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delivery). In certain enbodi ments, such intracellular
delivery is in Vpkkﬂﬂﬁﬁélhﬁ)GF@ﬁVEﬁTﬂﬁﬂ'”Ents such

intracellular delivery s in vivo. In certain
enbodi ments the conpositions for delivery conprise
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onbi nati ons optionally further |nclude addi ti ona
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ani oni ¢ and about wi || be non-charged when the p
first alingm%lfpeflﬁseat ﬁk&lt Bffutrfllﬁg‘l and (ii) at least one nucleotide (e.g., at least one

polynucleotide). In certain embodiments, the polymers include copolymers, block copolymers, or the
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ani oni ¢ species. The further the pHis fromthe pKa of
t he chargeabl e species, there will be a correspondi ng
W@ bioobt140421 t hi s equi | i brium such that at hi gherP@HUS2009/043837
val ues, the anionic formw | predom nate and at | ower
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[0006 P BLoyIde Ire@tthid enbodid@dserdimispebinietic cefiednpiigs, t he
at | east one nucleotide (e.qg., at |east one . :
oyt eot AT ot psrebiite e RRTpie Rypmiino a polymeric
pol yneri c catiriegithe pfoBRAE chri@cbapdkingh @anedarhad ihedhiics
herein is a oIl meric carrier (polymeric conposition)
conpri si ng: AP G PP trA Yy of pol ynmers that are bl ock
copol ynmers assentl ed aft®t dnep@lippibichlear ri er, the

pol ynmeric carrier. conprjsin core.and a shell, the.
Copel ymer s conpr fisi ng Ploeaay pEREECHES Ay Gty of
bl ock, the hydrophobi anibhioglcicompbis neugrabplpladd al i ty of
ani oni ¢ specj.es at about neutral pH ii. :
ol ynubt oot fgnt - Rarlie Gk & FaPhbpoiefeisel de

[0007 &t dpeafic bhioekndne, thg ahlydr ophutl@idate. @l biastvaeipsl aducipblide) is not
g. gt Ieﬁt o$e ep.oI %/nucl eotide. [0009] In sone

present B REI A PYRTIS StWHuC! eot i de carrier block is

[0008) Ctoyiat insoine eabodafentt hdieiisraglolyidric c&rigabyl anérariotpadition)
about . neutral pH, is non-charged (e.g., substantially
nSA-EHE¥ged) at about neutral pH or is zwitterionic
at about nediphuadlityodd.polyhessaha aerbbad icopitngrs @bmbled into a polymeric
neutral pHis.a pH of about.7 (e.g., about 7.2 t
Sbout 7.4 <fogaBr pa s i Sufirea RO AP ANRY Reswolymen

is a pol ynecomprizater i er (pol ynmeric conposition)

conprising: a. a.plurality of pol r hat e bl.ock

copol yners assendl ed ?Eﬁlf%?y%neﬁgﬁﬂ?%orrg%cﬁ%c rtﬁ‘f l@fadrroqlﬁbélc Biek

pol ymeric carrier conpégisitg aphaaliteobdnibni sphrdslar adohieneutral pH;

copol ymers conpri.si ng: \ 33272a ci, . at least .
one hydr ophobi ¢ Bi ock,ap?lxguche)?g&eoﬁﬁbeg}jggbIﬂ}%’l?ﬁynudm%ae carmer

conprising a pluralit ylook baiy I9/diophisip @Cibest natitrah iyt
neut ralb pH,

at least one polynucleotide.
[0009] In some embodiments, the polynucleotide carrier block is polycationic at about neutral pH, is
polyanionic at about neutral pH, is non-charged (e.g., substantially non-charged) at about neutral pH,
or is zwitterionic at about neutral pH. In some embodiments, about neutral pH is a pH of about 7
(e.g., about 7.2 to about 7.4).
[0010] Provided in some embodiments herein is a polymeric carrier (polymeric composition)
comprising:

a. a plurality of polymers that are block copolymers assembled into a polymeric

carrier, the polymeric carrier comprising a core and a shell, the copolymers

comprising:
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ii. a polynucleotide carrier block, the polynucleotide
carrier block being polycationic at about neutral pH
wd200at14d4e8st one pol ynucl eotide. [0011] In spekCT/U82009/043837

enbodi nents, the polynucleotide is not in the core of

t he polynerlc carrier. In sone.s 1 fic d

the at |east one' hydrSHﬁ%bgﬁqgﬁgg%%56Wﬁ*1EbgwﬁagnMCbkwk

plurality of cationiccop@ims phiralapotinidheikpedls apithout neutral pH;
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t he hydr ophohbi c bl ock conpri.si a .
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specieBatpdby Aeiglabplli de carrier block; b. at |east ten

Lyn leotldes nucle tides not beij in the, .

o012 Byl R BTl P 1B S8 SR ompisiion
comprifigodi nents, the polyneric carrier (a polymeric

conp05|t|on) : .

pol ynuéi eot | aﬁ%ﬂﬁ%ﬂﬁf ngr% é ¢ ﬁq§%ﬁ%ﬂ SRS G & polymeric

herei n i s acgpabytepolgmesd darrgf cQOprBingSichg:anda skall, the block

plurality of]P?éXnErs t.hat are bl ock copol yners

assenbl ed i AIGVA PoiVYREITE carrier, the polyneric

carrier conprising a aﬂﬁat@mdwanﬂhﬁkﬂﬂmkhﬁeh&ﬁ@kmbmbkmk

copol ymers conpri sing

dro
b1 bok? 1 e phural | ¢ oBRsRS AT pos R SRttt neual p
neutral pH, and k. atab@@&kﬁﬂﬁﬁnﬂﬁkyBMGteotlde, [ 0015]

In spe ific nb di men t he oI neric.carrier havin
="y i Belynadt Eoocich Ao uesb S a BRI TR DR be Mt gt e
in an aqueop&ymmmh¢ﬂﬁam th a pH of about 7.4. [0016] In

ast on

nme epbodi nen
0013 e BT SR o B0 P G SRy T P PhsHn con i o teas
polgnmeddlynuclastideer (or a conmponent pol ymer thereof),
rejn.such a ch is achi eved i.n sui table
o018 e 0GR RRAASOTT B HRBRHE Pt DMy ne
e|ectr@statB@hﬁﬂﬁﬁ@ﬁbeﬁﬁShmhmdﬂﬁ@h@@ﬂﬁmﬂﬂkﬁm&ﬁﬁhmﬁapoanﬁc
hydrophilic inte actllons(3 the like; g ﬁbp the block
|nteract|on§‘ﬁ8?l?ﬁ%yF$% “m%¥c%8%EFﬁ§fP%ﬁ§ £ Bf floc
I'n certain esfbaicehprisiag: | east one nucl eotide of any
of the polyneric, carrlﬁfs descri be q1 gln s a
pol ynucl eotide (&. g., 22 PEYHSPYRITESt i de). 1n some
enbodi nment s, theup0|yﬁﬁﬁﬁﬂuﬁ@hﬁkﬂksﬁﬁﬁ@ﬁh&&ﬂmmﬂﬂpHumd
s (e.g., a plurality of

plural ity of nuc

first Dlynﬂ“ggh%wég A %ﬁg? a plurality of second
[0015p @i ypacifit @abddiasys, R @olgmertiaaiyricataiitg Onalodghdnfiedi@mtter of about
10 nmqg lal}logy deencr)g 1|ncallg %quaegus medium with a pH of about 7.4.
[0016] In some embodiments, the at least one nucleotide of any polymeric carrier described herein is
attached to the polymeric carrier (or a component polymer thereof), wherein such attachment is
achieved in any suitable manner (e.g., non-covalent interactions, such as electrostatic interactions,
hydrophobic interactions, hydrophilic interactions, or the like; covalent interactions; or the like; or
combinations thereof). In certain embodiments, at least one nucleotide of any of the polymeric carriers
described herein is a polynucleotide (e.g., a first polynucleotide). In some embodiments, the
polymeric carrier comprises a plurality of polynucleotides (e.g., a plurality of first polynucleotides

and/or a plurality of second polynucleotides, and as many additional different polynucleotides as
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UWOTL\ 33272ap doc -7desired). In specific enbodi nents,
the polynucleotide is a gene expression nodulator. In

woreroe/1s@eci fi ¢ enbodi ments, gene expressi on NORCIT/EBINS 043837
i ncl ude knockdown agents (e.g,. a knockdown

desire%lnl.:s% g@aﬁi’i@t !gdeezl Stllegﬁoqgr}ru%ﬁ&&%g%g %e%f; ?)gg%gign moghﬁétor Pn more
specifiolehngiodinete @Emech&preﬂsibnl’ﬁldah%tormd&dlh Ieb&NAwn hgensit(e.kl a Ridicklown

. eci fic enbodi n ent IS Si RNA.
olisor . iyt EE Fe BB BE AT TEAROETy AR 4 SRR ntiense
oligond@&dide, @i REASOMnGHRIVAI B8 Moteapeefid dhghodidiedtsythe kivckdown agent

cific enbodi nents, the targeting noiety is attached
lsansﬁﬁ?‘?he shel | portion of the polyneric carrier. In nore
[0017F pe@infeiembedibotts men ey mérhecatrir g@tﬂmg heminebipiises atadgahesloicty.

she orti onb ac ent bond to a . :
In Spe%g’f ?Hh‘ﬂP@r‘B%‘fsi EE‘E tar%%‘ﬁ%%‘f P & 8&96 %Rt r?g%]dToﬁboﬂtoé the plgmeric carrier.
In moqa@be;ctfe;renfbbdlaﬁms pod tgetingOnday s adtichod @vheadl] petien by a4 Sovalent bond
ng cdopol ymer, a nonobl ock copol yner, or a gradient
to a pglyugleelide ' some enbodi ment s, any pol yneric carrier
[oo18d efs&nmhaedlbh(ﬁmemtm tiieUpol ek oflzﬁlmpb]yﬁeﬁc éumaqbdjvtdecb A&tin is a block

iS not atta dtoa nu otld
copo 8 TR ST T REX HAGIT FONS JbrSPRaP s oy By e
carriertebcyibet he@din Aurthat (@eiptiseg aﬂi‘rmid&toyial@arthﬁthatﬁmh(){ l?[&;[ched 0 a

potvmi Gl P G Ry (ot AP BBt B R b e

moiet}a(tahﬁﬁ b&lgimEIO Irederthi@ @asibodiments @syoRdymuic | ceeit gevifel I@re;n ﬁirther

oSSR SSHSeLi 0TI e STREETRNN R £

polymptdoide).dh eatairtdkenbotisnedisf the ataeust dne @mohdwmcaabu(ﬂee(agt sdatel

polyn @SR Bt it o bl RERIE 0 S bt fes @]a@-' "

[0019h & @int2 eﬁﬂ)ﬁqﬁfﬂeﬁt@,&nﬁpqﬂym&w datry:r d!ffscm'lﬁﬂjdéfefn&pmﬁmeha platali)y of
t
polymgbbegl{;‘l‘gﬁﬁ} lbalv n§ a%arrg rli)lf)]i ion I1n thf B(g&rgincy ﬁng{,?lg%:rf: Y ﬁ{antlalily 1c{entlcal

[0020k hibaahixembsdimantp @l pplyatetic caad¢ripr@tidep havindedehian@i destalslizing. In

dest |
specity ST T DBk f s it P RB A G RPRE R e g g Fptosomal
pH), bpﬂ-ho(aagoutnelnﬂbﬁldm‘m pH), but not at about neutral pH
d t ded h :
0021}, 37 ity EnBEink, R e TR R aob e b o e B figm
part101&artal‘tt1[1€nﬁ¢ed1€| le. [0022] In certain enmbodinments, any of
ded h ' .
oz R B e B S R FORH g e
havindw/ldidaphaii Blotd, abéeiaoiniyispsobic bdkicampiiyes @ blufalifysdf first chargeable

bl ts, th | ity
speciel R RGP poeudr U6 SPRRRIEE Rt iy Pk S
about &Iutrahﬂﬂ fin ¢vetainrealboditdenth, nhecpeirhlaty Of ﬁm@ﬂgﬂiﬂﬂﬁ pecidshude substantially

of first char e ie.are . ,
ron-<B L iRy R ol PpR RS S eplugh of s
Chargeeblel @ﬁe@ﬁ‘ahre pllrtbstahuinllsmmaclem@ddt mﬁlﬁbﬁabohﬂ%rpésuraad)dtﬁﬁ obfess, about
osor B Shof OB BRERIES 815 RSN LIS D00 ITERS s
specifio embodimb@s she Iﬂlhﬁiltj/ obfirdt dhﬁrgbz&@pematﬁ suBsta'htl@lIIy lhcesﬁarged at a pH of

bout or . about 8 of.le r
about {3 Pl RRR u mEnOb e B Randr Ry Bk P o
(e.g., pﬂ}&ﬁt@ﬁ&bb@y&pﬁm ﬁfﬁltralr @ zgUbsbEOTsisabstayitiaigridantieul ged asitlicgp!
%oem fic enbodi ments, the

(e‘g"%)“ 881?““ p%‘éas%fs Al cqug%etu %}é) carrier block (e.g.,
[0023pdd mtembnahm,entmoahy ahh@mlmermjatrfeal pr@ﬁdeﬂ\l\tﬂeinéﬁﬂtl&n C(EmprSes a

plurali nggg@nt I }_\gonlgrdngrrl]t Jln(ft% \?rtlga%g i ue ol t rtg%_h)%lg?pgoblc monomeric units
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[0023] In sonme enbodi nents, any of the polyneric

carriers provided herein further conprises a plurality
wo@Rocbgduephobi ¢ mononeric units having a p val PET/UB2009/043837

t he hydr ophobi c nmononeric unlts UWOTL\ 33272ap doc

being !f_ gaerli %gh%)gfog ?Pg{)l?l'éc S g%%lrd{:t) g th%g){dﬁ(aa%gblg [)]&QF lzj‘x:CdO?Aé)tOlgld s 7 value

is a m¢m@s uf ies rolativetty diophifit-lip@hhiy dalap yed, ie@:, |(]até§),DhA| i (Calouaiuue of Drug

sotut i g i SBYTBn APk st gt A ¥ phar m Educ,

[0024]45[1 &i‘lﬂﬂl&n‘b&gﬁl&ﬂ@ .any Gﬁﬁéﬂ)oljlmerm&ﬁﬁrﬁtsl’pr(@ﬁﬁkd dbt’ﬂﬁl’&bﬁlprlﬁl’a)plurahty of

IR TE AT M EEN e -

any ofSied golyasesie oitied ptavidod hdiein D@thEE bh&or&ﬁﬂré p(ﬂymerl\ﬁheﬁaﬁﬂEe at least one

TN R R R A RS th%?oqymde

forms beia ptescnm thshlele OI thelpol{18erg- c,arrﬁﬁ Ihy Mt@in&:ﬁﬂabdiﬁl):ntb Sn@ofxhepdymeric
SOITE e

. of the, pol
carierd BroyEA P Pt AR e PRD S Ak i PLo by mricipygier. In
some @ﬂioylﬁiﬁihtsCaI@a)lf Ifhe@bl.ymlelﬁ)c mﬁdﬁaﬂ)rBVl&eEm&EHlﬂmmipﬁ%lsesamyenﬂfrarkh e
ol ric rei ovi ded herein conprise at | east
desmbﬁ’r%b‘éggi‘%%% SephsBiNone shel | of ¢ hgppol yneri c
[0025) & gonefembbdimSaREne bxdelpoipndri:, cadieys ppdvidel el cpimPrides at least one
riers.provided herein. c ri ses .a .
potym s SR BE T s Pl st e e SRy B bt Bresbyl of e
polymf02f]er boms Beethe phipdiciretiies arrianylodd ntsbme megd’ﬁﬁéﬂti; the
e OV|ded her. r s at.
oty SRR UL R P Ti ot B PRt Rl tp Pingmpgiments.
the at lefist 0B ﬁualeﬁtlceniﬁﬁ)ﬁd)lﬂﬁélﬁ&arﬁeh @rosiﬂledl hergh istanechp®toyth@ydlvhucleotide

carie ek oG AEATS, tharoBoiy et EobictiacGap i tRrEEH et

embodi@ént{ G{&tpolj/h@cle(dtldeca,rrler dloab bf ziily m@ﬂymeﬁcmaﬁﬁ)ar dedctbhed heitin is
polvei Py L PG oy bt P e B Py S gt elock I

some @toylimiatsedt pdgnuekotideetrriot ok (by., aRme@MﬁmbbdomﬂmnaEGwawdIn

non- coval ent teraction, or a n the I n
more S B ET her s P30y At bR Bl Beh “Bp G Rierppch m
certalmyooﬂmheyﬁel’iel aC lead@ohd mrcledﬁ!hi((é ghpdyhereetide, ingluding oligonucleotide) is a
polva B8] RN BE i PSR T B G ERA a5l e RNA carer
block)ltbmphses hsvus@ e caivhQat meirt $n ceithi@d epbdbdimaatk,elat potieudadtide edrrier

b K . . I RNA I S.nqgt PEGyI d. 1.
plock RS Pl o DB TS > ATHB BB E b mOp i cmbotihents,
the hopopy ke cartick ahepotyalNN- &(Clm&m}kyl-laﬁmfd)(ﬁl ROyl -athedtylate fpoly-N,N-di(C,-

oA SRR Sl SR G S Ry B 1

some@ﬂkyﬁmmanapﬂﬁﬁbk&kﬁgmﬁmﬂﬂhﬁﬁSaa@h@nmhﬁmqmmngm@'(Daﬂﬁwtmw

| |.eot. bl
NPt R G E E T bu gy By, FERE N Ficc-Comtn
armnoC(EF(tsiﬂlHYI Eﬁ’th@dylﬁend‘t $aastt0|ﬁeNp@ﬂt{@u@d)ﬂbﬂ{adﬂlo(ﬂlr@d)z&kylhb@ﬁte ora

rrier provided herein is a
combifiyoB i DR abTRD Bt sFresDRERPRES B odi ments . t he
[0026 h dipeleyiediinentk)| aqmlgfmeﬁc peatiyt-piyvidted ihér€in-cGmprises a first chargeable

specie %{d? % lf/firg(%nWﬁ% éc(l o r_%:ld.?6, )él ?QF%W%F[EY%%QZ%%&%IP%jPC?ci)‘;f(r-mll\Ilj’ 'kaﬂhﬁig acid
group)| pﬂ;luyurN, adlidcirdupi a hosSprmkik ydid gmiulm a(lﬁ)spﬁin&)aafdlgycbupa@rayihaiphorous acid
group. gn edr 6181 nﬁgengln%egpﬁgar Ii)oi)fnﬁeé OP %n}é)o y%iereu? E:ag]{lee}lpgoavic[ed g?{gm comprlses a
spacerhddotheriCinitGn Gyethl &kl (e.amh hplr&ahokic 6)oal, kiyhlydrepiichlydkat ghell block, a

nmononeric unit, at |least one N, N-di (d-C 6)al kyl am no(

Ci -C6)al kyl -net hacrylate, at |east one N, N-di (G -C

6) al kyl -am no(Ci - C 6) al kyl -acryl ate, or a conbi nation

thereof; and (ii) at |east one spacer nononeric unit.
UWOTSP026] | n sone enbodi nent s5- a pol yneric carrier

provided herein conprises a first chargeable species

that |s a carboxyllc aC|d ‘group, a sulfonan1de group,



group, a sulfuric acid group, a phosphoric acid group,
a phosphinic acid group, or a phosphorous acid group.
wo poogastdai N enbodi nents, a pol yner of any pol yr&r/U82009/043837
carrier provided her ei n conprises a spacer nonomeric
hobi.c bl o

core b o I R 1 98 Kb, Pt o S T a9 sopgisine &

hydroﬁfﬁ)ﬁllc ®ldok oakconPrisdshelehst kig)spadenms@iierie ahiadi ment S any

ric. carrier ovi.ded here r n
10027 Gy sttt PR B reoeled PTBAL TG Tupmapptic ook
compri¥gITestiagd wfcdnd dhdi@2able sheciselntsaine cilabiadinte the $irst ahargeable species
. ol. ric carrier rovi ded herein co
s as Rt St Eion R B o e e Bprgonaton o
specific Rabg@mbhte t@gﬂ@! o she stddns me&lﬂb grdtigein bisqut b.H&o iboﬁlSQ In some

har geabl e ecies i s as. descrjbed herein and.th
embod{IET e AP EREEaPlE BEFis 2 ASSICAPPO T i RS g r imine. or
a nitroérDdonBkigdrterdaryl Speettfih emesddachitsyertS, okl thp Kast ofargehidle species

d bl bout 6. bout 9.
and o G B SR b SR RE ef s ERipadi el duBanti . fome

embodu@yrdd, it fRNich@gd@ble ispaciRe s faurﬂy)malfﬁst aldrgeable imondiére:, und fandithe

I.trogen contarnrn het ero In.cert
secondsRRERTES S BAg e DI g Pre GO Bdrgagppyimens. e
first cipgeable speaindis ah alieds ipeﬂ&ﬁqﬂﬁ déﬂ'ﬂﬁomﬁmmﬁ‘b @&t&ﬂ@ﬁﬁ@daﬁle species is a

t
catlonggﬁ%lleg ?}B%{:ﬁerﬂtgﬁ Sr? nap% grﬂerfzhlil%e rgth ?fgo aaglgggl{css(éeécges é%thf: gglonlc species
is betvieatl Aigbuon4 and zibbﬁtt4 chabgeabb@ral@ilomBbine enibodimaind tHehfio of the first
oSSR BT ARIPLE BB e S PO BT IS,
certaircé‘n&ifogﬂh&hisahs fiscihageitte MONCARKIO NHICis APESCHAkYPOYlic acid. In some
d h bl
oo SRR EAOT 8 o 5ERG, SRR AL SREELESLLRy Bonc e

at a pH att abOut(Bf. Int dagaif BinbliGesy @iseond chatdeeble abh@niric ugid 8V, Bsdi(C;-

ConEuRSHY LRI b RO RS o RO TR, o

di(C,-Chakgeaht®C ronakgacglawni t to the second chargeable
noneric.unit is about .1:4 .to about 4:

roo28{ SR ettt She iRl ea s b GRS nispart g LT, more

ﬂmnSQGEﬂﬁ&mamkMDahﬂmhbmsammdﬂmtnea@medeHHQmemakemmhesﬁstIn
q) 50% of the second char eablﬁ1 nomer,i ¢ it ls

Some @y 055%68“ tg ¢ ROIXBETICRITET SPULt é“oé? 3"8@%{% R g tmqé? b, 50, or

more @t I(ﬂlchar@fﬂibladpm g art bl&r@ﬁ@ﬁﬂdtrgehﬂé geatibric PSRN detain

embocgrjlgltsk }}Ie pgiyﬂjggf yar%?r é:o hlﬁeﬁ %ulor(e%qgng %STQ%H %)fﬁnﬂrg (tlan 5& or more than

100 i) hieydblawptdiacmyspadifi; enﬂfodﬁi}ehﬂj daclﬁws%}r@hibyd s-paﬁrtsri@cﬂﬁ}geﬂ:or
6).al kyl - t 0028] .l t di t

S e A R A A S L )

5, moryia@ 20 hadste Ban 5(01 I‘or abfeahdnni@n sd0fd ciask gealpedes pepe@sc éditakliments,

P O T ERE T S W

the hy8@roplibicebldcha@n th2 Blockaspelyireapr&Ont i0the paly@eridiartiel @@Vlded herein
char geabl e spec,i es .t hat ar char rgeab
comprisgeingt Hn BB HR 30, e nih Sa L AE AT Ryrblop AR FRERRNE s, m

specifip (Bhijbﬁfﬁihieﬂls eavhrflrgrcha gripleispeses imhargéharhirgeabieneard dndomi 2ecies. In
some fg]b ? Ilé@él% Q%dﬁ%)‘r?]o iC %E)g]%%ﬁge lg}g’%tcgporli%%r% IB]%F@%E@QJleepolymeric carrier
provided Bfrrge a&srhlmss peed s 3, snochihsirg® mote thhﬂﬂ()gﬁabcbre thia® 1@nsecond
chargegB;IF Fli)eéles ilg SI’PSFI%E glgrhorr%%r}qeer{t% ﬁ%{:ﬁ s§on(9 qlralége@ﬂg %Peirﬁs is E%ag%eg%ﬁ ghr?rgeable
to a cabiOpic gfeciodr e t han 100 second chargeabl e species. In

speci fic enbodi mnents, each second chargeabl e speci es

is charged or chargeable to a cationic species. In

certain enbodi nents, the hydrophobic bl ock of the

bl ock copol yners present in the polyneric carrier
WOTSFYYi ded herein conprises -fre than 5, nore than 20,

nore than 50, or nore than 100 first chargeable

speci es. In specific embodi nments, each frrst

oy o



sonme enbodi nents, the hydrophobi c bl ock of the block
copol yners present in the polyneric carrier provided
\Nmemnhmmennprise nore than 5, nore than 20, nOPET/URZNNY9/043837
or nDre than 100 second chargeable species. In

mho nts. each s bl e. speci es
[00291S grogﬁl;e‘fl Blec&rt?ﬂj glgﬁlg (a é‘g‘f{fl@w{’ 8 Q%rft%%%{:lg B@g@?ré arrier embodiment
describdMBELein3S 2 pAgperitOGrrick &Qﬂﬁﬂsm@ﬁ@hﬂnﬁ)ﬁ{ﬂlﬂdﬁstﬁﬁﬁl@l cﬂar@éﬂbteh@ﬂrophoblc

or alternative enbo ts of an nMeri.c carrijer
block EpRsginga RTINS OBy ég“ ?Fé‘F]S |“??“Pl§‘eréy";ﬁlgtf )J‘ﬁéor‘?ecmsé%rc?s tp non-
Charge@ﬂﬁ’]ﬁfoh&hﬁg: wait renitisande deibdmbbik sEdcieg 16 bidegaadicss, first and/or second
h hObIC risi a plurality. of .
charec i LRI S St pins M e oRer! Bpoity o swbatimeriy the
non-cHagfeethamgaaidrie ufid BANES-CealliyitdihacGns, b €sCHhie 1 mediaaphaborc
ecies. In other instances, first and/ or second
«k(k%ﬂg— “e species conprise or also conprise the
[0030h W§0ﬁﬁhﬁbb@nﬁﬂ§&h¢§olyﬂlﬂlc&ﬁffﬁr ﬁﬂd&bﬂéﬂ Ieedih Bas ab Aerage hydrodynamic
non- cha

diamel R0 Gt Rt BTt Bot T4 aSBo apryt show Waapy fnspme

emboddiherals, (HeolGBeat kzyheralﬁsr aH Atage lﬁyﬁﬁﬂ%anﬁﬂdﬁﬁ&& in an aqueous medium at

nbodi ts n 0 ic carrier vi ded herei n. has
it ARG L TRy A AT P ek P60 R e hs
an aveddge Aydbillyafimia lowitc tef indanQfjudbontdidi andpH of @baut4 @@Boud B0 nm to
b tgg some enbodi ments, the polyneric carrier has an
about 40 P-age hydr odynani ¢ di aneter in an aqueous medi um at

[0031 ] Ipddn@fendbditicnty,. pfovided ihb[@imtls a?ﬁolﬁﬁ&rtc@:aﬁbﬁdﬂmph@l@g AiMeast N at least 2,

S TR T e BRI LS, G e o
250 pdi}gmbleﬁtfdlea(@@utohgorﬁ%leiglcﬁbmim\ﬁ@) I‘imo(tjrﬁ gﬂ]ﬁ@djih_elﬁﬂ_pmﬂded herein is a
n somnme. enpo S V] ae | | a
POl LT P IR PG ORI G G SRR ot 350 48 vegn 5 and
about 230, b@asdn 20,an@hbdueZ®t bePgenabout @R sid aBbyt 280, be@asit atdGt, 30aind about
| t 40, at t 50,_.at |
250, opagt 508 B o FhEr ueti ke (BSH0 BteBiR 8Bl don . anc
betwe&i JRNA)ll d aHont Eﬁmﬁh‘ﬁﬂﬂmd)ﬂcblyf&lﬁle&;dep (‘e;glldigdmhl@btﬁiem%ﬂ S$I:1‘@A)5 oIn certain
0 neric rr.rer C risin etween 0 ,
N I TP S i T B R
(e.g., dl@bmenu&@ oﬁﬁRﬂ;JIAb ?utggr?zﬁlﬂqtmlbﬁtm\?ﬁnswb p%lynlﬁﬁ:oaﬁi alabm:jtﬁled in any
abou a 0 etween n
TR g e e R B R A o ST
pdym&nﬂuah@mimﬂﬁa and between 200 and about 250
o, Tk BB SRS oS BB e
wheremohqnﬁ&di dl)fahci:ﬁgﬂibee;ivem(gﬂﬁ]blelsl_llmgv@ht bﬁashydEophoblc block to the number
nucl eat | . g. I gonu ot
weraf Gl it SRl emoilsol ST RoSh bobrhad e PRt ey 11 v
about 5:10 (@ny/g.satotiah! ® STBninesme embdaememed, ghmno@)f dﬁmnmﬁe‘raverage molecular
th | th

welghg gf(%F r 8{085?4130333%35 ng]i% el Uerf%:d'%éTanaﬁ wgléﬁttoéqﬁ OPyhuctleo%de
carriereid@Rdd avBMt3s) toah dal iific enstod sphoxatid efithk ewrghen average

e eTelyy ol i hsfem a tbjlo(yulip.c mg;p;d r \A/r]jteifgimnpt ﬁtem r et [ o&l[ ?H :
motec B S0P s E B0 A Tr e SePen Sk loRidurthe
pdymbkﬁﬁ&xhﬁuihbdﬂﬂﬁbﬁﬁ2average nol ecul ar mgight of the
003357 X5 G Do 304 b Tl i Bp§RHlnds B b
carrierdildck thal 13 ag @M Aerdndd brsek tTs sontidenboditmeats othe ilRHArvamaeblock has a

numbe?%lger rWjoéecu ar, \gelglé éfOF%?P ijulllt rOtOgg?lgoégor %:?) t(o %;U (5%)0% n In some

emboddinént) thelseRNA deriadtdck s ddunbkr deragebﬂdlE:cﬁ&rEvetght @b wif about
odi ment s of th urrber
7,000 altjéP éo %01&%%%'86 fl%tonnlb cerrtﬁm eor?quﬁléenﬁsy%l? 8%%&%?166 ﬁloglﬁg%g 61 number

t he nunber aver age nDIecuIar wei ght of the

UWOTL\33272ap.doc iy



pol ynucl eotide carrier block is about 2:1. [0033] In
certain enbodi nents, any polyneric carrier provided

wheroeitm4eonpri ses a pol ynucl eotide carrier bl oPRT/UBZN9/043837
is an si RNA carrier block. In sone enbodi ments, the

averagwo Pl%?%l ﬁgl}/lbg%{:dag?ut?g@g(bd tgﬁ{e ral]i)gll\{tgog)ggﬂeg%gglg (%‘6%6 embodiments,

the siRIA t@fier blatk smlﬁnﬁo@bﬁgmmsmcmhevesgh%)m tsduer0,twloakakon. In

certam?enéﬁgm%ﬁ nJDt %s@gl %’[ﬁf E‘gﬁ?@g%%@gﬁ% 8 era%e%no gé;}l@é}&lﬁght%\/ln) of about

20,00(edaogl ilissiiieSembobiencgis RivAhGladphotet blbloiek a lhasba atuigd@liolecular weight

o i >0 0" HEP Oy B 0D 2201 a0e. B b Ao CLgRdaton

about 200Dk R tit aboutt] D@ 0E RN, ©adouer),joh dalkonhasboat MO0 Halton. In some

emnofY TR AT BB onb e P iR par DR

10, OO(hleIl’bth’o 2BV 156060 danoedh bafalnl\ﬁlﬁk@hll'ff]ne(lﬂlqk/ft)le Bfdrphotit lt))llzag l(ik)ﬁ@ number
overas 3 BRGSO BT A heh By WY PR sBd5 giments

the pol@lctiotarti@ padyaistl h&oid,cODPridah plaruityadd aieinbzin® 06 tathalzing Bldclo

T R S TR
100,00D0RIED th Wale teaibodinants oeepolyiizeid e et [BoviddadeldntiooPRaB b @lurality of

nb I Vh f
R A T R et T
weighei) di gremntrahantdo@0bydtioaphobi ¢ bl ock has a nunber

o0 LR RRL S 0 0L Bl 28 00 R

polydig@ksytpriide oftlass thaar, lessakdindiet] 1hdethen h6desdfiiand eSless than 1.4, or less than
13 plurality of menbrane destabilizing block copolyners

" with a core block having a nunber average nol ecul ar
[0035Wni @inte erivbdimetits,ghe pdlemheridarticl Py ideOhetkah tsaablelana pid Babout 7.4. In

cora SRR e o ISR sl B BT DoE SR g

pH of alepo? yme senavhbodancabegrkatdrl tamlootafitiegpolynietinbeticrdy éxsabitized at a

oo BAEEHAR LRI 1 0581 S0 DB OOk e o

d%&bﬂﬂ%iﬂ@hﬂhﬁﬁhﬂﬁ@&ﬁhdEbmpﬁmmudﬂﬁahﬁnegpghﬁye a

di d f 1
o036 GBS gt 26 R 51 PRTA i B By Ty g seram
for at k@D hdurd at e03hurd, at ispre hamrb adiesed heurs, aﬂlyaspbl l}d‘ﬂi&t‘ htQeast
i ded h t abl t
T R SRR T R s B e S OO
providsdibstiamnt stablel iy al le86505% Rlbha phisma f@Ht Bfist ahoutt, able&t # hauts, at least

o o Bl T S oR bl e 3R RS TSt PE B 0B o

more. Of ceathia winb&diBemas) dnppatpnaenrhiiiat providaf headroid ktaBl8 im@inodsaderum

fora S E G Pt o SRR, e BR P ol 20 1A

18 hourg /antkast POBBG] atllens CE8rHoais Noredde dib dfmtﬁin&:mbadhmeme,l ayiyrpéli@eric carrier
pr0V1dF(gl;ereé{1 138 E%getm 38% g}r}l%léeeﬁl%{nla%%r ai ?eas&%ﬁgﬂﬁs %)gitu hglgg,ta?%ast 6 hours, at
least ShouisSat leatt 12 @agt, aBlehsd U8 Bourahit IEaaBt hoh®, Jitd)fLaEtSAS hatirs] @ asite. In some
el SEB kL S e BB B
2 hout’ﬁ),rlﬁ)vtl lelsds(ehahan pl:sms falat keast 2 hatrs, e St mbOGosbriumedr g lcastrPehours, in
sore gl Bk T8 1 BB o Ron e SY Rours ot et
[0037]1& &mulms:mbadlmblﬁadftsmﬂﬁd hedinsye aly of (ha@blyda&s Itlﬁumske uprthe polymeric
carrlerr% escrlb ggleli%glg iﬁaﬁ s, t%e <Y gglfrzrrgcnst ﬁﬁrgﬁ@é’ %,btge c1l rra %Eﬂ%}tng block
Ieast 2 hours, at Ieast 4 hours, at Ieast 6 hours, at
| east 8 hours, at least 12 hours, at | east
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18 hours, at least 24 hours, at |east 48 hours, or

nmore. In certain enbodi nents, any polyneric carrier
w@e@gitgadi herein is stable in 50% nouse pl asmaP€DUSENY/043837

| east 2 hours, at Ieast 4 hours, at |east 6 hours, at

h a 2 hour.s t |east, 18 hours
copolygfeRy g e 9 PG el 28 b e SR ThishEre PG aso
embodiitroddedaives herainyT (@ eypt&m €ack ard dvery npidydnd elels tliigrbléck
COPOl}i“éeéﬁ?elé bgﬁ&%ﬁ’ hr%Bnﬁalggs in mrsg(gl{e O?L*‘SEIEGV%%E%‘?% 8?‘“’?“ eﬁﬁ‘“ﬁ’é‘@ﬁom as an
individmLiS Syl dii & polyatrid udastrand/dompoisnt ¢fhegdYenivbiu srif dsstibed
her f or at least 2 hours, or a conbination thereof. [0037]

M certain enbodi nents described herein are any of the

pol yners that nake up the polyneric carriers described

her ei n. That BRIEF DIESRIPYI®N OF FHEDRAWINGSg., the

menbr ane- dest abi | i zi ng bl ock UWOTL\ 33272ap doc

[0038]([:') Cf‘gg r%v%{rf%atu%e the[ jli?ne/enltlgrg Lk Irsreglrf(larch \glglr rtlcufarl b Vi i) ag%enged claims. A
better emdecsthindip g bithe @sturas lambladveut@enof thoprbenexpniicn Wl,ll e abtainadbly
reference ?0 t¥1e Fﬁlg\pvan%l%gtaged? Jeg‘ckr)Ll tl%n tlharl}%ﬁtlg lfo?&a 1llusggt]?\!eyeﬁ%5dl}ﬁl\re)r§% tm Wthh the
prlnche!mf lthebmd:nhfaraea: wijlizbd taid s a@nmpnd'mgldchsnahgsptﬁwynb r, or as

ol wanitfstrand/ co nent, of the I 11 G
i 00RO O3NS R 2 PO e
DRAV\Iph@e{sOOBS] The novel features of the invention
Flgurea]]Be Slglg 111&85a1ilve ewxaﬁlléle é)? [he 081% s1t10‘i1¥1?& ]?rﬁé ?eesgof pﬁ&lgl%qD AEMA

rstan ures an
advamblazg}esemf the present invention will be obtained

Flgure% at se ll?sprgt?v te%amfﬂ? B W é)g r?‘%éog OF lgi?(g(ec%ﬁorly% f‘?ﬁgopﬁm

Figureg: i ningllesradfe efximepli n%adymmcdr@t whtidring doF,.S)ala@rngihaion of particle

accogpgggﬁio@qne%mﬁe% p#‘}e&!% sEyQure 1A An

illu exa 05|t|on and properties
Figuregh: Rﬂﬁlﬁll&ynm\h;e:sam@d ob:bd: gﬂ‘k&hﬂﬁt aﬁalg;usr@ pbIBmerrRx0729v6 / siRNA

illu ' I e conposi tion and properties
of Pé%ﬁgﬁﬁt‘fﬁggﬁﬁo?%%% Figure 2 : An illustrative
Figuregix anmneilluﬁtratliwexm sfybe tntwslcoitlitofonbdngetiond 656) girpetymer
PRx Of4f f}zg?l:gures: An illustrative exanple of the
t

dynam c scattering (DLS) determ nation of
Figuregfar t iAgl léusmalze epfimpo b@ﬁh@polﬁm@RZQY@V@ parjitlextelity on gigRNAsolvents.

Flgure% qur& 1ﬂus‘[r 50 F(‘lnlﬁég' E{:@al&??g]é é\gﬁrp tl.% i shg@A g%Juce%e c{nhplexes in

anal ysi's of conpl exes "a
di ffeulemdmhamgemrcam os. Figure 5 : An illustrative

] t i.
Flgure 1111?sftrat’t5\gx 6%‘&;35 £ tﬁ%\:fleglho?lgtlraéﬂorfl Xf&nﬁgrﬁl?rﬁ%sc{e?%l%ﬁ%%g( %%}y of
exan‘pblevmelﬁc mhvellggahg tieir siRROG02PIBeparticle stability in

Figureq}g. gtahrAn 1}<1§s%aﬁ\£‘%§&§mmple: I %Hé §%nsnﬂsF1AH el&%{%&%%&%&co?{f (é[%%!ﬂ%ls of

conplpebyesr PRrOZ2AVOUr ed mamTaI ian cells. Figure 8: An
| - :
Figure le UZ}? 1ﬁ1|5sltrgt?veee§8‘?@% IS{ t@é g@g}gsc %g%]c‘%t)src%y’c g'g?lplé)tﬁg gpc[ %H‘gcellular

zing ac pol'yneri c
si RNAisgthopbrecdeslyRiegsiR®ATomplresi | | ustrati ve exanpl e of

Figuret ﬁe tAn%ﬁ&smat?\%i e%nﬁ!: SPM Qf?ecmf%ﬁpéncp%eg ItﬁMureanal ySi s of

Figure 12:  An illustrative summary of knock-down data for siRNA — micelle complexes in cultured
mammalian cells.

Figure 13:  An illustrative example of the galactose end functionalized poly[DMAEMA ]-macro
CTA
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pol ymer PRxOr29v6. Figure 10: An illustrative exanple
of the fluorescence mcroscopy of cell uptake and

w0 ndowaerki ul ar di stribution of pol yner-si RNA chOPUS200%/043837
Fi gure 11: An illustrative exanple of the effect of pH

risur e Tt o e o LN AR MEEh -

FlgureCIGtTpM&NHﬁstrlaﬂilverMhIhplé ettheRAIEICoglyaeliksion bf PG ATa3d MAOA-NHS

s S5 b5 P S PSR % BB agaags o

doc @FPEGHK-SIAANHA di-bibaksdormtyinwes exanpl e of the

. synthesj,s of [ PEGVYA- NHS) HB-P- D] Fi gure 15: A .
Fieur Y ST UG 8 B RGN RAR el PSRBT el et v
PEGVMisamide MA#e NHS Fi gure 16: An illustrative exanple
of the gal actose functionalized DVAEMA- MAA( NHS) or

oot rat 1 W LR RES R PIBY BFaH: AIAON; Loar avi e

si RNAs, peptides and pyridyl disulfide am ne DETAI LED
[0039DESCHEPidrGN atfpolfinicrit MNENT hu@ihbl 0@ 38] deRvay bﬁi@dynheiecmdm (including,
e.g., oﬁ% nuﬁﬁoé%éngg | Y 1V(fr‘?l rclrenC Ss'%t%éj Ier%bakc)hmen S, {hie Ipaerﬁlgrgl (Izea\r(_/)reerr 60 él}pl‘l?e a
plurahay (bﬂp@lyngrlceﬂuts and psowaky, etﬂbudomt}@ucltdmee pmbeytaremrrﬁ)odlments the
polymgr"i-l({ cralrrle ! sis Ifrg\(/)l atrhlefsegnaegr 1|(0)(l:r’:ognapla II)IX nsga% e'% tc])ﬁgl?lé Ic Cerr]r}il(gagly ffmcﬁor physically
stable)e mbhidlrmmu&blytshmhmﬂe@ n%idltmndbfr mj senns elprﬁl\vmdﬁd thh @uargiem provided
herein aﬁe nog to)iqTo gp gie)é b*)l? o’w t%}? p &yz p('?tgcgr O op g%‘iqi?%g%/ﬁ tgh’e 1?0nug/e&1rde)
payloaddrdmt degradhtiop, enitan hsmgeelb rvtawlarre:ﬂlysmcmﬂmg @wagers (elgs by endocytosis),
IR (&
and/or dre Ver H}%gnfg'/guc(leeo 1d ggopg%iggloﬁlglg pag%ad 1n?o)ﬁne (%rtcgplas% of a living cell
after bg]lng ngag:ceIde’otm thte@ellplaychtmdmﬁtam d@gqoammlcpoajde; (egntodigonucleotide) is an
el | t r
s1RN%$ndjl’oQ gnoogli/e 8§C1§ (e %asg? ?&[n@ hlay lt%%%%hgxb%gsﬂ(glnoﬁgf R (gn% eggné in the
cell. A@eargngly,ah rsfgmmﬂ:ﬂlb@dltmede)thpaa}m@aptowdtdmtdmeare yiecbp ffasiktiafing
SiRNA 1nlot a\a/cleﬁ glln %grkam 1%&5 e% ﬁ%lcglg s%? \r/]z raCt ?gln gﬂlé(r 1ns{alﬂges tEJ: !:ell 1£ n vivo. In
some @hbogrmmmtgl fetl)t:napkel)lcal]g eﬁc’ptryc Rhwnanﬁh@polﬂn@tchemer comprising an siRNA
is admlrpéffre(? t%taln andl\;?(ﬁi%?q ne ﬁ%&oft(g. ?.t in%I &F 3 \%H g@%@ 5{%(5:'0%@:(9 (?O\’\le wherein
east one gene I n e cefTl. CCO ra n%? In cer
the gemmib oapiable nt lsr:,lngtlimed@é Howebsthp siNAdeidhitigered)ninaperifirsieftarices, the
V. | ; .
polym]é:rQ agrﬁecr:éeasfg [146 efogeF %IA ;% c& Qalsr cfé?léllled nr'&leﬁ\ﬁer}g ?%SQFNA to specifically
targetadrtsllsmf@lesndltnhwlcel l is in vivo. In sone enbodi nents, a

[0040]t Ig?&ﬁ&%h‘}; 890% cfeg 1 cfeItglﬁ tefng%g'@ggsuﬁgr%ﬁ) S a. p%&ﬂ% !: Xe{pgé’rigﬁth a core-shell
structurqchinyiriging!! (1)|arphmdeﬂ oit Himkeopolfreerg as,sembiechtewdl rofynieav cargeraand (i) at

least ogg QI%KIE (rI:eoocléi gﬁll %‘h glﬁeﬁ of the E%Agle E}“m eﬁtlglél%:%rg(gﬁgngnt? the polymeric

carrlerspecanbpartmlﬂ dn amclés embcbwngnﬁl ;m'e)p]ymenacarm% fisa @micellaigwfinparticular
a true Engcelsleg In: Czrf%)?& gt?% ol gltzl %Qgrngr(gV? eél‘iillgllﬁ fnérlé)ef a§ ﬁ%hty of
polym§i® 0h03re 5]@@19 cdppkyaietswsepbbd idedpolpmaardaaicn tl@lli@bdmeme ndrger
comprﬂfnrlgedlccgberaéd g gﬁe%lf %gg o I(élg co%&}rlznlel% P%ﬁ*ﬂgﬁ&/f& Tleed!%t olﬂg hgrdrophoblc block,
and (ioepbiryliterEmemserbled compisizg Pobyupnicopaas ki oyt nguichl pH, and

b)) at 1% %rre%toPJ Fﬁ stiqone oligonucleotide which is in the

e carrier. In certain enbodinents, the
[0041 & gmeemibediment, polymeric carriers (e.g., micelles) provided hereln or the component

parts thereof, are membrane-destabilizing (e.g., comprise a membrane destabilizing block, group,

UWOTLA33272ap.doc -10-



carrier is a nanoparticle. In specific enbodinents,

the polyneric carrier is a mcelle, and in particul ar
w@2amwne4ri cel l e. I n some enbodi nents, a pol ynePCT/US2009/043837

carrier provided herein conprises a.) a plurality of

. pol t hat are, bl ock c nmer.s ssenb
moietf 3 B o A SO  (eaP gy SL O PBiger form
shell aﬁ@ k eoranfla polahelclcarrieh@.gh |nﬁ®|ﬂeﬁ D{kagiﬁkﬁé’rﬁboﬁﬁmt‘sl e p@ylﬁwnc) carrier

comorts 15 RBIRTE an i SRRl SR o ad bR Bl B bl e

carrlerai)nﬁﬁmh sutetahizAlly hpdhlpplﬁnﬁd cbre)e.at thk e(aﬁt:orﬁlﬁﬁes hydrophoblc groups,

I tid 00
mono;ﬁ%}c?,/uingg éneogeélleb %Ioc%ﬁ QU t%&% ;1 Ig ?pe 18 & ?fgl%%rft% ohe ?yne(ﬁeéofc the block
copolyhianiesimppiad (13 a hftes@dic, chareed Meabfoanag de&‘shﬁbcbf |thezdofy@neric carrier

B T T A A A R

(e.g., rﬁlﬁ:el&b e sdnad dn\lﬁdﬁféﬁ@d@rﬁeﬂfrﬁm of e bmckl b@iobﬁr}érﬂfon@hﬁ&d(plurahty of

first cl‘bwéi) Pl?% F%%%lgs %1 r%lg}/ Pél)ydrqp Obé%té/ é’fl]ﬁnﬁer% %%&f ﬁ%ﬁl{l{%odll{l%s the first

chargeablk ypsmfeg fre aﬂbmb eliiargE@lbI]E‘) Kpesies (e, hydir pdvinicicaaraditt @8pecific pH). In
h In urthqwbgr al.ternative enbod

furthert g‘&l?eﬁﬁ‘etg? 8ne O ore tl&e cg]%ogyrger%fﬂsl&r}g%? SCEPR ggrgea%le species.
(ie., ﬂhM@mehﬁbbEdeﬂam@en@ﬁﬂhﬁhﬁedﬂkﬁmC@ﬁ@mmﬁﬁﬁwhyﬂkﬁphﬁhmﬁn

t
emboPpig e REREE e Ehmdlar R ROLD B R o PSP
(e.g., dligemicleﬁﬁm:()Hy peLiic embhli@eny) theelyhldlectidbgedy, @i Bordutlieotide) is not in
bl ock for”‘ﬂﬁg%?? shell of the polyneric
I

the CO‘E? ?ﬁ%é’PIY{“S“‘@“m%(%% *“»and (2) a substantially
[0042hyrlecapineibedibbkas kny off the pdyhdi cavies padvidel derpial cyiipiidegolymers

e o8 b P R SRR P 5 G

specief.ili sémechaodiaabls ahsplealigf drndctargohtl getity/arofubstantially anionic at

h bicit . .In. i fi di t t he.
s PUPACRLIBL S BAREETLE b PG SRR S unt i
non-claped laeael a@ﬁlog)H oﬂﬂrﬁenddﬁsobﬁk':[ﬂ{‘r’én gharegeddiatn@, tﬁqalﬂanaﬁuym first
t.h rrb di
charal e B UREPLTT 3R PR3 BB EPE A Bt sy abour
6.6 or (dss @bqut b.Her hwjﬁlﬁ)pm P bicleds] abokt G‘myeshab@,lt FBroe lekd) anabomes. 6 or less. In

spemﬁé ﬁﬂ%%(?lem % tél}/ep p?lHr 1% 8*3 i},rﬁjeclhflrggﬁgecs:p?cz%ﬁ afe sués%anttl%:lycréqn nglrged at a pH of

about 6 Ofipdsi SreGriain chdadiinenea poBimgru Gdrﬁﬁtpr(d/ede(l @ergin,comprises a hydrophobic

l i | ific,
vlock IR R OBY Pt o Bl ik TR R BES Qg i Msgracabl
specie€ 3rae d@tritich éerpial aylﬂrﬂfelsékoﬁ(aﬂfairﬁﬁblé edies is mcﬂﬁlniceﬁ)eme[s Qpsh2]

protongor i WP B 857 Bl s e ARG, By A @ oo

9, abotnd 506 ihounbabenit s tb lieuhy,dbaip b obiboutd, ocdboaapioiabas 8a

10043 iatsiesinbed ety (PR P s o RR S Mg e e s

pluraligy & hs(dlbﬁl’(oamm@iohlyruallmlt@nh@h}altopabiﬁuhloﬁt&mttrlb ahitqHdinglarpart of the

n enbo lurality of first chargeable
hydroéiﬁél sk grig gchge rstﬂe hﬁ?ﬁoyl? bell Karged at an acidic pH,
[00441) fin mfneemlio&ﬁﬁﬁls tiHpolyinieris @mﬁexe(mgod infi@he)sand/ohde pblyinerdk kHeyein are

first chargeabl e species are substantially
nonp%@ﬂwcharged at a pH of about 7 or less, about 6.8 or
[0045] @ssmeabbudimEnts, anolylmitﬁS carA&rqell., Micdllea) pﬂoaﬁsd headho cimis® a
A L e T e

polyméiid Gikriee beag geabheris et esicids ,espsmjdasthamt gralps yhenof)- ab alcgbeine-
destabglg n}g n@ cer al% (gnrl 2o énPeGnts?%t\}?agts 0316 tE%C enobil n% PO g’gl%lds cgr?l{)]rlseé a a1urahty

hydr ophobi ¢ bl ock conprising a first and a second
char geabl e species. In sone enbodi nents, the first
WO Phdr geabl e species is as dékcribed herein and the
second chargeabl e species is a cationic species upon
protonatlon In speC|f|c enbodlnents t he pKa of the

o o s - o s o g, ~ - . o g,



9, about 5 to about 9, about 6 to about 9, about 6 to
about 8, or about 6.5 to about 8. [0043] In sone

weedpodigrent s, any of the polymeric carriers prpul/dsm09/043837
herei n further conprises a pIuraIity of hydrophobic

.non ni.ts, th nmonamerjc units bein
ofani RSP P OB B B BERT T na G E s o
(e.g., rhijtdl’e()) E)chﬁ;:bis@s doleaglone {)(Qﬁﬁié]]eotlde (Sgl[f(ﬁlgeﬂitﬂﬂd)hdmnh Spectfit@mbodiments,
rier and/ or. the
the poBIB?%%Ei gh @ 1@(?11}11018&516 18 Hotﬁlég{e Cofe 8? hf:@ zgkfrl(i (ﬁrréeaﬁeeg micelle).
[0046 Miba@icmBadifientampabrymedes@bidAng p&@ymére. (grrl.ersr’(b e efnhdeﬂe)s) provided

hereln%%%érhsg%galuriﬁ%}? é@%c%nﬁgom%a (1'1#6%%1 P%llléw r{g%f: gfzot:(k copolymers form

a shellp@dl Y 0&E f @B ﬁél@ﬂheﬁd’tﬁrr@:@ (eydaticlel &k Eer@in ep®odmen@ROINEN hrkl/or the

shell b#%k%ﬁﬁ’ﬁ%ﬁ%@ Igrﬁi?qr cEzgeCI nlser%g g{ngéld[l sn,ﬁ% Lher g/grf tlleéfore block is

substaht&ﬂi@ﬂlydmﬁqoﬁfc hhﬁecffmm{bbmﬂién@ Qhe}/iﬁBﬁtSntﬁDyTWdlr@fhsblacore comprises

posi 8Py ey A By By ey aitsefo e & GpasP sESE for cor

block cm;hgﬂmra sﬂbstz&ltlﬁlll}e&‘quﬁlelu@ber dﬁp@ﬁivie e)ld ﬁdgmﬁxrel ch@gesdl.c.| @agtarge of the

core agcg%rccg bloc % e ﬁl&}‘ net ?eﬁléralg r&ﬁglg gllélg?cf %%, gheg(?r’more or all of the

block mpbgfﬁﬁu;@laﬂﬂiohﬁﬁae (1sa li]s@ltophﬂlcl dherged)bleclﬂf)rrﬁlhgthb @]heymﬁ tHe@olymeric
carri er

carrie B 0 G PG TR e et P PE PR g o e polymeric

carrien(t.g€ hitdeﬂé) i @viicaathodiak ek nhdiﬂmkrcbﬁcﬂyrﬁerpb(mﬁ}ﬁist f yluﬁrilty of anionic
b] ock copo t hese ock
charsdy S e P L e PP ot B oy ST The coreof
the polyatetit efiri¢rée.g, l;mcmlld) et Jl @re blbtk @artidak ﬂotﬁﬂljbmzd b]iﬁmhliay colnlpeises
. shell and/or t bl ock.is h r ophi
cationf {fites i UM BBOE RUNTS FHEY ot sl etoraioek of block
copolylhed Olkhdnsll}Sd.d)b@h&rs tah ahibnic hydlf::o Dh@b(tlﬁc eﬂlﬂibdﬁmcst fhb polymerlc carrier

t
(e.g., ‘Blg%%?r LU l%%céao? a\l?g)clg?%)?) Fneh(éo ]IS éftt %ﬁsé P&e ng:ltlorfl?] Spﬁ%l?s and at least
one ant@Ciptdic. ertbadidiienls) cohipeisdy thao ph@b@lmuekabtﬁieaﬂ gll digof@tedtide).

bl.ock [ b t t
in ool €GB e P BT VR SRR A (T8 Peo RACHRR) Ghoigs e of
the micglee and/ or core bl ock is substantrally net neutral).
rrb di
0047 BT el P s (ot Ty B e T gy o ook
copolyheaCkhiéiofetfiaagcirktehstig the iaferdctiens pothy pdrbghobia bidcey (e g., core blocks)

. 0., i [ ] : d (2 bst.ant bi
R T e R e S T
some muoeirﬂleebs thé polgmma: @irkodk BE niic]les) hanilso oo @opnd Jifferest species of

h bl
blocte SRRy Al s e s SRR hod ar o oty ane

[0048d GScteabllnlembbdiglentg'hl&: oOmeriotartibre pmidydlrbd’relﬁ aﬁ:alﬁe’fulébr delivering

T ORI Y s AN R e

polymeﬂ’(b ad bhﬁé]ﬂt@plytrhﬁorpﬁﬂnysmech jualliraiing (bfarpofyﬁ]egc cartigraiedckivdd Herein
k ly. [
comprgﬁs ehlhotf OC Ot§d§ é%rirlgr b‘%%rgorsr%gy& ?I]E O&ldg Eaf%%ilsﬁ%lﬁg gl?tgg%rgaréle 818 asmonoblock

polymp| Iy e@nd cﬁnlﬁ)ai‘midnal‘ thé Byc@ophllm btk loegheld bloclosfahdbloddkcopdly@er is or
bl ock copo r co ast. one t

comorgs 3 BETRRE <GB PR R Tk R g g more

types mmOmenirprrmts €&.alis h asépobmerip bloyinorcd leatdpdBnietic blogk). In some

emvocai bt Rlrar SR ES B IR TR isphefGufhut s nom
covalelnrbi ardror tbvalety ﬁtaolﬁedttdﬂ the polgaddeetidd @ﬁék?])loblnofsm%r more block
copol)%nbeg ﬁégl‘?e?psog/r#eglg %’ ¢ afEr Ieccl:f ear'l{bl{olgleéri(e%té(agl $ ?R% JEXCLN V&%en?ﬁ)attaaélheed toa

sel f-associ ate through the i nteractions of the

hydr ophobi ¢ bl ocks (e.g., core blocks) of the block
wonsgggel ymers, and/ or are stabli-lized through their

hydr ophobic interactions in the core. In



some enbodi nents, the polyneric carriers (e.g.,

m celles) conprise two or nore different species of
whb@ok4@opol yners having different structures BOTUS2009/043837

functions. [0048] In certain enbodiments, the

nmer carr ers ro ded rein are yseful for . .
block BRONTEF dn R Rl Be g eSO i St RN i
non-ca@alehtydittactdd & a H)lﬁcknﬁﬁdyﬁl&r&jf ﬁﬁfpolyhfdrls afifer€aR Olicom 118 specific

embodiytode YR S5 e Bt SR Hlaci G AT g hymer o e

polymEd\qafrics 6:Sg. ,amlﬁﬂley Mil edn@Opedie @atiotingntsbthe sRN(Aoorms (e.g., is present in)
in the. cas

I I t f . .
at 1635%?%@‘%8%'5 c ég@ﬁé rlgollfnaeriéggﬁlle o?ﬂ‘) OB ﬁ%ei,ﬂfgc e %ﬂ(glmer%s, the siRNA is
covalehyrgl iitthllinhd) the hi/d)GﬂﬁhOch bkl | bl ock of the bl ock

0049 e P G B waies Pt G b - ous Biapotymer

whereﬁl‘thdﬁﬁ@oﬂth@ﬁﬁnkﬂf avIRRe idlctw aruii ghs of e @yd,rophsblablock and/or core block

o the BGTR RIRRR AR OB PRSI oGk T D bahg ook s abou

1:10 t@gdoyindyt labait il dao f@ugs:1, @hbago nued ﬂﬂtlll dejor teliatabing 5:4 to 5:1). In some

embocE o nri:ﬁo,' \L/}%::rg g({ qlf anglg{bf?rraé/%rg%qa% gui% w81r$ aC he ﬂﬁ’ %(%i)gcct&ock and/or core
block @apohuntiter svefabe tnblecydal vanghit bﬁh@ﬁdlynuelreoudemamplelﬂbcﬂd a@d/or shell block is

sbour gl 3 g b GBI i b STHE PyRb et o

the hydl@pl[db&rblc(dk agdlor (miiredﬂd)dke() the Inmmseﬁa Aecrgeedidcular eabadit ment s,

a ova ched to a bl ock
pdymiggeﬁg‘?eﬁ’?g}er b%&'cl‘zg gg‘f't iler (e.g., mcelle). In
[005015 plemrtﬁnnenﬁmhmdmtmlﬁet ®lyng&fic smﬁb&é\ptoslded)meraﬂ vah@fst b plugdhity of

cov t che mer. of the . .
e 5B el ER e R RRal BPRk B8 e pregihed e
as mei@bocdesmisiti fng bdaguss,i aRNAst frqraﬁsthé}earg comprBesiasdattiranc Ripstatilizing
bl kI e @t a portion of the shell of the polyneric carrier.

CKTYROIBNE specific enmbodi ments, the siRNA is covalently
[0051 i @aleethbbdinifie al'lﬂdﬂﬂik@zﬁh@lbd;tﬁ]mlﬁ]zluﬁgdﬂoek[e@ﬁhlﬁiler lcompiéset &) B plurality

ts,. ded .h )
o R 50 PO EE B G B RS0 AT
chargaablaB@cica viey chg@eddd spedidsaeing@nigiit a@feruhh&yhyldg@p pebarel being

substapiats S oo SRSt BF sl LR a R f Bt gationic

monoradtit/redidus$) éh i;onbﬂ embbdlrrﬁnt@,bﬁmﬁﬁdhtldlﬂoﬂtl@ ratxoeitanfonil to @dbionit species in

a bloc%f)%)ﬁ {ymoer %R} ey nﬁdlfoclaﬁo%og "i)ﬁ%lg ’?Sﬁ% ﬁ{%ﬁfg afs téwvity &g{l P?}%B‘TQHC carrier
describddenerrinrieioma vwesual embamlieaild, eic ravei of Ahiotit : tdtienib yiitciopinaihl@k

bl ock and/ t h
copolyi Gt UL DR R ET SR e ik Fabe e
embodamnéettQ Ifnoﬁiﬁlehtlonbﬂf e katiof aﬂﬁomit to&aﬁorﬁ@spﬁd‘j&lih a By&opﬁohlc block of a
fi t t.h t
vlock FBPRRG S SR HET B Ry B RSB BE SR AR B B e
descrildddelein i sohve ontuiah emb@iesag ehe mload dhiatfic Weitighit sg@tict nex

hydro;%g%% %POQL g llflgcg(gﬁ?(gl}rlrheerrdg?:lflg?ctheée%%g{; rrr%gjls‘allbo{&:,]lgftlé aiaosut 3:1, or from

about p:0ltey st 2:1 caserineplysiptogichlddt herei n conpri se a

N M R T
membi‘aee a &fpfﬂﬁe;ﬁﬁi’&éhfrﬂﬂﬂeld éstagibid dnibodighebe ahtisembrate-deg@bitizingiblock
copol cE(estélblF%ei rﬁ%?bga [%g il serpﬁle@%ﬁr%ﬁﬁ%egl%%%ﬁai% and/ér wgen present
1ndeper1’ié€n‘i0 bﬁh@aﬁﬁﬂﬂﬁ@dlynﬂm gal’ﬁhldokn G;(g;od/hﬁﬁﬂfe polynpric Szeﬁer(ls Jisag@sociated

and/or 46&?1)3&@6%2//1 of h)ém% @erh%% (%31?0 O%C zgﬂﬁa%i %1(cu1§ 1ng
char geabl e species, the chargeable speci es belng
ani oni c at serum physi ol ogi cal pH, and being
Wortgiyst anti al |y neutral or ndh-charged at an endosonal
pH and (iii) optionally a plurality of cationic



nmononeric residues. In sone enbodi nents, nodification

of the ratio of anionic to cationic species in a block
waeopoliywer all ows for nodification of nmenbranePCT/US2009/043837

destabilizing activity of a polymeric carrier

such enbodi.nent s
physw:ijo&t“ia[)‘ﬂ%f %8 Rgléi’ﬁ‘f’ré mal“é‘gfl? gﬁ |p8fy§1§‘g‘é Pt I%‘“Bﬁ‘ 5)‘8 I?‘em%rane
destablDpR| yireonreap@es tb demasdduit (e@ Endosoradd U, thk: pblyater Saiicuibrane-
hysi ol ogi.cal pH. I.n some of such enpodipents :
destabﬁgﬁ\gf ]I% &Y 1? 116H1st8 ceps rtllgs V&{)ﬂs t18n bea Ig?ﬂlcl%g?‘rreirgjefta 1@{1; %ﬂ? geeurs via the
protonﬁlﬁ)@ﬂdf esaltly a@dib ydidoghid be iflogokatwfinta tal ml})mec‘so feh pioRination
i fi b t abi
cadingl Ry P T BAIGREETS L PR P ngery B Aol R msed
hydroﬁh@ﬁﬁltyaiﬁf tE&J}G‘dDyrﬁﬁif’lB@d]ltﬁB AtcSnfotn@onaitha@geOdf tipobMiegic carrier, making the

cationic species in a dr ophobi ¢ ock of . a bl pck
oty O RS R P AR Sl B a Bbuf mib B, 1 some
embodiensd, tha: Iﬂe,chzﬁllisnf Sfamnabpd ideslibili Zh@onadd tetpoR miedic &tmﬁrepﬂd)mded herein

ol o 005 odi.nment s

does RGPt o D o R G NP WS GELEaRT o] Y Gons such as
PEIm&ﬂﬁ@ﬁﬂWﬁhmﬁEﬁbrane in a pH dependent manner. In

vari ous e di ment t.he menbrane-destabili zi ng bl ock
10053, G sP P E RS B o B S (i AeCEr B d TR
polymichetidQ b ¥ medd & noad (ﬁligeﬁuc&bﬁldd) ona/ @orREAELEnt Hritep @EERINA, one or

the asse 0 [ rrier for ., Whe
more 3" 7610 BRI B i e SR & @ e br O S, one
or moid@®N/ahbhd o @hye ditdd sed e @ftho dikeen t@nbiddiof theredr
physi ol ogi cal pH (e.g., circulating UANOTL\ 33272ap doc
1 -7physi ol ogi cal pH), the polyners making up the
Polynfedik yameterc carrier are m ni mal |y nenbranedestab|I|2|ng,

[0054€L}j61 cer?aﬁgerﬁbgﬁos u{s 0 drﬁ%}(cecﬁlzr%ggp H ﬂgqﬂm%dﬁgﬁ sPeﬁ:lfgz ermtbgﬁhﬂlents the
polyminﬁtsdaafw 8, nubdflleslntyi‘eaﬂilﬁhdr iethodiMems, nmrﬁarmee desérabi miczilngith the

sive o BB e Lo PR T B RISy e e

Particlpkia¢ odndik idetarnhigqidh agy hannam including asiendt hintitaé to, by gel permeation

chromg o SROPBLE Dt bl sl Bl St kR Tht Sielpy PRLTRECRey oM.

amimaxm@ﬂﬁﬂfnatlonal change of the polyneric carrier,

R L e e S -

spontafEitie se&fﬁ);@&immdiﬂtﬁe pdl)hﬁersnmﬁ&‘r&iad sereiaf Inredddd antediments, the polymers
descriﬁeé}gﬁaeﬁll ala%)e@&e:qlgt?) tl:l)efé:io nbelr]l 5 g‘r? rg%oc\:lld%(? %e{r%lﬁ 23@ blg%ng(}é u(f.{oer(lzj of a solution
of the p’(ﬂmﬁélﬁﬂ @atesisaibid drgannjg;omml‘man h@rRUWGI mqaod, yxc(al H)dil‘l'nglﬁbll@hi directly

th ti
inan Bsarndinea oot DR FEnkal b 8O3 b Bkt ino e
polymelmrﬂ@saproﬁeedofereimnaqepxbheylmmlpekyhucd@,nd@ g., one or nore

onucl e t|de one or. nore RNAIi agent, 0 or..nor e
T N N ATt S
aqueotd sBNAon. (I)lﬂﬁ)eaflc pab@lisdiRi\Nhe polyeetid camidre(e$h Iﬁhlék,lles)rae: saible to dilution

cer substrat
a sbofl iR Re ) RAPLS BB e Bhed Fossifipn o)
of app&Rirhad1N 5@ whppioki@atesy 100MQ/EIQq oy BEpidbxemaaly 10 &fappﬁ)xﬁtnately 50 ng/mL,
nanoparticle. In specific enbodinents, the polyneri

less than, H4 jednlj less 4hagiSaghle. lesp Hhap giuefmfy. ﬂ%éﬂ%%&a{% RE kss t{‘fﬁlé) 1
g/m[p%l Yl&%rh'efémc acfegthlﬁﬁzah@n & Jﬂn@@l b ﬁleﬂsttllﬂat m& %oﬁfh%ﬁc éHalns forming a

approxi mately 10 nmto about 200 nm about 10 nmto

micellg pidenst P0G IR fisagsregalb oluci8RLB A (-2 Fapariddn Ezsindier elngdsdape).

and/orq%qgl% Hﬁ(g*pﬂoﬂs beyanm{}ﬁf strub@fel @é Nhn- nlﬂéglhdqs%bralﬂoﬁbﬁl%tructures)
to,” by gel perneation chronatography (GPC), dyna
light scattering (DLS), electron m croscopy technlques
(e.g., TEM, and other nethods.
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[0055] In sone enbodi nents, the polyneric carriers
(e.g., mcelles) provided herein are prepared by
wa@pwotiamepus sel f-assenbly of the pol ynmers deseCi/bezo9/ 043837
hereln In certain embodinents, the polyners described
The teﬁgsr Cé t]ﬁal (SE.EI% 8Hcear}%1t?ﬂnf(§§C)pqnd 5“%064 ﬂ{ce]i‘e%croa:?ern{sr t On&\%@ﬁ@?e used

1mmrmMgmﬂyaaemlsC|ble organi c solvent i nt o agueous nedi a,

be | ved di.rec n a
100575y e i e P Ao e RIS Bty bock
(DpﬂﬁmwﬁmﬁmagsawnhﬁjaaﬁeoﬁmegﬂﬁhynﬁﬁMEr@@rmmﬁ&ﬂbpnm&mﬂmd

embOCEIB?fE g%g% aﬁ@/ﬁf %eﬁ{l;ﬁogk @r F%gngg?%;lglagg% (6( % ?101110 polycationic,

or zwitterelch.as ),peanﬁe embadinentd, Chedhd:ll.ttnld@ﬂ sHel bRk &Qh{&ﬁblﬁa net positive charge.
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formirgahe l@hﬁ:t‘pgﬁﬁic §ore g the giNIsdria @ bdriad (leg mle)l'lﬂﬁgﬁd ptabilized through
k) f th
ot PR e B SR Bring afvPER LR i cel 1) and

[0076) 2y spacificibsbaivhdénad, thy nhyetrod Diad)bdmplb]hcdﬂkck((e gQcatiofic, Ccmfoﬁlc neutral,

hyd f.th
or o QR g rhkur o) PR & L i DDA T Soou
neutrahyidir/opheditcugon ipiacifitenslyaferit heriadne-ah endwiang:, o |hy<|1f61|5hlld:c block
ertain enbo @¥£%§ t he neutral or

i in LSRG 5B G P OIS BV R S B8 H rononer | o
[0077urlh korod caaUthe aydrmmnmmegm@t rney; scehees leau oo AudctidRbne is to form the

shell o%% [£ elllle gtrlg:c (51 sea%nsdcl? %oﬁ %8 Pbl ﬁr%g)gfélﬂgcﬁeo}/lge {e%),oogg(%ucleotide—
based t‘lﬂtapﬂmllc @nod:erculp@duylﬁ: at §i A or Gl[mhmtlhglbﬁsap&lagnbmcb@md(such as siRNA
labele p%ftg ﬁg?tlecéa Ee argF:rlltgsrungs) raélgla?ﬁl Sf éaEel tgueolagpb(ér)e llgjlelabel chromophore,
substantial ly hydrophoblc bl ock (e.g., a core block)
form ng the hydrophobic core of the polyneric carrier
wwonsEEdy., mcelle) which is sthbilized through



hydr ophobi ¢ interactions of the core-form ng polyneric
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certain enbodi nents, a polyneric carrier provided

wheroeitm4epnpri ses a hydrophobi ¢ bl ock conpri si PQI/ES2009/043837
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S“bscrépg g 1o @P%Elg%%ldlpﬁé ESen' tﬁ% mﬁkgrafi?ontarﬁéhaglé%%lﬂ ﬁ“e)a%%‘rc@éfab&?%" the
three cﬁ)tkaﬁc{h&ge ﬂgﬁ t%ﬂ@tmhy 163 Ih@re ahadinad Qlso thbﬁWEr) S?rﬁt;mﬁor&g(rmig I’11196;21Ch block
and G na g Beip s e B R B PR e Bige ] Adgeested by

the scl@RftiQfin idﬁe 1ﬁsitat‘n8<ts obaiigeabhdhs ﬁt&lﬁl’e @Beaalf chnafi tuli @aSdni (AN parately

contefi i G R B Ee SRR BORL R B RBRE Srrd Finfeny

relatioGdha¥ gmb&r s@@cinabe hBnHepodninuti@ndl iuhisd or cl’feamgﬁatﬂf different types of

r.ic unjt t he nd char eabl e ies is
consRRRTTH it bR e MBI cc GHRLS SR RFran o Sl
numbee Bbatting@itins of thi@nftitiitginalanas geldbh pasipeaibbski Bq eaéh block the
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a regupf blbana@tai rﬁtlﬁlpm&lﬂtd:ktchﬁgﬁﬁhb@ulﬂéss Ehﬁes&m sard @ IspeitineSe. t A purely
cati.oni about 1:10 and apout
randoy G 05 1B, B R o Bt R G SHemplary
alternaing randdo U(bnf]ﬁguﬂtlmda}alb@hlthe 2oriy; x3bouy-x1y-2ya&nd. . 3in? an &templary
al n_sone enbodi
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includ@hig 0dg Sin abletigar; diBfEEyonafispsigh,@iisioneabtlxyl s, thi ol s,

droxyl s, .azi des, and cyano.groups. Several suitable, .
ooss S PRog B it B AR PR ion YR o R g
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of Doubgiayephilicctdtioti @bt-had ibladkl (@ipolyaiermCoatprishdrog Alkgllamide and

Aeri TP St B gk oGPl TR & A b BT

Comniueimenat2areg. 18 Nebudforg20@).y. , from about -50 0C. to

out 100.0 or fro oyt. 0 0C to about. 70 OC. .
10090f GRS bR R R e BT e AR or RAFT i e
in synhegpag @blyléyc hadakbore pslgmat ofthis i®enticad RAAT is a living polymerization

RO R NEEL RS0 B AP PERATEL 304 OBy

RAFTGOocaduresTer prej@ridg § polyheralascoiptd lefah eisgloysaioaibdngl@go compounds

o SR B B R AREL Rk hgs o

polymsidaticrebyod refereBle ki Galsfer inschapitin OMederthie Gauae: s 30dvEon of a polymeric

rcical SO Kt PR henef b o Rt ki Bt gl gt

radicapiateyneeliatez allygionlly] tiésd K@bilizddeaditaX tntkr@edifessdoljoeaddego th@ termination

.polynerization conditions.. Pplynmerizatiqgn conditio
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¢ actiSOMRONent s usgd i n tr11.e .tu%gsmzt%p dotc(g)ol ymeri zation
of actipy G i P aly gl T RO SRS REF YA on i s
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UWOTST'U88] I n sone enbodi nents26-initiators are present in

the reaction mxture. Any suitable initiators is



optionally utilized if useful in the polynerization
processes described herein. Such initiators include,
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[ 00104 korjupaspeer functicanatiablc i@iiss (¢ hesidles dkit @apoke/aehctive
(e.g., diblock copglyner). has the chemcal Forpula | :
RO S5 55% age ke FisbrBape Fai SRR B et s no

Al, A2 perdBluaivghdddl aree psetrebit@d efteroppridhleligifalapor the like); or

consi st i rg%?lf -G, -GG, -CO(QaCc(O0, -0 aCc(oO -
and-@1  wherein, ais 1l- 4, bis 2 - 4,
Q, is aresidue which is hydrophilic at physiologic pH, and is at least partially

positively charged at physiologic pH (e.g., amino, alkylamino, ammonium,
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Y4 is selected fromthe group consisting of hydrogen,
(1G100al kyl, (3CG6C cycloalkyl, O (lICG100 al kyl,

wo gioon@ik1 C- | OQal kyl, C(O NR6(IC-10C), PCT/US2009/043837
(4C—1OC)hetroaryI and aryl (6C 10C) aryl, any of which

s opt substitut ed t.h one no ne,
or oupe gl et Bfwhbr TR L kY gty
t he gr asaticodNSiagdel Aigphdiolagic pMauewtdeddGargrotonation at lower pH

| G| al kyl - O 2C-10
o T8 gt g e St S BPRIIE: o e 8 K
$ g ZC- 1@liB)staﬁﬂtldﬂg Ineytra( 4?;15@)@()@@1)}1‘1@@ )ﬂydﬁﬁsﬂ, p(oﬁ?xﬂlﬁ&) ﬂk}iﬂl t

is's e ro e ou n of a coval en

bond. PreSEE Aol b e SEREe Bt yr P ARh: & £ bRy
(6C 10@1&“‘6ﬁd)mc aipay i1 bRid BH (B aioﬁi@_hsm@[ piasphate@iidip@hddn Admonium
that are not fulllp%‘ Bﬁ stituted with R1-Rs and YO-Y4

are cofPBHERYHP ‘appropri ate nunber of hydrogen
at ons; Q?is a rR2dueRAichRdposiely andd gddaut plfiyRiol dattaPe Iilﬁﬁidhﬂg)but not

Zlelk)e/ |Ct ?1 t&@ﬁ%{%ﬂgrpqi g@éﬁ%%ﬁé@%?&?ﬁ%%&o uamdlne m’ndazolyl

het er oay&lbwﬂylkyl aryl and heteroaryl, any of which

may be option ubstltue ; re

f1uori (e PSaf’trf:‘a "éﬁC 1§ NP LV g“ﬁrge‘i%tlpg%ﬁmé%ﬁ“f &g’,ﬂu{ lergoes
protongtﬁ@wp l(ﬁ@ﬂﬁﬂshdlﬁtgngﬁut h&dindee & aktorl, autfendmyidy, b@bhdi¢, ph@phonate,

sjiologic pH and are at |least partially positively
andpl@?%‘lﬁt ged at physiologic pH (e.g., anino, alkylan no,
anmoni s alsduk§) talbaYDiRin UL (e GU 10 zdjonta) 49')m dazol yl ,

pyri dyl e |ike): | e tlvely

Char god sy Eral Sare Bhdrumae b bt BRaoH ot

| ower pH (eng+n=dar boxyl, sulfonam de bor onat e,

phosphan or the bstantially

neut raP '} %bPﬁt ﬂtoéﬁ Q?éj‘ & ai‘boﬁh% Ooﬁ%él&ogypH (e.qg.

hydr oxy,is gpohtyoiplaBdue d.9a¢. gyhboup@)jz yoaibbytl0esny; evlg:keymol

pol ypr opyl eng the like); at |east

parti aIrP;dt "?éﬁo?n%to R)?S B c pH (e.g., a

nononeric res cplue_ ¢onpri sing a phosphate group and an

anmoni um Si abl e or

Functi orrrodReE! BB aaaBher P 2P LT " Bonpr i se

a reactiivéograbolp,l teatgut StadIader, ababtkyo ehousiriddani m de

ster, . tetrafl uaroph | ester ntafluoro
001085, or - 1S EPEEREROT BaP G BT PR utRe PREE Yprpspisa o
p and J] hil¢ a)u;humbodrtysd%og eith offikr, iaBoud 20% S €lidk othiyi, aioui B)% of each other, or the
|ca hysi ol agi c. pH, and

ike. PRt POt Sl Gudme DAy Rl 8 ireps, y oo
partialndha@ed @nktyﬂlﬁﬁi'bllﬂdes naAEhan bl hce AT \oB3Aviadd ppediek, 1nclud1ng e.g., at

- gl ni ugni di i m.dazol vl ridyl, or th
east e AERELHE AT B RO Bt s Y0 h
residughiysthatead)iaclepdtis i tof the deldgease (hagkdnakhd B0abf thevweidugHre
chargeéh%gegﬁtg@% Ok%gk}e%%%se?[?rfﬁg?gégdd& ndgronate, phosphonat e,
[00107] In certain embodiments, m is O and Q) is a residue which is hydrophilic and
substantially neutral (or non-charged) at physiologic pH. In some embodiments, substantially non-
charged includes, e.g., less than 5% are charged, less than 3% are charged, less than 1% are charged,
or the like. In certain embodiments, m is O and Q; is a residue which is hydrophilic and at least
partially cationic at physiologic pH. In certain embodiments, m is 0 and Q is a residue which is
hydrophilic and at least partially anionic at physiologic pH. In certain embodiments, m is >0 and n is
>0 and one of and Qg or Q is a residue which is hydrophilic and at least partially cationic at

physiologic pH and the other of Qg or Q is a residue which is hydrophilic and is substantially neutral
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substantially neutral at physiologic pH (e.qg.,

hydr oxy, pol yoxyl ated al kyl, pol yethyl ene glycol,
w@odogpuwapyl ene gl ycol, thiol, or the like); orPEr/UB®aY043837

partially zwitterionic at physi oI ogi c pH (e g.,

at Phyi}ﬂ‘?‘?@? 8]‘5—[0 %ertﬁl’%') %%%’lgts Jrs g I IaélﬁTm of %{T%& |1§/a residue

which @h@ﬂg@ﬂlhahncm yam%mgny:arﬁxhhc it Iphﬂlslmicbgﬁlgp}b biid thodthdriolQt &dQ; is a

res1duegwg]ﬁ6n H;rlwgroglil E‘?%@i%f@ tarma UQ%VP a&?}#ys}b@w aIn n]érgﬁuaﬂgbodlments

m is >0Mandhisi>8 aneQais iav&ldye Ozihith gﬂ@dﬂi)hﬂih yi&d 40 lcag ipartipl; caldoitic at

nder goes proto tiao i ncl u but npt .
Py LA b DRy R I LAE: o i G et e
embodifi@s{ hoikab el;ld @R G0 phOQPR atr&jidutwhih &1gdiophilit and sﬁBﬁarhhl&;ﬂneutral at

.1.0 . 0., .0 to about 0.49 eat er. a
phys10i%cu§}?ir%(po 18,2 1@es1duea%l616]f 15§ cg u@@bkﬁ%g{nd’ion@ Za%(%ﬂ n m +
[00108] = 1 pn d¢esraialeabbdibedrs,ta@oBi@tt cri@ deLribed, heﬁiﬁmﬁnpﬁséé atblock

1abou{FO. 5%; g is about 0.1 to about 0.9 (e.g., about
copolygnes of Formpia ik "0 5): wherein: r is 0 to about 0.8 (e.g.,

O to about 0.6); wherein p +qg+r =1 v is fromabout

to about _25 kDd] or[ about 5 to about 25 kDa; and,]w
fro ab at 1 tp about F’BO k oé4about 5’60 abou
06] | p_s odi er_or.
[%‘ﬁ areri ¢ rgsi (ﬁgljpr preL gy/ ‘[J'F) and q pre
th|n ab t 30% of achYoth r, abgut 20% each
fher, aboiit 10%7of 8ther, or 8he |ike! 4|n

specific odi ments, p t subst angi,al ly the same as

g. In cerg?n enbodi rrentg5 at | east EJ'parti ally charged (D
[oo10gener alid onicralbbdesndore than a trace anount of charged

specj e i ncl udin e.d., | east 20% of the sid
e i e Ao St Siow Bt erphiec pasimsbs ke LN o 0~
atod(zaﬁ@) 4R @fC)Ihewkeesh,dues are charged, at |east 50%
of the resn%ues are charged, at |east 60% of the

resi du® Lr® charged, at |east 70%of the residues are
charged, s »r4the i ke. [00107] In certain enbodi nents,

m.js 0. _and si due ich is hydro ic an
sUb&thht araﬂ%mﬂ%aw e g:}JrOHj\ét\,He &R gett ?tuaoﬁ’gﬁl&%aea %@ﬂ@cmkyh
pkkC- bm)cwmakye rlbgd] IUE])ilﬁyl %ﬁ(mb%jalkyl ooOMNRa(1ged)C),

are char

- P P Rk Tona P b B GR B b Ra o r more

cﬂn&@e@r@@‘godl ments, mis O and QL is a residue which

drophi li c t|aII cationi c at
pﬁfy%%/ Y6 ied ??P‘P‘%P&V %?Lﬁ‘i"g? B?Hfé)ﬁ%lgmg f f €ovglenhgnén
i $1@1G(|©|SlkﬁM%CV®)_O(fCJISC)WM@J[h _{)f[lﬂl(bb(qcal@d? dkyll, 6@®C-10C)alkyl- and
p ani onl.c _at [ | n certal
o et PSS B oL e & hewsief §1d Bhdogr
QY issclRcte@sbid uR gv«tﬂp@bnsjlﬁngybbf@pbéﬂt ibsncamgt aih(:)hleaﬁt f

i oni si ol.ogic pH and the other o

(ff{cb &&Q{Toéry a@égédﬁé)agmy‘@ﬁrql% hydrophilic and is
subst apdidaadldny caMBdht Jicbhs dﬂ\m&% 2rz 3aﬁum50§1a§mmbw&1ﬂokpgg #nd
pH. In_certain enbadinents, m%ero?gl nis >0 and

one of Yard*CroBpPet Wb ag ali’%%ﬁ“&ﬁ’élu ydrogen atoms;
Ri, Ry, Rj, Ry, Rs, and R are independently selected from the group consisting of hydrogen,

-CN, alkyl, alkynyl, heteroalkyl, cycloalkyl, heterocycloalkyl, aryl and heteroaryl, any of
which may be optionally substituted with one or more fluorine atoms;
Q; and Q; are residues which are positively charged at physiologic pH, including but not

limited to amino, alkylamino, ammonium, alkylammonium, guanidine, imidazolyl, and

pyridyl.
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which is hydrophilic and at |east partially anionic at

physi ol ogi c pH and the other of Q@ or QL is a residue
waioeh4i481 hydr ophilic and is substantially neup@HUSENI/ 043837

physi ol ogic pH. In certai n enbodi ments, mis >0 and n

is, >0 an a res c and
| Db AR By ﬁ%wggﬁ@%%?% Wb Godg Ty Shagon a
r &sietl le intludihg s néx limard lttg@tlﬁhylesm)ﬂbnafnun@ boonat, ipaédphaate, and
@DI eg In certain enbodi nents, mis >0 and n is >0
B19's a residue which is hydrophilic and
suhst)anﬁboad(}zw neutral at physiologic pHand Q0 is a

reS| njugatabl e or functionalizable
r 84i B'étov%]dﬁhlﬁ%f 6 é%“f ai n enbodi nents, a polyneric
carriem-fdesari bed herein conprises a bl ock copol yner
of .F%rnm Ih: b 0109] In sonme enbodi nents: A0, Al,
AP IS RV ATOYU P8 sel ected from the group consisting
Of]ls-a(Boﬁi()ﬂto@()@)tOG)ﬁﬁ(rQlO- -0(Q@C(O- and - C) bO;
wher ei n, is 2 - 4; YO and Y4 are

i ndepeﬁéseﬁﬁl{’?t?mg]@ftgeéf% ¥Hom t he group consisting of
hy droagabgut (b Gvihetd al kyl , (3C 6C) cycl oal kyl ,

O(IC—lOC)aIkyI g(O)O(I C | OQal kyl C(O)NR6(|C—|OC),
(4C-10C) het P3&t§1=dnd (6C-10C) aryl, any of which is
optid fasrahbopt S whdbut2aked; amdt h one or nore fluorine

grau Yla 2 ndependently sel ected fromthe

ot B aran 3t e B Gvar ont bond. (1 &1 00) al Kyl -
[00110]C( O q&@rtﬁ.ﬁ@mhbdﬁmknw a-polgidil ba(ﬁﬂlér%‘écrlaécklyefem co-n@(r@@-a block

S (O NR 6(2C 10C)

COPOlyéﬁ‘OQ? & a{&?fmfgf&yﬁéfﬁ%érp@ g‘%%mt‘]é@m(:) aryl; Y3 is

sel ect ed fromthe group consisting of a coval ent bond,

(1 I(I:)al k (410 he oaryl and (6C10Q) aryl ;

whelit ei n aI eny c rbo 3ato -A4 h are npt

in

olml_e];e
prra Fl ate nunb (@EIP % {m

RSY R4, R5 Yand R6 |qf si%pendent s Iect from
group con3|9t|ng of 'hydrog kyI ynyI

het er oal kyl*f NRsjwReal kyl , +Iﬁ@9&1®8y1cl(b@0(yl aryI and 7.
heteroaryl any of whi ch may be opti onaIIy substituted

ne or nore fluorine atomns; re _
WOHH&?@&&%H\R&@I@W%@ Hodp t"’r3v%1ld>/\4cfﬁ8?“§é%f1 %tﬂ%mféfemergﬁeéhe

constiftibnal Qs %‘l@b@gltel?dhtangé%ly hér8ih 8@ "hOndHPr Anit laky HASHRLric residues”)
uani di ne, im dazolyl, and

ammoni um al amoni um
of the polypeRAl Fowbrlﬁk mﬁrcz%e imepggthp RO O PSS the A
groupd ¥ 9BLhY 1Y aré B@Sfﬁ@l@aﬁﬁf c&hﬂa‘@ﬂbﬁ:l Lﬁgér%pﬁbbna%n&lm&%r BQRERain
protonat|on at " | ower P i ncl udln(?j but not limted to
1

instangegrasiylenic dagkbaepricenstituionabpnit £ C-Gvo SPbBIRA PEEremsach C is
di-subRNSPRAR B andoi zﬁly%tﬂepsdﬂmy brofp. 49polyndrS e ARt mAodrs kontaining a

carbona(?a(r)lyotn d%ub({e b(;/gc]le>C (?< In certain embodiments, each A group (e.g., each of Ay, Aj, A,
A;, and A,) may be (i.e., independently selected from) -C-C- (i.e., an ethylenic monomeric unit or
polymer backbone), -C(O)(C),C(O)O- (i.e., a polyanhydride monomeric unit or polymer backbone),
-O(C),C(O)- (i.e., a polyester monomeric unit or polymer backbone), -O(C),O- (i.e., a polyalkylene
glycol monomeric unit or polymer backbone), or the like (wherein each C is di-substituted with H
and/or any other suitable group such as described herein, including R, and/or R,; as described
above). In specific embodiments, the term "a" is an integer from 1 to 4, and "b" is an integer from 2 to

4. In certain instances, each "Y" and "R" group attached to the backbone of Formula III (i.c., any one

of Yo, Y1, Y2, Y3, Y4, Ry, Ry, R3, Ry, R) is bonded to any "C" (including any (C), or (C),) of the
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m+n =1pis about 0.2 to about 0.5; q is about 0.2

to about 0.5; wherein: p is substantially the sane as
wa@2000/14@20 to about 0.6; wherein p + q + r = 1P@T/US2009/043837

fromabout 5 to about 25 kDa; and, wis fromabout 5

specitis RO rriiterangomshl REFEX Reg TP i yTeing Hipp Sy unicis

attach@p teysame ' (C EIrgcertalatspeﬁﬁfc I’é&ibod[iﬁyﬁis @b(hghd:‘ﬁ lan(p]H)Jf szpemﬁc monomeric
certaln

... For a lll 0 enb
unit s 30 i Bt P DR o Rl BavE B Pt v i
presenconst itutional units (used i nter changeabl y herein with
o0 3T A S, KR OTS B BB Rl B
(e.g. ICDBKO ARy, Ctyd:lﬁzllk}fl (4., 3X06S T:ydlddtlldyr)gortpheqyl\ V\giéﬁupﬁy of R;-Ry; is optionally

ol yne| ti

subsiySf S e pran @ e e s B et pRRRlig e further
substltﬁtehwuﬁ@h@mbﬁﬁkhmy’lfgr@jp const itutional unit, -(CGO 1n -

ol wher e ea Sti.t ith H
oo o g g R SR PeABRR R Y s SPi?ﬁ%ﬂi%Qact??sf%
hydrogeankge (Sg. CNL @D dkylg c@l@myb@rg csapdnbcycrd)@mblb e-bende.g., O-2C-
100 T Top) A&yﬁé}gﬁ '-(ﬁg@?gggaflgﬁ)g[kﬁ(‘%&%ﬁ%yﬁéﬁ{ &i@a_iéh% Sptionally
substituted @@ pdenthytc Sadriet ed from -CC (i.e., an ethylenic
o PSS B Sacibeneh o 9008610
alkyl, b{&fkk&fb@ﬁ&))resenq Qﬁﬂ(@%kyl,( 1C(@)Q-alyl p@tigaslyar prRA0TeD B (2C-

on
10@3‘%&5‘1 y%‘?@y‘ﬁg‘/r\ %ﬁ*@? SH %sr%[?‘ré)rq(g @&bﬁ%élkﬁo‘i}ﬂ% preferably at present
~OQMhBEkilbyianpd —Oalkylngrefetdos af pﬂ@&lhe+8’4(2€an‘10:)zﬂky1$n certain embodiments, Y is
substi t th H and/ or ro
seecr) R S Wl P A hFUPRY f heeR S s et BT s e
[0011%jescr i he@mkembec)imehtm A pegeskhior &HSEbﬂld]nl’aSEﬂtztlﬁB emlbd’alﬁnd:rﬁr wherein R,

"a" s an int r-froml to.4, a r
and/orf‘?é%lilly rqggn’l ] 1s$(%$-cgﬁeg?1ﬂe h%%llg?{&%? is é‘%??“m?*o (Jﬁ g? of more
countegibo)l ﬁre&taﬂo&&l’iﬁﬁboﬁfpaﬁm@cdnﬁlehbﬁ rsectods, lﬁm’/mﬂf aon- lulmt(ng s&mple

.an
entorff @i 8 opfipic lbenpl ol adfhon el ePiped B §Rle erae
caprodA\OP\133 2 dap, laaate -Bbisspe palinhte, smroirpalinttoldia] dleatd, finolate,

.speci fic enbadi d R of a ecific
aracm?r%‘hé??{e eaEe ‘C?ﬁflflat?gac;% §§’ﬁ%§e Shhcty]’?ée %ﬁ‘@lm@ﬁnﬂ FAM8r t ai n
desamirpeeint,idesaatiioidorixe! §hyd'|3@¢yhaphhl8: Y-haudrdxyRu@frata, LISI}D}elcdxfyblﬁyrate or

uni t s at t ac

S hyagRTART: BRI 4B o i PP TS pprtenty bonded
to a cahintof the kelpteisacitbond, @1k ond thaspewit filly s&HSEﬁﬁmihdni&fttompleted with the

approl?lg.fegq?l’m%gréf é%grgg f%?nnst tl%//e R g%?rg §1ned,(ger %n %/? %&%F trﬂé mo ekf}/actlon of
each celysﬁhma]hdl( yihi) in i® bloph eyl andwh@betlathampleodladieidRn of @ich block.
[0011@'0“ onal | sub tut ed with one or nore fluorine,

ycl oal'k ﬁ%amg}n {@8YP, which may optionally be further
SuhsA L AytAgdndit :he g ted fronthegrabkytnsiginwh .-Cf,00LL3] | n

certain specific (g‘? gi {:r@ YO Y§ )

i ndependent | y selcg )cg ug?g YarQgdt 1@9? apL Off RioRi13):0;

1C-10C al kyl ), cyateal kyl (e.g., 3C 6C cycl oal kyl),

O al kyl (e.g., Oags%q &I}a I kyl,
bis 2 —4;

R}, Ry, Rs, Ry, Rs, R, Ry Rg, Ry, Ry, Ry, Rys, and R;;5 are independently selected from the

group consisting of hydrogen, (1C-5C)alkyl, (3C-6C)cycloalkyl,
(5C-10C)aryl, (4C-10C)heteroaryl, any of which may be optionally
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-C(OOCalkyl (e.g., -C(O0O (2C 100 al kyl), or phenyl,

any of which is optionally substituted with one or
woreroe/1id4anri ne. [00114] In sone enbodi ments, YPCHIS209R043837

are independently selected from a covaI ent bond,

al kyl , preferabl resent a al kyl

D0 o kyt o Sy T P ok St

- @( )y ( ﬁ@nﬁ@h&ﬂ’eﬁﬂy seldoted @)oﬁi tky brpoupeoafiairglll yydbgepy @SanC)alkyl,

Q20 100 al kyl - ab R OB REpaE, @ Red iRt ana

-S-(2C 100 al ky!l phdngl, a@r dfaihichenty@idhaBtissitudad with one or more
sel ected froma ﬁoval ent bond, al kyl, preferably at
present (I G 5C) alRY#dPyhenyl . [00115] In sone

evhadi Yeind Sdepéndendy Rlf@&e omahe gbﬁ[ﬁdﬂmstin@ o€ g tdvalefit bond,

G I certain bbol HERTsC R 4y HinR B pyfC- 108 an

(e g., one or nDL(e(ch@@baekylmﬁ)l S(ptrjef)e)raadyly a

O FRTE Ry ERamPaonsinb e e o R spah it ok g ppaot:

p h osphate, sulf amere&uétfa@ﬂattearbacﬁblaﬁ & A lptﬁﬂbzlt areaioefully
butyrate, valerat e ate,
| aurate, nyristaf® Stltﬁ%?ﬁ t?i{ 1Rsfl Cg%(a%‘éare ﬁ%ﬂl f’cg]”‘gl? 25 appropriate

oI eate, |inol at enulabeaohhﬂiatgen atgmetol eat e, vacci nate,

ctate, alic desam onphenyl al ani ne,
12an TR e R PPESHNETRE oy o oyt ont 6.
3 nhiy dte@aypbui.44; rat e, 4-hydroxybutyrate or

3-hydro Iera n sone enbodi nents, when each Y, R
aﬁ(5‘9/%8iltix&/o%l p aqu Lgp1‘ﬁl§r‘lil% coval ently bonded to a carbon

of the sel ected haeckbadne, any carbons that are not
fully s are conpleted with the appropriate
nBﬂrso%)Putgfzs ?uéggn atons. The numbers m n, p, q and r
rqmmamzﬁ)heomISewﬁdfraﬁti on of each constitutional
unit in its block.an rovi de the nol ecul ar

wei ght of each bPéssl?gStf%aﬁ}i%‘T P{)e"“&‘?@rtal n embodi nent s,
ABjs CAb abdAR().6 ABheadinl A4 are sel ected fromthe group
consi sting of -C, - (O (CR 2RI 3)aC(O O,
JO(CR 2R 3)aq(Of* qah‘d &xca. 2R 3)bO, wherein, ais 1 -
4‘V 1§)frd)rﬁalﬂ)ut1¥b,ab51nt 25RPa, dR3bouRd fo Moyt R&DaRinRs, RO, Ri o,

tl ected fromthe
o R skl 48 hstol FyarGaN S Rk ey |
[0011’(]3C— 6C)n:zy§p|eaﬁb kiyibadithénG- 10C) aryl, (4C- 10C) het eroaryl ,
ich be optignal \ 33272ap. doc
R At &8k 57 T P R T s TG i 0K SR st~
Y4 ae0j(adenodentd)yC(orlaad te@){T-owhdréie, gr oup
consi sting of {:y?r ogen, (I G100 alkyl,
(3C- 6C) cycl 84 O (1 G100 al kyl, -C(O QI
C | OQal kyl aﬁ}dzphenyl , any of which is opti onaI Iy

V3 8ot KRy 5 R R0y POi-DRa T RRR i AlEour
c onsdogtisting oohydaoge oV & -8aalkyt MEl;-6C)cgelbDS) ahdkpﬂeﬂyl any of which may
"o b R i spSEn et
Yo and Y, are independently selected from the group cons1st1ng of hydrogen, (1C-10C)alkyl,
(3C-6C)cycloalkyl, O-(1C-10C)alkyl, -C(O)O(1C-10C)alkyl and phenyl, any of which is
optionally substituted with one or more fluorine groups;
Y, and Y, are independently selected from the group consisting of a covalent bond,
(1C-10C)alkyl-, —C(O)O(2C-10C) alkyl-, -OC(O)(1C-10C) alkyl-, -O(2C-10C)alkyl- and
-S(2C-10C)alkyl-;
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Y3 is selected fromthe group consisting of a coval ent

bond, (I G 5C)al kyl and phenyl; wherein tetraval ent
w@arobam4at ons of Al -A4 that are not fully subspCT/usmd9/043837

with RL-R5 and YO-Y4 are conpleted with an appropriate

en at ans; i'S phe or I
Yo o O Bt e w bR BB TR ik b
th’bﬂ:m fe}tra\&leabﬁtﬁon Qo of A 1 Abﬂhwt ardnd ,fulmebﬁ'tut’edl'wwh B -Rs ahd Y,-Y,
is abouiOZto about b ut 0.2 to about
0 5: THE gt Wlbh ‘fnsapB‘if?B‘%?t%ﬁ‘P? Af Pi)jyflf?ée%ae{%s '‘as g; r is 0
tzmsakphysﬁoléglﬁnyMbeptajmcqmnthnqn +r =1vis fromabout 1

to. t %%%85 or about 5 to about 25 kDa; and, wis
P 5m ‘88 4% 0 about 50 kDa, or about 5 to about 50

ki3a abdquO@ 3 ib]abbut 1@; speci fi ¢ enbodi nent, A0, A, A2, A3
and A4 are inde endent]y selected fromthe group
consi sting 8f" n(‘:”’_JC(O)(C)aC(O)O -0(C)aC(O - and
-(O) bO; V\Iherelpmabautl(Bthab0u4[)5b is 2 - 4 R R2,
R3, R4, R5 Re, . are |ndependently
selected fromthd! Sg4b8§gj-%t8ﬁ§?"§,pi nﬁqeé?mhydr ogen,

(1 G50 al kyl , (3C- 6C) pycdubaidiyily @aechnghey! , any of

whi ch may be optio ”B’ ib’gStﬂtUted with one or nore
fl uorine atomns; V4" 3r€" TNYependent | y sel ect ed
fromthe group consisting e¢fr Jwetogen, (ICIOC) al kyl,

3C-6C | oal kyl | C-100) al kyl_, - I
E:—I OQaI) %IC gﬁd %I‘féﬁ‘\@n,(‘ a%)ﬁé/lgg%a%ﬁﬁi%éﬁl)ﬁgg?pﬁ onal |y

substituted w t hwiné&omrabsmiSeo iHouors k. gr oups; Yi and
2 are_ i ndepend ntI sel ected fromthe group
[0011%()”8' sT ¥y ec?fn% (% | ent bond, (IC-10C)alkyl -,
@Q(B)O(CZC—lOC) al kyI OC(O)(IC—IOC) al kyl -, -0(2C
I S(2C | OQaI kyl -; UWOTL\ 33272ap doc -Y3
%ehgptoégpgﬁbm t he group consi sting of a coval ent
bmdhy(lﬂogbIBC) al kyl and phenyl; wherein tetraval ent
\Milrybod&iatorrs 0 A1Cﬁ4 that are not fully substituted
AR B4V ¥hre conpleted with an appropriate

nkaelCHf hydrogen atons; Z is a physiologically
cceptabl e co%nélerl on, ms 0 to about O. 49; n is about

0011751t & Bt
A2 is —C-C-;

Y, is -C(O)OCH,CH,-;
Ry is hydrogen;
Riq and Ry; are each —CHj; and,
R;is —CHs.
[00120] In some embodiments,
Ajis —C-C-;
R4 is CH;CH,CHo,-;
Y5 is a covalent bond;
and Z is a physiologically acceptable anion.
[00121] In some embodiments,
A, is C-C-;
Rs is selected from the group consisting of hydrogen and —CHj; and,
Y, is “C(O)O(CH,);CHs.
[00122] In some embodiments,
Ay is C-C-
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wherein m+ n =1 p is about 0.2 to about 0.5; q is

about 0.2 to about 0.5; wherein: p is substantially
wob@9sameias g; r is O to about 0.6; wherein pPET/S2009/043837

=1vis fromabout 5 to about 25 kDa; and wis from

out 5 to abqut 25 kDa.. [0Q118] In e di rent s,

AR Peel P er D o etk g TR SRR and

R¥ , arsele@attiom (Gel gi'bup aodistifPofl € (001 3-3C)dd8119] I n sone

0012ﬁn‘oodi nts, ,%2 is -CC. Y2is -C(OOCCH 2CH2-; RO is

[ ydr ogShiOMREE: SHEMIT 5% each - CH 3; and, R3 is -CH
[00128. [ 0012Omelembsdinenerio@i ments, A3 is -CGC; R4 is

o § ISR eSO L e En e

[0012€ lIIi’D@EIiioﬁﬁl’iﬂi@diths idsscribed@eieiRborsBtut @labadti@dhdt mréhlﬁ(hﬁi: or positively
s PR RIS S 2R 800 S A B eaer
compriSe GhMDhhdre F3iddF 2appy BlRylamhinORloups g8@lidded @oupk rigiakdigl groups, pyridyl
groupﬁg gr tﬁg lgggrs the }pr:ogﬁ?t?% gﬁég{ga %re g%%g’?sg éa}%%eﬁg%r%ls l%ﬂlelrf;of ql’rl] gjdmeYO
embod-nﬁ?ér@ Cpds@uBéabdidty that §rO O4tid3ic at ﬁbrﬁllll’ﬁhyﬁﬂbgidal pHNIiS areAtiiifd herein
1nclude by %9 ]6%4Jn lllrpntlggo g)gm% r%grllonn?err]ltc %és1drues osf dralkylaminoalkylmethacrylates
(e.g., DMAEMA). In various embodiments described herein, constitutional units, that are anionic or
negatively charged at physiological pH (including, e.g., certain hydrophilic constitutional units)
described herein comprise one or more acid group or conjugate base thereof, including, by way of
non-limiting example, carboxylate, sulfonamide, boronate, phosphonate, phosphate, or the like. In
some embodiments, constitutional units that are anionic or negatively charged at normal physiological
pH that are utilized herein include, by way of non-limiting example, monomeric residues of acrylic
acid, alkyl acrylic acid (e.g., methyl acrylic acid, ethyl acrylic acid, propyl acrylic acid, etc.), or the
like. In various embodiments described herein, hydrophilic constitutional units that are neutral at
physiologic pH comprise one or more hydrophilic group, e.g., hydroxy, polyoxylated alkyl,
polyethylene glycol, polypropylene glycol, thiol, or the like. In some embodiments, hydrophilic
constitutional units that are neutral at normal physiological pH that are utilized herein include, by way
of non-limiting example, monomeric residues of PEGylated acrylic acid, PEGylated methacrylic acid,
hydroxyalkylacrylic acid, hydroxyalkylalkacrylic acid (e.g, HPMA), or the like. In various
embodiments described herein, hydrophilic constitutional units that are zwitterionic at physiologic pH
comprise an anionic or negatively charged group at physiologic pH and a cationic or positively
charged group at physiologic pH. In some embodiments, hydrophilic constitutional units that are
Zwitterionic at normal physiological pH that are utilized herein include, by way of non-limiting
example, monomeric residues of comprising a phosphate group and an ammonium group at
physiologic pH, such as set forth in US 7,300,990, which is hereby incorporated herein for such
disclosure, or the like.

[00127] In certain embodiments, polymers provided herein further comprise one or more
constitutional unit comprising a conjugatable or functionalizable side chain (e.g., a pendant group of a
monomeric residue). In some instances, a conjugatable or functionalizable side chain is a group
bearing one or more reactive groups that can be used for post-polymerization introduction of
additional functionalities via know in the art chemistries, for example, "click" chemistry (for example

of "click" reactions, see Wu, P.; Fokin, V. V. Catalytic Azide-Alkyne Cycloaddition: Reactivity and
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[00125] In sonme enbodi nents, mand r are both O.

[00126] In various enbodi nents descri bed herein,
w@orvsilsiat i onal units, that are cationic or poBCT/USEINY043837

charged at physiological pH (including, e.g., certain

.hydrophi.li.c consti ional. units) .described herein
TN e Rt T e A A
functigndBnbiisiie chimpSyided Miedazonptiseghe tpSore Y finythyitablyy @Upsed group,

e B oSS ORIl A LA S e

p-nitrapBErs ¢staditetertiabroplivingiSestch) déntaueropBdnlyDdsice, patidyl distléie group or the

like physi ol ogi cal pH that are utilized herein include, by
“way of non-limting exanple, nononeric residues of

[00128]iPadvii¢ll Bidengia kpbditaé g eyl dk eSpolyencd is,a dDWEENAPolyrhét, having the

.vari ous enbodi nents descr] bed herein, _constjtutiona
chemigyf QU (AP BT gpoth el RIDIY Famiokd. at

physi ol ogi cal pH (including, e.g., certain hydrophilic
constitutional units) described her@iln conprise one or
nmore acid group or conjugate base tamgreof, including,
— by way of mon-lifmiting exanpl car poxyl at ¢, —
sulpgﬁﬁhade, bor|ofiat g, Gphosp nate,Cithasphgt e, | &t he
ukghdﬂ§OMLﬂ1mﬂ8é_&_C §%i_j£m| MQEgmﬂ
are anj oni c| or gativaly thatged ai nagr nal |
physi 61769i cal pH khat &3®/utfi IN zed ¢rP¢i il iacl udes=ohy
way ofO non-|i mtli ng ex&mpl & nonometic fesidues lof v
acrylkﬁiacid, allkyl ac%%jic acid (e.g., nethyl rylicg
aci d, jethyl| acrylic acijd? propyl acrylic acid, etc.),
or thesHjkel In|variougrgnbodi nents descri bed he}fin, 7
hydroqr% icl congtitutigpal units that are neutré{Zat
physiolQgi c| pH gonpri ge'\qne or nore hydrophilic @toup
ehHgC, hy@Hey, fol ¥ekyl at @dsal kyl , ponetherneéH
__glycol, pollyprogyl ene glycol, thiol, or the |ike.
sone enbodi nents, hydrophilic constitutional units
that are neutral at nornalggg%siological pH that are
utilized herein include, y of non-limting
exanpl e, nmonomeric residues of PEGylated acrylic acid,
[0012PEGY | aleetripptititiness| the castittionalinity lyihe kapnpprd/ Y larges sgown within
the sqltb}[éjlgrgeklé?tln“tﬂé lgh lﬁ@(flrhy kﬁrgecﬁﬁéc@etg En Bre ri'éﬁ%)i theg Bretdlaﬁve!dlﬁ_lf)ﬁl the
I'n various enbodi nents descri bed hérein, hydrophilic
monogpist i t uti onal units that are zwitterionic at
physi ol ogi ¢ pH conprise an anionic or negatively
charged group at physiologic plkhand a cationicyor
posi fji vel y charged group at phypiol ogic pH Injsone
H,C ﬁmea-@mrszcmym(cpﬂg)% I 9, ceasHtOHonaly W= CRa{CAL)ECH
zW tterionic at nornm pﬁy3|dlo ical pHthat!l are
utPzzed herein include, by ()8 nan- 1 i m Gy
exanpl e, nononeric residues of conprising a phosphate
[oouggfufoﬁpgleﬁeﬂm Bl a5 g 1R \ﬂi‘@% rE‘%(@ﬁ %s ad %&h‘mm%%ﬁ%%n ithin its
block.i eo¢tperainddv Rpteginnthé owleswl ahwdlghs Gluober @ eragy) of keeh bioklein the
dmkwkgg% %k In certain enbodi nents, polyners provided
PP Fur t her conpri se one or nore constitutiona
[0013 1]t dvided impoing iemfodmen$) jagap@int erovided bureih isonaivpzatdlheving the
anmuﬁéde chain (e.g., a pendant group of a nononeric
residue). In sone instances, a conjugatable or
functionalizable side chain is a group bearing one or
nore reactive groups that can be used for
post - pol yneri zation i ntroduction of additiona
functionalities via knowin the art chem stries, for
exanple, "click" chem stry (for exanple of "click"
reacti ons, see Wi, P.; Fokin, V. V. Catalytic
Azi de- Al kyne Cycl oaddition: Reactivity and
UWOTL\ 33272ap doc gApplications. Aldrichim Acta,
WWORSZe07, 40, 7-17). |In certai-#0-enbodi ments, conj ugat abl e
or functionalizable side chains provided herein
conprise one or nore of any suitable activated group,

3

n



such as but not Iimted to N hydrosuccini m de

(NHS) ester, HOBt (1-hydroxybenzotriazole) ester,
w@20wis@phenyl ester, tetrafluorophenyl ester,PCT/US2009/043837

pent af | uor ophenyl ester, pyridyl disulfide group or

the like. [00128] Provided in certa enbodl ments, the

bl ock copol yner is a dibl ock copoly havi ng the
chem cal fornmula (at normal physiol Gglbcal or about
[ neutr P orymul a I V) [00129], In ertan —
i nsy 2#6’@3 ofist j4t, Ot o Nal un||_|§scl35'fz he
I—\.ll-CaJr(e—a-s 5 oHT e-p et _l_eft
and the curyed Hriacketsl on/t right an h y arqa
deriv romth nom&ls61 0 HEER/L /o
2 CH3) P H2@ C c-o#PHz@_c_c_qcU 2)
( )2CH3 apd [001@_] The letters p, q and r
epyesent the nfle fraction of each constltutlon
uni ™S thinfits |bl ock. CHe letters v and wrepre ht 7.
the ecul par i ght (rlumber average) of each bl gck in
1-mck| cop Iyrrer/ 0131] Provided in sone CH;
di ments[ a donpletind pEblgi ded herein is a comppund
n the 5t rudture: UWOTL\ 33272ap doc -40- 0OV2)
As_flf scussed above, letters p, gq and r
_represent the nole fraction of each constitutional

unit within its block. ThelM2ters v and w represent
t he nol ecul ar wei ght (nunber average) of each block in

[00132] he dgbtggé?lcalﬁovcéoggéry H‘%’% andlr %iléégl]t tﬂe%ﬁ@ﬂ?cu@ﬂppé%mgtﬁutlonal unit
pr ovid herein | ow ng pO yners.

Wlthln[I@MQEMATIVJ{:@F& y anquv yepleﬁqnth VB lerpmEakpaght (nupBeipverape) @f pacipblock

mthegl]jwdtg%o[ygggm m/ - DI\/AEI\/A n]v [B p-/-Pg-/-Dr]lwlV5
.jﬂ'lGl\/Aml MAA( NHS) }h p-/-P g-/-D r]w | V6 [ DVAEMA

[0013+Hly &W(rhﬂewntv-prcelct?d e11f>1nqhe/ folpwipgwelymep:HPVA m / - PDSMJ

v-[B p-/- I(/IA@M,%] .V REGVA m /- PDSMJ v-[B p-/-P V3
g-/-D r]w IVQ@ 4f I'n “‘some enbodi nents, B is butyl

met hacryl at Ny By/-PrRIpropyl acrylic acid v
residue; D anehNNARMMARESAG, Jppt/tyl/aj'r] noet hyl IV5
met hacryl ate resi due; PEGVA i I yet hyl enegl ycol —
met hacr yl at @E@ﬂﬁdv@%t‘éﬂ\@{sh V\EB@VI le_l@dwet hyl ene oxi de V6
units, such @MNEMNSLM%AQN‘HSP c[gnppupjg V2, or 4-5 V7
et hyl ene oxide units, or 7- | ehe oxi de units);

MAA(NHS) | s [HRYIAyt/REISYi dBachd’ vhydr oXy succi nam de IV
reS| due; HP%GﬁAl\l-/@%Smprgxypt/qp | ) methacryl am de IV9

si due; and PDSM' ﬁlﬁ di sul'fi de nethacrylate
[00134]@?5$0§l§é‘mbP‘i11H’§’etf5’tBaiS ﬂ?‘“éf %faacméﬁt Eesiduqi & i P apfyliacidyesigue; D and

DMA]EMAVMr@Jlgleﬁ’lylﬁﬁlﬁloé’tﬁyl methacrylate residue; PEGMA is polyethyleneglycol
methacrylate residue (e.g., with 1-20 ethylene oxide units, such as illustrated in compound IV2, or
4-5 ethylene oxide units, or 7-8 ethylene oxide units); MAA(NHS) is methylacrylic acid-N-hydroxy
succinamide residue; HPMA is N-(2-hydroxypropyl) methacrylamide residue; and PDSM is pyridyl
disulfide methacrylate residue. In certain embodiments, the terms m, n, p, q, r, w and v are as
described herein. In specific embodiments, w is about 0.1x to about 5x, or about 1x to about 5x v.
[00135] Compounds of Formulas IV1-IV9 are examples of polymers provided herein comprising a
variety of constitutional unit(s) making up the first block of the polymer. In some embodiments, the
constitutional unit(s) of the first block are varied or chemically treated in order to create polymers
where the first block is or comprises a constitutional unit that is neutral (e.g., PEGMA), cationic

(e.g., DMAEMA), anionic (e.g., PEGMA-NHS, where the NHS is hydrolyzed to the acid, or acrylic

UWOTILA33272ap.doc
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descri bed herein. In specific enbodi nents, wis about

O lx to about 5x, or about Ix to about 5x v. [00135]
w@oimpownads of Formul as |V1-1V9 are exanpl es of PEDUSI00Y/643837

provi ded herein conprising a variety of constitutional

counit(s) makj firs k. of th lymer. In . .
acio). Seps o RO NI b€ ine DR B Hitrobifef B4R prathemioni
(for exfainpt pdbjz[mﬂettﬁt@lo\ym'yeﬂlmh}chﬁmmﬂhétyyl ph@aliaagd). i1n s@nhder

0.Creal .the first block i.s or
embod gt Pkl BTt dab G o e P i P g rooma-
PDSNH’E@WI))], thaantaln(bl b i§ Optihnal lyVRENIAYifh BhioRIRdGIRNA . form a polymer-
RN tNHS where the NHS is hydrolyzed to the acid, or
St ‘%%OPW?S UWOTL\ 33272ap doc -41-acid), anpholytic (e.g
[0013EIVAEMAINHecivib efoditient NHSmpGunh)bﬁ FarhyEdW 3tioa pdignaor ﬂh): P7 class,

d terr g %‘gor ex argl . .
o s st e B8 i B BESSB Phigribims gy pmposiion s se
forth iphedphate] ). I n some enbodi ments, polynmers conpri sing

pyridyl disulfide functionality inthe first bl ock,

gpt i onal I'BablecRotd@etulst ibights tdiyalspéreitess rfdortomet or m a
pol yrmer si RNA CQBdnb@sﬁttdhs fc{r@@ﬂ&ﬁe]s oHFV O IBRECI f' c

tthe P7 cl qs)%,meaglagescrl bed herel n, and hgs the

molecul ar wej nht nnl \/dl spel Sj ty, and _mnoner

conpositipllﬂoasvnq)egcka‘ orth in|Tabie 1. aAs et er m ned by
SEC Tosoh TSK-CEL R-3000 and R-4000 colums (Tnenh

Bi osci encgn oMaassRs YVvi l | €, |[PA) connectgdohn series ta
a \iscotek GPChmax VE2001 and refractoneter VE3IS580

Vi scot ek, Hopisi on, TX). HPLC-grade DVFiggntai ning 0.1
W% LiBr was used as the npbi

wei ght s ofcotchen SyBiiaesi zed ¢opol yners were determ ned
usi ng a sqhieas "®f pipad y( et hyl met hacryl a‘tqe) st andar ds.
hAs det erm ned h‘,’ 1H NVR spectroscopy (’2 wt 9% n CDCL3;
Br uker DR¥eA82M 4 PPA37] In some speC| f| c_enbodi nent s,
a pol ymeesigfe JFovmibéx | V3 i s|a pol yner of Qhe P7 cl ass

-

[«

\ccording-to Table 2. UWOTL)
Pol ymemrh&raick RaMAENPArti cl ¢ Size Structure (wWv) (nm
Iln a spe[eglaﬂecofewbgeanent a conpound of #br mul a IV3 IS

i|s usedEklsgrﬁ{eﬁﬁa%gﬁa}szl y W t h P7v6 [ nt h| . appl [ catl on
and i n vadidleWws WwriieukP ty applji cati ons. Spf‘agcer Bl ock

(00138}t n-sone enbodinents, block copolyners of the

o TTo0

present HExpyMaidntDm BAPri se ¢ne or nore optional

bl ocks. rddiwserblogks® may be |spacer bl ocks. [00139]
Pr oui ) : : ’

gopol ypériaeserd behkoves ei n flurt her conprjses a spacer
bl ock. Isi@emeeriedl ments, |the spacer bfock is a

f\\/r*lr nnhl e bl ock betweenthe h\/r*lr nnhnhi cblock and—a
gglgﬁguéz Leot ! ggy gﬁ& rl“osolil "I%IKO(SgL RS.R)I 8 dt@%o&sy co ("l"osoh

Bioscience, Mongomeryville, PA) connected in series to a Viscotek GPCmax VE2001 and

refractometer VE3580 (Viscotek, Houston, TX). HPLC-grade DMF containing 0.1 wt %

LiBr was used as the mobile phase. The molecular weights of the synthesized copolymers

were determined using a series of poly(methyl methacrylate) standards.

® As determined by "H NMR spectroscopy (3 wt % in CDCL;; Bruker DRX 499)
[00137]In some specific embodiments, a polymer of Formula I'V3 is a polymer of the P7 class

according to Table 2.
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[00140 I n certain enbodi ments, the polyneric carriers
descri bed herein conprise one or nore shielding

w@go®@aiisn42i n sone enbodi nents, the pol ynucl eot i PET/US2009/043837
carrier block/segnment conprises a PEG substituted

not conprise the baékbone]ﬁbk&he pol ynucl eoti de
carrier block). In sone instances, one or nore of the
pg?tymers (e.g., blocgk cw?ol ynmers) uti BiogleRati® t h@article Size

MeYic carriers bed herein conprise (nm)
nnnnn ol anaal ool L hl:f"\ kot o o Kl r\r\kt\ ‘H .
rnﬁﬁﬁplar melgh%ﬁ oxhmately ffrom;%k;000 to 41
approximatiely 3 (010]0) n sone enbodi nents, PEG|is

copugated to p “Km% 1d$), gr Qups, for tq ggne on noreg
ifia e oroun present in a polyner of a

poppuIRri C carri plzc;g)Sg erein. In sonp

60
enbadi nentls = PEG r99|3ipq are conjugated to nogifiable

grgups W thin t w7¥ﬁioﬁﬁttﬂ? segnent ory fal ock|(e. g.59

a shell bllock) of 3 ng virer bl ock copolyner) of

a pelyneric car ) er [,ov @%qiﬂ&er ein. In 3GRrtain 50

enbodi mentls a nononer conprising a PEG residue of
2-@g gt hyl ene opjide i 1b3§]j1(§ GO- poI ymerigzgd to|forms
ilic portion t hie pol viner form nglthe
pol ynmeric carrier prOV|ded herei n. UWOTL\ 33272ap doc
-43-[00141] In sone instances a shielding agent
enhances the stability of the therapeutic agent (e.qg.,
In a spgsific ymbrdinesat # epspeind pldfor el V3 éstagolymerph thp B cl@hczﬂil?ﬁdﬁxwww
PRx078HvE BSitdd @ferdhingBIb§SAB P7Y6n GRABHIiLAASE ABGBSsioudpriity@bslicfiBns.
agent reduces toxicity of polyneric carriers described
herein (e.g., block copolynmer attached to
Spmmkaxnucleotides) In sonme instances, a shielding agent

j.nparts avor surface property to.the nerlc
0135 o P s v 4 P GRTTAT A1 B o of o
optionalajms.sms@bmﬂk@ﬁay bé pacdr brekt r al  hydr ophi | i ¢ mononeric

00130 F3 T oot B P el e 3 Fanie e il aty AR Hpelsearner

comprBePOdpidee blotlh HION@R: eafbo@i@ntg) I‘tﬁ)d,lsﬁba@f blbbieis pokyoptilic BlockI@ R en the

o fERRERE R LA JFER: b o oot ¢

resi dues of the polyner. In some enbodi nents, a

. . pl non ric residues in a polyneric carrier
Shwk@§§%¥$ﬂg%lﬁ ‘nggﬁ%rise pendant shi el di ng speci es
[0014@]&n (gartalnanjbﬁdllmeﬁthyﬂl@’aﬁmwny cartiers BEGibedlhe @@ mpli€:. @e por more

. havin 0 at un r polymer (e.g, .
ieldgE fe1g. o eERTT Bpeabnui 1 ds rRg bk Bl domprigge PO
substitufed @dgbmaicfunn ¢d. g.ptnaPEg 0L ddet cBaih Agd @b y@tchmb@aehegiaymhe of the
ol i goner. o l yme I n sone instan
potvmg R iRy et R SThyT o gy RYTmbRGy: Plock
copoly@her() Qfieded &f thp pblym@ic canieal desiribyd M@bc&ﬁbrk@p&l?@hﬁénﬁ@@col (PEG)

._end or the gnega end of the, ne tabilizi
Chalnskﬂr g]é)&ks OVPH'[ Iﬂgec(]:l%f) SVWEH@ PE aqp%ﬂaé rﬂmﬁl eq%? Z(? ?,Pproxmlatqu 30,000. In
some @Mﬁdﬂm’emﬂsg} 1stchﬁ§ug)1ﬁéd)m gally et dndegrods) dres ol b akolsegdmninodifiable
rjses a no ric unit tha erves to shield, a
group P‘é’é ;A PORARE OInat e eha F@‘Eer(Péo‘ﬂéedﬁl?‘éﬁﬁ oge SH%P‘%‘@%‘)“’%#G
res1duéshﬁe @mjugﬁtbkﬂoeﬂtdllfdﬁlecg&ﬁuph efﬁhlh Itmiyfl?plgne flgmentror block (e g a shell
p a e shieldin ) a
brockfRf 5 g oSk SRR b Pevy i T HEPHGHOTRHIE T g
embodilha{ts aampomSesmpading LSt repﬂﬁé of 2010 diiiigenp ki utits@odd- ey merized
carri b ock/s nt h shi el dj .0pti.o
o for, by Eop RU R T AR TolcE Ry e B bREES BV S T gdeeiny
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the Polynmeric Carrier [00143] In sone enbodinents, a

pol ynucl eotide (e.g., oligonucleotide) is attached
wwonsgendy. , coval ently or -43-




non-coval ently) to one or nore of the plurality of

pol yners of any polyneric carrier described herein. In
WG e@b/1¢bodi ments, the pol ynucl eoti de can be aPCHUR®A9/043837

to the polyner(s) by any suitable technique (e.g., a
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certain enbodi nents, polynucleotide is covalently
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non-clehvabit St cle@SbRr & @yainleabbdméme a clehaibleeoadibhieattaches the
m, | |.an

polym AP RN A R g b ke M 1 Vay o en i
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formaR R 08 s oLl B0k n R T bt i b DRy pfigflssaue of

the poB/fedidotitt® |Aag wihessuitiisd bonﬁilgﬁfﬁdi@ﬁamﬁ_tehgﬁﬂﬁod inoptoddlyautitiedd as well,
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(e.g., pO :%%%% cettrglerts ng rlSl 24 }})ogﬁ%cle i Ie esﬁ ?ﬁgléu? olg%o%%c enthtgeg QL ST IGI%I\%A) is
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am ne-carboxyl |inkers, am ne-sul fhydryl 1|inkers,
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car boxyl - carbohydrate |inkers, carboxyl-hydroxyl



l'i nkers, sulfhydryl-carbohydrate |inkers,
sul f hydryl - hydroxyl |inkers, sulfhydryl-sulfhydryl

wO 2ovka#®21 car bohydr at e- hydr oxyl 1inkers, PCT/US2009/043837
car bohydr at e- carbohydrate Iinkers, and

o) |inkers..In ci fi.c epbodi
enhando) SRR Setnt MERES il PP s virice SRR GuT i arrier. As
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examng gD AP R UK Sy g s D S5 B9 piiges such
as RGDQﬁ@tﬁﬁh[ngQﬁphdeh er irﬁﬁluhdilbd’mgas C‘sﬁﬂpz&lﬁtdmjns ctdheblatd ssagars such Belactose

ol yneri zati on synt hesi | ock
and eIk SRS SO PR R st B TRyt sl Plsgpte such as
a protdi kegaR.lipldor dMeEangiphrodi itheddlSurficar ebedifc diHoginie@s, @E eell surface

. attached to hl ock of th bl ock co r, Ofr.
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In certain enbodi nents, the targeting agent

asmloglg‘%gfo%/a%ﬁéed’t(}ro a5 or a3 endof the sense or the
[0014%] I’Tfaﬂgsﬁi‘l’gﬁﬁm&teﬁ ana dttach&0 M‘ﬁt}lOth’bnﬂjpél@ﬂefnis o eittiad chd e heol yinlee

(ce- bgl?" 3819%%%[?85 ‘fﬁéhirﬁlg th‘i eBFé f&'gl% %ﬁ%&ﬁg}n@? gpolymer block.

Attachn{&hmfolﬁm&igetbigenoﬁtﬁfoahSpdlyInf& ipdchipeddtiy anf suﬁalfpﬁoinyrnff e.g., by any one
r.ze

ot o GO RB AL B P BTEE: BEPHGE T g plghPonyt inkers
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t | t mninall .
carvors S0 BN ot oa TR ot tear PR e farbons
carboxyl Mikag, iullthﬁdjﬁ cakﬂbhidritegﬂ{ed; iLﬂ)fhﬁdiylt-l@/,drdxyl linkerpIrseBigyatyll yulfhydryl
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linkers: hygicifik e@bedbiys, adrepiirbisay id Bed plaaidhangealedigand b the block
copolygllée?sfﬁlgﬁlgt bé%%%@@g@gﬁ&%&iﬂ qgrl(lgargal’e X%F:]s(lé{i reactions, see Wu,
P.; Fokia ol W itartag)ic es)zfalbb*ﬂkynle oycibakitont Reacripane dpplatmb.i Divickim. Acta
2007, 4 D S AR et BPRT 5 IR By g P R g for exampl
Bioconfugaliph,i Asjant @ldaichy d¢, 0laoimhian, 106 hmiahagire thefedy). thebinv empodiments,
s RS T BRFE PR K PP St o
polymm@;a&a’[ sylrlf]hests ofa patimien (e%‘. Ibzktck ospolyfngwianiligddeip a polgededcaiter
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copoly‘n&:p,rdﬁ duchliK df hyeooﬁd blackudfopdymerde.ge wijerginadirjt bdgadpdlymttie
attach t{)ﬁ pPl&g%c?eioﬁgn uf %g urgsglél(lgﬁ elﬁts%g% /g)nqbocclpﬁezlgso hfﬁ %g%&gand is
attachdal|xd dle-stide bﬂztrmbbnwmmﬂ(bd)ﬂ siRIYA ibburldite p hiysit @@blyasis &y/certain
embod%é?rﬁse I&%{t%ﬁetl IgF%%lglﬁ é\F %ih CF tg% r?E‘or a I‘Pt%%ll ﬁihﬁtsgnse Pﬁtge arﬂlsensg/gtrand
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e st SRR

used |nterchangeably t hroughout this specification.

Successful polynucl eotide (e.g., oligonucleotide or
WOTSERNA) del i very into the cyé-opl asm generally has a

mechani sm f or endosonal escape. In certain instances,
the polyneric carriers conprising



pol ynucl eoti des(e.g., oligonucleotide or siRNA)
provi ded herein are sensitive to the lower pHin the
wep@osenal conpart ment upon endocytosis. | n cePCHUR2009/043837
i nstances, endocytosis triggers protonation or charge
al.ization. of anjanic har geabl eci
charachgirg Y i 5By R ety e B O Ha BB GlERy andor
reparaBIJ ihjueibys t6 @8id} tidsng ahdlonot,on ﬁtdéaaﬂtﬂnﬁmly ahd am&blldbb/) cduBing an
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. rel ease . of . t he ucl eot onucl eoti de
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. .n_one od] t | ynucl eotide is a nmanmal i an
Ondu%Q%nggﬁﬁgxGggﬁgkiawgﬁgﬁgther enbodi ment, the
pol ynucl eotide is designed to reconbine with and
Cell %%gect an endogenous gene sequence in a human. In
clug enbodi ments, a pol ynucl eotide provided in a
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polm S one eier it A0 5 RIS TR B et i

endosdrad] g@hpartn@ht Upus IE:I&]OCyt@SﬁIS th @ptia m’eraﬁce(s eengdocytokik atgghis pebtdnation or

S e S N bl e
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mstangs 18 Sor Pl G A8 SERRS TR Biplr e PhSE 2 Savime form
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olgonlylic i, St o8 Y M Binb b P B g B9 &l oot s
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Pal rﬁg# @tory sequences may be used to nediate expression

oyng fiked genes in mamual i an expression vectors.
[0014RPoINDEEE QariiddCdadddbedd bidreiakhe atsotusdfilfot detdvdrpof @l ynosedtaks to a subject

o r viral. pr. ers.such .hose der.i.ved
i e PRRRLE Rl ety Sor BT EnABgLRoD g e over
200mmebhmﬁahog&ﬁﬂ&ﬂuﬁhnﬂ&hbamuﬁamﬂesanmmnmﬁ@ﬁaqﬂxabﬁﬁxmm In
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descrllggilmga%n 19:8 geen)é %)rqee/rg S{OOg rrll}o\é %t%ﬁ{_l}r? ceﬁ%%lgemnngcrlrlrflrlgnts Apo S fyglsl’%}clsoélﬁe provided
vectors are transfected into mammalian cells using the
polyneric carriers of the present invention. [00152]
wworsAg ‘descri bed herein, the pél-yneric carriers provided
herein are used, in some enbodi nents,



for delivery of polynucleotides into a cell or to an
i ndi vidual in need thereof. In certain enbodinents,

W0 b@opalsgneric carrier's polycationic bl ocks bPemUsm09/043837
the nmanmal i an expression vector DNA and conpl exes the

: with the polymeric carrier. |n certain instanc
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nmeric carrier and.the nucl tide ar
o015k R SR By T F B BER SR G BRS cpasoa o
mini-gefd) PHahisGlinctibraallp ﬁhly:ﬁw@h ﬁiﬁfnderegioh eudhellﬂag tHa pﬁtfmdté’]lﬁrlves express10n of
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the DR B B S PR B RRE b Rt B tre « B R fiacon
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RNA Rt S Qe MR s BRI S PSP cagg prag s
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Target gene famlies and di seases. [00156] Di seases
that are optionally treated using polyneric carriers
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delivedi 8 m@e&qu&ﬁfsd’blogéastbpla&fmedt Shase s, of Qﬁiﬂe@ﬂ)t@:gioﬁagene correction or

neur rative eases, neuro | ar seas
sene QiR G <D HAP AT Bt R LB AlFese o e She
modul@tl‘[dal(liﬂ iridcSespbikes. ﬂhﬂfﬂblhd)rf‘ﬂﬂgb]ﬁhgaxﬁbéasm 1§Scc®1ﬁpltshﬁi ia IaﬁsNr%ltable

d t
manncg ARl B4 P ST SO T SRRERERt BBt Ra Sk hich
expresk IS As @-offikERNA: ¢bhs. c-fos, c-jun, c-raf, c-src,

[001546%59_2 s U| &t p\?}@q@%}l%ggrlla%ls Bﬁ'é%vaw%a%%%%?{yféﬁl\égﬁg: ock are mixed
with g&iﬂlﬂdﬁp}ﬁﬁttﬁrs sﬁJHEthﬁth%fme&drﬁ‘e ahd io&lieSpoQ}&m@ic ,carﬁ?:IC dlhk @slymeric

ded herein re sef n.treatin .Subj ect. .at
cameBe Qi eGPy BEE oo it e b Ear s B soe € nittg o«
living autgcoby oads@cudiye bitght Iphiggn®inkiexabs, Brra-aRobest @fahecal,

imeac e PRABI B LR B bR Fh-S0E onbodi mont &, 1 he

treatnment conprises providing a polyneric carrier

C i sing a polynucl eotide agent (e.g., an
[k“'dggg%ﬁucleotlde agent), wherein the pol ynucl eoti de

[0015ﬂ@61|§rtnel$¢ &a@rﬁtﬁ.ﬁ&nﬁﬁs@g a plymeleoadeameysetul gleﬁeu@r a rﬁln@)@ﬂ‘tﬁ" discases. A

non—li%{[riglg E‘%ﬁg%é egesptgo )?ﬁebfg% Li)ge( ﬁoa%eagrﬂeéﬁ f;vntg P?lé]ﬁl%réc carrier-gene therapy

vectorppropikled Ieirdin holdehit asaoslihitdd to: 31emb1krebrasm inde cikstiC RESKS,)

ene res srbl fo
nyper SRS GEF REpstigoPralEREh b ftien W SERS<] Hopwias cancer
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cervical cancers; the Cyclin E gene, and thus can be

used to treat a subject having or at risk for a
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stomach, colon, and rectum [00162] In sone
enbodi nents the oligonucl eoti de agent sil ences
wOondoatlk@as i n tunor suppressor genes, and t husPCHOS1969/043837
used as a method to pronote apoptotic activity in
th che the eu

gene, E@ﬁﬁlgg P:%t%l%f? 1gse(¥m W éref‘tr? SpﬁgCtIhEI OT%B%?%%%%‘FO“S% ﬁléar:ilcéerlzed by unwanted

p21(Waal1gdPed:xplesibnOO g, iver Eﬁhbg o€ p2 MEIH10 kdnovdnd thuk darte us?]d to treat a
. o)

subj ecglgegl I‘ %?r‘;tlorifk ?Rg%li rc%i\ﬁeks,%gteflt érlgo %&%ﬁ%%éﬁéy%egrg%}otn ee g., liver

cancerq 8 @PM1 hexe ARGhd thllH‘ﬂr?ﬁ b?) l_ﬁ;R' t(flﬁe&o;[ SLgﬁﬁﬁqraVi;Q er Bﬂgﬁl;or b drorder

characliggFER R ) M U BT W R G Rt ebRin e e b

used (S irka® B OB gecOmEin@for hiliBk f@ |a|d€B‘Atdagchﬁt:hSﬂeﬁﬂ:d o nesantdllRAS exptdsion,

thus can be used to treat a
c.e. B0 ERr b ccae. o f RS ¢ uSRre BB Rt e b g or
dlsord&ychhlﬁmﬂzte& ﬁy ﬁﬂsi&anfed&h@ﬂhlgmre@ﬁ@f egs bs@phag&l gquarrﬁﬁsudeﬁ carcinoma;
f usi. on

the M elue%ﬁn? Bncf tl’hgsa(tan ge gﬁg t%t&at ﬁ&l{?ﬂeﬁ alrng 8{ atrr SE% flgl}so er c?laracterlzed by
unwan@idNIBdesxpekadnae b embiz ®etad Yardinvan {MBCBOR ABlend, usd @os @@ beused to

expr ess nd chroni c | eukem as; the
weat oI RRRI R ol et s G oSS B Al Sem
e.g., osamiap eatinhay ithiegV 68 geat: ahdl gkis E@rbeasdits &éad @kutjdranatiger hizet for a
TEL/ A [ . g,
diond S B U R oS BV REr ST Bt csophasus
stomad) colod) usd reanmbe used to treat a subject havi ng or at
sk for_ a,diso cter nt.ed EWS/ FLI 1
[0016#] E&?OB}? angﬂ%lmgg(tﬁ)f,h Od]HC 1d§ agenéaf Hcé:%/ glgpaga n UJOE suppressor

genes, h®(hietUSh bk usdden a geted taprdmbth Lalﬁoptmﬂd alyivity $rend)ntb01at1d3r8‘aﬁh a
di sorder charac

ubject having qr at risk for a
chenmc P i 08 s ed e oS o gt SRS gt Bl Hofi e or
more d‘f&h@bﬂb\hh@ﬁlﬁﬁf app@jsot feedAEPSFKinkr buppresior garethe pidtamily
ed to treat a.s avi ng or at
menmb 1% 968 RN HBEE nirPuceicE o e BEL i b B n R AL
tmmxﬁm@hﬁnmgememeRwEmeﬁmm@mxﬁmgngamyx0|d Ilposarcona t he
1/ ETO, f S|on e t hus n be
oot iy P R Sl AgRch G5 S Porth i Plio B genes:
mLL fbg&omgmasne edmAMAIELQ thusdadhe ged e @xpd @bitidayingogat risk for a
. acute |l eukem a. 0 one_aspects her t.he
aisoraf S St B Ryanted WA e SR SR e g R e
BCR/A]BIe aIsioﬁ @eie, sndbhechn beusgd (o teeatimiBiRet hating brsde riflofor ®disorder
cted ase or disorder that
characfiized 15 Bl PO AT ERR8 9% P e DR Sukehias: the
TEL/AMDNC &ikiod keregdndnials caleiganet atiear. sufjbe htviggdreritk for a disorder
i ses meric carrier
characRPRL 0 R B ELEARE B PR i SRR o TR Bl i e
EWS/Bige Iﬁlis1dn%ehm aml EOWAS bt Oscandiart a afRcdiaki@poest rigk fr a disyrder
| eavage h. medi at es anglo nes
characeERY iR RePERS D! R GREG GBI SERGR Reb B Bt grust
fusionfgoiic, hitE®s darbepid rareapadubjseyaying and risidfor adisdréerd chgaderized by
aII effective d e of said j :
amwanl R i o e b i SO R Gpri it BR XS AR fusion
gene, udbjus ety beusgd (o t@athilioBinet S eatar rlﬁlﬂﬁﬂiﬁﬂi];ordiem cBomBerized by unwanted
jent s t he oligonugl eot i de a N one of
e R LR e geRisn YL SR BT g DERQ R ghe. ana
thus Cztrfhd:SlsﬂHI trb@ auslgebt havidgree at risk f&uhjlmder Havicrgzarbyaihwantedk
sorder character unwant ed al pha V

AMLIY/ ﬁf%gur“oﬁ -0 i T ?C“néeug‘ “8}r/a tunors of epithelial
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e.g.,a ﬁrgé ! %{artésh FEh @w%d \A&\éalt (Ee}%a?_el ¥ %}lsorlgkér tE nga& bg'neg Iéy.oa{n%leorgenesis

cancer and rheunat0|d arthritis; the tubulln gehe, and

thus can be used to treat a
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subj ect having or at risk for a disorder characterized
by unwanted tubulin, e.g., cancer and retina
woe@gaswael ari zati on. [00166] I n some aspects tPET/US2009/043837
pol yneric carriers conprising oligonucleotide agents
inhibi qﬁlbevge,gcgrq(ieﬂ?errégl nlﬁe\ﬁaneﬁa ion. Slihle JgatgLPnt gi)mprlsgfigr?)gld{r]lg A polymeric carrier
compr&frfg| an ©h§d1uW:dti’de agctli, SOE@aY salﬁrohgkbrﬁlelaaﬁie ags06ihaineidgmis ttdardl/or can

senc e b B e RO A B QHRETS G QLS o g sone

encodi\ﬁ@ i eidling @ﬁitaﬂnsdbn taen mab;e@’e |pdtewag;anahd hdmihRBhOYdEGpdutcally
r can, silence, a vir enpe or
eteeiSF el 5P BobE et b Rbe BTN o feridiilo 58 Le.

humaredabjeyt. or growt h; and admi nistering a therapeutically

[0016@&&)?60%%:{ V%g(%ﬁl%l;?ts g‘lfe ﬁﬁg}%}?fdg(lﬁk‘]g ggetljlgéﬂl%g%lige %}Fr}tg]g)%ng genes: the alpha
V- 1nte@’[ﬂgéd¢ ARNihSs cah be ugea ey meEr i Qubfar Halvﬁhg Sr aeiRP fdrSIdﬁ;grdatl’bharacterlzed by

Ieotlde ent are usefu . reat
RS i e 00 O s et Pl IR B R O B rycepsg eene
and thay catbe ﬁsleﬁ ko tr@ar a Q]bjealf lfalving bed rigk tdi adisdidsiathalactetzed bat®chnted Flt-1
,, Cerv ncer 00168
recepigasiincsnsic 84 FeRaisiTyHERT IR e tsPye S8 Pped o weat
subjecohdviyiod al re@ tordeliagienthagiclegnRdiby gnexiédastilian:. ©f caceHid retinal
i.s reduced. In sonme enbodi nents, the HPV gene is
nﬁ““%&@%@?8ﬂ fromthe group of E2, E6, or E7. [00169] In
[00166& hodonerasealo i Iﬁgflﬁ{erlt hz&rlﬁx prrgssing pliginuaedidaagengeneided dtrein

relate .é)s réef@%libog g?{,fglgtra gu %beflm:,a]ovgruég a]rt Fel UI%E%rrF&[thg(i %’%ﬁ Ialsorder or

diseas® hs's@ﬁmlehth\inﬁod Vldldémmy&diﬁ Tus gititibd édinpiris &gk dvidingd@pdl @ndrie carrier
infect eHu n.lomun odeficiency Virus (Hl or

COMPTRINSAN gﬁ%&a% CA¥TD| @F@@S gﬁ“@?t5¥ég?tﬁéﬁPé?%§%6§mwmram

silencdlk Y, be clgavagdia Gltalreesnt drmmmﬁar@elﬁd \Ehlﬂfhﬁ@dl&sndﬂ’abﬂﬁﬁct(oﬂgl e[ﬁ)e.ntry or
In_some .enbodi ment s X.

srowt: e R St M S HETS EF RE Gl HERR) St

e.g., aGagan @bjeRev. | n sone enbodinents the expression of a

ene th uired for H 'V repl.i cati
[0016{1316%?818% %Pﬁl}mg &galnﬁﬁmlgrs C?rﬁ%rlsalgﬁlg L%o tgl?i agent are useful
in treatisgt &l subﬁ:@@ﬂﬂelcﬂeﬂ fvith dree e ddpittend §irud @EPVD of ek fot or afflicted

carrier ri an ol.i gonucl eoti de agent useful for
with o PRl R IATRTIFS Tr LGS (e Hepat tis B Vi rus

[00162{] HEé«S)ne(Hnba(ﬂmkhtS khef @il yneetic @firfibi dbh@dsdﬂllaﬁ hligonakil@mite &fent silencing
expresT5 o HRG S S b s DR PSR PER it irom the sroup
ofE2GMﬁWEW33272ap doc fa HBV gene is reduced. In other

i N G N (W

reducedr - Cr egi ous (pre c) region, or the creglous (c)
n ot her. enbodi ment.s a tar

d HBY- Rl .
0017 B T TR P E PR Doy g vt i
treatin@ Ifdim:dts m’ffedtai Hyhbe Hmpmel&smmnd@iheacmmHg\e)ne at dix&tfor 8 afflicted with

s asold SRRV €, AERT BB MDD Faonb Y A ta e

embodi)ﬂnelgﬂ ﬂtd:(&:b(pleisiode)f aant gdns efrducédiln (bthc&atr]bﬂ@mpﬁt it gene is
' for .or

t ith a.
cersyfabiEe Mo eBhofhe OF pubalh oft o f e dh hedbiea or v
replicdtioh iscrwiungi H srouseﬁlbodﬂmentk-lelﬁhegené issjm d;/m@gml ( HAV)

of O u a
[00176(?:? olme ep?;gg ngnt(s: gﬁ%éﬂ?n%lé C?{lél (‘ton}pn%es OBE?eO&de g%ent'_lllsef%ﬂ for
treating paticRe sfeatat rige &mﬁgﬁ B a’hruQ/(HB]\S) o RS’lé)( fortcn effl@¢dpeich a disorder

Iov I C?%%P stein Barr Virus .
medlat(ceﬁ%ﬁ Kg 6 O%H’I‘HOSIS§é1 Hl% CCiaIéJ noalaElFr)l one embo 1ment Yhe express1on Of
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Her pes Virus (KSHV); the JC Virus (JCV); nyxovirus

(e.g., virus causing influenza), rhinovirus (e.g.,
waorrwd4@ausi ng the common col d), or coronavi r uBCT/E8S209/043837

virus causing the common cold); the St. Louis

ncephal it S e Ti -horne en
o g Al T Ry et SUBhaPE ey Py Ergues o
the tait fagiofl eN@etHBV card proteid Sthe pa@rcBlons @ifc-Mirédicn, 40thé SVEOYs, (ctlagion. In

oter GTRRP g R LA A0YY et a2 of o RS A b W e

embodierds thy bprpu@smlautsd lughaa géreapit Esabqiﬁryd tor BV deplic@tdd i©Rdiced.

VI.I' Us OXVI I us OXVi f us
0017 RSP o BB T o B 85 S BufGIG fg vsru o
treatingy lpﬁl&lﬂtsglﬁla(&ed Wigt, of & risletpu bf &dicfeafvithhelisoript meditedby Ofirus selected

eom b R KRR e PR 7 ingr TN B O SuSH T 1 o e eroup

of Hefad@&NViral se:fmﬁ cofnpfisihg Baphii gD, [EEIFJ @i $1; tlﬁﬁ&ﬁﬁlﬁd)r)b&}fnbﬁ&d Virus

sV RS B b A i o gl P P L Sorcoma

associgediHaptsdviag I(ESH‘H‘,& sl Vias (JaV)emb tuvaad cergl RGuOdausing influenza),
t-inpairi.ng, di sease mai. nl

rhmovFHﬁGr‘?oé’ FHHT t@%l C%%‘P?‘é‘;ﬂkg o (CRroB e ér?dd’ Pt ige the fmmon

cold); @x[S.&Sais (E]ﬂcdpﬁalﬂls IﬂWV@Bnﬁe T&kivethd eaaphdlifis Ofvidfus; the Murray Valley

enceplbag;Filﬂ@?Vé@é tl&ei, elnﬁlée evitlr}e%sg g’éﬂ%&}lﬁﬂf&e Igse Q(? &%@%@%ﬁneephalomyoeardms

virus (EVMIOW thie Riesslds RErue@pv )3 g iVaricaih zestdiuiran(VyenN ant ddadovirss (e g. virus

d for e tion is reduc
causing§ A iratipelion s rE B i e A BipontibFiibs Mo 1o
some @htiog it s|tieoixpaesi@ge athunsesdat tHaois rdquieat fonge ppticating f these viruses
nfected by the West Nile Virusor at risk for or
fflicted with a disorder nediated by West Nile Virus.
[00173]in SaREen®dOdoeh et 18),1ynﬁe|me Cﬁﬁﬂf@ﬁ@hﬂ an bligoni@stiddNide@r useful for

. Virus .S [educe t he eferr e di ments, .
treatm? ﬁ%u%g%&%fti bé/ tElﬁ £J8es é‘ﬁ‘@lef gmgs { ) gaatfrlrsg Eﬂrtoﬂ%ﬂggege%tth a’'disorder
media€d BPHISYL g, gE;ntalNSSpethd &b sordsrus %Hﬁs Efﬁblﬁdzltﬂﬁ[gt(ﬁ sighlelmpalrlng

f
diseasq; e%re en%?rilﬁ gl 1&%??(583?{06%%3 é)atlleélga%l éar%e [ralg Tn(fiﬁ ﬁw g}é{ﬁ:%ssmn of a
HSV &b dd:dilea’dt By, otlich empefiyererhcagakd HEV geongicodse DNanpolymerase or the

helica?oelfﬁi{grg neg %e%%ele%ji) %&%t thl%%%?ﬁSIOE)?E%h gﬁ%&%g&h% 15 lﬁgulre% for HSV

replicdtibil ls\V¢ducat. a di sease or dlsorder associated with this
[ |
001785 B et TR B PR E Ry s u s gl fr

treatink PatBaEEnfentingi thewes Nllehﬁrubﬂfla\ﬁlskgem afficted@itil adisorder mediated by

pt t t
west {ERE3hinG Pobo i B Sirerne T B e ViBR B fffege. n other
preferice Binb@tﬁlhtm tHesVeseNile ®itus IMORLst1IB3&T 2@ thd @eouflcOBArkele H, INS3, or
t ' . .
s, B RGP GBS G SF P i SR g vins
rqmcmmﬁeaaﬁdaMAth a pathogen e.g., a bacterial, anDeblc
t f t h Th t hod
00178338 S o Pt AR B RS P e i P R R for
treating lphtpasuctt@at hydbe Hg@mnt T C\ﬂth‘/Iﬁphﬁ)trSIab (Si’ irod qrglanucdramiﬁsled;e ot disorder
t d/ f

associ htecgl\g{tlh ouﬁruagrgg T%lkgrrglaégﬂléglo%@gr 61 8m]e %m{)%cp &llﬁrg% ﬁ‘l&j:é gsssPon of a
HTqu&nmkhamamUhﬂﬂmmnnﬁ@ﬁﬁwmgﬂﬁIfhsnapeuknMﬂkkmaekﬁﬁﬂmemnmwn

d tid t to
i sons v SR T e Bt SpE B arvsd SEMLETcap P
reduced. gene |nvolved in the pat hogen's growth, cell wall

synthesis, protein synthesis, transcription, energy
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[00177] Thus, in some enbodi nents, the polyneric
carrier conprises an oligonucl eotide agent useful for
wotoovnerei ng patients infected by a Pl asnodi unP@ras2009/043837
causes malaria. In some enbodi nents, the expression of
Pl asnodi u ene is reduced.. In o 0 .
0017 B S s o RSP B g st
subjeceiiifodt Meftapathd dea, €X pr esetiglnanafebia, FucuvRio, @Enalt fagiogdns The method

required for Plasmpdiumreplication is re
o e G P T ERB OIS ATE (R DE JRaIFRGGr s ggent. wherei
said olegmmlé@esls &bmolog@n Il’tb.midﬁ)@bzirfﬁelaﬁ &g, hystfautlge LOE pdtlicgah gdng or a

fected b bacterlu ul cer ans . .
sene R s PR 8P G B SR T e dose of sid
ohgon&l&mhy h&R 00 QUEbjaddreg S, hufiati apjjdac VBE e prael Ha'mﬂjeaaected from a gene

ccuys ge pneuno
ol B BT 1 61 oy ey BBy G gpon crrsy
nwmbasﬁoegaﬂedqmmhhﬂa@ymﬂﬁqi@ﬁaﬁmpathogens In sone

odi nent s e expression of .a bacteria

o017 TR rToiE Risbodifers Heta R Pe S ORRASS el el serul

for of trlétfﬁﬁg pzbﬁﬁﬁs ﬁffd&o&dlkﬁ' arpedhodidm thd Ga'l.lz&]mdlzﬁnaslﬂl'mme embodiments, the
the dis treat d b neric

expresg Pl LR ETSBY| §86 HRPRTh Hy BEOSYSIG SBpe I PREL REnprine
antigeAl 1 SRR . II€ sdnkeSSibedin@nig, the Expeesdiotkgf,a halam genk itha€ts required for

L Qgeast. %idne% ncreas, CNS, or the like. In certain
plasmey ﬁgg?ggﬂPﬁgr‘??ggnucleotide sil ences a gene which
[00178]Bdéoate&ﬁlb0dhnieﬁts itliB/[@Jll}m&zdlc icirriar dvRipafae lah olighns@aside afent useful for

or der et es, obes

weating b s Vb bR PP oMb rad Pitb OBt My Bobacteriom
leprae@ﬁtelywbd)cﬁh‘s duBlk &@ﬁto@kcﬂs$nd&umlav eﬂreptﬁc@c@lﬁyﬂ@ﬁ&r Yhlamydia

di sord
preon B by RS TS st At TR g v e
pathoge@) tiesome [eGBAB PNt mhédip’ﬁsmp;é athsctdriat gind and/brex Hpolaly pEkeitieat is

. C ers.c n_ oli onucleotlde agent useful for
requirfip) b FPUFEPRY B BRBenSRAF S P eat i ng a Suby ect.
[00179 Iigsomeanibudimants,ake diseades fr@rtedjj’y taf pdlyrodrie danieits |'prdi/1cﬁﬂ f@aiaenay be

di d h t
BRI BT DR A1 A Ol S HE T 81T gt QIS or e
like. Ilﬁcfbrtamtaepeﬂm,thtedtgoﬁlﬁ:m&d@sﬁleﬁhesE)gcde fwhichhe:dfmes bod involved in a
I ses rrer |

metab GBS aBh L T R Bt o8 U e BT R R e

ohgona@mifde binbe ARE@gich ﬁlﬁilﬁﬂd)’r orin@@vedsi 4 primenaredigease (byhsorder

t d
e R REE o ol e ocre T S B go ket He agent
[00180]0n @n&labjees here, Be pol@rnéﬂﬂ’tﬂﬁleﬁsllbh@ﬁta anldﬁg@ﬁlﬁlﬁotlde agent useful for
' t the di
and/or?rggtgéj l;o%rﬁe&ﬁddl oﬁ jtrg?tﬁpl’gsé Su aeect oelrgs @Hlélfoﬂg%eL?Skrfgrpoéf#fﬁ%tf’cg‘ﬁlth a 81sease or
disordeghbitayterdes 6¢ hlﬁ]ﬁrﬁ@nmﬁ irhmﬂt&:lit:@oii’sy,(}ﬂ@r aahi i @flaminmift @y dista@dﬂ or disorder or

an aut?lﬁ}.lslt%l%g lg]ﬁ%a?enﬁ‘l éSO er q{gdl 0@8%] {érogl{l] airsé/Sé)r%\PC? n%%POi %ﬁ eCSIa]gI‘ COl’an‘lSll’lg

an oligohadislidenageal, whatio rsad yligongélapikasdey is hdreologsp anme/ot éndilence,
trans Ianted or or tissu ranspl anted . :

c:0. by PR 2are SutTiar i b bERET s rPore pa g o

oligone¢tboide agent 19 ,a stibject,di s @dmman subjlics @f @ate ehbodiesite ﬂll@Sdl&ase or

disord%i}%%xl_l\ség%}?ag)ggesplarg%s?%sl%érygg gdgv%%ng%%gé%ﬁm%n 1ajur}? a{s\sloectl‘]a ed w1th acute
myocapdisldnfi@nen Uﬁstdbtemng]lnmrmmlaalpulmm aypassa ﬂlggmqﬂl 1ﬁsﬁvynuoh n
. oth? enbodi | sease or
.g., alfgﬁ(?p] Eg%"r%? Operg%él V\%L}S trﬂl E erraug% coronay an%?pizﬁ r?/ %e geég%née {o a transplanted
organ bJI ttselleaé g\/&alﬁpihmtéd Gurdidcror sasad agtishegomnirinbolytiki én dﬂh&&a&edlments,
the di ? LS. ] i nfl annaglon asso |dat§le mitp.ﬁn .
€ 1seas]5> 81‘ 1806 eI‘éS res GI;{]OSIF res eélP%Se?SSOC aYl SH{%C’EI ]tIl e&vea IIOSI’Iease
or disorder is asthna al l ergy, lupus, multiple
sclerosis, diabetes, e.g., type Il diabetes,
WortgFt'ritis, e.g., rheumatoi-85-or psoriatic. In certain
enbodi nents the oligonucl eotide agent silences an
|ntegr|n or co i gand thereof e.g., VLA4A, VCAM | CAM

. "



ol i gonucl eoti de agent silences a selectin or co-ligand
thereof, e.g., P-selectin, E-selectin (ELAM,

wo 200el1e@ki n, P-selectin glycoprotein- 1 (PSG.-PQT/US2009/043837
certain enbodi nents the oligonucl eoti de agent silences

nponent of the co stem e.qg. . C3,
LA S A S TR A T T e
dlseaseﬁihﬁﬁ)lrdée Btsfldnfigat@l Bgaalutikasd, & de Cage I]ﬂlseSsle|erdlﬁﬁltlﬁe Colitis. In some
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t | t
1t iR e oG e B Bt R P B Mpeen
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stene RSB Sie el b e R e s s B b e, and
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o0 S STy PASEED 0 ook O EELER
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Al zhe P
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| PSENI PS ) .
comprf S5 ROTFR Tl ColBOMeAB LS P iy S b s
ohgondd:l&ﬂ)lﬁd &rhoimBlogousedl firokte gﬁiﬂﬁll‘eﬁttel &g, iy dlaangde e0geinel @hick pediates a
1 {. b .
neurol S S e PO ) Tl S Roeur AR AT PP dras sid
oligon@clentide S¥Al to aSTAL, SCATu(MRdh ashe: chiBeipliend itisaisey or &i@ﬁ@er is
Alzheigl?rer §%§‘%§ {%:ﬁ%gg@is@%d r(r:grrt]wt 3 t &0l sgtg%ﬁggﬁl?ctleﬂgge .fllences
an amylbid $&iABy ge[n@Q:]@,ZA}PPI A pﬁ:@&’nﬂﬁi fenaspe @SEN] hﬁdaPSENZy ﬁdeslyﬁ‘ucleln In
h |
otner AR SRS ¢ ety e SR GRS BT RER! figer.
e.g., @ﬁﬁk@tonldﬂseﬁ%ﬁﬁ:ﬁta&ﬁbﬁﬂ ipAiRddlsysiah @oredhly @O @ k{ﬁﬂldaaélbdﬂl@r ﬁzg«iﬂ’,lfe 2., SCAL,

sca2 &R ENFERE AR oh Alah s R . Bt AR EH it udhoucteotide

agent deNAS:S HVE DRPEAVSEA], lshle&eMgB nEACNINUS!, BOABGMSCAS.
onucl eot i ent targeted.t
o018 RS Bt BR G ST A b M BB iBp TR scem
capablebf gesva.or Elﬂi@dlﬂ@inoienhzﬁl(mi’e gasprahse erhlbtﬁllrmksyh@(ﬁligOnucleotlde agent
hereln co

s seleB iy ot SR ey SVl & RETRnE R G o gt FaRE £

sequerdgestsarvad beenee ttakd deacseMbusge nas aibotinents amehgﬂm&&aﬁlee adent

s LRSI ALoSSS % SRRl ARG PR s o
[00183]lln gmm@;beemthﬂp@lymafrm\m@ed phetdet hereid can’ipmsalt@b erri@cteitypes of

. ' tl th t t d .
ohgongagéélgg %gegtg nﬁvdﬁ\g]:”:e n tHe Ql}glg?nléc ?,?écrle:%ﬁlgtg ﬁ)?é (gffergntﬁgligeg ﬁéﬁe game disease

ordlffemﬁtrdlsetises(e g. corrprl Si ng an oI [ gonucl eotl de) provi ded

[OOISAQEn SO efn%8 nlmentF 1 ptoﬁrgnreg éarfler ée % ge or‘sl%p§1s1é1]g F“é 8]tlgonlécleoélge) r]i)g%wded
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infliximb and entracept. In certain instances, the
non-ol i gonucl eotide is encapsulated in the core of the
wore@elth@21 [ 00185] Where conbi nati on treat ment SPGF/US2009/043837
prevention nethods are contenplated, it is not
adrmngg;re?lnlgg(%l&%nlg ?%h\%llﬂ}th%gfeﬁbéa%gt%g | %geg?ﬁg%rﬁtgilﬁ beat(:)_ré;:;ﬂseases such as
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t ant |
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the siRNA gohde! aqmttlodehanhytﬁidlzeamtmdrgat RNAnNA bd)rhplﬂﬂen@fry glemfer In some
embocfE 1§1g f s(ejgrsleli (?rnrﬂl(%reg%nspggg?s %thg%%l rfd{ﬁ‘l%ﬁ%j:tlecrl] §(|Hr 24 of tﬁ)e target RNA
may eXiéti Ingbinte BNKoduadHRINARN AR siycdtaetifiibieibn offtlesd dx@resdigh HRNAusing
d Cfﬂg (gA% ﬁr cer, tsubst rate and the precursors thereof.

ceraaliyb I 31 EHBPY Pt er f eri ng RNA (si RNA): As used herein,
[00223] SBort kedifin A (hRINAL) € K it haitgin RNAL (sARNAS fRINADG ah Bflgrnﬁclt:(mde

RNAI agent c risin .pugl eoti de dupl.ex th
naviniSg Kt SRR By il of o Bt D cdch ot o
form ao:p)tlbleirs@ziﬂdyd (fduplt:)l’)et‘ruc(nﬁﬁpﬂid ) MStZJﬁdS ﬁnglé}sttabﬁed portlon Inh1b1t gene
ngl e- strand ?1? alggla strand bl

eXPresr“ﬂﬂl S TG ARG R as%‘ HARTHR F’éﬁr%sé‘§“ mﬁ“ﬁ’?g %? "ta‘éﬁﬁgaé}( mﬁzﬁ}&ra ©
reduction ithe amphre edit eapigssitarpietuct df theone Tem(pﬁhsﬁmmsducom bokn RNA
transcrb eldgliog}ltﬁggetng Eegg. tage A%n Qlﬁ%]?/ol\@a)%i) iqe tra{l EII'E%d #([%m gne mﬁglA transcribed
from tBd1iaeliThe fivel, of 8k frbdéiSn nﬁﬁgzl badeerinied iihg Qmdaid tghniques for measuring
mRNAt ?Ipr eSSI on by causi ng degradation of target

INLEPI pt's. '[00223] Short hairpin RNA (ShRNA): Short
[00224 @i depBuibstiNA { ShieNADsiraad' ey Sgrt@eralanQbprginiaclyeXst Hastepair duplex RNA

har s g st e e v G B RS g e d e RGP G oved o
produ@(hphbﬁfr&tel}andﬁds ﬁadrumblex Qmaﬂl IR e ringER N (s ilIN Asp ehat evokeean RNA
e expr ession: As

et g R erne R h S Be ot MR tB&REmexpr esai on'

[00223TFanspciitc LRhIS As asre:yl hereasiie alrhe "rhedpaitic @gbnt Mefel3@o afynigedt that,

an expres uct of the ene
when Gl Ed BE B S BRRAF 4R b a BeP P e TARIE R RuRG desred
biologial anRiNAphaamngtbgical gifotty pept i de t r anslated from an nmRNA

nscr mthe n qQf, expressi may "
o024y RGRRUGHTS st ol s PP ik Reyme e RRRLE Br TG hmoun
of a thoipitio hgep( 1tk in aIfl(ﬁﬁQﬁBdt] is ﬁlfﬁ(ﬁé‘nt SiHes tdmihRtered t6 ol bubgaet suffering

ter roxi mat.el y 25 base

from c 5‘i‘sfep&g{6 %dlﬁéﬁ?-\e ’ﬁ% i %nd% F‘a%re?to la%“ﬁ%e’ E%ﬁ‘éeélz apg/pr delay
the onfea i thy symndaer) ditleetischda, dmirdles andﬂbc@mdmulbst rates are
[0022@ #E?%’p%gﬁ{eg seg ﬁe@r !ﬁﬁﬁg [e?r)g(:' ﬁﬂnaﬁt Ee%t}/ctleh ggferé %g%grﬁlglﬁ%%ﬁhg 2)1( diameter
of lessi tl‘]]atnell()f)@nambmeteﬁf(ﬁrﬁl: In goaal, the d@ndpartigeshoslil Ihe\rmlmglstmys small

0225 h
enougﬁﬁ '\r!ﬁo thetlru ?%In Ib\é ary{)tﬁ ce-li e[é/?l%%ij eeli;]aingpea?ttécfleé rhavetaslo%,?st straight

agent t hat,
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when adm nistered to a subject, organ, tissue, or cel

has a therapeutic effect and/or elicits a desired
whe@bogisenl and/ or pharmacol ogi cal effect. [00PCHPS2009/043837

Therapeutically effective anount: As used herein, the

ter "t her ape aII ective of a . .
aimentifiy{Fle (B ARENONG Aol 8] 1S ERRSTRHIN. o Tnpricter e diameter
of lO(MifﬁEdSlr laﬁ rAnilisit I&tﬁ@dtrttcﬂzs,a: & ll:lhm@:dlarﬁélérﬁ ef dbog 10mant@about 200 nm, about

bl t a di der, and/ di t
20 S SERLD MoE B B ceen Sy o R e OHET o

[00228]A= use)dm@teﬁn’ﬁ St)ncﬂfe tilt@nded S@asss cotlipsisingl @ tqre amiit 19/drophilic shell,

where B SR tipp R L BRBRL PGy it Firan iy Mgl

hydrolﬁhoalﬁ‘lﬁtt&ﬁct@fls lre&@tait igmndB 00 usalteret, ar ﬁnc(:]lIHT)ts a thillti-component,

eral ,.the nano ticles shoul d have sSi ons .
nanon@RelE st ot BRI sty PO aiRam gy Cotnedy Y ERe domain or shel.
The c@@lslasleasT pgpiialBl prgddnliganig oogdshitall ebeldayahd bl dpdiegiobic interactions,

. strai ght UWOTL\ 3327 d f.f.dj
and i e by < 0B RPDY A e e LE Rk R HERpepgis non-
core po@Ein@pPANE mkks have a di ameter of 100 nmor |ess.
| er nano t cle havi.ng di aneters
00229 it i ARE PR B fRpoisin Moo bu TRt potreR ey

monorb& ol MoBdmdrie S1Bit bea.r@g a goup MaBlo pfbﬁent B @ adi®eid chzﬂgeﬁl@;m orina

t
non- cha};ﬁeﬁ ﬁtagglpuéﬁbtg% pons (i%éJgS(@S% Fis ola]‘ﬁa&Fe o?b%crogn%mglc clharged e.g., upon
removb]l}tﬁ o plhétophilesagl, b promdretie), orteh@mlo tnen p}de'peﬂldénlitﬁrgﬂétbl&ﬁ certain

msanhy TGRS S ORONY B PHERY e RBAh PSRRI Skl pitbu

undergoaSipranaaion aﬁtdedStﬁds shﬁsttzelitlﬁ]lly r&autrz[ﬁaCzetVbzﬂﬂy acBitd':pH. The non-limiting

lti-co one rt C n east two .
exans o b SRR e O 3 S B g in Byl Bpfeol. Mntnine
and degi®arBienthedeosb@biic acldveplogpienic scidt pHoggt®hic paitld, isalihiy acids, phosphates,

dLlﬁredomnantly or substantially held together by
and sufloniiiobi ¢ interactions, and is present in the center
[0023@fAntdae specixa] 'l AmionASspersat] ab]esreﬁ ihergint ke gitampatdiduefor aolecule that is

icelle" is defi f th
s bR DTS L Sl LRk o

physidiaiopfebut endbgdes pro@gativaadd h@bﬁesmubstaqtlall)mmuomr a @takly acidic pH.

[00231;&\'}1 %‘ﬁt@e%%&g&l&%ﬁ@e&%g&é Pxpgeﬁolu Er)eﬁ;tb%? i ﬁ%le céeg ! se 21?126{1%&%6 3i;stab1hzmg
polymbﬂ’bah bigedap br @hiadcge alicsitaathenge $e. € appedineabilfty EaagYimgeellular membrane

structu(rce e%n Ia% SH%F%?% ﬁrie(r%&a%e) sp 8? %g))?r neagleli]{?gég Sﬁol%ﬁl&%&%ﬁ?ﬁ altsg"ociation
with off¢pehdent dfra poBicdit bartierSbraan@agituchhyel g tzrdo$), to pass through such

e S et BB el aeet b v eRarTBR G buRme: A

membginb 8¢sabiliziak Ipylyfmerl,ttah at (tﬁt is@aomeeadshayilypainttindraatidisdipgve polymer. A

L S e L LT T
a celluka ntchibr@e &, ad ebdemad for @ Sulisheti# diactiodn of © popmilation dicellular

b hoiphinic aci ds, phosphonic acids, sulfinic acids,
membrfiydphat es, and sul f onani des. [00230] Ani oni c speci es:
[00232]Atah@til'lyc memetohee@éétabiasmgr SIedeﬂﬂﬁmei dibrupitise progft‘rﬁ)&t;p),f p@leméxd ue

l ecu thaté Jpresent an ani.onj.c_ch an%

polymgrtt %agleéﬁ: Cﬁg%% EﬁSGSﬁee U lOltS éneans B%elﬂon_}lrm %E}Ii)prog a% 8 gC ina
cellulaf n2mb@analkinuture/cad pe Olbselp'h(ysy skaghat pHstyd thanokesge @brectly or

1nd1re%fé/g{<e egsaetog I?ug Iaga:érr} d(ﬁ%e?) ie]so’y Qbﬁﬁ &I‘Rl&)ﬂ lj:f:ﬁ‘lg%rynﬁeénq%t ! a{:? gd en(?osomal
nwnbﬁmaOFyﬂlﬂmmﬁxby&ﬂ&thmﬁmeh@%nmnxbh@nﬁhﬁmmmaganﬁﬁﬁbﬁamﬁyof
such agﬁ:n% ér?‘ %l)l’ll énlvéhtg engex(tey na rto s%gnrpngll;n nrgg% IA?ho : nlé)ﬁ llqultzlfgt ap roach involves
cel lul ar menbrane structure (e.qg., an endosomnal
menbrane) so as to permt an agent (e.g.,
WOt Etynucl eoti de), in associ-at-ion with or independent of
a polyneric carrier (or a constituent polyner
thereof), to pass through such



menbrane structure - for exanple to enter a cell or to

exit a cellular vesicle (e.g., an endosone). A
worestbnamel dest abi [ i zi ng pol yner can be (but i SP@DUS2009/043837

necessarily) a menbrane disruptive pol ymer. A nenbrane

di sr r can directly or indirectly elicjt
measafi et B S PRy (Tpiap 590 e & b by ey S g msSblane of
interest.&utluhsadys apbe ase a( sifile pIElSralchGt&vaﬁdaﬁgérof aHsuisd ant i al

00238350l PG RlhBramtee GBkr oRTen SRR O i ane

"hydraphstidi Ftdntignciie oty ).es uafl hpminyﬁernsmny suyob by a@ibstituent, residue or a
S Ca essed vari,ous nean e .
eroup i i P g PRAGHS & ol e S aam o R s e
molecSIE'E Hﬁir(opheblela}l’brbefvésbﬁ amhy@&dptpicap Sﬂﬁﬁdﬁ%‘lhmbﬂy assays t hat

sure,(directly,or indirectl ase of an ent
o0z {TgRZ R b hfidnest; Pos o afhcet Pink & PPRERPenraY of £5gipound
measuesddg Siefede ch ppsfanasyr of ife@ompxiaadlyeey naheioti Bdl i gndt Wier

v heo RERRS EavirvBront 00t g hip 007 Eh ol

hydroptehioitacd.be Aradultarby ne IIngPIVH]Iut: Itlitgowiﬂfrﬁ) atd’palrtﬁﬂ)ﬁ lcweFAcient (P), which

3327 bl ood
is defl%e);%t jod %agncgntbatlons aazglé]!&?ugg ala %tWéDO gi?(s:g }mjé%.lre of two

immis€iBlelsollvatts, B”gr‘dﬂaﬁiﬁleandfwateﬂ tBp@Biientabuelhodss dytsrniimyiohef done

N TN T A RN .

sklllec(m stedirtl Hj/(&b}ﬁﬂibalﬂ gealek v thepesent invdnlion include but are not limited to aliphatic,

dr i ty-enhancing noiety"), as used herein, is
hetero%ll“%ffﬁ F‘?’P ffglf?tt%%arﬂ &EWBstituent, residue or a group
[00235!%11@]‘1‘&&0\M‘Iﬂiij}hﬁm:\@d)@mhle yerat" hquhli&:d ot talighatio k@ap, es ussdibdicif,Sneans a

ycrogERaRHeHE v B b B SARGRA DA BRLRE I Sifegneinipe

fused, B dghgy and @E}B&eﬁ;}d ﬁdﬁl@cybbd’) fand imyﬂbmh@tute}}y faytiratedsorandyebimiafone or
more PRV o Y RBAS B R LB SRR Mipnatic sroups

contaift 012p oathoch hehwveen a non- pol ar sol vent and wat er

dr ophohi ci t ai ned. Kar s P.A, Protein i
0023y 2R st st S STORT ol R ey A BGHBlT gy ueh o
oxygeheulfieasiuogd, ﬂhyisphbﬁls Ibogh, argdnleeselenfuen drogi@on dthm of a

t|t|o coeffi ci ent. eflned a
o023 ARt b erfE ot b FA R hd o el S ok s g frofocyctic,
bicyclighaslescyofic Iﬁhgrﬁiystértlsr leaviie attoval df |ﬁim: &dmbteen ﬁﬁ)g Mefﬂlbas whei@in at least

oct anol and wat er.i ment. th
one ringip He sy AR SGROT ic R W%’ﬁ?% B?CE RE mgg efn ngta]ﬁ%{lﬁegd% seygn ring

membee®Nput er - assi sted cal cul ati on of | ogP val ues are known

ro023§ st PRGL B oG B ol nl bt G SR RSOl e

bmkhabmmmamMﬁmsheﬂﬂﬁﬁQWHDHBMMemmaryl and heteroaryl

oy OR3P B o G 3 P BB o S

membérR &nsheardayaii.ocar bon noi ety that may be straight-chain
' unbr anched or cyclic (includi -
002441 g o RRGEMT hria LB truBies i gl o5 Aty timiine
the inveeti@o A lpeblehiyons aiclicdicadn ot heralyy iaampaited Qnefecshcaor e information
© lnaﬂ%tslgft%psaEU{gglon but which is not aronmatic.
W &RLISHINER i S&°%peci fi ed, aliphatic groups contain
1-20 carbon atons. [00236] Heteroatom the term
EXA" oatont means an atom ot her than hydrogen or
, such as oxygen, sulfur, nitrogen, phosphorus,

[0024100120ghdl GEBsGripti®eLEML PG inSdrtibe, Qridd Rdwil &@&{?yﬂﬂs afy Yl
or. aryl grou as used herein, the term"ary

abbrewa.cpiow ar@ P%ﬂ ’Hy gels%q;bé F@n?laerﬁﬁ%@yg}ep& resrélp%s}ﬂepyeél froghla)lymerlzatlon of
tricyclic ring systens having a total of five to
fourteen ring nenbers, wherein at |east
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one ring in the systemis aromatic and wherein each

ring in the systemcontains three to seven ring
woreoban@21 [ 00238] Het eroal kyl : the term "het er pel/ky1009/043837

means an al kyl group wherein at |east one of the

such . gsae) SiEou AR B T S AR B M, e RIS AT quivatem
shorthaddyotafba)uEprida ek glg)tgligdtha{cf;ﬂm«]tc ootflilitﬁohvomﬁﬁrld ﬂ:ii;hlid d’a:gvenﬁl‘febeﬁr(ﬁn i's
oS B BRI i sumttioaRi Ak O SRR Pl faminocny

methabrb/l?detoir ﬁ@nd&ﬂﬁldréﬁk&lﬁ tderdwed thbdfropi GaIC adfero Rsgale@hd @d galactose

erein are her cor p orated.by reference for
resdof AT PENT b Pl SRPCHE BT sl B P B BB O derarive
thereoE@éé\ﬂ@hEﬁd bEIG@RAAPMARE@EGHS® lihytﬂlbﬁyp(ﬂ@:@ftmétpidrﬂﬁte off mbiivgneric residue

PN P e N T
"MAAISHSBEpreschte BII-lﬂ/tlﬁ'iyld@EdlMﬁﬁﬁefeEtemf padhao®Ti¢ Zed drafondferic residue

deriveéj\ltql\]gé%r\ rsng tzghéfg Po tgl H:g ! g’h as Wale?t ospor%{{?g(y gog%t'{olg}i, rrenprtgsaetnlgg "

2-propgjtiyli@h@dbr rﬁ(ﬁi@ﬁkhﬁf@@idﬁ&ieﬁbd:dlhéreﬂf@mr EBEN/S réfuits b the pegylated

T I L TR A

each caset zﬁiyls@dh)deﬁlglﬁheﬁ BicaeNhdmdhomrdr lyitladihgaedahy lor ionic analogs thereof),

met hacryl ate or ric residue deriv therefr -
or a SRR ple it o R RS BT 4 S B BT R et
analogg tHekcoNadndythd spedificlinaigatby/kbrro isydvidpiitdly @ chitex @ apdr@hio€skill in the art.
to a pegyl ated derivative thereof

Exmnl%éqﬁg?%&o%égaﬁgy > HPMA represents 2-hydroxypropyl
[mn4nmthaC[y%ﬁtbp@ymﬂﬁmmhﬁﬁbmnwﬁsfmaﬁﬂb®ﬁg@©dxﬂmﬁﬁﬁhm&mnqmmd

" " represe ylacrylic acid or nononeric
g@fﬂﬁﬁ%ﬁdﬁﬁvgg 'E%%QﬁTonl "MAA(NHS)" represents
thwdmeyM}$uheﬁnthdﬁmﬁﬂm&ﬂ afmposddfvd exsiibésof @ohenas Al and A2
nonomer e deri,yed the efro

et tor 12580 G SEmI RSP Rh 6 Rl P es iSonomers b1
repres®niBs 2- propylacryllc acid or nononeric residue
derived ther PEGVA' refe to the | at ed

ot hacry e RO OB rib ey 7 b BB o or

nononemniicmolesiaweigder i ved therefrom I n each case, any
eS|9Eat|on i ndi cates the nononer (including al

h
[m”4@§$?@5m89 St CPANAFSys thereof), or a nonomeric

r esMdE1 AeBi-medDf r om pol yneri zati on of the nononer
(i (é% [ | salts or ionic anal ogs thereof), and
Q%g g&?@%gﬁ" Rdi cated formis evident by context to a
pel?HEMAQﬂ)MA(EMLA i/ Phed] art Exanpl e 1: Preparation of
ne ock pol ymers and copol yners of
fﬁ@ﬂﬁ%ﬁréﬁ%%gﬂéﬁﬁ@%ék dr mul a ar e prepared: [Al
X {DMARYW] A/-MBIXHS BBy~P---BBz] 1_5n Where [ Al-A2] is the
[ bl cop r, conposed of residues of
#§%%ﬁﬂ§%d&%§BFBl-BZ-BB] is the second bl ock
coytelymer, conposed of residues of nononers Bl, B2, B3
mer conposition in nole % nononer

reS|du§lﬁgﬁg‘W%ﬁlg%1ar wei ght [00243] Exenpl ary
di - bl o®ks oo hyrpir &id

D is DMAEMA is dimethylaminoethyl methacrylate

PEGMA is polyethyleneglycol methacrylate where, for example, w = 4-5 or 7-8
cthylene oxide units)

MAA(NHS) is methylacrylic acid-N-hydroxy succinimide

HPMA is N-(2-hydroxypropyl) methacrylamide
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[ DMAEMA] -[B-/-P-/-D] [ PEGVAW -[B-/-P-/-D
[ PEGVAW DVAEMA] - [ B7- P-/ - D]

WO PGV IVAA(NHS) ] - [ B-/ - P-/ - D] PCT/US2009/043837
[ DMAEMA- / - MAA(NHS) ] -[B-/-P-/-D] [ HPMA-/ - PDSM

-[B-/- -/M}%V\h X IS putyl nethacrylate Pis
propy!| BQ@ P%“CE'L&E“I%‘? get # i s di net hyl ami noet hyl
[002441ahéva polynaits ee s v csurgol et thy tempegitiye o thaishacikyoll @l @olymer
for

| = .4-5 7-8 hyl [ .
or cont TG RRACKEIS 08 HERR AR et PPy = ok
neutrab@ QG IPRIGIV Abe catiBMA (IDISIANM A); ityehi OREOMYPINHYS, Wﬁérhﬂﬁﬂ\y{mﬁlﬁolyzed

o e TN ITRR TP SDS VPRI S: Bk BRAL O s oo crine

(for e)&fnpléclbdlly’[e-?pnema@/bylohﬁ 200hqRsdtihefiurtdthyll onsf)]ha’[eSI 16 h@dikon)the

PO GARRY B B P ol Eae BB PhEPe TSP ETrR e frabiock
can beltba@el with ankidlatcakiRNA ©@.fornPESSMAer-siRNA odhiju@alc DVAENVA) |,

ol PSRRI S 028 1

[00243]y\dRA|F§TIEzdntrﬁhsfeh@geaCI d), or zwiterrionic (for exanple,

oY St AR LG 52 R DY TS Bt

sulfani@énydtic aelﬁl’QEGT)ﬁ Stll&e@ﬁdir tlﬁ)fblldﬂulﬁgJRAF”ﬂ olfmierzhii@nabdstaylapted from a

proceERATDR st B e PO D R Qg & P £ e

was addydblee $0 mirnfes o) Oaired opBptngive of sdﬂiuﬂgquﬁEeT%O% in 011) (3.15 g 79 mmol)

N S T
additin(oT ];éaarborﬂdlﬂnﬁtﬁg6 I@-g( ’irli’%ibs qulﬂEl Ydd::ilhlil _S?ﬂ]@/bt?ﬂydc%irbgnate (7.85 ¢,

o B S T b b T g i
(6.3 gAr@s emég)r exBfteyl Maa thegblugibn wasﬁﬂtgﬂﬁias;lgd)\@ﬁ) aqhBguk 9(|)dium thsi’osulfate,
and e b 4 T el B5 Suliphly GGG be B soaca
by rot;glgb gvaﬁnahgeﬁtj LAe ?Ihztg(-)ﬁ @%1B{btlmlslu)fa1(y$thﬂ35argqnglg Qisoiidb §1.37, tOr(])gSn mol) and
e B Gt P Tt ARG B0 o) SPb LR hegRTat oo
for 18 af FGl&n‘Vﬁﬁ)g‘lrodalr)Smaf)d)r?kgagﬁﬁ {Hea solyent Shawrode)4- Cﬁhude sodi um

cenyisF T bty D it B SGiSie afid B Bloe i 0¥ B Eppgpratozsaphy
using {il&GeNds)he stidndrg pleiseghdiotso ethgtico@te(hbxade @s thOelddh. nol ) .

t th it d
oozl B & ST S St Rt it it R RO i oMARMA
macroSUWAj.at e. The crude bis (ethyl sul fanylthiocarbonyl)

roo2efifi ki P Rl e Rt BN PSR con B BKETS SGl e Bitgs Qitoen

atmosglibre3ér T8 holrs@Sing ROIandd' Azoﬁlsﬂamélbd))@(m dyengpendraivilg (V-70)
(Wak%lgr%#glgfdéélgeargdif;agchl)tgﬂzor ﬂ% 1211t1alnmoent0m¥r| to%cﬁ\t raattloe ([&?Q]O/[HV}]() was such
that the theoretical M, at 100% conversion was 10,000 (g/mol). The initial CTA to initiator ratio
([CTA]/[1],) was 10 to 1. The resultant polyDMAEMA macro chain transfer agent was isolated by
precipitation into 50:50 v:v diethyl ether/pentane. The resultant polymer was redissolved in acetone
and subsequently precipitated into pentane (x3) and dried overnight in vacuo.

[00249] C. Block copolymerization of DMAEMA, PAA, and BMA from a poly(DMAMEA)
macroCTA.

[00250] The desired stoichiometric quantities of DMAEMA, PAA, and BMA were added to
poly(DMAEMA) macroCTA dissolved in N,N-dimethylformamide (25 wt % monomer and
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for 18 h. Following rotary evaporation of the solvent,

t he crude 4-Cyano-4 (ethyl sul fanylthiocarbonyl)
wa@adobamabvpent anoi ¢ acid (ECT) was isol at ed byPCDIUSINY/043837

chromat ography using silica gel as the stationary

macrof Q83 e Py KRR 2y Ry T Al R Ry ond 101

respecﬁgg% ZFSC]G:lb_ﬁFhfg thier aﬂ?l_ﬁif)ﬁ Ff ‘a’gftlhéz so(hp@hyMEMgEmM ﬁlgrﬂ_gk)l for 30 min and

alow AL oD B S05 GHbE ok WP SHEH - SR aton

into 56:80 v: 1 Sich@LtSerppsiting. EQT pratipitated polymers were then redissolved in acetone and
4- et val eronitrile

bi |
subseci Ay SRR B ORI i B S Cal Ty 41 RpR Aoty
chromutdgriapte] (GFON @aEused © cﬁEﬁmhatnbmc&l{m%PgﬁksMnd @ol\gxmspessumh (RIbIAM,, /M)
the th t g
of botlt 61% W¢%$hgﬁﬁ% maﬂogq’ 8‘6%3 ? E(%lpt% yiieg ?an},/\pge[s IHbBM% with respect to
polym(:tﬂlﬁ-lfﬂﬂtl@ﬁfyﬂdt@s)taﬂdaﬁs ST Tosdh TQ_KI-(E}H[HSFG)GO&&IH Rpo0Yy EMENA Tosoh
r aln t er agent was | I a
Bioscifte e i Ao CoRag 1o R o My B and
refracibineter BBRASD @Witscde, YioRonWaX). IPMCS@QE\IH(IF tohtAcied 0.06vt &NOiBr was
b tl tated t t
wsed SRR, FBRECLE ) G PR et gwer gt PBfplock
ratios Off soﬁih/lé\ElMé\RAPMyntHdsdecBﬁM\yrﬁéer a pol y( DVAMEA) macr oCTA.
Exambﬁ/ﬁ 5 AL CD 3 i MA, PAA, and

BMA ffamraaﬁ&msoineslcm N N- d| t h If or mami ( 25 W %

UWOTL\ 33272
o025 J3P0RREy Flrgr e GRRgREP D8P dAd ﬁ[IW} ap%%&%{ﬁ At
poly(P[EdGNiIN) M@%V&;lasbi\ﬁﬂ th NLO- dl?lgtﬁglnemhmae Egrﬁ \gﬂ-_% |ni0£ﬁﬁmd€rgmtﬂ hcroCTA
ooy bisal ppp bt ads T BT GliohEE 50 481 s seectve.
Followliflg the adaiteanr(ﬁmﬂlklﬂ ﬂﬁ:tsohihbﬂg@tsﬁée plmglﬂhythiﬁiti]tﬁogmfoﬁ é(lr) /ﬁﬂi zﬁfizgowed to
rsct o BB LG Pt s Pl S e o
50:50 aseliciye gtﬁdgd)eﬁtuﬁlzg \e/lmt: ﬁii‘ﬁ:tllp%latfﬂ‘ mngaa% aitre theh méldrzscmee{dlh? A tone and
suvseQui R Y by Uanerd el R el e o BBt
chrom%ig@jiﬁyS(G&@bﬂwﬁmnlasz(?lostfﬁhé meECL(IEE(l:DLe,lgggAMnﬂ/bblymﬁpemteh (RIbieM,,/M,)
of b B KSR c 0. Bl )R S At s MM E PR sk
GPCifaSEE20is:0h refiSkiofdkder REIBOQVRaHRHAMDS, TH). UTPALS - ¢rddedmViF containing

1.0 wih PR RS B an PR e, B et by e GG ek PR gsGRom e

polymél\étmaoﬁe@kd cahaulesd macorﬂ'ﬁé)smoﬂrlﬁli_tﬁ‘e@lf‘aldd( DMF containing 1.0
) Figyre I A
P 0

] e
] S & 10T € -and
[00251] IPolgvklelr @huheﬁs wis cavie oﬂfusitng e pRéEiﬁreSsyIﬁﬂh%thteﬁs@lbb(yllﬁEiXSmples 1.1

and 1 gx% hfgpggﬁgrgl %& t%&gt%g%;g lv&%%:/gan?eg é}/nu%{ng g }ferent feed

ratios pfahw@ﬂiﬁ@ﬁl)mmiamm@ @I Aeat{ 00 2(5ﬂ1(}lyﬁl§1e dekeﬁbeﬁeﬁiFlgure 1B.
ExamSh P ani:l BMA wer e
xamg &g O

[OOZSNPNydlbmhﬁlydlsf @;isrmffmded @Q&ieswtbe%mmms lamdd mmsﬁ@%nbmer feed

ratios %lia\é]\en % e]‘s1r ({Agwlrpl s1§<§)|0 f&rk?r I“é)?ofkg(?_pso )&g’\% é%f?rg 1|n§;ances [PEGMA,-

MAAFGIY) pil-Pg] @hl@m&d@l ptepzﬁéld oficrAhBRb pdsigmsm’amﬂ dfamsomersén the 1% block is
Itr O

7030 Bt e MU B Rt o G Puftin BERP s g P e o pi

betwettier.€and3 fat &d hipyat m’oﬁctbmpetratme@n 37°ﬁlt® generate the hydrolyzed (acidic) form.
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50:50 v:v diethyl ether/pentane. The precipitated

pol yners were then redi ssolved in acetone and
wanipsaegquent |y precipitated into pentane (x3) apdr/usioee043837

overni ght in vacuo. Cel perneatlon chr omat ogr aphy

é IQ Was used Lo de
Exam 18| d v A\ . 3 =
[00254]@61!3@1@4_ s&nﬂiﬁﬁk \d;hskﬂeﬁ"ﬁﬂﬁled apdﬁsyﬁmﬁ 1rS]ﬁﬁiﬁipE§ 1ilran®ME, usmgm@namer feed

x VE2001 a ract onet er VE3580
rios RGP il B @?Pgiyénebn%c%m By MOTMA-
MAAWHSY)-[B-BD] \pﬁl&mﬁﬁ@ ﬁreﬁﬁed WRerérb ich-polphaseatio M nomers in the 1% block is

70:30 SRS PERE B e e e TR s SRR bR P i BBete) at pi

betwedd] D€ knd Ex@APUrslat SoonRe@paiiaitel 0p B7°and geldarabd E}fdtdlﬁzted Qi&ldlc) form.

of PEGVA- EMA co- pol.yme 2 yer nt hesi
Examle 2" BEEDRTAOAN I ST AVRD SRR QP R oot EE cougates for
siRNAl@sgrdetiagyi n Exanples 1.1 and 1.2. The ratio of the

PEGM and DI . .|rst blockvvas Fdg s by using

di'’f f er &¥ 2t IR PR CrdhoRer s to
[002553 m&tﬂaoltﬁ ¥ (&0 m@pyrmﬂ)sw@keﬁmmhﬁd 40 il bf gethaénol Bhd 1Bxang /&OH.

The sl k‘é‘é% ey St b3 aal AP fdd 20 e

methal@$v@eD o idd rastidess kibeidintdda NeXash esk 1. Aftaredap])raﬁon of

solvengso%geg %’11 V\anffwt% dg_\gi%;el o%%%(gmg%ftﬁla qtl?)frlrtgtltller ?]ﬁesc rc%gompound was

dissolvedSit ANBES, me[tlBE@MﬁH\M@é( dbHS)asIBreBrpiDlte P@ligerveith S0smifif efeenybdher to
ere the r ratio rs in the 1st

st iR P 465 S S Rear g R G rers can be

[00256]retihiad ddhidethyagireqos b d7anmilp hlﬁBtﬁb’tﬁj{l@mﬁlE (2@l Baaain@pl) were

ol R MRS B oygEe o yameP iy Bt Ryl G at. 33,08 mmol) vas

added @]ﬂ@/i}d\iiﬁ) Jyrings 400 (UNEH teh3BR tidapredas stirrelifxeniphteR 1. Ater reaction, the

R SR SR L 2L AR o

combifs] cd@ﬁ:rlaﬁedzas forthet avtedt &y 10 % 1aaid( 140 2, 1 visieNghdmiron@er (100 ml,

2 i 8 Dy R RS SRIRBEL M BBl gy

I/IOtCB\HS))al-}/E:lB}VPsyB]p Bﬁh}mer(EABiep&aplanadld\AbeP/ze t he co-pol yner
rat of QEr s |nthlst bl ock is 70:30. NHS
: SHEPLEERA € i ncubated i n aqueous buffer
[00257] [Th@Bpﬁﬂﬁ)&lyﬁlﬁrlbhﬁﬁdﬁfbﬂ)@h}@l}m@propﬁb hethweedmmide dHRVIA) dhdPpyridyl

h t 370
asalip ey BF Ja Bt b AT AT i P ged By ATERUH G pereen
monorﬁet’tdol@blﬂ]‘ AGBET undat d Iﬁmogeﬁ aIIﬂBM%e%DS( FINAY-s L(Bﬁrg@(ﬁ Y AR s- 1s0butyryln1trlle
t far..si R d S
(AIB!@)?? ha l%e e lé;ﬂlloulf‘uflatgr :@R @%yfttgﬁog Cmt&‘@PN %Bgtﬁﬁ)ang the monomer to
CTA h@OR 55 ko ﬂdada[‘ indladuddr w2{ghtdf 26H0Q g/midP wb@d Bé‘rmih)evwaﬁ at 100% conversion.
' {n 40 f. I 1.8 id of A .. Th
The p@%ﬁﬂ%ﬁB%QaCéﬁgyé Vgag 1S§Faie§ﬁ)gt??p8%ch?rempltatlon Pnto @gtgy_ll ether gom
metha@elam noet hanethiol .HO (1.28 g, 11.30 mol) in 20 nl
h I 30 Th t d
002§ by BT A5 o Mepd RO ERER ATl T SO ™ Che
copolymn@sizaisa lof dmieth\yaﬁnnm&hledethamr}(t&e thEm)mropyﬂacdflhehh& [PAA), and
f
ruos iR VS g GPRRORT e Ve EFR PR ututadl bt
= 250)5:@6 :[ﬂded)lfo tiaH HPMW—P]E IntabroCﬂiAgﬁsolt/eth GHS-Idfrmﬂh}d:fOfﬂdeRjQi wt %
Ll d. 95 ¢
monora r aHd glg%rﬂC?(g rtﬁ Vetl[g #he ra(y %38 ubt.?t r{rﬁﬂt{%{ 133K cgle tlé gﬁﬁ“ﬁgﬁ]lnﬁtéator
ratio of 40 @3. rifhe p&@m&?zamj‘mﬂs )ﬂldwﬁzrdeo ﬂﬂo&&:d luxded a hiﬂro%t@’z?@hér& fam @ dhours at
0 di t h h
68 °C. 3%{“ I ﬁ.mﬁe)res agt ggagoecgmal‘y ac;}/s\olllca)lg?dé)g Preglé{thOfl (—‘lngs 1n.ﬁ~I

reaction mxture was stirred for 2 h at RT. After
reaction, the
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reacti on was quenched by sat. NaHCO3 (350 nml) and

extracted by ethyl acetate (350 m). The conbi ned
woe@ani@2i ayer was further washed by 10 % HC ¥A0D0S2009/043837

1time) and pure vvater (100 m, 2 tlmas) and dried by

50:50 d et by S BAR A 0L Bt P o R i rn
washefRfl t1me@v1@18iu(tl@%élﬂ1ﬁ)@m§ dﬁéd]@vern}@heind/acu&5 % B. HPNVA- PDSVA
h [ ]. The RAFT pol yneri zati on
> 1 opy et haerytam de (HPMA) and
[0025$]S[hioﬂ1yﬁd SCRNSM lwfas dﬁam‘ﬂdtcbﬂlﬁfei}biaﬁ& eAélteyip BGﬂHd:ryCGI asa dipPleBBNA with a

aisoife Reshgr gg%ggwaa@og e ey b A e BN g0 e the

lyophlflin cSmb@.hhﬂ$n waREMgd Zeded @Z OhMb wuﬁ@l&lﬂlsﬂﬁde lﬂd:dhbllnlg egca Al EN)
he free radical initiataor ratio of CTA |
lmm‘)'fﬂézeﬂl“gﬁmi a0 agoyeech TR et %&Q&Pl\/{)a" . Feéftf"gfof ¢+ Ry with
the pyS@y1 iRaltide fueliRakiea hoMREGR ph@bhASIRE (pB TYRbniWaAL @ nid@
achi eved if at 100% conversion. The poly(HPMA- PDS)
cthylepedigninegeiraaciticaqid@ilild by repeated precipitation into
[0026@] irad ﬁy&tloﬁbh@ié pyhid BRI M mer WO 2RIN A hol dRGE92 gﬁmme%mone

ri ed under vacuum for 24 hours and then used fo

which BP%WPWBIPWHI%HY AU i R TR HER R g iciency. To further

validaf¥RisNBRIE ¥ Rhrkye ((RMVRA tes Eﬁé ﬁﬁl}dn&ﬁ IS]DBLR?\@@IQS% [dAe, ceBNE parallel,
but ém&rret hacryl at e q{w nol ar ant ities

ahquom onJFgQRon lgﬁ(alome rfq{ﬂddyl @Waélzed ]éls préﬁr do %la%»géGﬁdo verify
releasd &I&héﬂ%‘fﬁ%hé’fﬁﬂyrﬁ@-ﬁﬁa Eﬂdﬁ@ﬁé éh@ﬂoﬂnﬁbnt Conjugation reactions are conducted
N, N- di met hyl f or mami_de o nrononer and macr oCTA to

a PP IROIY i MECTHERaN . 1+ 4B TATIBKI st o Eroigements a

343 nrﬁ:fcﬁ\ 2t[9/r1lﬂﬁkthioﬁ§ Rleafcakd @e®fo ndsitro co'h]ug-zfm dpadiyHRE i zat | on
proceed under a nltrogé at nosp I?)g or
ExamBleﬁo §¥‘§h%§ts 0@8"'@5‘{‘3‘”’5 ifh.cell{prgeting ggents s Cligk veagtion; P%iﬂ‘k cterminated

polynﬁpbvnﬂq,i-opasgylmﬁtat ed by precipitation 4 times into

Lf\/\()‘l’ 272 h r50: 50 dieth et her/ ent ane,

002614 ebBr GG Cri<Deharor PBQ{IW@@%I%F PO chegaistry is used

to preﬂhfdlﬂbﬁktcop&yﬂl&@ﬂcé&ﬁ§$@ﬁlgﬂiedl e bwotgﬁaldigaﬁdaxfor elaiiple, file) with
dried overnight in vacuo. C. siRNA conjugation to

poten bR IBRGALLBE HoPSHiks 15F1 45U} T B S API RIGACRIAEO! nterest fo

examﬁﬂ?f@ét@egloﬁpmryﬁk@alreysyﬁl?ﬁ@de& BY reva@lbledﬁﬂlnolc@)gr@&ltaﬁon chain
ex RNA wth a disulfide nodified 5 sense strand.
transfefﬁ]gA

¥ Peslsptigiop gt dhseried Bdryeiglst s siiepdhap prspiiotaip ransier agent
(CTAﬂb 6§:@| THeRGidb ReminyO@tihd polﬁﬂtr GARRQELRE:diwithwad £kynd Qélivative of the
our with the disulfide reducin %&&%ent

4t ge“‘i‘%ﬁﬁn (g‘?f%‘i“?ﬁl““z st e ﬁfoﬁu‘é?ﬁh%\wr‘&% gonjaping gdarg gt
[002638%&«%&% MR AMSagtien reacted for 24 hours with the
e-functional i zed

[0026;ﬁﬁ‘P? EfXF”{ [Sﬁmfsranégﬁ?%fﬂrﬁq % dﬁ,ﬂﬁcylsulPanyl¥hlocl;1rblorl?ylgltl]fgr?};? 2ar;[16€thyl—
proploﬁfcrﬂlylldeatb@mbﬁﬂbﬁ%ﬁt@ﬁ(Cd@-@QWl\G) BerpacERBIlowd: 00260] The

[0026{]% elsgsgé gt@?)grog%o 3%?{%%;%'8 %&)Iagtg%g @[ﬁygedﬁm\éfeg 8 eauqs) alr:\l)cl}l'saz)dlum

azide @FOG! 1I2RRAIONE baii©akd HadimIas DIMIT 268 ndl)ar BXL€rfbZ h. The reaction
ation efficiency i de

i dat e di sul
mxmr@)&%ﬁ%@éo ro?lﬁée%mtﬁaé’f)%gﬁ’lt%ete;ﬁ ﬁ%W%§¢% DeRERclqE VA
saturafed h@ieﬂlﬁ €l solhtidbnRswoahl. eirhe (&Edn‘iﬂl@j’z@ isabpdrhi@l, aen digatk M4, and

ctions are treated wiith i mmohilized TCEP prior to
fﬂtere‘é%% piRegEag! l%an‘fIVaﬁf’g feoiain e P’Eoﬁ'é“ &iﬂi&%%ﬂ? pol ymer

[00265]8y@hdsB i 2ido@:c@IBM fah AR Bibon G Mgty Fro@tthit Qs clasRle (DMP-

T e T TR GV e

(1.0 g, 34Bmma, fi @reqlavply tishilviatihmeRgcicahrage (13md.) s 860 D round-bottom

ation efficie S.
flask, and tl? e 80 ut10n psj cogl (5 to approx1matei (p (%. %xalyl chloride (0.417 g, 3.3 mmol, 1.2 equiv)
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Exanpl e 3: Synthesis of polynmers with cell targeting
agents: dick reaction of azido-term nated pol yner
wowvaob/1prepar gyl fol ate. [00261] A conbi nati on OPCT/US2009/043837
controlled radi cal polynerization and a2|de al kyne
mstr used to prepare b
is add?d ioé’fliY BAE B RITag 2‘80%‘% a ‘?‘g‘f’ S eqys "1‘1 &“8?1 @ggi‘c%?om temperature
and stlet)é&ff@ la @Qtalfo(ﬁB at "Ee ridutting patigontis @dncdndtited giidey Rdi@td gebduRgo yield the
pec fi es cells containing the specific
amdc@%% J?O %%%é@Fé(for exanpl e, folate). Bl ock
[0026@Spmhe;grmf 98- dadifeylSlylfhhj?l&ﬁcchﬁ)dn)bsyﬂfhm-eﬁﬁdt]h}lllﬁoplomc acid 3-azidopropyl

eser. SPmaProul BB Re Glbe Laa ERSRBr P g shiopes mi na

50 mLaburizbottomdlasd, Bnd thansitien 1sag>elat1 td a@fﬁr@!)unhaﬂielylﬁ &d.A soheioasf do

trlethqunR%@ u]g )\}Igllé]lg@glo%%/ crlgf arPJg) rgygg/ts\e/w(){geé Ilb %MOBIUOH of

DMP-ED{1a) & P.6tnim¢dy ddhkeieyldnb ehlpadey i) (iw’dﬁétl dibpvgset, Bl the solution is

targeting agent. [00262] .Synthesis of . the RAFT
allowerié(b%é@} rogrﬂ ée%ﬁ&fgﬁur% ngl%%st%r}%yrfgrr gl? SI'Q& é(ﬂ\ltlo(n(l:sr%ncentrateg uncfer reduced
pressuzs, dinderyikisathyfl atyd {1 00 OC g alDwyshsdvitlagayiratet agpeduy kq@iap biombonate

soluti(%lé?(? %:g%?\)}v_a?eé @8%),0%2;\1‘??@% e?ig\la ! utﬁ%%{,)o E)Lg %SFleeqr elqle organic

layer iSscphla@d Qiried pyed paysol ((.6 gf) anyd fll&:ﬁed‘rﬂi’m supérnzﬁarﬁ @ltiodden@aield under
odi um a2| ) are reacted
recue s P54 Bioddy ot B0 280 sl cace s on

[0026 TISYithidsB olfﬁropﬁgjfle"daﬁao roomtenperature, poured into

o026l Qs b0 ki R Th DRI S) b P i{ﬁ%\%ﬁgm bath
N—HycB@@'al'cainBﬁide @60 e, @UES nli@)%@d ,E]?’(gég({ i t0er026 moljhaee added, and the

resultiag \%g%lgyea E}S?EV 1%1 atcl: %g ]for I’Wlﬂ DNC %?hlpe I}rpc?pltp {e glutlo
propar@yldmﬁhe cydsud, fZRB yilniich) i6 M Gr0ythE Lik hddayt | an theeéshling mifpure N allowed

o War? 4 6%8%&1“8???%?@? ftHTegr‘é%fr% Sy PGP ARy FeeRT 15 B0V mb)
and stired &¢ B0 nfiRPornNopreapitard 589 orgdgeGeliow Rredipita®is filtdred, washed with

[ di | ' t hyl | ori (215 mL) i
TN AT N N
[00269]Clialpferaioh bhizgdoyte@hifd fOkaleyd widhproparglé fc(lﬁe 417 g, 3.3

[, .1.2 [ UAOTL)\ 3 72
0027 R P e S bR & ara Lo B L pi e exampie
procedakd. awelltiboMNEBE DS 0QNH, &DE], at (OlO@O(BﬂﬁdloB tin DMEA7 D), aad

pencart e Pl L. (Gl M P SRRFBD 888 wi

nitroggar fodleCiin(ahd Gagfer@® Ymypirtigd)o a flﬁl&aﬁiﬁﬂ)edSyiﬂi ahﬁ@néhcﬂsftlr bar contalmng

e BSR4 i R BCag .
The re2cta niixrode,is s'hn@d &6l °¢)foil 2 Hiin ﬂ&@lbsegckb(bfl’a)xj?@hlf’ﬂl}/ﬂeemtlon mlxture is
exposila g e e bR ou PR rtrul Ty

under Szﬁslumthj af tlefpréduttat priydipimtaaiantO BexhdedriChe nemltt@tfhlyﬂeeﬂmnated block

coro G5 B8 62 Bl S8 LSRRG e s

propargiil folate dBHE B rerh)ved sind dde chegholypiar 8 @jss@vd i Bgorg.ald Ubi) mtelr Snd

dialyz%i. 1‘100 %g%g?ﬁhg% rlglPer \9 mﬁ%@%ﬁﬁr al urhgﬁl}é\hfl; f 10§{)J Prél r"fhe%o ymer 1s
isolatedibg $y@iphiéizatidh| ut ed with et hyl ether (100 nL), and

T I I e LTI S

[0027 Hahid ek npl€ ﬁﬁwﬂés)ewdsmaﬁﬁglNMRypechMOm thatpotynhed PRRO7A28v6 forms a
rmcelle‘fi ar at %del grueglgssol\{“r MpSO4 (1.0 g), and filtered. The
g HSTEAR A9SORSRMER r at ed under reduced pressure to
y| eld the product (1.05 g, 90% yield) as a residual
oil. [00267] Synthesis of propargyl folate.
-74-
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[00268] Folic acid (1.0 g, 0.0022 nol) is dissolved in
DMF (10 nL) and cooled in a water/ ice bath.

wORMgds@zysucci ni m de (260 nmg, 0.0025 nol) andPE&DUSI04%R43837
ng, O. 0025 nmol ) are added, and the resulting mxture

bat h f .mn t
00275 M e Vo Bl S Bk G B e s G ) ana
deuterﬁte&@atﬁﬂmﬂz())) atnSOMA debefurmock (Ghalddad) waneked, hﬁd clestidat $hifgs were
t. | d t : 1
dererngaod g 3 O wie B LD By R PR BB PeB R0
acid, suditi@fsalf G&O)zm).)Poﬁfmdar sdriceru@dor wis G3@g/mln to form a
i tat [ 1
0027 R Rt Girar ey TR et S Bird paf PGy cpmenanpre. in
aqueoiistuffer ﬂimhdbd}é!vﬁ]bﬁbe Ihdthe glbﬁfck POIPBhES of (h9 3?&;6}& @véhxion form micelles in
act on %?o termna

ick r ol yners
saueot OSSR PSS 0B T P Pabe e RSP @il core
that rep€ibty e fmditiSn bEAE prednoihing ﬂﬁmafegyémefnﬁd aatl Prebyhid de@terium exchange
foll ow n anpl e cedur on .of. . :

betwe%be&g%ﬂ&?&?%@?&? elﬁgljlél 'ﬂﬂf 1(366 gtﬁ%){)wgljlflfaﬁceﬂgﬁpres?lon or
disappadrhnce antie e NMVERER T ditletdoybspoeting aotbme WeRMAERA\ inherent property of

Al drich
sotuicy §1 Seeep e e B SROPEY Pt TP gt s
effectivél@khi@dad. Fmectild irb f@mbodi@gnglidots mitdid, akigappeamh@iof tha gigaal Bdue to

7.2 .. 0. 050 mol | folate (42
e s TR PSS B bR Fipher o The 696t i on
[00274TiCluter Bshb®s it i 1 NadR atpeﬂﬁerﬁ)ﬁbffmryn%QPth7l9\t6hﬁ chn@enleﬁolvent)
en. The cti 1 Xxture

and DEUAER SR 0 B GS Ch i Rt
(Figural 2Aysingws thi\irgnas attéibadad all p@iﬁrﬁervlﬁtﬁwumdlamﬂlgttlhlethp polgiuhert chains

Ny recipitated resul t
remalrll (?igfe};ﬁe(gg{) Ig ag%f:%&eﬁl?@ S gl?f@rpreiﬁgrlv%&gl_r Jiofipp. é%ﬁilbprotons can exchange
with tHeBxlvElyt - Thd k’ﬁdmatbﬁhzdlsﬁsle mi@tled withldHieldeddorks irt @btefdrmiead from

PRxOTRER N SRR ST TREC Y e VBT pdsTe SETRYByo R The

signal @R preghinahgythe profons oﬁhhhydmphgolablﬂﬂdml\m&)m tUMAEMIAl) Gﬁhﬁpaf[r from
ner 1s.1SoO

e o il Sheen R b Bk VRS R R PR AR 20w i

aqueompmtlymorm&v Gnfeapsaukinbvsigas aBbue) o (Ergoragee2) the

proton% Bg %i; ﬂvlcl) SIE% g?(%(uﬁg% g oﬁ%}\ﬂg VI d 21% e&o#gla glgmhl%t suppression,

implyifi @t bty thi: Kiest pdly DOIAEMAibivcR doretiusgngstié sHeil (imcxposed to water,

. iR R Rt SRy R AGABY A hetE oy AN BB EH]<S AT fpreeratca

percenf4gDGI BAA ADMAGBIA eff tat Rdiraphdiae bl@M(@)O(BEqu{E&Bd ﬂord ehetsehhlUmMCDCl,

(5000 @S R Il P O 6t PAREHOICE Y Ses T T conclusion

[0027%] ffdkea-tcégetheﬂﬁteh}%lum Y H)NMR pk@fiients hdRaB (3 pdly@@iFRx0729v6 forms
sodi um s t, (for 0. Pol r.c

micel RS s Aol Qe S bt QRO n6F PERP LR ARG  hyaraced

outer gholl yum@nnditisi @ge Eaippseiof Rfxephabiv Gnias BRM ) exdeaplt@statidally stabilizing
ueo s buff evi dence that the dibl ock

units Ogg s ('t?‘%‘éqé}%?gﬁ% invention formnicelles in

Examplg5e Dysarsio light somterm@r(DRE) doterafinationaf b&gicleaizd of polymert he
rpatiQn gf a .ded VI scous internal core that

PRXO{Z&%?‘?“&@%“?I%S'% 2YF Hhe protons formng the core

[0027 6 agertitit §ing Rehng ed@vhSrate maepolmrmhmg@ fdp@t uvetnm ph@cles 45 nm

t and the t This is reflected

in size eltl“g AT g A % AN gzegdﬁ)ﬁ?léggbén(% 8 F&Ei\f‘% appear ance of the

[00277] IFIaINMR sigésgii@blsmoif albéreer p@ymaﬁsﬁi(md icorgplpres tvoresueaVigedisetynamic

light sé%tlgrsvl\?glt @SS ?ﬁ?rtég erﬁkﬁgs%er ago Zé coifyOPNHI\@eég g}nrgr? \gz?sgc%)éolved in

mcelle is effectlvely shielded. If mcelles are
fornmed i n aqueous nedi a, a di sappearance of the
wWortgiiginal s due to -75-



the protons of the hydrophobic copol yner bl ock should
occur. [00274] Figure 2 shows the 1H NVR experinents

wotoopakosaer PRxO729v6 in CDCl 3 (organi ¢ sol veneQT/afzh09/043837
D20 (aqueous solvent). The 1H NWR spectrum of pol yner

oo e P B Tt STREL b bt LY Bbivig ver

measutddai pidaghapiuyiored satinaiphis7.4 erpesi) At Cing/pe £ @B’x0729v6 alone or at

o7 mp R AP ARk RS REO o G bEh AR it

theoreticull tizddeestid dTat1, pdsithk ehdies ®h palsmed: hikpasid dhlgedonciRes. BRA729v6

ane B3 ST ST G 0 L SOLRR) LB v

with asitg@nalfsnr @priesientrdgotihe protons of the hydrophobic

EvamilebC el it 2P0 BB BREV APRETNA G PhexR oL Rty e

ratiosC@igase & € formed from PRxO729v6 i n aqueous sol ution.

IR T S R LU
chargegtidaspssulding irhecondik MAh(r2du2 &1 ¢aipphondie mgbaisy. a

ignific suppressi on, inmplying that. onl he first
0027 gD BN BB BoRer 1 bY Bri o el 31D sk
that conglle®¢ siRNAindingab pblyméhecaharaget ngr/a RN Aahadd/AEMAS 4:Aand higher.
sinple calculation indicates that the integrated
Exampler7c €ritieglamietlleRdAcenDMAEMCMIT) bihsol yiya REN0OIVE. (Pigneks)

o A ) Do SR e

to 100(f@8ilntionconsi stent with this conclusion. [00275] Taken

o028 GRSt PSrTert0Taban T WTEPRE TR Enean i e «

0.5 MtNaCe Paidiele kizs tvasiatagured bhéynemicizhf dchtgtinp bae k Sgold yiAENArial

dilutiofgsgﬁ%n%ég%gbép troﬁi}’)‘gur%é u\%i r%@%b%%\i W%mﬁlggr:%ggshgwsc t%arltea particle size of
about ¢¥nacis s@blt dbwit @l d nehafionhiof atogt 100k/hs. Folynep PRIVevcdppcgeto be

unstabge&%%w %g)@e%lr\{llr‘gr%ﬂ a(ﬁé%ﬁ%f wkge:éer Dlgl?y’l[adgalg)loi Ie rg %halfl)’lg %%?g:{akena%d form non-

specifieRxgW@896 conpl exed to si RNA. (Figure 3). [00276] The

f ol gwi d tr. t hat | . PRXO729v 6
exampf s Xty ERB AR o SR b Ele BPsHTER Sne. o
[00282] Thia rxdnipl Sden@nfteitds oivat thg ntidetiel stngtuoofpoRidr PRAD2FA)is dissociated in

Particle sizes .of pol r..al one ol ynmer/ si RNA
orsani; Sfnl oSN ek RT R WIMERTe gl Setat teri ng
[00283] Phiginetizi 1032 % 6 Mak dssoived @t emsiozesrgdarsolvEiBs atlaopdeintratioa df 1 mg/ml

. , 0
Bt S P T TN R 8 T
concepladspdiati@ethylfoi@imidp HDMF YesuRe inymieels: dio@ativr asapgeedatedichains.

e B9 RIS B AEA G o5 RS vl 5Bk o Bl

(Figurk 7ud@igeeH B)peci fic 2 1 mer-si RNA (Anbion), with a

oretic har ge ,Q, of 4: Itive charges on,.
0028 RN g AR oh R RS P SR B
96-well 4d&man)y racasur RRXx 3¢ ER\wEncoppbaoredict 4 IgiuRNA tr¢ tinem mith
I gu 3). show sjm | ar rii.cle siz ith a.near .
rroofgRl Pk s SbubE R P S R P4 B TR e B s
(Ambiamakers ingxed in J5allytrebtaldRDAR G 2d ragosFiNAcaopptagxesit &ffold over final
di.f ferent char ratios. (Fi e 4 00278] .. Th .
ot o] Sbl R Pu B R B b TG eyt
100 ulbhaerahsl halisdoribhiat 10¢aFB O Udng kiRNgeconatniragons @sitelelalmged an 1@0, 50,

25, and (l)fr? lnl@lx P\é/lytm%r {‘Vgsdal“cll eecf:l eit%lereacf‘gl:rl Pﬁ)li]grr P'i Ict(l:argem)rgtliols! (gr)ét fixed polymer
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[00279] Pol ymer si RNA bindi ng was anal yzed by ge
el ectrophoresis (Figure 4) and denonstrates that

wa@e oopligt4e1 si RNA bi nding to pol yner occurs at aPCT/US2009/043837
pol ymer/si RNA charge ratio of 4:1 and hi gher. Exanple

7. .Critical m cell trati / f ly. .
oI S ST L gL TB R
For chd@uediist (tagues7 hatie dsinpekéseserd @t puad 40 yigha|cyme i aRxOmh2haGd for

T RN T
to cell€ OE EREd [l ynod cafcediraior (Higurd715, vt NRSIA anBa@blyinet ers b@Bplexed at

T N T R
concetatibinsBESvn .Hgubd NalGhure FC glith€ndgade@vsirdlhdbtaBRN AN ds Gdoated

si ze of about, 4 is stable down to a concentration,.
24 houy B BT DB Ry P PR DB e R e ppgriiatizer
genes, IRP311 3R lasd HER D\Wyapmititative BORMRequlthid IG) 7 whidfigure 12A and Figure 12B

1ndlca|§:%gb%lf1&g gclé]é/g? l%sé% IE%CO: t%;lgcﬁ)ﬁlftj%ﬁ%x%%%\%; ?u%@%%%}%}%@% concentrations

at all SORAVA icGdcentGtiami téstddy Thid comogiition &ad avpfetdent wifhi sgabreami6dlle formation

v hIFROEL T, SURTRLEASTRISLE LSS Rl LS P 025

siRNAO6raivhen ®alple@iitveere propusédsdr Bigh covicthratibearfdyselti0 givgbd @:1 charge ratio)

natyre of the m.celle core. 0233] Pol r PRxO729v6 .
o cone i e Rr SO Rt By LIS VA 2omeehiation.
Additioaunlg sstly BI0indNsiRNATwiri. srhg/anBR {raRv6C e wsd High WaSactivity whereas

ur ed .dynam c | ight scat i ng.. Figure 6 shows .

tower FRAA o iich §3 36 dn b ARBTEND FuestoP S s fEfusion dow
to ~10(uigMit)and BEUcti Gityl ifload lek -6 (@iisiS Ddicadngaint t@blagidegaire@dquired for

dlﬁﬁaunﬁ. Exanpl e 9: Knock-down activity of siRNA -
8OO0 INY 8el''€ conpl exes in cultured nanmalian cells. (Figure
Exampled 00K hocfftdosvnlad)ivity FORER4 bubshaekGAPDH s{RNA —olyniér tympléxes in

It s%RNA/zﬂolyﬁEr PRxO729v6 conpl exes was assayed in
CHturgd MRBY¥8 it by nmeasuring specific gene expression
[0028F Kinadk-RAvnh &) activity bf @ APDHRpecvl ct dicePEIKI2OBNAIpPRNAer complexes is

ey QTR YT IR SIeer ERACCRE] 55 UG EOR Rl [ 2 e it

polymelt@AFDN dicerailsN & han g exes.alhe0SARIDH dBonGRNA kajuk @R $s: &inse strand:

rercrlor s B e R g R ERORE s B R on 1o

rGrArHeAr@rGelr ASArGAUAL R Crit Cr Aok Gedr Afed ir Ar(@ Q. ohgnel B8 (RSOH

Fin si RNA .concent r.at | were eva d.at 100 0 )
argeris TRNAT Fotan SO ITIONA AT AR o o B B oo Pus Jiige raios
and co@tenirations hes- @kl dvat fis$ ramdfec@in dohocadatiod layd@lowed to complex for

. L\ 3327 Jf trati .of 18 .
30 miry G PO O B UKL EBH T sepalg 7. ik

concelifagbidsike dkBnmed hvioDys50, Boandivad gd. Pallyinesis added tikler at 44), 2:1 or 1:1
th , d i.gh ti
e AR S0 A SIS b

conditbnfréblls iaWethest Bicentiryatlioan RSAGWRolard g4 A@lispdsusdatopint @td GAPDH

exprest B B ol i g R TR AT B VT o GO o et
PCR. Refultk shoowvei0%CRN@ethtity abiamnd with pyipmarat 1 heg/gt @digher concentrations
RURL byt (s e R S A R SR R A R
formati@gfainh petidositea ablysefot al RNA was i sol ated 24 hours post
treatment and GAPDH expressi on was neasured rel ative
to 2 internal normalizer genes, RPL13A and HPRT, by
guantitative PCR Results in Figure 7 and Figure 12A
and Figure 12B indicate >60% KD activity (shadi ng)
obtai ned with PRxO729v6 at 9 ug/m and hi gher
concentrations
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at all siRNA concentrations tested. This concentration
was coincident with stable mcelle formation from
w@arilel4el si ze anal yses. High KD activity was POUBES2062043837
with 4.5 ug/m PRxO729v6 /12.5 nM si RNA only when
conpl exes were prepared at high concentration and
Examplerlil a8 Kndel-dévatadtidity of ApsRIG0 KRN A0) palsmeocgnapléds inccultured
cqngl formation at | ower concentration (4.5 ug/ni
mamimig (fg%ol yner concentration). Additionally, only 100
[00286]KInsé KRMNAYnWKIDN adliviy UgAde lmﬁgvﬁmmr hibghatd@]RNA complexed

activit as I ovve ns di ,
o pol i b M b 2SR ik PR esoR pG 23 s of
treatmeh@Writhtpoly+ik0): N@HﬁlRMdoﬁﬁle%t ilé AlyoB 190 kiBMNA deqlcave isSense strand:

s T R A PO M A el St | vty

rArArafGrllir e CAUSEICATIArGARDHUS it RINA3 - ThoApsREin0 danipiuBi@s: siRNA

o2 25 R0, L 0PSRN R P D

antiserssk RINA P Ijljm@ﬂCrﬁﬂj‘l‘Uk&msr(TrﬁJ rMBGMBAr@rEr(&A‘B@r—A&HHUrCﬁMI

potsmp o TR B ol R e TSR i o L it o ¢bo ovuin

varioud biear $SARIS atld aarenshiRMA asRiplneefing traséage heaatation and allowed to
complgﬁo%@wglélteg F?fgrﬁ: &dﬁ%{lon to HAE)& @erlﬁrlrg édl’ ull{rn%rrn%lcﬁrlelc'flaAcngtgl%ng 10%

FBS. TFianlAi RN Ak et dids AwrCarxbilde Gat0Qr 58 24, Gidar 247 il GPAy ae1Gs hifdeld either
1 ~.Pol.ymer and. GAPDH. t eting si RNA or. negative
at 41,2 R SlneBRot Loy g B R enfr PEABL) hig s vemt o

determlﬁtf wigi sondhiah geultsah highesa Kb aClﬁ)\ﬁ@/e MbrabRNAnsisalhted24 lodues post

weangiShy S0 L ISEEE L B EPREETLT AR AL YR, 40 15
HPRTI by chﬁfhthtb/e ORI esutB dh@w s@it KDrBlcﬁ]‘gtyHB%rEESSuth polgakr & il RMAmI an.
hlghercc%c%%g%uroﬁt%at %p s1R§!réXdceoaceéltrflth0£F tez:s1 d.i’ﬂ%ﬁ poj;glﬁergzgﬁ%r?tga%g% é}cg)igcident
with stablt ino&:]le mrmatﬁonffr@nephrtmé ynemalgaencentrati ons of 40, 20,
10, and 5 ug/m to determ ne what condition results in
ExamhledReKhodKElomat sictivityyof ApmBa00 MAi—Spdlﬁméra:mebleXéls ihaumiaise model
S _nmeas

[OOZSﬁqﬁt ocl?c%twrrrl% ttl\ll ﬁ/t e%&ﬁﬁ? Pec%rc SZ er&/‘éolxmer co Eei%is geﬁgmined ina

mousecHRIIE] bybyeaqu‘rmgmgoﬁﬂ G)Q/@(pﬁ@ﬁbn iRéiserl tis sre shdswrund ¥ d<@rol levels. Balb/C
Y abt a ne 1
mice areo%O(%eGCin I‘ a}ﬁ[enoouﬁf at he ta lvel qg% Hrgblerﬁl &gk&? Spetaglg tSﬁH complexed
to polykr gt DDJZy]m&M ]cmbmgemnbapolyanerlsﬂ{mb)l anecalighe ndntiod. t43 Ietualpb@ final dose
mice m Celg{ t | %H hlfy]err%% g‘srafré %Titeg I nhol per ég\%\{elg (a:uie mea%ured in
serumoffohéﬁﬂﬁil\ ﬁIﬂscﬂatRI\Wom 11p@|aydlrnp0£€l@ﬁ‘pk[&ws®n ismesirediedve to
}qtqun (KD) activity of
2““%“%@8585 g%%% n|sc‘icG‘/Ié %uangtagveer Substrate si RNA
Exampkanﬁ! Kneck- d@vrpm:ltiyitp of ApoB196 aytisenderDNA Bligonetlkotfde -miyniey
compleY ki Ug l{ AF Bl (0O eﬁne expression after 24 hours of
plf éal% 14 i 6’0? : ApoB si RNA conpl exes. The

[0028HKmBt KOs (Rl&é\cammhefrt&e%poﬁlm‘sm@ﬁc sttisaneDNA oligonucleotide
complexe{iTGr%o'li‘r%ne‘err lij{ %aﬁ?ng, 99’well%rma%}'fa‘rrné{s% Urlylgolfyléﬂs ge(\ene expression after

24 hoursﬂmmreAm@'lUnM elyondcr ApQs @rt@en@«e ONAY dlirgbimCredti@s- @mpleXiése Two
cer fégtbd?étrat i RNA §\ gyence iS: sense

ApoBﬁ@ an 1s§nse§hg0nuc S specilic 0 mouse

@GO TE W@M@@@M@G@ﬂp&slﬁmﬁMm&]ﬂiﬂmMﬂg ARiGd @i,
ang| A . . . .

O O R AR AT O OF Pty P G A HECR e or e
-3'". Polymer and ApoB targeting si RNA or negative
control siRNA (IDT) are mxed in 25 uL to obtain
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various charge ratios and concentrations at 5-fold

over final transfection concentration and allowed to
wa@oopliend2f or 30 m nutes before addition to HepE2r/vsiohs043837

in 100 uL normal media containing 10% FBS. Final si RNA

[0028%%?1%/%%1} V‘ﬁ'@? %rpr gr & ggé( %}rplf‘?{’gg DE%A jlgoliucﬁgtldelor&eg%]_twf c%nt?ol DNA

ohgonablanstge (sfcaﬁmblﬁd s@]ileﬁﬁe) ﬁne)hﬁide(nﬁlZﬁ RS to obfanemrroat tlinge @fios and
to determn condi ti

conceif kst g o ot Rof Ey SR TR Sty B minucs
before2ddiionifoI1epos tellstie AN Nor@il dnedpaBh@oing X PrESE. Gfinal Sligonucleotide

conc BBy B BT PLOSY. DL LG OS5 ) 1o

Chargeaﬁtﬁl% &Rt Acddipslyinér aldtaiuageshs wk 4(0) 20,00y4ndrs v@tml 10 dughide vead

condip el T S SorbenE G148 S SPHE PR A
ApoB Bl0aRpressitinGemtBuicd Fditve @ ihtefial @ambliet gnsd, REL 8374ndIERT, by

Exa 12: Knock-down activity of ApoBl OO si RNA -
quantlBBY%/nﬁ ‘ corrpl exes in a rmuse model [00287] The

Examyii 15 DU FEioalpirbertiran® Rt R s erpolrer R St na heir

isNAécxmﬂilGas eEigureS)sl on in liver tissue and serum

| est er ol ce are e .
100290 RS ey P Byl e e e BF Burgnegolygepgjone or
PRXO7A91&BI stRﬂ)@Cctofmpdbxss ﬂwpremmpblexﬁ tuhan poblpoeecllatRHEC)bnd A¢tdrmining

4.1 tl RNA ' trol.
memb e iGN RREF o RGPt e o Rl G Bin o1
conditng wkre wedd ts afpic e sdcasmaal IpSI(Hn&Tr@ﬁen@(l@dttﬁ&lll&ll’aoﬂ)H I:G\Aeézslyahdbsome

—o TR SRS 0 Oy SR L) DB DO o

whole rbnroﬂabllezued 1rgxan@1£a,1nel'ﬂﬁﬁtamn@ EBSJRDI-R]B@ Wﬁtﬂ:aﬁﬁshetdﬁttimiee ifPfRmal saline,

and brﬂl@ aeflnél 8?%%%“10& ogmp@fél \glﬁsya(t) n‘%ef)l 0E| gﬁ 6a {]{) L F eg’EXO729V6

alone dil’a?mm%!ﬁ /sERNA sompl@OR BB stddro thcdml\aﬁor(s atoagp ol Hel obwthdtitical
rmcellAgonC?ng%el%xP @}l@oﬁs s ant I 1e ﬂrse %olgr‘ 0 ym%rg g@kec%%nlpgf;,&é I’Plli\% siB}lﬂA was
added It’fe%{ﬂﬁl?m aApoBl: m I@ﬂé l&ﬂoﬁlgeﬁmbg(mar&f peéymé 4otvontrasions for polymer
alone)oﬁgla tons é)# %(W}/m%{ e;aPOél(e) Xr ol merAHer& 9(%%3'0%%%5 rlmsecé I2,1]ts2é)X final assayed
concemgtatigofou 80 mbtuied @sd dijwediifitb eadld{B@)[bIS@ra@lmeT\aﬁ diffefe) preparations of

PRXO&@&%W%%&?%&%&%@%@ n(? 55 %h ngsgP]rieSaQation,

stored aB4’Cafont dwg of plfépzmgldhe @[BO]’WlW}hJ\eZB 3]ZHe?afpodm1Br/ @Mﬁ]})lex were

incubag%%! % gﬁg g?r e Aéparng rc]en%réﬁ to 661%({\]/% %11 acgﬁgC Dgwi)ernatants were
transfadtet] goruyettes aﬁd aﬂbeor(ame aené:rhﬁd:d aequ@emcl&)rceaﬂ&nmsiyxedh axpre%d as Asy

sampighs S 37 B0 o APy RlFo EPEEPubibn RRaeneif e RRu: na
PRxOHDizéaamﬁi: (Fxgune@m;p beRmeVBOmRNAubmsleb dfigrre8Bydsl hén- lmfnomlc at pH
74 anl_%epco es Creasm P n]i(g)rohe olnt‘ljcra%e lower ! ﬁ fi)lgst a?ssor(]:lla? t% nd somes and
rhal  ol't'geHEc '€ oncent r“éei on€ar & EXdnih ?

athlgﬁbf)aqncﬁﬁ,amﬂsofpmﬂn&z.S nM Pol ynmer is added elther at

4:1, 2:1 or 1:1 charge ratios, or at fixed pol yner
ExamplﬂﬂGe’ﬂtanahlsﬂnlSelecftr(ﬂﬁmcﬁﬁcoprTEM)dnﬁyﬂgbﬂ'ﬂol;ﬁﬂbrd’élxﬁVZﬁvﬁe
(Figu t condition results in the highest KD activity.

fs RNA is isolated 24 hours post treatnent and
[0029lqﬂhBIe©@1pée<p1oeis@si emidencs, yyB@aslecech spedt@tdope thao th2 polytner PRH0729v6
forms A9k rmcefl glc(anesti RPL13A and HPRT, by quantitative

? 147 Bermnst rati on of nenbrane

dest abi I izing activity of polyneric mcelles and their
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si RNA conpl exes (Figure 8). [00290] pH responsive
menbr ane destabilizing activity was assayed by

w0 pawatisay pol yner al one or PRxO729v6 : si RNA chPOPUS200%043837
into preparations of human red bl ood cells (RBC) and

o5 8 SR L5 i PSR e
grid foil BO bRt Idklgaondd fitedms K%bﬁkjd§ﬁﬂhtioﬁ aid Wistedin dasayiat buffer
once g Kt RS, PR B ERR sabied P o) rom it ecgis

15 mir@ddslasd (hEini)ed\Aﬁﬁl&mhlSﬁk draemByiot edtioh tigadeb®n( TEM) awbtil out on

ood col .ect vac.c i ners. cont ai B
a 100G PSS EESs S phi SRERHET Bisemor ol B e TS
demorisiritilg spi@fice Phtialtd With prr&%dﬂB&lmeﬁElcﬁ’Bﬁrr&Iar @plﬁi:dxf)d:dfedmﬂe of the

i 5.8, 6..6 7.4). PRxO729v RxO729ve6 / RNA
miceltfGors ik 1@ ol e (RN P B Eme el kBB o an

mxamgie G bR i oseddy SEe G ﬁf?ﬁ%ﬁlﬂ?é@%@fﬂwf
Polymgﬁgl?@ Was dde((ii to PRxO729v6 at 1:1, 2:1, 4:1 and 8:1

é"?oé'f s E‘éﬁ’ée | ymer concentrations for polyner
[0029H (TR e)amp&)dldnidnﬁlfaﬁes ofat pcﬂymermean@mé car quﬂiteyﬂﬁbw%ffRNAt cellular

uptake oqrﬁ%ore nt lvﬁ{e%fsbﬁrN‘g%ld endos relea ¢ (t:Paln '?18%/1 s d transfecl,]loﬁgégent

[00294 l‘fEDaCeﬂms were. plafatioonchi Ifabéli‘ek mltchpnnsqmaar @b érghass. @bllm@@ﬁ“ﬁlt
ey st ock [re npa t. |lt of .a
1ncuba%{)n S V&eriganafem{ed w1tﬁ pF g(g)g nrl\g?ﬁg/lrs]mﬁg /hpo ta{mnff%ébq/ : ovér%th
100 nMEE&AMélRNAemarPatymnmRRBG W:Itak’gepﬂl[oy @Inphixam\eere formed in PBS pH 7.4
for 30 ICr)nml}{ S ta §5( oncent aITB acylde cells ?orlfllngl lg(d ong n?%éoc an% 1ncu8ated
MUEES? andOEEREP Y O T enove intact R
overniSup €eavan Btmnwtawmh DABh(Sf(ﬁrB/llSueleatl@l o lﬂhﬁe’tutle&) &nd O minutes and then
d t. 540 P I i
fixed in g%g/re{é))gnéagge @glgb or Sa InlA%sAfegl \xfask%g};:wertr IPtB%e%D ﬁlg%\%ere imaged with
a Zeisg Amt@mﬁﬁﬁce@cmwsmpef EIgufb(lO%ShMI t89 fluofdseencemitkdssopy fod vell

uptake ang 1rftra(l3>il(1 Zglstrlbl?t O?P(gl sfllﬁlgg ?}m]t)areci:> 1pOI%F%aim1£e Qz‘ll%.lre 10A).

Parthlete emnidRgion hpcéa:samngd yRNAroethmlsyggesI aabndol%’nzil bwetionpivhile diffuse
cytopl%sgﬁ% sgﬁ P'l%g{s) }go n}Z‘ntleer fsﬂé%/% C(?Teﬁr’fexe%?g%atie %g gQ\;&PF%%rsef%asg% fr8rr1]1 endosomes
into thek@oplason M cr oscopy ( TEI\/p anal ysi s of pol yner

PRxOr29v6. (Figure 9) [00291] This exanpl e provides

Exampltildeﬁp:teke ofsimat) hethepholinnsredty iocmbymertHR}0729v6 micelles.

[0029%%1 exetmé) e%{a@eégl?%gnalﬁp groph&?(t Iagl‘%%lglslare tle)lleg %Pr!l;)y rHe
predOIsmhIllI}’I hyduroplﬁobpnhmmrcoﬁlaf ﬁﬂlgﬁm@ﬂm7m6 was applied to a
coat e rari or..30 te

[0029@%{1 aormatloR P}olzmg gel%o S ro \Flllthé)ﬁasni{mlg}éh eaa C?n-rglrrél%(gbc}/ da ﬁluotrescence
probe mqlﬁrﬁcme usmg gyralmiCﬁsHa)nMVﬁ =\a2)ein véhith th@mrtltlﬂnmg@lf pyiewasto the

st ain th a 6% of. . uran tate for 15
micellZn ch){letwag d\é\@ﬁrdm{l%d us1n§ IOUO%'?"I s{ilnoglmayuma it em/rene gpectrum The
ﬂuoresebl@@temmomwpmn omyre(nﬂﬁww 3mctamp¢lbc$olou<bn om mBeadub€ from 300 to

M, GLOSEoPe, cal electron
360 nm usm%a ! aphex%lr ave?engtgf%(%%{mae Igr%nﬁtglflt pa/{ene é:oncentratlon of 6 x 100
"M. Thqz)préymaa‘l'as parretilfmlrreQ;OWzt lo 28 wox) witht @ vdihnene) oMssiRNA. The

spectrc’lcildlata V\%&) atc ul}e %s1 Q gg / aglﬁlﬁ%:rqeéce ngeLspécé Bl%ot(g:&et%reAgﬁ or§scence
experifnegfh tire smat:d eyt |an2g5°CE5¢arcpt1@1 m&ellﬂqmm@cer(w(?hwas d@cmrplyed by

plottin%glre)c}ﬁtlgrlrls_itg ?%m%lg%%ﬁ g@ég%‘ﬁﬂ‘:?oqﬁnaler c%&se%tﬁa&n%g (g\?a?zglues were
calculgxhbk eprolenmasiy 2atgésl. t hat pol yner PRxO729v6 can
nedi ate a nore efficient cellular
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upt ake of fluorescent-| abel ed si RNA and endosonal
rel ease than a |ipid-based transfection reagent.

wQ 0@294442HeLa cells were plated on a Lab-Tek |PCT/US2009/043837
chanbered covergl ass. Fol |l ow ng overni ght incubati on,

10029 Rig Brtingarodel SRR Bt B RN s epgino
2,7-bisl-ppeROI YIRS A SieRNAbLy do[@hiay gea-2 A7l  -Eanpl-exEg2wer

R N L O -

PRxO720MCBIITbllc@s| Rdlymanto infay whiatigdideviae (bDIghto.2 ©e) drsdiveerved in THF

o35 o it dOanat Rl ol s Do fon brir ey Bt oo

incorpBi3t thodrudintd iheihgBophtilc was bl widehe. FBSsolBRAPE. 8 sl WBrdévided, and
e st fhastaflieh e iR Cowe e BV e PR sBh o Sl

Contrdl picadeecnand atd’laﬂsi‘o&@ﬁﬂulcudﬂ ay nﬁdtsﬁﬁﬁg tbbl tlin@ﬂelﬁfldemofeyhﬁmt)n i cﬁib\jﬁdamole

npar.ed .t ctam ne OA).  Partic te .
absorb§‘{‘%?|“i’1f1‘ﬁ%m%§g wafeE %i‘béFﬁCESf 0|P Eﬁﬁp %%8%“"% iy ﬁ% a&ﬂ 37°Cis
measuedddosacalimd @eat indimhe vahie lissublirfcfed S@nCHit@pscasiicths k@ tinng

of pol ynmer-si RNA conpl exes indicate they have been

Examplel18 aEffectfof leoﬁﬁﬂil}&QEfEﬁuétﬁfeO(Elil&e ayt opl asm Exanpl e

002987 SRS a5 208 T e e AR P Hevociacd

uponlbhatngshmmfrhmdmaphabl c nol ecules are taken up by the

o B IE0THORE0L S LG 45015 R KB 17

and a mlt:sfbfamdwmmutes 8iviNA pid S ic BBS hirSrfetl dayialahlﬁdmm ﬁ"eﬁlmg'ml

0.004 %%Pngeﬁ%lﬁrg?g‘gol% SHOws; alﬁ tﬁ;&ij{, %b y;pr iyﬁléer is rf?agle::\{%\éﬂur%og éh\/%‘ o 4 ug/ml

where d:tdfegmmshsd@ﬁ&w i arfeigh thst pn@dutenaggmgat«s ﬁfgu& léBisB@wsathat at increasing
yr.en ctrum E[
acidic gﬁva ueso(gowgl pt% 8%[ Iauf’ntseo?ol% TS hsgoclaﬁlo? gm 6 61|1lce Ftrlrlﬁtur%f eghanced that
is, occs® lauliiplen pyigsemeac i 8ibnd, hodprddied 1@0r3:ﬁﬁlgfh¢‘ﬂel$$)lf pgy@erfrhonehers
citation wavel ength of 395 nmw th a constant pyrene

e
fromlc%%rcr:lénn%ratl on of 6 x 10 7M The pol yrrer was vari ed

01% ta 20%
Examlf.{%e 5 p & % or 8 I{Jggatlln éa}{%gtln& l}gga&s and opynug}g(()%ldgs M 04 copm mer
[00306] Hh@foﬁswmg cexeanaﬂ)@@lbmoqmtratb axwﬂtoésr for @dnhugﬁﬂmg@rtaqgetergdgand (for example,
re carri.ed. out a tIC
galactose or al ng (r:néc?]ecogin theliaPeutlc gfei\fé)am lte gl ) et? ?n ?hrl%Po Boyo&mef (l)nTghe
polymblhe pnepitrﬁhl&mgye\reﬂbl@addﬁibﬁ filagiB8Bati@s chaﬂﬁ uansfer (R (Chiefari et al.

val yes wer
Macr mé)l%brb% 5 é%@fﬂﬁs I’S?% %%%) nPCI%/or% E tgwﬂ%unc donaﬂ% %\glfgkﬁopolymer,
using Sehain t&lnkfyl; agantrmtﬂl@alastﬂw ds thetd-goup ﬁlbsirtutglt (2 Tihy tfiirstl Bliwok @ a diblock

r (0D
copolyes byppit 3t Eech D RO Glaleg B e i
(MAAZNHS A wWhei® al ghlageset g haminy is|cofijdgatdiptd [lte)(‘ilﬁ Hrplps oawhere an amino-

disulﬁ#%geiﬂﬁlggse qnéug'glg(? QBI%M Ng%yv%re@rrlcﬁ ]gl }r}lﬁ QL DA agsereac ela W(ltlf tl& NHS
groupsty Yorandpytiidplydisutialathaeis (DisBJue il rEactqgl)WMIrtmoI}itedé?rNA/@donnna polymer-
RNA JHE gto 5 inL). Deionized water (10 inL) is added
d”oﬁvm se and the soI ution is stirred at 500C for 6 h

(ofa] t 0.1h c core of
examb 017 BLBRER G o BT REC b ink U JHBGBRICPAC 100 %1 e
[0030Hbslenkdnetets G pynthicsiapabkme i@ gavasaPe@- zamM(bsmpqmnW) and the

S 0 d 37 0C. Control
galaCtose é/IIA %ﬁﬁﬁf énsge?ggeg%é%tm é@gt ed by neasuring the
[OOSOZ]QEMDB@nﬂaCm@dgmmmﬂ(hOrg 2. pymploam?-E-@bsor bance in

cin LSO 5 6 EREDO L SRRTL B T

time point, and the value is subtracted fromthat
observed in the solution.
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Exanpl e 18. Effect of pH on polynmer structure. (Figure
11) [00298] This exanple denonstrates that the mcelle
wareogatsuere of pol ymer PRxO729v6. 2 is di ssoci at BCAT/URIINYG/043837
| owering the pHfrom7.4 to 4.7. [00299] Particle Size

rect B TR 5 o 700 e B Qi b b e i oo

prev10d9mmré)d@b|41.s3 oven 1 RBSaraite Batil. dlhel reaatdnabixidiel vk is@is! af foom

. Fi h that at pH.
emperto (R g B ol o0 GG Bl By b B e
organlmméﬁvaSMelhﬁgkddellmaﬂka&Sl(NﬂPHI(ﬁ(aqt; Gvaghefl O Britdhatl tiph ddeC®sMgSO,.
t 11 B sh t
he IR SR g A 6T @ Bty v P SEbaTa PR P ishyes
purificd bfifiae] doBingt dhtiGitauFeeaph toahamd pabdudt Mag slight, yello@ vilsyiald : 55 % TLC

R S T

[0030EXafpherd POCoviuho d$1.40¢, 200nnoiy ahs digsotvad getry DYIH 3§ amoland the

NaN: 4 BB SR ST QLR R B REE R Bl ntraRon B R g s-90 €

overnightt Afigelid fagetibh, gand 5 (If[i) fva€Xd@inploahe @aliias tuQB\eaterQBO al) was used to

v GELUOHEL S8, LIS RRELE: (L SRR, SU R g o

chroma@¥@pisi tbka catiphunt Qns b cagmmndiatyian: &hal NLC (aasifpeAnisaldhyde):
RAET et al. Macronol ecul es. 1998;

efari :
EAH lfé§fégg% 5562) to form a gal act ose
[00304 Qdniboind Gﬁlﬁbduﬁ&d (I@Bb ko0l magplvinadssplvedinige@H ¢daanin) and

bubbi RO e R e R REDBF p R Ta T B b Rgge acea o he

previoGOhltipiErhe Ir&ct}ib’tﬁﬂ&fuﬁﬁWﬁSauBbl&D@@inWi&fHﬁOﬂ’ﬁ(ﬁmmIaﬁ(gthen the reaction

was s B LErRatEa AR SRCERPRTAY St B e

evapoi@led tpget die cotpsuad ans asichp gél SOddipotlad 3 tdmNA ubs] vadiojiigalice d

puriti e S i TR P s BV i 2P i B ©

[0030%{iCoubbinde: EOA0.5 g IsulbsenUens (33 east @dnali 4nd Niddl ©l4atee?! 19

monol G A0 PR CrOB LR e T b R i =y A Bl Bygped acwr

overm@lﬁlOG@ﬂﬂouﬁ@BlEhB gl 1191 thiasly srait S (0S8 sly, Rtdoeshd) @ctiire(1Dail.) were

PEG- d d t h | t
saced FRnR O s Pt € RE B URb R 1 GouBBp SRR Bt
overnight. PEOCHAUetaate@nogad ﬂﬁlkméhc(:d@eg;ureaﬁd thawildy p@thebt was purified by

2-[ 2- 2 Chl or oet ho et hoxy] et hanol (5.6

fash iy inch G beph e S OR S e dy i nes ey : Meom

(EQCMNDWKRBEQmRap doc O l1lreaction mxture was stirred at
RT for 1 h. The BF3-OEt2 (9.5 m, 76.8 nmol) was added
to the previous m xture dropwi se over 1 h in an ice
bath. The reaction m xture was stirred at room
tenperature (RT) for 48 h. After the reaction, 30 inL
of CH2C 2was added to dilute the reaction. The organic
| ayer was neutralized with saturated NaHCO3(aq) |,
washed by brine and then dried by MjSO4. The CH2d 2
was renoved under reduced pressure to get the crude
product. The crude product was purified by flash
col um chr omat ography to get final product 1 as slight
yellowoil. Yield : 55 % TLC (12 and p- Ani sal dhyde):
EA/Hex : 1/1 (Rf: b = 0.33; a= 0.32; unreacted S.M
0.30). [003031 Compound 2 : Conpound 1 (1.46 g, 2.9
nmmol ) was dissolved in dry DM (35 inL) and the NaN3
(1.5 g, 23.2 mol) was added to the m xture at RT. The
reaction m xture was heated to 85-90 C
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overnight. After the reaction, EA (15 nL) was added to

the solution and water (50 nlL) was used to wash the
woe@ani@2i ayer 5 tines. The organic | ayer was PET/E82009043837

MySO4 and purified by flash col um chronat ography to

% éAcon'pound 2 as acolorless oil. Yield : 80 % TLC

0
nd p- An hyde): EAAJRAc: 1/1 (Rf: 0.33).
ACO g1 ﬁﬁbunﬁﬁg___cn (1.034 g, 2. os_dﬁﬁl;__,

50 AT sgel viadoiy) dveOH (AP g NME or
10 mn and then Pd/C (10% (80 ng) an TFA( ulL)

were added to the previous solution. The reaction

m xture was bubbled again with H2 for 30 min and then

Neageaction was stirred at RT under H2 for another 3

A The Pd/ C was renoved by celite andeMeCH was
ACO dto ggt t he conpound,3 asmy gel .

oun gTean by Used MWEPhAtR f LD bloagham ~

Yield: 95 % TLC (p-Anisal dhyde): MOMTH2d 2 R 1/4 2
(Rf: 0,05). r003051 Compound 4 : ECT (0.5 9
nmol ) , NHS(O 33 g, 2.85 mmol) and DCC (0. 4% g 2.19
mml) '/%ldlssolvedln CHC|3(15rrL at OC The

react| 0 t ure mass, contcHpuousl| y ; at RT
Og% to

m, 2.0 mml)ln 3 10rrL) \/\/ereaQSUedsI
the previous reaction at 0 C. The reactlon rqxtu e was

Corgclh Ho P% Xthg’stlsl g &glgl%g F%E QNigE gc:gg Igi E'H’ld l%ct se g%c ft)

enoved un e pressure

Exam@@sw Eu%}dithe%g OPQ)I(/IAW%\)C @]\#ﬁ?z@ﬁ)ﬁf@?@ﬁj ap hyI'LEO gﬁ/teot_:;e

MHZ@Q@MMAmroCTQ 75) UWOTL\ 33272ap doc OSchene 1.

[0030(5)5?&1%?522@10%9?6 %g%%%? E)(l'%@itﬁ Elnséibg %g)o\gy 623‘}% SS na% ECT (RAFT

CTA) [ZDMAENIBN [1BVPs AN DVIENS] mthasmmtsmwwf@mam 98%, was
passecf\}lﬁr%F&(Ca\Ilrmég%l[ag&gga (]tOhFII?A g[%\%g)geaﬁaséperamége tg %le‘é% r?JRﬁigDMF (high

purity @TtApyt irthibitongThal gBiNs (inleessyessal Vittzdd Sepa 6@ dnd panged with dry nitrogen
(carrie?ﬁ)ﬁllggg cg b%tﬁa%leg stPMﬁ,{?g 3?31‘19 r"fh% I?eac?é:g% g@g pfééeéﬁ? 9 preheated
reactiqnebiagy et 1e€. Tiehedtivomixtandagsti@ed fcII)l?/Fﬁ 40high Tipausepta gap was opened
Yesap i I h

and thégl‘nﬁy{ﬁ?rg %a%o lelﬁg 1% Eh;e dfle Iha% %J k%rﬁlsfoﬁ ? rrrl(l)%%e?]s t(? Ltg r%lg gégf‘y}nen}aﬁgn
reacti@n i ce bath under sti r ring) for 30 mn. The reaction

[ | ac ti. bl o g
o0y RUACHLL RIS BRGSOl EP LR
added gé(pinh heegne wakoCople niber (8120 ¢vie) andxindar etiag the réar tiednikre was

e 5 oy R0 SR AR L S0P g o
the cl@qubln@nwa@d addeq i Revera actipriond wergpeforingd @.23@0inms) in
hran SRS S AR TR0, A2y S0 2040w
vacuuiadeiech dRdpyleld dep to the beaker. Initially this

produces an oil which is collected by spinning down

the cloudy solution; yield = 1.35 g (45% . Several

precipitations were perforned (e.g., 6 tinmes) in

hexane/ et her (80/20 (v/v)) m xed sol vents from acet one

solution. Finally, the polynmer was dried under vacuum

for 8 h at RT; yield ~ 1 g. UNOTL\ 33272ap doc

-83-Summary: (Wnh theory = 11,000 g/ nol at 45 % conv.)

HOOC
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Nanme FW (g/nol) Equiv. nol Weight Actual wei ght DVAENVA
157.21 150 0.0191 3.0 g 3.01 g ECT 263.4 1 1.2722xI0 4
Wc33005/1mg2133 8 ng AIBN 164.21 0.1 1.2722x| O 5 2rQT/meRoR9/B43837

3.0 g; N2 Purging: 30 mn; Conduct

for h 45 mn. B. Synthesis of
Summ%éwwe Due\@;c%?m‘?l %%ﬁﬁﬁm macr oCTA [ 00308] Al |
chem cal s and reagents were purchased from
SNgna- Al drHWhg/ﬁonpanyquﬁiz ess spemblfl ed. Bueight  Actual weight

TR

% .
celurm of basge al um na1 (150 mesx1vo rensdgend he 33.8 mg

p rizati nhi b|t 2-pro crylic acid (PAA)
‘g% ﬂ)%j?clhased vvlthout r?ﬁ%ﬁl?or ard! B€ed as?>™me
recei ved Azobl sisobutyronitrile (AIBN) (99% was
r @lys Balg, Nz elging B0 migi ha@aedt palsheilfatieglatroWefor ¥ 8@ wiin.
The DMAEMA macr oCTA was synt hesi zed and purified as
descri bed above (M1~10000; PDI-1. 3; > 98%. N,

B. SVIM‘IeaS oEtEMWA frarrBm AdeviA Db DMVBAEM8%actdeurchased from

was reagent grade and used as received. Hexane,
[0030§Jé1|‘t08?f810%1ﬁ TR et Ut h HB S oM ARy Helgss Specified.
Butyl Weih&crilg@ dB A3, ) (BC8)] %@ﬁimfeshmamioy&ﬁyl nﬂua{ablfylae@(bmeA) (98%) were
00309] Polynerlzatlon , 14.7 mml es)
Passeql(tbrogé’éa@coé“ mzolhagie i ﬂS@I\W@E‘RM (einoi’%‘e@‘)ly?“e%?“ﬁ’i‘rﬁllh@g?r
2- proﬂW&fﬂgﬁﬁd Q@Aﬁ) @99'@) Q&];ﬁrdﬂi%éh @Sthout ﬁlhﬁﬁio{ ﬂnd?méedﬂg received.
nol es; 10: 1) and n )

AZObl%Eﬂ?@t@Tq&lHﬂ]@ r(A{,ﬁl\I)r(%%U/éhWE}SﬁeCéysgaélgpg go%n}:ﬂthanqlﬁgd drled under Va(?uum The

DMAIGHA: VRRQMeY ﬁas&ﬁﬁth&m’é& efll phasied asIBRribasSUmd (Mlﬁ@@@ootmq 3>
conver si on QNMEer s _concentrati on was

98%)- by Rk ]alfllé’ﬂ\XH%m%aﬁ‘é‘}? @é@‘:%%ge%?o/ﬁ)?l)%ﬂ%‘fdl fFPé“ A Wﬁ%ﬁagﬁ% %“ade and
used ab Re@eitddX Hik e, fpofitasdQindt it vege AlRchatdagronpERCRMd kiey vcharé®ds
bl ock (Thernpneter: 67 0C, display: 70-71; stl rring
received lObpPlYBY PABECH ) . The reaction was | eft for 6 hours,
[oosoﬁ]hswmslmme BMY (P1 acii4ynbbies) Vib/aA (0.888D §€7. ARghoRX R wmgm
he m xture to air. % 031# Purification: Po%
a. 156@?9? S bAAGEEC RS o B CARBE e IOF | 24 1m G 16 mimoles:

CTA: fhm\amef)ah@ BMIA532 | %616 eRicll uRRS hitroddAGn ﬁ eslebtvianOhe
1\% mer was gri ed _under va05um for at %st 18 hours
CTA: H‘?Hﬁma@b@é‘ Ve gmingy @r?f ﬁ‘BHVF"iSS?nbfT ¢ W@noﬁllﬂr%ﬁ?é?emrauon

was 3 Np THE Rydtur® v@dlipsn ma@e@&s&bm@ nitlden Q) HEREx W Sor 30 mmutes and
al ysed from et hanol inst. doubl e de-jonized wa

then P%ﬂsffd B a fes blasly @hﬁ@ﬂm%p i [ Jialay: Trd! ﬁarfvlﬁé?eee\égo 0%y, he
reactichlvals Ya€@r ®Nouge thep eopfRa bl @I&cﬁ?ﬂ@%‘l RYESRE Y xfIIEIh UGk RE: to air.
he follow ng conditjons vent: DVF/LiBr 1% Flow

00311 ciiory SO icfliap &6t A1 P8 Ahene/ 2 I into lewgpepipr 75/25

(three @ﬁlk;g m’hetr@dimﬂg PbIgHney: w@an@&chﬂ‘l/aYEul(rﬁ for bEBR) | YRBrUSRINHIR
brate the detectors. ysis of the resulting

Speco P DG 8S T PRBIEr SR D o i ol GOBRANT bas

dlalys@(f%ﬂ%tﬁanlﬁagalnsﬁbﬁblh @8icmiz8d water for 4 days and then lyophlhzed The polymer
g/ C{ EI\/P\LB%BI\/A- PAA- DI\/AEMé% g 0312% Synt hesi

was andljed ReebRRRAIOR SRE P BEAP Y BN BITEMing, Padiions: Solvent:

DMF/Dil8r a6t PRe-rRVAENMANNBG! Bjccildh whasnpi@par ed (exanpl e

[0031]3&FOWﬁg1 %g@aa%&ﬁt L.ha lggéﬁ?e%tﬁg\%%&écgdgo%exa tthig't%é'f’séngCd analysis

of the td3@tigRIYIndr! MASEBRY g@NPDIFIUS di/esid.08de1.n t he
synthesis of a pol yDMAEMA with an end functionalized

Examgmllaet Oahdsisiof) g1 §DABYEMANEBMA-PAA-DMAEMA]
[OOSIﬂgyntggsPss\x?as Larrleg out]a 3’& Crlbgd greéanvl\glg 15.9%&& ?1 %gagtgse—DMAEMA macro-

CTA was prepared (example 19.2.A.) except that galactose-CTA (example 19.1, cpd 4) was used in

UWOTLA33272ap.doc -84-



synt hesi ze the second bl ock [ BMA- PAA- DVAEMVA] as

described in exanple 19.2.B. Follow ng synthesis, the
wa@ec@bsho4pr ot ecti ng groups on the gal act ose wer BCT/ER0L013837

by i ncubation in 100 nM sodi um bi car bonate buffer, pH

place g Rl it Fand Qe e Wi BmI R Su s « pab P A vith an

end fubfi@nglizes gneeso{Figunel 1 enmcg‘aeab&c[ma&mkpsemm%aas then used to

s Wt ORI ER S P e EREALR P Rl e ol g 2. Fotlowing

syntheENVARMRe fyMAOGRNHEDE of dBpPeihe dillbdi@e k&/eﬁ'ﬁerﬁ@deyl B 8 ubaliBOHLUB) mM

. Fp th
sodiur i i bl " b T By Repd eyl N
spectrOiEIYWELS Sisddno T:chﬁurrihﬂie pidsends of e débrdBet@anghlakiogiusnahd folymer.
sunmari zes the characterization of [ PEGVA- MAA( NHS)

Examgle[1B4PPiigbaadibiy aid chalsna-idation 6fPEGIWABMA AGNHS)]-08-P-D] and

oMAEBICERIR I BT niosBESBERER Do (o PE VAAC NHS)

[00313]0 1gpfeOl@lL$Gﬁn{a1F?E€5l\%-syMs@a)f )HHIB-NPA DA AV YSYR (B-PAD DB/ ner where the

6 illustr t f | .act o
oo o AL T2 R b SRR e
of [PEGM AIMYCA(NIS) pii-§-18 psly mBlobtysethe fEMAzA-rAMAL NdSBphers frthe 17 block
: 70‘-P-D] or [ PEGVA- MAA(NHS)] -[B -P-D] was dissolved in
15 at a concentration between 1 and 20 ng/m .

e 805, VAT BB S B ERSIA SO S e

[PEGMA-BIANGah]- [EPa)]d)o@ddaed to the reaction mxture at a

tio am ne The.r
[00314@3}%u|reel§ 1111%str§t§bté PrePar%tlofff gaﬁac}{os? Ou[n'ctlonal g%ﬁ%@l@l Y@%A(SIFHS) or
PEGMER MEQUAIHSY dit-bloek cofpooetsondymei [Elvyﬁa:iMAagam\ﬁﬁS)diE% -Brdjzed

[PEG tnl\j?ﬁggl?l::l%}i [lg?y]%]lav%%glls O(N;J%lél hﬂl&%\?m ?‘F%ger_t)wanﬁl and 20 mg/ml.
Galactpsedeh(& mﬂn@ﬁ@ﬁkﬂ\ﬁ(de%}d-llﬁ-eﬁ‘arﬁﬂle ol y:lp‘éB) ‘{sfﬁl‘»ﬁﬁﬂlﬁ@hz&i \glltlf 11}2
equivai‘eglﬁﬁﬂgr{]eﬂﬁrgl rlileraaﬁld ]bééc?e&lz% I%e rea% leoalsn%l)r(tlijlc a raglro] tol} b ?0 erDrmne 0 polymer
The repaioy ves sarrigl ARBIS. fovel-&2 hl’ﬂ,tfa]ildved by nddhiokgiflae Eﬂua( @dxuhedcﬁ fagetone,
d1alys1a %auilsfd%omzed water forq aya and D p%nhzl'ﬁ:otnur e of pyri dyl

€ amne use rivatize NHS contai ni ng

e BT S S R RSS9 9 B

MAAM@HM l@]‘pdl\jhﬁrcont ai ni ng pol ymer with

[0031% e IC}IAQ' éljl’ll fﬁl de hto he s?ru(r:tgraeg E)# P mochﬂsi £ saﬁl(l}xeﬁilatoclélg be conjugated
er st an COI’]dI I onNns cons ? an or
to NHS obnr@ming ()cﬁly)mer&)sdifﬁrkmerawalmfd M@gﬂm (Bi)uhiev( €¢D)Slbgute itﬂf C shows

the Str%DM%‘e 8@yr]ﬁg it su%fpcfé rallméne dl)g cﬁfo/ 83rSV%~ézeo % (c::oe alnlrég pochl rs Po pr0V1de a
dlsulﬁaga:tacns/t: gabep mnltlz:@dnmgatlen of thiolateddRayA drighre YOBhi | i z at | on.
[0031&&%630 010% fﬁ\‘fvﬁ ?n?agmn% owl_ngergvcn%{] tararrlérg‘olct? glélg (%L\%l%&ﬁ!\t 'n!}e ri:ac 10n d1s carried out
under stifal CORaamSlcoursls@ﬁg planioggphicdplsert (ﬁOd@cammenEI\/w o IPMNS or a mixed
e PRSI TAE AP TR B SEULL Gty SHRRSHSDL Ll s
acetonnghatym%agdmd!dblumecﬁ viderffol lddayand lydplukmaborcar bonat e buf f er
[0031’??%@90}?8? 31;‘ Jlg?( g(l)eng;a{:Sn% éll}Rnl}elpr‘ \x(lﬁéyglﬁmﬁlg}sglf%z: amisne aﬁi%@%%fl %Jlth%llolated
siRNA4 RBadtips of fyoillylchwetidb ymd1e a&htjn@i 155 ageinist popimrsqah adrged out.

uf 1 72
Subse%gﬂljfl}ﬁ the yBB'_fnhze pol%rlrs g%goﬁ egl Ip etﬁiant%I ars gﬁﬁpang dl%ilted 10-fold in
sodiurpyiphrdydated:puﬁgﬂ #t pHes. Hmldhafed eﬂl\p’o(]Fygmm 16 B) is reacted at a 2-5 molar excess

over polymer NHS groups at 35°C for 4-8 hrs, followed by dialysis against phosphate buffer, pH 7.4.
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[00318] The pyridyl-disulfide nodified polymer

descri bed in Exanple 21.6, PEGVA-MAA(NHS)]- [B-P-D,
w@am9ak®el be used for conjugation to a therapeP€T/TS2009/043837

peptide (Figure 17 D). The peptide is synthesized,

e SR AP i SO e
[00318] F?E@ﬂ‘ktdbﬂﬁdiéd?ﬁcﬂ]i th@tifdd-poBnter HR]SCIﬁlﬁH ymE)l‘amp[e(m%l BIEGHASM(NA(NHS)

pe de tr an duct.i on ma
15} SRRt St eRBh (S8 Mo AR P BB pBpiThgertide i
synthefifl, prep@adiive adgughsoniind the@djulatiod Y &icti@sdazri:d @duCRIdkscribed below. to

IGO0, 200 i B9
[OOSIWMA/\E@VBRW&meWYMW knoRQBNBAIT €
thi

th tid ..
Antenpipdia bihiflt Pa e SORN T Sblles B RIS ielBliring fopm of e
Bak-Bali3$uptfde d@ntp@dLBG crgaisige o tarTGEReriimiD Oysteine eehidot (NHHD- an

ronRRRNRR S s Rl CRUERH PRk AT AL DL g e oo o

conjug@nck, fHerpejptide h}aied:(iletdutp@inywmé’r ahd]tr@hﬂi@fﬂal’((ﬁr it the dis(ipikde ®)ucing

seent TR R Bl 20 A A TS o 1t Ry PR (4B e reated o

24 hopotvitiveie paid)1 gisa tige stidiftinctib@lipeiiolyder dygbaihae beff@apies) containing
2- ri i net an be spectrophotonetrically

Snmdﬁgg%ﬁ? ?3Q@W§§%$$2hﬁgggconjugation efficiency. To

[00320]Reddtiet ofrad pﬂﬂybdldﬂﬁ?delpblydm mdcglh@jpgﬁth thd'}[&pﬁdlﬂ]ylstg]aé &8ates

tricin aral | el
2oyt sP8n P B upAr TR b er B el aleute
efﬁclehm‘rﬂb)l fluitkee dalilGERi spifide ex chan g Sz &A@aﬂém&/ ﬁ]lhloflyln SPE@as
t he pt n.are s o
1657 i GhnERer o sS T s PR GRSl b immobilized
TCEP@ﬁaduSDed%nmEpokyﬁﬁﬂé@eptmd@qﬁﬂ@ﬁmhM&qbnmweﬁnnémmugz
5. UV spectrophotonetric absorbance neasurenents
en““%fw§43 nm for 2-pyridinethione rel ease indicates
[0032J00hjugaibh esacteint e iceminyted AI’poSBSr/MG?Ee g@bhmﬁettjésl dfilzednd & UV

S SRR G RERL e BRVEE  SODMRRL G e

Conjugﬁtiémﬁtf:ﬁtiync@f AH@S)E@GE dd if ailired @iforetes chataated veSpebfided@lymer

. brid t hr h th st ei ne.. ver,. the ..
conjosdlgp ol et Gitts s Y By ae B SHE bio] MR s i s imers
via disattidle blidgitg @@ugept ted[ﬁlnb]aﬁdems Hevdvern gethivli rsacbbn?toalﬁe pyrldyl

nmer/p ratios e to or ater than
aisutt B E PR et e Bl Bttt Shnl R PSR i baual o or
gTeatet than & lpps&luhg the konjida@awéth tﬂa:eeqmoing ARt b(éEIP |1ﬂep@slslalt<ﬁ tlekeve the

o B R Al S 5 SRS G b AT

sampldHAT IS CLAIMED IS: 1. A polynerlc carrler conpri si ng:
a. a plurality of polynmers that are bl ock copol yners
assenbled into a polyneric carrier, the polyneric
carrier conprising a core and a shell, the block
copol yners conprising: i . at |east one hydrophobic
block; ii. a plurality of nmonomeric units conprising a
first anionic species at about neutral pH, and
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b. at | east one pol ynucl eotide, wherein the
pol ynucl eotide is not in the core of the polyneric

W@ a0witers21 2. A polyneric carrier of claiml, WAET/852009/043837
the first anionic species are substantially neutral or
noncharged at pH of aboutngIgﬂ%o about 6.5. 3. The
pol yneric carrier of any im1l-2, wherein the at
| east one pol ynucl eotide is an oligonucleotide. 4. The

wis R TEIMERISae 1< an ol ) gonuc cot de gene expr essi on

1.

A poiglukigd @frier bomprghgpol ynmeric carrier of any of clains

1-4, wherein the polynucleotide is an oligonucl eotide .
oo kb BB AR STl el R UG p FP e carer
wher ei thetpoBnleno ckeadawimpiianifa doke d aShdRiNdhe bRk adpolyaRESemprising:
ol i gonucl eot i de, di cer substrate, an m RNA, an ai RNA

or an shRNA" 7. fﬂgmbgp$ﬁépp5%5§$?*er of any of claim

1- 6, furtheii. comppivsdlingofandnamged urig compring.a Bst afibsic species at
pol ynmeric carrier of claim?7, wherein the targeting

miety is a?V%%ﬂ%ﬂﬂh%gﬁﬂ% shell portion of the

pol ymesi leascaterpohucl@tiddhe pol ymeric carrier of claim

8,. wh i the t t i i t.t hed t th
where@i{hd PTG S0t 5 ROAT 2 ORI 6950l yrrer . 10, The

2.

10.
11.

12.

13.
14.

15.

A pollyweiedr daricg af ¢laigir 1, Ghereinahafirdt-a8ionBpdces Aretstigtapodlhymetitrdl Sr non-

a di ent Lynmer. 1 The polyneric carrier of
‘mgﬁgﬁﬁﬁh%gfﬁggaéé?@$ﬁt%%e pol ymer has a pol ydi spersity
ThepdBxnetit cdresf tilyadt cRim Il @Sehdréiarheht Bast beslynbéeotille B,an
1less tE@n 1.4, or less than 1.3. 12. The polyneric
oligahyelegidst “any of clains 1-6, wherein the plurality of
THeG@blyeris cafi@ odssaifblagos i-Rivtheteimihe pblymicledidde iTieoligonucleotide gene

ol ymer i ?arrier of claim1, wherein the polyneric
a@%?%%%ﬂxqi?(WEHbrane destabilizing. 14. The polyneric
Tlegolyinetic edfrriglofbmn b clahies ed, iwHetketn thy pol gplatebiide ibimgigonucleotide

C ngrises a plurality of first chargeable species. 15.
hﬁﬁ%188ﬁ$W§ric carrier of claim14, wherein the
Thelpotyaletit yaradr of tlaist 5,charegabbkeckjpemiagt &ra@ siRNA, an antisense

b 1tiall -ch t d H.
IR 795 A8 ENe B NN Ter SR 6r of ol ai m
Thepplywlegie edrtiertoli enyplf wrash il 6y fuetherfcbihptisighatugedady rmoispeci es

bstanti al | -ch d at pH.of abqut 6 i
T gSlymenG citiierof ity et e e ol i a1 g sl gortion of

th pelyihetc caeiepri sing a plurality of hydrophobic _
ERRTEEL By S B RRRSRIS, PR TELL 02, en
cohyleritopiiDbiapolyheck. 18. The pol ymeric carrier of any of

o e S G LG e BBRB E

Tiegolyinefic cdter of blaindF Mrehérein Cidrpolyater bis agloBidi¥perdity index of less than
2 YRCHS! Mg L0 uRR!AME! ROH £8, oS fulf £CK O the polyner.

The polymeric carrier of any of claims 1-6, wherein the plurality of polymers are assembled into a
micelle.

The polymeric carrier of claim 1, wherein the polymeric carrier is membrane destabilizing.

The polymeric carrier of claim 1 wherein the hydrophobic block comprises a plurality of first
chargeable species.

The polymeric carrier of claim 14, wherein the plurality of first chargeable species are

substantially non-charged at an endosomal pH.
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16.

17.

18.

19.
20.

21.

22.

23.T

24.

25.

26.

27.

28.

29.

30.

31.

20. The polyneric carrier of any of claim1l-6, wherein

the shell of the polyneric carrier conprises the
w@odognwabeoti de. 21. The polymeric carrier of BOLUSL009/043837

claim1-6, wherein at |east one of the plurality of

nmer.s npr.i se nucl ot de.carrier
TR RN P o ki P PO RS S R ety 8
subdtartiibiey polyiared zﬁ a(palrcmawut Gofpssi ses the pol ynucl eoti de

carrier. bl ock, meric carri
bR PSS o s B0 ST Eraas bl bR o
mébrothepoliyiaLbe Byﬁrd)pﬁheble atohdradriclinidCibeindya fart@o wha lhedbphabiztloch or in
dgi 1%jéa{byent [ nt ction, or a conbination thereof.

yon o H%'?‘f rrier of any of clains 21-23,

ThM]ﬁryﬁieﬂc tdigero hiynufelago i i60@h@én tHe@lurdltp 6kpoly8ners have spontancously

E Eﬁg(ﬁﬂd at about neutral pH and/or at about
sell s, O PYRICHGCATICN| v reri ¢ carrier of any of
Tlelpalyﬂﬁna dar2 3 of Whietsdli, Wwhérbie tRqlynudégiat isdeleRbr the polphack

i B BHET R 98 o TG bt S B AT n§ O compriss

thep@yimBledide23, wherein the pol ynucl eotide carrier block

is zw tterioni.c at. about neutral pH and/or at u
i b Pt eGSR & B pitar g e gpolymers
corlpeibempabiuddotidakatieiHiockhe pol ynucl eotide carrier block
i S pol ycati.oni.c at ab neu r at about
TR S8 2 vy e bol Bt bR Gren S tiies e
pdlgfmeﬂecbtialebhﬁeraﬂockeast one pol ynucl eotide is a polyanion
risin erein the nu tid
3Rt Bttt Rafibr 1B il Rl oS bR BE SRl oo e
0?.}9111013'(hﬂe pzﬁhwﬁﬁclkdby @aadvaledr baafl, rvyi-cofalait ﬁitd’]‘f’&tlﬁﬂ,-ox?B combination
h %;’)EI n the polynucleotide carrier block is a
Hiotropol ymeri ¢ bl ock. 30. The polyneric carrier of
TielpalymeRO cartMdier enyrof tchemdtdrasp @hyram thegpobinoaéotids carrier block is

- Ndi (G - | kyl i a -

Bt S aboud S L ORI b o

THe)pal ykyelie aaﬂ‘i'lcﬁ@( Gy € chyrd Kyl3; whirbiachieylonecleddikle carrier block is
a - | kyl - | at e.

pli At G e e ST B} Ol o) i vy a5y

ThMpeYyﬁieﬁc tahﬁerpxﬁ hyyifelaged 2163, WBft‘rElin ﬁfe ﬂ@ly@ﬁ&e@dmﬂiﬁmck iis)

G-C
iRt PRt s S T hast one
THY le-ydieﬁO:a-tﬁerﬁ)f alykyf lctaind 11aY3Civh&eit Y ﬁoWnudlﬁﬁihaCaﬁﬁéraicek is

east on | am.n

pocatsEat pbEadlih &b p BIASHERRPE, ¢ ner eof: and
THeipo)yng@tic tadstof oaien P aterinno lms;tloﬁe pmmuclemsl_z\ ﬁﬁ)&i&ap

doc .0 032. Th =6, .
co{REF B hoins. Bt el Ptk Spplg 1 dagions.
or@ficaelp, a sul f onam de gr oup, a boronic acid, a sulfonic

r.ou asufl C r ou a, sulfuric
e Rhe s 3pntiarut A% wlfot eﬁ%&%ﬂ?‘)ﬁﬁd%”éfé‘?ré’%‘* isa
hogfopupmemrblackphosphor ous aC| d gr oup, oOr a conjugate
t her eof arrl f. cl ai -6

TRl RS FRRerisy S o S Bl o ar T Ttk FUBNR it eyt
anhig @1 - C@EllkylSﬂ}ﬂ&C@tatd]ptﬁl@-m@NJdQCu@g)hl.kyl -amino(C;-Cq)alkyl-methacrylate, or
poly-N,N-di(C;-Cs)alkyl-amino(C,-Cg)alkyl-acrylate.
The polymeric carrier of any of claims 21-30, wherein the polynucleotide carrier block comprises
(i) at least one N,N-di(C,-Cg)alkyl-amino(C,-Cs)alkyl-ethacrylate monomeric unit, at least one
N.N-di(C;-Cg)alkyl-amino(C,-Cs)alkyl-methacrylate, at least one N,N-di(C,-Cg)alkyl-

amino(C,_Cq)alkyl-acrylate, or a combination thereof; and (ii) at least one spacer monomeric unit.
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32.

33.

34.

35.

36.
37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

34. The polyneric carrier of any of clains 1-6,

wherei n the hydrophobic bl ock further conprises a
wa@ewond4ehar geabl e speci es. 35. The pol yneri ¢ BPEr/UEm09/043837

of claim 34, wherein the second chargeable species IS

a Qni ¢ speci e ona MET |
TR 25 BISR GG 3SR TSP BB it e eempagte wid
gréupp Keulharaide pitou .aBotonicabidud suBonid dcid givep, ﬁ@hl}ﬁﬂﬁrablﬂ group, a sulfuric

ier of claim 36, wh n. th second eable
scE e pRePE 4 Bt S i LR ot R e goup.or
codjugaterbaie the@bf. a nltrogen contalnlng heteroaryl 38 The
ol r.ic carrier 4  wher.ei t. | east on
TR RS Fargital yilamtes SR U oy Bad e S heastone
sp&eeﬁ@dxmﬁﬁmgeable species are present on a single
mer.i ¢ carrier. of claim 34,
TIERBREFHE FHE D 10l HiPgsRr ERape rEE TSt o iR Fompscs o
setdndsharghBlegpgik e nononeric unit and t he second
char geabl e .speci es.j s, on. seco char geabl e. nononer i
TR e R s i g R S h SRS 1 e ppeces
upoherofdntigdn. char geabl e species i s an anioni c species
upon deprot.on t|on cond char bl e ecies is a
T g e Bl e BB R eRR it FoFoour.
Thegblymeot cdrti@ ofOlbi@an3 w&ﬂ@ﬁltlﬁﬁset@dhh@g@ﬁlﬁ:ls@ﬂ&ie@ isspacycls amine or
i. S between about. 1: 4 and abo %tat bout a neutra
i, 4 IC HRIC GILiMING P 4ot %?PF%IFaIBIPg T4 39, wherein the
Tlfeq;blyﬁleﬁé cdrfi@ of tlhist 34 haerg@ableest bR R firgt chﬁgéabIeréchi@ and at least
nd ch € nmononeric unit about .1:4 to about
0“2 .° eﬁffon %rgg% RSP R PP ao?“giﬁ BPIASEC Whher ei n
Tﬁehﬁlyfnefls tarﬁchanlf glelabjsze wieRiomed fiirst cifiipéablesspéties is found on a first
al kyl.acr. cid., 43. The polyneric carrier, of
ChERERIR g e Pl 3r s P s sl Sre i T sl el
m@hﬂmgeahte nnnonerlc unit is charged to a cationic
es at .a Meric carri
TG i RHaRL A Pibindns GRS B Rt S Rt fcies pon

depfa)tdnalh(ﬁl tNe Becdhd d}ﬂrg@))fﬂdpk@lés-laﬁrbzn@@@sp&ies upon protonation, and wherein

ethac |.at e C.- C6) al kyl s am.no(Ci-C
8 e FRORSIPYRUE b aPor RetiTCeh ey b sttt e about
aﬁi&ﬂk&ﬂ acrylate 45. The polyneric carrier of claim

ereln th d Ob] bl oc [ Ses st. .
15 el RS HE KA GBI 1o AP i £ g cp g st e unit 1o the
swa&ﬂmmegmmen&mamamﬂﬁmtheneummﬁbenmdn char geabl e
rrerlc uni t l.et h | at e,
DR SRy thelmay TR g PP B R ar kg Be P .
(Cé@g)al]ﬂ?l@crﬂm afgeric carrier of claiml, wherein the
ner. furth co ses .a a ock. .
TRt T oS e e T8 S el g Spd sharecappe mpgpmeric
mmmsﬂhquﬁ)ﬂﬁﬂ&ncmhaaennpﬂhﬁammk&neric carrier has an
ave dro c diameter | ueous mnedi
g R R L K R AR e e T S I S S
Cthl@/l-[amiryo('(EF(Esﬁnll@ﬂ}Etﬂm(&ﬂatef N o @& B kyimaine{(h-(t; Jakkyl-methacrylate, or
arrl gverage hydr odynam c di anet er

N5ﬂ5§ﬁ§%§@% d$gﬁﬁ%fmﬁyﬂﬁ of about 7.4 of about 20
Therpotymeed adttitier b Qlaiirl, wherein the hydrophobic block comprises at least one non-
chargeable monomeric unit.
The polymeric carrier of claim 45, wherein the non-chargeable monomeric unit is a (C,-Cg)alkyl-
ethacrylate, a (C,-Cg)alkyl-methacrylate, or a (C,-Cg)alkyl-acrylate.

The polymeric carrier of claim 1, wherein the polymer further comprises a spacer block.
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50. The polyneric carrier of claim49, wherein the
pol yneric carrier has an average hydrodynam c di aneter
WO pocand@eueous nedi um at a pH of about 7.4 of BUDUS2089043837
nntto about 80 nn1 51. The polyneric carrier of claim
8. T &herelnth? F an si RNA. . ng
' kﬁ’cﬂo HEFT Eedrr P 6 m&ﬁ i“’l eel?oéif T RIS ayﬁ?e?"e{:age
hydgudyhagtic Giom@e: is es a(jl.te&s&heﬁl\lﬁﬁat apBL of Th@t Paloy ki 1 nm to about
2Og)arrler of claim51, wherein the polyneric carrier
dhbri ses 5-10 si RNAs. 54. The polyneric carrier of
49. Tlﬁ:|palyi’ﬁeﬁd. carthi@r Elaitn 44) ezhaeinylﬁm;rdlﬁne@a kchirki@rha€ @fnmetagesydrodynanﬂc

100 RNAs. . Th | f |
ST QT B RE S BTt - DHG ARG SLTEP g e aEL P
50. Th@o@hien@ﬁarﬁch@f biyicht op habiie ubd IQE}knetrl@ cﬁrher Hasl Elibﬁfera@&/ Ryda@Bnamic

nmol ecul ar wei ght,, of th | vnucl carr | ock

iR GaR i o5 Tyt b P A AEP S o woR b s pRes

51. ThafpoBh@tiotafsr ofbiaihes, whkeen thakﬂo@kda)ﬁvntagelt BurkARNAver age
cul.ar we e hydr

ophobi ¢ hl ock t.o e,
2. I R P TG G CHGT e I GREOE e OPYaAT SR A
53. Tiegolynefic bdroglof blsln&blo wlherzmlhe fFymehid arfied gpPrifes SCARKIRNAS.
of ¢lai.m 20 ere ucleotlde car.ri Q
4. iR ol Rt i o e i ARG el S0 ) RS
55. TefpoBigriotargdrail oiEinbHy, Shcreinhies ratidoftthenyptley vdekbemblet@ar weight of
carrier,.blo has a, nunber aver a
i R orpo ke o TS v ek BCaRS S BT b et gerier
lﬂ&mesﬂ@hyHEKhmmﬁanrler of any of clains 55-57, wherein
the nucl eot.i de.carrier
6. TR T o e R oS Soh e anr EREe poleagfeient of
thebydoéBoltlabibointo tEthumbbicavp@ky/imeledutar d&@ighi @rthopol@nyle@fde carrier
mrla|q§ ﬁﬁ%57, wherei n the pol ynucl eotide carrier block
#4d® DHumber average mol ecul ar wei ght (M) of about
57. ThEQoBaRridadrti@nt clain 20T hvaerpial tynm@itynacledide cetierdfioca iyyanBfRNA carrier
clains 55-57, wherein the siRNA carrier block has a

bladnber aver age nol ecul ar wei ght (M) of about 20, 000
58. Thdglotyamric Gatrier Di enypdlchaimes 35657¢ ahdrti@ thegiolyabd@édndd cartMdietcek has a

the h obi.c bl as a er aver | ar
P e R oAl Al S
59. Ttéqiotym&rlc G3rier Df enypdlchatrey 3565 7C ahdreia nheqfolyﬁnhﬂedﬂﬂdéaarrlwmce hik a
the h obi c bl a ver age cul ar
SHEEy SO anuit (o D0 BBl R L aET TEu okl
60. Thﬂ:q:lolymarlc Gadrier D enypd lchaimey §5657C &hérti@ I’[heqfolyamqlecﬂ)iﬂe Cdradrmock has a
wherei n the ri.c is stable at a pH
ougpecsoties oty s BRI b RESKSoins, Sof il ai m o5
61. ThMperyﬁteﬁc tdigero hnyne rclaﬁnsﬁﬁlif’ﬂl @hertia (8RN A nirtial Hlgck Ihessnumber
than at a pH of about 7.4.
ot nla s Rt R e B B m 63, Paher ern the
62. Thp@oynerit CarGi@rof tleim nmiefegrse?hmpmwuy hloch [e6 kind@berangdage molecular
ea n 0 nmeric carrier
W%Agﬁ é@ ){1?{%‘;%%3669@&?(8“ é?%@ Q&)p(gaﬁo ucl eoti de
63. Tﬂd\ﬁﬁf&iﬂeﬁa eadap! daicn €, @hatia s g@tdphettic Eoqktiaoh nabieu bvebagd
nd | ess than
8 RRERRbFfior kg PR FEulE Tl | Ty 1o
64. Tigglolyveric sarpaloy ayclfebtmslie6d, atherea thepdlynadric @anpikbt i@ ftalsld et pH of
abgﬁt47 f\nd a concentration of about 18 ng/nL.
65. The polymeric carrier of claim 65, wherein the polymeric carrier is substantially less stable at a
pH of about 5.8 than at a pH of about 7.4.

66. The polymeric carrier of claim 65, wherein the polymeric carrier comprises an polynucleotide,

and wherein greater than 90% of the polymeric carrier loses the ability to deliver a polynucleotide
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67.

68.
69.

70.

71.

72.

73.

74.

75.

76.

67. The polyneric carrier of any of clains 1-66,

wherein the polyneric carrier is stable in 50% human
waeomifser at | east 2 hours, in at |east 50% heOEIS2009/043837

plasma for at |east 2 hours, in 50% nouse serum for at

. least 2 u [ % nouse for at |east 2

e TS BT AR A SHER G B PR S R o R i 10% of the

pobyaufiefiic @ firrif logR yhe afnhqi taidems/eda Eolynuclotie igbd B gelbdt alpBiaghbduwd.4 and a
differen ol otides. 69. The polyneric carrier

copgenipn & @ ﬁﬁﬁﬁﬁTEGS, wherein the polyneric carrier

TiegoPiiete sarfi@og adyndrlabys 1166, &vhtdaNhefhlym®icearibain stkle irtf0%

R SRt o Bt R P Rub B 65 1ehLFoEa B8

maRe &t MrGt B e hass, i 0% HoesephlsyaBiriaCleal hings, oo cailibination
thof clains 1-69, wherein the polyneric carrier

@oMhprises nore than 5, nore than 20, nore than 50, or
'Hm¢b@nkhaan&ﬁ®fmguﬁmmumhaﬁgeah@emgpemhﬁsma&hebﬁﬁﬂb@aﬂ&md%

secpond .char. bl e s ec e a or. char geabl.e
T TR e SE anau TREE P8 SRR PO PriSs re than
5, @forccthad 206 mbreABan Smhﬁf rﬁcbré] thiaf eO(hﬁlldtl’ cbplaedbiecsplali@Ckherein each first

(of0] i ses nore than an .20, nore than 50, or
T e PO ey St st G b B0 E e vrer ol n oach
THeipoBinedbadrgeabhigy & prENLS 69, svhedaryeb plieric hadigewalpéisds eore than

an ionj c species. 72. Th ol i C rrier qof an
5. Gl fhs oA o i e e s BB sk, g cach second
cha@pabileyspedi¢sds hiaﬁgekor ch3rgedblqoo layamdnicspeddsr | er conpri si ng:

ettt WM b B 5 RET T prises mor than

5, Gk thar 2(1; ﬁﬂm thai Jogorandre than a(D(ljfn@t hlrgtdble sphrgeshiviaedin each first
|.east one hydrophobic
crGRBRTES RS RodRizeticioRh it PRy o pl urality of
Tiepebinesc tdiair oftey driabmd 67 Biwhademube natitphathic Pbtk ik k cop@lymeric
blgg(lynucleotide carrier block, the pol ynucleotide
trier block being polycationic at about neutral pH
A bolyatrid @asdé cangisp@l ynucl eoti de. 74. The pol yneric

R e e o SR
pol ynmepblgmeda cra'rr&:ﬁr c@ﬁprﬂlﬂgh&bre@tﬁd e lst&illntﬁe Bl3cl<0¢‘opal4mers comprising
wherein the, at st on k canp ri.ses
lral ity of cat Fot TR R RIS G bt P Pl Sagsine o
A pol yneric carrpawmmpmmpaﬁmﬂgtmamnaanwbahmaynmﬁH
polymers that are c rs as

ol ymor . ohr r of PORRGISOT HeRT Bogai e RSy s pock beime
core and a sheIIpdyhaohbm@%om@pmhwpﬂrs conprising:. i

% IeasH on @rqﬁcgglc bl ock, the hydrophobic block'
npri & ﬁﬁ PATTYY*of species that are anionic at

Thelpolyinerie trtialof plim 73, whareipohdlahdaitidd & maintheatordxdfolgdgiolymeric
UNOTL\ 33272ap doc g 1lb. at |east ten pol ynucl eoti des,

“UHE pol ynucl eotides not being in the core of the

THe@lolimerit Carrier of either of claims 73 or 74, wherein the at least one hydrophobic block

comprises a plurality of cationic species at about neutral pH.
A polymeric carrier comprising:
a. a plurality of polymers that are copolymers assembled into a polymeric carrier, the
polymeric carrier comprising a core and a shell, the block copolymers comprising:
i at least one hydrophobic block, the hydrophobic block comprising a
plurality of species that are anionic at about neutral pH;

ii. a polynucleotide carrier block;

UWOTLA33272ap.doc 9O1-



carrier. 77. The polymeric carrier of claim76,
wherein the polyneric carrier conprises at |east

wo aatiyo4pol ynucl eoti des. 78. A pol yneri c carr i B€T/US2009/043837
conprising: a. a plurality of polyners that are

I nbl ed .| nt I [ j th .
CBP0L IS, B IR BT 6 ByPSHLTTE! nBRE b pmere
bl ock capel ymers conprising: i . at |east one
hyd hobi ¢ bl.ock; i . Pl lity of. [ it

77 TRESHGRREY Ryt ShF AT e gl e SRR PORPL 5
potsmoeltotdeut ral pH;, and b. at | east one pol ynucl eoti de,

73 Atqe %pl neric carrier having a hydrodynam c di aneter
- A BPYRBSUE IO ‘AR P8 about 200 nmin an aqueous nedi um
Wat h aaphraity @polyinerk. that at\GHALYEE 2 F2apbletbiao@ polymeric carrier, the

polymeric carrier comprising a core and a shell, the block copolymers comprising:
i at least one hydrophobic block;
ii. a plurality of monomeric units comprising a plurality of species that
are anionic at about neutral pH; and
b. at least one polynucleotide,
the polymeric carrier having a hydrodynamic diameter of about 10 nm to about 200 nm in an aqueous

medium with a pH of about 7.4.
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