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WD 2005/ 026372 PCT/ CA2004/ 001677
PCLYETHYLENEGLYCOL- MODI FI ED LI PI D COMPOUNDS AND USES
WA HERBIR7TCROSS- REFERENCES TO RELATED APPLI CATI BINBCA2004/001677

[0001 Thi s pat ent a Ilcatlon clainms the benefit of
YEHEVE N EGILS6 0 MO EDLIPID GOMPOUNDS

Septerrber 15, 2003 and is related to U S. Patent

Application No. 10/ SNDIUSESIMEREOs t he benefit

of U.S. Provisional Patent Application Nos.
60/ 488, 144, filed on July 16, 2003, 60/503, 279, filed
on Septenber 15, 2003 and 60/ 529, 406, filed on

Croenber dhpfNmmhckeseiagReb S 71e

|ncorporate ereln y for
all 10 purposes. BACKGROUND OF THE | NVENTI ON [ 0002] An

[000&] f Gtisi patend apblizafien geines tHe benedit wf &Y Patdni Appl@&htibﬁ B, 60/503,239,

|| f ul
o e AL S L Syl o i

c1am$syt§& BBofit BPU §ll’fr(§\€i§1oﬁeflqié{’ceﬁt fidaBby NOE. édr/] 4 ﬁ{bﬁ on July 16
such ential for reversion to t d type ’
200338048, 27%\§11¢<Em:E@tilﬁb¢reL§pb®(Be ambﬁ@/éi?;é% /ﬁ'ﬂedaorf Bsedniber 11, 2003,

the RGBS p BT S o RO Rer Sl ?4% Hidhciegpirety for all

purpddeer apy 8:37-44 (1997); Peeters et al., Human Gene
Therapy 7:1693-1699 (1996); Yei, et al., Gene Therapy
1:192- 200 (1994%; Hope, et al., Mol ecul ar Menbrane
Bi ol ogy 15:1-14 @43@53@1”@@g&ﬁﬂﬂE@NNEbHHO©hic | i posome

conpl exes are currently the nost commonly enpl oyed

F Lfi
O O RN T
chmc@limscﬁﬂ i Viirddi \@t:@cslme kcdatyveby ﬁﬁareﬁﬂg’eéle (dbE@éi)/)systdﬁb%\dﬁéuffer from a
es are e, poor.l fined systens that are
variefy g 5’8%38?*1 %i/ BRieE tlalaféfpﬁe’vefétopéﬂ B3 bae s prel g immune
respoRied Sdlﬁ@fn@b A alrelC nShial g&fe h%e&"s%ﬁtéﬁé Aty re@éY]ﬂé increasing

Bi ot echni ques 19:816-82 uan
attentipn (Wergsllov'ad hHomen Wers T6@@p;62£7(4¥19(9 997), Festprs ot @h, Hetan Gene

Iher@ty 4 6%6‘ ar macégt chg ale%gs?@%A&é%?ﬁﬁz&bﬁ%;%)m&g?gal
Molekﬂ@ﬁ)&lenﬂemzowgy k5hast @bogyy. Pﬁ%1@bﬂ%ﬁ10%1}ﬁ)§6h1@ @omplexes

encapsul ated in smal | &70 nm_dianmeter) "stabilized
are cyrepdlyithe moph corpBenly smplpyed pnvinal gene debieryivshicks (Eelgner Scientific
Ameﬁéa%@ﬂ% 1@%\% (?997‘3%1@&&#2%1%@%% %LE e?zn?onbz‘g l%é%c}ﬂ 20,%.608-708

vesicle
(1991)1 oBey}ver, éﬁmqﬂexeSlatdlargeymoﬁhzl define® @ﬁs&nﬁh thhieare not suited for systemic

ooplip AR gt Pt s E i e Bt & 4@%,“3;23' Hotechnigues
19:819L g3 dHiy
el 0199?,7 égpgp%n%%@te%op%? ?et i ne gl)ycég%)leton etal,

2005/ 026 [ CA2004/ 001677 0
Naturept@eclywdesynd:645R6 2 (A 99D; BpSemlyetala il matdutivalfesédrely

tended C|rculat|on lifetimes follow ng
14Jp§ﬁ?$ﬁb %ﬁ s (i. i njection, accunul ate

[0003@ r eRﬁfeﬁﬂ\klbﬂd Ha¥ smwﬂjt}ﬁi BlasmidUdRA cahbhe %n@dﬁ@ulﬁfédtlﬁ] §mall (~7O nm
anced vascul ar perneability in such regions, and
dlam%tgra “ﬁvé@ﬂlé@(hplasmld-hpld particles” (SPLP) that consist of a single plasmid

encapsulated within a bilayer lipid vesicle (Wheeler, et al., Gene Therapy 6:271-281 (1999)).

These SPLPs typically contain the “fusogenic” lipid dioleoylphosphatidyl-ethanolamine

(DOPE), low levels of cationic lipid, and are stabilized in aqueous media by the presence of a
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transgene expression at these tunor sites. The levels
of transgene expression observed at the 5 tunor site
wo edosopd3ny i .v. injection of SPLP containi ng tPET/CA2004/001677
poly(atltylémy glseol N@E@rcoghine SPIEP Baieayitemic éfphbzi'tﬁ)d & \tdySexhibit extended
that can be_achi eved enpl oyi ng plasm d DNA-cati onic
cuct}lptbcg)s mom%mtr@yq:qggﬁf éé()elg_bec@qan RaReerlpeRrefaentially at distal

tumrFEQY & o t Y Elsin&d \%é@felﬁ;?eh@ % DR i &%1%#105? %.nfl %5n mediate

opt1 na erapeutic catl
trans(gﬂ@exmesglon avttresk tuneir sabs , Tht. le\EéﬂSJ@f tfeﬁfsgenekxﬂfﬁ@mé@ dbserved at the
(%2008%1 00041a T caI ly, .both I félﬁosorres and SPLPs
tum IP’EG i mmc R,Iaq P%@nmg;}eﬁ it prpse my gqu,aa%supenor

to th@]‘cié‘vefértﬁﬁ%ﬁ Be B¥hiGRL e\ﬁ?ﬁlbixg% P%?Igﬂf lgfalgsh czgfsbln?cr lipbe6e 960HRxes

di acyl gl ycer ophos
(lipog exes)anr ogkqohioNAh ftill ymprtolwah lﬂvalmoti eXI(r-Riﬁ)may\bd: i'eqﬁ’Eéd for optimal

e BB R el HE At SRR L P 96 245

(2000y). ester |inkages. Unfortunatel y, these acyl groups
are susceptible to cleavage under 15 acidic or basic
[0004b n diypiceHy.. botthlipesemes e P hRsieaninyrise P EST-bpidotesivatives h Tasically,

0 h I|p| a erophgsphate, do
PEGag@dggr%nﬁ)?érPaass C(?egt%éfgz%‘ ﬂ'ﬁé’ galrl%g%ggrogﬁpggt ure of
diacylgbyceiophssphslisid, sudk a%bﬁaro@ﬁﬂ@éﬂlﬁﬂdﬁ@ih}inolﬁﬁﬁfé (DSPE), with PEG.
di ssoci ation can weaken the integrity of the Ilposorre

Thesgphanholipids yeyaliycontaprigonigtty acdichrins bended tp thexlagad 8f position of
el BP0l Mol T s BOSAIEI), B wer
acidiclon basit ooridithed. Phe sseltihg hisdrelyoik prdctsi pehasangdogsSHl P

roduct.. In ddltlon t he | oss of these ydroly
1YS°ﬁr°aglar§{Péd &gloyrrophoselst ?,ﬁgaﬁhmﬁﬁsaeate P ik Bsver sructure of
the liﬁoﬁé}ﬁé’ BEthe’SPEBL RId19@l6dy Ishen @ﬁg&idﬁoﬁ cRh %Eﬁ%]nstﬁe integrity of the
resulting fromthe presence of the PEG phosphol 1 pi Ogn
hpos[oam]SPLPmtmcmre ﬂwaldmgyto isignifmaot ealrage ioh th:eﬁno@éve hgguorendrug from
stens

the ios0rhP BP SR o0 eotfpatbeiai? i SFabintE iring ¥Btaey ingthes shiufened

shel@liR Jf@ssSligodeme Pk SPLP[p Fsaubl Cih%'d&i%bﬁ,, the ?o'i,s bhﬁfe@@l’{ydrolyms products,
i ncreasing the circulation | ongevi the | i posones

suchays PEGEysepipsphdlipic fwse e liposaraner lémga@sséhasquﬁg cilratwise
resul%'hg &1% ?ese{%%%YP]gE BHE]% 'l\ig | ON [0006] The

sen ventil on provi

[OOOS]JI Mlh)ﬁtabﬂﬁg isyieplortateih kiyd devylopmpht ofllipotaohiAr SPLP drug delivery
a have |ncr ased E@abl|lty over conno

sys‘cq}i%seJd"Iki':rggtigglieP 16,1% estrallg o deyel PG lipHisfhatpedepssusceptible to¥1ydroly51s
n I ]
sl .5 ol 0,0 S P W
invehﬁicpnsidmsesahlswadbt}asnmdsl eic acid-lipid particles
(e.g., SNALPs and SPLPs) by increasing the circul ation

2008/ 026372 P! SUBARBIAE THERTRRNTIONG p. 1

fact, it has surprisingly been found that the PEG DAA

[0006P nrﬂhe @fdﬁ&ntﬁﬁvénlﬂan pﬁfv@@a@ %bvél@é%thg@éhe@ly@ol%ﬁl&yﬁk@ﬁ'o@l
t han ot her comonl used PEG i erivatives

As
(PEG-axAd\} congrgatagdhat hamméee%f‘é Sé%balﬁy lover,commenlpeed EG-lipid

t
con 0B85 58 R FDS PRI RS L0 NUIRIB B oo
presé@liieatich elhmoce thd pespettealbdtipowuesta well as nucleic acid-lipid particles

(e.g., SNALPs and SPLPs) by increasing the circulation longevity or lifetime of the liposome,
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5 hydrolysis of the fatty acyl chains of the |iposone
bi | ayer or the SPLP when other PEG lipid conjugates
wae@sossd [ 0007] The present invention provi deGT/0ax®h/001677

SNAPPGo ¥ R.0hi fagiitdas ﬁlirpﬁﬁﬁgﬂylbaeﬂ fdua it tHd REG DA A @vhjagates of the

structure: R2 L PEG O (l). 10 In Formula_ |, above
presenginvgporgre mare siahlsdhametberqopmaen veed PRt %eraqakyﬁs As aresult
of thglli iasgl?%tgtflﬁgf E};R/z:?e]%@ég &y}éo% gﬁ [@Eﬂl Splgleg ﬂﬂox‘?fn% se the
c1rcul12&10g longeaitpon hﬁmmrofcthmh@snma @r SPhRend absb ed&cluee ﬂeahage due to

ter a|n|n l.i nk i et Suita kyl groups

hydrpl'z{ gé'l llgheﬂgﬁ oﬁe t?lﬁ][m n{eén aiyglrlﬂr)}ﬁ ggﬁl& Q%fl,en %ther BEG—lipid
conJﬁ@é{ésSd}é/{lseﬁC 14), palmtyl (C 16), stearyl (C 18) and

icosyl (C20). In a preferred enbodinent; R and R2 are
[0007he Toapeesent imventivm gyovides nbwtl PEG-DidsA yd)nmgawm&)ormula I having the
foll bot hsé%%h%ri,tyl (C16) or both stearyl (C18). Ina
OLONM ®enbodi nent, the al kyl groups are saturat ed.

[0008] In Formula I, above! "PEG' is a polyethyl ene

gl ycol having an average | ecul ar wei ght rangi ng of

about 550 daltons to about! 10,000 dal tons, nore

preferably of about 750 ons to about 5,000

daltons, nore preferably of about 1,000 daltons to

about 5,000 daltons, 20 nore preferably of about 1,500

dal tons to about 3, 00(R? and, _ever-PEy e

preferably, of about 2, , or aboufp) 750

dal tons. The PEG can be optionally substituted with
In Foampeld I, abatek d&yanda& |ar@mdgpey1ﬂentlyrseécmdemérar@dkyl groups having from

[OX [QuUpP.i s ubs ut ed.
abouf T RARE R kS bSRE P 1Y B ML Al Do L ety (e
a noestecddnyaitiag 111hlaeﬂ m@b@ d2a e@ﬁy chaihinglBfter nBiety)e Sluitﬁblg alkyl groups
via a |linker noie C|y1|8) i nker npi ety suitable

includg, it pregrot H@l@é@,ﬂ@lral (G1g), anyrishyl 261 hle Pelsnityl (%@)ufa@qml (C18) and
1] e a

icosy (80, 18T pEeiEREd GRS R, AT KChrTRe SIS 2Rty arp both myrisyl

(C148 obbath pehhityl (G&6) drivlodr stearyleiCi 8). SInan prefered embodiment, the alkyl
cont ai ning |inker noiety. As used her ein, the term

SroOUPSYR S%@Pé‘?% containing |inker noiety” refers to a

[0008] N h&?Foﬂﬁﬁﬂ@ i, BébB‘J}@t‘PE@C* ‘?ssa ?@ge’cﬁﬁ@ﬁ@g@c@l Ha9ln! %%%/bl%ﬁe molecular
ester bond (- . | e non-éster contain

weight nakging orﬁabcatt |5é@ dalmﬂs del eboub uD,080 daltats, miord prefdrbdy of about 750

dattof TSt Sofh Mfidss ATIR B deanSBY PORY catfon St Aokt 5,300 daitons,

more( pri¥deadb) 6F dbout!1,500 dalbdrstOrdddt 3,000 idakbA3MHnd Cevien $oze preferably, of
ether (-0-), succinyl (-(0O CCH2CH2C(O) -),

aboug 2,089 daliangyer bonHEOGatPreHRie RE Ficrr be g]ptmally substituted with alkyl,

alkmfyé ‘?@ﬁ Q)g vk rﬁji érefé?ised e}@@d ldnﬁ‘éht Ctﬂ??én%%a'l R éro%{a eér{%?ﬂ is S substituted

er contal nit ng a car

with m&hwmdnethyl @oul PEG ﬂiﬁﬁbe conjgdayed. ditedtlp tcpﬁhefl@[d (ﬁdnay be linked
ment, a carbamate linker is used to cou

to th%@é@l% & ik mq’lﬁﬁ.‘/d Anydode] mpietivitiebledpbeniphas ?}se PEé%to a lipid can
be us%atu?crlucﬁﬂg e? 5'tér RESRinTRY 1y hdidtRE dnd Qsté\r%ﬁ ?fklhg finker
’he 1 pi d. g 't nke

Sui t abl®e est er contai ni'n
moieties. elini agsreferred l@dﬂapdlmegt, thelnleo nmiay (s- OR{rPsBr)containing linker moiety.

As used herein, the term “non-ester containing linker moiety” refers to a linker moiety that

does not contain a carboxylic ester bond (-OC(O)-). Suitable non-ester containing linker

moieties include, but are not limited to, amido (-C(O)NH-), amino (-NR-), carbonyl (-C(0)-),
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succi noyl, phosphate esters (-O-(OPOHO), sulfonate
esters, and conbinations thereof. [0010] In Formula
WO 2008020322 "L" is a non-ester containing |inkePCTOA2L0Y/001677
carb@fiate {-NISC D) LN i & (HNH@(G)Q\IHL)HK@ﬁlpHﬂbQIS‘S )] éthé@ (-0-), succinyl
referred enbod -ester _containing

('(OfQ‘HH&Hﬁ{pét)gﬁucgaﬁl@@M QNH%Q)@&GHZGW -hiethgr dlfﬂlll@rl@e etc. as
well a8 CbiHfRnti M naE6r (Elﬁ%h Jks AT fEA cén?aml%@ b%[HDeggar#)AIﬁé{tg Lmker moiety and
noi ety, an am no I nkernol ety, a

an amidodinker moizgy)b dnapeefbiretk@nbotiineiity a cabhmnete linkéllﬁe lused to couple the
noi et et her linker noiety, a disulphide |inker
PEGrf’Blﬂé?léplda succi nam dyl linker noiety and comnbi nations

[0009]€ 1 Bfher é ﬁlefjtfs e &br %Hiﬁgﬁ%&@ﬂg«er H&?etg grysls% Logcgouple the PEG to

contalnlng Toiety Is a anmat e
the lipid. e$yitable @te,r cantPhR@gdibéAmotmics getuey, e.¢.ncabatdef-OC(0)0-),

sucefigiL ORI (PR RO HoRUEpaiErestets, i somesifatignn hereof
[0019PNjIN ¥8inSila I dBode, “BP &f @ﬁé&gst@rrﬂéﬁﬁﬁﬂlﬁé‘hnketr lﬁﬁn&? B & bK&r containing

containing i nker noiety is a succi nam dyi i nker
hnkermilcecty I p preferred emﬁ@dgn@AAL mpmgeat@)con[a@ﬂug]mkan moiety. Suitable

non— sncgr S%’E’% gﬁ%lferg gldgr %pet nc;t 1m1 d ton R ogo Pﬁer moiety, an amino
linke? @xhc){etfylw teBaG viakdrnabiatyky takynsate Qﬂlker(lﬁ&gtyDéﬁ}ea 11nker moiety, an

conjugate of Fornmula |I. The |i posone cha” al so
eth%lérﬁﬁr r@@y,@ dsiplyde hnlfqr mqaetan@swcwgml@é inketingoipiypsingd combinations

therdo? ﬁp{'ﬁ‘ A Ehthod t, thé ﬁ(?ﬁc‘ Q#Er Jo?ﬁaﬁ hﬁl?é}'%dlgtgsls & carbamate
stero fe.g., chol est’erol’). e [ posoie can errp%y
linkewmoietsl(t € NBEGVEIDAA tcbﬁ;ugate)) §n maomanrpéfarﬂeh @mbodiffisnt, ke non-ester

one qr . nore, bioactive agen a__therapeutic
contﬁ%ﬂ%@%@ow@@é@n@@ﬁ%@@r mme%m ’a?o?%G -Dét popgugate). Ina
pref@EaNnHddRféd de nbbLEstEr &)1’1&9]518% '.l1Hkér%%1 it Q succanarmdyl linker moiety

anti neopl astic agents, antibfotics, nono tors,
(e @ﬂEGﬂ#EAAmmmuywwagents and agents acting on the

00156058 BRSSO St b B aat
polyé’th?!eﬁéé]?co@-ﬂihll@ﬂ@h@k&py@@@@ DA AP udate MUYrARa BSPRAposome

gresent i nvention provides a fmethod of dellverlng
typw&llrzi alsa cpmpesesgationic dipyl and 4 nont¢psionistligd sIncsomraspqutsg the

iposB R A e S e Vet o Lo RS Ep SRR AP ey

alteragimely, it 1poeans Uduﬂﬁletﬁeﬂ donigiBe ohé pOSOREL 0&FIVE bgedty (e.d. o
anot her _aspect, present. i nvention provides a

therapgihoRrogHot g8 Ao ?4156@11) bPWirble Weackiye agentyinglude: hué ate not limited

o, B B R G5BT R B 2 B h ARl Bkt and agents

actingemph¢ s¢mig! serPRG-Paémc Ginilgdy,esuadbl&bioativ dgentafsdwlenbut are not

. p bloatlvea encapsul ated in the |iposone.

hmltfgfeﬁé’fptf S’am8 ‘igﬂéﬁltc ‘?’Ee present invention

[0012] OYh Qﬁ‘cﬁh& agphket ﬂieqar@emoinbér@ﬂoﬁ pP@Vl&éSCdI Iﬁethbép 8t déwehﬁg § bioactive
acid-lipid particle conprising: nucleic acid

agengtpa @ﬁﬂ, thel m?;th@ids mpsisingaoni@niing 1Ih|e oeld withradipoSorae P@@pﬁxmg a

PR APl ot BRI T hore R PO BRa et s uBpiiffie e
hpos()ﬁ;eg Simil&dy, Qﬁ&lﬁftﬁ’ér)aspe{c@ QHgrebdnt iBlen@ROpaeIdess RREHod Jf rdl@hvermg a

present invention provides a nethod of |ntrodu0|n%
bioagfiye|agert to gpatentthe methad) qomprising pdavivigteringisy the pafient a liposome
contacting the cell with a nucleic acid-lipid particle
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conprising a cationic lipid, a non-cationic lipid, a
PEG DAA conjugate of Fornula I, and a 10 nucl eic acid.
wQ 0®35263Ct her features, objects and advant agesPCf/CAR®4/001677
compfMEHE PEG-DAA tdnfuddtedfarorRd S RaeicBiRk bioativd ade8CR Reapsulated in
apparent fromthe detail ed deScription, exanples,
the liflog¢me and figures that foll ow. BRI EF DESCRI PTI ON OF

E 6] Figure I. illustrates the.. ... .
10013 e B sl sy skttt Bt dFigoimid pascte e
nucléie atiddipid particle-Bmpribng? aIrule/dcidE ) BXMO ﬁgmy h hon-cationic lipid; and
car barnate PEQooo nethyl ether (i.e., G C- DVA

P ,
a PE(-PAAgconingpts efKoresalady dbypme aspedls, theapelsis agisk-ligit p)ettwlaer further

I : - d N-(2,3 -dinyristyl oxypropyl)
com %%gﬁﬁ%er%‘ﬁg‘éép%g%‘%pm hyl ether (i.e., PEG S-DWA).
[001@?0;&? Vetfangtheeasdedt] the ptasattésvaaiba psdvides agnéthed oftialbduding a nucleic

.0 i pospnmes _caonpri sing PEG DAA conj ugates,  PEG DAG .
acid iy jalfﬁli’ttg‘% method CORPEFNG copaping he el wafg& noelsiquspislipid particle
. _ [ S i

o R et Oh R A PR O P A SR e Prprmla ] and o
nucl¢ivaciddni ni strati on of SPLP conprisi ng PEG DAA

nj, ygat.e PEG DAG conj ugat es, . and  PEG cerani.de )
1001567 IcHR e, el o GBS QLY o8 Sl B PSHERRH figbodiments
will béboMie\Bpdrér FohPhb d8Ri1QYd kI 0f SRR ik NaiE GhdPAfures that follow.
conj ugat es, PEG DAG conj ugat es, PEG ceram de

conj ugates, and PEG DSPE conj ugates. 25 [00201 Figure
5 il ustrat es BRAER DHMSRIBGION O EHESR @Xpr essi on

in tunmors 48 hours after intravenous adm ni stration

o], S M08 SRR 5 2 Ay
derivatives, ee.aNe(2gedienyeinpilespiayl) cardamass PEGiRgnetapl @i (i.c.,
recltng M R LR A LIRS vy
and N_S(thkﬁﬁéﬁi%tiyllo%g%{@gﬁg%é&%ﬁﬁ&@ PE_@I&O%%&?’?&HQJ(@Z. PEGIOFALA).

7
Fi gure s data show ng lucrferase gene
[0012k p Fegwé 2 mllvistrates datn shes@ing dhe Satafityerf lippstmaswenguising PEG-DAA

coni s bR GRA G i s R e B R o P HG TR gpniuates
[0018] | Piduiet Efustaled dsh QMbwiB g Tukifekase gbﬁ@ékg%%&g& %mui%yors%%;i%wing A%

conpr.i siggp PEG DAA 5 coggu ates and ]
admigéstiatiomeeSP LY ounerjsing BEED AA] doninerieatRRG-DAG icorjugates and

C r.Aafl:i silencing of luciferase expression in
PEG%%%%%B%%?& bearing male A/J mce treated wth
[0019PL Pigueoniitisthteg data BhssvinAM o0 jtragat@iondyBRIPEodhptsiiy PEG-DAA
conjgl asérri d encaodi ng | uciferase under . the control of the

preftat enipsaisnAlliss cergmis CiRgates mnd HKRDSPE conjugates.
ni . i g i "
[002[98 Og%%@éﬁ? ggir%gat‘%gﬂi{t? Isfli}ﬁsvggg?ﬁe%felrdﬁe %%etﬁ/egéx?ge?%ﬁh BNAmor9 48 hours after
intradenvos sdmaistratjos bf 8PP ngmpfisihg BEGeD Adeconjupates ahd REGADAG
.Neur o-2a tunor bearing nale A/J nmice treated with
Conjgggel-‘g’s conprising a PEG DAA conj ugate

[0021] Figure 6 illustrates data showing luciferase gene expression in liver, lung, spleen,

heart, and tumor following intravenous administration of SPLP comprising PEG-DAA
conjugates and PEG-DAG conjugates.
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and containing a plasmd encoding |uciferase under the
control of the CW pronoter and SNALPs conprising a
WORBsDXA7z0Nnj ugat e and contai ning anti -1 uci f er BEECA2004/001677

[0022] Ri¥kgurf 0GR} rates gataashdwing|lhefdrasetoese exprygsion ifl @kraors 48 hours after
[ of luciferase eXBreSS|on in

denonstr at.i ng, sil g
inte GO0 GG BHAR SBBCT RGP HR FOmRRnar B-Pdnt N s nd
PEGs;BAEsC(ﬁﬁuEg[é&si ng a PEG DAA conjugate and containing a
pl asm d” encodi ng | uci ferase under the control of the
[0028)V FirguwerB tiléustrated datsNAWPEIgam mpw itsihsfgctiontEGEIA comprising PEG-DAA
conju ont.ai ni ng anti-luciferase si RNA. [0027]
Conyﬁ?l’aé{f %ﬁ%%@ﬁ%éf:?ra}l@ ®§n vivo data denpnstrating
0024] | 0Gire 9 iQistrates isf HYLAERa G f St
[ b]earl ng m; eS ﬁ/ }m ce t? ga@gﬁﬁﬁh %Sﬂéhms cgﬁ%fﬁ?%slte%messwn =

Neurpe3- tpmar b@m}rxggmlé A/Pmicrictatedrvighi BRIk @myprkény alPEG-DAA conjugate

e T N A—

SNA(BP@ tcam@hﬁlgg aPEG-DUCA tetjasde shd0dtaihil 48di-1Vdi S4se sﬂ{'}\IA
strates in vivo data denonstrating silencing

[00215h c IFF@F ab@ilbieprtes i drp data dewenstrating SILﬂmmgkﬁéélmlﬁgaszmessmn in
Neurol2h ﬂn%?béa[rﬁ%éﬁc on }BIC§F1}EP§€(1%?[HJ§1L Zfl'snc%u? pﬁg aDﬁ:AG DAA conjugate

conj ugat e ainin asmi d ‘enco
and éomtzifiiap apeastid emcodiig lﬁﬂfﬁrﬁselundér th& otV off EIWIDMM préfidter and

SNALPs, co a .PEG DAA conj.ugate and
SNATL B3 SPRTIRgE SMHA-DA Foh ieiee gndmwanj[ue% 291]1 gt SIRNA.
[0026] | Bl Fﬁlug’é&t@s ﬁze\rf@(pﬁétﬁ %ﬂngﬁstféﬂ i enlg ﬁﬁ%@ﬁ se expression in

conpri si ng conj ugat es
Neurpr@unmonsearinlgumle Aﬂhsllcdat@ted@vmrﬁﬁld%st dongprising a PEG-DAA conjugate

S RO D W
SNAAPY chin ﬁs1§ﬁ a -EA&@orﬁfolélG ariEniShE ﬁﬁﬁ ‘?&bﬂ%fas& BRNECLP

or SNALP. [0031] Figure illustrates
[002e nbiesne B4 1 hlgtr@th%mm:wiﬁt@d@mlatremmlesamg Offblquﬁerase wgpressmn in

NeuS S GBS e ML kbl «PEC-DA cu

and dBGTBIKGAL @ PRI e dingQ0G Retask v@lérahd doritto] ¥S theat My éltn@ter and
Aggnonstratl ng_the biodistribution of SPLP and S
SNAL R FPBTiHEE P @CCDM wmvgaﬁ@wg@lmamtlﬁpaﬂemsgswﬁe

e L

NeurbPe thinoobkacing amada A&l mice Sehted avith SNAsRompeieingra BEGIAA conjugate

J to 24
and GRB R PSTIAIHAOE 4t G UBfe e cambopoEii G momoter and
SNALPS 36‘111p1"1:i1ﬂ$‘ g f%iléglgAA é’cﬁ%ﬁ %E@éld%h?anqﬁm Mc?f‘efa@@ SIRIVA.

Vi vo trans and pSPL conprisin

[002HEG imove Mua@ﬁc%@tadﬂmm@amwdfq Qf@’tlééccmmhsmg PEG-C-DMA

suI ting a plasmd encoding |uciferase. 10
conjlfeg(fr%%g’i’ Eﬁgure 20 illustrates data denonstrating in

[00307i VElghf@IBSﬂm@ﬁrat@de@é/decﬁ?éiﬁtrﬁ@I@ﬂhb %idagsm&ﬁﬁn%fwﬁp and SNALP

conj ugat es_and encapsul at i nl% | asm d encodi ng
Comnwm G eDMAOBBEGEC g4 itp emlorzmstumar beariigtraale A/J mice 24 hours

after IHHRASEEi8h oPthe! SP1Y HINAAPST €ction by SPLP conprising

[0031] Figure 16 illustrates data demonstrating the blood clearance of SPLP comprising
PEG-C-DMA male A/J mice up to 24 hours after administration of the SPLP.
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PEG C- DVA conj ugat es and encapsul ating a plasmd

encodi ng luciferase. [0037] Figure 22 illustrates data
waelemwshsi3rat i ng sil encing of luciferase expressPOrCARN0LS01677
[003¢ URigi2a 17 @llusirated dhia AeR@nitdtin g BNBiD8isedmRbh 6f S Pand SNALP

PEG C— DMA conj ugate and cont a| ning _anti-luciferase

compyigpg\PE MAPPW‘QQ tymper hopring Bl A/ Jvnige 48 hewrs after
r j of luciferase expression in

admﬂﬁ{mﬁtggtoﬂ:ﬁe &?oérw‘%gﬂnors in mle A/J mce expressing

[0033YciFigirasd8 ilantates €atadldmBhitating thmbtpod slegneée JTSPIP- aaul SNALP
cQnj ugat e _and enc%ul ating anti-Jluciferase_ si RNA

compysng FES-GrdA) o ok (R Sk malg/akfmig] up. to RAbewis éies wmwtratwn
sent invention provides novel

Ofﬂ{em%]aﬁ-&l en[g%fycol di al kyl oxypropl ( PEG DAA)

[003«4]) n JFu@ae @9 1lﬂlt$a'atela dute demonsensing /75 viab itdandfyctiondry SRIPnamd pSPLP

ComEBﬂ}l% EE&@)A% @@aﬂ%ﬁﬁ f@ﬁ?ﬁ%ﬁfﬁ%&&%@%ﬂﬁ%% plasmid

encdind 106ifetsePr €SENL i nvention enhance the properties of
| i posones as well as nucleic acid-lipid particles o
[0036¢. &' lgursmuh@tram dsa@mpnﬁ;atmg ¢r vias rtmgsfectt@ndqyr&ﬁm’aadmpnsmg

PEGLITA {ohy Gares'anf s Qe F bR ERine Pttt hat t he

[0038]26% coRjusgates data @@ﬂiﬁﬁétﬁdtlﬁg iRvivE kB tion By PIIPOcoRprising
DAA via a_linker are nore stable than other conmonly

PEGysdeMArmaiugaiss and enqapailptingsa plpsmidancoding biciferase.has

[0032 EL é‘lﬁ‘é 99 Iﬂ?’ust}‘éﬁg dgtg lﬂ@r?loh&eatlﬂ 11%01@@%%% € & n? § gs;’% n, 1Sn

Neutda2d cdﬂawentactedl eatheSN ALBéJd:dm;tr}SmgCaOBEGFCG‘rd)MA coafugatelayd containing
fg PEG. | | id conjugates (e.g., PEG PE conjugates).
anti JucTiErpeSBNAOf 7 WO 2005/ 026372 PCT/ CA2004/ 001677 |
[003‘8!1 Cipigdr0 65 ARRGHeS ARV HitY deﬁlaﬁsh% ﬁ%r}iflﬁgcﬁfe?%e @kpression in
the present | nvention Increase 1e circ
metdstatig Nentor2ptunidr$ et make AT ntltﬁee)dpmssmg ﬂm1feﬁbdéhﬁd treateSENRLPs

and_al C Ieaka drol
compfitpn BECT EIR il eht el pusiitp i fral
SPLP when other PEGipid conjugates are used. 5 II.
Def i ni ti ons HIPOANIED DESORTPTICN GEKYHEXNMENFION r ef er s
to a conmpound having 2-al kyl chains, R and R2, both
of mhich have i ndependently between 2 and 30 carbons.
Th groups can be saturated or have varyi ng
L té% “"GF’“unsat uration. Dial kyl oxypropyls have the
fO||OWI ng general formula: 10 CH2ZOOR CH2ZOR2 CH2
[003bP04%L p?é@enttlﬁvéﬁuoﬁ?%wae%fn%a ﬁo@yealﬁé}leggfcbuaﬁm%&lymgi

a linear, water-so l'e pol yner
(PEG-DAA) conjugates that have increased stablhty over commonly used PEG-lipid

conjugates (such as PEG-PE conjugates). The PEG-modified dialkylpropyl conjugates of the
present invention enhance the properties of liposomes as well as nucleic acid-lipid particles
(e.g., SNALPs and SPLPs) by increasing the circulation longevity or lifetime of the liposome,
SNALP, or SPLP. In fact, it has surprisingly been found that the PEG-DAA conjugates
comprising a PEG conjugated to a DAA via a linker are more stable than other commonly used
PEG-lipid derivatives. In particular, it has surprisingly been found the use of a non-ester
containing linker moiety results in PEG-DAA conjugates that have increased stability

compared to commonly used PEG-lipid conjugates (e.g., PEG-PE conjugates). As a result of
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et hyl ene PEG repeating units with two term na
hydr oxyl groups. PEGs are classified by their
woreiosoed3zz wei ghts; for exanple, PEG 2000 has BEIT/CA2004/001677

theirdMEea@e stbllRgthePEGED At co@l_fug@fé@ 13 th% ﬂ?&@nﬂ@v&ﬁioﬁ%@rease the
and PEG 5000 has an aver age nol ecul ar glahght of about

CIrCLéatumdoaaﬁthg lifqiamsofithe llpmmmSNIAéJR, 9T SREP padileo fadoes leakage due
and |es n
o R0 A o ey o AR B B ypen e

PEG@Mﬁd@bmﬁyHBEﬁka&i nnnonethoxypolyethylene
glycol -succinate (MePEG S), nononet hoxypol yet hyl ene
gl ycal -succi ni m dyl succinate (MePEG S-NHS),
IL pRshBiti®eypol yet hyl ene gl ycol - ani ne 20 ( MePEG NH2) ,
nnnonethoxypolyethylene gl ycol -tresyl ate (MePEG TRES),
[004@ry Thid®d 1519%% y Caﬁ%hi/éffxg?o a com Gpoul%d hav1ng2 %1k¥1 chains, R! and R?,

col -imdazo ony 1 ONn,
bothtofievhielxzavp Ilmiqpcm;dmtlye between? @aod BO fcarbosy nTlimeaikylu gnoups can be

t hox y. eIc.I-aet' acid .
sotul R RE R AR B CrepPe DUfikriof eiceyiahayedhe folowing
genepdl §0dlRg t he PEG DAA conjugates of the present

invention. 25 [0042] In a preferred enbodi nent, the
PEG i s a pol yethyl ene gl ycBH@fth an average
nmol ecul ar wei ght of about %50 to about 10,000 dal tons
and is optionally substitutagoky alkyl, alkoxy, acyl
or aryl. In a preferred enfpodi nent, the PEG is
substituted wth nethyl at P terni nal hydr oxyl
position. In another pref ePHed enmbodi nment, the PEG has
an average nol ecul ar wei ght of about 750 to about
daltons more preferably, of abgut 1,000 to

100430 e s Bs SroP TR ARbO AP dos Grcer, watgoeloble polymer of
ey B

molatalat ereghty; fafexainpld PEGR006 hhoasaveTape mbecdanwdight of about 2,000

e o e Yo BB iolneniane leth vk NP SjnsBo s are

comﬂl%fb&’dll a‘i/aﬂ%l@ soht Uk Meldicad W&Mﬂer"d’on@hﬁx bn@RiHRe, for
3] used hérein, a PEG DAA conjugate refers to

510
exang)lgdhg’éﬂ]@ym@j emgnqm@hoyg(pp] thaland glycoh(MePEG-OH),

mon{ip BRIV BE a1y bl Sue EM G B! BhontehO g AR fene

glycbl-stlseihinidyBdutcinSlei(VRPEE-§ INTRS), nﬁﬁbﬁbﬁh@ﬁ?dﬂ?&h‘ﬂ%e glycol-amine
nonester-containing linker noieties and ester

(Melftain; mgnemekerynebietiylens slyobnasylas (MeBHGHERBS) and he

mon{ﬁaggr%gyeg@@ yga%&é ggglyn%e%%&{ 1 gfgfegbg I aff]ﬁraﬁflfu%nathe
exangsé provideredprotooa) {0) s9nthﬁmﬂ@nhbﬂometheﬁqbﬁret}g&]nﬁe@lyﬁbl%euc acid

(Mel%ﬁ%ﬁ(ﬁjé)ﬁ ﬁﬁ%ggaﬁ%% ar yﬁ%a@b%&% ARy teedECt}-%Ag cogjugates of
thep?@s%ﬁﬁﬁ%rﬁloﬁ NHC(O) O ), urea (-NHC(O NH ), d' sul phi de

S-), ether (-0-), succinyl (-(0 CCH2CH2C(O)-),
[0043110 dn na_mfcth e{mlM}dﬁ@@)thHE CHROs @patierhyleterglycol with an average
molAGE LT B pheikEso BP0 A0 BUER A% Phlonall Fhiingpa by allon,
alkoi'SD |a6§f]}br1a5ylamﬁja§fbf@f%dd&nﬁddﬂhé{t 0B PNk sumtae@w%%étﬁﬁ at the

diment, a carbamate |i nker is used to couE
termpg@yd;oxyl@opqtlpnd In another preferred embodiment, the PEG has an average

molecular weight of about 750 to about 5,000 daltons, more preferably, of about 1,000 to about
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[0045] In other enbodi nents, an ester containing
linker noiety is used to couple the PEGto the Iipid.
wEiosamse2 est er containing |inker noieties i ncPCM€EA2004/001677

5,008 dgltonscﬁ‘l?%'i%f‘e?agqi 80P} God to atsihE S '009)%1101{%@93%5 fhore preferably,

esters sul fonate esters, and
of ahﬁ@hﬁ;oﬁ@ﬁam or héab;mt 75@@?11{(@18«4 Bhe PEE Ctaalbmobtlomal](y' substltuted with

t t.n I
e
t t
RO I R0 1 LT

[004Bht g&sa{sed Berein, g HEQEDaAamate( tefers t mmlyethylpnqjgl'ycol conjugated to a

dlall%@(])xﬁ%r S/fl Tllge P%@tﬁ'% gchroelc ifs%ﬁggv%%c{ tg W%%mé%ée conjugated to
the WAKCAA b Hihkks; mdl&)y ‘Sdably Bekdrinpdigises 1ﬁ<l>1ﬁt!ib @sheSteet@talfingdmker
[0047] "Lipid vesicle" refers to any |ipid conposition

moiqties An¢ aierseniginiee ke @1qictiss- a conpound i ncl uding, but
[004QEt éﬁlﬁq'cl{aglacg ﬁ%efnogqe térBP eﬁ:ygxgt‘ ﬁ'ﬁr@ lﬂﬁ(e?gl%ge?f Srei{e% fbrgelinker
moiet érae danastdoe cdritgh d&:atho&yhcaéstctrl’lioﬁd I(-(O)C(Q)#Fp ISIuStalflg nan-leablg@)ntamm g

linkf g el 6 aoisade %""%ln%g‘%'@@)y@ﬁ% 9, Svonyt
(-C(ONS, ecrawahmt@(mdebyoz g ‘%m o8 élhﬁfdﬁqq@%r)e'eﬂl&bé ),

encapsul ated co

succme'l é(@)@]lﬁz@ﬂzﬂﬁ%rsadcmmlddl (?NHG(C&CH[z@HMO)Nﬁ ) seur, disulphide,
etc. g8 W?e]rtzfls %omgatt Hﬁre%? klsdlaé %%a 11 %ﬁ{gﬁ{? ??@P{ﬁﬂ%a%ate linker moiety

and &N&ARTIS HnkEl BBiet gr)aht b Blef@P@cRiddahéRNa c¥barRfb hnkérris @sed to couple
referred enbodinent, the nucleic acidis ful

the BE(z teptballigided in the lipid formul ation (e.g. to form
[OO4§RIA§1E5&H 8 %@D lin e‘%‘ﬁ % e"l%%g gg%%fnggmg%g@%e%g 041£s9 06070?11)16 the PEG to

the Ligid: | Suitrbbecdstbr omtbitingdikiet m@tetianthchide] ¢.g. natrb@fht@(f 0C(0)0-),
ation are disclosed in U.S. Patent

Succslogg @{mﬂﬂate 65t8rs (Ha @M OReD-) ssudignats @1te%§n%PdP@mbmﬂét°@ﬁ thereof.
b
[004eﬁehlthg?énrwhpgﬁ%?l§9 re@e %Q]tg%égopot aé ﬁ%ﬁﬂg;ﬁ%‘[ gghgjelnl?%iarde not

limitpd td, iesties, of Sattyraplidsciind greSehlaPactebizEMBY Beilng mnsehﬂbﬁﬁ m vaater, but soluble in

man\xl g%ﬂcgpﬁ@n% | dsaé%: gsa : ilplgwege(%%‘yoc%gﬁ%&t%ﬁo y [ R%;;t\lple lipids’
whichSitMde fatsNO.0ildlas Feld |a§5v'5ké’s (2) "6 P&t &H&@%Q}Q‘lnfcﬁﬂ@]

which an interferin IS transcribe used
phospboligtids artd@YQOélmﬂs (S%N@Wedénpeis% suah as smﬂm c acid
[004171 p"'ﬂi {fésléc f;erﬁn{fé{alélgl c%orﬂﬁjo%he Irn%p C@Iég% gfegi_tb ng_elgg compound
1nchﬂmg Sﬁﬂ-ﬂ?ﬁ lﬁrﬁ’@d(ﬁ@'l 5&55&1@@% @ihBreth @rﬁéqh weBisCvdlinhé € endapktllated by an
non- catlonlc I|p| , and a_lipid that prevents
amplygathicfipid bRaxsr; qriveicpin thedinidy @agyan injerEeompyisigg a large molecular
comf@RpH SR e NSO RBASTE Wi o A Y RAI GerdBR R daiBea

exh| clrcu

aquebod intBMoln;gprl liplid agpeemats of mivelles, mlpaelhltMenoapsnﬂmed @drmepadient is
separated from

t t h [
cmﬂWH%JQHH%%P§%P§ﬂV%#;§%%%§@ﬁ8n%§hg%edyate expressi on of
[004Be AE ru%@@ﬁ@r@ﬁle Gh]gﬂ@ Ql?caﬁgulatte@eéﬁ 8fef tPd 11%1 ulﬁ%npnﬁat provides a
i ncl ude conpri se an enca at e

compamd evigh fm@i ellsamgbntm madiaé encapeuleti@ppbek. &sa peferfairantbodiment,
in VWO 00/ 83. [00501. The | f

the g chent s Y @ieaRYVRG PIEE O AL hieyon e P SRLP: pSPLE.

havi ng
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a hydrophobic noiety and a pol ar head group, and which
by itself can form spontaneously into bilayer
woe®sneas2 in water, as exenplified by nost PCT/CA2004/001677

SNARPOsPHRES Micte-adif @i%ﬂd pali§e) Wﬁ@leﬁ-@@ﬂdq{pﬁﬁ PaaBres R their method of
[ p|d IS intended to i ncl'ude a(% Ugg pathic |ipid
B

preparatien pre disgtpsed dblUB. Patcot Norh? Wb |Hagsind Noi 5,3%6@1 pdd PCT

Patef B SR o ORI BR Ot act wi th the i nierior,

[0049}/ d mnisabh@reﬁleaie%mpfsNAEP'btelf@y 6 a §EBIL hadleic acﬁﬂqiplﬂ barticle,
noi ety oriented toward the exterior,

polar head
inclygingayPId, rAﬁ%Aleé)rwn@em atyesiple of lipils uceatélgaméwngaqueous interior
com%ﬁ&fgﬁ? nﬁcﬁ légl% éﬁ gp'sgﬁN}xh@DﬁK sﬁ?\h‘{ cﬁm %ﬁg\léo Iaadﬁ%mld
are capa Ie 0
1ncllﬂﬂ%4pmsmgda ﬁbml wabyieh aﬁiﬂtehférhfgeRNA i§ trens@ﬁbaf)n @& wtd Berein, the term

hi | t I 5 t I I
sl el
enca?élﬁfgg% {I’q,j;ttl{g}%af %@mﬁag #'L@s%ﬂﬁ Sg?ﬂ*g a)gﬁc%ll g:%{ldg%ﬂﬁ E?ﬁgnﬁ: lipid, a
non-@t%h&shp@,cﬂnﬁarhm@ that pmmﬂs sggregation ofthEAattigh (b.g., a PEG-lipid

T e I N C L A —
11fe:’c1ﬁ{ékaI %lﬁﬂwﬁ@ 11ﬂ1*a%ﬁ@ﬁls E?é an?é&ibﬁ accfrﬁ@afé%‘ Blsed sk& (e.g., sites physically

di ac g ycer ol s, coup
sep thelydministratiost sitei anés;an m@dlampwsm of thyetandfectsd gene at

thesq R RS SRR e bR nh o Bieh s nghified ondensing

agencﬁmlalgabﬁCboﬂml@@dslsbt foethtih®vdiopiod683. may be |inked to
idviaa linker noiety. Any |linker no, iety

[0059h| {f QB If'émf 'oesiglsfprning lipik ipmtendgd g Inpblida agpAmBbiDabisdipid having
a hy%ﬁ%ﬁdéﬁ% ngleé O%I?ial %@%hﬁ%ﬁ%ggulpc %3% H}gs lal@é\%{ TR s%{)ht%ﬁeously into
bilay2O O ARGA et R GARPIALOBY G pﬂc@ﬁl&ﬂipldEh e term

athjc lipid' refers any suitabl e
0055 e St esickeRippiane arisdhisnted tp é@?@ﬁ%ﬂé@%ﬂ%ﬁ% lald that is
s PSP e, BGOSR gt AR, A, vt
hydrﬂvlpibuq)laoi@bclm q0ptadiswah heusigeibt, rydiophoef oegiorcalithe hidayer ofembrane,

d t t d
o b B e R G PR Sl GBS LR megran.
Ves161@fafd6§t‘ﬁ£§' 1&![51@§mc}%1t19 Sipia tight of WOV tetrd 16 Bddpth @onRHellf: phase, yet
sulfhydb% nitro, hydroxy and ot her Ilkeesgou pS.

whichyes eiprbleiof sspminga bdayes piregturedn g preseneaeiaflaypr-gbilizing

coGBAES U3 P DOEL B A RSO e

stablhmg @ompbéhtYinoluds, ban areSid¢ Hmired ttp&oﬁjugaw lipide ﬁmb)hhﬂﬁﬁaggregahon
more aromatjc, cycloaliphatic or. heterocyclic

of tha .S%{f&(PsS) polisigids|okigomersdaghipakArleiddwyativred Hepddesderoteins,

t I
dete%gxgts qgﬁ?—ﬂg%Ydtfvlg% SP%% Ilglr’ded;egxgcg{%? sgﬂedxsg‘]ﬁf co@ﬁ%(ﬂ% diRicHABxypropyls,
PEGphuplp&l 6 dipeyglycernls| BEE,cobpied ar ﬁlosphatidlyhemetmblammes and PEG

coni AR aee 1 S oen 7S, FRb S Asasl P el & iCoyRoiadhersin by

re’fer@ﬁ'de§i PE@'C%'{)@)%I%{J%&M& dirQA9ee BRiAY behal b@ finked to the lipid via a
| ysophosphati dyl'chol i ne, [ysophdsphatidyl et hanol am ne,

linkeg impsa¢tyri A@yﬂpﬁg@pﬁ@t}{ smnytlablh dqnj cmgphng the PEG to a lipid can be used
1nclu§1% g%y 8yIl gﬁ hgc%pér‘e%q gk%rl %1gt1%sr §ster—conta1n1ng linker moieties.
di I i nol eoyl phosphat i dyI choline. O her conpounds
| acki ng i n phosphorus, such as sphingolipid,
gl ycosphingolipid famlies, #0acylglycerols and
. beta.-acyl oxyacids, are also within the group
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desi gnated as anphipathic lipids. Additionally, the
anphi pathic |lipid described above can be mxed wth
W@een2d3rpi ds i ncluding trigl ycerl des and st erBCECA2004/001677

0 The' a I @f f
[OOSIZ]O Efglr: teof aﬁﬁhl&?aﬂﬁglgl 123 h%ﬂlglﬂgfih eulftst %??ufé%l?ﬂﬁét&gl #herein the

hydrqpimlbm ]gﬁdomof the dlptdahatzmﬁltqr@ntsonhoca lydrophabicaphesd, admle the

hydrgggg Q Slggllgltics) gl v aI l_f!fq&%(ﬁ%&)&:a%ég émphlpart]ﬁlc lIl1p1ds are usually the major

comﬁbr@ﬁﬁéﬂﬂlﬁﬁ@ b@ilélgyﬂlﬁirbﬁlﬁﬁb Sfdrieristies adhwerom the presence of polar or
sphi ngonyel i n, cephalin, chol esterol, cerebrosides an

char@ﬁd@w@l syelepotashollydoses) phitsehaterqsrborshe sulfaai @rn1npp$1dlﬂ1ydry1 nitro,

hydr% Xy %dsotflé)r i i girmﬁ)& ﬁ?érgpf[a@%%lgjagaﬁlh S?) n ? 8 g?%%e 1f1 ﬁllst og .apolar

groupether dclude,uy allel not Uniitedto, IGng\@@ht sauehtgd ah@ugachrated aliphatic
physi ol ogi cal. pH These lipids include, but are not

hydrpwbqneaom angriyslp BepHigubgtifpad by one oy FRAIT® PHOBRAHC, cycloahphatlc or

e 5 T B A BUBTR L5y e

phosp]nﬂqﬁ)diﬁammd;dl@t(hamd bplihgedipids. Representative exa.mples of phosphohplds
inclq’é; 6%:2%)’5 g}qsé hq? t@l dé{;\% 5}3?1%11%@ Iﬂleo%f)hatidylethanolamine

ot her
phosﬁﬁe{tmylsgﬂﬁ gﬁﬁ%hﬁh@ﬁ%ﬁttdrl g%ﬂo@fﬂ&ﬁfcoc{md, ?%@oy SRk

ani oni ¢ ol ned t0 neutral i pids.
phosplasiy]choliee, ﬂsmophdsghatldyinhohm, rbyad»phwwhal@lettbamﬂwnmé a

dipalgHEngp@ th lgldglgg%lg{) e@ll &qyfp@%%q@%ﬁéylw €4 18t§ rgg p‘hb%’q%atidylcholine or

dilinS¥6 heksdyileHeliHe O thBdondiofndlhckih g M pidphdtus, such as sphingolipid,
I\i’lp dl% yll\l N- di et hyl gﬁ{mm um ch%orl?dep " DODAC" prmETP

glycqsnhmhmdémﬂmmaqﬂm@d@ eud @@%aqyloxyamds are also within the group

dem%lﬁfeor | gglpglpw ;19 r&cPdYﬁJnai‘ﬂy,'\!h@*m%MﬁEﬁﬁ‘é’ flﬁm&n%@l above can be

mixd&,vbﬁwo&elelqslaé inblubirg tHplybati desamdbteroldr omi de (" DDAB" )

N- (2, 3-di ol eoyl oxy) pro N, N, N-trinmethyl anmpn
[005§h|( dihe &Fém("ng&/g&ﬂjp{ "F}gfe?syto)any of a number of llp)lld species ‘that exist either in

an urz&%’égﬁ% P{alitﬁg ﬁﬁ%ﬂoﬁi@ HOE LNARSI &AS P O A MY &8 bAT Qch lipids

incluile( foy 2xatipry, rd1a;:ty1phoxghat1dyicﬁolyie) dibbiphtisphatiyl othdrojedriox yweramide,
ng |ipids

sphingbrysTi AR, A el srsBones M e ESeroRe! o

[005@]8)’ ghekss '%@hca@ﬂdmc RefddaMiy n@ﬁ%p?d‘é’s A3&ribddkeBove as well as
7] The term "hydrophobic I|p|d réfers to

amomgﬂnpciands havi ng apol ar groups t hat i ncl ude but are

o0s8F ! b Pkl PSP W A PG BB AP Bl Shstosica
pH. ghtdediadd cladeHut hﬂdzﬁ@dhﬂl‘x‘te@&@ pﬁéspmﬁ@l IyeéfBI lc@rdlohpm
cycl oal i phatic or heteroc clic

d1acyéglgﬁﬁh@ visgene déacylnhosphad ]ﬁ@pld{, g]:-é)chgaqoal phosphat1dy1ethanolam1nes
N-su &19?%’;!11% C%l%%ﬁgfegxaﬂblﬂnlﬁ}gs %ﬁﬁﬁ@h&&osﬁa&dﬁeﬁla@%ﬁ%&go

am nopro
lysylj)h@spﬁamiykgib/ee%e]anpainmlbylphﬂyelphos{pﬁ@ﬁc&]l glyberol @ORG), and other anionic
f usogeni ¢", fers to the ability of a |iposome, an

modifying Qﬂpsdﬁlﬂ todretyal lipidls very systemto fuse with
[OOSBT" "hhangs '%tl@hl@ﬁ 1dr +HBR tTRRPELNREINGE DL *H?ldéép%@i% tHab@rry a net

asma 15 nenbrane or nenbradnes surround
posit@regzhmel ak 8 selectgd pHesibsio physiologicaud]. Seick lip]ds 68dfideThet are not

i N, LY G S B EOPRUBL PR o
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15

20

bot h of which have independently between 2 and 30
carbons bonded to the 1- and 2-position of glycerol
wh0e82@r2 | i nkages. The acyl groups can be satPRPCHCa2h0a001677
N—(zhﬁﬁﬁléywmp}@pﬁﬁwlﬁ%nﬁﬁeth REMHiah icBIdride ("DOTMA'?
Di acyl gl ycerol s have the tollown general formula: O
NN@ﬂ@ryl -dunethyl ppmorim brepdd¢ ¢ @618'} The term "ATTA" or

N0 SRS gt PRSPkl M iy
-(N- @\I M%ﬁaﬂylabﬁﬁdeﬂﬁne)abarbhnaﬂyshbre@@fcpQﬂ:d(c&zhomg medn by
reference. These conpounds I ncl ude a conpound havi ng

N-(lydrdimysishtiosyprap-g-YReN Ri-Rimethi Y hayliexy ethivh gsomoning krpmideg
R R S e e A

physlir;ldgiozg@m{ DORP, EmDMAyDM]RMA sndthehikaber sel ected

0 g, onsi st hydr o and al kyl ; or )
IOOSQLt {’P&ﬁéffrrry SRR Rip AR e cam%gc@rhamgmp%ﬁ gioay that include,
but ¢ ﬁottlﬁh'i@éii f0r, oﬁ%%ﬁmﬁ%ﬁtﬁ&té@dnﬁtlﬂlsatﬁ%tédsalﬁh X o@tbdnBoups and

group sel ect from hydrogen, optionafl bstit ut ed
suchagrényds, optiphallyrsabstituted by tone ot Mrmrymaacgobyaloahmtﬁ oc heterocyclic

ooy 3 BRSBTS S S, fgyoceol,
-Nailmmmﬂmwa&b@yloiwsﬂaﬁﬁﬁdﬁo ATaN® 1 @tkﬁamd%%mw [,
R4 and R5 are i ndep endentli/)ﬂh ydrogen or " al kr\\/I is 4

[0058h e term ifysopenis” gferp to thepbilisy af a hpesome, an § 6rLPlOT other drug
deli\}(;gblhéyste% o2k ﬁﬂtinetn?or%&g%?a ell | lrherhﬁrahgs caflbe eﬁtﬁgrttﬁee plasma

po yan1 es can be use e e oRpouTids o6

menmae&emtmenﬁhtamslsﬁﬁourﬂdﬂng &@ﬁﬂelleﬂwg I@fdﬁsoxﬂmlhelleﬁs 2, d"
| ynucl eotide" refers to a dgner cont ai ni

1005}, aBe e RSl iR hiRse i f aeEPO e g P HaRa, R and R
both®f R&ﬁl% 1Bha 9{};(%})(31%%&9 YobRes b AH96 4 %85%0&8%{? It(?{th:é&é 3% 8$osition of

i ncl'ude nuc c acids contai ni ng Known nuc
glycenobbypegerdinkapeati flThedtcjdgklhmrwn be sstiuchtrelsordrave vaniyagategrees of

nt he aturally occ i ng, and

unsafioh, o BBt ol e SR LouRa ar bi ndi ng

properties as the reference nacl eic acid, and which

are netabolized 15 in a mannel| simlar to the

ref erence nucl eoti des. Exa of such anal ogs

i nclude, without |initédt8n, phaEphor ot hioates,

phosphor ani dat es, net hyl| phosphonates, chiral -nethyl

phosphonat es, 2-0-nethyl| ri bonycl eoti des,

pepti de-nucleic acids (PNAs). lUnless specifically

limted, the terns enco S gd ei ¢ acids

cont ai ni ng known analogurs of natura

CHzO—_

[0060] The term "ATTA" or "polyamide" refers to, but is not limited to, compounds
disclosed in U.S. Patent Nos. 6,320,017 and 6,586,559, both of which are incorporated herein

by reference. These compounds include a compound having the formula

R! 0 2
| n
R: N—(CHZCHZO);(CHZ)L,—C_(NH—%—ﬁj)q R3

n
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nucl eoti des that have simlar binding properties as
the reference nucleic acid and are 20 netabolized in a
woreevsee63si mlar to naturally occurring nucl eot PAEEA2004/001677
whereli: €6 & Dinbeb sebectddTeing dHegfouRcdisting Ut Bydroge), gikel @i dyl; R' is a
sequence also inplicitly enconpasses conservatively

membéﬁseiqcéedl fermithgereup prsisgng pEhyfrogenead bk @ ogiepdlly, R and R' and
rﬁ‘tﬁ%ﬁ 16 W éﬁncﬁ%y ardlbb ﬁﬁfﬁ)m%tagﬁoqgéie{ysﬂé)ﬁ a I‘ﬂgﬂber of the group

eman sequences as we he sequen

selecﬁed:)ﬁrd)mlhyﬂyo g‘em,djpuahaity subgtéraictl Iaﬁazll Idptionatlagsﬁabﬁ[tated atydad a side
supstitutions Chl eveg %eneratl ng. sequences

chain gf 4-prpIgo AR Bﬁ?%mg mbgsslecte o cqpsistng ef bdregen,
halo&dY, hgarbi cm&%&%e&gea%ﬁﬂ&%m& JNKEE BARRIARYLY RS are

ebdXYI nosi ne resi tzer et Nucl'eic Acid
indefRaxdentlyohih@den(ok 98kl ;; n ©Htte l8laamas 22&d> 6, pis 1 B 4Jand Cisehar 1. It will

be agao 4 i St SKHL R (it T e BlypEideS pinge s fh i gpypouncs of

thepré‘é@ﬁﬂlﬁ%ﬂtfg,gs contain a sugar deoxyr| bose (DNA) or
bose (RNA), a base, and a phosphate group.

[0061\11 c Mae téroenugleis dcidios dp@lw@mde‘t tefers g-‘na polemshowstining at least
two oxgﬁg?nuc?eﬁgg et bﬁ&‘é&ﬁ%{‘ﬁﬁ tbg Bgﬁagp %o&éﬂ%—%&anﬁed form. Nucleic

acidd inyIde uclgidatids @ont@l‘x‘ﬁﬂgﬂhﬂ&m ﬂﬁb&@hﬂe andl§}si R énodaféll backbone
nat ural anal ogs, and synthetic derivatives of purines

residggorinkiagess Wﬁé‘%l argnieticrratgaBy opryTing, ang apnmanlb@ccumng,

i R L 0 8 B LS S A i

in a manded ¥iphitdr ¢ theaafdrehde W2 &dss. ORGRITH ePEITSuCA AN 4¢iNdl6dd] without

. .al kyl hal i des. i, theformof anti sense

llmltail(efé ﬂi’BBSPE‘)RW thigafet, évhegpharaar@%tﬁsa énsthvA phosphandieh ghisdizgethy!

phos até%r@@ﬁfeﬂgrfl nﬁoﬁﬁllé()ﬁﬁésa @ptﬁ%%d@le‘ige@&&é ngcﬁ}lles specifically

ectors (P1, BAC, artificial SOITes
limited,ghetesing nnmameetes ascleic htmcﬂe r:omtammgletwmsanahigncmfsmtmal
mocleids 181 bR R SR o BB R Feirace S RAT ARRAT
metaBOERAGH ali¥areH8Rflar ALY &c@fﬁrﬁgmﬁgeoﬁh& NDhIEEWRsrwise
[0062] The term "gene" refers to a nucleic acid (e.g.
indicaigd, & parkslpr Bedeie Adid seqnsncadsmimplisisly enepmpasses egngetvayely
modfitkly kAR rFO0! AGAANSRAET OREETSANY QL bitfologs, SNPs, and

|on

comllglememﬁgogeqﬁmo@s as \eeln ymﬁtsecﬂﬁﬁcﬁxpﬂmiﬂ)yﬂﬁ@batd@ @p@iﬁ@ny,
rom hepatitis viru G er
degegerats C@Qonx ﬁwgsutlom@n{am bB @fhw‘@érbéf gﬁle@uag sequa%cea é‘@a‘d’ ich the third

posititsH & dhe ok GldFE §el%c9ﬂo? Eaﬁ)déb%()néji:ﬂsﬂm&ﬁ-]ﬂ@ﬁi e mAed-Bhse M or

transcript, Inc
deox&nioymbh@dlchmeg]Bg&zerlef sz,defaleﬂdAada’EdsyleiQﬁir(dS?l) OREGkDAA., J. Biol.

e IR Rk P GRS EEH, (B BB 0 155, 881 Hroes

8:919Ni1 LNUdIHHIBAVRniaRfs §ALHedABbLd &)V@ﬂ 1ifoRETRRAY, a base,
PRl 25

used G lipid 15 conjugates ( such as
and @ﬁmsnb,@c gup. Mckeopdestare linkad tpgethé¢rdhrongl émphoml@m gronps.
ha

"Basgsf,| elnglgﬁ? B%?rﬁe\é %lgii Sﬁa%ll?ﬁré & SC%E cﬂﬁgtﬁe‘c‘f 1r?cf eol{antﬁjrlalacompoul\{cllsngiemne,
thymine, guanine, cytosine, uracil, inosine, and natural analogs, and synthetic derivatives of
purines and pyrimidines, which include, but are not limited to, modifications which place new

reactive groups such as, but not limited to, amines, alcohols, thiols, carboxylates, and
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R2 L-PEGO(l). In Fornula I, above, Rl and R2 are
i ndependently sel ected and are al kyl groups havi ng
wo e@s02@iout 10 to about 20 carbon atonms. The BEREA2004/001677

alky[HaREGRS TR M Bedih WEoBE FTanbinsd, ?Ia@fn‘i’(ﬂDN@Hi bAPbLa Bdsmid DNA,
al kyl grouES i ncl ude, but are no I

0t limted to, laury
pre-gogdemsp imoguct o2 nolymsedsaichain r¢actiasPCR)s veciorp|(P1, PAC, BAC,

YA oA rdrRRiicn) Shithsidilkp Sl TRRSIuonks, BH0wiSSomal DNA,
or ddrivhéiyesuf thak Bripeamhé teralblei@icid ishi@ecﬁﬁﬁ&rbl@hgiably with gene,
S

enbodi nent, R1 R2 are different, i.e., i

d )
DNy PN engaded)yaenrzendendntefesing REfemolesWea pr ef er r ed
Ve ; : |
1006370 3o TEH »2chb GofetfF AR SORI 2L DX of RRARSERERL: that comprises

partibHlengt or satire lerofl06hling seqhaidashécebsarypiod vigs profdstiod ofia polypeptide
pol yet hyl ene glycol, .a linear, water-soluble polyner .

or aB‘Plyp@Gttﬁléméff?érSpE -§ R ERSPHEEL NI ROy DRPde prgBrspis frAn Bppatitis virus A,
h 0xXy - < classified by their

B, Ch%?géﬁﬁg’r&rm}%?%éﬁtsg;ﬁﬁyﬁgﬁ'anpl e, PEG 2000 has an

[0063) er'&gre podecy| ansekchaéin, wferatwouprodu@©d a pénd/Mich as an RNA
2005[0%3@72 PCT/ 004/ 001677 daltons, and PEG 5000

tranggript, Jpeluding. £ ul ar wei ght of about 5,000
daltons. PEGs are commercially available from Sigm

11 Chegiyealyl&RglyRBAVRIANRA DRANBAG Y o pRAPET-DAIE), Cofiugates
exanpl e, the foll ow ng: nonomet hoxypol yet hyl'ene "gl'yco
, . mononet hoxypol yet hyl ene gl ycol - succi nat e

MePEG OH) , :
[006§4Me Ahepgsentipyrakien RERYIS npuelppletyleneglycol-dialkyloxypropl

CESYER) PSR s BRI A UER T Bl i

conjugaﬂm(eﬁd]nms;ﬂﬂﬁli-}?ﬁtcbyjugﬁlﬁs)lg IMemelpatticatylyathe ptédemtEyeflo)provides
t

nOV% 3&&%@&@ %?%EB@%;} SQ%% Bredollpying sHugiHER: t i on,

the exanple provide a prgftocol for synthesizing
nononet hoxypol yet hyl enegl ylcol - acetic acid
(MePEG CH2COOH), which is particularly useful for
prepari ng the PEG DAA conj tes of 10 the present
invention. [0066] In a preferfed enbodi nent, the PEG
Is a polyethylene glycol with|an average nol ecul ar
wei ght of about 550 t RZabout , 000 daltagprs and i s
optionally substituted b , koxy, acxb.or
aryl. In a preferred enbodi nent, the PEGis
In Ferahda I, tahoegl Rbviandh RAreteripdepandantly seleetediandibreraigil gropips having from

coonl 33188 20 BRE et S 0] By B hTeR gt DEnREGIES Suiabe
alkyﬁ%@@?s #alublebht alfHo1iRN1eH &, dAryl, (c;qt%5 abRistyl %c@?(,)gélﬁnttyl (C16),
abou , 500 to

5,000 daltons, nore preferg Iyé?bout )
stearyb@eid) 3nO BOsHL RO Inpnd embodiment Re apd & erelisitly the ssme, i.e., R and

2 okt 2. . ht ut, 7 tons. 1006711 | 2
R? ol PP G120 P B Slealdh (@PE) rg B p Rtk M ioatma R R o 7 e
diffepaiteiey, Roris anyriesl eC14@nd & ¥ fearyl (O1BR InDprefeyred embadiment, the

preferred embadi nent, L is a non-ester contajning,
PEGrDAdegonjgates i the presentinyention e sympeisicyl, ¢ aak @F%S’eg gigtoth the
sam&ontain a carboxylic ester bond (-OC(O-). Suitable

non- est er

[0065] In Formulal, above, PEG is a polyethylene glycol, a linear, water-soluble polymer of

ethylene PEG repeating units with two terminal hydroxyl groups. PEGs are classified by their

molecular weights; for example, PEG 2000 has an average molecular weight of about 2,000
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containing |linkers include, but are not limted to, an
am do linker moiety, an amno linker noiety, a
w@20050m2 | | nker noi ety, a carbamate |inker nOPEL/ZA2@4/001677

daltonk @Ad IPRTK 8600 Ws @h YiveraBe RlohRllar tveithest 4dueS 000 daltons. PEGSs are
di sul phide |inker noiety, a succinam dyl |inker

compgicially available Gpmyligmna ﬂb@nncah@pemd othgi oA amd mnlsude for

[ f d
exanff Pk ok e RoRSEhGBIRAYINE el Mafife
mon@iﬁbtﬁbyyﬁollye&yle@ g?ﬁf&i-@i@%té?(NIbR&aiS?,)moﬂd’in@H@ty@@Iyethylene
preferred enbodi nent, the non-ester contalnlng l'inker

glycwniue@g}lm@ylawcgﬁ@tu EMePRes- N%ﬁ)ewnfemefhoxyp& yetideye: giygel-amine
MeERNET, Slnqrhh Gt el Al HERRHL IR (vEDEC AREER L

monomenhoyy;(onyeﬁlylem gﬁ@aﬂmmwﬁw eMePEGamz)} Thrdditiberthe
an esfer cont ai no et

odi nent s, [
s P aerg?f@fsolsfé T OB ANETOPIRE %3 13/@51@%16&1.3{6@1@&@% acid
(Me}eEG--GH;;@‘i‘F(*)"HC}1 Q&t}ﬁc}f i3 %@1%1& usSE fr 'ﬁgégtalg BRIBIGTPAA conjugates of

esters sul tonat e and
thepmsnmtlmmntlons thereof [0069] The PEG DAA conj ugat es of

[006{5£ Hﬁres nt mvegtl 0 t@r; ”%ﬂo@f‘ eﬁyﬂ usn}r) st nd%’gl}'c}ge

moledlifar wkight\bf dboﬁﬁSS(ﬁ@%Bﬁtzﬁﬁbdor}ﬁltoﬁﬂqﬁld]@ o?@r?a@@@ﬁ%ﬁﬁ@d?by alkyl,
PCT/ 004/ 001677 PEG DAA con ates of the present

alkoxy, weyltor grylwin & predasredi embogdithentst a €heis substifited mthemethyl at the

i r e.a r [i ka e o) kill in
termirdl Rydro ST LA B BRI I8 £2 R e
molecalaniveight bdeubsits aboet 3600 ddﬁbﬁmn@e @ref@asliyl ¥f about 1,000 to about

avai | abl e. Nar ch, ADVANCED ORGANI C
Q}lﬁmnswe(mﬁe@yln%@zs 1,5p@ preheut HeRpheigmsandeveraesg preferably,

and Furniss, VOCELS
Ofaégﬁgwg% B30 GHER < Crem SR 5t h o,
[006T7L o hgRenmul®B @povd, tLd 4 nal-asterleontaimmgelinlet enbidthat amester containing
functional sent require protection and
tinke SO ot § BIUTETA IO RBH: oo G S AR N Py .., 2

linkelr %l&ﬁ@ﬁapﬁ@es%béﬁﬁhea%aﬁfox&fig eREERBA-OAHL 'S%ﬁ‘tabl-gi?l%ﬁ-eester
of skill in the art wl f ecogni ze that such

contalemg tinkers snchids, bl dre nwdmtedSeean anigo linkeraspietyn dn Win, linker

moicl GG EEON ST ROl oI BPRES TEY o Gt BHECrpipicy, an ether
linkek @bt difepilBERRA nesiByl g slRfatidyl ke s, a succinyl linker
invention is set forth in Exanple Section below The

moieky ARt cebippbensdbersgintlp @grgfeg@ch epbediment, themopzgstes gontaining linker

/B RSO T B S0 ot

embaikht, the rohesstr tortainingdadiet mopena raﬁtamldmhnkﬁr heoiety (i.e., a
PEGL/, DA PO B S0 T AP GRSy BT PRITER, Jemonthster geiipe 8k oty
a suc%ﬁﬁﬁﬁ@ﬁtlmk& ﬁl&e i.9f a%d-{g D&Atcbﬁug{ta that ot her

dr ophi | rs can be used ace of PEG
[0068x alrpd)thsr @ﬁb(shmﬁalsgl Ieispol eptee containpg 11nka1nmbmt3u s®udtable ester

conteﬁgm‘\]j]]nﬁéfl rﬂpgl?p%ﬁr}?x!&lﬁﬁ% e. b,g%{r%&eﬂﬁg@@o ,Ichécmdyl phosphate esters

(-o-(g;gm@f_bw N fAate RRrs, BAA YEMBInAHRRRYdE, et hacryl am de,
i)met hacryl am de and pol ydi met hyl acryl am de,
10065501 She

EGDAS @pnjwts}s @if heqirpsenkigiventioarage synthesized using standard
techniques and reagents known to those of skill in the art. It will be recognized that the
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derivati zed cel | ul oses, such as hydroxynethylcel | ul ose
or hydroxyethylcellulose. V. SPLPs and SNALPs
w@ovsarairng PEG DAA Conj ugates [00721 I n one PCT/CA2004/001677
PEGebAddéamprgates tolfi hepresatinventicantilloonfimviribas astide) aniee elther thio,

carbege g rea iRy Huosh o sk flie e P iltie e gihods anl reagents
for fORhNE FHR%e s&ﬁglay&%u (cﬁ’&@l afll Rty Qmampxte (eEgAAMarch ADVANCED

conj ugates, 1.e conj ugat es.
ORGATHICEJ CHEVB TR Y éWdlep é9?2)cLascbe@mR@¥WﬁVE OREANIEh

TRANGRMAERR VT Gsdh n el ol ThATB SR ¥ Pracicar

ORGAKIO CHENIISARY S¥ddC Al dngmanauRo), Sewill AI85ba beptbcidXa Hfht any
about 60% of the total [ipid present in sai article,

funcpiprs] €FBS presentanayaisadite Bogectomsl depaostisn at diffarentapints in the

s BRI AN Bl BE G Rend G Dl GG e v
recog:h@@ﬂlaﬁ%ch Gechbiyputs dre Welifknoh@. t9et,2d g.] GRiel an@MARSFROTECTIVE
aid particle. In ot he}@s(%{veferred enbodi nent s, t he

GR@%\]?SPH?%@CMMQSWE% ileym99%bout 40% to about 50%

10078, /O Ge Gl Py & RO s Be b Kot Br e preset

invehtyqai is ab’d forth dmBrampls Section wdhout Th&etampeoptbvide Yymhesidwehemes for

prepigdit B R BB AR THE SOOS b repegt mveation

Usm%%irﬂﬂﬁ%ﬁ&tb@él@ onje_ti‘)? skiffe At &B%ééﬁﬁrt nbdR tﬁ@bﬁ%r PEG—DAA

conprises from1l %to about 20% of "the total lipid
conjpgaéess)ftthqpresmud'epM| cle, preferably from2%to about

10074] ¢ 4% idivGh aohg e DU iee D iatert Biabbe it the et tha

othef H}t'c&b}i)ﬂﬂlcpp&iyﬂkﬁscﬁﬁtbe|u@ec§1ﬁ'1fﬂad@®fPE@ eExahiffes dTWE1t£Y16 polymers that
acid-1ipid particles of the present invention nma

can bqjpsefh &t pleeneir FEG indhedeebtaronot hmltedﬁpe@émmylpmoh one,

R s S L P
polyﬁﬁt}mb@gag%/ida and mlg&ihieg}h&frgzlhmlrl]&@ p@hy}:a:ctllc @an{jpcﬁﬁ@yédmrmd and
deﬂ‘gi&g W;Ssg? é‘.?c o%%thmdrqugléthyg‘éﬁpfogé g@@ﬁr&h@m@@ceﬁ@%} "

skill in the art that 10 the proportions of the

co cl es naybe
V- va??‘é"? e A PR o 1 T he

Exanpl e section. For exanple for system c delivery,
[0072he In eng ¢robodimentpthe HWHU@MW‘CIOQ@Y@\H@W stabdlizedsnxclets acld-hpld

t Il
partifR3 o YRR o b EED st P PPIUERSRY eapfler GotimiBhieing
polyétﬁméhegﬁlﬁcﬁ)l {(PE®)-atyloxdgiépyD(2hAY Eorﬁ@@é)tést i.&.NBEGAD AN conjugates.
|.ipid present in said particle. 15 [0073] The,K SPLPs

The Hpid-myqsicpacidpartiples gf e PRSCRPEIPD hyrigakiycoampyise a paclgic acid, a
t e
R s T L
compnlien from aisxant%l to abbwet (BPE_6Btha ndal I preesatt i seed paréiskenpreferably
i nven re resi stant queous so uti.on )
fromygbopitas BROWAST ohe e il Db SR PaKOlE U sopin preforred
emb&ﬂﬁieﬁts b QQ@OIQ(E llﬁﬁ%ﬁfpﬁgéﬁ%ﬁ?ﬁout@"%f'@ zﬁy%ﬁfjl 5% o@tb% total lipid

Pat ent” No. 5, Pat ent
pres@Cin fad patmc]l@ubi chqtprgﬁqrrgd) embodlix@r@ﬁﬂm @9@@@110 hpld compnses from

B R R T T N T

be used in the present invention, either alone or
16
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in conbination with one or nore other cationic lipid
speci es or non-cationic |ipid species. [0075]
w@2t0502d3¢2 | i pi ds that are useful in the presenPCT/CA2004/001677

typidally @0inpAses Gt BSordBYs ©fabdutO¥h ef theftothl Wpid préaBRGh 88d particle,
which carry a net positive charge at a selected pH

prefesehly figm ghoyps 20Yedgiabent 8594 ofghe taidllipidpresent ilroﬁ?ﬁldzpﬂlrtlplﬁd dhe

PEGW%&%% Ayﬁlr %WS% ﬁao %{*@)%@Tﬁ&ot&i’?ﬁ% present in

said paiﬂible[lpﬁef@ﬂﬂy tfiloar E%fto al‘)‘ouillU%B(Bf tﬁé tdtaﬂ&ﬁa@d pRbdn® il id partlcle and
ds and relate are_al so usef ul

morft W@feﬁ?@x &rm 411%%.% ﬁbmﬁdge’o ‘Efeth?l tqﬂ@émld present i said partlcle The

ol 3B Bark S P e B vty mdy LR fibyige cholpeterol. 1f

presetitsthé o]m]es?k&obﬂypwblly borapmses fioar gaual @ th eb(mt B0tyof the total lipid
ref erenc dd| ally 30 nunber o

prese gb%al@. %%ﬁY&fﬁ@Of‘%ﬁsmigO@PES% %ﬁ%ﬁ%éﬂut 45% of

the tH81 1'1'p°1€ ‘ii)rés@nttlﬁ %alcgaﬁﬁ:fé‘tlt ity S@féa@ﬂ? ?éﬁ’ td 5‘1?&! SHARill ?nQhe art that

exanpl e (commerci a avai | abl e
the mqtqrMnsmﬂthmnpmsnts oﬁtha msiclelr W{IFNpidgractiddEREay be varied, e.g., using

the TR RE A% mfé‘w?h? Eug anciony 8L Sianat bt detivey, the

cationidIR5@ ké SbMhbbit 3901 Ak QB8G3F3he total ggd B(Igesent in said
PCT/ CA20 0 1677 DOSPA and DOPE, from 3 B

partlalﬁdlncr@ﬂcmglrmmryal delivierse ths catipyicdipid comprises fam erbnut:40% to about

I | rom Pronega Corp., Madison,
50%\}\)}05 X tg{gfﬁpﬁ@g%ehsln%g@%%e noncationic |i pi ds used
[0073}1 tTie $PIasentl SNWERY dfahe pieBerb énvenitiorDfypitallhaed ¢/'medn diameter of
eut r al uncharged zwitterionic or antLonic lipjds

less ‘@ng% about nm HW e ﬁ&)sgngglgbp@t%ﬁpl@g@dlt% ghedwéleg: acids when
preség{’g g tﬁllrev g s gir?él’ Efg]gxalfll‘lss)lg Wﬁ%}ﬂg @géfntfoéxrhgﬁ%ﬁsgsgdﬁggd é’q%leéfus%lutlon to
degradntnoat\mﬁ)ra wudléape. dSP Lidsednd| SN ALPhandptheis erethadrof @ndpacation are

s SO, PR RIe P U3 Ean R S 461 S AR Pt Pubtication

No. WG 9@M9§61h #d Wydnatdizmral @Mfoh a@@ﬁﬁ&%ﬁteb'ﬁe%@ihlb@zereference
phos hatldyI|n05|toI11 tdp i ngonyel in, cephalin,
1p

[0076hr aupummtabmgpmg @@/dqedlsed; gr’@b pwa@egventmn either alone or

in COFMI Gt olnp hﬁqo? hagtﬂer%%%gg}d%?%tﬁgﬁc Ree e?sal%t Irgdegf-cap 101iC ﬂpld species.

[0078] p&@atibhieYipiizabahaad lhséﬁil Grhﬂielpﬂ@eﬁtﬂiﬁ%@tmn can be any of a number of lipid
- diol eoyl phosphati dyl gl ycer ol

specigs [FANGH qaRy aiied §PHEYY @ %t@ép]@pte(l D){:i'pg}ch as physiological pH. Suitable

cauo‘ﬁi rﬁ{i’é’ﬂn]cﬁlﬁ ?QF%OSDL{?@QQW CLﬂd?i}) éb?gg% DDAB, DOTAP, DOSPA,

DO@&ID@-(IMI aldEDYIRIEpbiosiptitahdtibyb e o Aaraniiser of BERR}atianit lipids and
d'oIoI- 0s atldlet anol am he 15

relatad alag whihg Bhyefuld gTed’ﬁ%%‘?BHé‘VintPé‘r Bayehegh described in

co-pérB@E’g,EUgﬁN)os/Wt Uosf“P%tén't RibdSs RJ3, 36e52k3, gé ﬁ UOIoo883 and

chol&sterol e present. Additional nonphos$phdrous
5,288,083 athendlnqoisurpﬂ @l”smap]e areang)rpora'@'d dareyl byriaference. Additionally, a

o G S e o AR S BT 455 b in the

preséht idvEhBé:€, TId¥P M Rlel ﬁ)r%ﬁéﬂd leCLIPORRTEITN® (commer01ally available
tri et hanol am ne- | aur sulfate, al kyl -aryl sulfate

catiopist lmmps)mmsmg lf)@t A a8 DQHE, diosn GIBCO/BRL, Grand Island, New

Yorlg :[fa%cA))r pﬁﬁg pﬁé’?ﬁ%ﬁ?g 1nnfﬁ‘%:'i":lll%/ VQHQD% ge‘iauo% cdh}goqgmes con’1pr151ng

di acyl phosphati dyl et hanol am ne, cerami de,
sphi ngonyel i n, cephalin, and cerebrosides. O her
| i pids such as Iysophosphatléylchollne and
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| ysophosphati dyl et hanol am ne nmay be present.
Noncationic |ipids also include polyethyl ene
w@kopsotesbnsed poI ynmers such as PEG 2000, PEG 5pODCa®4/001677

DOSPA ¥RIDYPENGoH fﬁdofﬁ@&gi&@ &m;wﬁm@%&m&gi% &Bilable

ceram des (referred to escr |
catloomlgmsdmngcdﬂﬂﬁNlr%DOQSfﬁ@n@Z@nega"ﬁmpp(Maihﬂnh MWas@insinpySA).

f d enbodi nents, th .
100756 356 PEfiatoie s SrE e BN GSyACT 91 B e variety of neutal
unch@u‘?geg zw1tt@h§rh@ af MMbRRG Eﬁﬁ pdbyd SHRbERENg a stable complex. They are

di‘ol eoyl phosphati dyl chol i ne,
prefatatdy QOttaiyalﬂmuglpﬂ)ay p@tyalt,dmﬂtwnbf beguditively or negatively charged.

Exargﬂollg{q:g l eo fj@\?ﬁ 3 O| irggaz-l iélvantion include: phospholipid-related
matefiaR| ﬁﬁ:ﬁ'aﬁ If&&ﬁﬁlabh hﬁi@%ﬁ%@[&rﬁﬁe adlecithin,

pal mt oyI ol eo phosg@atl dy| et hanol am ne), ceram de or

lysopiwselisidilsdhep phetidylsgrisemhosphatiddinesitelpsrhingoneyelin,
cephﬁf fc%fcﬁ@% @%Lph%{l %%51 gérleﬁlrggf\ij%sr ar e{yzéhé)\ré%}b%m ds

car a| ns 15 y the acyl

d1ste@1fo®lﬁh$ slﬂfaadjllahﬂlﬁbel (DSFSZD,l didleyylpho spﬁdttmyldl’l)bhne @D@BC)}Y | or
cul ar | )é)prefe rred enb

dipirentionriRedy hoicnc DEPC) biclentpBap bR elycerol (DOPS),

dlpaﬂ'ﬁlﬁ)yﬁp’ho% Luﬁ !3%2‘%? 3 8@% g%&é@%gé%%p@yletﬂﬁn&%ne (DOPE),

pa mﬂﬁﬂo&@&ﬁﬂééﬂﬁﬁ&ﬂi‘hol{xﬁ@?ercmipahﬂﬂbylblenylt phasphataiylethanothmine
(PO%?]&%%@IC | i Fl’:lagﬁy a%ol%r%lﬁll::es of the present

4- Hﬁbl%ﬁﬁh&ﬂn@ﬂh l al1kog 1 gﬁ&&tb i€ 1i
o A S

Suchtae Cholcsm‘pbmad havisery. 2dditiophal wivghosphoRiis amtamg IEmdShare e.g.

h | d 3
s P TR B e R et
stered@ﬁs@@%pﬂfmmﬁé Uin@$hostic abkydchopl 8@%9 rtﬂ@tl/lhﬁ?olzlﬁﬁm% 1&1&91 sulfate,

%ener al fornmul a:
alkylcwl Sl{l yeihylaxy a@@&ﬁ&mwlmﬂ@ﬁ, ﬁwtaéﬁﬁﬁdémpéhﬁl armm@num

bromf E&h%ﬁ Q{ﬁf%ﬁ | s aﬂdglcflcﬁﬂ{ey&?énﬁﬁo}?g%lgé e%a!no?aamgggeramide,

con| uga propyl conjugat e
spmragodi}{ehhmephgflirp mycb cerpytbsid¢sCl GeheiHEgEd caith ag mseplnfspbatldy}clholine and
terylo pr (d 8) - PEG conj ugate... Those of_ ski
IysopoSpRgdsieR Ao mﬂé‘aaplleﬁenapbfp itianis limid alg elude polyethylene
glycOLpkEypQYNBEQBMH S5 BAG 2060, 45RT shdH ?o%[":e%dggﬁ %l%col conjugated to

conjugates of the present 1nventio
phosphaipads @rd:o eeamddaséreferradie aPREGEAR) o rjesmived 1mecsp¢m1<mg USSN

08/3{6) 4&& el orate{ﬂ{ereln by regerence CH20-R2 | CH2-L-PEG |

[0077] In preferred embodiments, the noncationic lipids are diacylphosphatidylcholine (e.g.,

distearoylphosphatidylcholine, dioleoylphosphatidylcholine, dipalmitoylphosphatidylcholine
and dilinoleoylphosphatidylcholine), diacylphosphatidylethanolamine (e.g.,
dioleoylphosphatidylethanolamine and palmitoyloleoylphosphatidylethanolamine), ceramide or
sphingomyelin. The acyl groups in these lipids are preferably acyl groups derived from fatty
acids having C;o-Cy4 carbon chains. More preferably the acyl groups are lauroyl, myristoyl,
palmitoyl, stearoyl or oleoyl. In particularly preferred embodiments, the noncationic lipid will

be cholesterol, 1,2-sn-dioleoylphosphatidylethanolamine, or egg sphingomyelin (ESM).
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15 [0081] In Fornmula I, RL and R2 are independently

sel ected and are | ong-chain al kyl groups having from
wW@bwan26B@® t 0 about 22 carbon atons. The | ong- cP&I/aA2004/001677
[0078] K¥h a@idifioht cafibnidend abhaiatl 11%65 YRS SPIUPSIfaRe present invention

Sui tabl e al kyl groups include ut are not limted to,
comprisgrapolyathyisneghycel-dielkyloxyompyl ensivgats, i.e4 cPEG-Déveeanjugate. The

" . S 0] 2
term( g%%l%rdg@? hﬁeékeéé ﬁiga éomﬂo[ﬁne E?I’lﬁé gea%?ﬂ g?%ﬂ%'ﬁa%ﬁ R I%g‘oth of which
havermderﬁh&éntl@lbe@veen@ aﬂiyiBIOQIabHohs Rie elkgll @oulw @nlbefshlturated or have

, 20 distearyl), et I n mula 1,

Varyrng @%ﬁ 9%%?9%@% BjelkyloRsRionys aﬁveatbe rf@[w% g@t@@rléennula

wei ght of from about 550 gq @Bout 8,500 daltons. In a

preferred enbodi nent, the i’ as an average

nol ecul ar wei ght of from about 000 to about 5, 000

dal tons, nore preferably, EHefRabout 1,000 to about

3, 000 daltons and, even m)ie preferably, of about

2,000 daltons or of about CHE daltons The PEG can be

[007 ;IISE%%% Y%%E{e sopdiedh di B0 R A ene ke affaurytoxypropy1
(C12)PERS Morﬁ@g&e dnﬁyr‘i‘s@ﬂo )ﬁf ﬁ%ylc(@@)al’%%gnfugﬁgeidlgﬁlhﬁ%l%ropyl

an esteér contai ning er noi et
(Cl & tNEGbgudate Om@lﬁﬂemﬁ@iymmyp({@ 8) PHG eonjugate. KThasg pskipyih the art

i BGHPOBE SR % 25 s S sEERABEL D e o

therﬁgg@hﬁhw;ﬂﬁﬂ,nl i nker rror ety, i.e., a linker noiety that
oes not contain carboxylic ester bond (- 0-).

[008@lu ﬂeaneprﬁ&ﬁteéﬁr@pdw dhePRG-P Adkeoniugsiedws g follewingdormula:
but are not limted to, amdo (-C(ONH), amno
(-NR-), carbonyl (-C(O-), carbamate (-NHC(O O ), urea
(-NHC(O NH), succinyl (- (O)CH&@-BILIZC(O) ), a
succi nam dyl, ether, disul phige, and conbi nations
thereof. 5. In a preferred enbegdigpat, the non-ester
containing |inker noiety is alc%\ amate |inker noiety
(i.e., a PEG C-DAA conjugate)l In _another preferred
enbodi ment, the non-ester contHikiPR§ [inker noiety is

005t 3794 BB RS b S B AR U v

havdlg ﬁlsmrabﬁﬁﬂ B}t abSutR25d4e0n A6 Ely The loRk@haiiMilH ¥rdubs €an beésaturated
G S-DAA conjugate). 10 [0083] In other enbodi nents,

or urr_satugat%da wtable alled EEaups ﬁgﬂlrdenketrarwfétryltedsgr leampil 6€C B¢ myristyl
(014? 0;%@}?%?1(@6 sﬁa‘é@fl I(]dgl;%)%hh Eczossg{]kgz'rﬁ' ®In ffefrred CRALBEARLE, R! and R

are t]@e ). BORE @hg R? smlbfodmyﬁstyb(a e, shmﬁmiyl); RHaind & iapgioth stearyl (i.e.,

r eof 08 has s isin een found that
distop, Gaa T %amé%r FEG e gl {‘YJEIP%@VQP wingjan gyragq pelecular weight
of fr&H‘é‘bSﬁtCSS@% qbédt R s@ora%rtéﬁsc 'Iﬁ% pe&eﬁed embbiimen i ﬁ;&ﬁassan average

present inventi on. G DAA conj ugat es
molewlat Wpi@t afifremtabgetsl, @000 abmiﬁﬁﬂbcbﬂmhs maate geaferablyi frem.about

1,005 s L0 B B, ek o Bstnitie oAb TSl enfabout 750
dartotn@ THé PEO! @n Bk %@ﬁ&@mty@gssﬁrm@a b% b alkje ark%ﬂ?t dcyEoChHgr %‘@up

cause interaction with the cationic |p|d int
[0082br iy Fermwa Ldnig 2 lmdme@qwémferg/,, a eoreeﬂtcrr@gntatm@g ¥imdeeg miety or an

a exg R h al
et B ke o) SRNRE o A FTRR R AP e
dialkghos ploplyEbapkbotie dag bk ruséd Zas ;trbi@rre@tetneadlﬁleﬁﬂ arig@ nohicgfer
IS a necessary part of the encapsul ation
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process. To offset the neutralizing effect of the
phosphat e group, a higher nolar percentage of the
W@ a6050263¢2 | i pi d nust be used, thus increasing PEECA2004/001677
ik Gink¥r RbielEe.§ QiR 407 thdthoBIRH b ARin 4 Birb&BMLe8RE bond
leﬁo EEGicergﬁPgeg, 5EGEDAA?§bn%u8ate$ arenhagFer toe on
(-OGeOpiuBeitabieinonaertdraoniaireng lifla 8Gjictien irdiatlet batrare nottlingited to, amido

R LTRSSt o s BRI e CxC(ONID)

succi§l &((?Ssﬂ?lgzggg(l@b)’&c& suctitE@dyl, !eﬁieﬁiiiis_@ﬂ}hi@g lafid cbtiBina i &hereof.

been _ for insertion’into lipid bilayers to .
In a prefsared embpdisnant.the oraeser(cootainimhbnker moietly is a Birbamwafie linker moiety

. 433-437.(2000),) . Suit abl ?LPs and "
(e, SEER-GREAR| S vt o vidlip R Mg eser containing
linkefeioiasl s @f antials linGeranbiets(.8Y a BRICPI-BAA cobfuBatelLH a @eferred

di scl osed, e.g., in U tg:S(‘lAppl ication _l\bﬁg9t/@)5?53, 61%3, .
embegiment, theqopiasies cogrininglokenmonty Mtdupdrarpigdyklinker moiety (i.e., a

Applai cat i . CA 30 00/00451, which was filed April
PEG%,B%%J%%i ch published as WD 00/62813 on Qct ober
[00826, IiPOBEy; erhiwelihedts,Hi 3gH eofer eatthinii litkiextoiesy. Suitable ester

rat ed  herej reference. 20

i.ncorp ] inits entire b

conng GOBODEEHS POVBAZERIBR 0K SRR L Hosphate esters
-O- 26t b Loy ve conponents,

-0 @Rgggﬁ’?l )é Egﬁﬁgghﬁﬁfgq{gﬁ Eét)rﬁgn%t?%%gﬁetraﬁgv ention

[008¢o nftrhias surarisinglydieen &wind ta PHEG-DaiAgdrgugstiescanel pattioularly useful for

doubl e. str.anded , Single str e doubl e .
the B R AR e 2 SN TS e S5 oty Ersiets Syeaion.
PEGIIV&A&loBjudties Bat Yl PR adttiita@dsDvBOPEG-phbspHoBgid Rrivatives. For
pl asm ds, anti sense ol i gonucl eoti des, ri'bozynes as

exampd¢, PE&Splashbelipyd derivagives haieiagsgeitieatpigsen. th¢inphosphate group,

. pref iyrent s, the nucleic agid encodes a . .
whicGE i SO B RARER: B, i Mg eBay 2l e PR B Byoraction with
the chi8d lipidhe ther fodttialatied and)teisegientf cl&@rodR€it Wreésthat hinder that

commercial purpgses, including for therapeutic

exchapged dhasPEG-rhophelipidat of taibilayerdSaemnds theqegativmrehpigs of the
posf BERPRENcRULUELS, I0ekOEIS: EnBBhe) i g croprsio
proc¢sRNAp osfiaéttie naitfaNAing efifiectanfith gelrosplizac troup \ higheranelar percentage of

optj.n . (Zhuan t ,aL.(1995) Cancer, Res. 55(3).. .
the CMQL&W&““SSE? 3_%?2% fhug fngzasez She @éw&w?%wgvéu%w ulgeaddition, in
contrabtito PEG-OR4mideMEIRIDOA c6h84tedrE £drdh FFoRBO RS manufacture.

| mmunonodul at or's, cell receptor |igands, tunor
[0088]up pr adkistnamsto thetbregoing eomgpiongets, the §BRRS of thi presemttiivvantian can

0 B e AR D R LGSR B LR B Sosn ainea
for i&%ﬁi@hiiﬂ@d?@bi@%ﬁmﬁ itp#r@H@batVe EeefRRCChe aF &9 rBz‘ocjogj. Chem.
si RNA [OOO 8] The nucleic acid conponent of the SNALPs
11:43h35E0PQ)+ ypitede PYLRu#sk SRIEL-GRLs Faituse frethe peespnganvention, and
methblis %akcihgm usiﬂ\gSPﬂPézﬁﬂi ﬁﬁzbﬁﬂk,da? di'tsaasc’e%ygéflin . nA'Spplication
I'ncluding; e.g. as one or ‘nore 1’solate
No 09/58BJ639 nwieich erab figedRNATI(20, BN, asdiPCEFasent A@pheition No. CA

00/0fuBichiid M bAPA! 20 2AOD AKbE hish aeblished at PO OH'OZ0 Bhep October
26, 2Bb@SHL Qa?l{iﬁ)é&%:'eaépo%cﬂ %Eﬁ%?ﬁfkgﬁ%f%? g}:%fﬁgiréﬁigmference.

provi de I ong precursor R sor
that have substantial or conplete identity to a
sel ected target sequence can be used to
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make the si RNA. The RNAs can be isolated fromcells or

ti ssue, synthesized, and/or cloned according to
woredokozis7nel | known to those of skill in the ar€T/CAb®4/001677

RNA. can PredectsrokBdertst popul ati on (obtained fromcells

or tissue, transcribed from cDNA, subtrated, sel ect ed

[003321 Ié éd(ﬁgpﬁ ‘f‘od{l]lpﬁg v eqsﬂ?rgqqgntg,lé ggﬁL{’% %r?diélggig %present invention

combti§SBudic ﬁ&ﬁ:g §a§ilﬁkl%sstra§d’é31tcﬁ‘%l%hl¥1@@trhﬁlie‘d'ﬁl{lg s1ﬁg19 stranded or
using T7 or ynmerase and PCR products

doulgje stnmsﬂed By, leAg hdiNAadlﬂdyths Jike)h ewiitaleld nu[:l@ﬁ%}ds'fmlﬂdfr but are not
dsRNA, ..f or ‘ﬂ nt het

timiGh 8 SRR Ahineros FHE oo aes R ingoes GPD Ao Tg R And

oligétuctAdes! fin praferiretd @hbodiRemy the Hudtbie aBARIALGHds @Droduct, e.g., a
used, the NA conpl enent s are al so provided (e.g., to

thergpepiie BRORNA, plointeesiest i on by E. coli RNAse |11 or

cr respondi to
10087 2 ket et ERTOE R R Sele S hEPBGB 4R 5
therz&@ﬁﬁ@ﬁ&@@éb/s @ 1@1{31‘111&@6(@651961&’&@@1035'&1 eEildi'ﬁgﬂbH Sfherp¥dic Pr&ducts
bridized to form double stra RNAs for

ot
incl egagtgpeéah a nPRIGICHSTINAG ARBIeNIFIUS G @eadihorrmes (RMAe nRNA, siRNA,

w g@lea% {

enca sul at Hg% aﬁ?%&gg%lﬁ' t er%gtt‘%lc(elﬁys) (g%%ce%l;ags{rgg@)’ﬁgg -489).

Sulthﬂlashssrds oEgmedirodycoriaclode, bot e mﬂmm@t@ atbasidsugciddgenes,
| at ed pi d icle. siRNA

encaB Y i cleic acid-1Ii é
immpgemBdlaiPis, et} repehion et SERREUPPIS1o 208 AHAPIEgEmje genes. The
parti(:@l'r:ﬂ;i %éﬂ%tsglegﬂéﬁ k@ %%péﬂdtd?l thaidtdded ng%% bt t?éHhQMﬁ Examples of such

ates in plasm ds having pol ynerase |1
genqs méng@mtpim desatibedialew andthreughopt the sheesfewtion t he

naturally occurring transcription units for small
nucl ear 1IRNA kRNA human RNase P RNA Hl (see,
Brumel kanp, et al., Science 296:550 (2002); Donze, et

R R S ] S
interNHrlg RMBagle,, §RNA)9QIh§:9‘EZn ngﬁ@lded ik §&zereﬁtf01%s 1ncl'h@1tng, e.g. as one or
Bi ot ech. 20:500 (2002); M yagishi,

morgjsplagedismadlointepfering (sﬂmm) dup]pxesalongenwubleatmmé@iﬂNA (dsRNA)

or (R RA ' AL B o isernPhRiantoR i R el

[0089hs Fat RE Awdplulationlcam Be ﬁ;{bd%lﬁrdvﬁdﬁlﬁﬁg pREuBOORNAS] or long precursor
such as an H1-RNA or a pronot er,

éﬁg?ﬁ@ﬁ; Syhstesial argompledersdentity to érseLF?tSﬁ fEeshsequspcopangde used to
ik SR D SRR U LA SNy v
acco(difg tsmethedcwell podwym thethydeadfi skill i tlgmatit) ThERDdednkeerpmixed
popLE%io%Q@ﬁt’ba{qséH E{o?le/ (éelg:?o? tlﬁgj{egltﬁ%{se dl?e?iaﬁ C,anbggt sglected etc.), or

an fepFR&TH 'atshfgllksta?gé@ s I%gllgﬁ&o G&VA @hn %ﬁfﬂl@%@%mg, e.g., isolated from

transcrlptlon of interference nol écules Ts
tissug @t e¢l] $senplésn sytehesided i m Wing, 8g., Psing Y/ omkSP6@omrw9md PCR products

INCOo ted herel reference. Preferably, the
ora lﬁﬂ?i‘@%(@ear%}}em% ﬂ@%’?? ed si RNA have 3' overhangs
[0090f aloduim &-lélng’ki&{}ﬁ@tfoﬂ%&uha@lbﬂwj&@k@lﬁé’cdﬁﬁglé{ﬁ@ﬂtﬁs disStranscribed in
nucl eoti des and 5 phosphate term ni | bashir, et

vitrogind hybyidiged fosfprm pgls f@gA( mgcuraﬂy ng RYA pgpulatl@msmsed the

RNA&LQJ o}?lglglrelgl‘%g%lgl %r-go(?ie gea%sg)rfo% BR&@AV%Q '{i%%,eétf on bm tho(l:z%{NAse 11
or Didaﬁ, e.pt by ftxensam@ni@lWNAs toragspondinetd. thERaMTbelsul stivnt adbeusing RNA
for in vivo delivery of
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genetic material for therapeutic purposes are

described in detail in U S Patent Nos. 5,962,428 25
w@eehsH2@310, 488, bot h of which are incorporat edP¢ECAR04/001677
polyligrased. eTtenecurd RNt gttt Hybeidived e fofm doublei standed'RNAs for

transient_or stable delivery of a target cell. It wll .
digegfiona Jiha IgRNAs ap Re dsedits emqappulpird in the SAFALEspxcan be digested in

vitro WS g th:a&dlz&ioﬁﬁal |y designed to express desired gene
equences” can be nodified to contain a

[0091} amétemamvelq'naﬂle armdre CA$A pldsmidsosncobdiap ®ae bptnoorsiRNA templates are
encapN,LSI Ra’t}cleAélV)oq(? g 9% if ﬁ@&i Hﬁ) ge;rgcrzlg,lc g%lg\? Iﬁ%’%}?ﬁe NAa@Glgl qﬁj{;sesglcl&énggs that
auto&ﬁfl@(ﬁ’l@" yis) % 1ﬁ%lphéx@§ Rith @8i ﬁrigocﬁq'f(fn‘i’ m& Re@lp14&hills having
known“in the art (see, r% I nan, Cene
RNApolg@igrag6 Ul @m&ptlorw nmts;dikr extimale, basd pnahe reistaly boetring

L. . t hod U P t
wenGrigos” 1l Yt 51 Qicens BTA Mot Bbret B ese PR LGS
BrulMBEIRQAS, sl dS&%elZ@@tssgmﬁodzbnmb&ee&t A, NucRf&SAcidORA) 30 :e46 (2002);

ExpreSS| on fibraries are al 50 well known to those of

Paddisony¢s @o@nw@wé@@&(@@mﬁu,@waﬂoc SNatl. 1Acnd. da99:0047 (2002);
Los S8 Ao R O LB, 2T B P e

al., N BiokdcAr 2055@8(2002); And SWiQE@LQ PyodVaada cd 5€i. 69t551989D2)).
Kriegler, . Gene Transfer and Expression: A Laboratory

Typigalhy aﬁra{la@lm)maléw& orGRsset W eangn P RN trpicept iprapmoter sequence,
kah UsLpe

SuChs%ui t Z%?ﬂéf\l% o et gp?dsm% Pﬁirgr?lgémi(g@ﬂ)) Qn tteg@]eltg B2 3hnéeription of a

desired piRAéeA isbxlwnée)amh a tarrhmammequmumm;mse& bﬁE 3ennbmm:es1dues and a

ro BB BT S SR DR SOEER S e

1 éi‘ e
se e@é% ted Q! pf&{de%egﬁdéggﬁfi;f% §|Pitn@f1§glegfsaln§&gﬁﬁ gfbositions and

meﬂmwwahmcwd téinscmp@en PhBNA s aréneeinnrlecuhes is described in detail
I . bl e
in U, BEERON B oop Bt r el o8 el Bl i pyhesized or

transrcﬁbecﬂ&Rgr@nﬁ@ve@s 5RGhaige df Whdu 1 LAl dofidBs; pteFerable oFabbut 2-3
transformati on, angi ogenic genes, i munomodul at or

nuclepsidles ands§ phogphiaterigmrinaElbrshig @ @l wOeresiPmt s 63001k ANykinen, ef

o YL BT OB L3RS I585 BB

vectasBan M&ﬁc&ﬁth\amﬁthrf&rlﬂ@RNAnﬁ &aﬁscabeda nl?.laﬁurdv sigdble fob Wﬁo delivery of
gene sequences SSO

e ,t ed wth
genefig %ﬁ%&é@?@pm PRBIPes s B bith %LPVH ing).SnRateffdNos. 5,962,428
i SOBSHESAL 1 SERCIEinS e o5l fsh el 963 i
provisietfer transent et stablBdeloceryt 6fla taig'm 631]. Ifﬁtlllhh’lapparﬁmﬁe Bioksd of skill in
the a(t::@?tdp S E%A%ﬁgglg R es1Bgcr:1L§f1 gcbﬂ(pr% fe% -lg%ggﬁl\gﬂf'?ces can be modified to
contSIY QAN a8 ﬁﬁ&ﬁé@%&@%ﬁ%ﬁb@ﬁm@%@&g resist ance
enes (Nieth, et al. FEBS Lett. 545:144 (2003);
[00921 Meth@brf@émomggw EBlltBCE(IEOQBNA hypriflizing queleic @nds making

and %e%mlmé%??@gﬁd peBt%ﬁgl g DGR fre ‘Y‘\%@%‘ owhr m%‘ﬁ ?rt 9%9 eesg Gubler

& Hé¥finan, @@@@5 ms%ﬁ'l QQQJS&IQQBBR ¥t alf, Gbﬁ)’&?ﬁ&&ﬂ)eg ends Supra), as are
(KOSCI oI ncer Ther. 209 ZOO&M
PCRAMGels AN, PaierisH, CBrIB A s SRR PERE g oose: AIChide 1o Methods

0 A Ay
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Interventions, 2:158 (2002)). Silencing of sequences
that encode DNA repair enzymes find use 25 in
w@ooebionar:i on with the adm nistration of PCT/CA2004/001677
skill G BRRIHN S ARGl BashORRE AidclR]Irgithe g@lerA methdRBE Qe MRBis invention
63: 1550 (2003) CGenes encodl ng prote| ns associ at ed
incluge tSambraedre? i gziflaieucdnr &¥amirg, gloabarefety Mgz@z@ﬂl éseed. 3989); Kriegler,

d
Geng, TR RE B Ears St T P L0y OZEE s EEwERE prgpocots n
Mole%ltl‘drlﬂid)lbgy (Anyb¥iehLE, 6., p9gg)).al gene sequence that
acilitates or pronotes tunorigenesis or cell
[0098} adsyuwiebgtnlasmid s anginegied i@ porsping inespressibledermarn templatrsequence
| at
that é&%h& l%léﬂ? Qqugrggr%reo Fafi e ﬁgr%;iglgg;:tm tséqglgg% of%ne%ng %%qu& of
mterb’ﬂs Teh@latﬁeqna’((ks cail €50 bd e f@Srovidingdsalatedbr synthesized siRNA and
Endot heljal, Gowh Factor (VEG-) (Reich, et al., Ml.
dsRNA g Gegerally, 1( goﬂ@glfg to slgwipgs ilstese1sslgngeithe transcrlptlon and translation of
a gerg> &%&Eﬁ% QP A0 % FthaﬂIQ 098&ks b {:%&Hé s%&ﬁd@ %ﬂ\.eacre%nehmlted to,

s that nodul ate one or mmine response
genekExssopiated vaith funmomgemasibiand tcoll txg&sfesnatml anmo ge;atocgenmas

1mm§1@nho<fuiggrr gg\é\aﬁgg sf ¢l %B%ﬁ(-gesm%\yft& ith g@gnugitte and au%fmmune

respduﬁ%@ ﬂl'gﬁl%f&%t&@g&es gleﬁes%’ssocidfecf"wnh he%dé%h&ﬂaﬁv@&s@ﬂders and genes
1717691 °(2003)), IL-15 , | 'L-20,

assoeaf@d)mth \ntaénffeqtnvn@ns SIQrem@l | FN-a, |FN-(3, |IFNvy,

oo kel Phese Sargee SR HERNN sHRPRERRuE ety & gmstpmation
includke tnanﬂ'@éatloméhueﬂcéi‘kﬁc}( &003)) fusich peses, BAROABNAWilda, ef al.,
secondaﬁ?y1é 8nal i ng nol ecules in henat opoi et i c_and

Oncqgpiipidr )a$®e€l &il, Rlaodd@d:1566), TA-SMide FWVS-FLIL,

TLSIPIERAES AL OIS TRF B B s, o
101:FEBI2063));. ovekpéded (sBidrgs. sutk) ag MBidruelsistanec ggieo (Nieth, et al.,

FEB i3 ot RIS WS Bl Chmeek &6 .%%al%'ésé%qogSB Cespies (5 et al, Cancer
Res.'6838p3 gmosg AIOLAIN G%%&pzb@\ﬂ 1699%’& 5&& @%Eeg{@wn&lﬁ etal,

tyrosi naSe activity, cytoki r ceptors
ClinfCaptarRase2:ép? 02903 1 telomerase gamzs(Kas@olek,  a/., Mnthmctez Ther. 2:209

oot LR VS R PR DR 5 Ee 2

(2008pdatdahinafed seiR@desstbh adRUS! (RRARD, in MukEH @AE Bofkhardt, Mol.
etc.). Exanples of cell receptor ligands 15 incl ude’

Interpgntiss e 538 @GPBMD h SHlensingr of seqyrneed thaflangade PNietepair ewnes find use
in co%%%%%fo%%éhﬁ@p?%&ﬁf@mog ¢ glll(lln%tsl &ﬁéﬁ%@%g etss &c(gié ,oCr'ancer Res.

63:1850 @OD&))S Genesdncodinj [)tlﬁélﬁ@hsSdﬁaﬂ‘e& m&;tt&mbﬁnﬂgratl&iﬂﬁe also target
repea , find use _in silencing. pathogenjc sequences

sequpgfes ﬁélﬂt%&% A EF R dnigEERS PTG 204 gtptallpprgiginases. The foregoing

[ I

exangg%ﬁ%% b%zﬁaglrsf\fﬁu o §f| vgﬁr?)tl% ?x’fpirﬁﬂegg%%s ﬁéﬁlﬁé tRat faqlhtates or promotes

tumdpigepesseor(oEH ptaesformaticnl tu,mdﬂlgmwtﬂdbjr turﬁexrmtgratloﬁh(baﬁ beIirduded as a
iaﬁ g‘f}%’ 0098] Genes associated with viral infection

templatf SeAYERs i ncl ude those expressed by a virus in

[00987 d @Ingldéeﬁl'c'g@nesec{i}é gble @J‘ﬁroﬁﬁﬁé heabendtdndf 88l vesls. Of particular
particular interest are viral sequences associ ated

interggt iV asentan Eodethelzl Grpwiulastor (VEGH) (Beiguaat ebsMot. Vis. 9:210 (2003)).
particul ar interest include sequences of Hunman
| munodeficiency Virus (HV) (Banerjea, et al., Ml.
Ther. 8:62 (2003); Song, et

23



10

15

20

25

30

25 al., J. Virol. 77:7174 (2003); Stephenson JAVA
289: 1494 (2003); Qn, et al., Proc. Natl. Acad. Sci.
wa®sas371 2003) ), Hepatitis viruses (Hamasaki , PEr/CAaka04/001677
[0096FB3t@ivnonfodBlatol gbRRQB9 pen¥s Kok eodelate ¢ie.or nENBQnﬁi@.ﬁe responses.
4:602 (2003); Schlomai, et al., Hepatol ogy 37: 764
Exaqplss 9f immipnagaedulater ganes incindg eytokines suchcas @rovgifactors (e.g., TGF-o.,

T Bt 4 NGsoBhr ﬁs@e&é@ O S e et (e, 12

IL-4J1L-Y? gqiu et dl: 33%&%@0137)1)6913 BN sPaRi S I 1pm Vtcf)Uﬁl%‘e?ferons
30 (H Hal'l . et al irol” 776066 (2003);

(eg JIFé‘hgt I@f BaIFN -y Gricd gehENE1 Fagdnd Faomgind gems M@also
. 2005/ 637 / CA2004/.0 i tional
immfpay ST SIERES PO T Ao hri Mok 9347 (003). Genes

encoﬂﬁ‘?s S BB g %olédﬁ?esﬁﬁ B8RRMopbiaMEBld BihphbiteceEheSlso included

LPs encapsul ate a nuclerc acid éncoding a
in the pegsepdnransionr forlerampde; rec damily binasssasysh @s Brutow's tyrosine kinase

(Btkfﬁg‘%r eS: o%tégeﬁgﬁﬁkwg%%e@b@i)genggne% ;ﬁldl recept or

[009gyt @eﬁl&b@dp&ﬂllfghﬁtﬁ if€0@Sligals ThaiBie sHUR LRSS0 [k Q@Y eceptors
Tunor suppressor genes are genes that are able to

(e.g.} Rvlb) tecemier, EPOMErrtIr, §-rretein coupladirpeaplaas.irgeeptorpith tyrosine
kmageeécl%l% ty,TJI}Vc?% nPiRbdnY, cﬁ'[sn;e%'?&rtﬁ gt%?re%gﬁgiss %.t% t%'ﬁ%du‘faﬁeg S%rmlnblt

e tr canc r Su

activgenes.)ithcplugimlodicdl patherap thiat khefeteptortio inviobdd (iIL@J‘@ gticose level
ai " £| . Cell. Biol. 6:1379-1385 (1986), Ewen et
modglation el degejopmeniymitoganssis, GGy nExamples of cefgegentesiligands

1nch§1@9 5 jed %ﬂwtl@ﬂargtgﬁgﬁﬁé g&g%nsaxﬁh@? %-Stﬁr}ﬂ-%epo}étﬁl EPO), insulin,
glucagms @Sprﬁtbﬁ) coupled re¢dpsirilizandy, efo.), Teopiates@oiling femetxpansion of

MR R e R ST T
neur6 Qér)ltlvevd‘lborﬂé@bhﬁsed 8 th"E expa&d)@@ﬂﬁnaﬁgo ﬂd%Jeréa?sZ Quch as
93)), APC (CGorden e - 66: 589- 600 (1991)),

Spln@l;ﬂblia Ryseake a'('f@d?é’ @ddiunﬁng@w mseaa«t (Ca(pk@l@sz)al(aéﬂes Mol. Genet.

15-3 0), p 16 (see e.g., Marx (1994) Science
1 1%?(0@%87 1846), ARF (see e.g., Quelle et al. (1995)

[009@3| IGeB&s z(s@bc:late& Fith Q0 fedNoH aad bl fcluds efse e@ressed by a virus
ynh et al. (1992) Neurosm Lett., 143 (1-2):

in Ord%Oé’}n , SRET PrERPliGate 1. Qfipagticulgr lnter(eimvylrécﬁe@v@ées
assoﬁZ’ég%& mr%ﬁrﬁgrérﬁoac}]ﬁ%tz%ers galelﬁl(ii‘s r@lg&g gggﬂl 1%1?1?1&?% r%?ude sequences
of Homen émmmoodeficianoy & itue i BVs@nner]dax emygdl, dfol.dfher. 8:62 (2003); Song, et

at., .} TRORR g POV i IRl 28Y 8] BiBe? Shrare? G o Nl dcad

ci. FOs3 @@ﬁ)) gﬁ%@ﬁFBVﬁs@sﬁg{Mm @5&7 )FEBSEe?J 5@3451 Qﬁm), Yokota, et

al. éMBWePI £:609 (2098);. Schlm,@tﬁérﬂe}mttélegjgﬂ 764:(\2093) Wilsqm, ef al.,

Procy Suglod Sl e GofRl kP eeitor dh e RPp 2014
(2008)') CHH@@S {/ﬂnﬂa@B @sa feh@ﬁ JaVﬁfoli 78300 (ZUOB%DMH Héibn PHFif1888 Viruses

eptors (e i nsul i n_recept or O receftor

(HPYi ﬁﬁaéls &l -5 e’olﬁi!ﬁ?leea7 PRCE(083 ) Jiangcas pt. oPacagend2 1:604s(2062)).
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ki nase activity, cytokine receptors, growh factor
receptors, etc.), to nodulate (e.g,. inhibit,
w@ewswadez etc.) the physiol ogi cal pathway thaeCt/ha2004/001677
receptop, i s AdeiofRd TherdpRufic Préduwgdse | evel 30
rmdul ati on bl ood cell dével opnent, mtogenesis,
mpl es of cell receptor I|igands |nclude but

[0098} e A@ﬁplamﬁitaéavq, &1 SQIR @nbwb@enfg obilictpressat gvention, the SPLPs and

A AL GRS IS4 OB R PISLAAR (o g ol

suppsdsea @nesh amamhmauﬂﬂlmtof gﬁes,&tellabcep(& 0igend ghielsl,r&tl-antlgo genic genes,
408: 48 gl ucagon, G protein coupled receptor
and wt@tgm ulc eoge,nes These cell surface |ligands can be
useful in t tr ients suffering froma
di sease. For nganglﬁ;eﬂm%g?;es%chai n insulin when
expressed under the control of the glucose-responsive
[0108E p Auowy seprsgrsei fanes dretgppes thytranw alile t@inhihﬁtahe gldvRK)pf a cell,

partPUREY bl R inGl S aniaene b 1FaSTerdl in vERTibfhe restment

of cat@beTiuRobupprodbdrRHes BLii8e, Buf Setndt ﬁlln%ded p38 (L&BOLAIL., Mol.
Nature 408:483-488). This single-chain insulin was

Cell.dfiab 6 78y1 38 bl %),ri)gvm aBpScigricadS %8P B (@89 eEwet ef alh@991) Cell

66 1ﬁs§’fa 4,864 1B ol A %M%o"&' oy 12,7_,%28%{19‘9@2}2%?3@ Byidger al. (1993)
Gendinis 179855480 T Detie 10103 Luhn UpiA BHOG LR 9URRS 993, NF!
it neovascul ari zation. These

(Trofsliet peay P 11190000 (P59, Gethomgy alh6ed 62a98G0 1990, VAL (Latit
h | |

et azggélgb%egzﬁtgggqgp@ggglﬁg@gggg @en'%? ab! 8'?11 BE5881608 (1)), DAP

kinaser(pee @ggDigead . (O0BGenes |Deate: 1&5[:&0);;11166 (sevod.g.l Murk €994) Science

2643y oBPRYIARY bt 855 Gicteis & CosSPhflie (Rio3cithh Nopfiromin

apd Kedd) %Qlatl@ 11> 3h36)(
(vee 825 FhéHi 188§§l 7%) Retgosci s & t)g%?’gx‘??’c@)s%?icu IEN (see cg, Lietal.

(1997 pSadarice 5@ 68() é?%i%%]e genes are t hose genes that
are capableﬁ)dlfectl élkr%dlrectly killing cells,
causi ng apop?Pbsi s f”roé1 8P s in the cell
cycle. Such genes include, but are 20 not Iimted to,
[010g]e NBAu@OombANTHD peics Afs gehestiaPRSdElidRIne ¥r Hické¢!Enmune responses
M@Il ne ki nase (HSV— TK), .a cytosine deam nase,
Exarsz Rt c&?BPFolFlP]%%y}’to ingneIch pa growth fastars (eg TGF-a.,
I B'@ﬁs b I
TGFDHCP@F Fﬁ‘lﬂ N@%‘I P R YIMS&E, &- E3EDOXH) é?ﬁéi%ﬁtgﬁﬁuekms (e.g.,

O% cy tl nase, a nitroreductase,

IL- 2,|dlli.e$|dbe¢ nyésH,, -7aid1@ IEyt20 &b 6 - 70 Ber. )ZBﬁerfcerﬂé)@]g. J/IANaa, [FN-B,
gene S gene-delivered enzyne
IFN‘?SW%%}’E]E&{%@/’ t@ﬁ'ﬁ‘g’ %ﬁéﬁé&% ‘ﬁ alternatively, the
‘sui ci de geng/ pr o@mgeceﬁyﬁifé&dggents such as
acyclovir an ganci clovir or thym di ne ki nase),

g]YCl ophosphoam de (for cyt ochroms P450 2B1),
[0102] f Cg ﬂ@s@pto@élgmisomdudeclygmdﬁs thet @reahieﬁabeyd toaarﬂé surface receptors

(e.g. ,(1}{8.{1&1,31%}:%’( aﬁlergéueﬁfo%d Sﬁfg‘teﬁlr@oﬁlaefli% eg‘ﬁ)gs %] Oés Wﬂﬂ tyrosine

nonsi
kmasaaemtielm;t Icgiolkme Mdpl&br@ LIPheRSbORcERGSLLE S, 16 ﬁh@@iﬂlﬂdﬂ@(eag inhibit,
ci de gene conpositions of the present invention to
actlvg@hqzté\) gleﬂmgswggqaggathway that the receptor is involved in (e.g., glucose level
modulation, blood cell development, mitogenesis, efc.). Examples of cell receptor ligands

include, but are not limited to, cytokines, growth factors, interleukins, interferons,
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30 cytotoxic or cytostatic effect (see, e.g., Molten,
F.L., Cancer Res., 46:5276-5281 (1986)). For a review
wW@bRooshs3CGDEPT system see, Molten, F.L., The PCI/€An®Y/001677

erytiBopsictuf (ER@NeiFier, aigle-Gaieissulin@IsspeL (5090) BAPE 605:455-435),

S . RE., n, NJ (Eds el t on ange ,

glucig@glggysrpt%cw@e%%g@%@zé@wé%m}) cﬁ%_gmeﬂ@refw lnggantiw_sl be useful in

the tPBRIAQH of tféﬁgses'h%ﬂﬂg Hom3ERSedss . AS éx\éﬁxkﬁgtsﬁllg?e-aﬁﬂ inkdlin when
pronot er

an expression cassette containing a
expredsed tuatee thel guukoffbe glueoadipogsiza hepatyopte-teatfiqit-opetpysuvate

. th tabolismof .a first conpound_.to which the cell
inage L PR SPRRET FRVRDIE o u5C o Eom Bgh PEGIapeiPh D @seigprnduced
diab&RRAURE aufoPmiMahe BiabstiCRlde viithoiPSife SEAIE tlekSs ol 2@00) Nature

prodrug is delivered to the cell eirther wth the gehe
408:6$3-488f (Tdis dieglé-¢haip insllin vas gmated byireplecing the 34 dnhino acid resides of

t he,. i,nto the. second conpound and
the RS LEBUR g Por APk r oposed by
(Glyb@ﬁ?@ toSGlylieyshefgyes sinplex virus - thym dine kinase
(HSV-TK) gene and the prodrug ganciclovir. This nethod
has recent| ydbeenAndirgiigiggediagenes) cati onic
I'i pid-nucl ei c aggregates for |ocal delivery (i.e.,
, o ) i . Conal .
010§ " 868 T ARAMIRE A oSBT Hepy Rl 8040 ) LRL ke

tonea
partitulamhy sselfiyl faDtr&empahapeicaneets ialwhictCangiogenesis plags aple in the

pathelo S5 drxgiopmatieyt oo, Lekmblas of inkioeiaasie Erpgy nciade, but are
not I%h:%%EéHqg; dnbibstafid 8R4 b.g . i §BBLLGH INY, @@74,8%?, %gigée{gﬂ.ri]@&eé e.g., US.

PT system enployi'ng viral vectors hdve
PateptrNgp 65689, 126 h end NIEGF-Br(see cTiePecaussin 07a/6(999).0 Pryhol.dB8(4):
369?%')}' Gene Ther., 7:255-267 (1996)) and are underway.
) 06] For use with the instant invention, the nost
preferred thgy apegyidiotit/SaitddsGen& t hose 15 which are
useful in gene-delivered enzyne prodrug therapy

&;GDEPT" ).. Any suicide_gene/prodrug conbination can.

[0108k  Gytdoxig/suieids mgassase thopheenss thet atscapable obdirgcdy or indirectly

RS 5 0B LU LR L S o

not linitddrio GisABs foo dmmenboxinSenkerped divpley vilys tigmdiak kiase (HSV-TK), a
cytos?ﬁ%&%&a‘él%agsg(s X I lgg%r gr}rig ! dgggr,gé)sr;@ %)énsrf%qg{;eg\rm%géf a purine nucleoside
hosSrgi Gy i i

o PSSRk UMk, FEORUE, P

phosphgrplage, tah¢ aricslionkmmed!450i2B1dGTP anal ogs ki nase

o8] Y KRB Rebese B et Bl BB oy
("GDERT")bf) @itetsaiidl-the i BXAFENBIPARIr1 ST Rnt, ALEHYAREA-as acyclovir and

phosphori bosyl si nenonophosphat e
ganciclovir (for thymidine kinase), cyclophosphoamide (for cytochrome P450 2B1),

5-fluorocytosine (for cytosine deaminase), are typically administered systemically in

conjunction (e.g., simultaneously or nonsimultaneously, e.g., sequentially) with a expression

“cassette encoding a suicide gene compositions of the present invention to achieve the desired

cytotoxic or cytostatic effect (see, e.g., Moolten, F.L., Cancer Res., 46:5276-5281 (1986)). For
areview of the GDEPT system, see, Moolten, F.L., The Internet Book of Gene Therapy,
Cancer Therapeutics, Chapter 11 (Sobol, R.E., Scanlon, NJ (Eds) Appelton & Lange (1995)).
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15

transferase (XGPRT) Purine
nucl eosi deMeP- dr 6- net hyl puri ne hos ho | ase Cytochrone
w@ad8oysrnphospham de[ cyt ot oxi ¢ 2B 1met abol i t eBGT/CA2004/001677

In this HEHBA, AIRAFY VIS gray Adiviicl hOh BHVEL AS&ERession cassette containing a
1954ni t'r obenzam di nhe Bet a-| act amasePDPD nustard 27 WO

RN ARorenots3the hpemy] opme ganoareding Be eazyme that promotes the metabolism of a

I i.daseadri a-gl yadri amycin "
it S R SR B B e grened compound
to wideRiscdelllib thoadTiehgiti®a.dThépfBaad ik ﬂB]Y\ﬁ‘dréﬁ tOUREEAKSiARr with the gene or
di smut ase XRTDNA damagi ng_agent -

aftergelivery of ém@h@gwg@ lcmms;ﬂ{e@mhyg g therseemdcompound and

resp&ﬁlrhgggrgg%?}g i A téblé g‘ys ngl%ﬁﬂ%ed%g' %01 eﬁl is rﬁ}gtlge(%%s%g'gﬁiex virus -

thymidine kﬁﬁﬁESdHSW-G“ K) %’eﬁé a[dithb yrodeed banctl@iat ThieaftholGrab &lc@nﬂy been
sensjtive .to the netabolite than the prodrug
emplpmcg@qm%%m@a%l@-aﬁ% leisraggregatepfoptoas] deli ém figt dﬁfﬁ‘}t 1@@a¢umora1

o] W ol P A SRS . o

Zerrgemng ehabk, Goe GennThatmg 3(60):385398 (1@969 Swppial ecoh,\léﬁml Gén. Ther.,
o B R 85 s A5 T  i
tnals'%sﬁr%’ DebEyd! s\ysteﬁlr\ﬁnﬂb%nﬁg REaCARRtPERavd®leLY B ?1:1 ggséd Nsét, Hum. Gene

bi cistroni c ¢onstruct” wth anot her gene hances
Theri, 885 %f@lédﬂ 99790andeerpG€ze Ther 10) 26 ﬁ-ﬁéﬁ é@%h)eaﬂdtaysumiedway

0B 5t BRI D 5 G A e
whlcﬁ|a&0u§éfdl lie @3ne-deliSert efiite ﬁl@ﬂrﬂ%&h&ﬁby ISP )t Ang sERAR

for a gap junction protein, such as connexin 43. The
genefspdag combingtien pand)a usas infaccpidaneswish theaxesent ipvertiont Several

sulc1%%)%ﬁﬁé—é§iug %ﬁ%l g Hé?%@g@?lﬁﬁ G5 dse u?:% p?@s%ﬁih ﬁ(é?nt%;n%re % ed in Sikora,

K. inl (DE@BdDdi@mﬁanﬁKG@ﬁmBeb%rﬁ Sy$tah§ aing. 5 947b C($99®| mﬁdirﬁ)yrateél herein by
uen nd a 15 Connexj n_43-encodi ng nucl ei ¢ aci
refergl ﬁ’%ﬁﬁdlt Smofbiml@gé%é]l?‘f followie: Uses Ther eof

Suicide Less Activat

Gene Product Active ProDrug ed Drug
Herpes simplex virus ganciclovir(GCV), phosphorylated
type 1 thymidine acyclovir, dGTP analogs
kinase (HSV-TK) bromovinyl-

deoxyuridine, or other

substrates
Cytosine Deaminase 5-fluorocytosine 5-fluorouracil
(CD)
Xanthine-guanine- 6-thioxanthine (6TX) 6-thioguano-
phosphoribosyl sinemonophosphate
transferase (XGPRT)
Purine nucleoside MeP-dr 6-methylpurine
phosphorylase
Cytochrome P450 cyclophosphamide [cytotoxic
2B1 metabolites]
Linamarase amygdalin cyanide
Nitroreductase CB 1954 nitrobenzamidine
Beta-lactamase PD PD mustard

27



10

15

20

25

[0109] The SPLPs and SNALPs of the present invention,
i.e., those SPLPs and SNALPs contai ni ng PEG DAA
W@ sBres, can be made using any of a nunberP@Ff/CA2004/001677

d']‘:‘é‘t@gﬁl@ﬁroﬂﬁaﬁ@ds | N adRAGLENDOdI Nent, ThedRhRFERT

ERS B0 0eS I HSIRRRL T aCT U PaT hpkes
L Ieose oxidate SRR T R AR pgfoxids op)
cHSR ﬂﬁﬂﬁnldbﬁﬁ 7::1 VA ‘11|)IAat| mt; of these aﬁﬂﬁ‘?‘lb’@%pq]i n
eiSupeioxifisidisngeage- balse XRE or gani ¢ sol vienDMAslethaging agent
syKibemelasn | ead t g pRNAcl e formation |i ncldavade grbducts
nucleic acid Is protected. [0110] The present

|nvent| on provides a nethod of preparing serumstable

0100 5Bl B ot 2P G 0 B Bt o
com%dlﬁ@ te whieohadet ismre@&mtweo aéfedably, BellsRe bi 1642 30-fold more
ornmed in the present invention are preferably neutral

sensigive ke Hernefahalite thap Q@d’raﬂﬂmﬁhym ol ogi cal pH. For in vivo
gpp!
[OIOV\E M&cﬁg%aﬁﬁ?‘ls \9?@# ?[ZI%PTD ?ﬂésgeltrﬁ ohgaz mt%k%e u@&}ﬁ?\gft@g%a#%ntlon énclude
for eparapler thbluge ofgmbdifiet W@&z@@e&@ﬁﬁf@?ﬁﬂ?&mn the TK gene has been
PCI/ CA2004/ 001677 charged. This prow des the further
mutaled,iQHARSEMeHe TRRIE GERPTHR PERFRETUSTO Gt (sgdy dor example, Black, et al,
Prod® 8kt 4 ¥Rl ¥z bes 9203195095358 (f®6 lﬁﬂiérﬁ’aﬁﬁle H@W{‘I&g can be
nucl ei ¢ aci d can’be "‘encapsul ate cati ds.
deliveoetilin]a bitisirquae constree witidenolthyer ghige ﬁhat dnbdsces ﬁts effedt. For example, to

t f about ,50 t
cnhay s RRHET Eecsr Iy B B CaTBRiRR a0 (Y hergngl g the
vicinit{ of TiketrRtdcted LB ai?ead"ls@ﬁll&gr fRArK Qé‘needahl’ﬂ)%rdeﬁvéigd G/t @dene for a
diral ysis nethod or by a fication of

gap mvt@rrsmom%chmqomem #3hThe c¢nnﬁ21@sor@ipg)aaﬂowssbﬁﬁmn ef toxic

o B K 0 o PR 28 5 consra s

CM VY prdmeétet @ferdbtye Hﬂﬂdd&maqu Eéﬂd‘tﬁ}t dnCifitersfal Bibasothdlery elilédice and a
nucleic acid is contacted with a detergent solution

Conpgxin 430002 145leka%i® form a coated pl asmid conpl ex.
10 These coated plasnm ds can aggregate and

Pr8Ci Pi §B1P anldWENEP: Prteﬁ 3ﬁ5¢1%lﬁ0@se9fl‘l'@r&?t ergent

reduces this aggregatio ows the coated

plasmds to react with excess |ipids (typically,
[010ﬂbn6“éw iSBhPe and PNASPs 0 tHeqreseptinyerdions:.¢. rthm S:RLHsraead SNALPs

RGPS PO ed ot e B84ty SBGRMSer 8 aiefbudhe methods. Tn
one éBbdRinkAN thefpr@¥eaiSif shtioh Préli@aripidhedeic léﬁlﬂgﬂnml@%ﬁb@ced via
solvents follow a simlar schene. 15 [011 In sone

hydraphnbig miclels acighipidintarmediate complexss. n’e'?he G@nﬂgw@r@prgéqwbly
' b Ty e v
L Fht352s, Wioyl0 oPH SRS NS LR EULTERB o crgmie
solvatbdsddi gystems joad tead keesarticlo fpmiasion gn whith thondul¢ic agidas protected.
cleic acid with catipnic |jpids in a deterge
o110 Jﬁp BFFSPY TRYAPR PrQY, é@%{l&%ﬁs RfePaTed R ﬂli nuglgic acid-lipid
partiéle) 1rp@ﬂlkﬁﬁtrlh@ﬁ1%%§teh9€{ﬂ>g§1a{eg% mu ﬂﬁg&hﬁd%’ﬁfo@&ted from

nucleic acid-l1pid et er genht
degradsitioni dwditionplly, :ﬂuerngpraclps fosmediid ﬂhp presedripieation anb preferably neutral

nopcat i nIC|I dialyz t he det ent
or neg{iy shitare woiyPlngRbrlyy bor o wifiguign et farticles are
advaBRbdisSWaNE for in vitro applications the partlcles are more preferably negatively

cont q

28



10

15

20

25

30

nucleic acid-lipid particles, wherein the nucleic acid
is encapsulated in a lipid bilayer and the particles
w@e®@sesBmn st abl e and have a size of from aboupCBOALW4/001677

char@di Urhid pfdvides theFuftRdradlaifiod Gfirbiited 888rebition Rkr Geat ed

nucl eic acid-lipid conplexes is forned X combi ni ng
positiyrly-chargediippsemeompdationsiio mhich) 4 pickpic aaid ganes encgpslated in
cah&ﬁ%%ﬁﬂi on. [0114] In these enbodi nents, the detergent
ron is preferably an aqueous solutlon of a

[011nfutThelpariieles rn%]l@tbyhm/m@ﬂlods Gf uhls iaadntioh &ald &size of about 50 to about
concentration of gr ef er abl 20-50 MM

150 mlawﬁhéén%j?n@mfﬁm%ﬁ%% ‘é?l@%#t%lt Préq SRrem. ke pagtiskgsican be formed
by e%@er a d(eEer en;gl 3151 Islls nI%ler:]t(I)l d r by ?{nod cta’ﬁmil 8% 2 e)velbse ghﬁﬁ_m?thod which
utilizea wrghajc oBleBEHABYgviRRL s]1n§15 phaslaehmyig BlifaigAP the components. Without

inte det%ﬁa@&ql %‘égt Qf\{-}l(l\g%ﬁ 1%@1?/ C%&g@ﬁ Lhe fo Tvvg)%ga %}g@@%eor%her nucleic
acid MM&E&%&}( 5 )ietérg@ﬁt’ so%m&tcﬁ Qt%ﬁlé f1%1d§ tolfrm B dobRA plasmid complex.

hexyl -, heptyl-, octyl- an
Thesep(mytled pBsDidyl qa,n(aggnegatg snd,lpl;ecmttdte However, the presence of a detergent

redur:fé%m hl o : UCO lgglg Ep\g:ﬁt_l 3%83??%?2 éggsgiipids (typically,

nonc_ﬁ’tﬂﬁiﬁﬁ 'hgﬁisp@l fBfm &)Bﬁlcw@%ﬁ w[B[&iftﬁé pRSmid IR %ﬁ@l@icra'éid 19 %ncapsulated
det er grent in the detergent solution is té@l cal

in abmé@@lamo /methagls dascribedpelowebe thgdpymationof plasaid- hlzxdobartlcles
e cationic lipids and
usmg%c%%%cggg}éﬁ %01?0% n)%pl glé}f%b "be conbi ned to produce a
[0112halgsom&embbdimehits/ the pﬁlftlc&b(atﬁ folndd heng@beteigeRQlidlysis. Thus the
preferably in a ratio of about 1;1 to about 12:1, and
PfeS?Pé ﬂlzevenbﬁalépr@w@sﬁ o method fortheprefrarationpf serum-stablg pueleicgcd-lipid
the overall concentration of plasmd in
part1€1‘3? %n%ﬁ \ﬁlgll typically be fromabout 25 g/ to about
1 @/ anorpblaﬁrgraahicielcf aadwithlvationi2 Hpigl i a tdetegdeatidolBRM to form a

preferabl y from about 100 g/nL to about
Coat%g]gLérﬁl%ﬁiPl PSnbi nati on of nucleic acids and

cagg)oni soﬂtad@mgsmh&ﬁ@ﬁicqﬁﬂwnﬁ Bleohted nhé"lei&ea@fd:-h}gi@ complex to form
typically at roomtenperature, for a period
a demenhsqhélomfommsm@ta lesmigHipid complex negiéenic lipidsoama

r nat,i nucl e aci.d cati.oni c
S HalhBingme PRedE! GiioR s o W SRUA b R g Hisgrom-stabte
nucléle ati@nped pirtities, wherdl theomahae beid fKlenchilafedcih Qi 15Hi@bil&%er and the
which are particularly sensitive to tenperature, the

partiglss pesenmsipbleand bave dEze of e ahout ¥\ieaboutddhamt ur es,
[OIIEKE 'Agﬁh tH4 gcﬁl%’l‘ﬁoeﬁ %‘U%P%?témél%c da]c?i Lﬁi‘l%@%lpréalt@s %&8&3&{ k?}ﬂcomblmng the
plastitasii thesatiomt illpﬁl)s in A daterdent mﬁtm‘ﬁPL P or SNALP wil |

1to abou heratlo of the

e_from ab
[0114f 2 Y5 e CrmaaEReate s deGraeal 00 PreTRR ap gfggus solution of a
neutRe Qﬁhh%gnttﬂé%n%“ar érfticﬁ%ié%ﬁe §$lﬁﬁnﬁé’tﬂin] a|5y3 (i ﬁﬁ)ré Pfeferably 20-50

unencapsul at ed nuclelic acid as wel s the e
mM.| Epasplgesf suuuablard@tetwntqanelﬁée,rfetdemmpdnjl ment , t he SPLP

Yl SRR a5 o (et B 38} S s

DeoBf-BEBOHNA PO d@éec&@)oﬂk@é’cﬁ&leﬁe Q@c@lﬁ‘ diheFOhReRRO! BWB&I 40; Tween 60;
about 0. 04 whi ch ~ corresponds t of total

Tween $0;d prsn 850MggaB; Meen 8 %Wa@rgﬁnt{b@&ﬂwm&eaéét Elgchiiton X-405;
hexyt? géﬁﬁ% rﬁ gfé : é@eno%‘}%%? gpu%gf)}%'aﬁos‘rf}fe gn(i h&)tﬂthqgg'mco%y?ﬁlosﬁe with
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with non-cationic lipids to provide a detergent
sol ution of nucleic acid-lipid conplexes and
wmeesoa3roni ¢ | i pids. The non-cationic |ipids mT/Ch20an/001677
octylgﬁﬁtgl{lcdp@r&t}blﬁe ShEPweBEbO86ing &R most preferred. The concentration of
i acyl phosphati dyl chol i ne,
detergpnidy mdwmgmt selytien sappikally aboyt L¥)r @M thegbout 2 M, preferably from

ephal i n, cardiolipin, and
abouf:g@e%'%gy 1Fr%\ﬁ]of)eferred enbodi ngnts t he
[011 nTﬁ@Eétﬁiﬁi&llﬂlﬂ@arﬂﬁn@[eﬁ‘c adllieRl @bﬁgminaé tehibiab®1o fBduce a charge
) hat i dyl et hanol am ne, ceram de or
ratio éb/h] queg 1 #o abriyé 20:3 cyrefesptdy prsa raﬁwtorf @beut| 1 hiogrbowt K2:1, and more
[ \ S havi.n
prefe%{f)g{r %%palt%g g?%%é}ut %hlg%ﬁaéogtﬁiﬁ g%?ftf;o ePij € %{\hegeﬁgg nlcen atiod of
plasrglld(m leuﬁﬁmwhlawpﬁmlly beonsitayt 25 pginid, fd)aHout Bhfg&hDybreMably from

eqyl articularly preferred_enbodi nents, the
abou];%ﬁ1 ug/g}lr t@rﬁbeu‘q f wE/ i pndyaore preferably from about 100 ug/mL to about 250

I
ug/n&)azl'nl%%tr}:gy o %‘3}{ Fﬂﬁ’ﬁ%g %&151?. (s Jgﬁgﬁ lgdg?isr‘l?lé%@gé’a gcélguon is kept,
typlcplhy) siploeari tdtylpeﬂatnire lfer q ﬁd?@)i of time which is sufficient for the coated complexes

to fofh TR B P BROIE iR 80 BRI D B s detergent
solutic’?lean Yel Rk t@&h‘%eﬁnﬂbéﬂ?ﬁg{[ t% 73%13%537“@' lroBQud€e acids Wlhlch are

2005 026372 PCT/CA2004 fusogenl Cc particles
partiovlarly senbitine exitepipepaturt, the coated/contplened chibbe fimedat loswer
lipid will be DSPC . or DOPE. As expl ai ned above, the
tempgragres, &ypically dowgitg aB‘é‘itt“l €l es of the present invention

[01122\]1 dl‘j %ﬂéféx‘@ﬁéenﬁo&c e%nz edég | 1?’0‘%0@(%5‘]11?@5??33 (ng#s/trrhags ratios) in a

formpd SBI%B br ENWE R wﬂhramgd frorhfalbbuﬂ’[b(Dl twfhspm &e8.ctiné mbexf dhe starting
5@%0}1%& The .anmpunt non- at|0|cllsf)|dv\,h

matef]gs §15p fRllsTHR S8 v er e O teaurprtion 5P tyaisaly ragrayes the

unen8dRilated ubliRicid &1 Ad Ak d& F%yqlp':&gomteg Bfmﬁﬂﬁ%?fe?er%a' éhbodiment,

Preferably the amount of to 1d s from about
the SPH.P alp SIRAIP m@ppehorﬁ@seg gbaft 400 <plgeﬂrucleamo¢ﬂ p¢rd 018§ total lipid or a

O e TG0, e LBt L s obhh s s, i
corresphdd & FQQ of tStal ggi‘taé)%ijSO é%ﬁ'ﬁﬁcﬁ@cﬁcﬁy di al ysis. The

renoval of e 10 rgent results In the formation
[0116f Ehe dqﬁengeim dodution ofifthecdvatdmuoleivteid-lipidrooaipbixes isctheh contacted

.. provi di ng. .gerum st.abl e nucl ei.c. aci pid riicl e
with B EefaniinidS & BevigP erlrirsabouti ookl ssubfibiogpmblexes and
non-éﬂi‘lonfErleld%a rﬁﬂeqioﬁﬁzaﬁ&ﬂé hﬁﬁ'fs WRfctige NP dhS Q&b endiik, ar e

Iona Slze to aCIeveaunlform partlceSIZe
dlaC}[lpjmgl}atrdly{ helina, d}a@ﬂabowhnmlqhmOémnmeJ qeparmdp,aaptnngbwehn
G B ot dat e TR
cephft) cRfiehb Enntetndey | o Shao BuiiB L b8 fofrefinig fivids are

diacyllghospititidyRhalikts 8iac§iBhsdphttidyl @nalanite @tahide besphingomyelin. The
narrow di stribution of particle sizes. [0121] Sever al

acyl giegpiinghess lipids 2a¢ nicfeiphly apdrereupsideg vedhBomdpity adidshavingCio-Cas

d
b5 BT 108 OO L SRR e
oleO}d ehcparﬁadanlﬁptdf@red disoditherl thelnoh3datidaiz, lipid o4t per at ed

herein_hy reference. Sonicating par i cl e suspensi.on
12-S@1de<ﬁ%leléwswt@é&qthaﬁplam%@%% B frmsw pleedrhegphgtidylcholine

0
(PORR BB AR5 S DU R i o St
or a mieture thendnifc in thelmes prafersddeanbadgments rthy niddeic heidgipddparticles will
| arger particles into smaller ones. In a typical

honogeni zati on procedure, particles
30
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are recircul ated through a standard emnul si on
honogeni zer until selected particle sizes, typically
wheirdesiz7about 60 and 80 nm are observed. | n POL/KA2004/001677
be fusepémicipartitles withrenhaced pf@ertfdas i vivbuid the noarcafiénib hpld will be DSPC

or D AT RO LegRaicic aasp ERetheies bhbeprashe imvention will
furtRRbhFl @PEEING f&oﬁauga&r@é 'rn%ﬁ@oﬁ%x ﬁﬁ&@@ nﬁﬁ%@fé@ of the

or an asymmetric ce rane i's a
pﬁmeﬁﬁmwmhvwﬁm&ﬁmmmhémmmmﬂﬂmOEMgnnart|cIe sizes to a

o115 e éfolel S onc Sy RECat RFishiien 8 teghmeabBebis hpically

aboul0I'5eto tabB®SI OURE bf toftd) ¢1pﬁ%5tb 5@ %g%@hﬁél@lc%cﬁl' ZQeferably the amount of total
di stribution 1's achi eved e 30 particles may "be

lipidd fioncrbgut th)itlg)ht émg:méowgw@ clagid- por e nenbr anes,

o119 B0 e 45 e oS LA P s

non-patinhi igsids thediederdtas rdntred mr@ﬁéfabgt byaalagfsms qthy E"érﬁé@b bfthe
nucleic acid-lipid artlcles conpri si ng

deterpguizeadisdy @eﬁ@mm@ﬂw&ﬂw& @da}clmugpandsﬁ@e aucphm ecideroviding
semﬁgﬁﬁ)rlé ﬁﬁ@&c 3@1‘&' lg)nél ?alju%l% %IC%I}I%VF 9 Efz@to!f %{ncabohp 5 (Sj ﬁm t0 about 150

or gani ¢ sol tac an-aq
nm. S[Gielﬁattﬂﬂles(lﬁusﬂfbﬁhai do AGt aggivichte agd Iafiu dptﬁohall}esméd t&taeme(/@é uniform

provide a clear single phase; and 5 (c) renoving
Pmﬂgﬁﬁgﬁorganlc solvent to prOV|de a suspensi on of

C it
(0120417 15 St Stk PlfcicReLt iy BiriNASHE L 58 By B D Themethods
availghletfpcdizing dipesonstsaldhe s1zm§na§u‘m emxdublmir & ardst toeachievé a denired size
abo t1§ él abou %go nm . [0124]. The nucl ei ¢ aci ds

rangfgncgrea’ﬁ'le SRR distrbption pIParticle §2°%nd noncat i oni ¢

[012H] p'S@ﬁerM)ﬂb@lﬁm%f aretbi@fléﬂle £dr sizri‘rhgsthg pakRIRfo §ﬂ@ﬁ%'§%t One sizing
are as described for the detergent "dialysis nethods

methodonesd foulmqsclll%qnmaléje pradicildla t@fhemessntgmmmcdem dessribed in U.S.

t | ratiog of solve
Pasclf il A9 ool RS R o B R mpension et
by bﬁtﬁlmpﬁﬂ)eabmbhtﬁ)ﬂ mbéices b pERSestive RRE rbdilcton HOWAES pficles of less than

The organi c _solvent, which is also used as a

aboug gf) By injsigen é{%@wzaﬁl@l isgnethermethad whighrelies emthegring energy to

fragrflléﬂgl\ﬂgggr %Jflft 3 tosérﬂz? Veg g{fgskash‘? azﬁlﬁiéfﬂ ﬁuggﬁgerﬁkﬁﬁ)g]&)?ocaeﬁﬁlre particles
are redirnutagedl thonugh lalsemdérdremulsioe hd)rnogamzeh anid], setticet] pattelddsdzes, typically

b tWﬁé% | Oh ?8 o @ gr%g}%g%g%fﬁ nlg bé)q-g ﬁ#ﬁ&e size distribution can

be mBLRABABY coml'eﬁﬁgﬁeg @@s@ﬁbeanpﬂilﬁ@fél s1zet(ﬂ§chnjﬁﬂétﬁﬁol)r QELS.
I so- butanol, pentanol and hexanol . olnatlons of two

[0122} Exprsiosof thepedichesythrabglva smalkport inyqaﬂmnp‘reeBenbrane or an

Cont act | I i d
ssymigp R TEPBRRSE Hat R AR R Oa e PHtE et o
relativélyagDaRfineahest ditriputidn? Ql"ytpﬁﬂﬁfr hee s@pfeﬂlsﬁ@d is29tled tRBugH the
nucl eic acids, which is typica 20 aqueous

membgngone AT MeFRItimes et e dﬁsgachp@mg |sme|d@ﬁnbut1qnhé agligyieds The

partlaasem%g bg g%i‘r{ldt{gn[hltoﬂg}é c{)ceé%xj e?)%xae‘[}geﬁpﬁggé IPA ? chieve a gradual

reduetiomniplsizeby nechanlcal neans such as by using vortex

Xers.
[0125? ?n another group of embodiments, the present invention provides a method for the

preparation of serum-stable nucleic acid-lipid particles, comprising:
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[0127] After the nucleic acid has been contacted with
the organic solution of |ipids, the organic solvent
w0 g005823v2d, thus form ng an aqueous suspensi oPCDELA2004/001677

sef@m spabhEngnanlidine coﬁﬁmamigabatld)mb tipjlarahd abemtiofih dipids in an
net hods used to renove the organic solvent wll

orgap:yﬁpgfgp %y invol ve evaporation at reduced pressures or
bl gy ngcﬁlta%tih%‘%ﬁ‘aa{ledug %ﬁm&‘?éf ﬁtﬁ:léic acid 'thfh%ﬁﬁnﬁ&ure in step (a) to
argon) across the mxture. [0128] The serumstable

prOthwl dear Smgiejphasgladdpartl cles thus for rred vv| I

1y b

B Co LRt it Sy B e e s B By ted asigh-ipia

pambl@s titerdf sidubelasid 8 Ieﬁa:@gulﬁ@a iPg #ng%le @ndSaid particles are
descri bed above. [0129] In other enbodinénts, the

stablgga prydR andlhlm & Sltlh ef fr@mmbputs@ taddpwigl SRl p| d
[0123f a)nigl?tgpglg sIC.aclc 6? g & g{ it I3 éor%g gS{%ifP %ﬁ(i rnl?ncatlomc lipids which are

useﬁﬁldﬂ]ﬂﬁ§ gtdup@femﬁ&&l’ﬁﬁn%sare @sf d@&hﬁeﬂﬁbﬁtﬂé@@’[drgﬁnd dialysis methods above.
cations include, but are limted to

[012be e selertianr aposeAniResob et will hipisally invplyxposidemtia of solvent
OB S e, 0y AESETB l g

formatitrer Thaorganioollvestxatiched dlse need aCalselubdizidgdyest, is in an amount
suffi '0| G ﬁptr%\?:la?s # Iﬁ e%rlaslfn BP oer ré?&rn%)ﬁ@assr%hfa;d Eﬁa;@;s iSH'gable solvents
1nc1d?1@| B‘ut Qfé 15(0? i1idBtedRO) b kAR oA thAfR! FRiiRR &yRidRexane,

5 101 I'n sone enbodi ments, the pol ycatirons can be
cyclmwntémetoé@nnme%mlml affser phiplmtictabcohelssagsad mopaol,

isoppaigl; et doEARGR5E fdsPuiatl Pentapi @y ishe imhispiguof o or

nxm@ﬁﬂﬂﬁﬁﬁmaﬁa@oB@ﬁ&ﬁﬂﬁﬂ%@ﬁ%ﬁﬁ%ﬂ&ﬁh&pr”1a PEI-condensed
npl ex as described in WO 00/03683. [0131]

[0126k ﬂ&nwcammuwm@md viith thergrganie polution elecafigeicapd non-catlomc
llpldg & n%ﬁ%ﬁlg%%gg %&%{%1 It %st? %e?i&r Q%arstéglhg 3h g)ﬁ ggﬁ%g:ac@%;\gfglﬁ% !issgtyplcally an

aqueotis aj'hmfidxﬁ and &secotid ergahicagligiot of ehedipidy aDﬂeCofsmlM@rthsart will
[ phase systemw th suitable m xin

or 1 ]
undeem%rqu thaf; thﬁtmléﬁlgoqanttﬂ@ PSRy Sumber el pethadsy fRr qXﬁmale by
1 RRESEuSN 8¢ s1o$€o1‘f&tﬂq%ksc l'i pi ds and nucl eic

aC| s are each d ssofved i'n a volune of the nono-phase
[012] x tAftee the iOwtdid aad harbesh cottactedwithdheioigamis splution dEkpids, the
e mxture i ich the conpl exes fo

orgafie AL Engred; SEEATGP TIRHIOR o 4V nstehle nucleic
acidHptd perE8led. nrmhetiﬁo&me& & FeRtyve thd &g@ﬁc BbIEnt Wifl tif8ally involve

nucleic acid (which is present in the aqueous phase)
evaparadlon ptifeducedipresspess ohblovtiggn Btceapha’céleert 2h0(e3B mifregen or ‘argon)
ACTo qﬁ g{ enbodlnent the present invention provides a
Ot the preparat|on of nucleic acid-lipid

[0129pr tTihe ls@@m-abtp hisleid Gicidt1dpid panichs thurdormed willctypichithsbe sized from

th a solution conprising noncationic |ipids and a
abouz éO a8y f@rléQrWn -t B0 pebroweduriher sizeqeduetion or Bergogangity) pEsizg i)the

t he nucleic acid-lipid
part181%§] s?z%téé % ol rlgt}tigdz %é (fé'sg‘f’oew abgvé
[0129] In other embodiments, the methods will further comprise adding nonlipid polycations

which are useful to effect the transformation of cells using the present compositions. Examples

of suitable nonlipid polycations include, but are limited to, hexadimethrine bromide (sold under
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portion of the negative charge of the nucleic acids
and forma charge-neutralized mxture of nucleic
wa@eild®2amd |ipids; and (c) renoving the deter geeit/CAL@®AN01677

the HrARInGRR PEA-VBRERNRPI 264 Al EWCﬁeﬁlf\%:ﬁP@ﬁ\,’lvﬁﬁvatuﬁg , Aisconsin, USA) or
't pid-nucleic acid particles In I ch”the nucleic
othensiltd of heaxagmotmitee dtheromitelslg palyasticons ind k3 4k ekampleesalts of
oup,of e di nents, the. soluti f .non-cat.ioni.c
polyft- BB e, BElyar agane ol Gi7as peBTRTne ppBAly Aite and
polytiBpleasihiing the nucleic acids with the solution of
non-cationic lipids and detergent is typically

[0138F c darpomhe prabodiynenisxiha golysgfarisenn he fisaddo ceudenss mueleé acids prior to

nugl.ei c ids.and .a . sec SO [ f the Jipids. and
encalfiFyorhe e ol inthe SRER RESEAIEN R citieles Py Bon e
polytihglentifriite) 2an Bt ¥iddths @dnd éHshgloaito RymPA PERUSRRAsDNA complex
met hods, for exanple, by nechanical nmeans such as by
as degeiibryl iV PDO/G368%rs. Preferably, the nucleic acid
| wiiQn.i tion:. The,. nt . of
015361 S0 Rl 2B S e PRy e
carried otitygithesdnl aymohed-plidse B edderh & 2. a Bl gn@ 08¢ MdhSphdse or similar
. PCT/ CA2004/ 001677, on_t he_anpunt of cationic_ |lipid .
mixtyeeQf aqyeaysiaad prggnicaplkpnis) of ingrivapdase gysten with spitghhemixing.
. AT L _ ¢ o
(0135]'2 VPR IGkm Hlop (A Qi fior ST hrriBd FLGh AR choL HRR B3R, the cationic
lipide sedinucl¢i® 288} arEleacindisiodverl ia@i velimeotheimonorphatemixture.

orned | ontact.ed with cationic |ipids,t
Comfia of e H0 5okt 1 e s Eg it kraigh tha fogtlegs form.
AlteARE08Y,ah8 GotpleRest A8 fove [rbiwo-Hak&miktBfes &t WhIchThe cationic lipids bind
pol yanionic materials) present. The amunt of cationicC
to the inpéldis agisld@vhivh i pregeritdm fHeyaqbeous phhsed,i andt"puli it into the organic phase.

utralize at, l.eas 0% of .the npegative charge, of .t he .
0133 c i e ftooniiay, B pisSent i plERBIavicRs BN G e igparation
of madleit RE8lipHk €6, cambsidlg: nmore preferably at | east 90%

neutralized. Cationic,  lipids which are useful in the

pr Edent comRingingaleic agids g a salutiencomnrisingmopagtionisdimids and a

~Ghalk A E. These |ipids and

dete e a?é%%rﬁg %ggagg\(}kem@gg}ﬁ éscribed 10 in co-pending

US@Y 08t@itficting@atidaiSlipida twéthtth&mscleib a21d9ipdBMmixture to neutralize a

5,264, 618, .5,%79, 8%3}5and .5, 283, %185, t he discl osures
portigp ohHiedir e PAESOp Bretistritasids Mdggr acargrgutralized mixture of
nucl&ediilis ABlipids; 84 number of commercial preparations of

cationic Iipi'ds are avail able and can be used in the

pr 63 ent renmyang tho detefgeat romrib¢ clhege-hentrabizadmpixdyre to provide the

e O
[0134] anslohSEdap of NavodimeNQ! the séfofdn ot ATAESEARMPM(dnH detergent is an

(comercrally available cationic |iposones conprising
aquepiasAutiond Gootrcting therud sBonidRyith therslutirnEreETaignig lipids and
ol | : ) i i Ceing
dee GERITTRR S oL APy AL QB bl S5 BATRIh 108 i
secoilﬂ sdlgm&i oF tlﬁé)ﬁﬁq)ds and lﬂ)&&@antccﬂ(ﬁjﬁelaﬁtskiggintthtearc adll ﬁmiegstand that this
.lipids with the nucleic acid-lipid mxture can be
mixigg EW? Blaesiby By mHybesof methdsePr gramie b rpgfégnical means such as
by uth / PrLl | f ion,
s oS VBB FRIR0, AN o SO Budle et sotvion. The
amomnielf ebg-catidnde lipigivchichi stugedein thippresent xietigpdt ik éypticatly determined based
solutions (or .contacting in any other manner), a
portion of the negative charge associated with the
nucl ei c
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acid is neutralized. Nevertheless, the nucleic acid
remai ns in an uncondensed state and acquires
whasopdsrd i ¢ characteristics. [0137] After thePCHCA2NM/001677
on tHel gpiceimt bmobﬁeiput@swaaﬁdad tydiédllytofi €rorustiont 0.2a6 i5divhdsphélamount of
5 detergent (or conbi nation of

catiogéi( 1'@”1@,@;@%%%@ Beygahpet G fadhonf 2 ﬂgleﬁ é}rﬁm@mt phepgionic lipid used.

i

1013 AP AT sl Ry L e e R i yiod BRLER, 0

neutrilia¢ g posion i ére regathve chasgel witioh & mso@lep)ecbwnih the mehadyadids (or other
hed b .

poiPob R oS0 GHAREER e B LG o stion

to nélbhR08 Teddf 3% 9P e Iﬁgatﬁ%schta}“gs of‘@ﬁexﬂdéle?c acdd, ia%}gx@d Tie negative

particles thus forne pi C be size
chargdwilt be @deash7§% nsutvaizatl, mmeqrrcﬁasablyTaj leashP @ metinalizeér Cationic
reduc t.h
tipic AP SR o8 ERET il ikindh G5 e epEORAGPOTMA,

DDAB, rID@"FA?dDCtCMl%& OMRIB. U’!Ph&"e“h?ﬂistaﬁd ed1xed asd18sd¥hve been described
t echni gues whi ch are used osomal fornul ati ons

in coaprndinee K3 AR/ 31 6,30A:0d & . BateskiNog. 5;219810%, a264,6134 5\A(30,833 and

5 28?9 Qg@% lgslf éf%% g’ll 09010677&1 ?nbI 9t hceer Additionally, a
5diHe ods WPy tre YEABFT S Additiony

numbﬁrdf chﬁﬂueﬁ@hl}»piﬁidrﬁf@s of\batﬁimcalﬁ;ﬁdyﬁefa%ﬂdblb ildf afibe ub&l in the
pof ecti on of cells using the present conp05|t|ons

pres@ Hﬁﬁp%n ofhesg incfugls for guwmpls; WIPSBELIIN® (pommesrighy available

T

Y orbRNEOn EIROFECGPAMINE® feemnse&bﬂaﬂy waﬂﬁbla:&n'aﬁhlﬁhphs'dmw comprising

posH i §Op ko ABAO ARG S iﬁéﬁgﬁﬁﬁé‘m ooyl ilabl

catloBRJ lﬁﬂ@f doriithg DOGEGN leWaasl 6 Préin hMﬁ?ﬁn”Wl?consm USA).

di'tion of these salts is preferab y after the’
[013§hr rotaesng’ﬁn@@am«n lipids meth. tha oucleic atﬂ-lmmgnrwpé)ctapcomphshed

by a?% ali}l,g]il eegfgf E?Cﬁmﬂﬁ%ﬁogf ero%lyg)?/ﬁ?%e nfg ]F?rc?l sgLu‘uon of the cationic lipid

and £8UIMidrSdonEhiniAf tHeducledd A lipIMmBiure. rrU}pah nitking Fhd Y ®lutions (or
lipids with nucleic acids in a solution; the solution

contacing AR aR3hefh e BAIEDe A POt %wwgémveaﬁmrmmcwwl B8hghe nucleic
acid gs;r%glﬂ'h 7ex10 We%@rtt]%é’f%g tlinQ ﬁaclglmgﬂtre hing %& 519 Hlllc% flérpse&j ?tate and

surficient to pro charge ra
acquires)hy(hbp}uhc ChaB&ctéristicabout 2.0, to provide a

dr.oph c.li |d cIe aci d compl ex; (h). contactin
[013?% g ﬁ};rﬂz}ggqng ipjds bawe |cgp@ct§é :T\Agthctgﬁﬁ}(ugzkwlaﬁld -lipid mlgture the

deter%@ﬁtl{t)f &Hnlyi‘h&t{bn@ cfé r#éh@ﬁl'lcp&'gﬁmlc' ?’l‘vgﬁt istBmblaY 'tlﬂ.g fBrming the

nucleic acid xture; ~"and enDV|n
lipideyughei aDlepfirtleim ST]ﬁEr wethpeuded po denmvel thé detatgent wiléypicaly involve

s R gt S G oS B el b Svaporstion
at re&ﬁl@d @k@ktﬁb&?cﬁ@' slowinpohstieatnl STh&it %dsme ds; mtf(?g;eh QP hfgon across the
l'i pi ds and organic solvents whi ch are use int

mixtigpect of the invention are the same as those

0128 B 5 PR B SR B gmgpe

microis. Slf(f‘aibh(e&): firrghed s170 Iﬁé&uﬁﬁ@@@r homogeneity of size in the particles, the

lipid-nucleic acid particles can be sonicated, filtered or subjected to other sizing techniques

which are used in liposomal formulations and are known to those of skill in the art.
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I n anot her group of enbodi nents, the solution of step

(a) is two-phase. [0142] In preferred enbodi nents, the
W@ 20050m63¢2 | | pi ds are DODAC, DDAB, DOTMA, DOSPECT/OMRIOEN01677
[013DPCH 8thef ibbdiichRNhe el RIQ fvill okt QS&pﬁE@iﬂiﬁ%snhpld polycations

efbodi nents, the noncationic |ipids are ES
whighareusabdpeeftoe ﬂy@hmfwm oflcplbousingithe gresentyaepositiensy. Examples of

sulta%?e rgggpﬁlg%o%cag nsdm(gj;l %djtng%%ng goand%@/oltgux& %rﬂ?e! brandname

Powm{maE%yﬁcnﬁ g et cﬂathlemcd:d nIth(;vESE’&), Wisek@Ss USIglor o@kr salts of
conbi nations thereof. In still other preferred

hexagmefhiing nPther suiiablemehrationsdnglade, otgxampls, alsaif poly-L-ornithine,

posPhERLE L DAL 05Dt Aoy S8BAP bt S i
Addpmntof chdsakdlis 1@p&fﬁﬁﬁlﬂ§dﬁ&ﬂﬂwgaﬂm€m ha‘t’d%eeﬁlfﬁﬂnmdc aC| dis

gb_l_lasm ; the tionic, 30 lip dlﬁs DCDAC,
[014 pres P56y eBHon Biobidsa rIediods Méh%memrﬁh@l of
51} I M DOPE, PEG DAAs,
nuda?gt&galrﬁ@ %JrrﬁllgISeFJ’IW(g)tnli y%ghol i ne (DSPQ), chol esterol, or
cofedi n abommnngrwraﬁufun( ef c@hoﬁﬁfﬁ@uh rvdtlﬂ[ﬁ@l@@\éayls 1m®1utM' the
ent _is

R T T
amoﬁﬁ’c%ff %%om@ﬁpﬁi@b@igg 0 BRRAVD 17 Sa'dc@/a\ZQOéﬂaQQelﬁﬁS of E‘I%ﬁf‘ﬁgo]out 0.85 to

above, contactrng the nucleic acids Wth

abové atd mrewdﬁpulwdmp@blypﬂp@anmo}ew addsapipleshed by m Xi ng

tog) Lgeé rﬁﬁ ﬁy({rﬁélo%n 1S P nﬁ"u%Le&%%cg& gl dsleégﬁj sétution with
non-GE e lisias, tdifpﬁﬁ‘ide?dmféle?@a@&’ ligsd Mgktwef &RX M xers. The
resulting m xture contains conplexes as described
abte. W@&@ﬁﬁr@@w%\fe@t&fr@ﬁ thedinidnpelgicrasiqrapitie teprovide
{
hpldt%*ﬁﬁ%%%@ Bftptes 8w i AR RAAL AU Cark R e B! Ubpadation.
[0148bn ’I&Jamudlalocacidspmdscatﬁ)nicylm1dsabait;onm:ldzlﬁdqohndsd’rgaiubyolvents which are
i.mpl.y addi a, sol ution _of the at i S
usefyl g (¥ ashegh qlrthe E’E{ﬁ%ﬂnrﬁfﬁ&letsﬁ@e@é e des 8%{ foé @@tgods above
whidhdlbd 1QBrgeAR. &l 6 %§F%bodcﬁﬂ@1§t§ QY€ luﬁ ﬁ‘é&) @E is a mono-phase.
organi ¢ sol vents can be acconpl i shed t ods” known
In artother Igoww foembgkhmetnts, thet sobutimntof ategl (@)l is tw«zl-phmel bed

0147 S prederpltitoim s WEiBon R giietiae BYSR L oy Bomwa,

DOSPA)IDMRIE, POGER¢Binbatibisie@bL Uh othe? ptdferdiPéthbddiments, the
times the amount (on a nole bash@aﬁ@ﬂl}ﬁ cationic lip i ds

noncaipp linids agsBIM; @Qﬂ%@@ﬁl@@% enetglygol-bagpd polymers (eg.
PEGI 20@b dPlgG' b@(‘()yCPBE?.? dgﬁéﬁ?dlgewglxgé’r&% ed’r@nd{n B}]otdqg #?lé) #/propyls),

d1stda1q311ﬂ©sp}&adylchcﬁlﬁib4®]SPD) sheleswrs)f drevontbimaohs tHebef In still other
n provides lipid-nucleic acid

t inventjo
Pref%dtql@@gnwa # QUSaRif §OlYPEp alfeéaetb@nql H&loretopgeethylene chloride,
ethaflfS@EROPARARA S mblfhiibAPhErpOd! Ment s, the
I pI d- huc

ei ¢ acl particles are eit her net charge
[0148 utim apaiculadly pyefamederebadiment) thiegclefu avi ;sraqxlamd thbeationic

i BB D bR, oS pURIE R SEhbls ot

nonddfbdib GipRSis| 'E‘SM @@pp;l B G-THCA S di@%éa@@ylﬁl%@ﬂ@cfdy?ch@ﬁﬁé (I%PC),
proteln or OC S t’he roductlon of “an undési r ed

ChOl?ﬂtQIO]e phcombinpta@fséhqre@f (egbB&PG@nd PEG-PA An)candithe exgaicisslvent is
th {
methgxplﬁlr g%ln}r?y% & g Ql?&‘ﬁ(glll oxt & SthFIEOLI 41B%ale%ger%g@b1r*aﬂons thereof.

particularly preferred enbodi nents, the

35



10

15

20

25

30

nucleic acid is a plasmd, the noncationic lipidis a
m xture of DSPC and chol esterol, and the cationic
wo p@sa26332 DOTMA. | n ot her particularly preferredl/CA2004/001677

[0144)mb adiabevd, sonthdtmgrthaamiléioatids Withitke caryicllipiddie typically
conprise cholesterol. [0147] A varjety, of general .
accomplishsd Symaringdresthergrinst ohitionafpucleisricids ind g sepsmpeplugipn of the
.. _ ' . ini e di . .
11p1d.ﬁgfﬁpﬁﬁﬁa%@%ﬁgggtﬁ%}g%@ 1%?1??‘{0 cg'%%%&el‘g. FhU S&Gfling mixture
contdipoatmplerss rat desetibedatiuvieq Thesetdoatpléxes aterthar ¢anvartaf togarticles by

L, into for, exanple, a pre-fo SPLP or SNALP, and
the a_&i@on 9%3%%@1@2@%%8? ?W%V@Egﬁtﬂﬁ REEEIsOn i on of the
non-%aﬁg&%q didPik @ypiéﬂll&ta%(ﬁnﬂilb‘llqlg&‘gy §Rn1$XAARE & solbfibn ﬁﬁhg n&h-cationic

_ %ornatlon'steps. ost-insertton technique
lipids testhé trExture GRLaAAsing the qogpBRies. Amevdrye additidrecapyalsorbeaised.

face,of th PLP.or .SNALP 30 bil ayer nbr ane, .wher ea
SubsgqueRHEEmP AL MBS o B ranbecssepBpihed R asthag bgn 16 those of
skill §eP¥kS aftind ARbebdMHbed BBdveand external faces. [0148] In

articular, "post-insertion" involves form ng SPLPs or

[0143INATPe agpyntad opsetierdy lipida mdhichnie ubest inrilys espechefdhe twamtipn is

picir b aRuitt ety b 02, B5BA5 3 Bt S mpif i o pote basis of
catiofileipidd whish (s @fedrta pkovide Be bhargs-nabitrdiXed)ipidBaicheestid complex.

60-80% of the CPL can be inserted into the external .
Prefqrghly, the apuntis ipmaberkhd teahqu P dimesiths sgoynt ghFationic lipids used.

n r i . . 8 9 . i- .
O1EDSERAEEPRIR, 8N ol TR AR ol i
are pvepared| bysthemrtthokls descphed ghvoki i these ¢mbodilnentathe bpidaiueleic acid

.chol esterol) and al so, for vesicle ont ai_ni.n ) .
pastiglprcare i fifanct e il PEETDARSN Tl hATEE VO FoNiden fhegarticles
with ef.?eé "ﬁrzﬁéiﬁﬁﬁéf &ibnta%ﬁﬁw. Cﬂhi%feréﬂi‘ﬁ théhuchib Eﬁd%ﬂﬁponent of the particles is

’L- SNALPs™ of the present invention can be formed by
a nudsit adidivdrich ¢encotléd adesirbddioteinor blakcks e pravctiopditm undesired

i.ncl udi th L. ape co-dissol ved in.chlorofor
proti Tyt bt Bodimonist e et R 5 el e BoyRisorh g is cme
sphing@dédiielh ardd thel dafibrdc Mipatis DOD ACh YAl padtieslat1 pesferred embodiments, the
appropriate buffer, and extruded through two 10
nuclgie peid ay Hplasmisd, fheinoaeatioia lipid igpmextyiead %ﬁPQ@r@l Ghelestpral, and the

catich R4 ISTSQTNA S-S VRIS WrBhefiod bodiheh®, hebonbdiinic lipid
may tiedtenceoppriset dhelesfeeslmat i on of CPL- SPLPs or CPL- SNALPs

(0145 AnGeE Sl frare! ReRRRI BRI PLa (CBY etiating SRLPS) or
SNA\%%’_Q-IPIE‘%R@PL—M%nh@g QIZI@LE’QYM‘E Qﬂjsguée@ BdrenD Fwd %ésrféieg fiescé)l]niques

ich are incorporated herein by reference.
inclutih Epostratseitoni ¢éctinigupi thatps insediasofef CRhamt fesaample, a pre-formed

seLt S E R S S y S o Suthodsn e i
mixthRWiing ForumipRy, 6 SHalp SN AEP #rmadba sRpat Bhdpdst-aisbrtion
selected in accordance with the route o

techrigun seputsrintSPERs having C&kd ataét}lly F}hﬁnemamm ifacglof gheaditlifcer, SNALP
s GEAFA B, AR gL PR O P08 g oL o

both ¢@temaEdrfd dxbghaldecese. g., water, buffered water, 0.4%
saline, 20 0.3%glycine, and the |like, including

[0148) y Enpartiedi SPeshinseriiean iales fonming $PLRy erSNALRE fyny method),
and incubating the pre-formed SPLPs or SNALPs in the presence of CPL under appropriate
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|'i poprotein, globulin, etc. [0151] The pharnaceutica
carrier is generally added follow ng particle
w0 ooosmed3en. Thus, after the particle is forneRCT/CAZ004/001677
conditarisi(pleferatsin 2k3halir att6OAC). MBawpbrasMBOBLIfitRACPY. can be 1nserted into the

acceptable carriers _such as _normal saline. 25 [0 .
exterpﬁlelee ol Hetseipisnt vasiche giving Eaal; Cﬁnméraﬁw&rwé@bwtcﬁaqo 10 mol %

(relatl% {Bjﬂo%'i !)g T uml%ﬁfo}i 1%5%?!:1%%1 éeeggtfora é(')sg:{i@s ﬁ%&o f%&ﬁ‘ ghosphohp1ds
(whmhu i amtdld chaleSeed)and alseifghtesiat containiiePB@Hiptdseiuch as

ily by fluid volunes, viscosities, etc., in
PEG@E@@&ance with the parti cul ar node of administration

[0145F! &6 b€ Exanfb oFéf Wcﬁrd”ttg 9@1@0@1@@@ -SPIPRM e - “SNALPs of the
increased to |lower the flul | oad associated wt
pres¢nt émtention canifhe ﬁarrna;/bjoextpmm dultlds bpbddisientbll @f the lipids including

i ents,30.havi ng, atheros S asso i at ed,
the B GEERT R o o i g VB pBiE rpeen followad by
hi gh/eda&@mm aThyBpM miReé 1sAy8fat&PORRAS 9ro%aﬂer5uﬂteataha gxirhdd4Brough two
be diluted to | ow concentrations to |essen

P01Y¢&%¢@ﬁ¢1ﬁﬁ¢fé withta pare sige p£1 Q6 nrad diha iresultingi SPR.Ps 37 SWALPs contain

oA LSRRI 500 e e

formiativie 6f CPD-SPAIPR lok @L-m%&mmw@apm}ed hking S défdr@ht dialysis or
desirable to include other conmponents that act in

ethang] dirdysis wethof dor expmme asdiscpssed BoH| X FateatNand, 9}7ﬁeﬁ67 and
5, 98?%61’ %o‘ﬂP?mﬁL\éﬁ Afe 1H@Jrh61%{eﬁ h%&?ﬁ ﬁ? xféﬂ?ea”d to provide
or 1 ncreasing circulat etime and
[0150}1 c Tha suclgictdorl-ligt pagicies of thermesent:ilneermoa czm |be| athinpiistered either

alon$ alrcl::nldgljé%frstmolthgj@ { ec%all}%f%aégel';l)? le csq%%%_ st aa: p r;fgl%loglcal saline or

phospRAtE Bﬁﬁ%ﬁ §ele§tls'&ﬁ1 aﬁ:%oﬁg&ecﬁl"tﬁfﬂquﬁe oF aErﬁﬁ?ﬁs%ﬁéRH&d stRhdsd
such as’PEG ganglo& -nodified |ipids or

phanmqwtllcalmrd@lqeo CiEhera amom:alwhna” y/pil bathployedhas the pharmaceutically

opcent rat xon e conp in_the
sl AR U3 o SRR IR GRer B Fr AL ok Ofyo salin,
0.39%8%lycin® kedthd ke, Mdm%gmé 8leins oD@ hiahdcd3ab@lty ! f06h as albumin,
present i nvent i on e sterilized by 10 conventiona
lipopzetejn, globwhn S%érlllzatlon t echni ques. Aqueous sol utions

[OISQE é[?ﬂ@ pHatr gﬁ'f}%af VoS I | al{;’ (fd?@ gcgho%ﬂﬂgégﬂ%%}rﬁaﬁon. Thus,

afterphepatiekeiioforined,rthe parﬁaiblcaﬁsﬂe diliithd ints pRarhlaecaguiby isceptable carriers
solution prior to adm nistration. The conpositions can

suchag ReHma] s maceutical |y accept abl e auxiliary
[0153} b%@%ﬁc%nﬁ%dne Jaf et aﬁﬁhé&% g@mmn@%& widely,
conditions, such as pH a JUS I ng and ering agen

i.e., fromi 1@88ﬁhamahou30 D5, vspally st drat deasit éiblwet 2-5Keto dsamuch as 10 to 30% by

weis R VL0 AR P ARGEY 1R Y B bFycgplance with the

partiCsleht fhb@ef é(ﬂmnist}@tuﬂﬁsfeldc?éde FoH eP2Rs1b,Ghe BEitchtb@loadBay be increased
| i pi d-protective agents |cha?rotect |'i pi ds agai nst

to lopverthe toafl aspogiate p)ylth ieatmrnt hpap@ayjbqgg@gul@ﬂy esirable in patients
havilgé %hg%gcleljbﬁ E%Q{Z) a'te contggs%vg %?érg it ré%v gg %}l?e%é%goﬁl S

atocophéro er-so e e
Alteﬁia&bay,q{mdéﬂkfdﬁmoa&i bfifrithx@lipidemagibe dﬁuteﬂ@(blcﬁv coHentrations to
[Q155] In another exanple of their use, |ipid-nucleic

lesseganfdarpmation atdhe sitgpisdminislEatiosr at ed into a broad range
of topical dosage forns including, but not limted to,
gels, oils, emulsions and the
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i ke. For instance, the suspension containing the
nucleic acid-lipid particles can be fornulated and
waoadsieerer ed as topical creans, pastes, 0i nt NBEI/6A2004/001677

[0158F! s desdrited abewid theheicleidarid-ligiafatidost thepresht idveftion comprise

serumstable nucleic_acid-lipid particles of the
PEGplp Adespniygatesn ttiis ptten desirplile o arclpderogher comronanisihigicact g manner
similt (WG PEC-DAA Enibh 188 ol sy RO B piicl R hna o
providecd rmeans o1 iderefsingicircudatiphdfetidg andinoreasiag ke delikery of the nucleic

ds are —carried out _in vitro or in vivo by first

. .Tet no )
amd?lg’ﬁ:ai%_d%@ tBarE§L figQes s Subeomnopgnts MstHACabIY apieqt lmited to,
PRl S REIPRIEELSSILD: D SRHORIORS GuAt ity o)

r
ganglineide God enadified lipits pi ATPArlipidd @shepartibles.pFwysieaity, the concentration
invention.can be adsorbed to st, an 3Q cell. type o
of g RPWRAPL it O 85 s 2 Bectpou 1-20 T ik BEpFe et it Mgt 3-10 %
[015&11 e T8 bhhrtlRsutficalcMPdiRTond 81 SR PPEXAIARPhtBY nday¥ dtdrif¥ed by
of the cells, exchange lipids with cell nenbranes, or
convepienalhiwell krean stesilizetiomeghnifiess. drquepuscopioas canbapackaged for use
i i rt.j.on of. .the.parnticle can take pl.ace .
or SHEN Shs BEGoRe BRAB A0 oluDE. bR aflRed PLPaRi R Foie
combiusd @ithtadkeBe fdR66s solittoniRidr it€ hdnimiatiemeThScomSpddiions can

2005/ 026372 PCT/ CA2004/ 001677 integrated into the
contyg pharaseitidly aergriahle avgHiaensubsigncasine romitefl 69 eppsowipiatRe

TSR A5 A D5y i s

and thtflike) fonesangfle, tshdiufBRicetate) sodituhdacthte piodivinastd dride poiassium chloride,

syste an b timzed. Myre particul arl e. )
and i%‘fl%g%fo&%et %@%Em‘g&:@, glges%%)ﬁplg SpPentian may g}%/cgqlf{etqﬁgd-protectlve agents
hichipr&iedt 19 dsVihindtSedcali AN iR xRRAHVOE hRtddage. Lipophili
W ccgrrrponefr%{lss%fﬁn SPeLPs based oﬂr11 Jtpheixr rgl a%?%geesgP?gog%geoanP e
free-pidiehl gegneheraisucioas dlpkitoeopphetohsntbwatgbidlilzlatijoorspedific kkelators, such
fendosomal rreqbglane. This assay allows one to determ ne
as eﬁtboml?eatafe\/sélf§7 Kow each conponent of the SPLP or

[0158} héf ahdtRr@xBApRGf Eeif ise! lifsi Huel Bict cled @Hedfitdrpérated into a
ef fi cacg, ,t?ereby optim zing the SPLPs or other

broad rasieg.0b genage &rms jagleding, bas nebdpnisedie dedis odsremuylsiens and the

. | . A . al.Ler i val P
e RGO, NS B AR g ARG g ot
and mm&éﬂstto?i?dlﬁﬁéanllqs; phigtds| oiﬁ&nérﬁa@elsyloﬁﬂﬁsaﬁrehhe like.
those of ski in the art that any reporter gene . .
[015pL, ~ Pnce Torgerls top serum-siabje pucleis spidalad patiglen of ?r\ﬁqarfe%felﬁventwn are
usefiR"fof @b ﬁ‘ntrcﬁi&x@tian Sefuche #3&Anto Rndddild A 1y Bife od ésl%hﬁin%éhﬁon also
conponent (or, alternati vePy, any conpoﬁ At of the
provigies Rrethrodk ifqiintrdheig o mrchai¢ adidofe)g. capladmid) intdoelceltl The inethods are

. det ect abl e. | ab id the does.inhihit or
carciphOuip S G p RO s PR BTREbRarES & dssfihyd g iagel then
cont@HR@YhHartié16s WHE BRMYells ForePekion of QAR s8ffichdnlt Ifdr thddsfeBon to occur.

art can assess the inpact of the wvarious lipid :

[0152bnPgba anelsic(agiddinid particlss of theippesgnt inventioatcan he edsorlpsiddo almost any
G )i pi.d deriyvative EG,DAA cQnj ugat TTA-l.ipid .
el iRt e iR e, R G Bea Bl R it be

endodplogddeby 2poréiofl of tharslls ek tangelipids neth@eR Snentlit@iedr fuse with the
optim zing the SPLP or other |ipid-based carrier

cellss lsansfar or BipoggFAsiaNiof dra Hislereed peition gt hegrartigle carpiekepigee via
any otfedPEnéit p%%&s. l ﬁlﬁiaﬂiéﬁ@a&,e\gh&f)ﬁ%h%&éeg ﬂﬁibe,QH§particle membrane is
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can readily determne the optimzed system e.g., the
SPLP or other |ipid-based fornmulation that has the
w@e@anssr2 upt ake in the cell coupled with the PCEaN2®Y/001677
intedr&tB8N 6 tHel BN nfdrhirEhERYihe LORER oSk haRick: dRhSwitR the intracellular
carrying out the ERP assay of the present invention
fluidi ncl ude, but are 25 not linmted to, spectral |abels,

15§t 2 e ERP RGN Ve 48 Fvvof ulenian, HEUFRSBefaf Bfisiency of the sPLP
or othér 1Tfid-baded ca¥rRE eyktésh RENBs opthREBM mr@ﬁﬁti&ﬁaﬂlﬁe’,%%ﬁge of the

such Texas red, tetrarhodi m ne isothiocynat TF
ERPassay is i deiaisyishithe efifecd of variqun petinnig/lipids and h ipid components of

SPL%I%&? gg ghe?r{lr?]éiog E%Ff)‘éc% §§ Bﬁn%@%&%egoﬁrzf&%gé bﬁit%édﬁgﬁﬁggaﬁon of the
endobenslemerabliaa Thik st'aéi allews ahkl dei@mﬁl’fﬁl{iﬁhéﬂaﬂﬁﬁy hewleach component

spectral colorinmetric |abels, such as_30 coll oi dal o
of thg SPLP G othsr Bpidcbagecheasrien sypleaseffestsyemgtection efficagy, thereby optimizing
| : I ]
e 205 MHEE AL PLORN G0l BRIl el B R s
Paratkter SPlaRermntiodl iR P isplefinehaed carrier system using

i do variety ofrablek CalEmdltdeREEE 005 2
wi de variety of , / he choi ce

of | abel dependi ng ongpepsipTAkE}CHIQIUi red, ease of 39
WO 2005/ 026372 PCT/ CA2004/ 001677 conjugation with the

0159 B R Errbafiat e RS TRSirE mef iy Bpdtigs e
1ucif€aﬁ§a, gi-ghjlefbﬁ)sﬁﬁ&, [pfenPRidirésa@t PPotbia 14 ) chib@ekdid! TR Bddifon, the lipid
e

PLP fornul ati ons described above, the PEG DAA
compangpi(atadistnagtivels, anyecopipesenitof thedih errlinidmhassd fomeuwation) can be

1abe1fg{1; gvtlgl[aglﬁ%ég{ﬁgﬁ g?éerlr@%clgﬁ(gefd gﬁ%@.}ié’s ilﬂ%igf? 3P [ e \Ji{h%l‘f;gagcg‘?ﬁto the cell,

ve agen as descr
UsinpelicERP iassal of thegpresenglinyerition, dfesfaRitlini the afd cadanséss the impact of the
.descrj bed herein. Liposones also typically conprise a
variqu {ip GENRANERY (el catlonifolipig.ronesatipnic ligicy PEGligigderivative,
s ' , ik f her [ S
PeCPERALAA, AISHROBEER ] MBE COOIPALBEAIZIES Oh ol e
and fr@k&R}ioneffimidanetey, thérebeoptodizimgythe SVBP loabther fipid-based carrier system.

By phie Y S5 Torrh of Do aRgknge Pt foishbpped Gtigufatons, one
can 156{’@(211@/ dSmirde the 6gﬁ&3&ed@y§&ﬁ; é’?%.”fthe SP1P3oY otifek lipfd-Bsbd %ﬁmlation

5,054, 4,501,728, 4,774,085, 4,837,028, 4,946, 787,
that legTthegishicstaiake in g, cellooupled wath4he DealiesirtraasigciBameffiaiency.

ol S By i Sk g e
not {rdi€el%p; spelotped lalrls, Slich, asBluoeditent dy&d (@R hworddeéia and derivatives, such

812: 55- 65 ,(1985& Ma%er, et al., Bjochim Biophys.
as flygresgeingsrghipgyanewg FIHGREY: Oregen Gregrs, thedamgine anggegévatives, such

Acad.. Sci. 242 1988).. t.he .t ext.. .
sl e spnSpiEriaed. S Hieod B ipnin, pigcocrytin,
AM(NQ)’CMD{&_’S?, ahd88e likh apdi6labdls, sattdladipné?’ éig e , *2LéPMerc.; enzymes,

Phys. Lip., 40:89 (1986), all of which are
suchijag borsp mcgaha@brwéd@enalbq,lineeﬁleﬁém:aée, eBuj Ipaiirad calorintsiiic labels, such as
collo'é@a? :gﬁfglled(g ﬁ?ﬁ%&l:ds%qas%:og by a(ljsﬁi%}nlg]a{(?ﬁ%sglgﬂ Itag g?lg’l%g%e%g,tﬁo?ypropylene, latex, etc.
The Iibelrdahbeictinilad Hiegutly o¥ehdfedinto dtahydiest of the SPLP or other lipid-based

.cal ciuminduced fusjon of small |iposone vesicles, and
carrigy ystem wsingmethods well known in the art. As indicated above, a wide variety of

labels can be used, with the choice of label depending on sensitivity required, ease of
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nmet hods, all of which are well known in the art.

[0163] One net hod produces nmultilanell ar vesicl es of
whedsnageneous sizes. In this nmethod, the PCT/CA2004/001677
conjugation|vatH theSPLF doirpotient pgtsbilifyss@livetents) aed swiilbblelimstrumentation

solvent or solvent systemand 25 dried under

and&ég iﬁ’rBVlséﬂ‘F% nert gas to forma thin lipid film If

desired, the filmnmay be redissolved in a suitable

SO i and then
V- I y%pﬁdlﬁwfgg%thgﬁfﬁor m]gcfr‘%r et@‘?wlgl{‘rig%uee%eous lipid mxture

which is in a nore easily hydrated powder-1like form

[016thi dnaddition o the SPEParnmiletionsriesayibed abovsy fedBS3DAA conjugates of

the @gsleu n?rn tﬁ)n&dcgg b;)g Hs%dgm\kﬁ? P}%B@fﬁﬁ%‘% ?{)%Rlleg-%lgia lgo\é)gomes or liposomes

contélingiigl dnle W infte Bloattie dgentdlab HEGBM hdrbiaTBihdihg VeS| thb BFerapeutic
can 30 be shifted toward smaller sizes by hydr at i ng

produgfs desopibed herigie rlinesomey il tyniealyglomuwise A catiemellipidend a

R T e

cholp&6y] Unil anel | ar vesicles can be prepared by
soni cation or extrusion. Sonication is generally
performed with a tip sonifier, such as a Branson tip
sofif i eldPgsgme Preparationy, Typl cal ly, the suspension
is subjected to severed sonication cycles. Extrusion

[OIGZEY beva&adty bﬁﬁlleth@lﬁ ar*é)évﬁ'lé%‘[@aﬁ b%%ﬁg(flﬁéé@ﬁfé as §44eHb&@Bin, e.g.,
e Li pex Bi onmenbrane Extruder. fined pore sizein b5

Szoleh et tdxtélwusR@nBiqnhy@Bsoemy 9@@74&3&@, UrSi. Patdlos 186,183, 4,217,344,

423880 PIRL )R 680 sERPAL 4 b5y T, BRI Puicdn

No. mam1a424 IDeatmer smtchale@aﬁl Bi&hﬁﬁ | B3y Y. CA&&I44BQ929 634 (1976);
comerci al | available fromthe Norton

Fralgpp et @ls thapc. Nl Agpd. 156élY4ar 617848 éﬁ%%(lé’aﬂ) 5103?@, %@l nBigehim.

. d
sl SRS RSO S5t BB o115 1960
Wllliau’nss piorit, mne@ Uitk Abad. i$cdir S 24262461 98®sihelies Lzﬁzﬂoﬂbﬁ Marc J. Ostro,

g BB SR Poun T b e g uBlom s T,
40: 85?198‘6‘)‘4 d?lgoftxﬂﬁc@%'lﬁé&?brgﬂ‘edth%n%oyﬁkféren&h SuRbid l?ﬁétﬁ&i@ @'nclude but

[ipid-deter gent mce etergent is renoved
are rmimmtred o, vanibattong Extpesei, bigh mmdwmqgcmmh(mg mlCI‘OﬂUldlzatlon

detefgefl SR tiof Fosiels ool S A Ril-ngosion

metHddBasicdTay LIS RRIvAlll Iefownt iR hd arPOSOYTES whi ch have not
been sized duri ng 15 formation may be sized to

[0168Lh .Cwén%th@rénwié@ﬁsswlélamﬂgrevngSrOé hgteragsngous gizepwn this method,
the \%‘S]%fe .OE’H gqﬁnc?sf are Fis?&%@c{ﬁﬁx %u%tglf?le o%l%iczs%h;e?ipgreso?{en?%%{fgm and

1 suspensi on

dried tnider IVacilmdl dyanf inért gad fodorn hltlﬁﬂ tibidefilen nlfelﬁﬁlrdd[lﬂie film may be
filter. The filter sterilization nethaod can

redigsglve gﬂa Ptablsrsolyent. ghch astetigh. l?}{ggnog,aggﬁghqq lyp}ph_;hzed to form a more

romb RS FNESSTALE S el o b it . s s
covefral wigh zn aquoupbsffcreé stlotien glelsdliosddso hpdra@neypsially oger a 15-60

. thod, i
minilE ety B B8 Eel e Bl CLTAMEREEL gl Pipgnellar vesicles can

be sﬁlﬁe@wa@d &Hél@&@ﬁe@ﬁy 8l dhBhg Y 1HAsRNAEr BHRBE: BN &é}{ah%‘
oroduces a _progressive size reduction dovvn to snall

condifipris prbly ladding selubiliging detergentsn suchasuteopydd®lats. cr ons i n
si ze.
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Honogeni zation is another nethod that relies on
shearing energy to fragnent large |iposones 25 into
wG@pmbaB7oNnes. I n a typical honopgeni zati on pr oR€HUAZ04/001677
[0164)] Undlilafelldraresi¢RS icah BSpipsred be Gbicatioat @ @xiriidion! 9bordcation is
standard enul si on honpgeni zer until selected |iposone
genergllygperfopmes] with ayip seaifigeancaouBragsan tip somtier, i avignbath.

. \ . ; . ¢ '

o5, RSN OGUAAR Ol 6y LRASBTEI e 5 SRS

out lydiclaambiahe dxtirudeB], sm'r(hf dsehelLipr BiorﬁanbranﬁEﬁﬁhd@, Dgﬁned pore size in
Bi oeng 10: 421-450 (1981), .incorporat erein by

the exgpipiL flters meyegengraty l}%la%ﬁ@r ipgsemaliseicles r?2§P99§i°rSé%ﬁ§c dhe

liposBihe$ B3y G R Toled ' ' i
1possor??ca i on cygﬂq%% Wrrégﬁ ls)ié) hgﬁ% Eelgﬂrelgtt1 %éaa%\nﬁ %‘ﬂb &ﬁ%‘ic filter, such as a
Ceraflswédnafter t @nyuérdiallg hfaikibknfrorh itixoN oren €ymphes Véorcester MA.

[ 0167 trusi gn of |iposone. through. a.small-por
Ui PERa P A B Y a3 R e e, and then
« . 1 1 1\ t 1 .
1n3ec|f[iﬁgg1;egﬁgddsli§tzcgés @g@gcaﬁélﬁlg\%s%ggﬁz ggtgﬁ&hsl@qéﬂﬁ biamellar vesicles.
Alsopgipyspiaclipddy @0 be Bolubilized ity e Idptevgsht, edrfdhnkatessTuton X, or

n ) A s B S

micelles itieedbidrb @A 3O oTed By Ghp bf 4 Blthb&@bfipdssslb nfMRsds indN\Rling dialysis,
| i posones may be extruded through successively

gel iliggtionep vy & Sy, cenirifneniiay engphiadlirationeduct i on

01657 ARS8 RS ONAR] AR DU Rt i

formati@r mag bt sizabtwdchizvé @ desitadone range pidathatived nadrow distribution of

) articularly preferred enbodinents, |iposonmes are
liposgtesize gb%%tra@gedér ahpit %-Qﬁm@_.r@srﬁﬁemmfz Iipogqmpg puspansion to be
stemﬁ)zeafb%rﬁl&gﬁ&mgﬁmgﬁlﬁ%ﬁverﬁglgale{ér.p@ﬁ@ﬁﬁtérhs@érﬁizag&gﬁlfeﬁ@d,can be

usi ng conventi onal met ho nown to ose O In

carrigheutamta high thuseghgput bagie fchelpa@enioe haweeroen ¥izeth dowe $o ddput 0.2-0.4
0169] The drug delivery conpositions of the present
Mventi on (e.g., liposones, mcelles, lipid-nucleic

[0166K| SevradittbinRfues Mie A 81ABRS for @izEng) lifs6mESRf ddesired sib&1€0ne sizing
system c or | ocal deli ve%vof t herapeutic agents or

methig épdaspiieedag dhB sPaiend Nex 4,737 $33 visedrpprated lnre?\rg peaference.
. ; | i i i .
sons AR mebHhd Hop o UKL B I SRR RB Loy pprowsive

size eedpeticardowinttotshaii @nilimskdrlvesiciRs 1d3¢ than absitdl 03 i Borssdieize.
di scussion is fully applicable to the other drug 15
Homggenizatiop I%W@%n%ﬁ(odt et ighiessinthepriRgeener hto(faggent large liposomes

o P8RS, ORETER AL AL AL ABAEN S
reciradatad thagegius sthiotand emulsiondontoge G | kiMsel exder] ligabms sizks, typically

betw%?pﬁq‘tﬁ%ﬁ@.ﬁ irlltgd Ig:gvlg{](%(lggs:] %r\; o geéé%ci sﬁ%{ qil.t%eh(.)ef thee iiésls%{r%a/ﬂ \ggsicles may be
deterﬁﬁﬁéﬁgﬁqﬁa@p&eaﬁb Mght dchRQRROFI MR §bdctiBaBinaBBoREield, 4nn. Rev.

| oaded with a therapeutic agent and adm nistered to :
Bioptiyse Binghg.e £0:42 2450 €3Il ), iimeprpareted ierein byTteferemasr dpstagediposome

.agents.which e_adm.ni stered .usi ng the conmposition
aiom B bR oo bF @R B RS e Penes nBRER opfion cvotes
may $@hkt&hied vitrQEISS h@éisnfbhﬁto%@éfﬁ@ieﬁﬂiﬂb@oﬁ@ synthesis.

approg{li ate treatnent for the disease to be treated.

10167 t Extrevien af Mippsame thrpusth saall-Paedsl wsthosateapemlraneeie
asm%%etﬁc': E‘%Eﬂn&t ﬁ&?nbxfagg g‘é‘@%&oar]nggffécﬂge theﬁl%la iy I%ﬁlﬁlcigé ﬁﬁ(j)s%bq:ss]ms toa

XOr ubi ci n,

micr{)
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canpt ot heci n, cisplatin, bleonycin, cyclophosphani de,
nmet hotrexate, streptozotocin, and the 25 |ike.
weepent@arl y preferred antitunor agents incl udePCT/OA2004/001677
relatleﬂqrqaélbdeiﬁmﬂlsrm jstribrution. Typizailyttheispensiankik a§s¢ledl'é1,rough the

tine arab|003|de ant hr acycl i nes, lativ
mem§536 0BS oMLK TR GO e MoapTe iz st bgion 18 pghieved. The

11posglgh€§ %3? :b%%zét?%gédqg%g b@&eﬁﬁ/eg&;ﬂ% %te rﬁ%xggxfé?gkg d %eve gradual

reductisiniin épome smenfl%m'tusevm the prvsmtumvespemllfposomq:sﬁaueg a Slze ranging

romitRo e 4 e SR A AT e e preferpo da R R RB  eregired

emb&ﬁ’m@ﬁ@ 18J086mBeard HeEcbRBLON®. (Sec{nﬁ%bbl\(ﬁ) ziﬁhmsﬁsr y of
ot her drugs i ncluding, but not limted | ocal

[016%in e bt preteried embodimentt, bupty lrtmsamas @hlpmmr@rmmmnventlonal methods
bet bl pckers, propranol ol, tinolol
%Pasge?gfgqn%% atlf)hypert enS| ve agents, e.g.,

cI oni di ne and hydral azi ne; anti-depressants, 42 WO

20B5/ 020/ oY IHPOS T4V by Veckficlgs . | M pram ne,

amtriptyline and doxepim anti-conversants, e.g.

hepyt Qi n; . anti hi st ami.nes, phenh dr m ne

(01681 " She e |qeﬁﬁﬁ’rbfé?°%1ﬁa%?%th%ﬁlieﬁﬁéﬁ InyRRiie Grg-qposories, micelles,
11p1d-§1ﬂ51'e¥&3é‘c§@15drﬁéle§g'%§o?mes gtc? e e FOARL Bystemic of local delivery of

ciprofloxacin, "and cefoxitin; antifungal agents, e.g.,
therapew regents or btoectc\mmmis end aredvameiud in disgmoshia asshyas

0 clot.r azol e, st at i

o7l Fe R e SReR Eherely FEHRRARS hopeEtal afi po readily
appaft@f fRese of RRIINRARe ANHHROGN St dlédﬁﬁﬂi&{)ﬁ[fd}ﬂif @bHcable to the other drug

neurotransmitter antagoni sts, antiglauconma agents,
deliveryt systems of thermretentiayention (. gagmﬁ@leg,g‘émsgmes [noglPRE] acpslipid particles

e 19

(e.g. gﬁ\ﬁx‘%g rq§&j (S)'?E?X etc aﬁ f%gﬁcgle%aggoeda%vdn mek&g% #%%%d luglgé Iﬁ% PEG-DAA
conjugates od ek ﬂr@sehﬂﬁhlﬂémlo(ﬁ) to bl ock pr oduct ion of sone

rotein within the cell Nucl.eic acid is negatively
[017 ﬁh aFgicthe éﬁ]d"%9} Berapsitisi HSOART IV a%f:n&@ g}etPE@wl%gAféwaw@@ang

lipos@ﬁljlk'cl)?ﬁgl)ﬁggxﬁ c{/agrbg‘l 3 W‘tﬁlael 4 a@@l&fc a§91:ijtes 8al .é% xtbfbéﬁ tG B subject

requififg Ti@htnrmot Tiee thetapaitcalgents pilideadre admafisteted uEiE@thbmposﬁmns and
.S invention is .as

ates qof. thi vant
et b8 S ToreTHR HAT 4RI caoR T A GreneHected to be an
appréfHat SREImeRUB ha Aisdhtb B ireded.t ORGh the IO WAN Be bR ¥httheoplastic
parasitic antigens, viral antigens, immunoglobulins,

agenie suchmssyimstin (as et shae othe \i'ltm;a alkalpigel doxarubicipemitoxantrone,

cam SRR iR s btk B G kMo R B apocin. and the

like. IE’s‘peﬂhlll}@pref@fedlaﬁﬁhhﬁiolagérﬁillrﬁhfdﬁol‘@)ﬁ&xan[lﬂé7a@lind;hp@ﬁ DY®fcristine,
cont ai ni.ng the PEG DAA conjugates of the present

vinblagiinen€ysHae asebingpide, anﬁaaqyictzwaalkylaug%ﬂgﬁntSaﬁla&Ia\mcem@ounds

anti e‘?a{bo l?e%%dmc fdagi %eh{) Emfcthaa% Qr?étﬁcﬂretxgtetaﬂﬁ ggﬁﬁé é’rgf pytidine

or gans
analdg@l Ytﬁilay_alpmbe)dmablemm déelivien gnti-hffed%‘ﬁ@a@é;ﬁs &mpem@attﬁmesﬁlsmg the

t he nventi on can al so 20 used as_ a vectar
compayngErT BB TSI Saepron, M sommosiions fhgpyesent mvention
can a%e&ttﬁeé elreed d&kive HéhveWGf &HEF’(H‘@%S inbRARB! bt Bnited to local

glucocorticoi ds useful to suppress nmacrophage activity
anestaetics, &.gnpgthukiinesnd tldorpaarhizin; éedamdrwtwgbbckmm doe, propranolol,

Ay L R MU TS —

conjugates of the present invention and
42
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25 containing targeting nol ecul es can be used to
stinmul ate or suppress a cell. For exanple, |iposones
Wo p@sopsrating a particular antigen can be enpPOyed210a/001677
e.g., it HeCarh tptBlisEidd RRBHIA LhER o G RIndy b3 phbiyi8ihCantihistamines,

antibody that” Specifically binds that anti'gen.
e.g., diphsslydesminecdiprphertiiimine apdguomethazinegragtivioticAampibadtentd agents,

on the i osg.g}e surf ace catn.be. irelcte to stirrulaie I
e-g'=<;g81“ia’§1y°18x§?_%° FAG™ SRR PRSIl A8 POl derconazole,
econh@élk.ESoonhsllé) %ufabbr?az@]_é?él@ﬁﬁﬁ‘azoﬁ?ﬁﬁacﬂﬁe[zblé\,’\hj?s@édrﬁ n#ifiedAnd

be stimul at ed to proliferate as part of the treatnent
amphgteriein B anfiparasalic agenfsphqrmiones, hooenssantagatistsnimguadmaodulators,

P, D ' th t, | t] .be .
e AR b B ERE b D80 i ogns
[0172p e W ssmertoagd BsdvieCcatiofittlipidd @b deus@l inahdédlivespRtadddutic genes

iincluding those currently fornulated in L
or Ol%uﬂlé?ﬁlqgﬁﬁﬂmﬁ@lfdlw pulispasto ackgmoduntion 0f sameprotein within the cell.

oo SR RN Hend QB SHSTULGTPRRERIY Bl s o
formumi $RLP $uatapletfonfprmoladdn asd tdihilaraleBveapef hifidleictacidas desdribed above.
pe or tissue. Targeti f_Jiposones using a, .
0173} igoghes e H@l&%@?ﬁwgwﬂf@? gﬁ’&?—@%@ ﬁé%}élg?tﬁsg%f%a@,mtf@rlpn is as an
adjuvitl FAGRNIRELRHLALE botﬂla}ﬁﬁﬂﬁf S EhdbiansV 'P'i&ﬁh%ti%én%; §hich as diphtheria
riboflavin) and nonocl onal anti bodi es, has Deeh
toxofsl, ehdleragdxyin cersasiti domndigéss eriraleang gensyingnuso ghativding, ddagmes and
.. 4,957,773 and 4,603, 044, the t.eachi f which are .
his e BB B B P DD PR Y e PalRgaE fpghomes containing
the FRG-E3A £ So8jaPat6OSMNé fRsdrl MvRitidn for nafuBiZatios Fﬁﬁp@%ﬁ nts
thereof. [01791 Targeting nmechanisnms generally require
[017d]h atLipasemes eepieining thgBREsDAA qoiigates ﬁgﬂle@nesmfemventlon are also

partif‘v ] %gg%genf@llf aes:cgﬁ‘ielrg 2 %9{52%61% gha? gx?lﬁ ib% tt%?é:tg(? fo '&IQ \%ﬁgrtﬁgg%tﬁ éymphoid

I'S aval I on

orgah@togimulite an xminpe fespénseel | surface receptor. In one
enbaodi nent, the |iposone is designed to 10 incorporate

[0173] ¢ dAppsemgs compiningthe PEG-PAS qopmigates of te presentipyention can also be
- . ' . '

ued| BT 0L oo SIS Rl Rty o

macpbiges e th particulad) glucosmticcadreusefit] toraigtprask smactophagenactivity and

rophilic. portion.that i§ chemcally avail able o

tymghnas b vBE HHRRegr oDt i Iy arBEr i e present
inveR@d.i on is selected so as to be chemcally suitable

with the targeting agent, such that the portion and
[0178h e Atipdsomes eordeininigdhe REGHRAA deojigates Bf thegreskntrigyention and
contSNNSSH o) 1%{)fei n gs%al I%d(?xttencis out. fraom tge |

PP Aestas WRIPER CAner Y559 'O UHP G150 SURREE 8y P £ Py oxample,
lipogo@rsds inddfpdriténg! BpGedl Adnbgentan Y engs10%daa S8sulatd the B cell population
. possible to attach the target agent directly to the
disp suxfage gbipodithat speeificallyings thakaiger sLiposomes iggprporating

) . i . '

oS8 AR o B B EHs i e B i

exprpssitg the apprdpidie receptogebr thgsnfactotd Wding thés Siprdaah cbaple marrow cells
t he |iposone, thereby naking the target agent freely

can b Sirmulied ¥ igtieaste i bt Gk Sreenho Recdpiietar

[017:7?lr Qgéoso{ngg‘ g&]tai%%@ﬁ@ﬁﬂ(%é@%%jdf‘gfﬁ% Pgﬂﬁlp'r@sgntt iBfention can be used

arg agents can be used. For e
to delivesptyatrpdiydt & b athetapritiveagentsi dihgrstic begends; {abekstoz dttfeo compounds)

. t ach t t : . der.i vati zed
inch R B el e S 4o e pralbeisit | zec
bl eonycin, can be used. Antibody-targeted |iposones

can be constructed using, for instance, |iposones that
i ncor por ate 43
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25 protein A (see, Renneisen, et aL, J Bio. Chem,
265: 16337- 16342 (1990) |:and Leonetti, et al., Proc.
wNd0b/0268cad. Sci. (USA), 87:2448-2451 (1990)) . PERaApI0e801677

[0178f UREGRA BEbOMRhs &% iCRRBirA18 ® tatREtHe oSS of this invention using
proteins, specific to cellular conponent s, including

targeémg mgeﬁsesém otd weeidici & kell hwe plr tissvs- argeting p&liposomes using a

vamett)(,| ﬁ%f%gn% %(ijetgzg astualagsg‘l, 2 a5, Cﬁg acsegég rf)tcik_)é eﬁﬂ{'éo%%o g’lgs tv1‘cam1ns
(eg G%ffﬂa@ﬁi) aAd hid@berend] aafibddie Bhgtech ?rdvhdi@%&l@é&mbeﬂ@ee e.g.,U.S.
Academ c Press

in 30 Enz Io 111-119
Patenfchiy 4,067 33 Anif GHE M T \cAgines ({cTidbare icorporaied hotéys by

referg@ﬁ %W?ﬁg%ét?eﬁg% Ai}?ﬁ%]geggﬁe ﬁ)%gﬁz&em o £ fragments thereof.

[0179] a@ungting nieahgednsgenefally hequitefhs Ahetacgeiing afarsbepdsitioned on the
treat_the tar d cell qr tissuye. For

surfaéﬁ gﬁ%] glpomqqmasup]&gin}pnpgr tg@UgP tagest gnolety is @‘@Elé]éie for interaction with
h

the t%"ggt? rﬁ%y%lﬁ%ra liehi c%lgérﬂé%tcg gé&g%tgf nlngﬁlg%ﬁggﬁﬁﬁé#z Oth hgosome is designed to

incorpetdte a Gonngster portihentb |t1pmmelmbﬁanaat ﬂhle algratmﬁhp@sdkge fiirmaton. The

conn b SHEE i B A iPolGhgorHE (bates By Eufitghananghored nto the

menfb%ep 'Itefﬁﬁdltalsb ']M@@E hsmoﬁﬁﬁc Bért] oatzﬁa\t@@cﬁ@nhsdwvlaﬁa@e bR#e aqueous

facilitate di agnos Ic 1maglng vari'ous di sease
surfaw af the hpnsﬂmmlu "Heg Iydnenhslic portipa tﬁe@lqc@drsp gstd bfscp@m;cally suitable

with e torebURE S8k Yonen IAFRE poBRSY dhaHephe 3 3 3RLRATEIRI hond

Theréfoge, lﬂl@@con@f:ct@@ﬁﬂl‘ﬁo@mdaﬂy REtehdrihRifdt MieeHobdine’s surface and is
ﬁ%@l‘tl cul arll3]/y advant ageous as they can easily be
Ccon

tadtte gorrect aooalt@euthﬁ targeting egenkeln sospRerses: it igpossile to attach the

targéé ggéﬂé gﬁeét@ggge W&g%&%goﬁéﬁg 1’;1%3{ %%g@?éﬁg]a ESI}QOI%%HabIe tousea

thirdpn@lbwle)m mms af mglemldr i Gt O il badge Imml thabdrmectsepbmon and the
such 51Cr 59Fe,

tara] $59% DR |the k1o obipE liggs FRETY e na% A6 theotgokagent eely available

for uﬁ&ﬁ%org%ﬁﬁ theeel¥@iar fpft, 1221 and 18F as

positron-emtting. e | i posones can al so be | abelled
[01801 t Steadaedmaethodsefor couplibg ithedtrgsbadents qpunbpusek Kafr ekample,

phospBly s BAO ARG fcn dim i VR BR P ReraRoF btk arents. o
derivaH26) lipopBRic Joﬁ{poﬁﬂ@df%dh as Wpkl-détatagndd ‘M@omﬁalﬂ 2nDéused.

the teachings of which are incorporated herein by
Antibedyeteeasted lippsomesemniyg cpnmqqﬂdisum@r[lmaaw}% lmmggtheif incorporate

protén?%ﬁ('p%‘eg R%Rﬂé{%o LopRl Efo‘@?%ﬁ&? <§m95ﬁﬁ§§ §bg)> 195 L{a&fetn etal,

encapsul a I'qué,

Prod Natlb({ldraaly&fz )asmam&aeﬂb(laae))p ekemnpleabf ‘[aomﬂnggnowtles can also
od. 0185 one eﬁgapsul ation techni que,
inclige qgheaites q% agw@ FRTEP Q1B tSgng Rigingeptigpns aé?pclated with

neopPsBRYr furids v ?fgtelhé"ué’ga' ? ﬁ:%tin&%@ﬁﬁx@sscaﬁ fbe aﬂh%%ﬂ b gje 3&)?(5)0mes via

concentrated to a dry er 1s
covaidmébmdseﬁjeef Hleatha@dvdlmb ddnserod Paeinetb hiposongest 49 Methods in

el D Bl B b e s Bt g the

blotlﬁrwl(ﬁgigggggn{o a dried film of
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only lipid conmponents. In this manner, the drug wl|
becone encapsul ated in the aqueous. interior of the
wo eesise2 The buffer which is used in the forpe@Er/iCaosnor677
[0181]1€ I kRS O¥BS tePdiafifdsBOVargd¥inglo® el os¥mE AP Ribs&Rntly be used to
buffer solution of, for exanple, isotonic saline,
treat sheolgpastadecel @ tissued Fos exanmde, vdrenctthwin i oaupleshiom targeted liposome,

. f .Cener al | he .drug, wi Il be present
the ik EAPHbg B el g R glne 18R 1 Mchas LBpRSEE con
ng/ mL. The resulting |iposonmes with the drug 45 WO
2005/ 02638¢ 8f e 1ipésiied/49 Wikgnostic Agenpor ated in the
aqueous interior or in the nenbrane are then

tionally. sized as descri bed, above. [0186].
l018$fa‘r?¥§ﬁ3m& CIYSOBROFEONS, 8@3}?@8%@3, BERAreddseithRBEGPAA
. I . . . .’ . o .
oGO o RS I i PR R s
imagheg eff varibys 8iseast etatas decluding ginors, inflemed jangsydedionanec. Typically,

nt i. | oadi nethod can used with essential
thes iR i b R PP PR e T BSP 1APSl o 4P 8 wsed. The use
of gabhrBh-8nVHIBR r4i SiSRby&Rds Rifti&ﬁlaﬁ? RARRfAgBO® asABEQH Sasily be counted in
nmedium Preferably, the drug will Dbe relati'vely
a scipfilipgionivwellccogater igtnot requit tispmrhontogemizitivmopriar e counting and can be

. ] 0 ranes. A transnenbrane potential is
1maéce£r1§\g?1 ag‘g%%&%e bil ayers of the |iposones or

[0188} 0Gahfind-iop pesifren-eontihg xRBoisstepdshee Bipi@lly asdd)aetdichsi HTE 2 Na,
51, D€ lsi.lqo‘)?sorrenp fipans, @f, 10 the transmenbrane . . g 5
CrpoteentGaal Rovhdng 1 dngife it ansapseemiitiag; angd syehay afed BY. “Na,
75, 0P | oncent.rat i ' :
Brohaand 09 o8 poiORRIEAL! R ShRShREpal Ok BOBHBlo Pl a paremagneti
isotopre firrpanmses dihinyivwodieguisisads through dth wetof nmggetivaresdnatcdiynaging
roduci ng |.i posones (ng different _internal apd

MR P AR OaTreH BOH b s KR HBIS B POIgN Gt L4575 the
teacHPhsich fARHEHTIE 2 doPPbral hbldfTby REGHcel N @ manner

predi cted by the Henderson-"Hassel bach equation. 15

[0187] The liposone conpositions of the present

i nPent i beading the/ Lippsomest ered to a subject according

to standard techni ques. Preferably, pharmaceutica

L 14 | 0 . L [e

10183 RAAdds o Blne ARy RS e SRRk B pypmupte, an
encapsul atviecchnijug, loadiup tntd dieclagéryandra trarismambsdie lpdteniial loading

Ngre preferably, the pharmaceutical conpositions are
methg mnistered intravenously by a bolus injection.
[0185¢!! i@@r&eeeﬁcgéﬂgti%h hQMFighe! th¥ 31"?1@l aﬂdtlﬁéﬁl&ﬁ@ orhlts are dissolved in

Invention are found I n Rem ngton's ar maceut | cal
an orgaiie selyent ividkchPubipesies my ndsciblerapd coltentraité tphiley, filka. A buffer is

1 ed. (1 . The pharmaceutigal conpositions can,.
then fddedfaie it BirE BoSOic i SS0 Da g G Hecborated into the
vesidtORGIS. | ARGmatPlelf, HRPdrud ciidbé SlaYedthtct RS And hddedSo (IR film of
as inflammation, infection (both viral and bacterial

only ilipide@g‘rm@gyl}ts.n boibisanianer,dandrg willbecome pirpgsilated in the aqueous.
. r rapl eytical..c Sitj.ons.ar
nterl e Potornt  FhAETRIH s 585 B EPEERLS! A Bporoppps can e any
bioldggically demp et bsffén sohifioh @f, foNéxaiie) 9stsorael BalitespHodphadbuffered
. which conprise a solution of the |iposonmes suspended
salingypr gihes (Qve prndpiteengliy butters. Geperplly.dbe Jrugrvilligasesent in an amount of
| £h+ [ e ]

rom B 4L p i B g B PG BpSshR i e

the like. These conpositions can be sterilized by

conventional, well known sterilization techni ques, or

45
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may be sterile filtered. The resulting aqueous
sol utions may be packaged for use as is or 30
wo ywplo2d3rzed, the | yophilized preparati on bei nBCT/CA2004/001677

incotpordiedimcthebdueons itefor be it ausbran dit Hen optib&dllytsized as described

adm ni stration. The conpositions nmay contain
aboVshar maceut i cal | y acceptabl e auxiliary substances as

qyi I

[0185@ g'ﬁérgg%etlg)trﬁ%gil Rt qp}%@ﬁil E}ﬁﬁé ‘t%eﬁQlegdﬂbe& ?rpgétgﬂl ?’P@ S. PH&H: Nos.
4,885,d772,53, 0594 2dgemnt §,1 7 WB18, IthEgccmmm @f \ahndh h]l‘eend:drb@rateﬂ herein by

examl e,, sqdi um 46 WD 2005/0 372 PCT/ CA2004/ 001677 i
roforgichy GEYS e AP TGP POISBI CEnS BFINGE compBe weedifh essentialy

any &MveRtidal dieg! |vﬂi1é1f'&a91ha|x%ft g cha??éc@ta{t? thﬁﬂﬁ&%l%ﬂ Al a[pgropriate

tri et hanol am ne ol eate, etc e concentrat
aquegﬁs mﬁfbl@m rﬂ;eﬁmhbjo $inet drop svill ftven'ﬁetl‘{ﬂ}ahptmmlm socthht it will partition into
ornul ati ons can , var m | es
the 1pBRIHE BletrBinet 3R rabSblai€ plteniasSs crahlBbrSE G bilVkes of the

liposdHieh oﬁﬁrol&n 11§o§dﬁlé”éb°{ﬁ1hé‘xé§@h& e @B8lisbhdedifioRe ﬁﬁds@ﬁ’le by means of
primarily by fluid volunmes, viscoSities, etc.

the tepperpeibiape pofientialt Ade pran&mmbrane poieisiabis wmatndshyr catcatmg a

conc %&ﬁ%g%drlg rfmd(h%%g gﬁoerﬁ ghatrg edns‘}}%g%sn Leag‘z 1 Ng a ﬁ{;pana)% g@? across the

menﬂbﬁz&ﬁs (Thie condeﬁdht@drﬂ@eﬂlent it i £8¢ BY o duading |11,po§ﬁﬂestﬂaelng different
i ke), the_ disease state being di agnosed and the

interpal g PBiomab MogHGmA ias 1 E1saFICIoR rotoR Eredigah bl powaulation can than
f bod
occuglieﬂlé(“ %e?g)?% té(b??%ﬁ:@&%rsén-@ﬁs&%ﬂcﬁ h@aq gm of body

e lnvention w escrl bed in
[0183F e§1he tiposetnad ¢onhgps1mms of ths pesseditiinventianpheBy adiistered to a subject

f Iomnn es are offered for illustrative
aCCOﬁﬁ%@sSé RGO G T kAL R CopipgSitip Rl bs liposome
compd¥itRimg af@aﬁmﬂﬁhtste}—apﬁa?erﬁéraﬁif'zlel 1ﬂ1t9ap%ﬁﬁ)n@£ﬁy, Yﬂt{dveﬁc\ﬁ;\ﬁﬂl' l'y

recogni ze a varl ety of noncri tl cal par dneters
subcptanedyslyoiraniganussnlariyd Mdre greferalylyethd pbarsmactutidal G)Omlb‘(EltlonS are

ults. EXAVRLES 15 t
aam B B B T g el RRETR AT Fofen YA Brfedn thgpresen
mveﬂmra@b €ouinkd it R%fn%ig%n’é Pllﬁrﬁm&tdﬁ@ﬂl Stidced, MAR Fﬁgﬁsﬂmé’(}gﬁlpany,

EG C-DMA (8), and PEG S-DMVA (9). They

Ph11qqlglp@13aP@ 9 Hﬁi}ﬁdp@gg@)r side, phgwéacgmlq@é cq>mpq>s(yt1ons can be used for example,
o g YT RSP L Bk ke Lol gt Blfmation,
infeoBAAﬁb(ﬁh iviraldod Haoterialsiefeictont ) @eqpl@ste Bindef)\e/dlt | on can be
L R e b b B s
this ﬁlbgntfa;a%roﬁﬂég &Qﬁ%s@iﬁ)ni Rk intr éste&‘/@n&%dﬂmgt?ﬁ N vﬂﬁ@h Bfmprise a solution

synthesi zed by sinply substituting an equinola
of the hpeﬂwnasfsugleeéfrd)nh abraocdptibld carrieny piefdrpbly lan aquades carritheA variety

! h YENDIE ,
of aqfls IR AU oS i T COYFGRITISa) Py SRBieAlise and the lke.
Thesé Jabm§531ﬁ<§hscbah@>é%‘%hll@&ﬁg}e&ﬁwéﬂt%am\ﬁewl@ﬁw@@&ﬂlz a@or?t'éodﬁniques or

sodi um hydride (11.4 450.0 mol ), and
may R stetilefelbrser. wi herfesnltmgagéwom@hstmls aehy be mgkaged cﬁw use as is or

lyopl%h%d ¥ﬂeol§gpﬁlihgedpﬂr91§)a?ﬁ o%' 1ng(com60119€d with a sterile aqueous solution prior to

administration. The compositions may contain pharmaceutically acceptable auxiliary

substances as required to approximate physiological conditions, such as pH adjusting and

buffering agents, tonicity adjusting agents, wetting agents and the like, for example, sodium
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30 50.0 mml) in benzene (75 mM) was added to the
flask. Using a syringe, 97% 47 WO 2005/ 026372
wWENsQ2300D4/ 001677 1- bronot et radecane (36. 7 nPCT/CA2008/001677

acetd‘l’fé]@bdmﬁﬁctﬁtédﬁﬁﬂrﬁ) chlbgid¢ |pasdssiamchldiRlel eAcimahlomte, s@bitan
reflux over.ni ght under a constant stream of
monﬂ?‘t“iaE?gB?Pt ARkEipyRlegls, 476 r oom t enper at ur e, t he excess

18PN 3 LV ST, W B0l s o

vary wadely risndtem tead thaa abowdp@E%atwenyilyf atonat 1east taboliaz¥%ne as much as 10
shed with disti]led water (3 x 200

to 303 S?Y Wit § %gﬁ e pelgrded B y Pudioig YHumsE &SP, efc., in

accoftMhi&fh tm%%&%%d&mﬁgnggﬁe&@@ F‘o?%l?arg)iosw the amount of

evaporator to yireld a colo ess ol
comppsttem-ddexsintereddeilaleppativpon thpartidetelpbelnded Giteg dadiblabel,

fuorfgtpbelniehf ke HerBefieothie bAaa SRR wHant S Pfskment of the
chm&lhﬁérﬂél@?gll géﬂe%lgr7 B e@rﬂ%&%bﬁtpmmd dbbubYn R e kilbeXaNboll§ weight.

[019 2Tar: menmxywdkbe ®samh>qr1| m)quarempiaml by, wayoofzpecific examples. The

follo ORI G bt P R B BT ' o e

1nverﬂﬁ)nﬁn AP aners THbse 9P kidn i ltHb £t Wﬂhﬂ:bdﬂ}( %@gﬂﬁé a variety of noncritical

Trifluoroacetic acid (20 was added, foll owed b?/ 15
parametersyihigh 31 %@ngﬁmﬁrﬁlﬁ toayipld essentially the ssmg resglty
mol ). The flask was wapped in tin foil and flushed

with nitrogen to reduce expogi tolight and air,
then left to stir at 80C overnlgt. The et hanol was
reaned on the rotary evaporator TLC (100% CHC13,

, 3 nost of the
product. This

ol ra%r%rﬁpar@ﬁuf R T T

D, EE(Z {EDIMAI(S); ythREGFSlD@BA@MT}%y hdve E’b@rﬂﬁfoﬁtpraﬂrséf the amine lipid
myristyl oxypro ).met hanesul phonat e (3)

1,2- dwm@x@mmrlraa%n@ (éi ﬁﬁﬂﬂ @a@rlk@h@@mdéﬂbsn@ﬁrt@ (Cm) in length.

OtheRPRYADAUE shfay gl o o?@m&hg ‘ﬁ@\%n&!)ﬁ' ?fﬂle%i X\Q‘rgltﬁgz%d usmg similar

nitrogen an N an ydrous
protdcbB. rFIo) instanbe; PEGHA-P§ Al adid PE- Gt-IQSArdan béSyrﬂhemH))mmmg the Cis

et S S 0 BB LA 1,568 b Lt

amotint %f gﬂeﬁ%ﬂ hRIMIO Y RERRBN bsrilde ;ﬁ_’th(a Jc/@ry'f‘ﬁlgt st%ﬁ(s?nﬂﬁ@ﬁ@ of & c':(ﬂnpound

anhydrous di chl or orfet hane (100 was added and
(M).reaction was left to stir overnl ght at room

Sebar ot BIRRGY i Roarehe s HUTRIREATO6 N ) and

was washed with distilled water (3 x 100 m). The
corrbl ned aqueous washes were then back-extracted with

\A/Y\/V\/\/\/\/\/\
NS PO e P\

[0192] Benzene (250 ml) was added to 95% sodium hydride (11.4 g, 450.0 mmol), and the
flask was flushed with nitrogen and sealed. A solution of 3-allyloxy-1,2-propanediol (6.6 g,
50.0 mmol) in benzene (75 ml) was added to the flask. Using a syringe, 97%
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5 di chl oronet hane (100 m ). The conbi ned organic
| ayers were dried with magnesium sul fate and the
waelr@kbaiseet hane was renoved on the rotary evapor/a@azn4/001677

1-brémotetredatare (G6]70ml, 11269 minbl) whis @ddddli0@he Tdkladd tetercadtivpesas left to
in Ml ybdate) indicated that the starting material had
refluy) qvesnight uaderiasonstantatisan o attrogeni Onpeeraledi rppm)temperature, the

exce%}slszogilgl_l g ddAPS sllowl)ypqruench[ed with ethanol ptH no ﬁlrth%}'. ef%aveic.:ence was

myri styl ox opyl) net hanesu onat e
obseRredp dihatsolotion fvablire s f&rdd tmer separgloox fymnelpyith bértzead (250de) and

wastisds ooV GR35y Thsrsaiseuss:dsed vithmagagsiom sufate
and fhe séRet r@iﬁﬁkf%d &fhe rHQRAS bR S PRld em:(ﬁ@ur(e%)g’o . 9LC/(3

mol ) were flushed wi t'h nitrogen”and dissolved in
ethemh¢xpde, slgselnpediinolyhddterindicatdé thap 5Oshdf)the Thrtingewaeriad had reacted

o T T PR oSt RESER R RIS A SRR omatourapty
(1-5%LRt Adx M) tGieldOLR0 ¥ (SEYRPOF AL AmYSstIDx9-3041804PEdPaRR 1.

punp instead of the usual aspirator. The residue was
202di ss8repeation aftll oPétaismleppeonany3-ahd)t ransferred to

a separ at funpel with a chloroforqrins (50 ),
Hbe distfl | e te d nol X 4

m distfilled water, 50 m  ethanol). The conbi ned

aqueousy washes were pack-extracted with _chlorgform (2
x 100 mi)s he i or < | S dry

wi th magnesi um sul fate and the chl orof ormwas renoved
on the rotary evaporator. TLC (30% et her - hexane,

| : s ; A

019 3B X oo ) 3 B U oL

(250ynB] FefludBdatetiy aofd (20 midieras added, followed by

tetr%%p@%@%gﬁﬁ%éﬁmBﬁgg g,t 3r.]5‘|n{n%19 eTILlle' ﬂ;lsi v}//gs) wrapped in tin foil

and fughe@wIH HiSodnQY YEeR KkHTRKo fight Aﬂ%'éhﬂﬁ%%@&oﬁ{r QPIBE Hvernight.
5 [0196] Crude N-(2,3-dinyristyloxypropyl)phthalimde

The dth@xd vois gemoddoonthe Ftanyaeyaphiraton| Ve (10609 &HGlnalevelapal in

- j dr at 20, m .. 412, .
Voo R 06 BRT O i Pifnd Pl miastel ok e, This
resulting pesdieNRhs el RIARE Gy dThsk B@uﬁﬁtoﬁf&naﬁMgﬁﬁlﬁﬁg@O"/@D@M) to yield

the resi due was redissolved in chloroform (200 m).

11.5e4&3 pradi pimyristylesypronang-el-of f and the chl orof orm

was renmoved on the rotary evaporator. TLC (10%

MeOH CHC13, devel oped in Ml ybdate) 10 indicated that
nmost of Prdparaionr dfiOMD, Sadlieyiistylofattopd pldtkaheswiphardie (3)
product. This resulting product was further purified
by flash col unm chromat ography (0-5% MeOH CHC13) to
yield 10.4 g (89.7% over three steps from

1, ﬁ-di mypistyl propan- 3-8l 2) «f
+—d+u%w opy 1 ne™5T 1 ~ Preparati™on o
o)

Meflhoxy” PEGA000 acetic acid (6) O
o
\/\/\/\/\/\/\/
[0194] A flask containing 97% methanesulphonic anhydride (8.4 g, 48.0 mmol) was flushed

with nitrogen and dissolved in anhydrous dichloromethane (50 ml). Anhydrous pyridine (3.9

ml, 48.0 mmol) was slowly added, forming a white precipitate. A solution of
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H O [0197] A 10% solution of concentrated sulfuric

acid (20 m) in water (180 m) was added to 20 sodi um
welr@sopset e (3.0 g, 10 nmol ). PEG000 net hyl eP¢tiECA2004/001677
1,2-&if3% BLovBF1 ¢ by irh iy

slg{lg?}t |yg)ri&gnd§ggheore;(ct :5??]91%%@{1 IPtl to dpcHrs nglgtm‘%ﬁ@@lgne (100 ml)
was pédndemnd the wactiomrwisghft to firevemigd lattoo‘ma'&ntpbﬂmnex Thesdletion was

wandfiil ARG Bebuds RieflabomSRAAPH D SRh e bDR with distiled

watéi‘@§ x160BME drﬁg‘ccinlilﬁnécpé@ b’use\)éé’dﬁei @Eﬁrther{ 'S‘a%!él etx'tlg&eél Witk

al e bl ue wax. 3, developed In
dichjogernetbyng (100 o). eﬂhq mbln@twrgmﬁc iaj’erSZBGrs deied Iwmt@} magnesium sulfate

o T GV 8k R T s,
¢! 00%1 CBMIH deveped ih MIAHBEN Ghlticdreal bt thgﬁﬁrﬁr%%ﬁh&hﬂ%ad all reacted to

product was then crystalllzed in ether to yield 5.6 g
forny product.ofhisfreaption yigldgaed ool ewdei ¢ acid 6 as a white

004/ 001677 /.

0 (Zgjoef)%’n gﬁ %/\?8 &%ﬁ%;ﬁP%%}l sttAiI oxypropyl) am de
PEG2ooo nethyl ether (7) 0 "\0 0. n 5 [01981 For
prepara ion of N dlnyrlstyloxyprop ) am de
PE&2000 ﬁ@ﬂﬁ%ironeqf(%ﬁ {Diyristylpkxsr sRyDAAY ,}’ i Y
PE&o000 acetic acid 6 (3.4 g, 1.7 mol) was di ssol ved
in benzene (40 mM) and flushed with nitrogen. Oxalyl
chloridg (1.7 m, 2.5 g, 20 nmol) was slowy added by

[ ge and needl e through the subaseal. This

eft 40 stiy faor 2 h rstent
ven was Penov on e rotary tor:

igtylyl okypropylanine 5 (0.87 10 g, 1. mml)

2
was addd to tWWMmW
di chl or @ret hane (40nl) and triethylamne (1.5 m, 10

nmol ) . The reaction was left to stir for 48 hours.
Distilled water (250 m ) was added, the solution was

[019?,]3I ‘ijl'rﬁdleeg Mt dnfI¥ e, %g&m ages{lgpél%ngﬂi)j (e ﬁ??b%ﬁnol) and

he organi ¢ he “product™ was
pota@mm ahﬁlehlmidec(ﬂrii Oz 76@{1%0]9 Weaqﬁushnd thth nitrbgencindrdissORed in

gL G PR, BN mh PP R <l T ovemnign

unddr BRofigdirsiteRY 3PRIRLOE. T MINBHBhcth RIri@Mi ROk asGembbdd on the rotary
(10% MO CHC13, devel oped in copper sul phate and

evapp@a@rnléyngu alugk a@%m Ppraep insteed of thewsual mspitaterg Thewesidueawas

dlSS(Pu - g:?fbpﬁ? d(ﬂglg' #FQ&#&%%FJ {2)' a se %go% ?%é‘r%ggﬁb V\glso%form rinse

(50 vH GheCriaatR). w1th: dmrali;ect \hﬁer aecsthamol (3z;esiod3m1 aﬁdllétUWater 50 ml
tivated ch%lr‘ﬁcoal and et hanol (100

ethargg). ) oterfymbiee %FQRSéVQSBeSr Wtsrstb@clsr@x%@dowth ﬁ@OWé@ala“r (2 x 100 ml).

Th
o FUPRAE L 0 v A EAS I o o
remaed po thet rotary Fvepopatom (IdC W Ethephéxane eftvelopad ial Mo]jzbd’at@j)
0
indic(a?e%'tf}at @w sqzlrting material had reacted to form product. This reaction yielded 13.5 g of

crude N-(2,3-dimyristyloxypropyl)phthalimide 4.
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N- (2, 3-dinyristyl oxypropyl)am de PEGQooo net hyl ether
7 as a fluffy white powder. 8. Preparation
W@RMNs/026378- di myri styl oxypropyl ) carbamte PEGZPODCA2004/001677

R R i T

N- (2, 3-di rryrl styl oxypr opyl ) car barmt e PEQoo00 net hyl
ether_ (i. PEG:. C-DVA), steps 1-5 descripbed abgve

YR vve e t et 2.

r%m)I) S flus%ed with nitrogen and di ssol ved in
anhydrous di chl oronet hane (15 m) Di phosgene (300
pl, 2.5 W/Was\/zd’d‘ed\ﬂm/on\@z/l\et\/tﬁ
stir at roomtenperature 5 for 3 hours. The

di chl or onet hane was renoved on the rot ary evapor at or

019 o (P AT g orre VPR AR ok TR s 250 Rebfen dissorved

in etl@diﬂl @50@ ”ngﬂﬁl%ﬁb ML SMHeaDD 1Y, H1 A Dmindl) wis RK1dEWRAJ the reaction

was added. This was dissolved in anhydrous
was Wifidh ireffusrsieniglet. (Ths etanol was remayecaon th@ 1ofaty evgpengtor 28¢ the residue

t I ft
ws A o PR AR5 e i S b MR gt
was FenfRpa bA tIRY notdryl Beploratér. Wt (196 Mdﬂ)‘m@{@lﬁﬂ&véﬁpfd ih Mﬂl@bdate)
washed with distilled water (2 x 2 .

indiqaeddhat mpes offthe shrtine rﬁatﬁﬁ@lﬂ@éur@ﬁ%ldp ffmpr@ﬁactt Fiis resuiting product

was S B R el TR o R PR P - CHERT Il 10.4 5
(89.Bh owerdhtekatepsfieom hP-dihinestgloaypropan-3rat 2y ofal had react ed
.0 for rod ct. This resulting product was further
1,2-qimyyipty E’]é‘ u]lafné%ﬂrgcol umm chr omat ogr aphy (1.5-10%
I\/b(]—l—CHClS) to yield 1.2 g (46.5% of 15
N-(2,3-dinyristyl oxypropyl) carbamte PEGoo00 net hyl
et her 8Prapardiospiidéarham P8I (Nog 2c@icdiaid(d)st y| oxypr opyl )
succi nam de PEG2000 nethyl ether (13) [0200] For
preparation of N-(2,3-dinygistyloxypropyl) succinam de
PE&000 net hyl et her '
were fol |l owed. The_r

anhydride (8.2 g, 47.1 nmol') was di ssol vedyin
anhydrous chloroform (80 m). Pyridine (3.8 m, 47.0
nol ) was added to the solution and fum ng was

gL LR R
sodih dedhRyt4te 3.0 ghl @h@ialy. mEGﬂooﬂﬁéth}Vl@ﬁleﬁw gA06hth8I was dissolved in

reaction was left to stir for hours. The white
this right pmaﬁ@utlwa@n%taa f@éﬁ%&’aﬁ\k@ﬁ tpisfit graemdenpapyre pernight. The

prodﬁgcl vga{rs;}flée}l\r/ éa%%?a %{h %M(%Ela}f(?/gg@ aﬁ}&‘{%%mér gﬁéérgg) dﬁ%o‘i&ﬁ' in the
aquebadliaper) T m@hkﬂdbﬁdn solvent was removed on the rotary evaporator, resulting in a
pale blue wax. TLC (13% MeOH-CHCIs, developed in iodine) indicated that most of the
starting material had reacted to form product. This crude material was then further purified by
flash column chromatography (0-15% MeOH-CHCI;). The resulting product was then
crystallized in ether to yield 5.6 g (27.1%) of methoxy PEGyq acetic acid 6 as a white solid.
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that nost of the starting material had reacted to form

product. This product was further 52 WO 2005/ 026372
wWERQNSQ230D4/ 001677 pur| fied by flash col um PCT/CA2004/001677

chromat S§FREERYON UIMCLEWEmi oMLY o) ariide BEBRd mgihyl ether (7)

(92.8% of PEQoo00 nesylate 9 as a white solid. b.

Prepar ati on of PEGQooophthalimde (10) 5 -in [0202]

Potass{ ump thalimde (11.1 g, 59.7 nmol) was

di ssol ved hydr ous N, N-Di net hyl f or mam de (400
mol ) &n 1 nanhyl-dro S NWW
was added to the fla{k}WWt\/
stir at 75C overni ght > The¥N, ' yl*or de

sol vent was renpved on the rotary evaporator using a

hi gh vacuum pugtcp i nstead of the usual aspirator. The
[0198% 5 Gipt prcgarptienieic-(Ja slimgristylixypoopyh adiidhPEGammRhEEIRther (i.c.,

Pl vwetet AR Lt et (B a RO L

ml) anfidlushedowitle dit@igganOgalyBy@s$dea sy mE 0y 8090
TLl'(VZ (7% I\%%—I— gdzw sugpl zeglov‘[l?’ﬁdded bya

t t
synng%aq?(g é‘?ﬂdi/eatﬁ{f’r“%ﬁ? " e sg1 R’é’a]g eHhiy reartiati W&i lett t0 Kt fond &ibursfthen the
benz&rtéesoﬁ;eﬁf %h@&nﬂﬁ%@B 113938%5\? as?{e?%p%fymy gglg&cr:qumne 5(0.87

his resulting pro uct

g 1. &mmn%wmcbl@ta)@m dlakly £610ovid%o @H@%ﬁ)oroxﬁ&ﬁa&r (qdﬁmt and
tneth 1S 1cr aI I ed r%rgeet her to ¥qﬁe| d 19. (54.1

g1 H% omB'i‘?I)h fpagaon was beaft feo. Stlpf@ﬁéa)@urso rDls.tilled water
(250 Hﬁm@@md@m e (s)&li!ttldn WY ALUHER wi w1@)ﬂy§gogﬁg)n§§%13$§ i) and shaken, and

pht hal i m de
the orgapiglayer @@@@omc)ed ?Blelﬂy@ﬂlmt wagexmretdyfeunatie dg@edlisThyer with

dd dth | ef
otrffinlg TS LWL st g (e el S TE
chlormﬁ)Smfwdstreﬂthe(ﬂfrf tha sty afdrhRp el yn%Ril A dlow R d ¢ e g@%

U c

rotary evaporator. The resulting pro
MeOﬁ rsHE ﬁvéﬁf@ qped i ennproaiphatvandiedins) MAICRRO Biad AHRTE the starting

/ whi I t hat
materf?%yg%g%ﬂ t(g @031'% e&o%l?cg 'rTg’ ﬁ'cn Itgli?z]lltsvgalsl lﬂﬁrf%uﬂﬁg‘?]éb Hash column
chrondtegraptiy @ 79% Me@HﬁﬁHCE}NM@&% 88n HODIdR1z8d Yy sa/cﬁﬁg 5c3Iv9{ed charcoal

10% O—tCl—&: devel oped in iodine,
28 %‘?fﬁetw(ﬁé% f‘ﬁo‘?lﬁé |t}é€am§ﬁuﬂeﬁ@t0t&ﬂelat $HE (mthe 1r<|>tang' evaporator
for 30MiRAkdsAITHR %Har‘é@aﬁ%a% (]jtte%rdo tﬂE %ﬁﬁﬁéll a}-ggle%og dgon gL rotary

was then crystallize
evaporggr. Ghhe mdeREmsb@phﬂlzaahtmﬁe]ﬂll Rg (38. N%)tcﬁ‘ powder. d.

ration PE succi ham de
N- (2,? dﬁl@ﬁjs%lyloxypropyl %601918 Gao00 metﬂyl ether 7(as a)ﬂuffy white powder.

8. Preparation of N-(2,3-dimyristyloxypropyl) carbamate PEG 00 methyl ether (8)

\OKOHLOJT\S/\K\O
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0\O\OO0 10 [0204] PEGX2000 am ne 11 (9.0 g, 4.4 mmol)
and succinic anhydride (3.8 g, 38.1 mmpl) were
wale@soteserd in pyridine (100 m) and the reactiPCI/GAS004/001677

[01998f tFor preplatatioR b€ N2 Eim yHRS/1 G préHyDEc aBINESIP EGYBSmethyl ether (i.e.,
removed on the rot aré/ evaporat or at 60C. The residue

PEGresDMiAIseRecltS idpscaibed phavedvera fallowedl GhemPEG acingthyl ettter (2.0 g,
10 ) DYOR5IN 95y an HHEAFLER bt o ST GRS

Diplsaspéreet (800 jil, C. 5 thife] Me4sddQECAR] the easrtiop ads left to @€l AGbom temperature
I ndi cated  that nmost of the starting material had o
for 3 g%%- Z’Qhet ehlgromethang yeas rempyesd gy the Efgﬁry\ﬁagpcfraﬁor pct any remaining
. i fi . I r - 108 . .
i L R S e —
and 8 Jedimysstybbayf@pythise 5 0.2 gar.anirool) ofas gddegégzhésoxgas diisf?hied in
2, 3-di i.styl | ) succi nam de nmet hyl
AT SN s e -
left 0%tiP attrooRh: tdmPERtute ST yﬂ{e%gﬁﬁféﬁ%%% rrbProla %pﬁﬁo(}y funnel
nmol loro (1 .

wer e di ssol ved I'n anhydrous c orm
withmheoromethane (5 mh) aoil washal With yistitlbdwyter ax BO ahil). nTlkeorganic layer

, 1.5 1) dy. hl.orof orm (5 ) was
was il uth nleRe 0B higard o el profibiin® 56 Femb el oh thSary
evapBrey. UEE@(B%Méb}Z-ﬂH@MJd@EM?Qd(W@%BHﬁ%H& iodim4 s\ded that most of
2005/ 026372 PCT/ CA2004/ 001677 d'lg 0.48 g, 1. O nmol) I n ]
the stgstpimatesiabadgeestest to fosn produgh dltis reselfipg arddnet & fBrther, purified

' J.eft, t '
by e o 80y 2 e F MRS RO 2 B o
N-(2)bdipbyatiatyd)xyprapyt)aatdniadePEGRsi methyl diger 8t arti ng
material had reacted to form product. The solution
was fi | CEpedien/daey-EavridonpranyifushnrerideBEGanaethyl ether (13)

0208, 5tk YO SSEAEL 8l eAURUIRRRL, ) o0,
stepsdefudaseriedl ayore wengolpwedc Khe exbinagtpectedirt follows”

di chl oronmet hgne (50 ni) d the conbi ned organic
| ayers fere Fﬁpgéﬂt@\’fe‘ﬂ)ﬁﬁgﬁ@f’ﬁggfﬂﬂﬁes{ fate. The product

was further purified nmy flash colum chronat ography
(0-7% MeOH CHC13) to yield 1.8 g (69.0% of

N- (2, 3-di nyri styl okypropyl ) Jsucci nam de PEG2o00
met hyl et her 13.\ ﬁ
: O O O0—S5—
n |
O

[0201] Mesyl anhydride (8.2 g, 47.1 mmol) was dissolved in anhydrous chloroform (80 ml).
Pyridine (3.8 ml, 47.0 mmol) was added to the solution and fuming was observed while a white

precipitate formed. A solution of PEGygo methyl ether (31.5 g, 15.5 mmol) in anhydrous
chloroform (70 ml) was added and the reaction was left to stir for 3 hours. The white
precipitate that had formed was filtered off and the chloroform solvent of the filtrate was
removed on the rotary evaporator. TLC (5% MeOH-CHCl;, developed in iodine) indicated
that most of the starting material had reacted to form product. This product was further
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10 [0206] To test their stability, each of the C18

PEG | ipids were formulated into enpty |I|iposones and
w@r@seeh3tnh a 37C i ncubator for 42 days. The | iPpOFOARE4/001677
puriiebpflsdctohfign Eigbmawighehy l(0-R0USMEDERCHELH @ pleld3Y. B (92.8%) of

ratios in brackets: Cholesterol (55%,
PEGyqopmppydate 9|8 eywintenoliflinet hyl - 3 - ami nopr opane (15%,

1, 2-di st earoyl -sn-gl ycero- 3- phosphochol i ne (20%,

PEG Lipid (10%. Al so, PEG CerC20 and 15 commercial ly

made PEG DSPPrayeir-@idmodfilREGh @ @hitholindide @BG DSG was

formulated as a control. At different tine points,

al i quots of each sanple were renoved fromthe

i ncubator, diluted with ethanol and anal yzed by HPLC

to determ ne thefconcentration of the specific

PE&000 lipid pr i ye LightgScattering

Det ect or vvas%s :

results are sh

Expressi on of nuel eic aci

conprising PEG dial kyl oxypr opyl

Thi s exanpl e descri bes experinments |gconpari ng

expression of nucleic acids encaps@lated in SPLP

conpri sing PEG di acyl gl ycerol conjugates versus SPLP

conprising PEG dial kyl oxypropyl conjugates. Al SPLP
[0202br Potaasiinorphtidimgde 6d . ag,H94smw)ewmand ssodyed5n kohiyidenas e

NN%%%@%%Q%% g‘gdp Igi)JJ)n.éAh Sotution &F 2tooeo rrxle(sgl%gs 9'5 23'5.05g5, 16.7 mmol) in

anhy@QUSNYVCBERth ehi®Al 08 1K £1de8 &5 fetfRkk hnddb ASRAYA was left
i nj ecti on A6Neur o- 2aSCPBSI V148 hrs SPL B6Neur o- 2aSCP

to stirgy 28 Crevermpghte Ghe Y. VDingtiodiieurvideastsm wane@ongdien thegotary
evaporator using a high vacuum pump instead of the usual aspirator. The resulting product was

dissolved in dichloromethane (250 ml) and washed with distilled water (2 x 250 ml) and brine

(250 ml). The dichloromethane solvent of the combined organic layers was removed on the
rotary evaporator. TLC (7% MeOH-CHCI3, visualized with UV light and Mary’s Reagent)
indicated that most of the starting material had reacted to form product. This resulting product
was further purified by flash column chromatography (0-10% MeOH-CH,Cl,). The product
was crystallized from ether to yield 19.4 g (54.1%) of the PEGagp phthalimide 10.

C. Preparation of PEG 3999 amine (11)

AN

0 0 NH,

[0203] PEGz000 phthalimide 10 (10.3g, 4.8 mmol) was dissolved in ethanol (200 ml).
Hydrazine monohydrate (6.0 ml, 123.7 mmol) was slowly added and the reaction was left to
reflux at 100°C overnight. The white precipitate was filtered off and the ethanol solvent was

removed on the rotary evaporator. The resulting product was dissolved in chloroform and the
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DSPE SCSPLP PEG 1Body wei ghts,
D6Neur o- 2aCer am deC201 V48 hrsBl ood anal yses, _  SCSPL
wabwsitarase PEG A- E6Neur o- 2aDSA48 hrsacti vi t RCT/CA2004/001677

reméfﬁhg White $8IRCBREwh/dSiubleSn ﬁfecé‘hfbrofeﬁﬁ RN A @t Zain the
hrs PEG S- DSA [0208] Al SPLP fornulations

chloxpdermawaettnpived &n ahmrotasm/etpbmwm@\( IFGEG\/IgCﬁﬁ@HCh, developed in

1od1rk_, R@%%)d%geﬁxn%)l\ﬁ %x%lel tg ggln c%ggt% ]%ﬁgiga 61g %9 ﬁ]lad reacted to

formGprodiite S This m%Ew§Hh8nc s8fliZ¥8/5m etBer tbQRdd 9.0 g (93.0%) of PEG:
rmg)lze— Cer ani grczo SPLP, og’so rrg/rﬁ&n %%5 Pec R0 2000
amingd|l@s agvigte pryyder-. F: LO55 PEG C- DSA SPLP, 0.50 ng/ni.
10 G LO55 PEG S-DSA SPLP, 0.50 ng/m . G ou No.
Seedi ng Treatnentlnjection Collection

PM cedaiiedat eeaiuea BRI\ RRRSRay:iik#Rdy (1b5 B6Day OSPLP
PEG DSGDay 13Day 15 CéDay OSPLP PEG DSPEDay 13Day 15

\o% \oJf \M

[0204] PEGyo00 amine 11 (9.0 g, 4.4 mmol) and succinic anhydride (3.8 g, 38.1 mmol) were
dissolved in pyridine (100 ml) and the reaction was left to stir overnight. The pyridine solvent
was removed on the rotary evaporator at 60°C. The residue was dissolved in distilled water
(100 ml), acidified with hydrochloric acid, extracted with dichloromethane (100 ml, 2 x 70 ml),
and dried with magnesium sulfate. TLC (10% MeOH-CHCl;, developed in iodine) indicated
that most of the starting material had reacted to form product. This product was further
purified by flash column chromatography (0-10% MeOH-CHCls) to yield 5.2 g (55.9%) of

PEG2000 succinamide 12.

e. Preparation of N-(2,3-dimyristyloxypropyl) succinamide PEG,yp methyl ether

\J(ﬂdkﬂu%“jvo

[0205] PEGog succinamide (2.0 g, 0.9 mmol) and N-hydroxysuccinamide (0.2 g, 2.0 mmol)

(13)

were dissolved in anhydrous chloroform (10 ml). Then, a solution of
1,3-Dicyclohexyl-carbodiimide (0.3 g, 1.5 mmol) in anhydrous chloroform (5 ml) was added,

and the reaction was left to stir for an hour. A solution of 1,2-dimyristyloxypropylamine 5
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D6Day OSPLP PEG Day 13Day 15 Cerani deC20 E6Day OSPLP
PEG A- DSADay 13Day 15 F6Day OSPLP PEG C- DSADay 13Day
W 200608672 OSPLP PEG- S- DSADay 13Day 15 [0209] 1PGRCABI04/001677

(0.408UT.0 3An61p i Snhiyaroad chloFBSTHET B1)Sb wétﬁﬂaﬁufd (m 6 ml, 4 mmol) was
adm ni stered to each nouse on ‘day O. 13, mce

addedennd theeadtianwas lafhép stirdon andhanirt WL&{éZWM%hMﬁOPed n
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R v T S A ———

magsé¢siume dul&tte.- BikSprodtiét twak dartthiee pusfied ynsi fhash colomih, chromio graphy (0-7%

MecBRRGRY P o § 14 (90 -G T B onaiopad) sicriABiaRE o

metl3 ey 1 for enzymatic activity of expressed
"'uci ferase reporter protein. The results are shown in
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15 co pri se. a Iasmd encod| ng | uiferase under the
S J1XDE] J:s nwgleig acids encapsulated g SPLPcomnrlsmg

PEG%QM%I&@E@%B& é%gt ment Rout e#Ti rrep0| nt
Neur o- SCPBSI V148 hrs 2a B5N u
[OZO%FS%EQ &E%p%sﬁségbig e%e%ments comparing expression of nucleic acids

encapsulated in SPLP comprising PEG-diacylglycerol conjugates versus SPLP comprising

PEG-dialkyloxypropyl conjugates. All SPLP formulations comprise a plasmid encoding
luiferase under the control of the CMV promoter (pL.O55).
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[0215] GCene

expression in _collected ti ssues was determ ned by

?ﬁgEﬁﬂP Bﬁzg})ﬁﬂ?t P o0 mgleml.y ty of expressed

ass

Q @ H U Qv

| ucirfpss de;. Cgﬁgﬁa‘%&‘ﬁ&%{ef@he reresul ts are shown in

Figures 5 an sults i nd| cate that
SPL R.06H RPG-AHDYA BPGPJ0 A0 kyd/mky pr opyl s (i.e., PEG DAA)

cantDSRPEErEPad sPEeni Sl 2e spip st 1o

as SPLP conpri sing
PEGI 059 0¥ I8 Y38 SbBEP, Vb6 sl the transfection levels

seen with SPLP contai ni ng PEG di al kygl ycerols are
simlar to those seen with SPLP cont ai ni ng

ncr‘ r\cr‘\ The vrocul .o ol SO

PEG diacyed L yget P G- Y estH

deng %’f? cltlgwg ha Sé&déergy itt Ifeeatnreahsf ek trﬂfﬁ"’Bc fuse é @“‘1"

non-[tUAroT ¢ Day 0 PBS Day 13 Day 15
B 6 Day 0 SPLP PEG-DSG Day 13 Day 15
c 6 Day 0 SPLP PEG-DSPE Day 13 Day 15
D P Day 0 SPLP PEG- Day 13 Day 15

CeramideC20

E 6 Day 0 SPLP PEG-A-DSA Day 13 Day 15
F 6 Day 0 SPLP PEG-C-DSA Day 13 Day 15
G 6 Day 0 SPLP PEG-S-DSA Day 13 Day 15

[0209] 1.5x10° Neuro2A cells in 50 ul PBS were subcutaneously administered to each mouse

on day 0. On day 13, mice were randomized and treated with one dose of an SPLP formulation

or PBS by intravenous (IV) injection. Dose amounts are based on body weight measurements

taken on the day of dosing. 48 hours after SPLP administration, the mice were weighed and

sacrificed, their blood was collected, and the following tissues were collected, weighed,
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w@eosparad® t o ot her SPLP formnul ati ons. Exanpl e BCT/CA2004/001677
immEdiptetsFozen anfl stoned &i-80°@iurd fithea psdlysas: etlurion, 15 Ruaii halves),
SPLP conprisin PEG di al kyl oxypropyl conjugates
lungF’G‘?ll_e}*T a"‘f‘ﬂ‘ﬁ%ar%xarrpl e describes experiments conparing
0219) PR3 leRreQio MToBbGedfiésds I GEGARSIHS PASE b forle ti
[ c](;npri sie%%}ePEoG di gl kyleo%sprsovgﬁgﬁos vVer sus }g&ESI Qyéo%g)eﬁgzpe}gna 1
activiliyef egpsfie®)udiferaso ngpartesmotdin  ThereSBtsFre shown in Figures 3 and 4.

/ 004/ Q01677 & Seed; Treatnent) njecti
0218 15eer B Araetibe B R ity e eBig ipBs reSPLP, the
trandhSdeY 1QRRLR tittenldpGhae R Yorkfhising PBGWRAIRPBR{HEHA Cénjugates are
PCT/ CA2004/ 001677 #Ti mepoi nt
substang alinsigelaeta thesedryn®ARoumprisingP EGdiedyl shpesagl‘copjugates. chhe amount

of el AIRIRHBE ofl GRS AR b alen R Hasd B fdicd UM Eoted with the
SPLR Qospri Stk PEREGalkGIox Vi@ phT onfigdafeis also substantially similar to that of
SPLP comprising PEG-diacylglycerol conjugates.

Example 3: Expression of nucleic acids encapsulated in SPLP comprising

PEG—&ialkvloxvnropvl conjugates

[0212] This examples describes experiments comparing expression of nucleic acids
encapsulated in SPLP comprising PEG-dialkyloxypropyl conjugates. All SPLP formulations
comprise a plasmid encoding luiferase under the control of the CMV promoter (pLLO55)

Group | ~# | Tumor | Route | - Treatment © Route # | Timepoint e
Mice | G : Doses | - ASSAY#** .
A |4 |Nor s PBS v 1 48 hrs
5 Neuro- 48 hrs
B 24 SC SPLP PEG-DSG v 1 Body weights,
c 5 Neuro- SC SPLP PEG-A-DSA v 1 48 hrs Blood _analyses,
2a Luciferase
D 5 Ne2u:o— SC SPLP PEG-A-DPA v 1 48 hrs activity
B 5 Ne;:o- sC SPLP PEG-A-DMA v 1 48 hrs

[0213] The lipids (DSPC:CHOL:DODMA :PEG-Lipid ) were present in the SPLP in the
following molar ratios (20:55:15:10). The following formulations were made:

A: PBS sterile filtered, 5 mL.

pL055-SPLP with PEG-DSG, 2 mL at 0.50 mg/mL.

pL055-SPLP with PEG-A-DSA, 2 mL at 0.50 mg/mL.

pL055-SPLP with PEG-A-DPA, 2 mL at 0.50 mg/mL.

pL055-SPLP with PEG-A-DMA, 2 mL at 0.50 mg/mL.

w9 Qw
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D4SC Neuro-1 dose LO55-pSPLP PEG |1 V48 hrs 2aDMG E4SC
Neur o-1 dose LO55-pSPLP PEG |1V48 hrs 2aA- DSALuci f er ase
WO-2BS0M302 0- 1 dose LO55- pSPLP PEG | V48 hr sact i RCT/¢A2004/001677
2aA- DieholgC Neur|oSdedi@Se LObloatphakiLP PEmjectmh d A-EIubekividt 8
hrs $C Neur Mt |dodeateLO55- SPLP PEG  HA2a@Ate DSAl VA8atar s
SC Neurs- 1| dese LOH% SPLP PEGS | 42aA- DRAIYA8 himy BC
Neur @- IBdokes LQ55pSHLP| PEREp rREE2BFs DVAIDZ 32 hi|s Tbjose
LO55-SPCP PE6& K44y oNe UrspEAPEIMAIDAAS | hrmay2aat] 2agmu
DNA/ K [D21B] 5Al{l Dayromul SPLBPEG-a@MPAAI Nebhy 12 Day 14
DSPC:|ChB| : DODVA: PBfGO0DAGSPIFOPESBA-DBIAL () .Dajhhz2  |f olDagwd ng
[021##pr e 0 Diesrodarellsevdes admifisteRBSo (ath fodde orRlayl() 5&hen the tumors
wereboEf D%p%%@%?@ootﬂggn%g@%c o orggg} DPGWpated with one dose of

an SPQf’ %o%%n%ﬂ%sg}%ﬁaﬁ%@ggg@nﬂ?%%&fggé{%ﬁ %E?:%%:ﬁa on body

Welght nm@éﬁeﬁm #kBSon BRLMY of d6sing/ #8 hourk aftér(FF PREGiAisBRAN, the

iy s iRl iogbi-k e P G o i 67 ) Bt

we@i@&' rfgRediRblly FrozBn 5&1 fbrel 55—80@@ %nﬁpﬂl%ﬂ% g‘éfsl )fumor hver (cutin 2
dministered to each nouse on day O. ay 13, mc

halvwérlemgmpﬂ@m&elwaﬁnd treated with one dose of an SPLP

Iatlon ntraven njectien. .
02150 Bl Siheidl i Sl URLEONG eProct ok BREie R gnavmati
activigofRx pidsdell Qudiftyase tepderet proteidt STROtESItsHré SiowaPaFigures 5 and 6.

adm ni stration, the mce were weighed and 59
[0216]  The results indicate that SPLP comprising PEG-dialkyloxypropyls (i.e., PEG-DAA)

can conveniently be used to transfect distal tumor to substantially the same extent as SPLP
comprising PEG-diacylglycerols. Moreover, the transfection levels seen with SPLP containing
PEG-dialkyglycerols are similar to those seen with SPLP containing PEG-diacylglycerols (e.g.
PEG-DSG). The results also demonstrate that very little transfection occurred in non-tumor
tissues. Moreover, the SPLP comprising PEG-dialkyloxypropyls exhibit reduced toxicity

compared to other SPLP formulations.

Example 4: Expression of nucleic acids encapsulated in SPLP and pSPLP comprising

PEG-dialkyloxypropyl conjugates

[0217]  This example describes experiments comparing expression of nucleic acids
encapsulated in SPLP comprising PEG-dialkyloxypropyls versus PEI condensed DNA
(pSPLP) in comparison to the SPLP.
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2135 48 PSR P DS T PO LGRS 5SHEY The
follo¥angr@rk@lsfiosewefe ide: A- DMA SPLP gave conparabl e | evels
°f pps (pH 7.4). ’

L055 PEG-DSG pSPLP, 0. 5 mg/ml.

L055 PEG-DPG pSPLP, 0.43 mg/ml.

1055 PEG-DMG pSPLP, 0.5 mg/ml.

L055 PEG-A-DSA pSPLP, 0.5 mg/ml.

L055 PEG-A-DPA pSPLP, 0.5 mg/ml.

L055 PEG-A-DMA pSPLP, 0.5 mg/ml.

L055 PEG-A-DSA SPLP, 0.5 mg/ml.

L055 PEG-A-DPA SPLP, 0.5 mg/ml.

L055 PEG-A-DMA SPLP, 0.5 mg/ml.

L055 PEG-A-DMA SPLP, 2.1 mg/ml.

1.5x10° Neuro2A cells in 50 pl PBS were subcutaneously administered to each mouse

ST ED o HEHUQW

K.
[0219]
on day 0. On day 13, mice were randomized and treated with one dose of an SPLP formulation
or PBS by intravenous (IV) injection. Dose amounts are based on body weight measurements

taken on the day of dosing. 48 hours after SPLP administration, the mice were weighed and
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| uci ferase gene expression in the tunor as the 5 ny/kg
dose, but nuch hi gher gene expression 20 in the |iver
weowpaea® t o the sane 5 ng/ kg dose. Exanpl e 5:PCT/CA2004/001677
sacrifickd tidinglood waeoslleewr] aristhe folluwing ivbePBele@dhedted Riesghed,
ex,an‘g}lg illustrates silencing of gene expression in

immggigtery Dozen ang stoprskati-$Y Crmgid furfiyer atalyss: fumoniliver (ot B2 halves),
f aining a plasm d encodi ng |uciferase
hmg%ﬁgggﬁgﬁ%ﬁ%%%trol of the CW pronoter and SNALPs
[0226p ntGena exygressinn inlcoledtat tseesw iNfeter2fn@ith WASs RDEH00 2fid fhightic
. PCT/.CA2004/ 001677 . -
activesy ot SKpERsed st Rt ppsk Rl Hhsrsrlisrsnthons i digurerhand 8.
/| PBS48 h 24A4L055-SPLP / PBS m x 24B4L055- SPLP /
anti-luc sifRNAZ# T I TpoSoney Tgpf pASPaNeuro-St05p- SPLP
/ PBS mix QOrugBoal 059SPR Liadt | TdeagdRNA4B h |
osones m x |7Paa| &Hes 5pLEC/ BBS yid X [72B4L055- SPLP /
anti-luc siiRMA7?2 h || aspoeq maxi1Lx pup#DoHerdi ngRout el V
Tr eat ment Tiim@poi nt4l nj eday onColdagct i on Mbay 14
i .., Dat edatlel@at ¢ ¥3PBSDay ®B34®ahDay| 13 P4ML 055 SPLP /
PBS m xDay |14 24B4L05506P0P |/ Dantl - | uc2Bahiday 14 si RNA
i osones miE 48A4D 5/ DRR® i XBay2 13 0 by 1@

F 4 Day 0 Day 12 Day 14
G 4 Day 0 Day 12 Day 14
H 4 Day 0 Day 12 Day 14
1 4 Day 0 Day 12 Day 14
J 4 Day 0 Day 12 Day 14

[0221] The results indicate that the presence of the short chain PEG-lipids (i.e. PEG-DMG
and PEG-A-DMA) in pSPLP results in an approximate 5-10 fold decrease in tumor
transfection compared to the long chained versions (i.e. PEG-DSG and PEG-A-DSA). Taken
together these results indicate that the enhancement in tumor transfection seen with the pSPLP
(C13 PEG-lipids) over the SPLP is completely abolished when the pSPLP contains the Cy4
PEG-lipids. This could be due to a number of factors: (1) a decrease in stability of the pSPLP
when the PEG-lipid leaves the bilayer of the pSPLP, (2) an increase in charge upon PEG-lipid
removal, or (3) the conditions for the C14 PEG-lipids have not been optimized (e.g. amount of
anionic lipid in the bilayer). Further experiments will need to be performed to determine which
of these if any is the issue. Also, the activities in the other organs tested were quite low for all
the systems. Interestingly, a 20 mg/kg dose of PEG-A-DMA SPLP gave comparable levels of
luciferase gene expression in the tumor as the 5 mg/kg dose, but much higher gene expression

in the liver compared to the same 5 mg/kg dose.

Example 5: Silencing of gene expression with SNALPS

[0222] This example illustrates silencing of gene expression in Neuro 2A tumor bearing mice
after co-administration of SPLPs containing a plasmid encoding luciferase under the control of

the CMV promoter and SNALPs containing anti-luciferase siRNA.
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C%ﬁugatzles E 15 MTElOFBEPLOE hdtislud N Vi4BhO. Th@lSP_PDy
formul atians set| forthsiRNAtlipesomaislie bel ow were | abel ed
Wi72h BH4CHE and fi ncubjal@d-SBhP ({RRS nge| |l s at eilt Bsrl24C or
37egf or 424 hours|. The| SPESHBrptilsed ei’her |2Day42 or
10 ol % PEG C-DMA.__ 6l1 SSNAJQessmey 2ER 712

PCT/ CA2004/ 001677 Mol % SPC : Chol : PEGC-DVA : DODVA)
[0223p 0 36 el @ ALBmB2E Blksot: b oCRiBBwerelBed@zpbiutypoaiy voth Neuro 2A

cellscs?glg Iﬁggc r§ eg F §g é?&%}g@l@%ﬂi&? @ﬁ}éh%%{hgtéggﬁgged@aﬁ& on day
zerol 0ndé ﬁmadrg eeabned%p@wpelaﬂéslz@s@Ml@ o da§I9QﬁI1§tE12AM2m1 PBS,

and bl ood cl earance of SPLP congrl sin
SPLR.o¥j SNy R &@UF%@QS/I 10frgsnusieamgsie tatal) n@parad @s desgebed in Example 6

abo&&%}ﬁfrﬁ&%ﬁéﬁ gﬁ?%ﬁ%? |4$’a rgpgg’t g&ﬁl_‘ﬁf Iﬂtra%?fﬁrgf g%g,ngPLP ora

mixtetet df@PUPE(ﬁdGI‘DMQP che were sacrificed and organs (e.g., liver, lung, spleen,

kidney, heart) and tumors were collected and evaluated for luciferase activity.
[0224] Co-administration of pL055 SPLP and anti-luc siRNA SNALP (both containing
PEG-A-DMA) maximally decreases luciferase gene expression by 40% forty-eight hours after

a single iv dose. The results are shown in Figures 9-13.

Example 6: Uptake of SPLP Comprising PEG-DAA conjugates

[0225] This example illustrates the uptake of SPLP comprising PEG-DAA conjugates by
mammalian cells in vitro. The SPLP formulations set forth in the table below were labeled
with *H-CHE and incubated on the cells at either 4°C or 37°C for 24 hours. The SPLP
comprised either 2, 4, or 10 mol % PEG-C-DMA.
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PEG C- DSA were adm ni stered intravenously to Neuro-2a
tunor-bearing male A/J mce. SPLP were fornul ated as
wo ad0b02672 10 G- oupTreat nent Mal % (DSPC : Choi PCT/CA2004/001677

PEG C- DVA=: Melt%qiSPd-i Chel): FEELE-IIMA 1DODBMA)

PEG C DVA) 20 : 50 : 15 0150BSHLP5(10 ol %

PRG CDVAN 20 T 55 T T0 HolS CSPLRE (5 rm|U/oH:uL,- VA) 20
= B LI A S

1 S on—of Dr’Lr'Illllver,
! %' 'rz:'l- rrmnad 49 _hre Aaft

]
opl CTUlr, T ullya, ATl urtioul VA O \CAVASL A Rl R R AVAV | U T J AT C er

PLP_adm nj stration. The results are shown in Fiqgure

10226 iyl SHLBeciF ik i aisedst cEismenats Qe aaifudboreasing
amogntsg PRAAC: Ol d%{a §ﬁlu§§5tp 11’?%%154 ration. The

resuts are own i n |gure l e 8:

Exarﬁnl% % <5d1QH ] i %lbldo?d Cl eanf [ PLP é‘oFrlu ates

[0222‘;,' g%éﬁq%‘t es t e bi %3};1? fg{ :4% L. on an P&?ﬁﬁg“ﬁfl eg(r)g&cl%_émpmmg

PE(}-bmeé@%lE%\% P3HICI§E\|91|aE’e16<P9PLP éblﬁgnﬁhg @ﬁlﬁer PRI 0r

PEG C- D! re adm ni stered intravenously to Neuro-2a
PEGrUrRyA M@Eﬁ ﬁtdngm@@rwhln@rawuﬁv teNegprP tumopbeaag male A/J mice.

SPLﬁg%?e??o % gedd agr@im d encodi ng | uciferase and SNALP

pv%ul ated an anti-luciferase si RNA
sequence. The SPLP and SNALP fornul ations all had the

Gréwl [ ow ng T1 mréuhert | 0ST DSPT 2@Ha v @BPE EhAF PEGTIINIA ; Catlome
PE% i

Lipid 10%: DODVA 15% |[0231] Bi odi st miigt i on of
APLP orsPENAIRolhPEG-COMAS Pl éen, adr enal @l:a008,. 15 Unor ,
Brel | PP (INtn@®b PR®C.DMANPh nodes, Ki dnexs 551 ar:. ge
G ntlest i BBLP (5 enPEGA@BMA) t hylnus, testes, 2@ :bre n was
determined 24 hrs after adm nistration of SPLP or
[0228NABTodidthiButi@bel SELPILE Vet @gﬁéeﬂl MungsgsiEumbr wae dM&@mined 48 hrs after
2005/ 026372 PCT/ CA2004/ 001 [ 0232] Bl ood cl earance
SPLB pdmpisirasies. Shareulivapshevnip FR@edSOVA or PEG C DSA

S , f
02295 PIGEH SERLASher el 28 G2 REAS oy
admiisteation.NThe gpsuiles 28 showxaitHigur®:16Tr ansf ection of Cells
by SPLP and pSPLP conprising PEG DAA conjugates 5
ExarhP12 33 BiodhdtEb@icaank &) shaisséariiRs of BPEP afi& BNAdFEcomprising PEG-DAA
experinments conducted to assess gene expression in
@Jb%wns and tunors following in vivo transfection with

vari ous SPLP formul ati ons encapsulating a plasmd
[0238hc J@wm}amtﬁ illusteates therbiedistrfhaition mnd bloodfcleatancOMSPLP and SNALP

comfHiIPLECRAR SRS e THORH S8 of SRET P omprisipe either

PEG-C-DMA or PEG-C-DSA were administered intravenously to Neuro-2a tumor-bearing

male A/J mice. SPLP comprised an encapsulated plasmid encoding luciferase and SNALP
comprised an encapsulated an anti-luciferase siRNA sequence. The SPLP and SNALP
formulations all had the following lipid ratios: DSPC 20% : Cholesterol 55% : PEG-Lipid
10% : DODMA 15%. |
[0231] Biodistribution of SPLP or SNALP in liver, spleen, adrenal glands, tumor, small
intestine , lymph nodes, kidneys, large intestine, femur, heart, thymus, testes, and brain was
determined 24 hrs after administration of SPLP or SNALP. The results are shown in Figure
17.
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male A/J mce after intravenous adm nistration of SPLP

and pSPLP. Fornul ations conprising 10 Cl4 and C18
WOHBSRDBMAs were conpared to the equival ent PBZTA&3004/001677
[0232he Bix@ cledratdess SRAE aad SNAICR) bmnpm@il@hEGfﬁ DMA@)r PEG-C-DSA was

dete b T R RSB bR S P s e e
areshb@hth:fgu{«ehﬁg pSPLP. The SPLP and pSPLP wer e
formul ated as follows: Sanple Description, (PEG Lipid

Exarl{Plle 0”ertasREtion #eisb yﬁ%ﬁ—éﬂﬁ'% un' fholp Rt ugates

Charged Lipid type) ASPLP(

535 SR il s

expre¥sloMAh 20gzans 8Rd tanibrSfollobbnd SR rddsEctién ﬁ)ﬁﬁ,vanous SPLP formulations
POPG) 20: 55: 10: 15 FpSPLP. (PEG C DSA, DQOP) 20 ;
encapsplatingm pagmidnessing bgf@s)a%undee@eyogtr@l 2 thfscw PMESTI‘

(S ARS8 8 TSk LA oo

mald Al maice afterdn@airenousstdnahistyaticaf of AP adpSPEPL Formulations comprising

1 e SRS oS B PHEBER G B M moieis
had 5 ﬁio[@éhl%} B ot beS60R%a1TRE DOBNIA SvR S ERANE cdtldnfd 1948 B the SPLP.

he second experinment assessed |uciferase
ElthgeﬂQP@ npDéR:,wwusech af\ehgrapaia ligid in th2@SBE&r Thg SRRPendpSPLP were

P i ce afsftﬁ i ntravenous adm ni strati on of SPLP
Onn@kﬁﬁ %?/aryl ng percentages (i.e., 15% 10% 5%

) )| 0
l@ﬁesﬁfitg 205)51\%/6()1&}5@%(1)’%0%?&1 PEGEiptd MBharged Lipid)

%ﬁmpkpﬁd-mg@@m ress

hotir atqod

AT N T R R A AN M

ex peR P REE-CDMA DOOMA) \icilf er ase gene expP e®si:dd :ih

NeurrSPEP (PERSHDSHERPFNg mal e A/J nice aft@r:$nttd¥enous

adm pSRPIREG-GSAfDPPLP conpri si ng PEG C- DMR60G 5: 15

Q= m|goiwE >

conj WYPILPABEGMDRG, RORG) oUS $1 zes of PEG nohet 426s 201: 1€. ,

2000 or 750 dalftons). Sanple Description
[0235] Luciferase gene expression was measured in liver, lung, spleen, heart, and tumors 48

hours after intravenous administration of SPLP and pSPLP. Luciferase expression was highest
in tumors relative to other tissue types for all SPLP and pSPLP formulations tested. The
results are shown in Figure 19.

[0236] The second experiment assessed luciferase gene expression in Neuro2A tumor
bearing male A/J mice after intravenous administration of SPLP comprising varying
percentages (i.e., 15%, 10%, 5%, or 2.5%) of PEG-C-DMA.

Mol % (DSPC : Chol : PEG-C-DMA : DODMA)

A 20:50:15:15
B 20:55:10:15
C 20:60:5:15
D 20:625:2.5:15
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ASPLP- PEG2000- C- DMA ( CHOL: DSPC; DODMA: PEG2000- C- DVA
55:20: 15: 10 nol %9 BSPLP- PEG/50- C- DVA/ DODVA
W@ @HS2d38PC. DODVA: PEG750- C- DVA 55: 20: 15: 10 nol PT/CESRI0P001677
[023/ ghLulHEsdSDexprdsblbn (CtdoorDRREIN FRo RS aferldiinistration of SPLP.
50: 20: 15; 15 nol 0/() DSPLF’- DODAC
The sty arpShe HIOZEISEG2000- C- DMA: DODAC 45: 20: 15: 10: 10
| %,
10238P, Sho ditectpfb ﬁgﬁf’%‘iﬁga?%%% (hARE R EXRESRA B NAARA rmor
bearlgunale Af/T miceadier mtratvermus admofist@Bb® of SPEP tempsging PEG-C-DMA
.expressj on, was, hi in tunors e to 10 other
coni BTk SApinte pige® G FEGPIGRetich i 200SRE 0 Saktans): The

results are shown in Figure 21. Exanple 10: in vitro

Sfiencing of Gene EXpres whrs COMPTTSTTY
PEG DAA conj ugates [024 a?.%l&“l)‘e ?ﬂp e descri bes in

A VTSR BEES T A ] ﬁfﬁ@kﬁﬁhﬁm bﬁbM&“o‘% DS o Y

B ol PG G N

'—‘C

Eﬁﬁﬂ G‘DM& 52:20Ak5130 mol%)
O A e S

| SELE-DODAGACHEHHPPGPABVENTE ot - M ROASTERGE1010 mol)

GATTATGTCCGGTTATGTATT) for 48hours in the presenceor

[023923?_5}1.%361%;6 v%é%%%@%%grl%}ﬁvg s&g% géél}@ %&@@ﬂ &Pﬁeart and tumors 48

hourt Yfte2dmidiraticar of SPHP. Theifembé a;(pressiolnp;vzd; h@&sﬂﬂhﬁﬂoﬁ@elatlve to
G.ou Tr e % PEG. C- DAA :
othepage b i I PRAC e (et B3Rl Saoshion 19g e 21.

DSNALP (PEG C—DI\/A) 2046 4 30 ESNALP

s comprising®EG-DAA

1] The results are shovvn in Fi gure 22. 64 WD
1026372 PCT/ CA2004/ 001677 Exanple 11: in vivo

SSl..Qn W|t SNALPs co
10248 TR Ml GRATS P LIRSy L s St TR B tvery of
SNADPP@ichpgRbting REIRN Ale Neaf2naGesls exptesgﬁlgauélﬁda@serv@er@ torgenel with
SN expressign follow ng admni stration of SNALP

clopauiations fycapspiahng gnii-hucitsrase BB N (e HRNA comprising the
follogﬁ%'%%%&l &Iee %Aﬁ@mlgggl@ﬁ?k% fJUSel}ﬁLtErlgenn% the DNA sequence:

ating si ence gene express
GAW’B@T@C(KB‘TW@ATN@ tisrat8Amut Lindhe fpresenica gr ﬁi;'ﬂ;leﬁce‘\{f\l:hloroqulne

e B o B B G S E b DS (S e 194, 2%, 6

or 10%. The cationic lipid was DODMA

conj

Group : Treatment : Mol % (DSPC : Chol : PEG-C-DAA : DODMA)
A PBS -
B Naked siRNA -
C SNALP (PEG-C-DMA) 20:40:10:30
D SNALP (PEG-C-DMA) 20:46:4:30
E SNALP (PEG-C-DMA) 20:48:2:30
F SNALP (PEG-C-DMA) 20:49:1:30

[0241] The results are shown in Figure 22.
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PEG DAA conj ugat e and encapsul ating anti-1|uciferase
SiRNA (i.e., siRNA conprising the follow ng sequence:
W@ROEIRIBUCCCCUUAUGUAUU and targeting the DNA SPOUEAZM®I/001677
Exanddle GATHA¥ ol SRHCIPATGeNE Tk rodkibn SNALSREA hRedntitising PEG-DAA
followng formul ation: DSPC 20% Chol esterol 55%:
conjugges C- DVA 10% : DODMA 15% M ce received a single
i ntravenous admnistration of SNALP. Luciferase
[02423x pTTkis skamplierlesdribes amenpsrimest et danminsiatesiy: ﬂﬂmsikneihg of gene
SNALR .i nj.ect The r denDn rat
expresgi i LHE PR v ERAPES AR PRERE R BERENAS b1 essi on
[0243]" Thy xREinRnbddroriraiedthat SirhiRBtEtibLoLENENPleRcapsulating siRNA can
adm ni stration. These results are shown 15 in Figure
silengeagenp @24 Psion injretagativctuetie rSeugoda thper hepdngmg mice
expr?qsg’lﬁg ?uc?ziiera%e w1ti}hm&£s%%‘gceigz r{i’ors '\x}ehuf?% ée%a%%lg rsgﬁtqd E)mprising a

PEG{DWA&offugstsiahd emﬁipﬁlilﬁlr@ dntidpoifera ik NG (¢.5. ¢s1Rab®\t©npr1smg the
description. The scope of the invention should

follow g eflemee: @é“&éfx@ CREGHBIAVICUAUY and tasgeting the DNVA sequence:

GAT%%%H ence (?g ??ytég%%%ﬁ JB gttﬁelaﬁng%,l &S{Dglﬁg?a\{;\n&?hl)spc 20%:

Cholesterof 36% : PEGE-IN At v AICDVA FowMichireseiobd e bmgfean’aat\enous

entitled i sclosures aof all articles and
acmip oA B Ly HECFAPERTORB P Japers pes dgigpained 48 hgurs after

SNAEﬂnJ QR '”ﬂﬁ:trleé:ﬂi‘@ deRbEsthRCRLPRRINBLRAE! & SINAYP can silence gene
reference for all purposes. 65 WO 2005/ 026372
exprd?ssﬂin CAPDO 41 ﬁ)&lﬂ.eethaMblAlTe 4ite dfISNAIEDadsinistration. AThesapesylisiare shown
Fi ggrrrulal having the followi ng structure: R1L O 2
in lﬁge L PEG ~ (1) 3 wherein: 4 Rl and R2 are

[0244]NdBRE RO d¥rsSRIdQRAt €6k Bdele AbRriptiby s iBteAdddSto D@ TllWkgrative and not
fromabout 10 5 to about 20 carbon atons; 6 PEGis a

restrigiysy vlayy embefipents willbg appareitdo thase pf &l &t the sHt@PAreaging the
[ i [ 0

sos BB, 4ok B O ATPOMIEL e GGALLORER L o i

referédcend tHe&xbgf/@dmcﬁpﬂitﬁi Bt sfhgul@lflniteellﬂ bd dete(ﬁnlﬂe)i wﬂyfdfa'él)de to the

(C 14), mty st eary and i cosy

appm(l almf» OH&WELM Shipaa equvaieanie &%wﬁaqcl& Flaims qre entitled.

e U640 Rl RARE, o g SyBATPON cps rT

publications, are 1ncorporated herein by reference for all purposes.
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2 nyristyl (C14). 1 5. The conpound in accordance wth
claim3, wherein RL and R2 are both 2 palmtyl (C16).

wa2@5/03d322 conpound i n accordance with clai m 3, POIEARION001677
Rl and R2 are both 2 stearyl (Cl18). 1 2 are

WHat ISIGLAIMED 18; The conpound in accordance with claim
1, wherein said al ky roups 8. The conpound in

I
accor dadce wik wrmoamﬁpg?oma Ehavisgihe fallawing giroctpes: 2
are unsaturated. 66 WO 2009/ 026372 PCT/ CA2004/ 001677 1
9. The conpound in accordapce with claim11, wherein
said PEG has an 2 aver agerrml ecul ar wei ght ranging
from about 550 daltons to @kgut 10,000 daltons. 1 10.
The conpound in accordance witth claim9, wherein said
PEG has an 2 average nol ecul gr wei ght ranging from
about 750 to about 5,000 daltgpns. 1 11, 1 conpound
in accordance with clai m9 erei rsaid G has an 2
aver age nol ecul ar wei ght r%nging from about f,OOO to
wheshQut 5, 000 daltons. 1 12. The conpound in accordance
wth claim9, ,wherein said PEG has an 2 average

mol ecul & anRY At indapgndeytly selastadand are abod groypabaing from about 10
3, 000 dal tong,O ab%uflf’o %Jgg Iﬁﬁgg,ound in accordance with

claim9, wherern sai as’ an 2 average nol ecul ar
wei ght BEGabapbly2{hgldegatdlpagl 1 14. The conpound in
accordapce with claim.1, erein said non-ester 2

cont ai ni-ri§@ PPRREP! eptanpe raker meiger sel ected from the
group consisting of an amdo linker 3 npiety, an
am no | pnker THREGhYound it 3d3PMke {Vﬁtﬁiﬁﬁﬁm"ﬁ? \edein Shid alkyl groups
carbamate linker noiety, a urea 4 linker noiety, an
are sglepied fionnthergronyi eongisting ofi lawryp( 188, thymdtdr(Ci), almityd (C16), stearyl
I najy linker noiety 5 and conbinations
(01%3%%08?@@@5_ The conpound in accordance with claim
1, wherein said non-ester 2 containing |inker noiety
I's a caBbanmaThe bomipdind i@ h&joydande With clHia 1 MHBRUTR! hfdl R? are the
accordance with claim11, wherein said non-ester 2
SaM&ontai ning |inker noiety is an amido |inker moiety. 1
17. The conpound in accordance with claim1l1l, wherein
sai d nop-est gy, Edrﬁ%ﬁ:&zd' OB EhYe | GCl b oyl 2
l'inker noi ety.el 18. Alﬁﬁposom?wgg?@ﬂi%@gfr%pﬁ and R” are both
myristyh{§?§43i ng a

5. The compound in accordance with claim 3, wherein R and R? are both
palmityl (C16).

6. The compound in accordance with claim 3, wherein R' and R? are both
stearyl (C18).

7. The compound in accordance with claim 1, wherein said alkyl groups
are saturated.

8. The compound in accordance with claim 1, wherein said alkyl groups
are unsaturated.
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2 pol yet hyl enegl ycol -di al kyl oxypropyl (PEG | AA)
conjugate of Fornmula | having the followng 3
wa@reosoeare: 67 WO 2005/ 026372 PCT/ CA2004/ 0016 70CT/BA2004/001677
4 R L PEGo (I) 5 wherein: 6 RL and R2 are
i ndependently sel ected and are al kyl groups having
from abéut 1QThe éotpowtianlacefRdat bth dMioIE wikrdiirShill PEG has an

hyl enegl coI and 9 L is a_non-ester cont ai ni ng
averﬁgw%é@ 0\3{%# %(Fg Pnging frorealqup 3G Atons trehast 4&AGR daltons.

cl ai m 18, further conprising a 2 bioactive agent. 1

20. The 1hi PO§RBBoPoARIGARERES Winith i '@vé&%r?maﬁ& ?'Eg; has an

said bioactive agenht 2 is a nenber select rom

averggeomplecadasweightigngihg dom aeop 56 toi aboaigE00Gdaltons.
antibiotics, 3 inmmunonodul ators, anti-inflannatory

t d t t e ervous
System 1 a%ﬁe”rﬁ%nﬁé’w@;‘t 9 A dpies SEPE HeHFR pef BEG has an
averdgs muleeuled We %ﬂﬂ ?%hl MHuRYB0d to boub 5,800 HAkRIsN Or
pepti de. The Ti posone in accordance with claim

19, mhereln said bioactive agent 2 is a nucleic acid.
1 23. Alfet hdbe spmpynde peeegdance viholdine, adwerain said REG has an

werl oS R PR AR DA RIMRSLADMo Bfliner T o

agent is 3 encapsulated in said |iposome. 1 24. A
nmet hod ¢3. deThe eompgnd ihacaeddanee with @htimt ) whepdid s#HPEG has an

sai d et hod mnistering to said patient
averagq rflﬁlge‘g?ffewgghth(}%% Hjsg&b\%i '©8%-n sai d bioactive agent

3 is encapsulated in said |iposome. 1 2 3 25. A

nuc Ll ei c14ci dThé %Iﬁp@ﬁlgtlh BERrEMABPWithichEm 1, FHRHG 84 non-ester

aci a catjonjic |1

containing linker moiety is a men?ber selected from the group consisting of an amido linker
moiety, an amino linker moiety, a carbonyl linker moiety, a carbamate linker moiety, a urea
linker moiety, an ether linker moiety, a disulphide linker moiety, a succinamidyl linker moiety

and combinations thereof,

15.  The compound in accordance with claim 1, wherein said non-ester

containing linker moiety is a carbamate linker moiety.

16.  The compound in accordance with claim 1, wherein said non-ester

containing linker moiety is an amido linker moiety.

17.  The compound in accordance with claim 1, wherein said non-ester linker

moiety is a succinamidyl linker moiety.

18. A liposome, said liposome comprising a
polyethyleneglycol-dialkyloxypropyl (PEG-DAA) conjugate of Formula I having the following
structure:
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68 WD 2005/ 026372 PCT/ CA2004/ 001677 4 5 6 a
non-cationic lipid; and a
woolopedsgr enegl ycol - di al kyl oxypropyl ( PEG DAA) PCT/CA2004/001677

conjugate of Formula I having the follow ng
structure: R OR2 L PEGR%7 \O (1) 8 wherein: 9 Rl
and R2 are independently sglected and are al kyl groups
having from about 10 10 t®H about 20 carbon atons; 11
PEG i s a pol yet hyl eneglycol;~\and 12 L is a non-ester
containing |linker noiety. 1 24. The nucleic acid-lipid
particle in accordance with cljaim?25, wherein said 2
cationic lipid is a er s ct ed flremrRE® group
consisting of 3 N, N-diol eydp=N, N-thAtet hyl ammorpum
chl ori de (DODAC), 4

wherqinN. dj st ear yl - N, N- di met hyl anmoni um bromi de (DDAB), 5

N-(1- (23, 4i RP %&hg&?&ﬂﬂlﬁ?%l}ec’c% DhNirk TR BROLETIRAL HB about 10

chl ori de
N-(1- (2, 3- di ol abpubdyggbapstomsN, N, N-tri met hyl atmoni um

chlorid and 7

N, N- di nEFhVP apo eﬁﬁy&néglb’%lyﬁ%lr opyl ani ne (DODMA), and a

m xt ur eLtlg'@h&@%steﬂco%?almngg%ﬂf%ﬁbtg, acid-lipid particle
er

i n accordance wth clai In said 2
non-cationic | IFI d is a nenber selected fromthe group
consi st 1%g ofhglippsemedy kedoodapiaa wittydladmhledn Girther pemprising a
b1oa§f )a-n pal m t oyl ol eoyl phosphat i dyl chol i ne (POPC), egg
spthati dyl chol i ne (EPC),
di st ear oyl phosphati dyl chol i ne (DSPC), 5

pal m t 020.0l eYh¢ pesspiedh actokdinge el cldifBGrherein said bioactive agent
cho esterol and a mixture thereof. 1 28. The nucleic

is a mempen selsegd S fhe|ggoun roasising phAnEnoanlastis lagents, 2stibiotics,

1mm‘&4likg{1(gd1,{‘a:1[c§1%gc%t1_l-_ gﬁ%ﬁ@a&c gé\ﬂg? ?1111(1 iﬂgﬁtg a%tl 01‘?l e%@hﬁ‘al nervous system.

accordance with .cl aim 25, wherein sai d 2 non cat| oni c
| i pi d i3l.a néh¢ lipdsomiepn docofnVOWR M3 #herein said bioactive agent

isa p@%{n%zp%gﬁég 01677

22.  The liposome in accordance with claim 19, wherein said bioactive agent

is a nucleic acid.

23. A method of delivering a bioactive agent to a cell, said method
comprising contacting said cell with a liposome of claim 18, wherein said bioactive agent is

encapsulated in said liposome.

24. A method of delivering a bioactive agent to a patient, said method
comprising administering to said patient a liposome of claim 18, wherein said bioactive agent

is encapsulated in said liposome.

25. A nucleic acid-lipid particle comprising:
anucleic acid;

a cationic lipid,
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1 30. The nucleic acid-lipid particle in accordance

with claim25, wherein said 2 PEG DAA conjugate is a
wOoreebee63sel ected fromthe group consisting of BCT/CA2004/001677

PEG- di | auryl oxypropyl (C 12), a

PEG di mgmbsicktieniyBpiapyld (C 14), a

PEG di pal mtyl oxypropyl 4 (Cl16), and a

PEG di se@elyctwigedygol-didkglpxymopyl (PEGeDAdd cenjpgate of Formula I

acid-lipid part.ic i accordance with cl ai m 25,

wher ei n sai dﬂa‘%n%g}%ifgﬂ?‘@l isélu%u{:e()n'pri ses from about 2%

to about 60% of the total Ripid present in said

particle. 1 32. The nucleif acid-lipid particle in

accordance with clai m 25, erein said 2 cationic

l'ipid conprises from about to about 45% of the

total lipid present in said pgrticle. 1 33. The

nucleic acid-lipid particle i accordance with claim

25, wherein said 2 carionic Mpid c tREGS from

about 5% to about 15% of t ot I pid preggnt in

said particle. 1 34. The nucleic acid-lipid particle
whereii:accor dance with claim 25, wherein said 2 cationic

P, SRR RS AP A1 B PR s oo 1o

total | I'n sa

nucl ei ¢ aci did atput2@edrborchtemsn accordance with claim
25, wherein said 2 non-cationic lipid conprises from

about 59FC0s amsliethytmneglycelnand ot al 1 pid present in
id 3 paghi ini L&, acid-1ipid particl
Th acooranaghEsiepcolfinibdGaRtiaLG, AC O |1 P, 0 particle

non-cationic lipid conprises from about 20%to about
85% of 2he t Fhahudleipiadiddiped particierin seiodda@cpamithi oidim. 25] wherein said

.37...The nucleic acid-lipi,d particle.in accordance with
cationig,finifl 458 “\ﬁﬁ@%ﬁe ectegi J‘J’ém‘qfleF%@wS’@Bﬂ? ﬁgat e conpri ses
N,N{di616y1IN, K- B n cHAathmdRitinPEh1 biige (BBAC)] pi d present in

sai d %dﬁart!cle. 1 38. The nucleic acid-lipid particle
N, Nidisteps FloN e eethylemmeniinybsideddPAB), said 2 PEG DAA

(of 2 \g¥ t ' 0 %. of t al
N-F ARSI SR TER N NS B B8RH b SRR, OE AP
N-(1a@i3diolgylakypaopyly-NeN Ntrasethyldmneaivth chlogia{IDOZHMA), and

%rgﬂ saj.d 2 PEG DAA ,conlé(% ate conprises from4%to
N,N-dirggthyl ddsdeleylnay)peapylaming %M?%b ad p mixtyrejthgreof,

particle. 70 WD 2005/ 026372 PCT/ CA2004/ 001677 1 40.

The nucheic ggé ﬁ'ﬁéléi@!agidﬁgﬁ(% g&ﬁi@le'iﬁ‘a _Q(Pa‘ilg@_{li?tﬁpﬂi%ggcwherein said

claim 25, wherein sai n-catronic lipidis
non-gatipmic IHpid inaumlember selxictbdl frgn thepgotp cdisisting af cor dance

A A O S T
phosphati dlhblinMFEF®)| &isk%ylp%o@ﬂ]ﬁﬁ@ﬁ&l%‘lﬁie (PSpRy,i ses from

about 10%to about 60% of the total |ipid present in
palmitgiyielgyaintiogphatidylglycerol (POPG), cholesterol, and a mixture thereof.

28.  The nucleic acid-lipid particle in accordance with claim 25, wherein said

non-~cationic lipid is an anionic lipid.

29.  The nucleic acid-lipid particle in accordance with claim 25, wherein said

non-cationic lipid is a neutral lipid.
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1 43. The nucleic acid-lipid particle in accordance
wWth claim4l, wherein the 2 chol esterol conprises
wo ewsozadsout 20% t o about 45% of the total |ipi BCPCas®mno1677
in said particle. 1 44. The nucleic acid-lipid
particle in accordance with claim 25, wherein the 2
PEG DAA3G.0N] wHhc1¢i8 alTEGHR hAHEK iR XYdRERRYE withbim 25, wherein said
45. The nucleic acid-lipid particle in accordance with
PEGePAiArgorBigaigtie p aremben selectedbf@nidg\gounjcagmsting of

PGSR T L PR it adutiot {8 A Gufpatmityionspropy

cmgfrwf, ded PEGHigstersloR ey ugate is
( EG dipalmty ox§§?§§§| (2 16). 1 47. The nucleic

acid-lipid particle in_accordance with_ claim 25, o

wher ei n3the The peateipagiddipig peytiele ip gccordance with claim 25, wherein said
s R SRR RN 20 Moy hfor TEBGHE et id price

wherein said 2 nucleic acid is DNA. 1 49. The nucleic

aci d-1i p2.d pah¢ nadlegc aciddipedpatticleen acdondancaivith2$im 25, wherein said

.wWherein sai,d 2 nucleig acid i asmd. .1 50. The,. .
cati Qg Cometiees 0Bt thops s QiakovedSaE bR IeClinif prentd id particl.
25, wherein said 2 nucleic acid is an antisense
ol i gonug3 eot THenucleid deidfped patitiRiif adordimbs Hith RamtldscwBerein said
_in accordance with claim25, wherein said 2 nucleic, )
catiogid lipid somprisas dtopneboud SHoto appret 13 pethe tetel lipid prsisent in said particle.
particle in accordance with claim25, wherein said 2

nucl ei cpaci d—r e 10 E -ar . ' . 7 . )
2005/ 0 2%%‘72 E@?‘%@gﬁéﬂb&@%% [l?eég .gcc%))’ﬁ\geénﬁg il claim 215, Wherein said

catioaid libid icqingrisxa fitonc Ateut A0%ac abalars0&s of thétathldipid pfesent in said particle.
wherein said 2 nucleic acid encodes a therapeutic

product ,of inferest.. 1.34. The nucleic acid-|ipid .
ot ol a5 n' AbEBRain edodbis PEReie i adorimmer Bith LS, yherein sad

non-tRARMAPEME b@mgﬁ%lﬁn Hout BYEOBbut PR o PARLEELRA present in said
protein. 1 55. The nucleic acid-lipid particle in

partiglecor dance with claim53, wherein said 2 therapeutic

product of interest is a small interfering RNA
i RNA 15 . l,qj.¢ :a-1.1 pi e i . .
Lormeaes s RSP AEbe PR b 2 yheri i

non-tatiodhéd lipid domptises drintlabaup LOvoraabowt|8s% of thetotal lipid present in said
substantially degraded after exposure of 3 said

partigler ticle to a nuclease at 37 C for 20 minutes. 1 57.
The nucleic acid-lipid particle in accordance with

clai m 237 Whehehi14iB 8ciddipidiparBLe iRGtdrddhcs didl c(!j&ﬁgﬂ B Gherein said

acid-lipid particle is not substantially degrade
PEGalPAdr canjugateatonymises fror8 1§atadaboat 20% lo€ thertotb hipidhpaeseB7inGaid

pmﬁ%@r 30 m nutes.

38.  The nucleic acid-lipid particle in accordance with claim 25, wherein said
PEG-DAA conjugate comprises from 2% to about 15% of the total lipid present in said
particle.

39.  The nucleic acid-lipid particle in accordance with claim 25, wherein said
PEG-DAA conjugate comprises from 4% to about 10% of the total lipid present in said
particle.
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1 58. The nucleic acid-lipid particle in accordance

wWth claim25, wherein the 2 nucleic acid is fully
wepmapsiirat ed in said nucleic acid-lipid partiBCECAL004/001677

59. A pharmaceutical conposition conprising a nucleic

acid-lipid particle in 2 accordance with claim25 and

a phar ngge Ut’l‘lffﬁ{dcl(el@&‘?@-ﬂbﬁ%a?u&@ﬁf dRbrdarecBfith élalm 25, wherein said
phar maceut i conmposition in accordance with clai m

non-G@pnichipickis®IMe 2 PEG DAA conjugate is
PEG-dinyristonxypropyI (C14). 1 61. A pharnaceutica

corrpos orda W th.claj m e
2 PEG ia colfRiBaias fERERd MRS E IRt it Bl pther
com;ﬁ%mgﬂchﬂfé%iéﬁﬂ of introducing a nucleic acid into a
1, said nethod 2 conprl sing contacting said cell

vvlth a nucleic acid-lipid particle conprisi
cati oni®l i pTlaf nugl elgaqxgﬁ.pggﬂ ariggle in qtchdanceawégaml wherein the

chole%?e%l%%ﬁl&)ﬁSesaﬁ]ch IR 08 & BEh094 8 the total lipid present in said particle.

43.  The nucleic acid-lipid particle in accordance with claim 41, wherein the

cholesterol comprises from about 20% to about 45% of the total lipid present in said particle.

44,  The nucleic acid-lipid particle in accordance with claim 25, wherein the
PEG-DAA conjugate is PEG-dilauryloxypropyl (C12).

45.  The nucleic acid-lipid particle in accordance with claim 25, wherein the

PEG-DAA conjugate is PEG-dimyristyloxypropyl (C14).

46.  The nucleic acid-lipid particle in accordance with claim 25, wherein the
PEG-DAA conjugate is PEG-dipalmityloxypropyl (C16).

47.  The nucleic acid-lipid particle in accordance with claim 25, wherein the
PEG-DAA conjugate is PEG-disteryloxypropyl (C18).

48.  The nucleic acid-lipid particle in accordance with claim 25, wherein said

nucleic acid is DNA.

49.  The nucleic acid-lipid particle in accordance with claim 25, wherein said

nucleic acid is a plasmid.

50.  The nucleic acid-lipid particle in accordance with claim 25, wherein said

nucleic acid is an antisense oligonucleotide.

51.  The nucleic acid-lipid particle in accordance with claim 25, wherein said

nucleic acid is a ribozyme.

52.  The nucleic acid-lipid particle in accordance with claim 25, wherein said

nucleic acid is a small interfering RNA (siRNA).
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53.  The nucleic acid-lipid particle in accordance with claim 25, wherein said

nucleic acid encodes a therapeutic product of interest.

54.  The nucleic acid-lipid particle in accordance with claim 53, wherein said

therapeutic product of interest is a peptide or protein.

55.  The nucleic acid-lipid particle in accordance with claim 53, wherein said

therapeutic product of interest is a small interfering RNA (siRNA).

56.  The nucleic acid-lipid particle in accordance with claim 25, wherein the
nucleic acid in said nucleic acid-lipid particle is not substantially degraded after exposure of

said particle to a nuclease at 37° C for 20 minutes.

57.  The nucleic acid-lipid particle in accordance with claim 25, wherein the
nucleic acid in said nucleic acid-lipid particle is not substantially degraded after incubation of

said particle in serum at 37° C for 30 minutes.

58.  The nucleic acid-lipid particle in accordance with claim 25, wherein the

nucleic acid is fully encapsulated in said nucleic acid-lipid particle.

59. A pharmaceutical composition comprising a nucleic acid-lipid particle in

accordance with claim 25 and a pharmaceutically acceptable carrier.

60. A pharmaceutical composition in accordance with claim 59, wherein the

PEG-DAA conjugate is PEG-dimyristyloxypropyl (C14).

61. A pharmaceutical composition in accordance with claim 59, wherein the
PEG-DAA conjugate is PEG-disteryloxypropyl (C18).

62. A method of introducing a nucleic acid into a cell, said method
comprising contacting said cell with a nucleic acid-lipid particle comprising a cationic lipid, a

non-cationic lipid, a PEG-DAA conjugate, and a nucleic acid.
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