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COMPCSI TI ONS AND METHODS FOR | NHI BI TI NG EXPRESSI ON OF
Eg5 AND VEGF CGENES Rel at ed Applications This
wa@ppbiicwtd on cl ai ms the benefit of U S. Provi sPOEE2009/036231
Application No. 61/034,019, filed March 5, 2008, and
U.S. Provisional Application No. 61/083,367, filed
July 24, 2008, and U.S. Provisional Appllcatlon No.

S S T S TR avo

and U.S. Ry®FEvSIANIAVEL TARIDSOFMOSING /140 s@%E filed
February 6, 2009, which are hereby incorporated in

their entirety by reference. Field of the Invention

Thi s invengﬁggﬁ{ﬁ ALRSNCE: £8 i@ ﬁa§QQ%ﬁ?6?“9

doubl e-str portCt elr
us epurshaiedi 33t 17 89T RN 9 (8}, @iif epiragon aainwwprmrtty tch@le flhng date of

expr ession of a conbination o genes,
e 4Rt enudiiin) s SoRla o {4055 enEaarch 5.
200%;8&1?‘8 lioglﬂre 0 OI 5o gg}laﬂgn 1pfﬁc81§)%ra9%1 ﬂ&&a%&@%ﬁ{g&:& ?(g*sall purposes.

rocesse
VEG- expression, such as cancer. Background of t he

I nvention The mai ntenance of cell populations within
an organismis governeéﬁg¥!¥@§235m&ular processes of
Cel heatthid: ket RieA98 PRAIRAGRIC d6dkd: inlfubiblpiP LRt i
S éﬁe c:eeF‘d[Jg ar eeve ts agsoc(::iEl }?gd vv?mhu Sﬁ]p}p? 1SSHES:
pharmaclyl ealtom)andancfflcr@nplleBtUmMemfonelahmmumeﬁ mfosnzttloglhblpted to
t ed. (Prollferatlve dufease S

ca
Pa“i‘)l?f J Orb%}’?ﬁifc?}f N 1RGP CHOS BY Wﬁ%‘fs%#%ﬁhf%ﬂ%‘e e%F—eorremmS a
lonEXARRhE ned BRRSHE, GRI-LifdRYe NaWRréRAlivé tuli@tdl @tde@ird medication
(checkpoint control) of the cell division cycle
and pprotedi ghtieits frem theeonsoguenrpr ddhdsomssoés wrjoording weedications.
regul ator or the |loss of a negative regul ator, perhaps
by nmutation. Alternatively, a cancer cell nay have
lost the ability to undergggvimaRyamed cel | death

t hrough the overexpression of a negative regul ator.

Herftwects R the ineengon gsdndegnydvapdsconeppppipntipgsstble gy et marker
devf(i:géJ g’fhe{ llﬂﬂftl Wohé cdifitlf gtl(;r{]lﬁg%rt B{éhe%%ﬁtsmg&elc&%?&g% de an
control and progranneg ce eath to cancerous ce
ingeSxible @ppipoaain cbmptlheg tn eatgreet cotuihcomypristene esriluttbvet o
target. a proieln t IS esaentlal far cell cycle

congri;%?aggg ingiuley gndyp %?’St fEYCONHEOREPT Wg? %Orfl@uB]rca%%IE@Odule which
ma)f LB SR RARENd ﬁ’iﬁ%@ﬁ)lé‘@%ﬁpongﬁtr dra r}ﬁ #‘?ﬂ{ ntgﬁt thereof The
poin

events nust be compl eted. There a ts W th
contnaicatiohs mpdiles tdnaincledé antemnas hietegradgrbeiraortde mand/br m]{aem s

and phases. uch check .S t spi ndl .
conRgefiaR A ErRUEHPE AL HE St s EOUfaguiop of the
conthh@&itidns BBLImMBTRE BF Hpatd dbdhpdn@hl@ BlakRiealPthBoMiduRications

essential functions in mtosis may initiate the
rn0@|d>¢8n slich a@, lae@klpﬁsb pewerconicee o indegrivsd nlrmltrm,stpgch@e 11 haélge of
des%ﬁ 0 _H:c aves lgrltheeznﬁhgtvl}(?regs:cgrz % ﬁ%\% ! 'fc’ca{e W{rﬂhtggr%qluss r(])thé:r q¢ Vlces
1nc1h(ﬂlﬂﬁ ﬁanﬁm@;afsﬁed:esver@ B8odiRep h@ithtfﬁﬁéry(kbﬁﬂﬁgephaaﬁﬁ@ﬁ tciﬁtﬁb(li and

programmed cell death. An effective
inteE B FPRPednvicesf or the treatnent of cancer may thus
A O
andawdéd giplieaticon te pruvidel xlarmgs beheﬁes Joras d&:Schﬁathntdf ian ihdestible event
ell. Mst conpounds known cause mtotic. arrest and
mar g&ﬁxbséqrge aber Iy lﬁyslteﬁnfb? £ Haxega%rh{ngy PHH, inventory control
conpounds alter the dynamc instability of

m crotubul es and indirectly alter the

function/structure of the mtotic spindle thereby

causing mtotic arrest. Because nost of these

conpounds specifically target the tubulin protein

which is a conponent of all mcrotubul es, they may

al so affect one or nore of the numerous norma

ceIIuIar _processes in mhlch n1crotubu|es have a rol e.
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| engt h; and said second dsRNA consists of a second

sense strand and a second antisense strand, said
waewondiesense strand having a third sequence aPCI/BE81009/036231

second anti sense strand having a fourth sequence

conplenentary to at | east 15 contiguous nucleotides of

SEQ I D NO 1538 (5' - GCACAUAGGAGAGAUGAGCUU- S

wherein, s dthrdse ejs ¢ |.enent ar sai
infoy e oLl S bl g B SR R R Re rga%é?%wpi@tms as
welﬂzﬁdsu?ﬂybfﬁﬁl% RBAHrbIS 9yRtehRAEHR: inléhtRA MR yeIRASPRB HRarnid§-related
first antisense strand has a second sequence
quayrgehwaleneaspies tod sEspnabzp@n appligations related to medication, medications

AﬁA and.t he second antisense

paclgalg%r%_:lgnuacr({iglat1eUFJ‘?J stor PG %se%fctg): %:nafﬁ% Qnmay dis §isS p{OVICE‘éB F]B safety

infolN@atidkba8vd1bas sa%&%@ﬁ@d@%&rﬁs of |t1|il: @ &’lon may provide
enbodi ments, the first dsRNA consists of a sense

andiof SURESS éiﬁtgl, agtqcipdechyiticH sypieman agepgdance with preset or dynamically

CUAACUTT-S ' ) and an antisense
“pdéttgl?lﬁnég;ﬁEcéoin%sﬁ#‘gsEt&Pnég of SEQ ID NO 1535 (5'-
AGA G h AGAIEIHCEHART ir8/ehti@nihclude dS‘eC@rt@mijNg an ingestible

consi sts of, a sense strand consi sting of SEQ I

COmQONYIY §8mpgsméem&we§e@@m&t@xww&a C?““SWF %Prﬁnmumcatlon

mocﬁl.né 'aﬁ@nsaeseé&{dalﬂﬁil &ﬁﬁﬁétﬁ%'c@ﬁmﬂméﬁ@n Il'IBdNQ Ti]1§§67cond non-conductive
(5 CCUCAUCUCUCCUAUGUGCUG . In further

corrmmbmhtlne mcsi,ulee@mprstsr, amsbme 1nmadq:efSL adeasorﬁmmbcbwls s¢lected from the

bonucl eqt.i de as at.ed b
oy findefy iR Mo G g bBEshS S g g, an
optitNIhERIE dn BYo Rtk WRALLC ARPa lvabd &loduf. In JdA ihbhsdes otﬁBN&l

consi sts of a sense sfrand consi sting of SEQ ID NO
conduydige G@hﬁ@@@&mu@dmmmr@m&mdsﬁ §req®n@|y medaletthaeamerises a

radlt) té{e%ﬁ%&s&%@fi} }&&&%L%E)ﬂgggnﬂ%er 11F]stancees(3 (t)}h dnodlsﬂq&u%tbvrﬁ:scon%mumcatlon
modifle Ma§ BB SR irFtdrénfleRASY Hilotilg. Diie iDEEHbIR I¥Ripbadmt may include a

(S - CCACAUAGGAGAGAUGACCUsU- S' ) and an anti sense strand
POWED FAIres, iswél 3$fa POpeCor peyvrRpMmagoup of gpair of electrodes fabricated from

T

elect$fANA coapiedtathe ann{)m&hhawgc«ﬁnmhimeatﬁ‘)n mbdilaesualnhs $ecmse g., an
nd.a_blunt. end at the 5 end of the antisense str

RETR otk 1 sameingfaness ofe MBS NAC EYRPHLIECHPPTIES n&ﬁéong ctive
contMfiddi8H niiel l L8 indEHce XM Leor@BE <D RN AR RYIule may
at | east one nodified nucl’eotide chosen fromthe group
be etrfctricall® ‘co@pted toythe nncgrﬁwé dlrnlut:bfetbt ingestitde nozmp@rmt de the

roth ate d at
ineq 1 PR PR R S T Lo Rt BRRceaaPt ey e tmponent
inteSRERACARAIt Cconthéliveico ARl @bl en i RUAd aﬂ_té@strﬂiiﬂirﬁd)rﬁgf the non-
nucl eoti de can be chosen fromthe group of:
conguctiye gglylrr@momlg@m@dmgdnqyi l@dmmgmtgbmtqj@ 1ngest1ble event marker
1den% fle§j gom 3’96 fl u&ngeost {h%%bn 0 c? & k%g cQ It hgn modilie
Dast e FIE G- nodrfi ed | hae G

con@ms@d aklydrr mﬂu&m@dramumﬁt&@t Judie as AORP Imtenfﬂ@ ergu CelneR)IF hiftennaccoil,
phosphor ani dat e, and .a non-natural base having
WhilBRE S Fociaicd Wightbe dpgss b FEpmOnank Sl rSvithAdkisesgRgnent, or

e eot e TanReyf s an TR Dipe fRAhC g e non-

con«ﬂiucﬂpb osrphmmiahomaiodulgrls)eﬂpctnEﬂm@prednd aGécde]htegi&Rmn'CHIt that

-23 bases.in | ength,. altern t|veI
is dlﬁﬁn“égr%%gﬁéngeﬁ“\’léﬁafnﬁon%ﬁ ”B?féa@ﬁ-%%‘?lﬁg& en g4 lnsé‘i‘ﬁﬁP
of the first dsRNAis 2 1 bases in Iength and the
sense strand of the second dsRNA is 2 1 bases in
|l ength and the antisense stEand of the second dsRNA i s
23 bases in length. In sone“enbodi nents, the first and
second dsRNA are present in an eqU|nDIar rati o. As
descri bed herein, the dsRNAs are fornul ated as SNALPS.
In some enbodi ments, the SNALP formul ati on incl udes
DLlnDWA cholesterol DPPC and PEG2000- C—DWA For

' A~NRIAL P~ T
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FI G 15A and 15B are i mages of H&E stained sections in
tunor bearing aninmals (three weeks after Hep3B cel
WO pbanteet i on) were admi ni stered 2 ng/ kg SNALPPGBPS108)/036231
or 2 ng/ kg SNALP-Luc (B). Twenty four hours later,
tunor bearing liver | obes were processed for
hi st ol ogi cal analysis. Arrows indicate nono asters.
. FIG, 16 is a.flow diagramjllustrat.ing the .
integrafrdrciep s Ap alg,sw%&f‘e BINCRY ytag Uty beyepnfiguigd to
confmivifcaid FNERhESHRE. B ffid B5afdetr A3GRPLp&ELY Of theMonldR@R tive
of ALNVSPO2. FIG 18 is a flow diagramillustrating
commnmi¢atinn feasiuler is sgnipgroetiodesepanple USRothe ifFgestiblg goingogent in a
marf PR e HB SRS W Rl SR8 e B Bl Bt modute
TheBeiatible doRpsadit Pidyanclade Ahtive yBRaAYiaosutithEadeAY &Midhodkent may be
provi des conpositions and nmethods for inhibiting the
presepippagdiysinlagically acEgtmblieyilichs andjpasidgis gempeneat eledn ingestible

i : . e .

evefFHITRY 4Rt PRIt e 08 R S BL IR ettt or
capstifeini sowerihstanmceal so provi des conposi tions and net hods

for treating pathaological condjtions and di seases, )

s uc“rﬁda%?nail PReCE gh B NVenkion Inchireey SR S CppPYiffe an ingestible
conip! Hérﬁ%éfn?ﬂsiﬁg ah lﬂﬁeg'géd QE0& %}gprygﬁ%: a gﬁﬂﬁéﬁveTgb?nIH§Mon module

irects the Sequence-specific degradation of nRNA

configured gherait pfogtegsak nowrpnasioRManlwttiee temenmea(i@NAiofdule configured

The foll owi ng detail ed description discloses how f.0
o cfiigereli B G Ot i e SR HF s R CRRAS e
comniHidtion iRIuRXHIe RS @R ®tivE REmEARI @B P nRAdle VS b I&MESured to
respectively, as well as conpositions and nethods for
protifearitiagsrdissien o mfermtitioh derwben shecigerieds apg at lgast one of the
con&X ier:G%grino rl]mPcfa i(t)rli] fodu@ ANg the u(—:ch Aot R 'un-{-pa%on odule. In some
phar maceu R\ CONpositT ons Teatured im the invent e
insthrites, UbkeredeiflSRNAo kT IretDtoaBeevy dtSEIREEneSAfTtRAElrs€ Gigili adtl fige second
_a region of conplenentarity which is |l ess than 30 )
signgly Anyfitlpelrst and wrgrdsigrpdhidan be gnergptod andesiredtiphesnume by using

I ' i & .
any sl B RItIAbRELE, ek GRTRATFR Afiohud) ERE tne
secomdtsignal, pin sormaostahcasahd yecaiceepinglses ¢ aadio-&equehbe reader. As desired,
conpositigns featured in .the inventjon also include a .
the FEERINAL THAY, P EPIBULESh s mildniormation 19405 A-condugh reqgpmunication
mod@dTh SSROTREant s d@ﬂh&é}sie&s‘, B Sedean is?’é)cd?ﬂﬁdn%ﬁ’tt A& fréhn a system
' ength, generally 19-24 nucl eotides 1 nlength, and Is
selestath Stoanthe @réup cosplieneimarfadteizg syseast sypapht chafn @mand@kient
of the VEG- gene. Accord

sy B i ReEE TR oG s Pt FinkPlliring system
confpRARAS ivhicBNEayCiabluaé RirdtGivien 8s dedoribdaicheMETIm GheRNORe@NSkogrammers,

pharmaceutically acceptable carrier, nethods of using
encedses, etsnpPupb byl cas mandgameli systexmosponons phichiea)Bgsluge aeeceiver
as d?ﬂcgibgﬂ Eer\ell%(%r:lclggg ?rflcrk%issp a%%tslnlr%/%e}h%me ! (il;{egﬁlll hz?rg %na%]; i} gystem

e pharmaceut| cal conpositYons t0o treat diseases

confpabi&fswhichexpriasiuien rakiviehes &goribgdcheWidmoi@iz@sannkrs, encoders,

Definitions For conveni ence, the neaning of certain
and e ke Bheprhingigeees ude geceiyer Althe srdemilceiiignredds depinessignal,

. I .
A REAYEA, S poB My BORHLLER, DAL RS e
removdbey aggarhed toof livihg beinpecg { viaahiadhesiwectontpeneiaf Atemaovely, the

recegéﬁgﬁag( %ﬂlqu{pﬁi{)l?aé)jﬁ%%}:f{:iggré,\’&h%$é®esgr!ﬁz&!-tﬁ%&ﬁplh{gattﬂg Ié%qiver may
generally stand for a nucl eotide that contains
guani ne, cytosine, adenine, and uracil as a base,
respectively. "T" and "dT" 3re used i nterchangeably
herein and refer to a deoxyri bonucl eoti de wherein the
nucl eobase is thym ne, e.g., deoxyribothym ne.
However, it will be understood that the term
"ribonucl eotide” or "nucleotide" can also refer to a
nodi fied nucl eotide, as further detailed below, or a

. oy L — I o o
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to a second sequence herein, the two sequences can be

fully conplenentary, or they nmay formone or nore, but
w@emensaleby not nore than 4, 3 or 2 m smat ched PEBHES2009/036231

pai rs upon hybridization, while retaining the ability

to hybridize under the conditions nost relevant to

their ultimte application. However, where two

. .oligonucl epoti des_are designed to.form on .. . .
e et PoROSBHE - op oy ey am i HEG Al ahytologica
dataSHERuRWRN N ARGRoSIN®, letd1ot  be regarded as m snat ches
Wth regard to the determ nation of conplenentarity.
ForAspgetapf the iavegsrNfurgenpiclusiervgrionemethpdb muddl asongthiedsof
dete%tirq ugtl &R ior(iiee St Eil 1rsk gln%lgn gdsec%%gtsh%gl r(l)ringao({‘f':lilf{:cleecggni Idlginz %hat
fTucd 2ot i°a8s® n eng? : EreT N rhe 1onger PHSINg
inclQdids@@NHEdseBleicepe AP bbr&?ﬁsiﬁg S fHdersed ofrcdt domprising a conductive
nucl eotides that is fully conplementary to the shorter
conmpPuicAtigr [neaskiiegrontigaipd ye emihe Brsepigral; a1l afdeast ayperyion of second
non,ﬁ?c%oﬂl?ﬁﬁ%% QB&%nj,JaﬁBn H?)ﬂul%%roﬁﬂélﬁ‘éd QJ erﬁﬂ fhe QYSHE i&N. The methods
npl'enentary” sequences, as used herein, may also
mayi include detectingly tierfirst certdandlsignhl, onbothale WAt sahseConddignal.

base pairs and/ or hase irs formed from non-natura
Adcgrenahpigtiode wCﬂiﬂaeaatqna@E feaptpng st ?garstésgneh@f BfseoRst signal from a
dev{]c@ gHﬂngﬁﬂﬁg bt Yﬂchﬂie_ %Fg%%tiﬂl@ccgrﬂﬁdr{en%nlloﬂﬂs}/ngt 4 integrated circuit

ybridize"are ful fil Such non-Wat son- Gl ck base
compaising ai qeofludies comntuniation mudtikedonbgural t amdis fieelinor signal; and at

ogstein bas airi . The terns."conplementary’ .

leasﬁg B&i%;?“ 8?3 ﬁ%ﬂoggngﬁle—gpvru%gﬁ%carg%gltcgtﬂﬁq 1515‘&%}6 corrl}tlguré/d to emit the
secdHAMRrRANEMe #ethoAGRB] AcINBY eRftike 86l y\Whd first §SR661d difndl N8 both the
~ base mat ching between the sense sftrand and the
firstamdissendeignaland of a dsRNA, or between the antisense

str .of ta ds nd_a t.arge equence s wW.ll be.

oy S8l BBl o 8 Rokh A5l BRERARIE e futhibing ¥ Siena
betWi@hel ibn-d@npedtive tohmeniniceokiodilel #d aSsubsta iy hatinthe non-

conplenentary to at |east part of a nessenger RNA )
con@qmmyomgm@;cgtlt)]@)n@d]@]@p@ﬁ gempetengel yfevags that includes an ingestible

conftiRSHERAhY af SBu AR BV cd oA fOTE L AIONE, RAN AL R
moddiiHahd ithecdetalidgnacdpdudsivR, coanmnoyention @adiuteg Iif suahendtides) the
or a 3' UTR For exanple, a polynucl eqtide. is .
recedYsBayRe it SomPonEntANOfAEIm 3 syste Sgiectsd EgE thegroypreoppigting of
' =1 [
marR B S PP AT ity GORPAQTRBRR G heu care management
systtms MVheaeuld ecsitvezindedmhiient of a e Rfdoturingsyusmedthh eraaufacturing

refers to a I tructure conprisi t .
sy £ @R e ST ErE e RERHI: 9! Whgher the receiver
is a d6hp&iest 8POMANIEMANE s Aedfl sabpIFRESIn-mabAeh¥ s§ite@MH Bealth care

form ng the duplex structure may be different portions
manggeseit sysegethe Righanmhebe ransnyited fiey thagevdes wdharegeizer and/or
fm)RNé1e<£%§¥éﬁ%xk¥ﬂ%re the two strands are part of one

I]ilarger nol ecul'e, and therefore are connected by an

uni Addtisraptrechodbaf the ahiventich @rliddesctheiswEaimifigedng @nckubject a

of one strand and the 5 end of the respective other
devige camarising A HigestHie SAPPYIENEEHRIT AN NFETHeshFEH G Prising a
conﬁayﬁvg ngnﬁlu'nﬁ:ag&g ﬁlroﬁﬁlg bRfidfedto Qﬁ‘i’t R fﬂrrsd s‘?@ﬁl;' an%?fe?lst a portion

the two strands are connetted coval ently Dy nmeans
of sedolnd mohrandwenivel nomnanicagdrechodtilaiconfigurediel et thdescond signal.
bet ween the.3' -end of one strand and the 5 end o he,
The?%@ﬁmglea? vay 6‘%‘%‘&% §¢54HY rt1?f’of§rrsr‘i Henal A %EW@)@“&W%M%E include
the connecting structure is referred to as a "linker".

The RNA strands may have the same or a different

nunber of nucl eotides. The gaxinun1nunber of base

pairs is the nunber of nucléotides in the shortest

strand of the dsRNA m nus any overhangs that are

present in the duplex. In addition to the dupl ex

structure, a dsRNA nmay conpri se one or nore nucl eotide

overhangs. In general, the majority of nucleotides of

o - - . o
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enbodi nents, the Eg5 and/or VEGF gene is suppressed by

at | east about 85% 90% or 95% by adm ni stration of
w0 b@odowiH e- st randed ol i gonucl eoti de of the i NRERUB29A9/036231

The Tabl es and Exanpl e bel ow provi des val ues for

i nhibition of expression using various Eg5 and/or VEGF

dsRNA nol ecul es at various concentrations. As used

herein in the context of Eg5 expression (o EGF .
deregpe s Bl oG s oh faeieics Frapen o i oesble
conlpoként fFoRf B rtQivelfirgfsiddapm or al l evi ation of

pat hol ogi cal processes nedi ated by Eg5 and/or VEGF

exdn e drstances, theeewn kiésayclsf it dneplpyasktenefel fpvdavidepand systems of
e PR G flscabls” BuRbie bRl Mo R auh R RlsP G EEP bl Broauc
exishy, £eHEas fidROinahgacthy (heDgR aeWtRct MECFhie ypriebimk s, férte&ample,

terms "treat", "treatnment”™, and the like nmean to )
medigAtiop peanyFackire.sy PRl €hain ManasMYHePYMADORIRAZSBENa pRepatient

hos r Y

posili SRR Eh Shetcblo f il Bt MR AlaR ndeca provuct
exigEnogressicamutiplegpatdsof itaegisteaocra. As used herein, the

phrases "therapeutically effectiye anmount” and ,

" Sghrﬂaalefqre@ IFy Wt e PUOBAPEnteler iR PR ioRC AL
medi&&bon Rh@Y qgé, i&lﬁ(ﬁ]ﬁgr AR&GHiation RaRgld b ﬂlihu?ﬁ%r&,rsﬁgglgpcﬂﬁin,
prevention, or nmanagenent of pathol ogi cal proc es
pharreatiyabeuhtdyy afd)Bisartaition, pAEESR idxpifpingideta, dosagndiosations, and

S to f pat hol ogi cal .0cesses di at ed b 5 .
conSEI B X BBEG! GRS SBAinrE “SIBuAtT PRARC fhp date, time,
and 16QFi8R 8P fdhttiree bAEE hiiBeiC BN nBRILELC afbll Mt Sieh8h&T MG YN type,

ordinary nedical practitioner, and may vary depending
manyfacterer vamee, lphavrrcy nampedagy and type pf tanstes frpm phasmagyto petient,
i gagholQQical [ OC ssef.nediated by Eg5 and/or VEGF

1me Ol 1ngesuon, and tﬁme O etxipu s%qn. .

expressron, the pattent $§ history and age, the stage

of ApebwboBFidkymeasads: pRehadcadcdrabidag andisoussadEafpublished

expression, and the adm nistration of other

UniggdrStatpabHensyntiantion Hee S9e40RTiL at LWOBYOEGE anddi09p/0285732 can
also}ﬂ%q:se(ﬁ3 ﬁP&@%?%%FS ARENt sﬂereﬁz Hﬂ:%g%rﬂg(i ﬁ{é gkf%@nce in their entirety.

phar maceut conmpositi npri s
phar macol ogi cal |y effective amount of a dsRNA and a
phar maceuti cal | & Ised herein,
"phar nmacol ogi c ¥ ORI F" L apeutically
ef fﬁgﬁfe‘é 9 AAAW EhowTan $hdRAiYle el Bk SaAMBRP hccofdhSloSone
to that anmount of an RNA effective to produce the
embodireerdedphar macol ogi cal , therapeutic or preventive

resul t. r exanple, .if.a given clinical. treatnent .is
cordptrs b ioafaerirowisatiens PhuFlnest feoRlng fo G Saodirient.
r edughieONsHoW sdh et abhgu&azr, AR @hg S SRCAFbREM¥AL h a
di sease or disorder, a't erapeutica%ly ef fective
andiiguredt shevgragossorectional viewaaf mesystemfaceerdingdp geetber embodiment.
di < i:S..the nt C ry to eff. | east,.
2P Rl AR A ESER ey b &85k o one
embodhaédiaceuti cal ly acceptable carrier” refers to a
carrier for admnistration of a_therapeutic a%ent. As
dedagursetishon siiprberawicta ssepshpill sopmupigarip pestamdceerging to one
embdim@ie not limted to, saline, buffered saline,
extrose, water, glycerol, ethanol, and conbi nations
t hdtigwfe. 7 SHoevstaexchesgacoffa thad pill exxehutiestionedyktenih¢asrding to one
nmedi um For drugs adm nistered orally,
embodiheficeuti cal |y acceptabl e carriers include, but are
not limted to pharnmaceutically acceptabl e excipients
such as inert diluents, disintegrating agents, binding
agents, lubricating agents, .sweetening agents,
flavoring agents, coloring ggents and preservatives.
Suitable inert diluents include sodiumand cal ci um
carbonat e, sodi um and cal ci um phosphate, and | act ose,
while corn starch and alginic acid are suitable
di sintegrating agents. Binding agents may i nclude

o, - -, . o r
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serum Generally, the single-stranded overhang is

| ocated at the 3'-termnal end of the antisense strand
w@egovalteet nati vely, at the 3'-term nal end of PCEHUSHN%EE36231

strand. The dsRNA can al so have a blunt end, generally

| ocated at the 5'-end of the antisense strand. Such

dsRNAs can have inproved stability and inhibitory

it 0 R B P PP GO

oneggmog@%thEnerally, the antisense strand of the dsRNA
has a nucl eoti de overhang at the 3'-end, and the
5' -Fgare %showsrn ingestibla e erd maskdsadentidier thapiveluges roprstugfive
the. nu .cl eot

commu 1ca 10N dtuﬂe and an ﬁﬁ% c%\r/ner hr%gglolnsm r(Fugel %gceocridl\ﬁ\ll tto ortle erflbodlment
nucl eosl i‘ophosphate. escri in

herEgiires tlb Sr&HARAsildw aighim bhgh IEM @mdu@nhﬂeﬂﬁlle Uzﬂﬁ&rd&lg to one
first dsRNA targeting Eg5 and a second dsRNA targeting
embggigentThe first and second dsRNA can have the sane

ov )
o ABROER LS o ey TR SR LA Gt accontin
to od¢ Efbodintenar chi t ecture. I n one enbodi nent, the first

dsRNA ta ing Eg5.includes a 2 nucleotlde over hang
Himer ™ Bin eoliainer o a0 baRIPILRE SR HRSRNGALARE system of

Eg&@ng£k&gn¥ﬁggnb@&%ggﬁ§m§ 2 nucl eotide overhang on the
3" end of t antisense strand and a blunt end at the

5' HKgaresfl3phevidesta Bendmgstm ahah M groduchiéfe@meandllotrates the

o AT ORI b R B AECURIDER Pl Erh e F R mar

Eg5 gene. I n one enbodi nent, the antisense strand of
the dsRNA targeting Eg5 conprises at |east 15

conti guous nucl eoti des of one of the antisense
sequences of Table ﬁF%AJ DﬁB§§tﬁh§nfﬁP°d'”ents' t he
first sequence of tfhe dSRNA TS serected fromone of

t heA sainsRarbict aBokse, afped@If &% idvehtidAdndlid: BekioMdde communication
uence is selected fromthe group consisting of the

mg%ﬁ&ﬁ@@%éﬂ%@f&@ﬁ@é& eestibln @gngmarkepgvices f thggnvention include an
1nge§g%118§§ B @8%6;}% g%@gglngg %B@c{&ﬁke 9@@%&%&@%& dﬁlP&hg ah@RAELst one
addiehalrminreddugivegohineiniatige moslepuehe eoramhchlhma‘ dcamkumigation

5 sequence. .enbaodi nrents the dsRNA tar.gete
mOCF ° B3 writ?gre@%‘flﬁggea}gew & PP B P Ul laehgéof the
nonsc%hg&tti%g CB&%EJAEOQB%% iy SEAYSHAES whQ ag%1ﬂ§component of

les 1-3. One of the two sequences is conpl enentary
the tngextﬂp@ otehemagdder té¢nace. \S{ystsmaq géth@esyemﬂpm tl’Uln acbfdettiveingestible event

ences eln . subst ant i

mark g EREE o s e, B e anled ) TrateRsistidroafosmatippand
conEOIOMERRs ad®sShe BntileNBe dHdRNOYE e lihgec @YD Eif&ﬁﬁlatrw The life cycle

ol i gonucl eoti des, wherein one ollgonucleotlde IS
inclydascor l@é@in@lg, mpdicasiongeanifzcayrd. suppiFabhiasnanagempgt., pipemacy

I s described as the antisense

mans?ggrérg%% and usg%a’é‘g er?neenrtr‘oodl ments using a second

ds thgkstlare@ebmtngar}d&%wcsy chsoagedthbodumente xeiyphdlhdesh inBestible

the Exanples, Tables 4a and 4b, and in co-pending US
comggpgn thagcTudes A Tgegpgd aﬁaulmqreweewmm@i@ theonductive
conirﬁ'tﬁf?(!a?igfl %%@Y i e@cfaﬁl sen L5 aqpiﬁt dgl?t er} zbn% 2&’?5% second

targeting fas a tlsense st conpl enent ar
nontdbnéﬂlctllve asinniliicado n@doleswhueltlm)murdm otﬁﬁddlhend‘ylﬁ@%conductlve

tar et sequences described in Table 4a. In other

ChUR Fraciules fRayaRACE SAgW G PRY QYERSEC ISR TRUE- BFRs osfmore, etc.

t he antlsense sequences of Table 4b, or one of the

sense sequences of Table 4b, or conprises one of the

dupl exes (sense and antisenge strands) of Tabl e 4b.

The skilled person is well aware that dsRNAs

conprising a duplex structure of between 20 and 23,

but specifically 21, base pairs have been hail ed as

particularly effective in inducing RNA interference

(Elbashlr et abh, ENBO 2001 20: 6877 6888) Fbmever

o L_... 1. i T . 1 K I A .
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units are linked 3' -5 to 5 -3 or 2'-5 to 5 -2".
Various salts, mxed salts and free acid forns are
w@k®o/1iwed uded. Representative U S. patents the€T/US209036231
the preparation of the above phosphoruscontai ni ng
| i nkages include, but are not limted to, U S. Pat.
Nos. 3, 687,808; 4,469,863; 4,476,301; 5,023, 243;
y

5,177,195, 5,188,897; 5, 264,423;. 5,6276,019; 5 278, 302: .
Acegidyigy7Ry inegiii evep o deyigerglt (B¢ piingaghaiche Givgd: muli-
mod® hamnenSition i i61€ Ever miafRorAWvice D st thkg GnclRdeoa e BLdWo distinct

5,541, 316; 5,550,111 1; 5,563, 253; 5,571, 799; o
conBNGHALiRE Modatny, B1eBHBVIIE0Is aspoHuasive shinghunicstipe meidnle. As indicated
ol CIREIRLR Sy SUAGE, EpBOSOE AR, B i i e
ingdshBle@bmpbaste ob pakibioyeswhila! asab@atb@ wWilth Rk SNEF EorBsbient of the

al k%l or cycloal kyl internucl eosi de |inkages, m xed
devigetis preagmedsaheh. angeytible even anapiaridgyiceneldhe inyeeii gay or may not

inctpd R 88Ing ol e Nl TE RS 0000 paRBnl ShREARRRL g Bay be

confifosé ihavarivgy obdipfecdnt fromlatspkiad es blifter prelds,inulpaioke omvaimers, and
the sugar portion of a nucleoside); siloxane ) )

the Wbt Kb 3RS INSEfes e, commrméseiges BAAUISLIF SiBaBiseiknbalined with

e T ot DAy R e TR (e information

and comrelisnlutignhmckbalrle scosselifidcana tranberc Koo assnple, in one embodiment,

net hyl enei m no, and net hyl enehydr azi no .backbones; o
the G A e e B DDl S R T DAk bismedication
paciedpih O tIRhSr, iRvdyR@ni¥ics 8 doMimuBlica® vl v4ridhis P aBaRds, including

parts. Representative U S. patents that teach the
tranpisay Ieivers essociatedabigy@ventpyornt bk pbiugwsy cortreldand ipigr- and
@SNt Limted to, U.S. Pat. Nos. 5,034, 506;

© DD USYIESS 5 185, 444; 5,214, 134; 5,216, 141; 5, 235, 033;

5, 6 Sftharbred @Bo ) thie dey#685 adBY/stemsd3 4heZinventiondb8udelat;least one

5,470,967; 5,489,677; 5,541, 307; 5,561, 225; 5,596, 086; .
nongoggictivg gomy1ueFation grodsleg By noggondicy ygeorpmunisagapmodge is meant
@ cofpficatfh mo R BncRBminiOAds (i o Mfimy BBl HdocigfRr thana
conghuctiive cochud BRNAN proseiol ohichhetdbddydlisdigan canidetidremedium (for

i nf ernucl eosi de |.inkage, .i.e., the hackbone, of t
exampler goiriger drseikeddp is?ﬁe%}%%f APRIaroy Pblgﬁae%&?&?ﬁg
20088367 WS 2808008341t Y H0B0d/095 RERLE WeDRDEY6 16 tRMisclosures of

appropriate nucleic acid target conpound. One such
whiolh argdweain mcompopaerhbly resgrensRNWomtorslucye dvatmindsativagumotocols, i.e.,

ho to have .excel |l ent .hybridi zatj on properties, is .
modtgraiopl BeGIE IS a1 &GRS ppgheh: magnete
ind @R HBALS, optiBA nSoHRarsubRa«AOAS e Freqitnd$ BMeal SnddeRlad&Rec modes;

W th an am de contai ni ng backbone, in particular an
as veghli a3 o tasynedop cii heditsatberse Acqirdinglic iessiyesiasgtaggas the non-

retain an [ nd _directly, or indir I
confifofs SERARGARO PR tafl ek fls B RE i dfearou
confRepgastantiaélessaadio Frequaignhsdild) atmigadah iddaetig @pawlataniptical

of PNA conpounds include, but are not limted to, U S
modulg. an RpRustic mpdgleggad a wirpd mogyle: and 5, 719, 262, each of

whi ' i i y AL .

e Ao e <Pk B oo 2 i e
wirddss r&tio-€regeency 98ddul SWhild 42 AvitE 6. radibsteqpeefyeomaaunication

nbodi nents of the invention are dsRNAs with, o
mocﬁa%eo@ﬁwrat 1 qed naRaen SHERIoGHY 1of ragimtienwasy ifleatifiFatipn (RFID)

het er oat om backbones, and in particular -CH 2- NHCH 2-

, ~CH2--N(CH )- O CH2--[known as a nethyl ene

(methylimno) or WM backboge], - -CH2-O N(CH 3)-CH 2-

, -CH 2-N(CH 3)-N(CH 3)-CH 2- and -N(CH 3)-CH 2-CH 2-

[wherein the native phosphodi ester backbone is

represented as -0-P-O-CH 2- ] of the above-referenced

U S. Pat. No. 5,489,677, and the am de backbones of

the above-referenced U.S. Pat. No. 5,602, 240. Also

Y 1 K I A o
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t he above noted U.S. Pat. No. 3,687,808, as well as
U S. Pat. Nos. 4,845, 205; 5,130, 30; 5, 134, 066;
WB2W9511868; 5, 367,066; 5,432,272; 5,457,187; 5paBOsSD8%036231
5,484,908; 5,502,177; 5,525,71 1; 5,552, 540;
5,587, 469; 5,594,121, 5,596,091; 5,614,617; and
5,681,941, each of mhlch is herein |ncorporated by
S. Pat. No. 5,750,692,

modufit SFS R3S Ao B P Birises SR B bR Gp Ention Will now be

furtRQ el driRl PR Al of 88bASRMAS vHerd A8 nbA¢EAdUCAVe EdMAUNREion module
chemcally linking to the dsRNA one or nore noieties

is ap RFH) spmgamestion modulen fitorweaer, heneled phoveythe sert-Fendaetive

con@&ﬁﬁ%&%ﬁ%&)n or ce;IarIuIQ(31 upt ake of the dsRNA. Such
noi et es |nc}daey% ' Yare not linmted to lipid noieties
sugh sase tsedhot £ HeeRPID MBHEE Yndok@ir&t§) g8 ex@inpd) an Rit@Gated circuit
Natl. Acid. Sci. USA 199, 86, 6553-6556), Ch0|IC acid

and anRForuee. dhaRFIBjmesdyle wey be eprmmunicatively gogciated with a

condleite Bl inforp Bt Mo g ng el ¥ S Hayeive
antc308); EViar @i écaRFEEL matiyle Brr dregrondifadive Gielwie, beboth 1883 fundtion in
2765-2770), a thlocholeg%erol Cberhauser et ah, Nuc
conjaptipn Y Medicggon anspor magicasionpackaging (o Ree Yo PEITaIsnstore, and/or
tran?mg 1mfoﬂﬁgﬁﬁla1@gﬂt&il to @ aé&@&%&ﬁlwﬁh’sﬂib %é%ﬁ:atlon As indicated above, the
(Sai son- Behmparas et ah, EMBO J, 1991, 10, 1 1 11-1
devité8andkgb@mowaerbe akgd déEBSnLlétupzle ,anclgm}:d a@ﬁﬁcat@)ﬁ?t@[&mlde secure,
Svi n Bi.ochi m.e 93, . 7 49-54), a, .
Cong?#l%%ﬁ% ?‘“ﬁfl’&‘tte %O%m“m&?‘mr?é%éﬂ’é‘%% C‘?%S%‘WSéWB?enlfPtatlons
tr |]§{)M!y 88 H@x‘]bé&rﬁna,sﬁst%s chaxedeeihad ACHMESTOrtion and control
3- thosphonate (Manoharan etal ., Tetrahedron Lett.
meap@gs up g6the eBE-1565Kcle gﬁ@alr@@s@&ﬁ evantmarkag Bee fystemsare capable of
appll?a%oh 1n gﬁ%{%‘%ﬁ)ﬁ/ﬁ?gﬁ{d%ﬂa‘:ﬁ“‘g S e%wrorﬁner}q % é)élrtP ia¥let1n %nwronments where
w1rd1kl§§ lcomimuaiesitiod 988 pretérred G%r X ShpleOthe ad@ﬁﬁiﬁioaﬂens%iﬁirbﬁments
acid (Manoharan et ah, Tetrahedron Lett., 1995, 36,
1n013@%11wg65r4900n50beawﬁmwntﬁéﬁ wel) as mterhhosdyend amra-Bpdyc hi m
%ﬂ Acta, 1995, 1264, 229-237), or an
octa ecy?anlne or hexyl am nocar bonyl oxychol estero
noiletey-bo@Gr avkiatretbatly comdmuniehasnsaadhde, Eoxpex amipé, act1v]39ﬁzﬁslve and
277, .923-937). Re resegh tlve U..S. IEatents th t t each
S RASSHESY SR F‘%SHC fedsviEhdaia RIS TRISTP L4t 'SSCRIRB g mifggtable.

1ngé§f1§le nﬁ%erla‘b[@ Eﬁgatta‘ahaﬂije §1edﬁ>:§f devﬁ‘&% andnBaRa@dR associated with the
48,8 5,218, 105; 5,525, 465; 5,541, 313; 5, 545, 730;
hun@p&@dySﬁaﬂwﬁhﬁﬂgoﬁﬁﬁwnﬁ H&enkﬁmml$n$&$aﬁ&ﬁmaﬁebﬁgmm@mmcmmm

1 18,802 5,414,077, 5, 486, 603;
andér Enteerjuon "’V%E%W%e %Pth%l%gtl‘ﬁha 4,587, 044: 4,605, 735

4, 66750 %ied ﬂbc?@z th%ﬁﬁ esﬁbl%%geit?rﬂarké‘r BRtc9dfthe %\%ﬁﬁ@@ﬁﬁlude an
4,876,335, 4,904, 582 4,958,013; 5,082,830; 5,1
mgemb@@gmpgnem nha1 8ompHsey 821688@1 ngeam@dg‘@sult gndza 4ormstwe

245 2; 254, .4 5,25 72, 2
conngiGuigSmogis fhig ncrgre oo ver drefgec P deradn i Baiive
eveldt,drkerd 6 ingesiibls évéht mbrkedsdnH6dr; mby bdtdndl8& adlithdifal &@dponents,

5,567,810; 5,574,142; 5,585,481; 5,587,371, 5,595, 726;
suchsaspphysgdogicilyogcepaple gehide agd/gr anphasmaenitigally acsiye REeHt:
ACCWRil Qg the h%regtitﬁi: F\na?l? FRALAL &gcmedrlﬁgéﬁ SR tindeb r Jérr&?{()) herein as

necessary positions In a given conmpound to be
"[EM=T, faolendtyinetodt 41 iadestiblecompohaattharin@uddsan inagraet dikeit that

af orenent.i oned nodi f.i cation be incoyporated in a
COmPFing &CWGHPHITFPTBRUMCALIRD areodiles P“%{Fﬁlf ety ﬁ%‘?‘{élﬁng‘d‘é’WPﬁFﬁlon

an dsRNA. The present invention also includes dsRNA
compounds whi ch are chineric conpounds. " Chineric"

dsRNA conpounds or "chineraﬁ," in the context of this

i nvention, are dsRNA conpounds, particularly dsRNAs,

whi ch contain two or nore chen1ca||y di stinct regions,

each nade up of at |east one nononmer unit, i.e., a

nucl eotide in the case of an dsRNA conpound These

dsRNAs typlcally contaln at | east one reglon mhereln

o a Y 1 R 1A
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Acad. Sci. USA 85:3014-3018; Armentano et al, 1990,

Proc. Natl. Acad. Sci. USA 87:61416145; Huber et al,
wa2®yiilspc. Natl. Acad. Sci. USA 88: 8039- 8043PCTHER2099/036231

et al, 1991, Proc. Natl. Acad. Sci. USA 88:8377-8381;

Chowdhury et al, 1991, Science 254:1802- 1805; van

Beusechem et al, 1992, Proc. Natl. Acad. Sci. USA

al .. man .Gene ra .
ol i Tigars cond ey hpimiig Thbin B RA oL A CBRNCti s
conBRintBi8R m&ﬂ?egt%ﬁ}r bMEoIRE i #dly réf&%’d toJas ah TRHEGkr. Identifiers of
150: 4104- 4115; S. Patent” No. 1 16; U. S. Patent
intepgst arg sSGBGUREhat BaTRrgp plor exanpe em) 8 gﬁt@cmlsle mgn@impon contact of the

ingeAP ! C&%ﬁtk[gag'][(é/ﬁds%{fglz46 @ff@?g@g&&cat Al g catlon E S%/l(g)csa 16"%8) The

1ngefsﬁblfs(é\ébﬂt&hark@ﬁﬂé}ftﬁleﬁﬁﬁ@ﬁ{/ﬁ @kpdrdansehiti libgrti%ﬁlir embodiment and
expreSS|ng genes inserted |nto t he genone of a cel
intepgad apBlipAtion st i GynRosHIes asdonmhs thReaicaelaehepned on) upon

conl Y 8T 90 Bl SO KOS e

an 1hgﬂ’mhle@eﬂﬁ nldrkeeragontZieb mh§ be @cmﬁctﬁte thht enli®8dsigikl @chen activated at
Acad. Sci. USA 81:6349). Reconbi nant adenovi ral
a ta@ékiltﬁ forexpmple whsadt ¢ tachy %@fgeab Ydtey dihe dpgpsifple euent gnarker
1der§ﬁ}f3r B{aZ%H Qn b@mﬁdﬁ?&‘ﬁ?&t AR tﬂzﬂ% §ap(aﬁleg}f ’prcfvzi‘(ﬁln H@%Eﬁf)}e signal
dog, ?npa zee) (Hsu et al, 1992, "'J . I%fec I ous
follpvmegaseyatibBo: Iﬁg@)lbleaﬁvdntah&tkeﬂudvmlﬁdnea@dmhng wganlpfdiments of the
. requiring m.totically active cel],s .for .infect.i
invdpRl i oyl eBradesr ottt ninebliereh udthe iyt
mayf B cdnfigua RNAmRI @&l 84&)thé @orﬁﬁog@t&ﬁf&ﬁ@e@%t@%@n@@t wed,
for exanple vectors derived from adenovirus (AV);
physidlogisabeegst bita. e Bepending Qm&hwmbpétrm@\‘vﬂhw@t @bysgologlcal site or
localtlgﬂtnll%/yl raﬁ;éf}gée ﬁl;eag?gtéve gpslTe s{glogl I sﬁes St urlfteresf?l 1{1clude but are
not Winitall to/@ab&itidn G thepastidifliet tirad trbot, ARa e &Ie)/tﬁdnftﬁ dsbﬁhagus stomach,
vectors mﬁth.enyelope ﬁéoteins or other surface ]
smallrjptegfigs largeoipestinge etoy i Ingsdble gienppadgpigentifigrs myy be configured to
- r
e L] 530 L L REOLFL Sy, 25 ARBERNILA S o
partxsiau domppedommt the sargdtane. Wiheredasied, rthringesibbaidant marker

stomatitis vjrus Ebol .a, kol a, and the
ldeqtaf%ma)xizwe&#e%vsd E?fbet\QﬁEV?‘tﬁqbz by fitgpEatiah del e coptact ot'the
co é)%ElQSﬁ wainf fﬁfg%f‘f)hﬁ%l(‘)gﬁcakmltg MR DGSEd DS LAt Mg&tepfd%nﬁf?er may be
xpress different” capsid protein-serotypes. For
conﬁglanqb kebe zotivARY ave b gt sk prhessihagargetsage ot igpehed aftaps spkcified
serotype 2 genone is called AAV 2/2. This
pengg gF Y5e 2 capsid gene in the AAV 2/2 vector can be
I ebepeB@in®¥n TSRl ¥PLpatiGARSIPHlEANSR, the s%’g@ﬁ@lﬁﬁn@(ﬂfr&?&\fhe

215 vector Techni ques for constructing V vectors
ingashiblelsventpraskes iderttifier any beamsheriqyipnadi sick Erbthgségnabisa signal that

merg] 1E?nt1 ggﬁi@e c\?n@osﬁl g ]}% %iacgedllthg {%%et ﬁ?bAﬂgrvr\fattl%eIE the signal

ma;dlbesa?hlﬁqw sigidl, sdoh @ha kignflerideinin R POF ﬁlil@l@bl@)dentlfles that a
reference. Sel ection of reconbi nant viral vect
particyiar Agestiple £vens MATrer fEaEn f SRR pHralifsoR SHEerens rmgestlble event

R e e S T T

phyvibloglical/@tt 0ks duoh tthe ingestitde efent ntaﬂfef sdendfier may b nnd thet emits a

sign@t{]illétl eﬁqg?é?;edlg{ntgugs (f grof e %ﬁe ftwﬁ%/ %fgmtﬁalg event marker
Bi ot echni ques 6 : 608-614 MIler A D (1990), Hum Gene
Therap. 1: 5-14; Anderson WF (1998), Nature 392:
25-30; and Rubinson D A et gl., Nat. Genet. 33:
401- 406, the entire disclosures of which are herein
i ncorporated by reference. Preferred viral vectors are
those derived fromAV and AAV. In a particularly
preferred enbodi nent, the dsRNA of the invention is
expressed as tmo separate conplenentary

o . o - Y L T AN AN 7
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e.g., liver cancer. Such pharnmaceutical conpositions

are fornul ated based on the node of delivery. Dosage
wab@ophmssraceut i cal conpositions featured her ePCI/HEM09/036231

adm ni stered in dosages sufficient to inhibit

expression of EGS/ KSP and/or VEG-F genes. In general, a

sui tabl e dose of dsRNA will be in the range of 0.0 1

.. 1t 200.0 mlli r er body ,we ht of .the . .
ider el Bt lhrh g s i A g Tt $hidy pingestivie
eveltmARErs kid QELiaRA. bﬂﬂé’mw\l'eg}h afin gs@i‘l‘)le é:v‘éﬁt ﬁé&@pin%mbhh@f a batch
dsRNA can be adm ni ster 5 , 05 ng/ kg,
of nagegtllﬁg ket n]_ark@;é ngy hgvesan@,g{zfglblezewgy mgr eBldﬁgt/lﬂ{g th® egits a
/ Qr. .50
umci_rg / alp él? leggng Lr ose ail%df tfg%%t?{?rrac éstlﬂiﬂ: @gcorﬁ%rggr 1tdent1flers of the
inge3AbleRecRAAREShENBE s ONGe belh! The Q{gettﬁlﬂe gednitaniesy idi@tifier may
adm ni stered as two, three, or nore sub-doses at
emipahBnighe sighad thaiies yaibersalhr Wiightotgny fehgaguch avignabmayde

|
wnaffbaft @ TR R P SRR A M Rl L forter
1nd1aiduakﬁndrth)errefotrdnﬂnnqﬂelyi adentifiteavials/idual omb unversableeelj. e signal

or 4 week intervals. | n sone enbodinents the

e R e A ORI & SR TYERISO HPYISE B ! (f}ing code.

whlgl?hfay BE Yisddtb %'tgﬂév@m?&ﬂ{arﬁeh 'aﬁ&ht Il &%ﬁ?frf)ﬁrarﬂélte@labé) I§uchI $a
case, the dsRNA contained in each sub-dose nust

datdbe%duﬂm@@omfwmgl cpdenwith eompasitrmde Whae dediiedvibe tigeal may be

total. daily dosage.. The age uni It n al so he .
enclyBlefinAdur PR T gEr SPrEobp e abibio (ay Bniiang Tnfopupiggal
con@nf@BM8Nt i onal sustai ned rel ease formnul ati on which

provi des sustained rel ease of the dsRNA over a severa

d ayTlvenmtlble Susttanarksel identidigs et lemt gencatteon soraiuetlvmﬂnbar field)
mgn&{]s WﬂlCh l%nf'iFlS %rng thaart] gstc%%nemgnalr ttfl:({: ulg?lrclg}{(tluc%lvg Som mumcatlolr Brotocol

thatbeemoﬂgi fIid Bs zt b‘@dag@cm ﬁle&lf.ln’i (Iﬂ@wxesl@r& as ﬁl\tﬂaelt dedBribddrin PCT
this enmbodi ment, the dosage unit conta

PUbEWe%%ﬁ%%PWICW% NopWORH0ES |1153/18d&§‘8 20%(80%2@15 VEQ
200§)’0P]I5 P LY \k’b 7(%%5% dé 5‘@510&1% t&'&hlél@%&%@?&lﬂﬁ%orporawd by
InflT uence the sage and timng require
refeedntelc thapehding veale gvaudpbadimentdietidgasgbloutemabarkéritéeifier may
to the seve of the di e or .disorder .evi ous
trang i Qe St Ségnai e CgeHERIVR - Meringgit lsrevagén%%igt fignttict may be
confishk @ﬁiansn"ﬁ'ﬁg %ﬁﬁ%lt@iﬁ%@ﬁ@ $niBF RO ideNRES @fgﬁﬁls) two or more times,
tfeat ment of subject with a therapeuticall
wheed fhecpllewioamd divcretdf idantoahpigsils map be anll¢qu1@bllydefeafeé tangg &
dtre tment or a series of treatnents. Estimates of
re %%* ¥ct§Pe dosages and in vivo half-1ives for the
I ndiheiifsatib e RN LREAIBATREANEY vA Rlephiaidt drPihe paRtichRr
made using conventional nethodol ogies or on the basis
embgliment ghd gtensled |an@hqa§pm gf @A camppsjpm sq long @k HEY appagéivated upon
conf’g%létn\g?ﬁg targgtd hym%fs 1c%{ l%aa £ elsunrf,[})learé i Q&Wﬁé%he " n%%svﬁﬁe efvent marker
idertifierssthindncliide A rat@\tiﬁloh YomPoiEing 8asess a Bat@hy &St is completed by
pat hol ogi cal processes nedi at ed by EG5/ KSP. AND/ OR
stonchagighh PR rapsmisiihelppget B ey qﬁ%@dhme?ts,uthe ideytafier may be
Sv
vie s Rduhe 4 N b @Ry Rl St ! FrRoREe Bt lcast prpyides
povwies fo thecoek@tipd eymmuniversen modlllla,l andmgpyeorph@smit grovide power to the

expressi ng human EGH/ VE t he SUI abl e,
nonffBBé‘éCtWB&g‘im}“%”C&“?? H‘r‘?g g SgD/FFgR %V%P?@aﬁwa ﬁglfferem

t hat expresses hunman EGB/KSP AND/ OR VEGF. TOXICIty and

t herapeutic efficacy of such conpounds can be

determ ned by standard pharjmceutical procedures in

cell cultures or experinent animals, e.g., for

determ ning the LD50 (the dose lethal to 50% of the

popul ati on) and the ED50 (the dose therapeutically

effective in 50% of the population). The dose ratio

betmeen tOXIC and therapeutlc effects |s the

o o " e
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sol utions, enulsions, and |iposone-containing
formul ati ons. These conpositions nmay be generated from
w@2maniwsd of conponents that include, but areP@DUS2009/036231
limted to, preforned |iquids, self-emulsifying solids
and self-emulsifying sem solids. In one aspect are
formul ati ons that target the liver when treating

atic.di sorders su s hyperlipidenma. In addition,
typerperile B gt i BRI et oot aOE R, those
1ngé‘sﬁl’)1@1é|véﬁt@ﬂark&tlgerﬁﬁms&ﬂl&ﬂﬁn PNt ApNtAntsbRaldRHRNA
adm xed, encapsul ated, conjugated, or otherw se

PCHES3006(D bﬁfﬂﬁﬁplllhhféle{i as W@Q@Q@’ &67 1 8nBCE awblgation serial wpes,

CI e| I
P RS REH ST IhhR L S s Tt KT Faghowiv e
PCT/@ISQQM/OMquﬁM@Bd ap W(onolvﬁ%mepcmppmlah Rer@dl ASI
eutic agent s such as other cancer ther apeut ics

PCHUS%& /832233 pabidriias MARFEUHESORIHaPCE apglatatinn serEtmoKSP
roal
PC A TR et WO RAOEBD S, PCraBpficiion 3kl no.
PCT/0IS200805 mﬁipnbmlfedtas W0120@$/mdbl porderapplicatigh aeridl @s,
rticula nano tes, suspensi ons or
PCQH%&&?@%%% PR Sied gy é Lot BEd agplicatign §préd noge|
PCT?@J@%%S?@S&‘@@ gﬁlﬁflﬁredtaé‘W@h@O@/ﬁ 1597 Elﬁpﬂ)@’f% 116K QL1 So.
l'avori ng luents, emul sifiers, gPsperS|ng
PC“HU(SQO@%/OY)’I 7r56 eths dmelostoes dewhich blr@hereln 1mpsoreu¢ﬁ bdlireferense.

O A e At 4R B ART R By oL B (TR ks 14 and

1B. Oﬂ% iAGesiBlcvRRNAAkat | oA KaiRs IArhaaBaRtmdah integrated
chel atfors. Suitable surfactants include fatty acids

circai gooporest &9 &lssy refaredgo her@rneaﬁfthe isieniefiere piwelhasineper and lower
elec‘?rﬁdessz(%t an%rﬁg ()vlhle %lﬂlft: Q bl e %ve?%%c?roc?easlatres falbrlcaté:’l(‘i:l From dissimilar

enodeoxyc c ac
matéifi 0 aleDx¥ cbefnged Mﬁ hlﬁ)dt upodedridadt WEXBAYomadhtliie cageérd runs through
dehydrochol i c acid, deoxycholic acid, glucholic acid,

the HteEaend Flé%tqoéau@ %ﬁé@ﬁ awxs Bstipral akqCIsS in the Figettiblojenit a detectable
[ C ]

mgn?EUf%e r%%fl%lgglg)l hy Ly §.u g?gg? éBZn%hMa virtual dipole signal amplification

elerson B0 t@inyeioths hyfdrred wshaleihes a Ssliittab herel atwteyt nagred&:r detail in PCT

appii%ﬁilloﬁgg' ! acfi‘@m%pgﬁggmﬁngg&% sﬁ@laq?w o#s fe&rfa {:ncorporated

by ﬁy%hgmepaln1t|c acid, stearic acid, linoleic acid,
1 nol enic acid, dlcaprate tricaprate, nDnooIein,
di Tawne n)garg[bly,dbq: VEMIinctodescandeaive hatenna, a conductive modulator, and

decyl azacycl ohept an- 2- one ac njitin an ..
N o R e OB LB B Fordaampleg e glei B, wpich acts as a
povRRaSITRCRM hEdls Mg AaBRE B Rlaf@k torP&ie@ff Medion events occur via
sodium. In sonme enbodi nents, conbinations of
hqupbcmtacat D@tra iy dedviate wédctlw@mte@natma @celfvmgt@fwlce
ac I'ﬂl 1§1€ CVeI(l"t rg%kera&elel%n Wlat blse!deln%ﬁ Ju% t‘? Rh re@wers
ex enpla combr hat < The*¢oditm Sart 0r 1'al

configiredd tci:@pdsﬂv@ t}&(ﬁoddﬁmﬁe LIJEA. enfitted b thep@nlidtat ICOﬂlmumcatlon
enhancers incl ude pol yoxyet hyl ene-9-1 auryl ether

modydg 9ok Brgsytitie everd makery Ong erdipple pf pnagachable meé*epa;l fevtigfels a
o AR 0D YRS R LR OE ey
assdeouted witle n dody (snalnepanjlameds. a hasfiNer mmlabﬂm angchadirtb sin external

el le ROl 200, acL s ROLYL LSS ROUAST WL BBiivers

polyalkylcyanoacrylates cationi zed gel ati ns,

al bum ns, starches, acryl ates, polyethyleneglycols
(PEG and starches; polyalqﬁlcyanoacrylates

DEAE- deri vati zed poly|n1nes pol | ul ans, cell ul oses and
starches. Suitable conpl exi ng agents include chitosan,
N-trimethyl chitosan, poly-L-Iysine, polyhistidine,

pol yor ni t hi ne, pol ysperm nes, protam ne,
ponV|nyIpyr|d|ne polythlodlethylan1nonethy|ethy|ene

—— — A pe— o,
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vi sual inspection. They should be whitish transl ucent
solutions free from aggregates or sedinent. Particle

W@ @e/1amed particle size distribution of PCT/US2009/036231
l'i pi d-nanoparticles can be neasured by |ight
scattering using, for exanple, a Malvern Zetasizer
Nano ZS (Nhlvern USA) Particles should be about

100 nm.in sjze. . The icle
conpyed f ket B SpPORTLHS I B R BBl rcrtRan POap g
AppiRBGESNP iR chGsh NBs. e F006Mub7Ld; 9o 2808/0882812%v HP608/095183 and
entrapped fraction, is estinated using a dye excl usion

WOa%%)&P63¢2@alnm¢heclgfur¢8hé wWhoehruk dieeedn gicRIAragethbyheeterence. As such,
the { ll'cl:grg B)eg?r\{l\ngltruglibc%&y%'s\ls%c?alhedj \glrnlg %gl)r%lgsem%tlrilr?gg%s eog?féc%%gn%gewce such as
the R@isiHbidrh OMhé trandpittindgresdivihaabdod incRidgs in- lﬁbc@%ewcbi @Rternal
Xl 0O, The total SiRNA in the formul ati on can
deviget emavally o permancsilyptbachable ta thedodw s éefé%tﬁtdﬁ}’lﬁ?ﬁa ge., devices
W
o BRSPSy T i
Evenf Magker.si RNA content (as neasured by the S|gnal in the
absence of surfactant) fromthe total RNA cont ent .

Per tAIRUS ERPPLBIsaL ﬂm\ﬁewl@s SRR g pYRMEnaRen-enabled
plllsf é}fdrsﬂélcﬁa{(gl@ enﬁlﬁ@ 1(féﬁ{1ﬁé£&10§ oF 't}?quM ad aﬂﬁﬁé&cﬁ%nr}mre@ft (tlf present).
| east nm at | east nm at |east 60 nm at

“PilyGasrmsed betIOWeasiprﬁentame <a?tanlyea31lrm@1©catmn eaablécbmsdlcatﬁﬂl IEM

m.__ at 110 ast The syit
Pad?%ﬁfbgem?]élg ;%?%‘%F‘W St%{t Pi“gia aéﬁ ok ?S&lga%laﬂw
(suclh%@%tpﬂl 4Pa NMited lﬂﬁh‘ﬂ)elaéf JiBast cafQLIEY tre ADAYacRde llll§ﬂl§ﬂher includes
00 nm or about at |east 80 nmto about at Ieast

contamerSL bpxﬁssowmppmsm}'l l’aqgsm spHertle agpelatvdvithothg amdzcetlon

S urIL %%t & tem tordeICt %@e Stitn el%atrgnccro e%“er%tls el bet shovereli] WG the pill

been 'St Udi @ Sedf TOr "the 1 or uttal't'on “of "arugs. e I
In oftlee Sﬁbbdlﬁleﬂﬁi?thﬁ&ﬁﬁinﬁy@d’aﬁon gbiepbihedSs, caBibe aimﬁsutan @.g., the RF

vesi cles. Vesicles, such as || posones, have attracted
modjeait PoriewsrtBeieohue Rlkucally aptnsiatedsyisl fhei R?F]E%gl%@dtth‘é conductive

of f

con‘gﬂtngéajggpl o 89@1%% S?{ecgﬁ?’ a%t)ﬁlg{edr\ég{e]?%l% ﬁ?%q?/ttél%? ?gr%b(%eﬁl such as a
pill becapsiilei posemeipleeRHiD ®mtﬁ|mlcdt1e)ns: ozn‘pl&steﬂnmﬁted when the pill is

remgieCinene ekt B¢ By eahuieBRe0Pl REIR Mg egiponents

fronY AR &Jn%ﬁd%fctﬂe BaME& . AnTRERABBE nf A, TRAR FI® MBnna is located on the
l'i pophilic material ‘and an aqueous interior. The

medaqatueo psckagmgi and ig mpaauterdsfrc‘urh ¢hecrenmposiet olothe ovibevia a “snap-off”

ed. Cati th dvant
BTG brer e Bab e PRRRRGT Tl e NERCRAET BAP e ofce i has

beeh IRPRSRABHM A b zh#kﬂ?'ﬁ g Nat are® ehfboﬁllﬂ{fe@it age RFfD &ht8Add i¥ removed at
with the cell are taken up % nacrophages in

the ging ghe pharmpesedeliversdEN thﬁ pateant. pbewe exRingles) ¢therdRFID
mocYuFfS I ocr%lf errlrtl'slsstalcﬂag'?erta 390r %rﬁﬁ)eorgl Scaci)lfb ];]a::igoecwﬁ??({ %th the RF

I"es hm U
antdnﬁfl inuaib e vafy thatabidyt @blsepdratadfrder thekengdiadr efthe system along with
Therefore, it is desirable to use a |iposone

the pitgHiay Adtsreptivaly thedioanienne oBldygasin waelaﬁgiﬁ%larcmﬂfwlﬂke another
I r p
partR SR AT Rl i O A AR Pl 1 ARQUEE i EhdfiSiances atleasta
portinoefahpadi-bdreluatice ctun&dx—mgt:&dmhh@ﬂulé ispoafHgmesd cabe separable from the
i ncorporate a wi de range, of water and lipid so
IngeiHblgSOMPPRTYE e D12RBGH tﬁ%&p@%@téﬁw&wgf@ u {?&sol% ﬂ?F conductive
their internal conpartnents from netabolism and
degradation (Rosoff, in Pharmaceutical Dosage Forns,
Li eberman, Ri eger and Banke2 (Eds.), 1988, Marce
Dekker, Inc., New York, N Y., volunme 1, p. 245).
| nportant considerations in the preparation of
| i posonme formul ations are the |lipid surface charge,
vesi cle size and the aqueous vol une of the |iposones.
Llposones are useful for the transfer and del i very of

. - M e o . -~ ar
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Cancer Research, 1993, 53, 3765). Various |iposones
conprising one or nore glycolipids are known in the

wa@ea/1Papahadj opoul os et al. (Ann. N. Y. Acad. BCI/US2009/036231
1987, 507, 64) reported the ability of
nonosi al oganglioside G M , gal actocerebroside sulfate
and phosphatidylinositol to inprove blood half-1lives

con%tmli\ifgtﬁrsl gxg)ec%ile ( esasdvfa]hggelf gps'S&B%V\%trlr?gsﬁz%( qggﬂhg ﬁ%g% gXodule from
the &hdubPADomrkhnteatoat mdigle ift (83 halr& ian p\ﬁ@elﬁ%@ﬂc%zﬁrotectlon

both to Allen et al, disclose |iposomes conprising (1)
affosctﬂdthvgtemleamqn @@Fmommenlg@mm oside G |\/| or a
al,act ocer br05| e_sul f at t
gﬂéonj}g Qm?) en 5y sam ordaitlgofle %S gizéta |rea|:()1§t§18 r?élsor gvtl;rlﬁn,tézp to thegRFID

systémhillﬂlg&ffy@bbzible hia@@ﬁé?ﬂli’ﬁ;‘é of @iHRFISD M@dule from the conductive module to

1, 2-sn- dlnyrlstoylphosphat- chol i ne are discl osed
profegt RARSR AMY3d0 oHewpYArein ooy emlbaéwnﬁp BiHe8 of é\_‘ﬁilr(iaéﬁ afepr
e oo P 8L TR PR B ch Durposes.

knokie RFIDX doenpmoments Sambemixted t@énc&lde tiRupill .or CreanediSoeion packaging
Wlt}htﬁ%"r%ﬁ %gtggg@lggsgrg%{lzg%qg%%&%?ggwé%orgéggg?@gaoggpip@@nr bt Qt%on lot and
batdﬂtﬂuﬁ{ﬁérs hid wﬁlﬁhof’i‘ hat@f Eﬁ%sé Bhh- can ﬂyg &fhni é)l:pazed 1%%}131 %)atnﬁgr to

that hydrophi'lic coating of polystyrene particles wt
optlpoteyﬁmactucmagtyy dair sxarelslal Q®lltw®tlghprfopwﬁt day reavheaal €ldM's

-lives ds nodi fie
infop et s cghe FERBREHP FePiran SOt SR JReR S fhiPbine
tracRin¥ CAldStidaBeidl proBERs. A RoMERE b RAY chY corBRAlBichtb)with 28k IEM to

Nos. 4,426,330 and 4,534,899). Klibanov etal (FEBS
effigientty, PrOQfQQO?OYQ@Bi, paeR&e edieatioped experi nent s

trat that 11 posones r
onoSoRat T oy PBileRbr sRR e RR R St spopreogive
mediEdGos tidsnkifit tidhauR dRu@eH focateott and&y RaheSn bie Bladgie, once
circulation half-lives. Blune et al (Biochinmca et
medpagigR ylistiebptispthgs camymgneedothg deviey apd: s yskrap ernskeciped to check for

t t ni ,
couf?@tsfglrt Yr%%‘lg%ﬁ%ﬁa C 51?21%1 ﬁ&%ﬁ}éétlﬁegi ﬂé%rﬁngﬁltg%%&ﬁ? E?lmsd(ﬁr from other
bcmkmtEmhng@phb&ghhkngphehhanolantne (DSPE) and PEG

Li pgsonmes havi ng coval ently und PEG |et|es on
 hd TR REtiol f%nat@eopémezeﬁ F el et g ystems. For
exat?t feeﬁ'}goﬂ%celﬁp othétﬂc,satﬂaﬁslm% t@ﬁ)ﬂaﬁﬁ@m?%@%ﬁ%aﬁ @czﬁi t'ﬁp %{edlcatlon
|posone conposi tions contai : nol e percent of
paclﬁ@r@emdvth@ rrmérd;atlwrtstto PE@re qulptreft the dsp@fedlmedltctmr@m‘uthentlcuy of
the BlegipdRaScringe SneinaBs Fenfofah bbb nane iperaseysgp encode the
med}@tloﬁ Zél&gﬁt%‘lc@lﬂﬁn@d r aeAdvidahemediBiionERid FAB6nt&kdinent
0SOIMes co r|S|ng a nunber of other
meIrmptinm d%rymmpl@o chdfoasatindnelpdes| pasienrt iflentificatdon, oBFigtion
1den%?1§atliJon % I%EEF%%%?%}%E %‘2 ?ztg% %ﬁd g eé) }ratllo% ?nflv?m%téogn?st’m%er 1)nformat10n
inclG@s¥Rbh G4ingic REGnTEdtafioeg w@ﬁﬁ@gm gl dd ﬂ@nﬁs Liathes hase thedistory,
in WO 96/10391 (Choi et al). U S Pat. No. 5,540,935
trac%%W%’zeéﬁlFa“éftanélSaﬁe%‘?fdh@ngdlc%‘?n arRl@dd@SSS% 948 (Tagawa
et I
iR RS GRS B TR POR AR Forch it nsing
devﬁrelfr nasyetsms Af muerbgr Fof exangis ames meditptiosinfignmatioh & read into the
acids are known in the art. W 96/40062 to Thierry et
al . discloses nethods for encapsul ati ng hi gh nol ecul ar
wei ght nucleic acids in |liposones. U S Pat. No.
5,264,221 to Tagawa et al. discloses protein-bonded
| i posonmes and asserts that e contents of such
| i posomes may include a ds . U S Pat. No. 5,665,710
to Rahman et al. describes certain nethods of
encapsul ati ng ol i godeoxynucl eotides in |iposones. WO
97/ 04787 to Love et al. discloses |iposonmes conprising
dsRNAs targeted to the raf gene. Transfersones are yet

oy o o o .
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In one enbodinent, the lipid to drug ratio (nmass/nmass

ratio) (e.g., lipid to dsRNA ratio) wll be in the
WO 20091164 f r om about 1:1 to about 50: 1, from ab@UUSD0Y036231

to about 25:1, fromabout 3:1 to about 15:1, from

about 4:1 to about 10:1, from about 5:1 to about 9:1,

or about 6:1 to about 9:1. The cationic |ipid nmay be,

for exanple, N, N-dioleyl-N Ndinethyl anmoni um chl oride
SYSEBOBKE)SPERGIE U7 dFeARIEAGS NP e FFAImRD HIC A BiRe b even a
singﬁ%)or f¥nfullatiohdosa particular patient.

di ol eoyl oxy) propyl )-N, N, N-tri net hyl ammoni um chl ori de
( DATAR)iousNenihodirientg-the device can be a very small, low range unit. A very

di oxy) propyl ) N-trimeth ni.um chl oride
stro?%%hie’%e’c%(% %_cg iagr%% ﬁypj_)\lﬁv’aggi oL §Ft§§/{+%)@l);%\rllg5§/ﬂ pél?rsl Pass ﬂlrough, e.g.,a
funiePRDMYicted in crtAnldMBe AyheX aibdlugidneecbinhaiiidaedw IR akelevice

(DLi nDVR), |, 2-Di l'inol enyl oxy- N, N-di met hyl am nogr opane
outs1qy| tp bpaly), forjexample, within a range of 100 pum to ten meters, such as 3 pm to 3

cent?lr.Blﬁ Eﬁ?%ﬁ%&&%ﬁ%},ﬁ F%(Iﬁ%ﬁiegéfgw}é l_ir?grgstrfl:g,pﬁo%e%gr? the low range of the

RFIOddoiahimitaisnnifgaded s ot fRaae cEhimmldAGdn with random devices, i.e.,
1,2-Dilinol eyoxy-3 -norpholinopropane (DLi n- VA, )
those npt mitenidad PeditharzeditreemipuaienisoptiowadeM: Opithipamuner, privacy

-Dili i-0-3- i- | i . e .- . .
con%eésl @gé{d%&'ﬁ%h%‘?h%}@o re%&ﬁ%%ﬁ%qnggﬁ%gﬁ-ﬁ% of information associated
with the TEMhatt aiihingiped pdigier(1DhgeR PHDUMAR)es i.e., functioning with in a range of

|, 2-Di l.inol eyl oxy-3-trinmet hyl am nopropane chl ori d%
one dngtgr t? égimgtelfm}l& fis one meter to three meters, €.g. 2 meters, may be employed
for donfe (A A¥dtoRs ! Il MRS &HAORE AR ABEoEHoA chf Be PRIvided b
Or(ODLin-TAr%.OJg?), fons” 1o i P SO L ARG BRorEcHoRicalt be PRvided by
sep{riviaredfIiRFIPI per@pidnoive copanaidaDhnnmMBAys asatescribed above.
Altegﬁ{t%eﬁ %i%%c&%%eﬁ@y?ﬁ?eé lub%&%gr degy %‘3%1[550 | Q}_,D(!a‘rhpnﬁﬁ?chﬁon by
emﬂ(l%ﬁn gﬁé%_ﬁ%ll\)ﬁ%ﬂ}@ﬁ@n &chAighedNeidFEh Y Rl gAQ) ofahRRXY RhOR PR acy

i n- :
congidera@pusi atio plegancands amaryigted i myoreay enieftienglypdopRriotenebmay be
em DLeidn- K- DMA) or anal ogs thereof, or a m xture thereof.

e cationic lipid may conprise fromabout 20 nmol %to
aborte thQuemly rdb @ inalaet thd RATDImSGud opdreted @dnadlsd badietbcted to
present in the particle. In another enbodi ment, the

achigppripinvg dosign ppals.nbpwfequensy dt. | radiorten i the|HzgfHz range, for

exaﬁil.gﬁxgét@ggn $ 2z g@d lﬂéﬁ QHE,osuql gg ?%flg—[% ,%%7 ﬁ’é.y[ﬁ'f\:l%rable for
nanoparticles. Synthesis o , 2- i nol eyl -4-
conmhumdatiphawhile éielighick lis id]use boxial @tent. Haeser MiedGHa range RF, e.g.
. United States provisional patent application nunber
in theypagrroigols o8 it opbt o8l 6B IACHHE frarlang g e gystem
priok RESARAN &k %Qﬁ{afeq{ﬁffrHG&Iesj Ain PR oRIBRRAIBR ond %@tem to facilitate
[ipld-sit RNA particle includes 40% 2-Di l'i nol eyl - 4-
thesdidmitrbntingadsoet hyl - [ 1, 3] - di oxol ane: 10% DSPC. 40%

Chol estergl.: 10% PEG C- (nmole percent) with a .

o I BN s Pe e H R C ol gDy gL the TEM
can Btk foll RQai@ o€ BhripOfHsC Foi Bl athfIBY¥hPEM I ANhRRgerdté Riidl the IEM

or a neutral Tipird including, but not lintedto,
coni@inst argd vith phesspirasidydsdhoRpise, (pgPQAp ensure that the person attempting

o) h hat.i dyl L n C L .

to og?npgqg%ﬁﬁ%q%gﬁ%eg 6 %‘%{]ilagf)}ﬁ%% Bgrlsclg]rg%:) 3%:]31[983 1’t is prescribed. Further
confiingli&Giph PG Akwintidyd gh Eanholtion BRG], system, in which medication
__di pal mtoyl phosphati dyl gl ycerol (DPPG), ) )
1nfoam§,q1(§b%;;|socpﬁ6@ Wﬁgtth‘ﬁyarl\éldﬁ‘élﬁ% Fsa:mrrﬁ@re(dwg)st’ patient data received from

pal m t oyl ol eoyl phosphati dyl chol i ne (POPC),

pal m t oyl ol eoyl - phosphati dyl et hanol am ne (POPE),

di ol eoyl - phosphati dyl et ha 4I am ne

4- (N-mal ei m donet hyl ) - cycl ohexane- | car boxyl at e

(DOPE-nal ), dipal mtoyl phosphatidyl ethanol am ne

(DPPE), dinyri stoyl phosphoet hanol am ne ( DVPE),

di st ear oyl - phosphat i dyl - et hanol am ne ( DSPE),

16- O nononet hyl PE, 16-0O-dinethyl PE, 18-1 -trans PE,

. o ~ o o " - - o o . P —
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solid, as is the case of emul sion-style ointnment bases

and creans. O her neans of stabilizing enul sions
we@pioaithieshe use of enulsifiers that may be i ncRePUSAILBB6231

into either phase of the emulsion. Emulsifiers may

broadly be classified into four categories: synthetic

surfactants, naturally occurring enulsifiers,

absor pti on bases, and fjnel i spersed solids (l.dson, .
one R TN QU A RO for P 1L aBKcal IoatyEipdishigd. subject
to aﬁﬁgbﬁﬁte 158%e hmohRB88nd WBHeS &r JaRM K 8&Ents AMifor coh@iionOr K,

LY., volunme 1, p. 199). Synthetic surfactants, also

k noviter astieniingeséom dnfovaatingemered by shed EMy o beirerovered from one or

ap@kicabilit inth forﬁulatio of enulsgons agq.have
1’1’101'6 eOe nherCeO\l’/l’lln’él\lAl’% OatIIOHS {Iﬁ)eullels.t eOrI'aﬁ‘tXlﬁIIFI e(, ﬁ)l’éll’gnél%’llcallonn capabil ities can be
perfBlia¢d@ee i des@dn 130 S0 nHOEt R, cobinf iR A colb6@iks, 8idxample, using

Banker (Eds.), 1988, Marcel Dekker, Inc., New York, )
the Jygestible, Bygigdlarkenand adipisip geesiver.j i soRgromehodimenig|a device with a

.. E Li ' ) )
im0 Fong BB} BT vy ERREE AN 1M orlsiB by the system.
Oth&iS9bodBueiitaof dntsgstanerowigh foalséparaivphif RHIDI modielcomponents to
conﬁrise a h¥drophilic and a hydrophobic portion. The
preyegt RE aggess ieha¢layishhi i c to the hydrophobic nature of
t h%ﬁ&%&% @&ted lﬂ?‘ﬁle%%e LRy F@)go ﬁ%gﬁﬁmed with secure djgital signature at
hydrophi |l e/ 1 pophil e balance (HLB) and is a valuab
each gamisactioncat egori zi ng and sel ecting surfactants in the

pr ration of for Lons. Surfactants nmay he .
c1 SRBrT vt Salsin ot Y hEs oA, SR Tt ed T ypmic
confPhurdid@ioR YEOPdE videGuBl &P serRNto ARietmiRNdP Bk £mple addtORildted to the
and anphoteric (Rieger, in Pharmaceutical Dosage
patigigrohe mpdipatiomady, trisy giere thraugBalkleady( Bdternativelygsy, various
ot TR 1oy B8l NG el ub Qe s affprigregvicn te
datdf @€ dedtidlyt®BSsepAtteddeorh 8eddyktem) e X pridte Sphédrh O ser expulsion.
l ecithin and acacja. Absorption bases possess . )
hy di &gHreiZe tsroissheve d comenniqations seiropmantsldRiinglpding an
ingeWBbRTevER kP I Re §BY! RLOARNE Nk ?&@bﬁiﬁeﬁ[f 'v&dnaﬁfﬁ‘cﬁl%é tbth a
consi stencies, such as anhydrous lanolin dn
conéhytlive pbinhiunidagdm olodtilnnd kh REIY roodule €bhesRFImotiale @f the device
10236t BROTIMUACEdT ek L S AR € Pottipaee o eeeive a signa
frorR LEIRA Bhé 8Phe cIRERAVE RGhHARIcROS BRole LIRS cs@kififoation module
such as heavy netal hydroxides, nonswelling clays such
of thasddyaret Bor axempét, reapiveyi@emapnbe o RiFIR wand d06n In communication

nont nor.i Ll onite 1 oi dal um num si.l i cat e. and
envEanEtg: Fagndss B it uihels R i pPEHERTE urRFID wand
106NANBRAAD wAldi 106, o 6RarAsle CoeROEs & a BdMLREYency and transmits data to
tristearate. A large variety of non-enulsifying '
andferreseivas datafiomaths gdevine L Udleln this resnnes icomnfupiqatiparirobssachieved
withﬁoglgfeﬁi rgée][ og%blgciu?% IE(?I%%.CQ\?O@%%I?}’?H%}EJ aé(%evglc’/ergfglilr gl’.l nfS zl‘;ﬁ%iﬂ;dn, il;lhcee%%in
embddndied, $he dedlideyl 0258 poSeredd bretat @tioSignay olf tap Asdotiated communication
colloids, preservatives and anti oxi dants (Bl ock

in

devispe-#raREIR Maaf [00s Hgbisraanmst. thy dayisentdld, Preyidese relasigely small size
oveﬁ%§ :?z{c\l/lgt < }Q?%gelof]lgge%%%%/%@%é%%hﬁ‘ﬁlighég?‘ﬁ%é %%%V§?§a¥ activities
relafddsade Hedyns, Li eberman, Ri eger and Banker (Eds.),

1988, WNarcel Dekker, Inc., New York, N Y., volune 1,

p. 199). Hydrophilic colloids or hydrocolloids include

naturally occurring guns and synthetic pol yners such

as pol ysaccharides (for exanple, acacia, agar, alginic

aci d, carrageenan, guar gu karaya gum and

tragacanth), cellul ose deriVvatives (for exanple,

car boxynet hyl cel | ul ose and car boxypropyl cel | ul ose),

and synthetic polyners (for exanple, carboners,

cellul ose ethers, and carboxyvinyl polynmers). These

di sperse or swell in water to formcolloidal solutions

o, I T - Y
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Capmul MCM fatty acid esters, mediumchain (C8-Cl2)
mono, di, and tri-glycerides, polyoxyethylated

w@bopeatbd fatty acid esters, fatty al cohols, PCT/US2009/036231
pol ygl ycol i zed gl yceri des, saturated pol yglycolized
C8-C10 gl ycerides, vegetable oils and silicone oil
M croenul sions are particularly of interest fron1the

oi nt of bilization and the nce .
badpBehegieefrtvabtiges Suhva b aed R e st EraRares 1ge fr Fieure
1, a&!o\fﬂlﬁ@@) WOmbRYBekte qlPle REPRO $68 ik RIdBHA ﬁﬂpﬁ)ﬂ 4@ aQoRmunications
bi oavai |l ability of drugs, including peptides

moct@?a&‘t ahhd qeingrewniegtioap mophbrlnﬁ@@fmameaﬂegm@sisancuﬁ (“chgyy 206, an RF

Ritsch F .
el 20 50t Mgl R e kG 12 LRGSR P pons
phaﬁﬂa\b@ﬁﬁ@g eﬁlﬂ-’gfurzltﬂﬁﬁ 1S cij”swgs &@pm bdlzapd, @(ﬂld pillottais1eds Odhd other
of drug fromenzymatic KFIS possi b
types o RHE@adisetions. dhggi ]a%gzomgy ins d@@ephfy@}ologlcally acceptable vehicle, and

oSSR AL 0 BRI
perragiently st remtidvahlyodfixedsto| ordinthgsdgewitoraticast apurowedf the pill 202.

clinjical potency, and decreased toxic

Thecah{oaneivATwsiogs © bm#ﬁwr?ée%@P?wrs/wég@anntSfggtzﬁhowm
For %;am%lg%e c 2@% c§111 1ncil]ude o'? B@ Bfﬂer@ﬁé assoé@@;ﬁ w1§15a memory, a
138-143). ten m croenul sions nay form spontaneously
prOMmIl, g $teiage ummpdmmsttea raed/or sygiver, bogdthemanentyiaswatated with
erature. articularly advantageous

datavmg FSHBEMGTaES: ﬁrﬁnirﬂlg%’l a&ﬁ "€ Rir ugs, " pepti des or

ds RMARF MiehRems! zhanenhaverahsabRartcRs i Oriivehéiyitdia
transdermal delivery of active conponents in both

comgpaneation Wit thervar it leads 2 Hp pinivaaiphoersbodiments, the antenna 210 is

1ntegraPer6(r18Pr (fthft:rr\}v%e zittss?chﬂ]e(‘i: . gggﬁ allrlt(rf)]:gréaﬁ ITR%?Q Eailfonrfsefe%reg t? a?ove asa

virtiielipole sigad &dlp&]h&f)eflh Caidhis Qhﬂbdﬁﬁbrﬂﬂ tICdeﬁMﬁla 3Kigk 212 can be
nucl ei c _aci ds fron1theb?astr0|ntestlnal tract, as wel|

flexzhle.jinflrxdkle. folfableopnipldable) tollable wirallable expaymnile oxqeherwise

] C t
maf A ARl ARl LR i 12 BEREN g DI hacion
yet symhdais tobddyt @rpromoesbemnalietioGiahdmiip] andabeepsioh., Thtantenna
SkirFen trathon enhancers to i.nprove ertie of the

il N arIeHARE Hals ﬁé%@l&ﬁﬁ&ff gerafy S0 long as the
funcgﬁ)ﬁla\"f‘t? ROivaHaLRLis G {a oaf. the present invention.
Penetration enhancers used in the m croenul sions of
t hdFiguresbshovismvaeodsisectioml view aflaassgekiield casnt balrkargienige 300,

tq.one of fiv roa t egor i.essurfactan .fat .
acedyfingds afipthg Shoflunat dis EER g S rins Pisird S8 nclidy Reskaging 302
such@a SBifsteRChait THip-266 6t dedive J0iihd1GEs aRGR'FIEV&)nirﬁ‘umcatlon module

Therapeutic Drug Carrier Systens, 1991, p. 92). Each
elecgicalliegepled tstbe RFrpatenpe 8 diadbe k@éfdﬂébo% Riparfentaad(Sonan be
1nte%rapfi%r}ﬁ§)ro\% af(IPrrP%eSigg 6§2§} | nreaggndc% it h(g \ﬁl@é?li eé&ckz'@?%’é%i. ?]r:lée chip 206

can Bf: ﬂcbo@teﬁl’dir a%biaﬁfvyit}ﬂélth’w (He&j'h@teaphdks e.gR a&Hetdlwpalfakeycommumcably
dsRNAs, to the skin of animals. Mst drugs are presen

assQERESLATIRS A PEUBFIE € Bieibhsist sk FGnoRHL SemgRHaLY. chip 206 may
L.y

be m\é&\éﬁ En e's't?t?@e Bgﬁ;gng gio't Qﬁ&vn@%gﬁglés?a 1?121, %]dacg%g gxglrf]:fe chip 206 further

1nc1dd$cacnmdﬁnhve ktamnammtmm mdduk.eo luinhienidatiogss myatm wih the blister

cel | ranes if the 0 be crosse 1S . .
pack F*Eh‘fee%fgb Ve WéthB%H@tV%%t% @fhﬁg EPIPPRENE AU Pf‘r&r?nt”&ges“ble

aiding the diffusion of non-Ilipophilic drugs across

cell nmenbranes, penetration enhancers al so enhance the

perneability of i pophilic H{ugs Penetrati on

enhancers may be cl assified as bel onging to one of

five broad categories, i.e., surfactants, fatty acids,
bile salts, chelating agents, and non-chelating
non-surfactants (Lee etal., Critical Reviews in

Therapeutlc EXug Carrler Systens 1991 p. 92) Each of

o o o S o o - s
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such as lipofectin (Junichi et al, US. Pat. No.
5,705, 188), cationic glycerol derivatives, and
w@oiogaatesoni ¢ nol ecul es, such as pol yl ysi ne (LeCT/OSM09/036231
ah, PCT Application WD 97/3073 1), are also known to
enhance the cel lul ar uptake of dsRNAs. O her agents
may be utilized to enhance the penetration of the
adm ni st ered. nucl ei.c aci ds, . i ncl udi lyc F such
compPRgIteRES BioyiiE A UtHRES M MeSTIPSIT iy B D Sorgugiation.
The?efoﬂé%ih% ®EIDAALBESd cBRPGol kD ER e§or§H&ﬁn%§1olt bRARNANG adddiated with
ment hone. Carriers dsRNAs of the present Invention can
the b}@eftﬁxlmmrmcm@nq, neesl (e apmrist ebediblel materdeept abl e carri er
or &is 1llll1'llsemated @ ¢lo har ggr'nr%%h'cé(ﬂoancr(r:lgg i {)4? CaarbreIagsrocmted to
(al’'so reterre ereln as an “excrpi en ?1V
mrﬁﬂ@ﬂd&'@@@lﬁrﬂt}ﬁadﬂdﬁctmmlﬁhélﬁs SPAVHINI, FerisR@ipld, rmgmmthows a
or any ot herpharnacol ogically inert vehicle.
scheppagicrii @dirst kB ICPPHBEap P BYséeng 409 |Sem§tl@ﬁﬁreé@rqd| tq@p @ “snder”,
1nc1§fgl n# gl}esl?f grtltfg%% iﬁ% }fﬁﬁ%ﬂ%qeg&{s @ﬁ%ﬁ;\fn%ﬂgc&otﬂ Q(?Lﬁ‘ge ﬁ?f‘ Nefe 19I1uct10n
powee souredd (inklnd e fisi eshmpkeytheatﬁimvhﬁirlqn}e(shomemt Figure 2). The RF
ort and ch m cal prop%rt es.

tran
anteﬁﬁ%?ﬁ&?é@fﬂ“&%lﬂb YRseRgittas Path s @P%“lﬁ‘tﬁé ﬂ% avhighymgdylates a
mgn‘ﬁf as%&ﬁﬁ@!i %m"ﬁrlﬁtan&% 'w'hmhtcﬁh be @toré’éf’“f(ﬁr e-xa g ' Ha ﬁghlléw &%t shown)
bi ndi ng agents (e.g., polyvinylpyrrolidone or
oroﬂydnwﬁypropyl nethylcellulose) fillers (e.g., lactose

ars el n caJc m sul fate
hReaf et fRigRoLsfun Foo, GroE RS LR iy BEVe appenna 408
ow%%ilﬂ @Gte&a@t‘é%) 41091 e @ Bafdr§9108s fbtiva®h AoE Bx ipl8 Al difdstive
starch m{COIate) and wetting agents (e.g., sodi um
liquidsurtye cg atJ@;mte@@r‘tO&lﬁ C@ompogablmﬁ@cwedt\h@h pressadmodulator
412 W}{ICHt | %la%es a 81gna as& ﬁla%d w1ﬁlatl}1é Igl(Srrlducg%) il enna 4(9% tII'}]le second
modu@zﬁblf 41@rls cﬁlaﬁluhﬁfablry dsoctateilwltRidatadob dwhleh c@mEé Momated for
thereof, which is inert é% .. does not possess
examplst B @amoat&npwhow% &F othigy mpdig. I this@aier Zemmen data, e.g. data
e
00 HELEL STk P P ok ARE EDER DG L HMER SRignatiy
actHov exymjiy, dafta)mn_ebean@dh&atedi eqt adisndttédea lheoR B gntemhd 308 during

tive nucleic acid or omoting its noval ro
mangciing, NURPI S BT M RTS RSP THE RIRT @rélfg%ﬁw data can
be tlaaﬁgmﬁtegaf'ia[ th8 ok AITROL RttendayWisCatlel aghhtldh AMhENACTS V91f10us

the [atter substance, can result |n a substanti al
eml:médnmtts; @fteloéXpuhmnafmmu nhe xfdyna oheiof eapulsion ezobedatelnined and
her e traC| cul

wsed Sl ielndbe Sl Bt BB R hebueen ¢ ne

carhiséfe ‘éﬁiﬁ@@ﬂrﬂk‘ﬁtsﬁ B6hné BleaHTMCthé té&ta @ﬁir@ii $10the y ROMTRA be erased,
receptor. For exanple the recovery of a partially

destprnsdpttor belrixeapie, dm%m%udﬁ:é é@&lble links@geshoavi) gad use a portion of
the %oexg%ctg g fé'gely Eralfe? aziig frogl% { ¥ )it p(iilYSlC;.lP (Pe%lrxl nm%%lo%l/ For

ran
cxa&mﬁ@ﬁh@ﬂﬂﬂ@oﬂhk&&éhm&&y@ﬁﬁﬁ@ihbbﬁh@mw@r&nﬂﬂiSglﬁ@ﬂﬁﬁﬁxyls
acid (Myao et ah, DsRNA 995, 5, 115-121;

acth-aégcb IR ROV pachwdqﬁ’stg&g\er&dm@pletlggl Ep t@fslfﬁa@@'& 'if thf@gléls recovered
c
theré Ys, %%ar ErlrtaOEBe(euIIteIBJ%:eg/Fa ﬁ&bﬁa@?&feﬁ%&%&x% ﬁldcﬁfi‘é fpétf‘eﬁlt Qﬂﬂpwgterests are
presehar m8eparhtirgathk yatadote gt jadvhte nsalules rqnot shuwp)eﬁmmhalgalh)gxesmt portion of
or any other pharmacologically inert vehicle for
delivering one or nore nucleic acids to an animal. The
excipient may be liquid or solid and is selected, with
t he pl anned manner of adm nistration in mnd, so as to
provide for the desired bul consi stency, etc., when
conbined with a nucleic acid and the other conponents
of a given pharmaceutical conposition. Typica
pharmaceutical carriers include, but are not limted
to, binding agents (e.g., pregelatinized naize starch,
ponV|nyIpyrroI|done or hydroxypropyl nEthyIceIIquse,

o, e -
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NEK/ FLKI , FLT3/ FLK2/ STK-1). Non-receptor tyrosine

ki nase famlies include, but are not limted to,
WBSRIABI66L e. g. p43abl, ARG ,; BTK (e.g. | TK/ EMIPCIVES009/036231

CSK, FAK, FPS, JAK, SRC, BMX, FER, CDK and SYK. In

anot her aspect of the invention, the subject conpounds

may be adm nistered in conbination with one or nore

agent s 1 hat dul at e non- ki nase. bi ol ogi cal targets or
stor? ke By e Seleihir 5 2P FRn EORTLLOnE e alerigF agegion of the
data(tbPARdin, Q%Hné@&zm@nti&é}ﬂﬁfdﬁg agerrh M) , heat shock
proteins (e.g., HSP90), and proteosones. In one
enbbélirthenedvastagk effered hypepmasomaywien eatidirddhaRFH
comarlrll’]&nlicl:’]al i%Hé ﬁl%ﬁﬁ]t%.aag gq%tc%ngh?c't e c%%d i lor?scrlilll 81?16 is a failsafe mechanism
nonocl onal anti'bodi es, antisense ., an usion
for §Ht@ihRIgNBRta dterall oh il Filll TARE]s OF oADEEN BRI AFIS dhodudd @S, She other
such as Zolinza, Tarceva, l|ressa, T%kerb, )
modylegpainssiyethle todaeiigas comuupigalionssePasemme. ItNrxXymore

con‘@?&%ﬁ% gﬂkggﬁgéve é%%gig%ﬁoﬂg‘ . feaE«%ro%g]Zédfg; an RFID wand 106
(shdPhainddgre 2ABTi3 Be and! (AEEREBthe $ilt bormmbichadr gREnm#0 inductively
enhance t her pe%%ic ef fi cacy over efficacy achi eved by
to off{n FforprEon faRt f%ﬁ%%e and may prevent or delay the
aAPE e GEs EraEiﬁ% bRt @Al dTHE *bnARAicatiBh hALR frd the RFID
certain preferred enbodi nents, the conpounds of the
comnmuveggitioo maine @dmmponest dacddaten poyndal diaablong ofiatpartapf the system via

..che herﬁ euticdage t. Chenot herapeutic agents

a SBﬂEg&%gE@ 3 & ?;ﬂgﬁL%?”fherapeutic treatnents in
t hepifhR @ls1fys QNER R of ENRSEhBEIR RbMnRinfcaBtO tteth 0@ thecording to
at various stages of the disease for the purposes of

onesmbiodiang Thaescend pidlsconmuyimentioaysitemngrledm gepireledanductive RF

antelnrelefl g?f VG .rRParfntoglﬁlat%lr’l LEE Vo thli]cqgfgl D00 213! 98 ’da%a 406. The antenna
el AU dicni Ng Pem Ssi om ‘ands or al't eviati ng Sy rptons

is cér@mahicalgly tadsotfaedORIRIE & RBrmbduSatbir 408t povtied oXxampldeqiodf power
such a%%nts include, but are not limted to,

sourgp iy heRFrgocdigia Dsmedulalss mygpalagsegimediwith theranianga. The RF
L e T
exafpkainet mymoe)l @ot ste)wn) Al kihesmediandhe anteBusi0X iafiyrther

cor Ao R B A I D S T Mo bar

The(CCRENMSE nfRlul b HSII NS R0 Fn Pl SPLAAHAGK N he ahfeBRE. AhdEnductive
and netal salts (Carboplatin, G splatin, and

modDkatbi iplcaminminjcaplyaassocadtéchivah dstaghio hwhish Padbgphysbtiatedxionsxample,

. Et oposi de, and. Tenj sopi de),, .Taxanes (Paclitaxel and . .

0 a5 B DAt OV KL Rt ot (PO R (1eeco i lea i tsation

syst¥nnidesihmedabdboth den®ichl O gld R BAshdRfBhH OF RigRAR 13B&kREWith a single
(I'rinotecan and Topotecan); anti-tunor antibiotics

anteypehAadENMhdayiasrfpetirisg ¢ Bastei anbympa ivlicirfgcibratesaopie ¢enductive and RF
Ant hr acyclines XQr ubi Ci nor ubj ci n, Lrubi.cin, .

congPeGRAT SRl PRI Ko s cPRUPRI Sl ol Bl hlociaca

withihg @ehpafegy&na Viokdodti, G Aol ofigaiMrd aByeduted as components are

Actinonycin and Bl eonycin; anti-netabolites such as

rempyid fomgdhersyaisih gbin Rtetiah i atenes ilere ivssrvced when the system
incl@s@n%%ﬁ?éﬁﬁiar | BRRLGE! n)’ pyrim di nhe ant agoni sts
- Fluorouraci |, oxuri di ne, Cytarabi ne,
Caéigutedbshoss acebler@gtivcoftaathird @)l] cquimiimieatamt sygemi &10s according to
6- Mer capt gopur i ne.and 6- Thi oguani ne) and adenosi ne
one %@é’.\ﬁfﬁ Thnthin SomEuaeAfl Wéferrr:% 1FAF T antenna 502, a
Mer capt opuri ne, C of arabi ne, Thi oguani ne, Nel arabi ne
and Pentostatin); topoisonerase inhibitors such as
topoi sonerase | inhibitors féronotecan, t opot ecan) and
t opoi sonerase Il inhibitors (Ansacrine, etoposide,
et oposi de phosphate, teniposide); nonocl onal
anti bodi es (Al emtuzumab, Gentuzumab ozogam ci n,
Ri t uxi mab, Trastuzumab, 1britunomab Ti oxet an,
Cet uxi mab, Pani tunmumab, Tositunomab, Bevaci zumab); and

e o o s g, e s g,
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exanpl e, a conposition, such as pharnaceutica
conposition, may be used for the treatnent of solid

WO evonsleed | ke i ntrahepatic tunors such as nay BPCDUS20091036231
cancers of the liver. A conposition containing a dsRNA
targeting Eg5 and a dsRNA targeting VEGF may al so be
used to treat other tunors and cancers, such as breast

o GEko. D 306 R BB S BASeEGoy s 502

and €8N 6E [)@W&“é@ BDRGL 8 MBRCKrcedass.r Pivet Batelyn@d/&anGRductive power
gllona t ongue cancer, neurob astona 0ost eosar conma,

soursgati eite webrsenentpkon exasaplecthe amiglatoréﬁésn al 25 Kilabestz (KHz)
moc{tﬁato Olpl O%Tc’etr %{(Tz?ﬂ&?l\é\g lt}rlre1 r%ogiu ator is a}n}JBLMe }}ertz éﬂl—?zq?% %?%or or other

treat en SKi'n cancer,
frequéRgtaRas. @fthis hiahenas s@ﬁ&hdt}hﬂ edmeamegtion Jyk€erh U@ AddoRinodates
further relates to the use of a conposition containing
bothyind ey eaRANGHTH V& PYRCF OJERNA § HRgle madyiaterfpgtenna design,
perrﬁﬁwluﬂfepllé)p OF o3 h R c o id nﬁlﬂﬂal@ F&Hﬁl"ﬁhlcgé(gﬂjé{v%nments The
y pes of cancer, e. iver cancer
advhxrtm tof caﬁp@fent Intrpgatoomrs enustﬂaeadn @m@@ﬁ »Supac krecfartharrealized
br ai n ncer, abdom nal cancer, colon cancer,

Wity PR T o ek nurgles of SRBORCHHIB e YAEHY oi nt est i nal
Carngghires A HIPSB SRNP Y GirGHIID modBLEOPLRAEE QBnd RFID module 604,
ost edsarcomm, ovarian cancer, pancreatic cancer,

acc@rimgttabae clah@dam,enr ekherfokl &Eﬂbmadul‘é%[)’ﬁhsscqnlﬁugumd in association with

wsrf o B e A B B CRES Rty e sl Ho g

exaRPR, ML XPHESS e Rrs #hdCWRABMbeA bAE 608, ALdDad H)Otrﬁﬁ:rometers to 5
i nvention or a pharnmaceuti cal conposi ti on pr epar ed

millimetersf ¢.onensanillenpianera side. lqiersngu 3 cgathyfdelolnfaeﬁrstl Hdemet shown) and an
anoirTJO d secon(ti side Igl?o%tshoevrx}rtl hﬁl\” A e%%%olﬁ IaasfqrgI 60@ by which
expression, or 0% (ST ecre ‘ng , €.¢., a
confh@piat Qﬁﬂsrﬁh@mbﬁi fsafe@bmtediby Ihdi(ﬁﬂzitﬁ@ cuhﬁntC exd ahtBnna 504 runs along, i.e.,
enmbodi nents, the patient has a nal ?nant teratom, an

is asACIAEE PHEL thei mu@equéﬁhe(%h&r {065 gkhecfesing SR Jnclugles, for example, a
mulﬂechn%ghﬂlsf;ag)&Bante%nQ ?ﬁ?ﬁ&? L@&%%ﬂ@nnffo@%ﬁmﬁﬁl in‘ﬁl ﬂ{oﬂgzeembodlment,

carci nonsa, ar cancer or ovarilan cancer
the amm&mtls ﬂﬂatf\mtﬁ shmﬂm:ina/arlehﬁmbodlmemth,emuﬁmlzﬂfngaajdﬁ A shown) is

phar maceut i cal osit eof
mtr?%a% ¥y ﬂt?a?r%eé‘lnaéﬁg %?Xtﬁﬁev lre &Fﬁtl‘é“é’fté@l layerjipcludes
sev&GAMRInAAU R oM b pREREE v Y a[mé}ﬁﬁ t5phg akr?‘th?snrqélﬁ{er Qhd gﬁarmaceutlcal
t herapeutic neth 8 S, e.g., Wth known pharnmaceut i
RFIbngiod02kin ompadbemdpkartioce erstlh ogestide/ohplastableorhile still operable in

exa t hose which are curre
on G e e TS RoR UL G e T, (hAnenna 504 matches
a refRétARt AddxSof (R BB QR Efs indinfkir/@8 RFAADAnEAAR FRAtth@Hintérbédy,

radi ati on therapy and chenntherapeutlc agents, such as
intratiod | andi e (rabgdy aopHowpertionsie, 5-f | uor our aci

n or le The inyv .

Canfhg%go@eR%%%gdqu 864 13 confléurg 1n as oglﬁtloan \é’ltgc%]f’nah cﬂlp 606
haviRAi caft@@dBlayet (hot e ) a;hlt@p ofrdhe hh@l’@%h Gthe dyfel Oﬂmﬁfae{s patterned

chenotherﬂggutlc agent, such as any conventigna

withthe pntenet a)fe s CleRFdnpatterrsl widh e atenan Se4 haaVl%% gjufti-gurned,
splr?lr& d‘fi‘lg ltrl a%%% Ellegallj E 8%%%?“885%3 %?eélﬁéﬂdp%t ﬁﬂélé 9151?211 slit cut.
Wherhémxatﬂ’nedcapmwhlabls mlepxﬁ sited| the watbhnaff0dssentes the paeluees wihich

of the sk | ed practitionper. as bein bl e .

Pm%}ge% tﬁ% alfLﬁHPtgtfPfoﬁtaF 8 the@UhRReRag ABp ey ERlicFioh ?O%Wactmg

chenot her apeuti c agent can be used, i ncluding

al kyl ati ng agents, antinetabolites, hor nones and

ant agoni sts, radi oi sotopes,,fas well as natura

products. For exanple, the conpound of the invention

can be admnistered with antibiotics such as

doxor ubi ci n and ot her anthracycline anal ogs, nitrogen

nmust ards such as cycl ophospham de, pyrim di ne anal ogs

such as 5- quorouraC|I cisplatin, hydr oxyur ea, taxo

s .
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RNA synthesis. The nodified solid support was prepared

as follows: Diethyl-2-azabutane- 1,4-dicarboxylate AA
womy/i1tbaqueous sol uti on of sodi um hydr oxi de PGOUS0P9/036231

was added into a stirred, icecooled solution of ethyl

gl yci nate hydrochloride (32.19 g, 0.23 nole) in water

(50 m.). Then, ethyl acrylate (23. 1 g, 0.23 nole) was

e 55 300 T By LA B oo TR S B
pernhiein h% e RED I odu1d ﬂ)efuﬁ&idﬁt ih QirysviRshtdnt [ ARG dY, pharmacy,

di chl oronet hane (3 x 100 nlL). The organic | ayer was
etc. Hputangt i licvidemyepnowst, sediinmdesibi bade, This prametds pchcy by disabling

RFI?ZCQD o grtug ]f 10 With'the 11 ec;e/cl%ﬁargﬂasiﬁfolrrlngt(iicsts?/stgﬁlf\gﬁige i{_\é in the body.

3- {Iﬁtvaﬂdmmwbmtdmm&ﬁm(ﬂ)w &mrgafbd%cyd)raﬁigh@wf phitkern
| -am no) - hexanoyl ] - am no} -propionic acid eth
and/@ﬁ tigpreapsCting (2 G didgayslerbrigpbinforaties pyterp %ﬂttexzr@ iggude, for

R e R e S e OB 08

andmﬂwraan@&zmﬁmb%bwmﬁomddhﬂsgnsthe solutlon at 00C. It
then followed by the additian
Z‘?lalyre %%Mtaéﬁ’égef%/ ible ea?l%féraaalswﬂ%méle( thaginchideganRHIL
nﬁﬂ%@dﬁ%ﬁﬁﬁﬁﬁ'u%&%nﬂﬂg A EB RO, Fl%ul% Wlderﬁﬁfer 900
sol ution was brought”to room tenperatire and stirred
inclfidastiitegrafedrci®uit co@pompine b1 ®andodkirt BE0.rle@gtatasicinmg component 910

ai ned, by TLC. The reac n nj xt was .
incl R Bal oy Catior arold v SR ER PSR g catipnagodute.
Idedt@icP O €G hIRb tR1Rled RFPORMRAYA 930.€a. The suspensi on was
iltered. The filtrate was washed w th 5% aqueous

hy dEdtislentfiers ghat dlclmbﬁﬁmqmum@aﬂpmml@tlan anagatesand non-
con(-{uﬁ%fvg gr?@lgl:]ﬁegcgo:]cr:ng)l lrllg eéel%r asvﬁlgllflcr:?rﬁrgmrgl\régtgpenss%lodél@s find use in a
variedyi of hhffﬁSntmpphcfdtlads Wl&@hmpaﬁ ktieqsrod g ﬂlﬁdﬁmle &f2 ifrgestible event
Et OAC/ Hexanes yield 11.87 g (88% .of AB.
margery. (Aghilifgsgd %W@?/lllt}@s é)tf%@skgﬁc%}f Pish ydentifipis|ingudes Byt 3 spt limited

o: i5RIRE pPENT s SEE O afspripg pediase information st of anq or more

of tlenfHM manojactueingntgt. | suppliyicheihn stqgeojfiaomacy Iaamecgembhl(ysltage and
ester AB ( . wa solved in 20%

Patlﬁ‘?tﬂéi’ ﬁtagene ?rﬁplﬁg‘wﬁwﬁs%ﬁmﬁ%ﬁ @ matHaciyp ip prgand/or

AR SISy Tl Shpits 0 GROULER L n e

supplgshdueAuamtddrE@rtperﬂstanvllasyp&ograﬁm gignatittel rr@tyﬂ)plemployed to
? g e. &W ude guct was purified by conversion

VeI RIGIYE & 8?‘8 hF%
saliEnBad bl chlu&ngbmtcbﬁaud&% ybithuh#adbNBAdWd = Gonduéive,
8,9,10,1 | ,12,13;14, 15,16, 17-

compestiestion armﬂ@le@ maart@yf@br@mﬁk using] pryeeartiens maguipcaxipg argsocol. In

oI BELTR manmctying prtesel et s arlregbishrirogehye
marﬁﬂfd'a:ydrl@sﬁrstrocADSM Hi@h‘rt}méﬁig}th hanifdeusag brdﬂ(ﬁcols include, but are not
6- Ami no- hexanﬁij/lli1 -ethox car bony Ineth

hmlfﬁdotﬁi WRtcdegenibeddp hipitcd Staes A@vléwnail @Ephfa @ St j\}%ﬁym 849,
d
the glg&ggjéy Bt bvﬂlcﬂ'lé? rQﬁHHFotrﬁé}%d by}gferc‘ %;@fe'o}gg? Yiu y@@g Le

o the suspens
manuBacBiting, pr5t0201rlh Wl’ﬁ(ﬂl thrdEM inelsadadheidentifer hiveing bsthl dondllg:tlve and
ol ution chol es chI roformate (6.675 14..8 :
RETRRomm i gatiogdeefy elsi?é‘ d daide R oferally ageeptadll gaiey that includes
overnight. The reaction mxture was diluted with
di chl or onet hane and washed with 10% hydrochl ori c aci d.
The product was purified byﬂflash chr omat ogr aphy (10.3
g, 929%.
[ -{6-[17-(1,5-Di net hyl -hexyl)-10, 13-di nethyl -2,3,4,7,8
,9,10,1 1,12,13,14,15,16,17- tetradecahydro-
1H cycl openta[ a] phenant hren-3
-onxycarbonyIan1no] hexanoyl} -4- oxopyrrolldlne-

~ o o o o, AP AP~ P~ _
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with acetonitrile, dichloronmethane and ether

successively. Unreacted am no groups were masked using
wa@e@vitcieahhydri de/ pyri di ne. The achi eved | oadi PgI/o820091636231

CPG was neasured by taking UV neasurenent (37 mMg).

The synthesis of siRNAs bearing a 5'-12-dodecanoic

aci d bi sdecylam de group (herein referred to as

on s DRt adhemanica b ioyeCla Y ut B Mg pgecess 1000
illudeserih Pediré 0 ¥Eig0R4h AR IELide RXNELAD16 hat 1ncfu‘aés if¥€conductive and

chol esteryl derivative, the oxidation step wa

RETpegofnmprientiesi m@ilﬁm@uge@aﬁbagtenﬂé@g@nstrat@ﬂ mergtrre Pobeing combined
w1t}|} n& gcglld}fgcgarénaggli% d:% or O C{E Elrg% l IR& 8 1‘r<j:ltllyt zpc%%ﬁablgvghlgle 1020 into

a taBleNEEM At éch@d 10301 @anbwglg&%leﬁdoﬁmeﬁﬁﬁl e rM&aﬂt&ﬁlﬂhﬁﬁay be coated
out to identify siRNAs target.i ng Eg5 (al so known

at strge=1 04) andgyrp prigisg pr @h%llrrgmppw atstiesr ﬁ@aﬁmp@éeméhfc%%al IEM.
Nexd B e e e 08 P OB sz of
IEMidis slgppetl at Tuagatl 970 mphadugﬂyeb(lsﬁ fwemlarr&;erﬁateetmamdtofmr Box 1090

screeni ng. (Tabl e I A second screening set was
ilughgfes faEmiet Hf pyBisdn amgoqeé% eieAle Bﬁ%ﬁorégymcagowﬁule may be
empASyed(ts (aRGSY hHRKBY té’ [HefIEMJ hd JaRt&veRorniof KRANGEFEM. For
screening set was selected wth 328 si RNA targeting
examplraproggnmingtinfonnatiecesy b¢ transmitied toathy BG5S/ iaRRR D

congh PRt 4 g B AL ek BT IR G4 BEF AR Bl anaor n

addiNég 16 ahhdS iRt RE@a R nARE idfEen MHRE (HRAANE HaehMREIT bhhRRhication
on used as reference sequence S)Human EG5: NM 004523. 2,

modid0® a,of amsmguw%em%mdd@ 30igifying infgBatiy manby retrieved

frorll\t}ap%ﬁ\}bg X ooﬁ% se ?antjsé g r .1.(% gagblg(lg;t{a I}})acﬁqaémﬁesortmg, handling, etc.
U, FFigureQngbiivks iﬂtdfékx&fﬂal Des: dé&qdﬂtﬁ@tﬂh@ﬁdﬁshh@l@
i nkage. Table la. Sequences of EQ5/ KSP dsRNA
recedNgHtBREBIHEH Veherpthe Aprgrdeyice gpayRysSREm gagyfpetasiag, and supply

chalﬁigagg}o? BH%}B‘%&%D%S%&H g@ g)ﬁ%{ﬂ%ﬂag %?aﬁ?ﬁ)gﬁﬂ? (1:(2%% z@%h, qe% &8 1098. In

Figvtte- TIPh63 26 1 PAYondPidAd a RiFeds 20 tHb6O86 ITEDS WLI-ODRhE22Be BdVis dfdude
AL- DP- 6229 29% 2% AL- DP- 6230 66% 11% AL-DP-6231 17% 1%

bothgongpctgspnd 3%)%3 RORLTPpCasia AnogssHich s His. 3% shagvi iy Biggre 9.

Funfti- 1820 @@%s@g R4 acb i ns@gg@ln@?%’l %Iﬁﬁ%ﬁ:&a@m@%ﬁ&eﬂ ?%()zlr{%ludes
AL- DP- 6238 45% 2% AL- 239 2% 1% AL

2 orA cdiie-18 22 forRHI %A czwamum@m@:{wm@%@efm_sh@ﬁana@m f@dfd)%)mpenser

L- DP- 6244 . 6% 29 DP- 6245 12% 2%.AL- 6, 28%
couet eSO 134 YOI BRSSP S 296 AISP B bt S o container
114820 shiger?A40 S ANENGRR idhtiFiBdandFred JBMA. dupl exes EQ

SE SEQ sequence of 19-ner antisense sequence (5 -

esxqniple of yeeskodimguferi sentaBer 3140 is shevar gekigyre B2.3Cyntainer

30 R MR SRR B 10
Confilnér205624n¢108e sAGTITOCALUGAALAGIAG: &dde 1160. Also shown is cap 1170. The

GCGCCCAUUCAAUAGUAGT T 52 QJAQJAUUGAAUC—IBGCC—I’JUT
systg@_lﬂ@@?g gorgaingsall AGmpdre Ay 513 an informatics system to readily

WP%&%% Cl %m&l-rfor each IEM

preseAtiA@udBtEnac AUUCAT: T 56 UGAAUGGGECGCUAGCUUUCT sT
AD- 12075 ' 72 AGAAACUACGAUUGAUGCA 57
AGAAACUACGAUUGAUGGAT: T 5 8 UCcAUcAAUCGUAGUUUCUTST
AD- 12076 ' 73 UGUUCCUUAUCGAGAAUCU 59
u@QuuccuuAucGAGAAucuT: T 60 AGAUUCUCGAUAAGGAACATST
AD- 12077 ' 74 CAGAUUACCUCU(I%(;CC}CGE:H
CAGAUUAccUucuGcGAGeceT: T 62 AGAGGUAAUCUGTsT
AD- 12078 ' 75 GCGCCCAUUCAAUAGUAGA 63
GCcGcccAUUCAAUAGUAGAT: T 64 UCUACUAUUGAAUGGGCGECTST
AD- 12079 ' 76 UUGCACUAUCUUUGCGUAU 65
UuGcAcuAucuuuGcQUAUT: T 66 AuACGC AAAGAUAGUGCAATST

A PN A PN NLVNLN | =ymmy oo A PR P A R A 7PN IR NN I~ =y
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308 ACUCUAGUCGEUUCCCACUC 129 AcucuAGucG@uucccAcucT: T

130 GAGUGGGAACGACUAGAGUTST AD-12112 309
WORADYAOGAJUGAUGGAGAA 131 AAcUACc GAUUGAUGGAGAAT: PAT/LISA09/036231

UUCUCc AUc AAUCGUAGUUTST AD- 12113 310

GAUAAGAGAGCUCGGGAAG 133 GAUAAGAGAGCUCGGGAAGT: T 134

CUUCCCGAGCUCUCUUAUCTST AD- 1211 4 311

@&'@ﬁi@ﬂ%\t&wﬁag&%ﬁ%@@g@godud IlAvaétlme and prov1des

eIt bA £h M%M&%@w@@&@% that #8ude both
ﬁ@i@tﬁgﬁw%&)wg AD- 17116 313 e P

B aEgucHirnatERABEigaeult, rav mp@rials from

T AD- 12
o ARt <1 P RLCAANENK D Reiesfoctoge UM
LFEs TEMID bl th8 nih@facture to a pharmacy, such as a

AGGCAGUUGACCAACACAA 143 AGGCAGUUGACCAACACAAT: T 144
hospitabptmymacd AtucerU s y1l333 gandpdtimately to a patient 1340. Non-

WMW&&%W%EaU&t }Iﬁg%stlon to,

amdd@AARGEAUAMIAGHEANEK ol groduinifietiicobivABGucAdaidcturtr 138) and the first
UGUUGACUAUAUCCUUAGATST AD- 12121 318

distARY IR IURRUISERULEE! fﬂ@rmm@eﬂ@wm&wﬁe firpt diggyibutor 1315

and%%%%@%@& et Brescription fllhn%_at pharmacy 1330
GCCCAGAUCAACCUUUAAU 151 cc GAucAAccUUuuAAuT

or 1ABRAMAGSUIGAUGYOBBETE Indaick ¢l ¢ 2BtaBR0 information can be employed to

UUAA! UUE% GC%AP% ?a%ﬁt@?}’f‘gﬁ’@ fi COSEONT: nduddee

CHPLIGIANACHIN
prad&%ﬁgﬁ&u v _Igia_ﬁl_gig% ?2 1?@&?@@@@6&@9 Ahd mhn&fturers 1310

(for oupBABSSNICAMIAGS sAI8T PIRIMRER G €tsAu lisgymi Acnductivelystained IEM

U 12126
info R AR R T RIS SR PHicndn Batisatipn gy WO
2006FESUSARAQ0ONC0FRIIT VIO ADBZ/BI833d4 WO 2008/063626; the disclosures of
UACGAAAAGAAGUUAGUGU 161 UACGAAAAGAAGUUAGUGUT: T 162
whigl e sRauCopoXte yreeferagse; 2128 325
AGAAGUUAGUGUACGAACU 163 AGAAGUUAGUGUACGAACUT: T 164
AGUUCGUACACUAACUUCUTST AD- 12129 326
ACUSAACAEAMIGALIGU K thESinAetidAAC AGAMIGAIGPartELlaT ehB6diments

AAA¢ AUc AAUCUGUUUA AD- 12130 32
@%@&@Q@&M@f@? ehay féatﬂaé@e& MEAEpEnolpgy Bgd herein is

for tﬁ W@ﬁa&ﬁ&ﬁ%né 23ly, and is not intended to be limiting,
GAGUAUA GAAGAGUAUAC cuGGGT 170

sinc@@mﬂ@e!\ufﬂ(@b)@tﬂsmuwfsmommﬂ bg 3i®A9nly by the appended claims.
%ﬁ A %(%*]%p;%ﬂ@? ulg %%@%goj (? &10 %Ieacﬁ 1nterver7112ng value, to

the REEHCREMENIGAMMNLY 1ThfiBuNe{URE 661G AGAMAes dthdridse, between
AAUUUGAUGAAGGGUACGUTST AD- 12134 331

the qrpgpnaaCivweAUaAREUTing rars adiaar othgu slatsd AaMieygning valpg in that stated

AAAU D-1 2
fanwéﬁ%@’f%ﬁﬁﬁﬁﬁ?%ﬁ T EORR AR §f g smaler
ran GBS AR tHeZh@bleBBidiges and are also encompassed within

AACUUACUGAUAAUGGUAC 179 AACUUACUGAUAAUGEUACT: T 180
the yprton, sutugch &, 2napersisal e chudsd liggyin the stated range. Where the stated

ran %WW&&&%@%&%@ QRN Eoth oF th&2 included

limitUCIAA cGAlsG AU IGAVEhBidn UUCUUAAUCCAUCAUCUGAT: T 184
Uc AGAUGAUGGAUUAAGAATST AD- 12139 336
ACAGUACACAACAAGGAUG 185 AcAGUACACAACAAGGAUGT: T 186
¢ AUCCUUGUUGUGUACUGUTST AD- 1214 0 337
AAGAAACUACGAUUGAUGG 187 AAGAAACUACGAUUGAUGGT: T 188
Cc AUc AAUCGUAGUUUCUUTST AD- 4 1EQ SEQ SEQ sequence of
19-nmer antisense sequence (B - duplex [D ID sense
sequence (5 -3 ) IDtarget site 3 ) nane 0 : NO NO
338 AAACUACGAUUGAUGGAGA 189 AAACUACGAUUGAU GGAGAT: T
190 UCUCcAUCAAUCGUAGUUUTST AD- 1214 2 339
UGGAGCUGUUGAUAAGACGA 191 uGGAGcuCGuu GAUAAGAGAT: T 192

1 L AL L. AR AN 1PN A =y= - AP A IMNA A N N AN

COnx

Dis
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503 AAAGAAGUUAGUGUACGAA 319 AAAGAAGUUAGU GUACGAAT: T

320 UUCGUACACUAACUUCUUUTST AD- 12207 504
WRARMSTAGHAUCUUUGCGUA 321 AuuCGcAcuAucuuuGec GUAT: PAT/BEW09/036231

UACGc AAAGAUAGUGC AAUTST AD- 12208 505 GGEUAUAAUUC

CACQUACCC 323 G@AuAAuuccAcGuAcccT: T 324

GCAUACGUGGAAUUAUACCTST AD- 12209 506

U/%M% -?ec @_Cic U%C}Oé@t} ((3: E:e(r:rﬁ(sl %JJ;I;:d h-lg:ré?ir% %ave the same
mea'rf %ﬁﬁ%&@m %’%QPAQ@HM 1o whicB48Bis invention
UUc AuATS AD- 12211

beloRDBUMBARBIRCATHIAES DH0 8GO AGAAGHT AYABRACATIhoS: d3eribed herein

can %ﬁ&g%%@%u AZ%&?E- %Llp‘afeisseg nyg?‘én retﬂé:%%%lve illustrative

metRAAREALE A Kad GBS dritid- 12213EQ SEQ SEQ [ D sequence
of 19-mer antisense sequence (5 - duplex |ID sense

q%léﬁ%lélcesonssan)i prigng cited &t @1& spefifisatpqn, arpyiered inceapated by

{ &@%&%ﬁ T%‘i’f\fﬁﬁﬂdwﬁuauy
1ndlédkéd3!ébﬁlﬁﬂl ACAAAIIC B Ge B:3n cAAALARGACRpAMed BeXsisl by lefdBhice to disclose
% UTST AD- 12215 512 .
and @aysnbeyHrsang maerig nganaesieAcc ik the aubliggtions are
c1te&JL'Hi% h ifBrik a1t rlor to the filing date and should
CUGGAGAGEUCY GU 339 cAcuGGAGA UAAAGUT: 340

not WAWM it tABpi@Qlit?inﬁlmon is not entitled to antedate such

P“b@m)(dm%‘ﬁgé‘}% u t%? ge%e% %AAABC?JC%E:on -Il)-ro%Li‘rc?ed may be

dlffgf@&%Wﬁﬁ dat6 @ﬁ@ﬁww &M pendiedfyfconfirmed.

CGTST AD- 12219 516
@A@@A@@@W@@mm@kmu@c&mAbersmgulamrms “a”

sT AD- 12
“an CACRCEORERGAE I S N e Rt heeglppresotgspyie. 10
furt A hlt AR E AW B dIAEe(l 22&& 1 kit 8iny optional element. As such, this

AAGAGGCCUAACUCAUUCA 349 AAGAGGccuAAcucAuucAT: ‘T 350
statemA aaded ey ratecagsny basgspfog pge of such exclusive terminology as

SOI@A WE%A@W Eegzgt%&% elg-mg’n'?tg or use of a

iiGGAUGUAGA 353 uuccGRAUGUGGAUGUAGAT: T 354

UCUAc AUCC AcA IsT AD- 224 S
C C S
AA(@J&WX\%% RS RAGE (A BB CemsEieAg e peigg greceded by

the éHH%ﬁ@WBH@TS Rl %gl%%to%%gwde hteral port for the exact
CAAGUUAGUGUACCAACUG 357 GAAGUUA UG 358

H&é&ﬂdﬁﬂp&cﬁ@ﬁmﬂﬁsﬂ' mAﬁber]Z@@s 6@3 to or approx1mately the number that
UAUAAU ACCCUU 339 uAuAAuulccAcCGUAcccuuT: T
the (AR IO oAl! §99HPEED et 165 ittty

spediti M br @ﬁﬁﬁgﬁ%@%‘pﬂ@ﬁaer Ef@/ﬁ% a number
CuA uAUCGGCCACUGUTST AD- 12228 525
whiglgl igp@sandescproNides dhpnihetgniat equivaleat of the

; AuUA IsT AD- 12229 526
Spe%é%ﬁ%ﬁ%&m 365 UUCUUGCUAUGACUUGUGUT; T 366
Ac ACANBUsAPAERAALART 2 Tof ARH LA 2BDarbdpon reading this disclosure, each of the

. GUAAGAAGGCAGUUGACCA 367 GUAAGAAGGCAGUUGACCAT: T 368
indiyiduglomtradarentdesspbasandipuytmpeshhageig has discrete components and

C g@?% %gﬁ%@%ﬁ G featule sggf(%tny of the

othoAGARATCATIIIRGEMGUELB 1Ep AGARAC 0 thE IAPEe ABsiT of the Prent
Ac ACUACUAAGUGEUUUCUTST AD- 12233 530
GGAUUGUUCAUCAAUUGEC 373 GGAUUGUUCAUCAAUUGGET: T 374
GCc AAUUGAUGAACAAUCCTST AD- 12234 531
UAAGAGGCCUAACUCAUUC 375 uAAGAGGccuAAcucAuucT: T 376
GAAUGAGUUAGGCCUCUUATST AD- 35 532
AGUUAGUGUACGAACUGGA 377 AGUDUAGUGUACGAACUGGAT: T 378
UCc AGUUCGUACACUAACUTST AD- 12236 533
AGUACAUAAGACCUUAUUWU 379 AGUACAUAAGAccuuAuuuT: T 380
AAAUAAGGUCUUAUGUACUTST AD- 12237 534
UGAGCCUUGUGUAUAGAUWU 381 uGAGccuuGUGUAUAGAUUT: T 382

A AL IS A R R AR AP I Ayg= = AN A NN NES oS
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591 GUAUUUUUGAUCUGGCAAC 495 GUAUUUUUGAUCUGGCAACT: T

496 GUUGCc AGAUCAAAAAUACTST AD- 12295 592
WOAGBMIOGEUUGGCCUGGUAU 497 AGGAucccuuGGcuGGUAUT: PAT/HSBI09/036231
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is distinct fromthe ingestible conponent integrated
circuit. When present, this secondintegrated circuit
waewiingest i bl e conponent integrated circuit nBEI/H82009/036231
configured to conmuni cate with each other. In sone
i nstances, at |east a portion of the non-conductive
comruni cation nodule is configured to be separable
fromthe ingestible conponent in a manner that does
VVhﬂdfe%%ﬁﬁﬁﬁhise the function of the conductive
comuni cation nodul e. The ingestible conponent nay
i ncl ude an active pharnmaceutical agent, which agent
L. mayA devigr exeprisingy a physi ol ogi cal |y acceptabl e vehicle
and/ el 'ﬁllf(:ic[)t 5 %Ql%n}‘l iOf af Pntfi: r}%@%t {rcpllli oerﬁ/erﬁstin a conductive
markers € pﬁlysn ol 0gi at P% acc abf e Vemdl'e ngay perty
con@ii¢aioh @tbdase; and abl et or capsule in sonme instances.
Addi ti onal aspects of the invention include systens
t hat seeQifpranseendygtiviefgednymgasiop sisent conpri si ng an
integrated circuit conprising a conductive
comruni cation nodule configured to emt a first
2. si dgieldevize € claiml 1 N@hereimntel sdcoué ncwtonthicted ¢aanmomidatic module
configured to em.t a second signal; and a receiver. |n
comprigese i«’;ﬂg& WeMOot e sqleried e the 8ioHR EPRNRING ShfIHITEEE Fastho-
freq _rﬁo@lﬂg ar}ﬁﬁh'n‘éﬁg ﬂﬂﬁ&ﬂi&ﬂn@@ﬂg}ﬁ'ﬁ! (gﬁkﬁl%odm& léheac@[?slﬁp lfﬂﬁ)dule, and
configured to provide for transm ssion of infornation
a wivel medulet he receiver and at | east one of the
conductive conmmuni cati on nodul e and the non-conductive
communi cation nodule. In sone instances, the receiver
3. 1S R bedalR 2 RE&LMEhAWileRAS Fad@NBe@lent PRrotleTomprises a
signal and the second signal. Any of the first and
radigdeagnencyiigemifisatigrympdulencr ypt ed as desired, for
exanpl e by using any conveni ent cryptographic
protocol. Where the receiver is configured to receive
4. theThzeRkoRrd oft@iAk, whéremah® optitsil aiddeR cohprik&CRi iMhred frequency
conprises a radio-frequency reader. As desired, the
moquddej ver may be configured transmt information to the
non- conducti ve communi cati on nodule. In sone instances
of the systens, the receiver is a conmponent chosen
5. fr drhealesies bé nhafell ewheadinf the imgeftélgcanporeansingirisaga pdbwer source.
manuf acturi ng systens, supply chai n managenent systens
and health care nanagenent (such as pharnmacy) systens.
6. Manmuf-ael 4k ioPGlaty St {2 ERTRO PERESsoMte CBNIRXed NGiste 1@ trodes
recei ver as described herein include sorters,
fabrprateglrfaormrdissimibm oodierads. et c. Supply chai n managenent
syst em conmponents which may include a receiver as
descri bed herein include trackers and progranmers.
7. HeaHehieGRE ©f BRIAGEWRELINSHS HEOMECEMNNLNE Sedthl BwBBburce
i nclude a receiver as described herein include
elecgiicat epuple@actbe apr-cordvdtivheominkeication medei nst ances,
the receiver of the systemis configured to the first
signal, which first signal may conprise
8. nonfhehi¢sicelbogiaiin dadvBereihhBe k@0RH YoWeNRyirdeeofPiik e
to renovably attached to a living being, e.g., via an
adhesi ve conponent. Alternatively, the receiver may be

0 o0 AR SPGB ISl e e o

conflumiot icomaluintegtios moldulas el ectrical stimul ation
functionality, physiological data nmeasurenent
functionality, etc. Aspects of the invention further
i ncl ude various nethods, such as nethods of detecting
at |l east one of a first signal and a second signha
froma device conprising t i ncl udes an ingestible
conmponent conprising an intégrated circuit conprising
a conductive comuni cation nodule configured to emt
the first signal; and at |east a portion of second
non- conducti ve comuni cati on nodul e configured to emt
the second signal. The nmethods may include detecting
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Figures 13 provides a flow diagram of an | EM product

lifetime an illustrates the types of information that
woregp9bel66bt ai ned, accordi ng to one enbodi ment . POFUSILED6231

DESCRI PTI ON As sunmari zed above, aspects of the

i nvention include nulti-node conmuni cation ingestible

event marker devices. Ingestible event marker devices

of .the inventjion_include an ingestible conponent .
10. ¢ A3 eiHRE RCaBR gL Br T b AR R G R Bomagule s
elechif@flly cOMfle@akht iRRAIbIOOANFARHU YR SRITKNI Cat i on

nodul e. The non-conducti ve comruni cati on nodul e nmay be

integrated with the ingestible conponent or at |east a
11 PO o O B BRI B Bb s
conditgive 8@ siunlagoMRatlemal Kelead @\Woston SWhd 6B c@fduting:

invention that include the ingestible event narker
comgayigasion ppdlule e sdesrated indg ap ddeagfiel qurodeRto provi de

medi cation information and control neasures across the
entire life cycle of the ingestible event marker. The
12. | i fEheaieeice of tlalmid@swhdrein thxanptenduntdd @aimadication module
manuf act ure, supply chai n managenent, pharnacy
coMpaiREifeIntondgs fES B use managenment. | ngesti bl e
event marker devices of sone enbodi nents may incl ude
an ingestible conponent that includes an integrated

13. ci ridwidevice wpolnentl 2 cohpeinghagoracawindtinat tranemitter is associated with the

. €O ni cati on nodule (for exanple present as an
lngﬁﬂgg&Pg?gﬁﬂgdentifier) and at |east a second
non- conducti ve comuni cati on nodul e, where the nunber
of additional non-conductive conmuni cati on nodul es nay
14. yarkhe degice ek slaph é2.ovkerein thoren-cengyctoye tiansaittar iy ago@ted with a
aclRE e agﬁqj@cqgﬁﬁ;&gﬁfﬂ the ingestible event marker
PaC R RSP SN on may be viewed as multinode
comuni cation ingestible event marker devices, since
they include at |least two distinct comunication )
15. nodljmees@yl% Réclgim Wnhwbereinsthe nemReRct vecommintti pedyle is
elec@cglﬂk %o?}ﬁéd {o”e{jée%@ﬁc?ﬁ‘lt@g?ﬁ&? ciréd'i]tetggtltis h{%ﬁﬁét oy a{éqn estibl
non- conduct 1 ve conmunicati on nodul e may be assoCr at ed
compohénttiftegrategestuiol e conponent or partially or wholly
associ ated with a packagi ng conponent of the device,
if present. As such, ingestible event marker devices
16. OF THa&Iel RY SPEIRR 1 5BV GEInTRY sddBhd IS MEE RARKAR iRGestible
associated with the i ngestible conponent, where
compackdE gitagrared cirbeit eercbnfgured ta epramuaicate twithafacklpfheer ent
formats, such as blister packs, nmulti-dose containers,
and the like. In sone instances, the comruni cations
17. ModtHeRvRE S BN whékdh £ QI DesHivh bhiheBdh GahdRfive
conponents (when present) to achieve highly effective
comapiehieasion madal in torftgredie berrdparable fiom elingastbls cpmpgnent in a
vi abl -effectiv nper . r._exanpl in .
manficPa oo B! P Bbindf FRERSher FEGoRILTR: Sl 8N mwe
as an integral part of a pill and/or nedication
packagi ng. Further, the systens can conmunicate with
18. y arkhsisis vise REFlaga i ngr’elni the F%WH@C component comprises an active
0 /receivers associated with inventory
pha%%%{éﬁ%%a‘,i L%EIZT macy control, and inter- and intra- body
devi ces. As sunmari zed above, the devices and systens
of the invention include at |east one non-conductive
comuni cati on nodul e. By non-conductive comuni cation
nmodul e i's neant a conmmuni cati on nodul e t hat
comuni cat es usi ng a contmuni cati ons protocol other
than a conductive comruni catj on protocol which uses
body fluid as a conduction dium (for exanple, as
further described in PCT Published Application
Publ i cati on Nos. WD 2006/116718; WD 2008/ 008281; WO
2008/ 095183 and WD 2008/ 063626; the discl osures of
whi ch are herein incorporated by reference).
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configured to be activated at a target site, where the
target site is reached after a specified period of

w0 pove/1116ependi ng on the needs of a particul ar PCT/US2009/036231
application, the signal obtained fromthe ingestible
event marker identifier may be a generic signal, such
that the signal is a signal that nerely identifies

e. conposition has contacted the target.s
19. o ol 1 BF B e Brrg e iy S SomisUE Erghe & Plyigfogically
accéptabie $diAal which in some way uniquely identifies that
a particular ingestible event marker froma group or
plurallty of different ingestible event markers, for
Coﬁltﬂgc(f e o? %}%2% ﬂeggl?ltot bl e}/Sle gé]lct:%lféfaz{cggﬂtaﬂe Hg}ll‘flﬁ is configured
as altig@Sdricepsaleevent mar ker |dent|f|er may be one that
emts a signal that cannot be distinguished fromthe
signal emtted by the ingestible event
ma .of any other ingestible event marker
21 ﬁ§§$&8f95&%%§% % from which the i ngesti bl e event
marakengesable cobipansmedomplitieg naintyghtyd cradhcdmgesig btenductive
event marker n?er of a batch of ingestible event

COMPBHIEAISN RRBAUIRABTIGHICf i BBt iAIT8! ¥8ndhit “mmr ker i dentifier
t haat seEHd forfedhlhAHR c%h%ﬁﬁcatl%h mMdRRRE o ?Hreﬁ &5 P8Rk st&nd signal;
of the other 1 ngestible event marker identifiers
andof t he i ngestible event marker nenbers of the batch.
The i gestlble event marker identifier may emt a
uni®dG& € gnal that is a universally unique signa
( WhgticPeift nme@elsérﬁaﬁtdum RenANALABAUSodu®e MdHERBddnductive
fingerprint whi is distinct fromany other
comfyrgention inFrrdulsf are agnfeguitest toipelVide Budlangmigsiohef efemetion between
the fecelge e|n¥i_|zh 9eeagtt onfe rﬁ? crz)nldu(gh\elc%u "%nun(i) 3 t1%n lﬁ]oldu?e an% the non-
y el convey
condlutiee Uﬂﬁ’l[’r@tﬂlo@b@ﬂﬂfﬂo@u@l ven event, or pr ovi de an
i dentifying code, which may be used to retrieve
i nformati on about the event from a database, such as a
22, datﬁlk% ?tell.nI dt Ela@rg jld%ﬂ&lefr?@h@ B ERIPR C\Mlh rg(g 'EB%%%&% Qtnlﬁast one of
VWher e eS|re he’ si gha e encrypt In a nman
the filsatigpalawvid dessecant sigdal.over access to the signal and
i nformati onal content thereof. The ingestible event
mar ker identifier at |east generates a conductive
23. (neafe iehdr Gl ShedH @B r&eBRAls Cloﬁflglﬂ‘@d tdRkeilS the second
comuni cated via a conductive communi cation protocol
sigiahat uses body fluid as a conducti on medi um (for
exanpl e, as further described in PCT Published
Application Publication Nos. WO 2006/116718; WO
24, 200ﬁ{e(&9§’t318130f AN 200GH08 MBS r@:@@ey\&rﬁ&@sﬁ% Q@é}tﬁaﬁreq{l&ﬁy reader.
di scl osures of which are herein i ncor por at ed by
reference). EEpendlng on the glven enbodi ment, the
25 R AALR PR R B PS5 B DR P
theﬂ@f&@ﬁh&ﬁ&ﬁﬁ@ﬁﬂﬁﬁuﬂﬁﬁmﬂm&m&gnf|gured transnit a signa
with the sane information (identical signals), two or
nore tines, where the collection of discrete identica

26. :: gﬁg: s?st%gof RGO %ﬁ&ﬂe}heéhé{ réc%fv%{:(fseadﬁogg)oﬁssy t%hB?equMﬁ‘gtsystem

i ngesti bl'e event mar ntifiers
selemad)frodeﬂlergd(btrpg:omsnsﬁﬂt@ofpaaﬁufwhmg anteadi sopply dndh management

i ntended application of the conposition so |ong as
they are activated upon contact with a target
physi ol ogi cal | ocation, such as the stonach.
I ngestible event nmarker identifiers may include an
activation conponent, such gf a battery that is
conpl eted by stomach acid, ‘and a transm ssi on el enent.
In these enbodi nents, the identifier may be viewed as
including a "wet battery" power source, which power
source at | east provides power to the conductive
conmuni cati on nDduIe and My or may not prOV|de power
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I ngesti bl e conponent in a manner that does not
conprom se the function of the conductiveconmuni cati on
wore@aliele6Oone advant age of separating part or aPCT/0820091636231
RFI D nodul e fromthe conductive comuni cati ons nodul e
in this manner is the patient privacy protection
af forded by term nation of RFID conmunications. In
sone $gﬁ@%inents, sonme or all of the data readable on
SYSEEINS {RG P15 RE PHEEEEFE WY EPEm wi 11 be renovabl e via
severance of the RFID nodule fromthe conductive
nodul e to protect patient privacy. However, in other
27. enblddisyetamef claemeltt wbareor the irsiivgaisa eomponericd amaanugreturing
S Stgould be desirable for long termtracki ng and/ or
Y'8entificati on pur poses. The RFID conponents can be
used to encode the pill or the nedication packagi ng
with various data such as nedication identification
28. i nfiderpastrrpl clidge WhareHy thargcsiyer isgesasidcduitl g sorter.
nunbers, and expiration dates. These data can be
mani pul ated in any manner to optim ze functionality.
29. ForThexasipenf ctpiial 27t wheeit the receivec Bsssxiaahwitk anl esadlbr.
IEMs informati on and aggregate the information
consi stent with optimal inventory, shipping tracking,
30. andrel HABG (ﬁlclz@fh%,e%gl%in tﬁH?&%RIe?g as&ﬁﬁlﬁﬁlént‘;ﬁ@upply chain
communicate wth each TEMto efficiently process,
mamggementamstepackage nmedi cations. Sim larly, shipping
operations can be tracked and controlled to ensure
positive nedication identification, nedication
31. | oCRHel sQftem@T@ 1238 F00Whbreir the PRRIVRX AMRIRiat@N& RN a tracker.
medi cation distribution has conmmenced, the device and
system can be used to check for counterfeit
3, T h%ast L@ Sf c?alfr?lrb6a\§lhé?e htﬁle ereecerV%f: &' Vce()%l fa%’rﬁ‘ of a health care
i nternatonal point s or rom other J0Catrons Iacﬁlng
mar@@e&dentggitb@t ory practices. Pharnmacy operations can be
optimzed wth use of the devices and systens. For
exanpl e, upon recei pt of nedications into the
ph t fHf : ' Welal LNg
e A s gl
products and authenticity of the nmedication. Prior to
di spensi ng the nmedication to a patient, the pharnmacy
34. can ey 4 Hﬁé?'r Wﬁ?ﬁeahthﬁ ERRRGT H@SS%&H?CQWHE A encdr
i ndi vi dual nedications with patient-pertinent
informati on. For exanple, such information includes
35. patThenystearcidimdat wbereimibd ireratvieois dodBgired it ifiost segmdl.
patient-specific dosage and expiration infornmation.
Further information includes contraindicated
36. Medifeal ieRsof i BsNghercan e $i8stkRhhlhcon griskHhén-pRRISgic data.
the history, traceability, efficacy and safety of t%e
medi cati on are addressed. In addition, various
37. e_nbﬁl%l sggtgﬁlsoé %Iailln@%, gv%grlei:ne e G el Isecrogpl ﬁr?}i ‘t%q:t\;\é 1Ierr1novably attached
di spensing devices’In systens of I nterest. For
to aéXaigbetng. once nedi cation information is read into
t hesystem the di spensing device aggregates vari ous
medi cations into a container or even a single | EM or
38. for !sggetéﬁ%ffc%am%gp%éﬂeﬁ%gg%&%f ESthprided af( ?&He@% component,
enbodi nent's, the déevice can be a very snmall, 1Tow range
unit. A very strong RF detector, such as an RFI D wand

or gatemgga N 3iv'dual ills pass .throu 35 e.g., a
39. t unkfersyss ﬁia&‘iﬂg’ M er@@‘rtﬁlgi“??e’cﬂep B 1@&%% ,reeealgerbe
used to communicate with the device outside the body,
for exanple, within a range of 100 nmto ten neters,
such as 3 mmto 3 centinetqﬁf, e.g. approximately 1
centinmeter. Once ingested, Towever, the | ow range of
the RFI D communi cati on nodul e does not facilitate
conmuni cation with random devices, i.e., those not
i ntended or authorized to conmunicate with the IEM In
this manner, privacy concerns regardi ng unauthorized

L Y 1 e .
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data processing, storage, transm ssion, and receipt.
The RF antenna 208 permanently or renovably attaches
WO 2009011666 ot herwi se in comuni cation with, theCTEE09/036231
206 via leads 210. In various enbodi nents, the antenna
210 is integrated, or otherw se associated with, the
antenna skirt 212 (also referred to above as a
virtual -di pole signal anplifier). In various
enbodi nents, the antenna skirt 212 can be flexible,
40. 1 nf'ﬂ‘}@%'ymel%’offcpilﬁ@y Shereltf @k &aRl\Rr is@hfight& as an electrical stimulation
unreliabl e, expandabl e or otherw se mani pul ated. In
devichi s manner, the folded antenna skirt 212 facilitates
ingestion/inplantation, yet expands in the body to
pronote communi cation transmttal and reception. The
41. antRpiehcaktdrhpesp:be | npl emented in various materials
or conbinations of materials, so long as the
f uritetacBRaRG legst g el 3 Bestsine ang ajsecandsiangbiirema degjcggpmprising:

e IV R U o L

combieicatige sitddnlcecoafigmted merlnﬁrthesﬂﬁt tipodlpgels packagi ng

302, such as a "blister” ck, Chip 206 of device
i nct el %ﬂﬁﬂ@t?fcﬁeem e efoatm R R W%gured to
ennF@M@&%%d%%nﬁhe RF antenna 208 via the | eads 210. The
antenna 208 can be integrated into or formed in any
nanner associated with the packagi ng 302. The chip 206

02, 52 R pt B OCi L € SRS bR th e oS etk friths Bty®lisnar.

chi ps can be attached to the blister pack and the
pill. Alternativel chip 206 may be part of an

43. nglaetm@hed @W@h@ﬁw}(ﬁﬂm thetroethyd dgbidesdetectinig|the sesgadhsignal.
as where chip 206 further includes a conductive
comuni cation nodul e. Communi cation associated with

44, t heTHelh&h&d ofpAgikn £ RvHeeeiReHel restRed itctudesitietbaitignBe fikst sighal and
the RFI D conponents onboard an ingesti bl econponent,

the sa¢0ad pgeali di ng an alternative to ingestion of the
entire RFID conmunication. Therefore, the RFID
of f - board conponents, i.e., conponents not physically

45. asshaiedtcdicboniprivinghe i ngesti bl e conponent, need not
consi.st of edible eri aI As |hLustr ted Qel.ow, an
RFI5 i AR Oh 2 "ﬁsﬁr&rg@a V4 tEED dzngl Sogt alevieq spmprising:
varying aﬂqgéé:s’ﬁﬁe%ﬁllﬁoﬁ&ﬁ duGabliviBe GR TRONERE $ir&lit &MmbEMe a
For exanple, Figure 5 shows  a s%henatlc of a first
pi |dondwrtive nomatulnmatlely sménhab@@flglsoqlrm ¢rmig sherfgfevigredt ancl
as a "sen he RF .ant enna 208ﬁRomere

an i nduc?tt?eélfﬁt %%‘Uﬁ?n QP HoCongEl Ve ke TRy BOVRY i

SOUbhfgdted td &hit Wt cofdiigxanpl e, the RFID wand 106
(shomn in Figure 2). The RF antenna 208 is

connunlcably associated with a first nodul ator 404,
46. € IHQH (%gft § 1ma453 ?eln i Srggt}qg& lu\ﬁleg g?ltl th Q‘? t signal.
whi ch can ored or exa % F
shown) or other nedla The p||| connunlcatlon system
400 further includes a conductive antenna, 408 powered
47. by The agtherhpk (‘é@lfln 4 vhengi thgapethed tn@}lyiegfq@ltpgg the second signal.
activated, for exanple, by digestive Iiquids. The
conductive antenna 408 is communi cably associated with
48. a skeanchoddfidlaitross, 4dizreimttieahethodlinchides eraitdngthalfirst signal and the
associ ated with the conductive antenna 408. The second
dtd™t-or 412 is communi cably associated with data
406, which can be associ ated, for exanple, in a nenory
(not shown) or other nmedia. In this manner, conmon
data, e.g. data 406 can be ansmtted via two
different |inks, depending ‘on the desired
functionality. For exanple, data can be nodul ated and
transmtted via the RF antenna 208 duri ng
manuf act uri ng, shi pping, pharmacy, and hone
operatlons The sanme (or dlfferent) data can be
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RFID unit 602 is conpact, and therefore easily

i ngestible/inplantable while still operable in an
waewept®mi e conmuni cati on range. | n various otPEF/US2009/036231

enbodi nents, the antenna 504 matches a refractive

i ndex of the body. In this manner, the RFID antenna

facilitates interbody, intrabody, and extrabody
19, €O ni.cations. .The second RFID nodule 604 is

- corft PHYa T RPLESci ation with a smal |l chip 606 having

a qahbafdend a¥ghal(RafechRW) cRBudtBR Bhnitiecatibh Pnd@R and a

The layer of metal is patterned with the antenna 504,
recegvey, Whefeinded yorpeendacieccommimicdimnanediini a30mpeasited aglevice
co ny&ﬁﬂ;turned, spiral -patterned design. The netal |ayer

"Wad"™§iits cut therein, such as single spiral slit cut.

Wren t hanGaghasie coripehdmomprisiepas idtedated bBRoaNE@ARIRIng a

504 serves as a conductor i ch provides the substrate

f orcopdyciypcagmupcation Aodaleatidl al so the current

col | ect i [ cal.. fromit. In

this naﬁ%%%££?ﬁéggg@%%%geégﬁ&%g@gﬁggﬂgﬁor%ed when wet,

thus permtting the RFID nodule to function in a dry

environnen manuf act uri ng, pharmacy, etc.) but not in
50.1] thedn%mA ?fg%%h‘%?’ veegein %eﬁg?ed@rt%cwa‘gnenm%en from a system
selePle8 @M&e%(?]}eba&%ph sﬂ@bfnéjbisrﬁg)ﬂdf&gma@ ?S %E','Hi\ﬂgf}aéﬁa%aﬂ\ﬂg{eﬁlent

the lifec armg I nformatics systemwhile 1t I's
systeine abbisalthlcaremanagemerstdystldingent s, t he antenna 504 is
configured according to any pattern and/or | ocation
respective to the lifecycle pharma informatics system
51. PatTiRrm&hbd6t Mg 50, WheAAR MR BeeivRiid AbSmp &Yl 8 ®8nufacturing
curves, nmulti-turned, straight, curved, single |ayer,
systelith t i - | ayer, and ot her designs and conbi nati ons of
designs. Figure 9 shows an ingestible event marker
identifier that includes an RFI D conmuni cati on nodul e,
52. acCkhiedhétBod 6f @fineHadierd@mthe thinufadgutig stehEMa high-throughput
identifier 900 includes integrated circuit conponent
manyfaFtEHE YREP: 920. Integrated circuit conmponent 910
i ncl udes both a conductive comuni cati on nodul e and an
RFI D communi cati on nodule. ldentifier 910 al so
53. 1 ncThedesth&FbT1ant £ weheB30 thel skdal darnsmiterlSrdnéte device to the
i, ncl ude both conductive comuni cati on nodul es and
receh¥hconduct i ve conmuni cati on nodul es, such as RFID
conmuni cati ons nodul es, find use in a variety of
di fferent applications which nmay span the product
54.1 i fidrimehot oladlaiinle sthicbdie thevsegital iveraoemitteAldidn thegsceaved to the
4 functionalities provided by such identifiers include,
V6t are not linited to: reading of IEMidentifier
informati on and storing pedigree information at of one
or nore of the I EM manufacturing stage, supply chain
55. st alde, myshed pedsinethageminthegeeriecr inndorppericahe! agwply chain
Inm%%gglﬁsgagg!ete pedigrees for a given |EM from
nufacture to use and/or disposal may readily be
obt ai ned. Audit capability may be provi ded at every
point in the supply chain. Autonated sorting gates. and
6. cr yBﬁd@?tb%?fccl%lng%itW&n thgyige! sripmepitsdifeony Hejdeyice to the
recdgduct authenticity, as desired. |EM devices
I ncl udi ng bot h conductive comunication and
non- conducti ve comuni cati on nodul es may be fabricated
usi ng any conveni ent manufacturing protocol. In sone
i nstances, the manufacturing protocol that is enployed
i s a high-throughput manufacturing protocol. Such
hi gh-t hr oughput manuf acturing protocols include, but
are not limted to, those qiﬁcribed in United States
Provi sional Application Serial No. 61/142,849, the
di scl osure of which is herein incorporated by
ref erence. One hi gh-throughput nmanufacturing protoco
in which the 1EMincludes an identifier having both
conductive and RFI D comuni cation nodul es and a tabl et
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can al so be used in the practice or testing of the

present invention, representative illustrative nethods
w@eaotretees i al s are now descri bed. Al publi cat PGRES202036231

patents cited in this specification are herein

i ncorporated by reference as if each individua

publication or patent were specifically and

and B o L E e B o GBS e et o the

(wvﬁgd descri be the nethods and/or materials in
connection with which the publications are cited. The
citation of any publication is for its disclosure

58. pr I'ﬁlre rﬁe h&i‘ of c1a1 ﬂg aeteeln %(jregeq oel'rllls a Qgrit (?neen n as'h aﬂﬁ care
an ‘adm ssi on at” the present i nvention IS 'ho

Inmﬁg&h&h%gg&ﬁ antedate such publication by virtue of
prior invention. Further, the dates of publication
provi ded nmay be dlfferent fromthe actual publication
dat ' ' :

5. o P R B SR R o TR MR- W e

receiVeal s, the singular fornms "a", "an", and "the"
include plural referents unless the context clearly
dictates otherwise. It is further noted that the

60. C! al*HEEmé'Eﬁé(d bE185AS é %e}&n %%h%fﬁ?lSQf%sﬁmeﬂqw tHel EEBYY; to the

such, this statément is in to serve as

(kvmntecedent basis for use of such exclusive term nol ogy
as "solely,"” "only" and the like in connection with
the recitation of claimelenents, or use of a

61. " NegafetntR cohipiisindt i on. Certain ranges have been
presented herein wi th nunerical values being preceded
by adhenistering ﬁaa)sjdmect atihewft et?rnprlsalngjut i s used her ein
to pr OVi deln l elshgle CO OH&? com rqun a n% rated ClI'ClJ.ll.e onl I‘lStln a
it precea‘ & wel Pod Ranber “t Hars' s féar fo lor e

ap oadudiat Ean{uhﬁ:aﬁbllﬂbﬁﬂultef&ahflgthed toed it fHeeftieORgnal ;| add

determ ni ng whether a nunber is near to or

appr oxi rfhi%@ry2 RerdpRRel feren Pe-FRiNetbY GRHBET CatioRenqtiblg

or nunber may be a nunber
(%ﬁﬂéln ﬂﬁ%h@gﬁ#%§§ﬁ155%%ich it is presented,

prOV|des the substantial equival ent of the

62. t h rBetﬁchgti quz%?ql,] f%@%ﬁ;@? %G%Aﬁ?(ﬁﬂg%{hﬁgcq[ﬁg és%g ?erc]:tewlng the first
sigridl &Gl @844, each of the individual enbodi nents
described and illustrated herein has discrete
conponents and features whi ch may be readlly separated

th the feat of theoth
o ahe BBk WhetaiS e TR i AP E0EeBp i historcal
1nfo@ﬂhat$cﬁi for theGhgdskiBleRbBTOAEH MoRNEHe QoeivAAYirk@Eddaed net hod
can be carried out in the order of events recited or
in any other order which is logically possible.
Alt Qu r egoi en cri I N
S o r;‘lgl c%}hcg(r gfbclc%m @10 v*rh%reinil ﬁlgtlb%esﬂgﬁ%én %%gené %Igﬁslté({efs %ﬁ %ctlve
phaﬁﬂﬁﬁ@@@ﬁagﬁu0|arlty of understanding, it is readily
apparent to those of ordinary skill in the art in
light of the teachings of this invention that certain
5 ch out
e S R S S
phymbhgnnﬂyémmpmﬁknghydethe precedlng nmerely illustrates
the principles of the invention. It will be
appreci ated that those skilled in the art will be able
to devise various arrangenents which, although not
explicitly described or shown herein, enbody the
principles of the |nvent|oa3and are included within
its spirit and scope. Furthernore, all exanples and
condi ti onal |anguage recited herein are principally
intended to aid the reader in understanding the
principles of the invention and the concepts
contrlbuted by the |nventors to furtherlng t he art,
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the receiver and at | east one of the conductive
comruni cati on nodul e and t he nonconducti ve

W@ oveimiesat i on nodul e. 22. The system of cl ai "PQI/PS2009/036231
wherein the receiver is configured to receive at | east
one of the first signal and the second signal. 23. The
systen1of claim 22, wherein the receiver is configured

ecei ve t e Si 24. Th stem of  cl

6. 53 THRRRrisH S T Goar s Dnibw by R pOPlatr ey Configured

as altRAEercagde. The system of claim 23, wherein the
receiver is configured transmt information to the
non- conducti ve comuni cation nodul e. 26. The system of
claim 23, wherein the receiver is a conponent chosen
froma systemselected fromthe group consisting of
manuf acturi ng systens, supply chai n managenent syst ens
and health care nanagenent systens. 27. The system of
claim 26, wherein the receiver is a conponent of a
manuf acturing system 28. The system of claim 27,
wherein the receiver is associated with a sorter. 29.
The system of claim 27, wherein the receiver is
associ ated with an encoder. 30. The system of claim
26, wherein the receiver is a conponent of supply
chai n managenent system 31. The system of clai m 30,
wherein the receiver is associated with a tracker. 32.
The system of claim 26, wherein the receiver is a
conmponent of a health care nmanagenent system 33. The
system of claim 32, wherein the receiver is associated
with a scanner. 34. The system of claim 32, wherein
the receiver is associated with an encoder. 35. The
system of claim 22, wherein the receiver is configured
to the first signal. 36. The system of claim 35,
wherein the first signal conprises non-physiol ogic
data. 37. The system of claim 36, wherein the receiver
is configured to be renovably attached to a |iving
bei ng. 38. The system of claim 37, wherein the
recei ver conprises an adhesive conponent. 39. The
system of claim 35, wherein the receiver is an
I mpl ant abl e recei ver.40. The system of cl ai m 35,
wherein the receiver is configured as an electrica
stinul ati on device. 41. A nmethod, conprising:
detecting at |east one of a first signal and a second
signal froma device conprising: an ingestible
conponent conprising an integrated circuit conprising
a conductive comuni cati on nodul e configured to enmt
the first signal; and at |east a portion of second
non- conducti ve comuni cati on nodul e configured to emt
the second signal. 42. The nethod of claim4l, wherein
the nethod includes detecting the first signal. 43.
The nmet hod of claim41, wherein the nethod includes
detecting the second signal. 44. The method of claim
41, wherein the nethod includes detecting the first
signal and the second signal. 45. A nethod conpri sing:
emtting at |east one of a first signal or a second
signal froma device conprising: an ingestible
conponent conprising an integrated circuit conprising
a conductive comuni cati on nodul e configured to enmt
the first signal; and at |east a portion of second
non- conducti ve comuni cati on nodul e configured to emt
the second signal. 46. The nethod of claim45, wherein
the nethod includes emtting the first signal. 47. The
met hod of cl ai m 45, mherequfhe met hod i ncl udes
emtting the second signal. The net hod of claim
45, wherein the nethod |ncludes emtting the first
signal and the second signal.49. A nmethod, conprising:
transmtting a signal between a non-conductive
connunlcatlon nodule and a recelver mhereln t he
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