M CELLI C ASSEMBLI ES CROSS- REFERENCE [ 0001] Thi s
application clains the benefit of U S. Provisiona

wae\ppbileE9 on No. 61/052,908, filed May 13, 200BCT/USZH09/043849
Provi sional Application No. 61/052,914, filed May 13,
2008, U.S. Provisional Application No. 61/091, 294,

No. 617112045, 11 ACREEAREYBEE00s "I ° ' "

Provi si onal Appllcatlon No. 61/140,774, filed Decenber

24, 2008, and U. S. Pr@ﬂOﬂ&iﬁWER@NCEcation No. _
[0001] Tlﬁsl #égg'ahgrg ((:: %1P1fs I(t)kl}ea eneﬁﬁ 8{/ brsg % é)ylélf]%g% 'Ap ﬁcaPlgn g% }Q’H/O%?,}?bg filed May 13,
2008, U. SS’FMEWMPWMHH‘EDERAEM 4931@1\IBWEED ZR@SEIQR(HTbVﬁ@@ﬁE]}xpphcation

No. 61/09 10(5)64? ?1 aeg fA%%E ng% P&%S Hr%%loggb)élglg@fﬁga;t‘l\%g ) J?ﬂ@%?%tﬁle ovember 06,

2008, U.S Navvigoml AppigtiidniNe $1/040 T—Eaﬁlbtﬂ] De@ﬁ@e@N@@%mﬁmU h8sovisional

Applicatioi‘[:l %{9&@&&6??&%prﬂeg ngdIO Olefrowglllcrt]ﬁs!’;l trlEeée %%;:é)ﬁglrEact:ed by reference in its
entirety. assenbl i es forned fron1po|yners and the use of such
mcellic assenblies. BACKGROUND OF THE | NVENTI ON

[0004] In certain instances, it is beneficial to
pr ovi dSTAE‘EMENDASd’ChEEDERA([LYgSEONS@BEDlRESRAR@HS) to

[0002] Tklrl)sl VIVGEIU C ¢ Zlol IS e w1% ne Imre]rslttsggp%?tlsuindergolnt\{ae E Xlum{)er%HﬁlPROlEBOO299l

awarded by HerNiapemm Irxsutbem eff Iﬂftalth SIHMG@)WnﬁntﬁhﬁeftW Egﬂ'ﬂs @Nh¢ HOOBIpn.
Provided in certain enbodinents hereinis a mcellic
assenbl y conpr|3|qﬁEﬂqu &ﬁﬁfﬁ@éﬁFﬂﬁ$brane
destabi | i zi ng bl ock copo yIers, e mcellic assenbly

[0003] Desomipr ihsicmgramicdtie asgblas Shotd frompelysim athie ggrog such micellic

assembliecCOMPrises a plurality of core blocks of the nmenbrane
destab|I|2|ng bl ock copol yners, wherein the shel

conprises a plurality of shell blocks of the nenbrane
dest abi | i zi ng BASIKGBORYND/QENHE WNEENTHONhe core bl ock

i S h .
o) g, R AEESOGOLTRFOL S, AESHARL LAty AR o v
cells. In somsupstancespeliversi oS ek peiistdiotigen tasa livikgecet] @rayvidese igrapedic benefit.

refers to a cytoplasm c nenbrane, a vesicle nenbrane,

a coated pit mendraRfARROICTARINVENTEOR ane, and/or a

cell menbrane. [0006] Provided in certain enbodi nents
[0005]  Prpdflesd ip cgrigingemiodigiepss derging earipicpllic asspblyicpigprasing amgplity pf membrane
destablhzlgg blH@{'ﬁ%{)@%ﬁg Q§J ARk %4s&9b19 Ic&ﬁ;kﬁsﬁ%’%@:'oﬁémﬁﬁ el sheilh@hereln the core

mcellic assembly conprising a cofe and a shel _
comprises @pBy dithoftdees bleskeoldbipeinkrare destabiliring plpgk C@Pd&@?ré WWicesinke shell
comprises Qf lLIr;hﬁy sl ﬁg&s G§I%E ﬁ@fn‘oﬁaﬁé Mtal@)ﬂh%g bl%@lp&J Mﬁ%ﬁ' whereln the core block

wherein the shel conpri ses a(f urality of

W

i 0 I de gk S pbrang b i adebe b hargigthe IShﬁilﬂol@CdspﬁWW@h@c at about a
neutral pHV\’fhes()i%b @mt)&ﬁ'm@ﬂ?{ el RO e hBraf %rg%Q%%ﬁﬂgmmb%g a vesicle
destabi | i zing hydrogﬁobe conprising a first chargeable
membranegpeqgfed Pitipeatorang, A@nEHPBe BEMb endi@dcehmepbiang-he cor e
[0006] PrQ‘!ll@&hn @&taﬁgen%og%mslﬁ%fn ik REKic %ﬁgmm%lgﬁbﬁklﬂg{}ﬁpl&gﬁk bt membrane
lock is hy E l'ic at about a neutral
destablhzlpg,blp@( C@polaqg@rg tthe Iﬁ@elbp(&ssgﬁlbly ﬁ@n@ﬁg@g@g@ a@d 8 @l@@} wherein the core
comprlsesta?ﬁﬁﬁlt}y\ﬂ)fl doreBdeRt ofthe ﬁ%ﬁ&ﬁéﬁekt’aﬁmlm%ﬁ%ﬁ}ﬁﬁs %rem the shell
di stribution of char ecies in both forns.
comprises pplurHisy efzdedl Ppckanft Bams @n%éfé@b iging hleeugorslyisf Widagin the core block
isapH deﬂ%ﬂ@éﬂt ﬁ‘fefn@ﬁné’\ﬁéslabﬂﬂ%ngH&&&Bh%b@crb%pﬁggg5 flggdﬁavl\%j ehlle Qﬁcies that is anionic at

non- charged when the pHis at the pKa of e ani onic

about neutgafb el the corgplack Qﬁtqgr@opqlh@er@pcksanfi m@ﬁﬁetnﬁbe sélﬁé blggk i lggdrophilic at about
a neutral pWWhgﬁf’hQ lpﬁ iSREGHR ﬁie ptld'] Bf @ Wak ealQ@ s;ﬁ:m@@ EHRSPARisNG equilibrium
in‘this equil i'brium suc at hi gher pH
values the anionic formwl| predon1nate and at | ower
UWOTL\33271APﬁ>H Vv al u eS t h e 1



uncharged formw Il predom nate. The enbodi nents
descri bed herein include the formof the copol yners at
wa@eopopseseal ue. [ 0007] Provided in sone enbodi NnBCL/ES2009/043849
herei n is a mcellic assenmbly conprising a plurality
d1str1but10pno%tgn‘% gsggcg%afl 0t13I | ZI gtl%légsg%é gl? %0%[% spgméésh%trqut 50% of the

populatlon\M?lH rbe Iaiiioﬂilh End}(bblﬁ SO%I'Wlﬂ ib8 @Sn-eéhapded fvabn thy prls 4 tice K b bk Snionic

species. T%‘Ifgliﬂéelr qu Rlélltl’lgeepé{j I%Eihlle Iglialggegblg :Slgﬁ%gf Itle% ¥1%§)ﬁlép1‘l‘€$p0ﬂdlﬂg shift in
this equiliftlv@cdash mht dt h@hcﬂ‘ﬁ:ﬂbfaﬁﬁﬁ titemtoaiei fbrinzwitigprdlotidatccap al lywars] values, the

s 351 S B850 e BB bR TRTREEDE . e

any pH vampeci es that is anionic at about neutral pH, the flrst

ch eable ci es bein hobj cal | y.shi el ded,
w00 P SRR et YR DERSERPS S S Sy oPfiembrane
destablhzlﬁl@lblb(ﬂ&op@k'lnelﬁ QROBicelRe asiidigd cormprb@igtaabit aadrbeetll®iddn the core

comprises Bip[urr(% f;:ﬁlé: bé%%i %IJB“lefC]ingrfSﬂ?S{gangi %t&lﬂpgng% P%F%P@yg? elleren}/ the shell

comprises mpﬁﬁdlity &f sﬁﬂBlﬂﬁdkls vl @oe ﬁ’ﬁﬁlbﬁheﬂ@sabmﬂhg blaﬂdco@os'l’meﬂs] wherein the core block

isapH de%e'ng?rnﬁ W’é tggl&élggg)édr?q?;?%c& Fulglglk;la t%sb egspg(lzlgs tﬁat is anionic at

about neutyh @Hﬁhdﬂfutsh&la@hﬂﬂé spe@&Heingdsdraphpibleaidl shicyde0f ang Rdkiein the shell block is

hvd thI@&kt ofttT menbr ane destabilizing bl ock copol yners,
ydrophilig g abay'4 PHE! Bidy & bl ock is a pH dependent nembrane

[0008] Prowesddab cdriai dihg)ohiytéhl@ pbrolnas £ oigolic Sisagbig cf)rhpl‘isﬁngdlﬁlﬁr@lﬁ@ bt @embrane

.S es that about . neut r al nd a.
aesabii GEFE e Bt BouBeuralhy R uRazorn B ull SBe e cor
comprises ﬁ@hirzﬂﬁj’ ofp:bke holls whey @embrhfvalesthtelitingdbloddcopdyhyre rvaialid ihe shell

comprises S B ar Pa A0 PP klewbRpe e PP B PoB SIS, hsrsipy thg core block

is a pH de}}iﬂndfmahietnyraﬁff desehitiviag Bydigsibeddonipzisinga Htsocarge spoipperes tat is anionic at

t ' hel :
about neutﬁ E{;I émfl ?eﬁ%n gPrgeaE)E r%?cle?gllgaﬁ SE:BI’P%? ¢ alf%?%efutrgldaﬁle ?lLbCF %J&qgesm the shell
bkmkmhwﬂqmmeaﬁ&ﬁhﬁﬂﬁ&&ﬂ@ﬁtab|I|2|ng bl ock copolyners
t h el | i
oo1 g St B s AR Skl PrE Ry bl el SRyt wembran
destabilizingelbed dopdlugers,ahemiakitic kssé:rﬁblﬁ cqirhprdmgamdemhd Aty wikeein the core

. dest abi f t ch b
comprises g%@l&aﬁl@g %Cﬁ]éeﬁjg?cgy dfrt G,g]ﬁlible ergli(}:eo t ﬁ a%la}?(i,kaﬂlo{) isqngraa ree?n the shell
comprises \Wpaiiityloftshel s bekk bf ot eekobiage &sta&lﬁ'pﬁg alibtit @pblyoheiRewikedit the core block

isapH delp%g?q]g &Q!&P%P%E%s%g@%%% g%cﬁ?p%ﬂ HFIP%a flfsggjgfgggﬁgépgggg that is anionic at
about neuthwy gﬂ?@h iwheretnhad sthBlohlyd mwﬁpetame mﬁq&ﬁdle:n; l?&lrdeph?ft atab@ut a neutral pH.
In one emlfo lniﬁ‘él tézajl‘peérg% (¥e£? nt h rog 1]re ege efr? 8r0ﬁ [ft]&% ﬁftﬁq‘fygrophlhc

properties ﬂi‘aOzﬁe subs@stiatly envaiidns b@ﬁ thead vhpgratury ﬂalhgeaI(I to@0 Idégreefs @eafmd As aresult, the

ti f th | |
rcrophi et sty ST OBt Dt AT PR o Sichic

assembly @asenbi p’atlpiitol\nl scad elhﬁcb‘cﬁhcmt$ 0 Mitell R @sse MbBIVIpE@ided herein comprises

block € n
membrancGE Sy Sina 1RG0y e OGP HBtrEne oy JRAT! Haigp s ortower
abmns(MBa&mﬁéSabaumnﬁ25m1®Waabout 6.2, or lower. [0010] In

stabi |.i zi ng bl ock - ,
[0010] In S%IB ?Ige}%g}n%enbﬁ Pﬁl?ll%réuae cﬂsﬁtaﬁﬁgn g(éi ciop(&lylg%% g%%eg é%the micellic assemblies
mnwdaﬂpﬁmuxﬁ@dxhﬁkﬁumw@bMﬂﬁl@emﬂhmb@@s@dymasblocks or are
[0011] In §%rga11rr enig?o%{nﬁeél Shlih% %Ire 1. OE 810 lerl}b nasscee :i):)h[pcomg s 2 polyetﬂyleﬂe gtlycol group. In
specific equlymatntsyﬂhe stell logk of thg rnembrand atbsﬁmmng blodempol(;imafam b]Sqomprlses

bl ock of e destam
polyethylege elgfol ﬁg pome engbodl(%eﬁﬁrtlgg gq";?ﬂ)g% g 8%11;}))/ ¢s aeplurﬁlztg 8Fshetl HIOHOIH%‘IC units,
UWOTL‘33271A1’é’ﬁbod|rn=_\nts the shel | B ock conpri ses a plurallty of
shell nmononeric units, UWOTL\33271AP doc -2-and
wherein one or nore of the plurality of shel
nmononeric units are substituted or functionalized wth
a PEG group. [0012] In sonme. enbodlnents the form of

e S o Y I ~ o~



mcelle, a pseudo-mcelle, or a mcelle-like
structure. In further or alternative enbodi nents, the

w0 oooairef429 he micellic assenbly over the pH ranper/v§2009/043849
about 6.2 to 7.5 is amcelle. [0013] In certain

and wherewhqng Rt %{;rgt zglg Efu&%&ld%%ggﬁm(gtl}o%hg u%}srarll}:ﬁc;sﬁl stlg’)l‘];tecf1 (ﬁz nctlor}ghzergi with a

PEG grougrenbr ane destab|I|Z|ng bl ock copolynmers is a gradient

[0012] In g(l)rﬁs% !érgl?c{dorge]ﬁglsglgﬁ% Sleqpe ]gclrﬁﬁn?enibiyso g{ t%f: 8 S{ljngg ﬁéa%iogt éZc' to7.5isa
micelle, a pses@famtclauer erazglmbue llm saadtiiral 1A fethoodial@nitse cabodimedts, it form of the

micetic « GG 1 EGRHE ST FRTLERE ERBOARIR o, 1 ho m col i c

mmﬂﬁ%%%ﬂ@mmﬁ@%@m%m%ﬁ%@mmmﬂwmdemm

e e ts e thera gent is
more of g B GG §PTa Bk forbPBek "ot Sape esf one of ¢ he
[0014] InREMDEARAIGRS] pidlilédichgn BlaedkelGOpanyHEhS Cbmplﬁshe at least one research

reagent. II{Qﬁ]&%L lgllalg(?dgrﬁesn?sg? lr%ceﬂ%ﬁﬁﬁeﬁagfyﬂgﬁcn%ﬁcgl%geg? coerlﬁlqgg 13 ast one (Slagnostlc agent.
In some emgtfidoaine it sicellicnkeiblyi Cmpsse atabagt @fe@hﬂrz(ﬂ)@dmfh@ér&] IR specific

embodimegt%gﬁ% th%rl?lg &la fg#el;lf;ts ttagg%d?tg ﬁ}? éh%]f bqgcﬁ( ﬂ@ E che thte ?netmbrane destabilizing

block copcﬂlﬁﬁdrﬁhhl thd @icaigc bisaaily 6pp cbwilvar tﬁ)na,mdloﬁicoifamsmte@a&ﬁors ecHfdnbination

t t thin th ti .
oot S AREU S S A, LS RS ROLLL, Ol M oo
attached tcaiS il bock ofigp tdas Ioﬂ@ofahle mm&mra@eieﬂtaﬁhzlﬁg 64K, coﬁolghﬁ% and at least one
250-1000, . | east 2, east 5,
second thelraé)glét{c agﬁl,t wgtﬁnn éli_)e qo&ea%olrthgo)f flﬁ é}}lgersléclﬂs]%e bkrg %hstogle emlfoégile&ts each
micellic aﬁéﬂiﬂjﬂ bcﬂ‘ﬁj’ﬂsﬁlg ofl atdngge afe BLEC, Saent25pion), deidast 1 at lasst 5, at least 10, at
assenbl i es _described herei rises
least 20, > Of aég §1§t 5'8%% rzi,]i)ﬁlét ceag{l;rﬁ%i én some el Q ela)tﬁ, éfllt eé?pﬁgﬁwﬁ%tpéovbc},ed in the micellic

assemblied de&Sibed@ei A Bbrhy@isaxcdt thastlofe m&lebﬁdien ateeedOshic RBDOISArakd @ at least one amino

acid. In ce%iﬂfel r&%ﬁ?ﬁj @%ngst ﬁ%g ereg)ielztg:naggrg*sy %ﬁotﬁg e Eg%lrucle%‘ude a gene expression

modulator knlaokidiown aggle nh SiRAIA, ah RNA;| agent, RNREr sﬁ@ﬁfate arﬁm(RINIPe fin shRNA, an
m RNA h
antisense oillgmﬁag[? (f e%rﬁn &Btamgrr Irla%nnqg%PE%\?lerﬁf Ij;lher}% eg%egaliltﬁ%%?rgtemaceous

therapeutid &pent(her ap@uin, pepgige Rhzying, donfihail-atdad ce@u®int vemape uiitibody, antibody-

like molecglgrﬁrﬁlg ]%Odg g@%{‘%‘@elo%%i‘q% lﬁl%)dﬁ{g?rﬁ% nhz%%)ﬁ'ltg; oagvlt is a carbohydrate, or a

small molank ivBddyhdldoal anwkighidf grea@f thandbobaidy HattagMarbihe ethbodiments, one or

more of thg g@%agl f enb ?E{nnlslesg%g otﬁg Eoréa% %‘%H,{; ?tﬁaglgerglﬁ%lﬁ 3‘18%?%11[110 agent.
[0015] In\Aﬁh@hﬁbddfmeglfse&ﬂ: gliclltbhaRk oﬂtkhe Iﬁemﬁﬁlﬁe Miabmﬁﬁig blotk de)b‘lymers comprlses at

[ ts, f |
least one n&eigg?qg%,ﬁ? FGE?S{ 8660 cir;afebé)g{édr%g,rpog P@lﬁ% %ne agmbo:z e?: | i{?e/samf: Snggg) ments the shell
block is nctnheptacpe Ui te@tamg@aivbdinfed, bbleadt onsarkotdehogdiibmntisqtidt He some
b destabjlizi bl ock . .
embodimeE 8 sPE s i S s SRR BBt B RLEBTAGE S P an RNA

agent, a diod eub@aaitamh yrﬁIRHAean JbRNAL ad msénsmgoﬁrdd@ﬁd@oﬂ ah. aplamess Gi@ecific

emboaimGEBERRERIoin kAT 0 Y PRSI B BTRBT B ¢ . or an s

[0016] InrobOGMRIdEndnisderoviled Ieadi®isamiadiicmsnd]y @it compsdes arlest one targeting
nucl eotide is a gene expression nodul ator, a knockdown

agent, an si RNA, an RNAI agent, a dicer substrate, an

[0017] In Iirélﬂi\iﬁemlﬁﬂlrﬁdi’lt?[\the steefl bk bsde ﬁﬁmbﬂahtgdmubﬂhaﬁg bldek copplyanrs is charged or

Chargeable t%rﬂrlg ! mﬁ?\flﬁmg n e ﬁb&%ﬁ(ﬁ?{ oq 6 %eng%l}] Tane gigs[tzg%glézmgq)gm% ﬂ%ﬁymers is
polycation@rat asous il pH. G0EkGhin lembsdnente nipotel e bdkscomprigy cdgdic and non-cationic

herein is a mcellic assenbly that conprises at | east

one targeting noiety. [Q017] In certain enbodi nents,
wonsrhe shel | bl ock of the Tenbrane destabilizing bl ock

copol ynmers is charged or chargeable. In sone

enbodi nents, the shell block of the nmenbrane

destabilizing bl ock copolynmers is polycationic at

about neutral pH. In certaln enbodlnents t he shel

o o g, g,

moiety.



destabilizing block copolymers with a shell bl ock that
is a honopolyneric block. In further or alternative
werodient s, a mcellic assenbly provi ded herBCTIUS2009/043849
conprises a plurali ty of nenbrane destabilizing block
monomeriv%ﬁxggl(%rsr%lﬁe \éIMB ugwgsogjl %eﬁtbi Cﬁf%lg&isﬁl%iﬁ leaaBtIhog% Ea{tlg Blgxargeraial% monomeric
unit and atif&Risna Aen-cesdealle hodoémgichhinck copol ymer of a micellic

[0018] In%%‘jsj‘g‘wyg x%%%glhg%%}? F].y\(sprorzg({ ﬂﬁ%?v?zg?l\llgn%ﬁé%1 ycof membrane

destablhzlh@lblbck c@pd)‘ﬂyrhhd Iw(ltEIa -sl@‘llﬁa)l@:lkklﬂt isaromogdlym&eic block. In further or alternative

tha naneri c. unit N.N-dj (G -C .. .
embodimneg 5 I O e BT o i Fly L it gpe block
copolymeravﬂmﬁhblmBlbtlaﬂattlhﬁhfﬁ@f)pol)[nﬁlﬁl Block.Mn S(ﬁiiﬁ?bnﬂf(ﬁbﬁﬁinﬁﬁtﬂ& ﬁmell dlock of a

j celli.c assenbl rovi ded. her ej rioses a
membane %y RO o €GP GBabD & BB e BT « NNC
Ce)alkyl-almén@al ;- (Qmﬁemmyiate hahgaah! witspe N-EG, -Oeye-hini do@ - halls -

char geabl e e r charged to an
methacry g B SR REL T R LB PR n SRR PgRaBr B EBiepber o
combmaud)r&hﬁhﬁrgeabl e or char ged to a cationic speci es and
erein the ratio, of st ch eabl e species
10019] I“§%‘8%?1‘H"°8H%er“&e%‘fc§“‘§ 6?8‘?“@% Pborvécggﬂ?reﬁnr‘fo‘? LD E” Wgh At one first
chargeablelspécids@né baetst céhelecoh(lﬂcl&fgm)leﬁmﬁeh waatis, thd e chabéableGbecies is

osjtivel char roy s. to negatjvely charged, groups
chargeat 2t i R . RS amat bl SRBB0E hEamPRr hureed
to a cationfpHpediad, e mthaietn teyacel bifasitchargédhl spadids @ @torpatirktabrl species present in

vecorsSHLI5E0 P SRS SO BRUE B S st

charged groqp¥en ehaboad isapniits; 4 thBout ailia0atohit Iﬁ:ﬁﬁi;itltpH\/Ei origih amb@liments, the ratio of

positively gl%ggfﬁ%ugs n%?%attllg%l}g Ll%/ar%_egar%lp%ltn 1s :31%0& Pglto %ﬂ“ 2'[ gﬁqu ut neutral

pH. In sonlefknib@ﬂiﬁleﬁtﬁbhxdﬂatmﬁﬁ@sltltlélﬁ clegeh pangs Wesgadibéll clzrgeg ghlupcin the core is
op r,conpris re than 5, nore than 20, nore

about 1:1. f??e?ﬁ %{gq a(r% ﬁ%? geLfﬁlapﬁploo char geabl e species that are

[0020] Incha¢ gaishdonenchar geabtaae UG tadiliziap bbclsa@olyeﬁr Cdrf[pr]S@n‘ﬁJre than 5, more

than 20, mgrgg%}q{ﬁ@: nidaﬁ%ralil é crlrlbﬁﬁrg?ag) etsl%egcﬁets at ﬁrﬁr hargeﬁlbl ? ea% Itoeanionic species.
In some erhivdiménB, the membrage tdsaniliz@g blokk sdpolyhﬁf gegbke spetihe s, mdraithan 20,

more than SR lorSin G0 HelTERE Geqoif S5eis it CLRERRADs. SRR o Rpul Rt

species is ﬂﬁi‘g@ﬁhlm’dﬂ&ged than amokic greied &Sioﬂblehbﬁ(ﬂlﬁlgntbhm{(embrane destabilizing

t 20
bk copg R UGt TRy e 4B 0 cbe A By AR W PR charseabe
species. Inlspecﬁhﬁﬁmkfodlmeﬁﬁhﬁfh mttd&harg@bh sﬁ@ﬁk@ ixckhefded gehlrbeble to a cationic
. tl

species. In:cgrga&]il %Igbodl%rﬂenésaﬁh? g?eﬂl%é% i e%ﬁ]r;ﬂng %lotcﬁ %Opﬁé%ﬁf gg(ﬁlgorlses more than 5, more
than 20, mdeshalHiol érahdrgthbh Mydﬂpbd)byd@r;cmsombms esbaidinentd, b@rofe,block of the

50 t 00
membranea%ggbélbzhrgg?l%c% CB]gg}lrgeg corlnﬁrlsg%ﬁgre é]ilralsln?(:j {%ﬂ%eﬂﬁ%’ Z%t Kare élbaln éO, or more than
100 Chargdabka Gpectrh tHahare nt&rgaﬂ anehatle slatoi ahiodic Rpeciek. A6 kerarpahbpttidients, the core

0 th

vl of RS e T80k A s S e B8 e “APE g B gyivor than 20,

more than SOa g@edthan 100 fiadn iclumgeabls p@eiee 9n sgetific emb@duﬁeleﬂbﬂﬂlfm aligggeable

.. th I f t.h d
species is %18%8%@ [ ercgﬁrlg%btlo gg amﬂrg? g’%ﬁle zrhspo es acﬁgnﬁ' ¢ Itlﬁeg re5b oc:ffbolf gle membrane

destabilizibgisinckZOpolpmereotnhases bldre than S’Iﬁroﬁa thiitﬁl\i) o thanr$t or more than 100 second

har. bl e. I e
cnargeatl PR R RR st P E s RRBBTET SR pecabio o

cationic spatiesal @Mhi@ esipadiiness, tHervosdiek efrtho dicmbrins destahﬂﬂzmg bck copolymer

provided hgre%{;pc%mg)ﬁlsets E}e%e {JIE a%lnoge %e S%(? Pl}lolhel tﬁ ng%) grL}%?grg tl}%ﬁ gﬁd lérg"rsorpg?bic species.
UWOILSRTIApr e t han 100 second chérgeable species. In specific

enbodi nents, each second chargeabl e species is charged

or chargeable to a cationic species. In certain

enbodi nents, the core block of the nmenbrane

destab|I|Z|ng block copolyner prOV|ded hereln

o o o oy N o



second chargeabl e species (e.g., cationic chargeable)
on a second nononeric unit. In alternative

wepdodient s, a first and second chargeabl e speCT/ES2089/€13849
on the sanme nononeric unit (e.g., a zwitteroinically

00211 1o SEE SRR ENE LS 4 et o e R G chhymer

comprises A Wifd) eliar gehbls @f&:@fe}d(e@ ReisRic IcEargHabIk)Sprﬁsfeﬁﬁﬁlmtflrktﬁlndnbﬁetﬁlﬁl‘rﬁ and the
out. 1: In certai

b to.ab 22
second gt 2 ST el b AR MV e SR i
embodime@@fpiikiSA8 s@bnd @a@eamme)emrﬁw @fn@e dﬁﬁ:trﬁ’tblbfnbﬂct it (bleoa kw1tter01mcally

copol ynme th a c that .co at | eas
chareca GREPPRE bt ol G nBr i F0 0 e PR 21 L g v o the
mndwrm&amﬁ@dmﬁ&ﬂﬁgaﬁbhﬁaﬁmﬁ@ﬂﬁkb@1Mﬂbﬁt14&“&@ﬂﬂlenb0dlnents
I L S S RDAE I St L e
destablhzlﬁ?@lﬁlb(gﬁ:a’bél?mmﬂﬂimfordblwki that cém@ias @ &dst oy fdsO&ﬁrg@ibleﬂmb‘lhmerlc unit
an_ani oni c._speci es. at out furth

and actea o S0 BTG BB iis i o PR EH o B! Testpig Gpnomeri

unit is Brgghiat z@&ﬂtﬂ @rtiib OMB&iinent) Al lbast &% hﬁh@ﬁﬂt dlﬁrga;[bleaﬂﬂblﬁflheﬁc unit is charged,

by loss of ? F[?g? aeriﬂlg(gnéc:sg h'%soaaﬁa]gﬁg?hogt %ﬁqt‘ qr@er or eOrQAtR/E Qrtngddlmen?s less than
50% of the G2+ Bk pedbleyth@ohigtic enigie tithrgelio atmicaidspesidsada pignt shout eq some

embodlmegtsntg grﬁ,gglg{g e(blgtoenogn}oeplg glgt (2:1 &gg);%?lkﬁwgylggtgl :] %er?am embodlments the
second ch&frablg @alaberimn®es Bontied hasd. $n @Iﬁ&regﬁ)ddmbms gtaleﬁlst a6 % af tHt second

{ t pH of
Chargeableerﬁ%%m%ﬁ%h@ 1|s %le%%e%clgg%ﬁlgof 8%%1 ta é‘%ﬁ)ﬁloéncrlslgﬁ%%]t ? Bﬁ Bfﬁﬁ{ou "/ajl rfn certain
embodlmehl‘,sthd;eé@d cﬁat@éaa’lekiydnoﬂ]ﬂmct’lm(lﬁs NO-6i) @)-Rydi kg tahaex § - @b fkyl-ethacrylate,

B R PR G T T S

some emb&diient€ izadicribik $yrthch@ngoik@ ableast knd nohtch@geabmpinbsesc atit. In certain

. h bl [ it. [
entoimey 3B 0T O S SRAES) TRASTE b by B et
ora(CzC{)ﬂEyIG&)yBaltd{yl et hacryl ate a (C2-C8)al kyl -net hacryl at e,

| ! di t .
[0023] In gorﬁg? %nél‘lg% n&er%s Sr%tﬁ% 1%8/'2%% Y argglti cp ]ileé%l]ﬁ 1sir2]1§)%1r21|g% é}fl iaglaléeq%%ﬁ%drodynamc
diameter oaﬁboavﬂ]‘r&QE) dbyair200l yimaim speotficadiﬂ}bélfneﬁt& tadmletllid Bsseunbly has an average

t th icellic . ..
hycrodyn € A o0u BE SOk Fy BP0 RERm e e sREe S S8 uiggiie

assembly h?,t@ ai Metage apbottyndifi0 drumetet of dDGESOSPEO iabdut S@Mbodi ment s,

l[lic ass. has an aver
020 g b G BT S o B B0 A 1T SR oa rin
embodlmeeﬁhﬁelmmemt: Gsseibl@ wéltledenigesah An aquedusiinedizind dta pHSﬁemﬂJztbput 6.5 to about

I,.S seIE g% ertain enbadi ts,  the
75 nsong pi e RS BBt beguSiaor U8 PSR SITERUE! Wl ren
30 minutegin lassp]hﬂn\MStnhmnesahﬂsUhle 6mbodi@ead) digtmidel e askambbyoidembrane destabilizing
i ment s el f-ass Iy occurs in less than 2
lnanm“wﬂgﬂwgwnf PEQ@» %%ﬁmﬁiﬁgﬁﬁgﬁﬂﬁ'less than 30 minutes,
[0025] In Icértdlleﬁﬁb(iihﬁﬁhtslﬁroﬂﬁe‘dﬂeﬁsn is hms&iﬂ@sﬁmgdhmnﬁlﬁmset li]greater net cationic

B R T

nmwﬂwa$@ﬂﬂ§kgkmwcmmH%ﬂﬂmmﬁOMmmEﬂpBpfﬂiﬂwlded hereln is a
oozst oS EF G EREY B B Mt o R B e g gremrane
destabilizing blbek c@p(bmmeﬂbﬁdmgmsblodldwd abis:diibliick, wiakdiethe fatib p€the number average

molecular g{%%ﬁ?& éhoe eq)‘:fo {lyto t%ﬁ Pih%l?e?ig%%ﬁe n%aleicf’lldgxrzgt?hterﬁthggpgl blocfk is about 5:1 to

about 1:1, enfdadil e EIS),ut ﬁﬂ au lrrtd)&dsphtﬁﬁ@d:ﬂ‘ﬂoddﬁn@tsmihe edtibio€ tha as@bdd layerage molecular

weight of tgl% g:go)rr 'bISI nl% ﬁ ar\%mlr‘]tl)rara aaYIerf;:% I‘ ]S{ETE%EA;G%EI otdtﬁe s%hgﬁ}) OIBITZ %ggoul?EqC k

UWOTL\33271AP\7@here| n the rati o of the nunber average nol ecul ar
wei ght of the core block to the nunber average
nol ecul ar wei ght of the shell block is about 5:1 to
about 1:1, or from1:1 to about 5:1. In nore specific
enbodl rrents the rat| o of the nunber ‘average rml ecul ar

" Y " o o N a o o o



destabilizing block copolynmers with a core bl ock
havi ng any suitabl e nunber average nol ecul ar wei ght
\unmwﬂmgzg., of greater than 2,000 dalton, of B@DUS2009/043849
, 000 dalton to about 200, 000 dalton, about 2,000

o W b A 5600, B B e
destabiliziZOB pEXdpel guhér® Wjth @lcora bk hfﬂ:ﬁhg&(ﬁ@ silable@ombe agdratitmolecular weight (Mn),

e ot <k 0000 TR cONERIR SISO RS UG SR L ot

1000m)¢mbmbmane(@93ﬂahh¢MxhngmMDoaMmmgmomMn@osdemh>ammhmmeOdmmm(x

t gbl
about 10 05& 8&8%{1 lglO§ Béo galftl&a qa F%}é&{] eu r{;oﬁ{?éeﬁ%/setlil%%& E‘EFPS‘E‘LIY é)}:oquﬁd herein
comprises alpﬁmdhtﬁofﬁﬁk&ﬁiﬂﬁietdeﬂakﬂ[mr@bm&k cofbly0s wiah & el blodRBinglafy suitable

number s gREEmATOOE I St {6 IR 06, O350 Btk BQ?’?’Q?%%OP% lalgp to about

50,000 dalefn. | ess than 2, less than 1.8, less than 1.6, |ess

02 0S50 Ao R aBiniaf BRGt G0 Mo pa g heretn have o

polydispergigsiaddsl of Iésdatin 2,3ess thabll 8, 1ads teanatd, ks @OUS, 16&s than 1A, or less than 1.3.
certain enbodi nent the n1c LIic
[0029] In§?f8%?lﬁl?ﬂd Hai" Syprf)gg%&sefeé% P& "4t° léc aﬁ?flmg)?y tﬁ%tdﬁ%/a%e 4 apflgH aggue 74 In
certain emBoddinbrdd, (eltitdllic’asdemt]0i9 SiHstahtinlig @dst sthtile nipoTibfnBARL S8 than at a pH of
b t74_prowded herein is a mcellic assenbly that is stable
about/*at a concentration of about 10 ng/ni, or greater
[0030] In(certagn emigidingddaUiproviaed Hesdin 9 micdlliv SorblyeR B 8 ,concentratlon of

about 10 p%{rg[a OF, grg%tgr%% glalf:l]t abﬁut %F@ggg%)( Iﬁ%%l%%ﬁlgbﬁ%et ? %tb(}vlé g{l E?rem is"a micellic
assembly th&t.igstabl@dt a@b@diitratienbf @butgb) pg/03ddredidt (€L 4t abcmt neutral pH).

enbodi d herein of the mers. . ,
00511 G0N R R D 7 A8 T bt HEpefic ssemblcs
described Hdagt. ”ﬁhﬁl; is tt]li@oﬂ)}@ﬂleyMEﬁbuﬁltﬂngu tHetbbock €op@plymer @r thk aalkvidual polymers

(whether or Hgt 15 é‘lnE f gl;‘lmgéehl}ﬁ aégelgl}lb}/ye Lsg %é&gﬁ%ée\g?rg%g Egrei%.r Tonget explicit,
each and e@¢r bmb]nmpbls/nﬂeﬂn@tr it pegkniee hatin.is Withib ehe@xpk bEiht jnvediohs @ndibed herein,
opol er t hat resent ed. here i S .

both as an g S B Kbl P i RSB SR E ARG RSty describea
herein.  both as an individual polynmer, or as a polyneric

uni t/strand/ conponent of the micellic assenbly

descri bed he P%g E%gﬁ%ﬂ DRANVNEE

[ 0032] The n%@g‘F ER B8 Q Fﬁéhﬁﬁbégvio are set
[0032] THeawotdh foatuirds of ehietinveoticarard Sj:t forth tiixe pappemile th thé Fippmled Alaims. A better
understanc?%otfglﬁe fu aﬂd esr allsntr(]i\a;le natnpa es of £t tel p?eggrﬁ ?rtB/lfJ:rrgleoﬁl ev&ap %e (%aqé{laencf béﬁ'g%ereg(fée to the
following tidraglefl dédcnpmqnghad SIiISaﬁOfthE dluei%l&df erpbadomentsh HJIWIBGEH the ﬁnm‘ct[ihas of the invention
are utlhzec# ancH%‘é aé%to S5 raw1 S 0% Whi h'n whi ch the principles of

i RYERTPON "&r e utsIo 76§ and the acconpanyi ng
[0033] F1girra\’!\4\n@1$ illoftraid @damp[e@ﬂ) 88 colp@itioe ahdpropuntidslof BAFT agrithesized polymers
[0034] Flguré?l ?E elgn @lél%raﬁv exam F%g%@@l 105 A IfGrlggelrt}efﬁ of %]?&QF -1 IA\]/Eé\/IA
apw&mphe of the conp03|t|on and propertles of

[0035] Flglf[%%n%:%% Veeexxg 11 hF 1\{]\/2[93 Fslc C P%)g%: € Igolymfer ]% XO7 9vo.
[0036] Figwpd] AmidosuFRRXCIXADVIE . of {h0 @@Gimi Highu scetté:‘mg (AhS) detetmamatam of particle size
t he n c light scattering (DLS)
(ﬁpownwgﬁ%g9%59§ bxaﬁg ﬁﬁ]fA'cIe si ze of pol yner PRxO729v6
[0037] Figuwepi &xﬂdsttaOV@exmdple of 00 3d|shifi agulyes df polyArr PRXATS9voatsiRMA complexes
: anpl of the gel shift analysis of polynmer PRxO729v6

Mdﬁ&mnﬁégggﬁﬁ conpl exes at different charge ratios. [0038]

[0038] FigirgOiren Hustrafve éxainplstof it icnigcabstanitly eoroénttalien €S pLpilymer PRXx0729v6.
stability concentration (CSC) of polynmer PRxO729v6.

uworsAAOTL\ 33271AP doc - 6[0839] Figure 6 : An illustrative
exanpl e of the pol yner PRxO729v6 particle stability in
organi ¢ sol vents.




[0040] Figure 7 : An illustrative exanple of the

knock-down activity of siRNA - mcelle conplexes in
w@edovas@ed mammal i an cel I's. [0041] Figure 8: ANPCT/US2009/043849

illustrative denonstration of menbrane destabilizing

[0039] Flglg%lgllg&%lgstra g%eéﬁlqe ]H gl mgglgmerel%{%gﬁ L%] gfll‘ltlglF SR?EN@/ in organic solvents.

[0040] Flgwramsm slastanvedxample onthakasRsoap Yct(vItEM siRNAl-Vigicdleabmplexes in
It dﬂgﬁﬂ%ﬂe RxO729v6 [0043] Figure 10: An illustrative
cutture ¥s€ehce nmicroscopy of cell uptake and
[0041] Figuit g:ameilluittadve din®hstradoi dfafentrar @lkytarilizgy diNAycO pplly @xéSmicelles and
h RN%TC &eFlgure 11: An illustrative exanple of the
eir si PERT*Sf pH on pol ymer structure. [0045] Figure 12:
[0042] Flé\ﬁe D1 Anisingoati v/ €anSiiRred yleddon kii@ckomlaunM) ahaysisaif pslyRBAPRx0729v6.

| t d | ] | |
onsst i R B D SRR D ot 1O Bt B Futon o
polymer-si®NA famiptdxeonal i zed poly [ DMAEMA] -macro CTA [0047]

Fi e 14: An illustrative e |l e of the nt hesi s of
oot Figisd i 0 By e GO AR e sy,
[0045] Figdrt UBtAnatlbseat exaiplas diknddieloRATia Ga-<{RN A/ rafidelatdngilexef in cultured

I PE! and MAA-NHS [0049] Figure 16: An illustrative
mammaliag e ipl e of the gal actose functionalized

[0046] F@[gg\mnl;MM)le;mﬁ%ﬁEﬁﬁf\gdﬁMsNHﬁ) fusilitiohd liaekp ) PMABMRT-facro CTA
. - t
oosn 1ikg? FRATL RS dE at b el OB fhsilf e

[0048] F@.}té 1 8lyn ithussdi el edﬁnlﬁiﬁ‘bﬂtﬁe REFAICoEDyRiSCRoR b RINGIA ahtHIAA-NHS

00491 Figgt T N bR el B Rt Rl i ST LREATR A A N11S) or

PEGMA- MBK(N‘I@S)td%Io@HEEEpon/IﬂerSOH’E enbodi msnt s, amcellic

rovi ded n_conprises a plur of. .
ouso) 13 EE A B Sl T S ERURD bt e SO oRpYA LRlg and pyray
disulfide agtel | bl ock and a core bl ock. In some enbodi nents, the

mcellic assenbly conprising a core and a shell,

wherein th ﬁﬁﬁl e

mul ti bl ock%pEc]Io%/ﬁrfg‘rboBE%%ﬁ @&cﬁf?ﬁ@ she 1IQPI‘I(é()]\l#n.l‘pri ses a
[0051] Pretiddd in béraokendfodintrets hrereini apd 0ickllip adsyrnigies aﬂdpr&@mes for making the same.
In some en%bnglmen a mlc’elhtc t;glese rq)lyelrowcféd %g’r]%l%%tojm essés 9 %Pai 0?%}1001? copofg/mers the

re selt2assentie n speci g,
block copcﬂyrn@i; tangpriaigg @ wipdlli ds k anda &p@hlbdﬂ msieymedlfnegs sienhikcgtic assembly
comprlsm%rell cori: fmd a SF:% di nr%r}l:]tﬁ% ce :,eth gom?rlgeﬁs%locl Penbz%: é)FHll #éﬁt@)loo?zlé pool]ymer, and
wherein tht Rieellrbmetides @ sl&ﬂ&bdmfb bglthe: mu’ptblosle ﬁol&mﬁﬂ lnrsami Elyﬁb@flments the micellic
assembhesn(ye Cf:rl%@{:l(l) bﬁltll’(l: m%r %ﬁ Esssenél?leed E ns emﬁ r(ébodlm nt[s Ehe n}lcelhc asse{nbh?s are
spontaneom;&jf selfmsﬂﬂfmbkdslp e@mé e:rnbo@nimmd;l, lherrh&lhctakmrnbydif oploli. c
hobic.at a ht% aci di c at .
[0052] In %er?a]_‘P I]flbOd n¥en¥ © CoIg % tr%e gncrg c a%em % lS{)m]sr)lses il urailr%/tog h}l]drophoblc
groups. In emrb@dnbﬁdﬂﬁ@ts llh\?\bydwphMXD erotpd drehﬁlﬂdﬁphh@ld Hlmnhﬂ kalneutgatl pH{is more
dro roqu
specific e %ogm?en% t%e f%droph]@g’l u]t) 18 gro %orblc nal’g 2 ghgh y acuﬁll B rg a plD—I of about 6
and/or a pH af a]:@ul 58 Ia cntmunh&)doﬁentst Szvor @ h@td different hydrophoblc groups are present. In
hiy | ophili.c val ue |
some emch%giargg la dro%holbg uB ha%ao 7 uebuei of (aﬁoeug b%e O%H(‘)re%compound S 7t Value is a
measure oﬁltsudlemﬁiydﬂmnhd-hp@ﬂimcwaluE@a{; £.84%atd, [:LB ((1&9(811&1)1))1:1 of 10f% Splubilities by
Pharmacy gﬂlden% ef}bﬁ,d nqeé]a{uc ,45t1|'11€1 PJS%))Of the mcellic assenbly
onpr ses at one c rge at about a neutral pH
[0053] In (semfgembﬁbnﬂmts the 49re of the smetlmfasszembm@onhpmm atsle;asaine Ickagt at about a
a egat I ve nore s

neutral pHClen% O%b n{é ﬂ%) in specilfn C eq?% ﬁneen Cshaéf ﬁe%et one Qha{gelm 4 Megallve charge In a more
specific emt@gaeny et lesarrgehapdisat lehsemnegaAUe plosget ani et lcztsatw&g)qwsltlve charges.

UWOTL\ 33271AP doc -7-[0054] In specific enbodi nents,
vwonsriAtthe shel | bl ock is hydrﬂphilic (e.g., at about a

neutral pH). In sone




enbodi nents, the mcellic assenbly is disrupted or
di sassociated at a pH wthin about 4.7 to about 6. 8.

W 2®5A}04kn sone i nstances, provi ded herei n ar eP@i/Us1009/¢43849
assenblies suitable for the delivery of therapeutic

onso 2GRS A PR 58 e BERh 55

enmomnwassﬁabmkmsa@@ﬁﬂpm&ﬁuaxﬂhumahubgmaimbhmDMMﬁmmﬁhynE&ﬁmmn68

optional | | east .one t ent
ouss) o3Pt R on AP ST LB eao g fr B8 B dagrapeui
agents (lndﬂlﬁﬁ@ él gaolgzobideaaBak pdtides) st alblig deilnalsordd ﬁ@odﬁlhﬁﬂitscah Imycellic

assembhes %?mpﬁ% af) g%gﬂ&%b@&f%ﬁgy%s a]ilcﬂ g)étgor?%l Yo ﬁLOlOd HS Elf%apeltltﬁeagent In certain

embodimefis Cieé hﬂcﬁlhﬁﬁﬁ;e‘[ﬁﬂids @ﬁavplé@ldéréie drelbidcompatidlce st Gicdding chemically and/or
, e 0., x cit ect the t era tlc
physically gaglg)(, ala ordepro gr ?Sézgfl 1t635a1§re51ts0818 me cGIF\ rna)lf;ﬁlhc

assembliesiﬁg\ﬁ&dlafeteﬁfnre ﬁcﬁi—tehc kd &) d’)tglbft @b ®xi¢itd), proratihy @brhjeutic agent

urrin endoc and/ or ,
©g- Ohgoé‘%‘f ng%’ ’?ﬁ?@“‘%ﬁ 8?@%@3& g’cdegrdéﬂ‘ton eé‘t% “’m%fﬁ)”é Sﬁﬁé’la%‘{ﬂuy @eeuTing process
(e.g., by ef@ioc &) | adl@/pr myérml&dhdarﬁlﬂieﬁtld igent(lygoplhg’bﬁml@)fudaoﬂ pepﬂld’égpayload into the
In ce

af t cont a
cytoplasm. oﬁgllxgﬂ% & aftﬁewléelr%ocpg}tﬁﬂ%cr \glglf ha gel{g gl cgrtaln 6rrs aB%eﬁ,JEef %O&Iqualg?tlde
(e.g., oligdnSclanids) iR RN A /abd/ oedmothbiefiuc otidd-ieedd sientihs akrs tg ejqiressmn of at least

one gene IE& |cel? &?E‘%{ﬁﬂ%&éfl;é&glﬁg@b@awnﬁ t@%&c&ﬁﬁt@#gﬁlg %goe\/lcieg hereln are useful
for dehverl‘ﬂg@ﬂiNA or epsdthbiaesll. pii oxtiathdhcdnesseihn car 1@ zruﬁﬁ(f) tahd fnQither instances, the

cell is in viv?] SIP \g/ﬁe{ﬁl %190 ?hléReN@ezf helggcp ?1ﬁaql\)/r f?(%l(\)/e %H%lelﬂt P]f tg? Wéclel?lc assembhes comprising
an siRNA bingdpadecie sdmihiered @b in individaal i M@d tHefeoB@ER irefided di etk %,ged knocked

down, Wheé!glg rg%%ggete% gagl)lsl Pﬁf%ell% ng%(%g? n}%)t g %]e{%eaélrgnmﬁgérleé)cln specific instances,
the micelliads¥emblss @rcadefticfonst arengeafi@iintesighedoe delivhigrog iR N(Aeor@eptide to

gene knocked down, wherein the
“wmﬁ“mﬁgﬁgﬁﬁ dghﬁ (P%?Z%EIHQ knocked down by the si RNA
Definition@dm ni stered). In specific i nstances, the mcellic
[0056] It B &Pgegg?qd\}g?t w@} re%a‘r% h1f8 fa)lgp&g%to%&%e {%gtgg Iﬁlfg% a?'r!l lclu[dieilt%e 8lurea&j and visa
versa unletsaalxgtetsﬁ)dstalﬁi tb $e othertwiire. Thadisyiatl bral "theDedférné dieam sof 0 htever the word

rstood,that, Wt a

modifie. ot el G Do o1 el BRSPS sl P i or o
plurality oﬁptﬂyﬂdetrfsér nuelestilet) I‘Hy&BﬁSsaﬁl);é }DCFkES,S bqulﬁ&rat ad ' hLQ:leb&des would refer to one
polymer 0%%&%%%03@% FlST \?I%Las\k%? aluf%lall # ng]é/merﬁ SF nlé % g8 élﬂl%glste ?\%{n {ID is expressly
amahxobﬁh%ﬁﬁmnmamnmgtmuahaokmdﬁmmmmy refer to one polymer or
[0057] AsnLt?g(ill eé?lfl g\é/g mo§ y‘e% (ﬂr & %ﬁ%&ldi agg aﬁtacl{%g 01¥ gﬁ% Prg%elgﬁ%gether by any interaction
including, b lW@jf efotondastingxaiple celfe ef mbie cOWﬂ)eand)nﬁE’[E)he Of m@B @on-covalent
interactiong EGC‘$ eglﬁllf g(grglgé}ﬂ 8t0§ces Vdg ?{%Fa(l 'g:ra&{%‘f E‘{B&}lag ngttkg:aeog or the like), or a

combinati@xéreafs from t he context that such is not |ntended

[0058] A]Lpgl%_?c;%ﬁﬁalwgﬁ gr%{q% tgﬁ?% a;{é\fl(l)aac 06 g%lipﬁ%t}c %())/upa,n us rc]iqqerem reneans a
hydrocarbomiheic@ciiat oy bcﬂﬂfai_gﬂt -tigin (by., wiyancied)y) (bfa-nbhem dr chﬂglc emélﬁqhhgfused
bridging, aﬁnﬁtspeup f(]slf g)ﬁgl%%)clla)gaengtn?ag%n rg%%tglg satgrtapﬁ Em]a}b?o([} onv(%\? SQpmore units of
unsaturatiche but Waidhss harbienadd. iUahss otbawise gatifiodslipthuec eofips @htainie20 carbon
like), or a conbination thereof. [0058] Aliphatic or
al i phatic group: the term"aliphatic" or "aliphatic
[0059] Algmﬁumonom m&dlchﬁrrﬁhﬁr onﬁalhmcandsmdieﬁcwnbms up@li heteyh, is a monomer or
be str ht - chai n 3 :

monomerl%lru(;El H Ceﬁré%g %r?u | : reS(e nt AR P a omc ?Haggg% statB r 1&1 I’(l) chag%eél state, but in the
UWOTLSRTIAPEh| 1 0- f used polycyclic)gand nay be conpletely

saturated or may contain one or nore units of

unsaturation, but which is not aromatic. Unless

ot herw se specified, aliphatic groups contain 1-20

carbon atoms. [0059] Anionic nononer: "Anionic

atoms.



UWOTL\ 33271AP docnon-charged state is capabl e of

becom ng ani onic charged, e.g., upon renoval of an
web@otsaphi le (e.g., a proton (H+), for exanplBCT/OSHOPH3849

dependent nanner) In certain instances, the group is

stantl tivel harged at an a rox
non-<hareSHOR! B PPl b BB Gl P RS s, Sbn v RBR 2 B isBhlig e a proon
(H+), for e&hl’ﬁﬁlf: and p}aﬂépyenda:euhmabr) dah cﬁta‘dﬁﬁkhr}éeﬁfﬂe@kdﬁp fubstdn@ially negatively

charged at dp gﬂ%é}g]m%tl n%P ﬁ%caigﬁl gutallﬁl era%eg g{) %Q%Qa%lfl E)gc?)@gg gu stathally neutral at
a weakly aaitfH. Mae pordimiéing vatples sf @blegleqis,lndbmi‘e(hﬁlibﬁxyagﬂodﬁs, barbituric acid and

- 0S in' aci ho c acid u finic acjds, .
dervartve GRS G Ao P RBRO % o p ok bR o E bt Ppie aics
suHmknmﬁwnme@mme§pﬁnmﬁemmn@s used herein, is a group, residue
00601 A TR G AT AU RN ot e g ST is presentin
an anionic@Aj3gdal @ nod-chaeea RiarkghA M @O hé-dhaedatie issapable of }D@d’(bmmg anionic charged,

f t h I
e.g., upon ]ée)lgg)ﬁ%lloé a1i(1) ﬂecér% @eggégg | ?H%% ﬁ%reicampllgméléag{l %e d)eﬁt ma%Ler) In certain

instances, thd @tcapaesducton o 3, suHSs%ltldlyeleQd’tlvalp Iclsmgddeu hrBapproximately physiological

v oGS B AL RSB G gedal an poprguetely

[0061] AgUdrsiyaridupd ds yisddewdieina the @drma amd? kI a)tyl@@(bdﬁl eefdgrtto 1{1(916@&110 blcychc and

tricyclic ri%%lyﬁ er%é P%/E]\é a t?%l?%f&]sve? foﬁ%%g é{l}g Fl]%lal érB’l vgvaeﬂr} %Tga(sﬂt 8¥ ring 1n the system is
aromatic ahd 'Wﬁt)té:lh le@chrringgn l$1§i s{selBcoaitis fgecto E@kﬂhn@fnefﬁlbete to

fourteen r, wher ei n east, one rj
o021 Ay R BGER PR TRORAYTE R Bt BR e PGy e bevveen 21010
+30 mV, aﬁ&'/ﬁﬂ @apeantadindirithoeberi() OS&m%&ahﬂd} mmmeﬁ’&hm{gmb aMBgative

e neut ns a partic
charge (e 5 e B dbo4 s AL P Do TS Bl ndBne o st of
chargeableeupeli@ithdt e cparesiblRC@a pdsitive thar &t (e AU BIEAr spécdgs thaft become cationic upon
plDtOHatiO@Eargeable speci es that are chargeable to a negative
arge (e.g., acidic species that become anionic upon

[0063] Aﬂﬁe(ﬂ)h@éig,:’lﬁfmz(b Ipblysamdgtlcﬁl Itﬂﬂ?fhtﬁfﬁdtol’hthmfﬁébf btﬁ@plzéddl)mzﬁlft fluids of the mammalian

char geabl e spe at  ar rgeabl.e to a positive . .
body such iy B 4E S RPEESEPor g BUE. I3 AEBRuteary B ehigneic it i

about neutpil ptignatdion}.g., b POGS hboks7.0 sedbotiet. ZEIIInson’ﬁ:Cinsmlces about neutral pH is a pH
si ol refers f th r m nant
of 6.6 to 7% %]9’ l&sgd g%‘ ,?]tg r% ﬁ)ﬂé@&rsw 0&@ ﬁln gh}ﬁ oggcalepgg?ru ﬁXnoP%ous and

medmm£@ﬂ®80| of nor mal ceIIs etc. In certain instances,

[0064] As us&gﬁeregg Svy—‘l‘“Sﬁg 1(‘3% rglgtgg Olmt ggszl% fluﬁ t]é)g IHQE%’I 1Hentlcaq 'substantially
similar or $1m1,ﬂf1ra1‘ﬂzmﬁ8r an&/bﬂpﬁsse@ﬁldéﬂtﬁhl fbbtigiaky ghdilafor Ginblat ghydicd andisr chemical

characterl%ﬁilags oqu ge\ s&eg)'let IBJIGQFI ?e ésrsns lﬂ% ﬂ@ :‘lfg%ﬂé&gh'agtjﬂ a%r?jié?qh%%iﬁeglébiggaél.be determined

in any suithi)OdineAdn oiedokidnes, @inficellec a3eadlyl ik Cdiﬁﬁlstaﬂ‘bf iy dées not have a hydrodynamic

pricte i RO e 5%, FEL BBk S L nggmes

1.3 times, il deinte, coall 1 tmb&tamrbﬁlnhlyncspafﬁcleafze of a micailic asrserplilysmﬁpﬂlsmg the same

d/ h t t
block copoﬁ)(rgeéi(;) Trlr}d as g gglg(ﬁ]&ﬂ?} aé]allﬁe??gs s%?iul&gﬁ Iﬁt%sp Qf %%}‘a%}‘ﬁl dslP %}ngan serum. In one

instance, aasis@liddsyendynis Béisrdpt@rifrit ded nbtrhaamg/c@mﬂnabd)reof rmemelly thalt n; less than

5 times, 4 glglgs 5&%{69 %gv%es al E{:"vg?eslog6ﬁg}%ﬁ§ %1 CZF tém%s iélﬁﬁﬁ% 2itgnes or 1.1 times

the concenltretie df A@pmblytol arescellid atsenmbly, coﬁpﬂiﬂuimﬁe sazhetbilatle 8opolyn@rs and as formed in
times 4 times, 1.3 tines, 1.2
ana@wmﬁyﬂﬁﬁma ?81 €P¥Oﬁ%§mgﬁghﬁmﬁ}%8?%an1c particle size of
[0065] Hacrbalkyd thé ErrﬁSlﬁ:&lﬁdﬁilMl coeups arsdlkyg giohp whemid ableat kne of the backbone carbon
mmnsmreﬁﬁa#%gF ﬁxeoa as formed in an aqueous solution at a
B B Srmed in _human serum In one instance,
ovomsvgs i cel | assenbly is 9d|srupted if it does not have
a concentration of assenbly that is less than 5 tines,
4 times, 3 tines, 2 tines, 1.8 tines, 1.6 times, 1.5
times, 1.4 times, 1.3 tines, 1.2 tines, or 1.1 tines
t he concentratlon of assenbly of a n1ceII|c assenbly

o o o o r



atons is replaced with a heteroatom UWOTL\ 33271AP doc
-9-[0066] Heteroaryl: the term"heteroaryl"” neans an
wa@eoob/1geeup wherein at | east one of the ri ng nROESR09/643849
a heteroatom [0067] As used herein "char geabl e
eci e "chargeahl e grou or char eabl e oNner i
ovos1 1R g e BREPEE g Bup B breBhshEr Rl BT o o T e bers s a

heteroaton@ charged or non-charged state. In certain instances,

abl t t, b s
LI g e e S SR R R

species, grﬁﬂ:t d)rQiiUnGm@ﬂikalﬁgﬁﬁi cisiead eardoyl of heh- cﬁndr@ed st;tﬂél Iﬁ bert‘aﬁf‘i’ﬁstﬂicesoﬁ chargeable
ectr
monomerip G SE SRR hie o £ AP gR B G ot S e aded o by

the addition @hﬂ:ﬁ@@;ﬁ ok &n ﬁaﬁ@plﬁﬁ: (e g, ﬁ:ﬁﬁt’o@ QHbl fer gaoipR'in a pH dependent manner). The

eapl e i ncl ydes, i scl osure of
use of any gﬁ e?w% rchgrﬁn%pe sgﬁ%e,s gtﬁf%:al%lﬁ STOPR Sor chacrgleétglﬁ éIRBPIg@I‘IC un1t includes the
disclosure @f ﬂiyp)ther Of a "chiigdagle abelce:s odhairgeshilCeroy” { or ' dﬂk@slﬂe monomeric unit” unless
. otherwj se s har gea S t hat,
otherwise St%tﬁ‘gﬁg é:gargeat)gﬁgecbeé atBPtés E;’lgrge]cp A P%Ee.agl&lo arbzﬁlédng 88 CB?rged or chargeable
to an anior@hglegied i espbdesasn gap ani 6 eBlﬁheCﬂ @SihionR cRar§@RCAt©& ndh-charged state, but
, oup, that is her in an anionic. c st at
in the non—g%arigegiﬁ eglé @pghlgpébelrtglﬁon\re te(ll F])é?tnﬁtglﬁmg ﬁgar%eg&gtget 3 el%{ tgre removal of an
electrophile afnétbdse ppdtob @i gn eeuifRIch®ddditnontar oﬂﬂ‘géﬂble&pﬁiiba ﬁg&(ﬂ)emes that is charged
. state, e. t re an el ec such
to an anlorbg g %P%llt%]'rp}{ Eﬁs}loﬂﬁ He %rg@jgin?edctﬁaé eaerphg etrgegtplg spécies on a polymer will

beamomc&hﬁp@ﬁabﬂepKQ&EkBﬁ%@SMﬁn%@BQhGSfmhamngﬁmeﬁ&mgeﬂumﬁmaﬂm
bout t
cquitibriu i AL @R and DR i Bt P corsbis? A0 e B SrBa b fenggeed or

chargeabletia@icR" &it "cBRarfdd on eldrgeiable (pKautioec bacie’ Si§£)£pleaes @Igroup that is either in an

caonic oG bt o ST B s WORTAR D e &l SEP fomered 04

cationic clafpeeXxthigfe.g. Aoy tﬁehz&idgleﬁ bt & eik@&@plﬁls sutlh;ﬂta pr&on @harigepkctic embodiments,

har geabl e t.0 cat,i or "char h eable to .

o chargea AR Gty Bt o s A Blyg SIRLA SRR i

not every d¢hargadicatiahic Qticies Glhapdg]ﬁdersilmbe cz(mbmﬂ @m Iﬁh ﬁe‘ag éd p&t atid, didefiation

ot S8 PG RELASE U SRR BT s v

co-exist. Glihr@aﬁle tnfoaghércaynits' uiekmasd leergdn @t @fed (iikrkhankenblypeidi thageable
@»lnents a chargeabl e species is a species that is

mmxmwn%ﬁﬁ U8d to an cation at about neutral pH. It should be

[0068] Hedaphasi Bedrh Natersdim au@ny archan geer that liydRigen apadbRSudins oxygen,

..a pol r be cati n|c at near the pKa (acid
sutur, it e BT RP Sy Poram @it J 00 R RRRPORG cat 1 o o
[0069] Hﬁm@mblae spebllat h;airds}ﬁbbla Epeelqy"l (hdeBiritetonangeablahieini vathahgdrophobicity-

, - t. "Ch bl .
enhancing nﬁgoﬂe AP Bsegglleli_egr? is g é%o&eIY %uéa a%aé?uzéftﬁueg}, éest?glé greaagrogp which, when
covalentlyiaﬂﬁcﬁé@haﬂngﬂa:lnleysmh tidn mﬁrhjafeg eadypodynied 1 odTeisésahd ﬁSlbdﬂkﬁﬂlydrophobicity

or serves a5 RSO RGO c P B, GO OHE oy G OGO fRughme

physical pmptxf}agempmpdme ﬁﬂea)srul:kﬂ by bigy fese enrﬁgﬁ&ﬁ’ttaﬂsfeﬁﬂ Itl&n:romm)umﬂ between a

non-polar %oéveg eglg waEe[‘rI gl&#r?pgr? }1‘ g%garétg El? ]ﬁ%é %e rwewl,?'czhylgé)’”f)%h%EQ307 YA

compound" sﬂ’nydibpmibmhy cintbeaitlaginei bygts rldigPeIayle)the bgari]l]&iﬁ df hearétiom,coeficient (P),
bstit {
wihis SR, B ELe DRy St ot BN G ST M8 oo

1mrms01bleas0maﬂt@m oQhnch amh@xereﬁxpenmerrtﬂamﬁmdt biedersahidetidnef ﬁydrophobicity as well

as method?,% cg{n thr.l.zlﬁglst%%ca u.laa elé\?/ é% 1§e|s taty ‘1 \grtl] t,gl)*%’iroget I&ﬁednlg ¢ artnﬂydrophobtc
species of e petsedinvgntan rlayisie b&l ardocd ﬁ&ﬂté(yto(aﬁpt&tic,dnmemam@aﬁ@ as/liraedheteroaryl
by the free energy of transfer of the conpound between
SUP% 3" non-pol ar sol vent and wat er (Fydrophobrcrty
uwonsEiAdeegai ned.  Karplus P. A, Aprotein Sci., 1997, 6 :
1302-1307.) A conpound s hydrophobicity can be
nmeasured by its | ogP value, the logarithmof a
partition coefficient (P), which is defined as the
ratro of concentratrons of a conpound |n the tmc

_______ o o o N e o o .



speci es of the present invention include but are not
limted to aliphatic, heteroaliphatic, aryl, and
whedenaaey | gr oups. UWOTL\ 33271AP doc - 10-[ 007B(T/BS2009/043849
used herein, a hydrophobic core" conprises
hob| In certain
00701 As. Mg Oph 6‘b E%“’ PE" SRSV FTSPIF%?ICHB?F%% ap 5%8“’( igsigrees. a
"hydrophobie@oeh B_rsglﬁstdnﬁalsfubﬁicﬂﬂgdd’c'(b ky tha @har i bubddaptiallfy @& Akjitral).
oo o B TG L 3 S S g 7 s
reduction ih@gpredsiondf h Ar@KPREASHr Ol cﬁf‘re@oﬁcﬁlﬁgﬁbteﬂnl’aRMﬁmﬁfedtm&l the expression of the
rrespondi ng. protein as co e on

arget iR o ORCRRR R B SR PECEohiNa spus ERRARHE o e
reduction iabslﬁlssbn of tha td¢£e0 GIRINOVSY tm}]@ﬁ*'espondiﬂg)pﬂodﬁl\l\fhn be Qﬂseisbkﬁby measuring the

uction.in e eSSl the tar
mRNA leis B8l iRy ~B BLEHn NS aH b 44CBRGUA BYY GRS G higecton (GPCR)
amplificatioh G{NIRNﬁhJﬂlcﬁh\I@bﬁdmﬁlbmgluﬂ%h pioGidexs, e thlernkil@iMy dnd hithieliAtidn, and gene
. such as quantitative merase chain reaction (
express1oné%11t|01fuil%\g %chr(ﬁm §8‘1§) ]d]tt %ﬁs%ofﬁ)rrotgpszlgt tf%lqum%qlléglggn )m the art such
as SDS-PAXGIQ tagitiod Binding, rdReroblél agdlydia gmﬁiitd)ph:y]lpftdltd)lnﬁadlbmﬁmunEMay or enzyme-

s R SRS PRI G A 2 T R A e

[0072] Wahdut Béishbaad BDGedAH, expiatstyedied x el blﬁ@s aesihBhie deki@bilizing polymer

canarc SR NEL R TR ARRE EL P2 B RS RLTSES By . o

endosomaﬁﬁctrhbtﬁie&ﬁb ©ed permnah ygdns(e@n golynwalboadys | ia assedihtsirwith or independent of a
micellic a%s%gl?l%/ ér ourt a (gol?l%l nlgcglp pQ iyrﬁeg elregﬁ)etod%%s grlg}lg%xsg\ l}llélgrlnlyrane structure - for

example t&ltey ARELL @raﬁl e)dt 4 @lltilayvesiclei(igli sreatibspme). iIAGhémiaarechiafngielizing polymer can

be (but is r@ﬁ P%:g%s&r?lé elrggrgl?rgrll | (#tr@%g g@?&%r L(&H%P’%f?lglj’ H}lglgli)té\ge |"‘Brmer can directly or

indirectly @itnysis i @@t ve§iele gr dispptiopr 6 k@btar dejnprand (eas 3o obsaitvied for a

bst t.ygth or indq%endfn®>Ff a g1cekllc assenbly or mcelle
substantial fgietion of 3 POpYIRra ST C P8I WEV PRt eof ), to pass through
[0073] Geadehy, Ml e @esdbil Lriglr eembfae dlet)(lﬁﬂfmlpeopbﬂiee@ﬁ[ﬁ)tyn&rm|nhcelles can be

assessed b%?_}%)?léﬁl)éé% e oz(ji;)g!n}millj 91%%61\52%%{'? C?%Era %g%geﬁléa E%@F dos oﬁg%e structure can be
observed Hyesessa@hi ih yjsay thee maa@fee(dda:cﬂy opindivetpakizae of anbagmﬁn‘o rane

(e.g., polylig%?zelﬁ)lgj(ﬁ)eg Ifr\oli Cglg‘il%g?ee&}b%%%g% Ic’gF ggcsjolsgrazlﬁr ea‘g)?ainrgsﬁ gl %}élaemple lby determining
the presen@Qirlablefide difeudhrageng o(r en gtivitast sokiseemeid ah efivi@nserd sk tambl takuch

frC|onof tlo of cel|ular e
membrane, (f5Y1e? BrRap e G s RS St R A PR - o2
surrogate @hayrfoipi detdahaytesiteiof tdést. (Thk yeIBYsSirc0sptithatle dbesat 6 singlb@H value or at
ssessed by various neans. In one non-limting
multiple pg

Sach a change in a cellular nenbrane structure
[0074] AsCLB;Bd b@elﬁ blS ‘aticetle’ ibyludes a pasiten I(bmﬂ)rmr@myeSanﬂ haydrohalgishdl, wherein the

core is helé gqgetﬁ %8%? ngiﬂijf Prgﬁot | é%qtlsj l%&?u %;gl?ﬂ% ¥, g osu%E E}rf%ol;heobig irteractions. In
certain 1nsaﬂd:@,82@ nEdd hee b anied)e” is o roulti@xapgiest, ndypaaiedlecompnising atlbst two
rese

domains, tg%lélﬂerglalgﬁlg ror ?(%g,gﬂg g‘lﬁ\%{ltler o%ﬂgama(g E{] ;cfo?'{] 18% uac’shparl){ally predominantly
or substantii&]?‘b]kﬂﬂ@ethéﬂl@t hydrophatie ﬂntefﬁctld)mganaﬁ)sgfrmﬁthn thavedtres the micelle. As used
nerin v SR L o w0 P URaP REMS b of | nier eot

[0075] AsTUsed maﬁ,yi@aﬁfcﬁt a0 pisbnﬁbi& id 'ynichtindiketif @ smstmgiaﬂiy ;bt-lhaval like a@tficelle: (1) it
is formed glyrﬁpglét ?eggs seH &8 %ét%on o% Blg% cogPl]é/mgrg rfr%?orns}Iolr,igam,g‘eci1 %?eénbgﬁsd(e £ , micelles)
upon dilutioy (ﬁbﬁtﬂ'wdtd:ramsd’ilﬂh kolvanh@ti@i an buthet hnitel tb sthivedl)do bcqlgelﬁsl'sel\/ents (for

example pﬁ%sp%a?ea ufF?Pe rst llbr}%%[l% Z 4? ﬁ%gtqg]%tnb e l(%{luﬁlon (%é??t%\gﬂ oa po }Xner concentration

|ons
UWOTLB””“’lhstances, as used heréth, a "nicelle" is a
mul ti-conponent, nanoparticle conprising at |east two
domai ns, the inner domain or core, and the outer
domain or shell. The core is at |east partially,
predon1nant|y or substantlally heId together by

.y . oy o e



is formed by spontaneous self association of block
copol yners to form organi zed assenblies (e.qg.,

wore@ehsmey upon dilution froma water-m sci bl ePEDUY®NY/043849
(such as but not limted to ethanol) to aqueous

of 100 ug/?yn? A?;S gg}(é) l%fpk%;qﬂ:%(%%e rd /gi %ﬁ%ﬁpéﬁ%ﬁ%%eﬂgeec%ug%%bf 6/ cgncentratlon or
the criticalﬂﬁkélmbn&ﬂtﬁ@l@ﬂ t@MCb)OB) Mﬂb\e&g Bibh ARi@engtd df 1B sul@Onding media
50 ug/m, 10 5ug/m or lug/m, which
(c.g.0. 5M Prid(ﬁr &8 “tfﬁé afb‘lnFrf’?sé%l m%ft‘b%}’ M t{‘?c%ﬁ’éré'ﬁ?nroéﬂgéﬁw gplvent increases,
such orgadi\@Ivehis iricflng e Bbtl1ieni €O REEME At MRANIIEMEMY), d{ndthyiidulfbSde (DMS), and
stable to high ionic strength of the surrounding nedia
dioxane. (e g, 0.5M NaCl): and/or (4) it has an I ncr easi ng

[0076] A I'p1$ H@Rhdent Merﬂﬁaﬂett@st@mﬁﬁgwdaiph@& afa g@dSLgﬁﬁldt@s 5 Rhy Phtially,
i ncreases, such organlc solvents i ncl but not

predominapilyyiof ip~ipialY PSR b6 ABTBIRRNASS D W ge Ty P derendep tpaanner. Tn

certain instak¥)a pfﬁﬂ@eﬁeﬁﬁﬁdﬂ&rar{e@@iﬂlmﬁlg oﬂﬂg%&&ﬁd@ﬂﬁob@ﬁm{y@f@hobw polymeric
-dest abi | i zi ng _hydr ophobe"” is a roug?that S at | east

segment ofblpeleoplymey aBefghe Hiipesy? Plsplity piEsRBohg Pcirsy e sgMBpTes 2 plurality
of anionic @ﬁHﬂgdaﬁle BRIt an onetesithabinlch@ | tAgadidhi@chide SHRPGHBEENE anionic at about neutral

ner. In certain instances, a pH dependent nenbrane
pH. In furt&l@%ﬂr alrpatiye ?fﬁbqgﬁ’é?‘&e% Ia‘é‘o‘lﬁ‘f/ 81?36%@86 épeF‘§S i DRy m%%ﬁéb? lower.
¢.g., endosPRLYPTE M SonReeBBMAE, (R Ih&rﬁ&kneq@a%luﬂﬁg chafddH hydrophobe comprises a
. conprises a plurality of h dr ophobj c speci es; g
plurality OE%?ﬁ“ BRiF SReeieyy "JéF BIE[élFI?ePéeanlelg aB‘h?leétaE‘ilfélPé Ehfpgeabls B&?@Qbe compriscs a

non-peptididland @R 1igiaRdiyiRNb&kbdnbe anlonlc chargeabl e species is
ani oni ¢ at about neutral In further or alterpative

[0077] Ase%%]aqr% mrglcelklﬁ@s%?hl%ﬁqs%rlk@ﬂ H?I‘@l@ ah |s@b]§pg él?eégsepgly does not disassociate

or becomem@ﬂatﬁllﬂééﬂ gﬁ deriiin 1ﬁst£rﬂ&§ h stalfle ﬁnaellﬁﬁ_ﬁ’d@ﬁ@lfﬂi orehthat hiy AR dynamic
nbodi rane de tab|I|Z|nq char gea
t

particle s i, QDA PEBH B CEA s Bl 1 - g1 At g parice

size of a n{fd%ﬂlcﬁhieﬂlﬁ@%ﬂlﬁﬂimg'ﬁﬁmnﬂ:nﬁxﬂ@Sﬁdﬁ}bﬁdré #italy fhhaédiaak b@icous solution at a
hope conprjses a non tidic and non-lipidic

e
pHof 7.4 @(ﬂ ﬁﬁE?SPB%{% Rﬁéﬁﬁ%ﬂ Sat“@f@?Hf 4A§E NHACES: R stalge ﬂ)ilc€ 10|an8mbly is one that

has a conc@®&a8bfol@s61/hBasbINBhek Withis ab&dt 80 £50%, 4okhsmsentl % of the
does not di sassociate or becone destabilized. In

concentrattpéro{ erﬁatiqﬁ\@ﬁsgﬂjglé/§f a gnge&lgmsgnﬁy&@mppgn%@g S4) ti}oqk§o%gners initially in
an aqueoud ¥ltioRasa @ blym @dgy aqaﬁb@hﬂabﬁﬂf@écesaﬁhez gHt7/gt is within
appr oxi mat 60%. 50%, 40% 3096 20% or 10% of the
100781 N{oRody i i fissgin {he s ipgRopgticly” ieedp prgpuddehing  diameter of less
than 1000 ﬁﬂfﬂiﬂfeteﬁsl (A@). tk genslanﬁqebllaﬁxqakm@@pm(ymelﬁse difdbdAsionb bifalf @60@ o allow their
qyeous solgt on at a

uptake by E)‘H‘G’évﬁﬁ%f spyprahehe %%‘PP%%CI@S&FV 7 lﬂ?gesﬁ Sﬁgggtﬁjém?lﬁ‘élfl &g edameten) of

200 nm or@esS tiaking: dﬂk@&lﬁﬂehl@ tH@ﬁ@Hfﬁﬂrthlés&aﬁHk&hﬁrh@&r dNASO @n or less. Smaller
t1on/ asse is wthi

nanopartic%g,g&f n%vg% | %gq%or]; grf ut 8(%n ty @b ut g:?()l %t@%g%i[i 2@ AR to about 100 nm, or 50 nm
or less, e.gG csriﬁrersglt dtdran n@lfsofrm{ ARtusQIh @@rﬁflﬁé'ﬂﬂikoﬁln%tsa mcellic
a conpri si n t he CK C
0071 NGRS YR B EBUS o Tk | B QS reprsdo o gympound
and/or subﬁalﬂjh aspiR @E &a‘ﬂbﬂéﬁﬁc@fp@ﬂlteﬂaﬂltb ﬁ@olyﬁﬂdle&l&% (e. g[ Q@go‘fallcleotlde) chain. In some
l.e: As used he term "nanoparticle"

Nanopa r
embodimepis “§{GP ey cPHRep R/ of ﬁ@?tﬁ‘@ceéhaﬂfsé)ﬁﬁ%“éaﬁ “EFPYHO%@ iPRan
polynucledtAO Q.4 ajllfgﬂiﬁfcgbﬁdeﬁ &ii)n vid AplgepRdRber lilkepeNRNOMA Eib&di@snts, "nucleotide”
refers to 111&1&1(;1&]31%@}{:216 &% Ss% (grfl’i@“}% gtld@@-ﬁﬁcﬁ%ﬁ?@ L gst !%)l Icr)lvge}:talan embodiments, "at
least one nnae@marﬁefeed 8 Snd\@\BorénhWIGS IpreSédt;ah gioud bBRIshas, (he ofk or more
nucleotldeh g‘rggg%rlee{eln&?lg(gf%gsgerg rr?gr? f ?Vgﬁéﬁ%?t{agqe%i%ne%gg ggrl gl‘eé‘!géCSOValenﬂy attached to
one anotheDIVRd Julf, iM@R QR alstan6ds St leSt Gne MiAMREY" Lif@dBlAE S 0dre pBIORICIeotide

10 nmto about 200 nm about 20 nmto about 100 nm or

50 nmor less, e.g., 5 nm30 nm or 10 nm30 nm are
wonsTA s ed i n sone enbodlnentlé2 [0079] Nucl eoti de: As used

herein, the term"nucleotide,"” in its broadest sense,

refers to any conpound and/ or substance that is or can

be incorporated into a pol ynucl eotide (e.g.,

ollgonucleotlde) chaln In ‘sone enbodlnents a

. o o . o, - o




| east one nucl eotide" refers to one or nore
nucl eoti des present; in various enbodi nents, the one
w@eooansmE2Nucl eoti des are di screte nucl eoti des, PEF/ES2009/043849
non-coval ently attached to one another, or are
. _coval ent atta d t o one anot her. such, .i.n
g, Ohgoé‘%%[l?oé‘]%% *1’1?8{“8818‘ menty. 2 pRiye CP@SH‘EG 1?1681%218%% GRIPTIPIRG RyoLr mgre
nucleotide @M@ oMEridMHitS polynucleotlde UWOTL\ 33271AP doc

o1 OFRy AT b st EO mEOY e EFrE: RO raIg G Hofeat xpression
modulatorNid@h ebgdndeedtide agear dapahﬂé’wﬂlﬁduc{ngﬁgﬁécu@ tngdll’l&tfdne)ﬁgdnd @xpression in a

ene ex ress as used her
ivine ot ARG BARF Bk Tie PRk Ta0H o SR Rentr b oo Pevayt o ka
interferenc@ |(REA[)Uﬁdd&ﬁIdl pﬂﬂhwag efich aapakluae Qf trarﬁﬁl.pﬁbiﬂ tha@iva@ine di) mRNA
| ation of gene e in '
degradatloprga ngsg?&g}n ﬁa?CHBU%ﬂ]t 1nlﬁh1lt101il P]i’ﬁttflé%tl?lbor HS H'h{bﬂtg% 95 %ttenuatlon of
translationMOR fa0L SO gedayexwa@moa fmod il aldNAndlideeic b iteiy@RNA (including virtually any

regulatory&ﬁ%‘s%ﬂ aﬁ,ﬂ? gﬂth‘H‘EtS% hw%%/ S?V}\hﬁe glhgopblé{% ¢l %ugﬁ\[/% C?LR[N%TFI\B?I shRNA,

apanmz&&@MﬁBﬁk@i@Qﬁxu@hﬁﬂkﬁbfanSCFIptlona| i nhi bition or

[0081] Ol?gotgﬁcgef% ? I cl?c%wﬁu %{hl nhi IhtarlgP n%tgré)hg(&ltﬁf; S%t‘idlt I Hockgown agent" is an
oligonuclebtdbspadiad rvghidhregh hhdﬁut gEI&:gdxbtatsﬂfn)byﬁﬁﬂéet(ng aad bifdifgan intracellular nucleic

acidin a s%/qggrgcg%]leeﬁlcﬁléﬁg%n%le %Ibﬁﬂjgllné §%4 B egso g}%ﬁﬁ%l oglblt ngﬁcﬁmagen?s include
siRNA, miRINANAQ RI01 didee Eubs @i, ﬁmyenamaigog&ldondq@rce:ewlsmAsar RN@r;, eofgene

y 1%&?8%#10 igﬁnuclgotlde P ﬁdomn agent: as used
oligonucleRUGeR P any ATa s ARG e 'dE k nockdown agent™ is an
[0082] Alsb@hunel s tRokingd &ligpeecieasdenif@htoagiolyinithtdmrisheme00 nucleotide

monomeri%ﬁrg{ el[sn?orgeg Flg 1‘!:,1‘[%6%1 et | ngrﬁl‘gggtéc% e gligc‘ofrlll as?r%r?hlgtera% gr/éoulalae‘ stranded RNA
as well as Nogle hndinrtdbllﬂ@e avaa il ENA (B‘urtﬁértr@@hth@he@ﬂt I'ahelelitipt, K aashic acid,” "DNA,"

" " t b

rNA. o G L B R e HAR s og RS A T e nclucing

but not hnﬁ:ﬂed gm@pmieemtlbld asida Aanyckat abdgs acadidL AR pHssps®-PNA, morpholino

nucteic acliFY G BBO o SH BTGP HOWBI Rl EORBYYEH igptyordpets. SN
phosphoramittile Gﬁ@kagdﬁ mm:ﬂmﬁ&rslcﬁ:n biputrisicd from sewn®l eubed pronded us1ng recombinant
' or./ doubl

eXpreSSion;S?/ %‘téé{ﬁ (el %lﬁeﬁ%ag%p% il E%S@gﬁy% h%?l or g‘B SOLEH & lgosice” is the

term descr[ﬂi#g a dEI;ﬂpblhﬂI‘cﬂmpﬁsmg d@odceicaBaride il Ltekd. d&E mofidsa@h&ide includes but is

| i d :
roctiite g a5 ososs oy o TPy €t M ATRSP Frggectriae
mimetics dnd @lobesaesharides hld)d]lflﬂ@ bﬂi)uﬂosthﬁﬁngﬂllyﬂﬂok}ﬁ@rdups piphdleend) uethek ¢ hydrogen

Or amino g%%ulgg,g)ﬁ é% %st%yl{t&atl fﬁcklnt F}g‘lyﬁrﬁéfl éFOélpéh]il %Jéﬁe e&boﬂ%f“& a nucleotide is or

comprises a@htdsil mictdosidophiokphad (@Q @Slﬁh)ame tigmadips ghgnoging, cytidine, uridine,
h hor ot hi t
ceonyader PR BRI B8t e A SR Py B b oodiments. the

b%euwmﬁﬁunﬁﬁﬁﬁ(mﬁmﬂmgﬁﬂuﬂanﬂgmkﬁ@ﬁﬂhM@ﬂﬂkaEWﬂﬂEﬁ@MﬁﬂmﬂMﬁﬂ&ﬂBwhwh
t | t
mimic or SRR BR8P ST R BT P RUES R pi g boes
include 5- ﬁucﬁ:@m{pﬂuﬁﬁroﬁmnﬂaml §I-dhg)r®ratmn§38)amﬁlitﬁ][ hygexardnaxass:, 4-hbdylcytosine,
i d d but t
s-(earbox RSP AGER i R ot PRl hineig BEb 2 iR el 0

carboxymét]ﬁ}d:irnldﬁﬁetnﬁmﬁeﬁdﬂtlhtﬁbuldﬁl b%tﬁnﬂ gad‘z&to&ﬁdueﬁﬁﬁm ﬁﬁ)@@h a¥o-iskgsntenyladenine,

t X
et LR 2 By RS2 Dy
3- methylcﬁsin&r ﬁ-fmed@{ldyManN@zdidmhd: Gnaéthﬂgmmm(,ﬂmeghﬁmsométhylmae
5- methoxyﬁméqoglg P%ﬁfb%uéacbh a Er%a%gosy%anﬁlgSI h{saﬁfyﬁﬁ%a{]y%ﬂly?ura01l
UWOILSRTIAM Ghlanosi ne, cytldlne urtdi ne, deoxyaden03|ne
deoxyt hym di ne, deoxyguanosi ne, and deoxycyti di ne
phosphate). In some enbodi nents, the base includes any
bases occurring naturally in various nucleic acids as
mell as other nDdlflcatlons mhlch n1n1c or resenble

. o o e . o o



car boxymet hyl am nonet hyl uraci |, di hydrouracil,
bet a- D- gal act osyl queosi ne, i nosine,

woBsovsepent enyl adeni ne, 1-net hyl guani ne, PCT/US2009/043849
1- net hyl i nosi ne, 2, 2-di net hyl guani ne, 2-net hyl adeni ne,

5—methoxyﬁéa?ﬁ,‘&%%{atﬂﬂ%?%&ﬁ%stoﬁéﬂ%gﬁ%n%‘,: &g(lziﬂgbxygéer{%tag&l \g%u%ilosri]nee” pseudouracil,
queosine, 5thmtyh)yi|na mmhmtzhyilomraac i2lthiouracil, _4—thiouracil, 5-methyluracil, uracil-5-oxyacetic
acid methﬁé@fu%ﬁéﬁ%g%gg %02% lél:rﬁe_éltlymzothlirogr%(lzil, 3-(3-amino-3-N-2-carboxypropyluracil,

2-aminoaddhindT e yCiatidioK yne?, byt aviigpidine. NWIHs\3 BAEL AR iddtde universal
nucleobas%}sﬁ(?éjts aﬁ ;grﬁugﬁ%g%fﬁér?igég%oéﬂt Igﬁgﬁygalé/h oF gitroimi%agi)llyl_. gl p(é])e‘(g;ides also include

nucleotide@ G@ich GarB&i adabehwiavhiadnasisiei.c. PR R @ biisaCihdnon@iseASucleic acid sequence is

s G5 Y B R S TR 1L AR L R SE i
sequence-dpedifiy mesieethrougl Bgirdgeh bondjroet Watsa Clck base pairs. Such base pairs are said to

be Comple%%@ygﬁli'%@%@%\f 5 ?ﬁé@bbﬂ%@%w b ginglesjrandsd. daytlessipaices riple-

stranded. pyrrol opyri m di ne, and 2, 6-di am nopuri ne. Nucl eosi de

oo RSSO st l AUSLEEURSES SUERBE s
sequence-dpedifiOinfibtli@g of ydne edfuskiontindie sedabisdm ih redeuth® NALGH @aitdiolBSels mediated

wWhi b I . t ai basic,. i | i I
SR} T M I S OMI N B

complemehtaryttbe tdbget RNA3' di recti on unl ess ot herw se indi cat ed.

nucl eoti de can pind t not her nucleot.ide in a . :
oosar REATERCES LTnERR B i N TRttty GG ik BealioR i om medine
inhibition ¥#degO&ptassiakihbvagie arpRIN Asmedhuntibin basiaclpdds bst iah@ ligtted tolstRNA,

mcroRN:{’@Hﬁﬁgalssﬁ??gﬁatér%g I?lg.& &E‘E%Ag’g%%?%étgfaﬁn gﬁ%telalgg EKI%' (gl%tNlAcg ?dicer substrate

and the prdciispis @gtdoinded. [0083] RNA interference (RNAi): As

o SIS AT R AT T 08 R BV s et

to an RNAX@heskipaising A diddotidedipbiiteinisiapprosing ety IRV baadehirp trdtmittnand
ity AR SR kBT b s s
portion thdt hgtiridizss &1 s taaget REA|iy a canjpbaeneny anynet.dn sonteanghetlinfRhtA, one or more

iS5 SR 980 S DRL e A g s

siRNAs medifitt hthitn of fergergeLiopbe saisop dédradadghofamgfNAhscripts.

[0086] S@%?l%%&@@%%‘f g@%ﬁlﬁ@%ﬁé}]\#‘% Fsﬁﬁmire?"eg%%dﬁatoggosrjug%de having at least

two complamiyitarg poitiosd hybridigddf @ capable BNA btidiz AV th eaihatier sUbsh i dbuble-stranded

and th ecursors thereof.. [0085] Short interfering
cduplex) st SRR STt T Hiob ot er h * Shor
[0087] DicsrtSabduaret @tdiE@NAbsedate " isa RNAr thal @p®xindteyn2 FRNA paagiapliex RNA that is a

s STEEAH aREARY b FUBLER o R TED
approximaGONTPIr basegaiZdpex kinalt \werisiifpgRICA S RNV chaosekh @IS A i€ rence effect

. .strand of the si,RNA includes a portion that hybridi zes
resulting iy, pyng Slgenflggé%f"l{a@“\o kdéwgbrrpl ementary manner. In sone
[0088] InkifviD@elicreprtSionOReused hdreinghdpisaat @hies ghetewpessionh mesis RNAuse any

S AT T e
RNA transedippddsgi o gdiy (€aus infRN Aegd/adapdl grptide ttaasigeat from an mRNA transcribed

o e T e ph R BB B i R b v o

protein. having at | east two conpl enentary portions hybridized
or capable of hybridizing with each other to forma
doubl e- st randed (duplex? structure and at | east one

UWOLETIAPGE ngl e- st randed portioﬁfL[0087] Di cer Substrate: a
"dicer substrate" is a greater than approxi mately 25
base pair duplex RNA that is a substrate for the RNase
[1l famly nmenber Dicer in cells. Dicer substrates are
cl eaved to produce approximately 2 1 base pair duplex

. R I A s R IA N a2+l a



RNA transcribed fromthe gene (e.g. an nRNA) and/or a
pol ypeptide translated froman nRNA transcri bed from

wo b@ogene? The | evel of expression nmay be det epei/nsb09/043849
usi ng standard techni ques for measuring nRNA or

[0089] Asp use(iﬁerseél{l d‘ln%%}l%‘?’ﬁ 251#10\ glwgé)eé ng]ﬁfl% él%&l]éogtegtlazl% gls between -'-10 to £30

mV, and/op 0it: @rekdnaé oft hiabt nusblat Vg eharddblt 6pedies thidh, aractdfgenblé fve negative charge
..presence of a first nu f char abl

(e aci o REPRTE Bhufsidai e D S sy itand o i By TS Sl Gpigeeatie

species thas mecch:&geab]aads a peaDaehagd 03I, basitpPecicehdd baloor ahtidait)upain pro@nation).

ond nu .5-27) of ch able s em es t hat
CETR St P R R T e R P
administertd@ta sb@@@[f&g@&ﬁsls@e’,l bEcellhada pe@paariatif@nind/dr 6AAO | desired biological
d/or oh The &p glt If agent: As used herein, the phrase
and/or phaspacalogisal fiFd- agent ™ refers to any agent that, when
[0091] Tlﬁfhfﬁhﬂicslty&lfﬁdwfe(anﬁuﬁtubs' wed heréiﬁ,gﬁfﬂt,errﬁ i tﬁﬁrh{&:utu&ﬂy efddclivdh@sount” of a
erapeut g POREREHR iR ob i Piabiagh tbnRpRUbE S Btigtfrring trom or
susceptiblel tbarcwwldlsbaiek Van@bif ce)ﬁﬂmme taauna [AiagnaAs, pll:l@/eﬂ dnelroe delay thbenset of the
) t)gg ther%ﬁa{j]tlca tfectlve anount” of a
symptom(y) ol thg SISERSE- S EH AIHRERLIUN ampunt that is sufficient,
Micellic Asbeaiblasiifudtust ered to a subJ ect sufferl ng from or
sease or er,. and/ or con
w2 PepRGER N Girdinda heSRaTH mice M ar by GO e PP ippmbrane
destablhzlhg'ﬂﬂo&ydaip&l@ﬁéls )In odrtaih@ntdiisieas ethe thicsic dSembla mdvhplﬁses a core and a shell.

dit t ded
00931 0 e s e B R R e Al PR B e e
membraneaiamﬂﬁ]llzsmg’l o spegficiemtodinyenef theredrd bﬁyﬂleofdbtsﬁlabﬁ)rbﬁezdeEtgblbhﬁg:lklock
. t nb th
copolymergggs&l%{g?‘ergs%ﬂ) rpeiélen 6?18 g estgﬁlgprlg ETC@?&%@? h]cegtglﬁgmbodlments
the shell bobB thiydpiilc. It fpecitioergbdalimakss the shellbéockirfydapkilic at about a neutral pH.
dest abi |
onss1 AGEE) By S R R RGBT By lock
copolymer®fe.4. J’Iﬁ)l}mﬁzlfdlharhﬁe de sidakyinhal ﬂiefﬂl@rabd:)&ﬁ&bl@ﬂ{l@lpylﬂﬁlf:ﬁ that locally destabilize a
d h

membrancGE Ry YA H) i SRABET T R GERE b P RSO AES,  pyrane
destablhzlﬁg'ﬂﬂbék dop@ gikier comhiias Qplﬂp]lutamy df hy(ﬁﬁ[ﬂﬁbiﬁln@)neﬂﬁhﬂdiemt Sii) a plurality of

o 5T AR5 L5 OBILLL SO B MR Bl P

physiologiC poll, yHaeHcg |smtauﬁize1ymemrbm aﬂ’kE)n{ihﬁgd:mit b endobameak pH and (iii) optionally a

plurality oﬁgaﬁ%]%ng %gﬁc’n&%ﬁ %sflc%%{z?rb% %lr ?}Wé&g}e?tﬁ ‘,Rodll bcé‘té?qn% ?l?e()rglaol of anionic to

cationic spdéisdiahibldck eopalyireiitcas gor(mBodificatiot & n@ntbedip déesaabilizinigfattivity of a micellic

s PSRRI RN RSB RSELTEAL By g o

copolymelﬁhmgeﬁfrbﬁlyib(ﬁ]f[ 4hydatephdl htoselﬁliﬁfmiyﬁblbglczﬂ @8l thuese of $uch ei@bodiments,

modlflcatlgrh(gir t@e %‘B%l %fo glboggz tg gatl%{nrﬁrggegginlgaﬁgg{eoz ce@ﬁacg o\fﬁg)ﬁ)ﬁg copolymer allows for
modificatiamdfanintoraic dSs&a[bthr@l‘hyﬁ\V@Vlo@g Inﬁ@llhcplbkem‘bljdiehﬁlbﬁgherem In some of such

embodlmeBIi_I tg?]r&lﬂ? fi E}I}}(}{’lbp £4 %ﬁlg lsll)e;;lre%ﬂ%] I;(?%}cdtg?(}k gffllb OﬁP gosp%[r?ner described
herein range® fromebbdt 16288 lablie 3:.1, drﬁro&ﬁeﬂﬁutelnbl@dlbdim atlsy samnd physeadgicanpH.
[0095] In g%rbabrlp %ﬂ% }nléei% g{IRg %PI rralllprec;(a%s%%b@g}tng gﬁclb?opﬁ@}%sg}ﬁeégnt ?n a mlcelll(lc assembly
provided hdest @lyiplibezd d@ge @Cttdn\(e tyconé blmlajﬂme&dmmm&gﬂarrﬁlty of hydrophobic groups. In
more spec?igfelg%locp 1?19%?“ X 00 e sect1 %eo%i cores%%cg(ﬁ gognprlﬁe ;gﬁslét% of ltlyr}irophoblc groups
and a pluraim)poﬂ fyﬁeharg@b@eﬁecfes ongrallmumq sdll inotexspadificudmbbididneats, sieti fust chargeable
species or %3 S 0|Clg Iath% y chlarlgﬁ(l an are Cg ﬁl 2%?6 gebgg%vegypcihar&%d %pec1es or group
UWOTLB””“’é:’pemes in a hydrophoblgsblock of a bl ock copol yrmer

allows for nodification of nenbrane destabili zing

activity of a mcellic assenbly described herein. In

some of such enbodinents, the ratio of anionic:

catlonlc speC|es |n a hydrophoblc block of a bl ock

I A o~ 1

o o o o r



provi ded herein conprise a core section (e.g., core

bl ock) that conprises a plurality of hydrophobic
w@e@aps429 n nore specific enbodi nents, the corBCHESL00DM3849

(e g., core bl ock) conprises a plurality of

dro an lurality of first chargeabl e
(e at v e BER Bl os sl S o P rotiedpi Aot BT . core
block) congluigdd of plurslity chiaidgadiegspBca @srabity of fiBUftrgRkite i}ﬁg&t ciar\geduyss and a
sty o JSHAE AL S SHRLSES0IC L 00R IESELLYEL EDRHE e s o
groups arcahegedittély ahargd,and@or e Hdrgefiblaaitiegativdly chdrg’eds;pms ®peoip,iafid the second

chargeable 58%‘?%()?@%“% aﬁﬁtt E%g&?]y?h%ge%w%ﬁ%ﬁ Blglf%:aléf: Eﬂﬂ}é‘m%éé}’ charged species or
group (e. gpbwbalhtlatnyut@ﬂ pHlj sratpHcdiab@eal).e species or groups, and a

[0096] In ﬁﬁr} ur al Ikté))él oqfn&sstglﬁ%gﬂ ﬁgﬁtngce bclﬁgses altnglz)]hgl;: é%i}&%éﬁs ofI tﬁ]e membrane

destablllzlﬁgDEiG(tk&Sp@ymg’é dekbﬁbeﬂmereﬁﬁmtcbmpﬂlsy: a&hﬂg@elﬂt spdrilh of graﬁ[B. In some

embodlmeatﬁuo Ige?gr?llgrg: é%ﬂ‘ﬁ%@ﬂ%? at | V a@ﬁg 3[ g y%%bsﬁ%gsglrét i Pnlijdgllic assembly
provided ho@&i Hak W efheyl sedtiah gﬁdco&@ﬁé@ra parditg biadageadhille clﬁa(ﬁgeable specws Or groups.

Dependmiogﬁk% glé\ﬁg%%r'agog{ﬂof gleeg)tf_(ﬁgt?scllggglﬁ 1u. s&?rggr[d%@égﬁ Ih]lc 1% gsfergl?l}ﬁ ?e g., on the
pH), these eﬁlbmd:la]mﬁﬂia%eakﬂd']@e&&ﬁiré 1n(B:fthdr |iltea mtlﬁﬁbdllyﬂbhﬁgﬁﬁ oibih v namdiiadged state.

the.shel | . bl ocks. of. th b] ock
009711 e A IR NP Al B PO i &R bR 8P of

about 5. IISDﬂle e@Bodiherdy, @upcellid dscabiyalcadribedhdaEnhs, a nanﬁemﬁl cmgeat&f)out a

neutral pH Pnrﬁeggp f:linﬁn érg%ngsrs,[% ?15(':6 i,cé{ﬁreg%grl c%éc:fr E%ﬁl?eﬁeélg raelgrgg Charge at about
neutral pHE(e gt htQrpH dfaibout GrpITh S@se dnbpliwdeals) 4 yiicafic ﬁ:ﬁérhlﬂyl tlésaﬂﬂbeyl herein has a

areater nei Gy RirRe it O GB3n e faf f ot PRRET e Bftnfte b i g ciments.

micellic a%é’tﬁ)lﬁpmeﬂdbd lerds Bambioynr(a!é(og absolate valve ofkdhargd thexdegreater at pH of about 5
than at a glaﬁll%m x;al |'y chargeabl e species are in either in a

PEAY P8 €al 1y charged, or in a non-charged state.
[0098] In[c@@8Y¢mbodingarst prbvidehieedi e miis:]licaassenddl Whegeimes @sriil of the micellic

assembly ig%%%ieﬂg,d p{s]%lrdg Igﬁ%@ g:ﬂ’jg &‘?q%ﬁilﬁg ge stlglr(]:{]r\?ecogvlh at:h% Ie)ggélé%f) %})oﬁ)tf6 and up, about
6.5 and updz&ﬁcﬂ hﬂdlpfubblﬁlmo hiamit &, pehoteatbuEd toabait ge oAitnogbahwiit @to about 9.5, or

i di ment 1] |
more; abo $1h htut £ oy A Gl S Botabof £ Skt Spapryssbgp 6.5 o
about 14, @bh@ué; abaiubsad akp)hl (()3 ognore adbodt 6ffHo @boud .G Lkir nibrd about B.53@ UL 9, or

more abof ROREARETS R ol A £ RG-S Yt AU Fapebouc 7

about 9.5, ar fabte pdboatyau tibolt 9,1dn nfotk:; htkvar 7 ca;rabalhttSeT niahdrégabout 6.2 to about 7.5, or more;

enpodi t S er.e
621075 SEHRHLT Fiapoudolieee arBaRar - WEREY PRl TSl P dRa b5, or
below; abait 6.phbrdEloabaiatit G2 tohMOVa;tabathl-br(bfeloa/b aholint ¥, of B&)Q\B] or Iabbut 5.7, or
o AR RN R ST BB LS
substantlali]y m ﬂ%aht@artﬁllpﬁ@mﬁtﬁd o diﬂzlsdoel,ated In @peqific @mbedimbntk ehe form of the micellic

assembly %/eys rr%ﬁ(e) \(4 %8 fke%[%#n{ g‘uceﬁ% &ﬁ? 90§§e ugde&%g%tj tHéf js usg? ]ilereln the

micellic aR@nigies MS/@ atforth dver @ lbastithelfH dederited st maybdianthae the dabietd form at a pH
or ,Tore; about 6 to about 9, or nore; about 6 to

outside thea%g{fflg%d "5 nore; about 6 to about 8, or nore; about

[0099] InGerfnid ﬁnlﬂahﬁmbtntslﬂle "Tosckrop@ymalodetcribe bher€in adampitse 4 Opre edction and a shell

. X t 6.5t bout. 9.5 ; about 6.5 t .
section. ASraT%l:S')CS].%SGg Beoregl}l, tﬁ%?Oé? soegtg%lg(%lf)‘ﬁ%na%ly {1s ooor zc‘%%ﬁrisg%a} go’reo @Pcknaélg élgeoshell section

optionally ab@piises/orti0a giol biock 4n sadiie amibodimeaaititeast oh@ofabdiitlodkd s agiradient

polymer bgnk 21? fuﬁg embé%ltgla{ltgglg)e[ubéoc%bc88%1yrgerng[%eld h%%l?lulg 0p7t1oot8a y sglg)sg&uted with a
uworLsAReey ahout 7.5, or nore; §°2 to 7.5, or about 7.2 to

about 7.4. In certain enbodinents, at a pH of about 7,

or bel ow, about 6.8, or below, about 6.5, or bel ow

about 6.2, or below about 6, or below about 5.8, or

beI ow, or about 5 7, or beI ow, the m ceI lic assenbly,

e e e o R



out si de the pH range described. [0099] In certain
enbodi nents, the "bl ock copol yners" described herein
W@oi9pnimEe a core section and a shell section. PGSI/US2009/043849
di scussed herein, the core section optionally is or
a.core ck and the sh :

gradient p@ﬁg‘i&éh%t glpo(lj%tpﬁglu E@e 11&116 imicellicagsemy lyﬁf 3 grﬁalelrtﬁm]él%havmg a core
sanmnan@mhﬁﬂmﬂmnﬁﬁ at | east one of such blocks is a gradient
[00100] In g%rb% W lngﬁ%k h!z‘ %&genlj‘é%lgﬁgﬁlb&n?%g%lne ntécﬁ% );1“11: %}Eggf f?l{qlla(ﬁd'étaents, the micellic
assembly ik fnficedle. Wlﬁﬁr&ﬁﬂ&ﬂhf&ﬁuﬁkﬁ& thd ﬁn@nadtmmblypm ya®par(dle @ micelle with the
. t he I routi dinth e | ic assenbl
sive ot aoripGReiof OBy ! AR o o bR SRR Sl o it i

can be det@8itet anIny nhLOEOA¢Iuding, Gerdoaiinitendagi fepiseatibiehromaegrbphy (GPC),

cynanic VERRERRly o o SRERRRR hErT osh R R B Py R P gD

[00101] In@edadérmidingentst the shiellaad/bi deldBIsEND hydrd)pﬁnlﬁ ananogarged @lg, non-charged,

cationic, pg]gswglg%leoﬁ}y% EOMB%SICiHZZ%ﬂﬁQ%I8% elrt%gtﬁr%hgﬂlm%l}ts %OSE?II and/or shell
block is hydibpBilic and ndﬁ&ﬁlt(h(ﬁi (ﬁla@bd)eln&ﬁétlﬁteendﬁﬂﬁfemsnﬁﬂsheﬂ a@diyt shell block
comprises 6 él?tﬁ)grg{l gu'&g% '8 glg%tgﬁaﬁmf:l L t gi/ qulll%gql_ﬂ( comprises a net negative
charge. In Sg@aific efnbditgm(:ﬂﬂ, e, shal adtor ehell mildbk Gﬁﬁlﬁﬁys d:eC hﬁt’i}itlﬂll.t&ﬁrge In some
embodimeéﬁggéa?%%gﬂ%o’r C(?I‘E glogkg%drgﬁwgg:?a%g/ﬂle %%]pglF% @%Eroéheorblc groups, moieties,
monomeriyidtspfphdisi 6r thiileo sphuaficgtbo(lienegts, thdﬂh)y‘dl-r(qﬂ’lamg &de and/or core block
comprise azlahlrta]{i)tg Ipf @ﬁl? 51 lg:lfa %rlog]gs:, %8 ngﬁgrbogl?eﬁg HPI alshe?‘lgs gﬁ‘,]tg? [11(6 and a plurality of
chargeableaspeli@ror lvabiherleluvaitk In ﬁoﬂ@)@ﬁe’cﬁmfvnibbmnﬁﬁtd, threplﬁmﬁiy of Chargeable monomeric
" g 10N- charged&f.bp enbod ! el "
unis o soe iR BPRRREH it b SRR PR TRAP e Vareniay harry wecinc
embodimes@ahé plialigrid Oldirgmlblé sonbheicsinizd br sperils @dimﬁh;esi 4 plbtabiglof cationic

t
chargean G RERARERYE o g ERE 1 SnGor € mPTo PG R sy gstangerl
monomerifl@dits e setiad coﬁi’@)ﬂl@@a plurility ofha@tiehidadi armﬁhlﬁy of dnéon@xathergeable monomeric
units or spgﬁ}n%ﬁ ]g‘&ﬂ%g Igrglbo ruBealFl‘)s the r],?g(y g %%%Fgeﬁ aer: (r(:l) %ﬁ%é}l’)hsﬂ?cs, charged block
(e.g., aniom'p &Cpoﬁ&moﬁhb drhﬁildn[dte polb/fnusme Gir ivitegomiQdl fantharged)ferming the shell of
._.hyd d/
e miceti G BRRR S 66 R B Sl Supe eI TauSh Sraans chrscavi

species, aridrnaid Iﬁemlﬁﬁrﬁaieﬁ&lhzi)ﬂig (tfae btdoke n&ntbraace ﬁéswbﬂizingyn ©pH dependent manner). In
rc uni

some embécgar pZLH%lE qngcrch%g%g %EESB?Céeis iis Ig;esgflt 18 ﬂg:ﬁgérgglrogic block. In certain

embodlmemnﬁmaydmphth t@e odd/ @ peeibrsk Oplﬂjhﬁll}&@ﬁlpﬂserﬂphﬂeﬂinbﬁqtneﬁib units which

noner
may or e B RS b APy 6 SRR R T e
embodimeABNOFRYNICE blook fcBmMDE of preEneis tltexmmdf ﬂesmlaellﬁ)d agsemlblity/(e@f, micelle)
bl t
(e.g., one osrttﬁlqrfig pohgplé(t](sog elac.:PP?e:lng?{E ggﬁ Ie ng]%O%IEaIHISj I%gtlcl:olnfecfﬁngll]pr anionic species at
a physiologiba mgle dbkenaanairey, ike nhilelicSasMnbﬁﬁﬂnge sileg) piosielsd Berein are formed
f t d f
from a plugabfﬁrr 3163!5?6%/ %%%%%FF:SVF r%(lélcslﬁ rglfsg(a:ig[rrg I§ &a\uééstgrfcresa @gﬁglf association occurs
through the tﬂmmlnﬁnﬁ she Hyﬂl@plhjbmdﬂocﬁmpfahq/btﬁtﬂﬁoﬁﬁgherb anbthé dpuléing micellic
assemblies (%d r g‘ﬁ eg%sb %t;e s%lpﬁ%%ﬁﬁrgﬁ%k@lcygFo&ag%k?%/%%e?a]%égﬂ%ICO? thg §1ydrophobic blocks present

inﬁwcmel@ﬂmmmaﬂMHﬁﬁmmnm non charged) formng the shell of the

[00102] In B(I)Ige ?(mbog 3§§b gn iS¢ gﬁeg%)hesg% g alﬁlllcgl?#ésygrg 1ged l%e}édr OPaln act1v1ty (e.g., the
activity of sipegic@lg as@ermdﬂ}airoeielim:n‘e tt&ra@eldle&g@hlel gl lepbglnﬁ(ﬁeogde) uh)ﬁ(a:%) freéman serum

for at least;%l%rrsgaﬁgeg%i a]ikgl Ellt Ileizal?]t rs agIIeelts:t)ﬁ e rs g? st. 1?%81%2{029‘ %t a%&}st 24 hours. In
UWoILSTIAgheci es i s present in the hydr ophobi c bIock In
certain enbodi nents, the hydrophobic core and/or core
bl ock optionally conprise spacer nonomeric units which
may or may not conprise hydrophobi c groups, chargeable
groups, or a. conblnatlon thereof In ‘sone enbodlnents

o e ' o Y "



through the interactions of the hydrophobic bl ocks of

the bl ock copolynmers and the resulting mcellic
wa@swerl4ees (e.g., mcelles) are stabilized thpouyk2009/043849

hydrophobi c interactions of the hydrophobic bl ocks

resent in.the core. of. the l'ic assenbl
frter o Bl 6 cr BrBlsal P aP i Rt v S | BOdL s i seivio
(e.g., the a(t@vi§.of thding@&dllicesgenplyay deladr hpl‘l’lﬁiuﬁlediteie)iinm Eﬁ)dt B thyman plasma for at
e. g. e act.ivij the cel
least 2 hou&se Ia(g\e/déPi goulrsn g&lgﬁ%{ﬁqu&s gtd%aﬁ OéJ.I‘S at leaga];? OW‘?U | L%ﬁt a%hours In further

or alternative eﬁ@@dnhﬂfll’ﬁ the @D ds@finbdits (legaﬁﬁceﬂeé) PfRled Bdreih @agh adivity (e.g., the

activity of ﬂ%&]ﬁiéélllc gssequbly Sttg élglexbeglﬁ%%lg]ﬂlrieo (f ﬁ qu%rh olgsrg géflilmgar&lgggstt 2:1:1%urs at least

4 hours, at-ldaded htfutshgtneadtr s Hﬂufseiitméiltsﬂ Nahoerbodt BRnShoutdth dtild@tHet 6r alternative

embodime 3T RTPI TR ot ot 2 B R PG Bl PG iy o e

micellic a§s@nlﬂ¢ ld deBvera tf&@ipylftht&lgﬁmtel gde)polynudtotideds tt l%%d%mialﬁhe plasma for at
ea hour s

least 2 h01.1D S 3@% %1 ! atgt leag‘ 6S fl%léss fltq%ash%]llﬂ,ugs atjf?asé{ 162 IS ey ah]gﬁﬁt §4 h%ltrs In

specific erdfodin@ast the dideid ra§semb]ﬁbsf(¢l £.1 MRElQ) prabitlerHeadn Main activity (e.g., the activity

. odi nent mcellic e elle
ot e mie P GFUID gk 1R PETERI 4B oy Ppb rlE it 3 P Sl ora s
2 hours, intaf Badri56% Ihuingn ﬁlSﬁl@ﬁbi M ldaﬂ 2dﬁ)htsylﬁr50% kY stueh 80hi 168) 2 hdurs, in at least

50% nouse se or at ast hours, at |east 4
0% mousp QU BRHE f B LI e o 0 Bt B honr s, Car' | east 12

[00103] In hﬁltm‘us embédi@tntd, BRSK c@élyhﬁtﬂ;fuﬁhzddﬁn gic Inh&ellfcwéitehﬂaﬁesc(é. g., micelles)
native he m ce sse

described eéelﬁ aver?f s |s$eéc ej%qé E%‘gfaﬁ i ugnee on A C?réafrh:fsﬁeczg{%)l{}(%ﬁ?)gs}ality of the micellic
assembhes((e .gg mlcellhﬁ p@eided hdrdin Ciﬁchﬁdillﬁg bk a@llihiited as s{e)rrbé Moﬂif@vswal propertles of the

micetic oY B Fut 0GR B0 bE AP Hioh P BB LB Rt b

stability, siaBﬂiS,t in4n hrpmms; megtunt, Gﬁﬁbplﬁhdit@ul‘mphlhctltyl l@alsdph&lh@umsthe lite; (2) the

our
facilitation oﬁ@lbe %uﬁattlgrlil of tﬁ% mﬂ‘ﬁeglglafs’e@%]é’ é}it %P$nggls%ag)?egfgpm o (Q,tgf:rl pélggoses (3) the
ability of th¢ Dicktitie dssbtelblg tdntarget Bdpaci ACor seliettyd fype of.cell tdie, lﬁcchnrydng g/tafg‘etmg

moiety); altéCD%.(!{)] tgeﬁbéliltg; ﬁ(ﬁiil?rg%? Ih)é83m1?aﬂ\§%br o%r an eI]E e?sgeiwﬁllg?? (ea rmce’lles) In some
embodimeh@asihiclit audershly (ene. ,amcélﬁaﬁlbvﬁ&??hekﬂﬂm mh@h@aﬁad lﬁ}Odinea)t more of the
ours, in 50%

fottowing: ETBEmiCe MO 42k B & b TR B e w8 Pl 56T R bfitin of lock

copolymerl @uifbBn of@knizedaesrhibhat(t.e. nmidéEdFsﬁiﬁljo.n dﬁl@tﬁbh(iﬁim 4 WateBinisGik solvent (such as

mucnotin B ATRRL a0 R BBR It S s Phle] RERGYE L & e

micellic asa¢isblg @l e ahiedle] B stabl¢ @ difutibmiel gl.l,eibﬁlﬁ tOMNpciy 16 Icbide Mrafis P e 100 ug/ml,

f | f th
oo e BB S CoESERR e g e
micelle coh®@ntr4tibh (C11€))D{30 ﬂ]@)fﬁbéll&] asﬁHiﬁbBe(retgl @scedt) it fievl@iodRdh ibic strength of the

assenbl y suc
surtoundig e e A ek AT (OB 1 sertiuibatanab Ui i bgrewsing

instability 83 @Btddctntratisd (&biréahic)éollvéht aftreadhs 8¢ Sorf®eEl doMents 1nclud1ng but not limited to

rophilicity, |ipophilicity, hydrophobici
dlmethylfclrﬂ‘y“&‘@lde (12Y1E}, HEXQ‘I%\V&%“&P’E%‘S dDé\ﬁé)o%dt‘ﬂé‘a‘P o MTMar %d“é‘fntf ﬁémcelhc
assembly (mgq alidell6) RSS@ADLin intRrRRriddHyagihg abta dvoonihe @fordidA®@bned

_ oses 3) the ability of the el ljc assenbl
Propemes BF Ogé?é‘%?sf H%Bre §Séf’%@f/ Ege t%gﬁegf’m(‘f‘éllaﬂl hergn g5, CthB‘i}e“ZGd by
having at IG&F thyte g tha afogern@ﬁﬁd)rfég pFRIpEEEY Jn solid @fnﬁdﬁdlﬁléﬁtls ltahlaceallw dsbdiniply
I NCI Se,. 0l 0COo | e mcelll
(e.g. mce&%?é%‘ll re’(“éS gharac léeélqﬂyé‘ﬁjlxg ?1L°f§€%aé°r8‘i‘i‘615’8fl%ﬁ?%emeé

[00104] InFerCenh ém&daﬁesl&malcyme st&nbhe@"(d:gﬂ ﬂneéuep)rpawlaiﬁd;ehﬁf@ furth& or
alternativefﬁ %réq%%?argzrelgﬁ 1?6?13 (g the mo éﬁ;tre\%qulg ? tléllF ?Pglafrl]%yl b(lg'gks Elrtldetheir

UWOTLERTIARSh ont aneous self associdtion of block copolyners to
form organi zed assenblies (e.g., mcelles) upon
dilution froma water-niscible sol vent (such as but
not limted to ethanol) to agueous solvents (for
exanple phosphate -buffered sallne pH 7 4) (2) the

e o S e s o, .



di met hyl f ormam de (DMF), di nethyl sul foxi de (DVS), and
di oxane. I n sone enbodi nents, a mcellic assenbly
W@ e00g/1404p9 cel | e) provided herein i s charact eri P€rUR2009/043849
having at | east two of the aforenentioned properties.
nbodi nent s,
rtaive ey Bitgs S POIGER RadiToe bk B benrr SIS bl formed and
its relativel s&tﬁfﬁﬁy ztnhl(?i)&hd}flzetdﬂ ﬁleépf)lyhﬁﬂﬁiﬁbm@ Bleck (hﬁldbl&lﬁstthf&ﬁlell IsivaS&@I® order to
i ment [ SS
provide e GRS ER EPuficR SR miPe dRar st 6o Rataig R Rt . an
(ﬂgommbaﬁ@mﬁmgntloned propertles [00104] In certain
i.ment s, g es H J

[00105] MBrregw dlé&érﬁglreél? Q 18}egts,frﬁ1ﬁ ﬁ(‘e?sseé]?b 15§ rgylﬁ%d[ Ire{/eérr i;: ectively uptake small
hydrophotidaslagilr duzie sh H?@Iro@lidbﬁf sn&[llnﬁdbd’cuﬁ coﬁlﬂéunﬂfh(e gmhif(ﬁﬁpﬂoafc small molecule

drugs) mtq\iﬁb%@{%%ﬁb}tﬁ_ g\(?ege 8gt Ly dH]lC éfsgling S'I'n é]ﬁeé{ﬁﬁ elmg?ﬁhgjgntf gmcelhc assemblies
provided hdet ers@dlyaiptake @IﬁﬂH@ﬁd)ph(ﬁbl@]ﬁldle&uldsOsuglﬁ) Mﬁheﬂh)tdh@hsblz enaf molecule

the mcelljc, asse or ned and ts relative
compound gt o P+ TN £k 6T PEEBE TP o1 yrer cat i oni c

Core block that forns the shell is varied in order to

i.de effective C | ex fornmt on th [ or., char .
onnos) e RF Sin TS B B & PP RUE B S are @ T comprises
plurality o8 dtpegdentiateahnediestalbiligng h}[dﬁiﬂ)ﬂl&ﬁ]s Iﬁ/bé’r&ﬁﬂ@’(b,odlm’étn&ethé ajrcﬂof a

miceti « SGRIEUETAN Mo ke d R A baROB el sEb dudpmy b

hthmdﬁﬁnhydmﬁphoblc smal | nol ecul e conpounds (e.q.

[00107] Ing%rggegrgtp nheéltsn{ra 8‘?rf’|ng %gcg IE‘BT%%;% diasﬁrlée%él&befeq n %{‘lg apPuraﬁlty of first
chargeableasptroeti Bpdcsfic amboeiniehs, thﬁﬁletﬂhlaﬂgeeﬂjlefﬂpeoidzsdwchh@@bﬂ’bhargeable to an

anionic sp%:gelsﬁﬁ t%@ d%]élﬁlﬁ%%ﬁlf a%@{a :so |Oé8 fotEe ﬁqgg‘ﬁ%ga%gwg%%u\%ﬁerbthe core are

charged. t he hydrophoblc core of a n1ceII|c assembly. Core

00106], P d i nb d ts he
owrost Inggily Gl il HEGLAEH o GRERE IR Ao L BT
comprises @ ppiralitadfi firyt chdrggabledppendadt plTliEﬂlibr ﬁl’secod@ Slia%&hﬂ)le Zpebllgs In some
h b I n nmbodi
msances. (RSP PRSR ol R bt BB E i a0 N B St B esppe
chargeabld spasds ipeiatged bt @mgsabbStbamhti@ﬁd speci@@r Inpo@éd anbaaandnksy thyore of a micellic
h t 107 di t
T T M ST

sgxmsammmmnmsgsﬂ@mﬁmwmuqumof first chargeable species. In
f nb the f t
001091 1nE R PR el BERE 5t SO B E BA L URP B PN and

plurality ob@uumd eliasgealdle siichiat, teatiey ofsiemamberof @llel phorility heanidnicsdhargeable species

ithin the core are char . )
o the nf R A5 PREBFRLTRe Ahistami e ot L8 B o 18 10 abou
81zmmnﬂmnbmame6de®Mathbzhn@4ppmeHﬂzmasmnahedxhe3bknmmn23,mdsﬂmm
of first ch , d .
1:1.In SOIlée e élflli}eeﬁtlsahg ﬁeor%(éowﬁ%es @Wégélrgggﬁ agnoglécg gl ga%lel Eecgegﬁ@at ar%' r;a]mlomcally
charged arndngilanoe sf catlbl&caﬂly kBdrgcablasgerblhat is pavhiesly hagbd wgedinahe ratio of the
char. nlonlc speci es. the second . :
ramber o 8D SR et a0 1€ MeRP L B R ayeabrR g gent in the corei
about 1:10aatbaani(@1,apa@cil 830 abant Somboe tyadiabent:$, abbid :£0raBowf: laabout 1:2 to

SS |y described herein conprises a
dmu“21SVﬁfgkt??x%&f??Téfg%ﬁgﬁgeable species; a plurality of
[00110] In Sﬁﬁ@ﬂﬂbc@h&fn@e&b kiosp eiues nemrb}a(epg ar apli b_f/ab@ﬁt 7.4), of the number of the

plurality oa%néornécp (ihﬁrge%a ¢ s%e%esq hegnggll])'eg o% ngllrzﬁlttX/gfl C_FlthélrllG (g‘lﬁrgg%l?e sptcies is about

1:10 to abauin &0:@ehbihtd :3stp abiuve 8: laa’lbdutal @ﬂolﬂlb@it |6t1yalm>ﬁt catd a(bnmt@t 1 about 1:2 to about

rgea h nunber
21, aboun G535 SR PR P b a0 ey o LT BTG Rl sy con
uworsriArgf  the plurality of cat oni ¢ chargeable species is
about 1:10 to about 10:1, about 1:8 to about 8:1,
about 1:6 to about 6:1, about 1:4 to about 4:1, about
1:2 to about 2:1, about 3:2 to about 2:3, or is about
1:1. In sone enbodinents the core conprlses a



charged and a plurality of cationically chargeable
species that is cationically charged, wherein the
WO 260904@09 t he nunber of anionically charged spRCT/ES2009043849
the nunber of cationically charged species present in
comprises 35515 KR S B0 Yo sy Rty oty
Chargeabledsp&clesaﬁm itcatlonzeatl @ clalbg@u wl%rél.r,\ tha lmiot at 3badit b GevdBIopH (e, 3t a pH of about

ou 110 SO
7.4), of ther IBJ[Hber (?fb ;ﬂllog]ﬁ%lm chgtlgﬁcgsyf:?%ﬁ to g]gl n%e@r ogb%{onlgglgﬁsﬁarfgecgﬁ%ﬂes present in the
core is abofit #)() toabotthe:1nihsheErs ofabbie: lphbd)ﬁai 6 toyaboiit 6aln biedat €:4 to about 4:1, about

o a1 BEBPLE RSS20y 15 AUMRPL 51 0 B R L,

the ratio oflffbisilivel @ bitiiged bpdick Preadm0intthScols toabgititel citarded spdafslin ¢ dore is about 1:4

to about 4:; ggald{ogtlnggta% ?)Hgﬁlgggrggpgét’{lc %Elggc&m%%sz, g}%giﬂaobo? %&sﬂ%veil'y’o(ihgﬁ%géj gpecies present
in the coread B¢fativklylchaledd RGeS @NMRQGdTe ARt 1:2 hkeaboar2el AMEHN I haBAI7dHAR specific

. d -19- i I h bl ..
embodime§ Sné &30 SRERISS Zfes bt prelinling B n'ogﬁqté%ggﬁg?%? Sijaryeg spgetes in the

axemammatﬂomtﬂﬂhdyl¢hﬁ%gﬁ&bﬁﬁﬂﬁﬁe0|es that is catlonlcally

[00111] In %Ee%rggeegng{)g}gletbt tla)ef ﬁr e B%F?ealivpe Zﬁ)eme&a bl?rﬁgst%ﬂrs})giein cSlftatE 1nstances, as used
herein, a cﬂﬂgfﬁhﬂe Gpdcley 1rml'maésg;@€bles peeiedtadtitioh beremuvadef a @bton (e.g., in a pH dependent

(i?on Ctaly ch arg %J?C“es resent in the .core is
manner). UGG 4 1900 pyt0p SRR Bl o8 Voasue B
[00112] In acblﬁeuémﬂo.dﬁndnﬁ; ﬂhb Gickt clirgkablalkpetits fresdntio thalaotdtarekpdgicsalud bite at least 50%,

at least 60% Ogt éeﬁ%tlj%g atlleetft élU(% F ]§as; Ou’tortj}&ia}aslto?% g%@é’/ﬁﬂ}{a %%Jgted gt't: a%blilt neutral pH
(e.g., at a EBQBOUWERN In spaiic leabbdmerts, PiResd fidsvahige biadpeae agehaigedby loss of a

R TN T
species prg@tht i the B&E erespretes fHacare atiedi 208 tasleast BEh radtehsd 40%, at least 50%, at least

Ci resent in the LS9

oo a RERl o By i B0 S Bcr LS Bt PP B Sy g pr
(e.g., a pHalb Blottut @5, Jor &iss; abau b.2n@Udss;aboy i, orlless:sgpewista, 6r less; about 5.8, or less; or

nts, the ratio of positively charged species
“in the core to negatively charged species in
[00113] Intsdv@e @otforlinhehtsathe Gitst dhajl,geﬂblé Epeatbzouitbylwajz ol n@i-liiaiiag Example a carboxylic
acid, anhy@rﬁc%? %ﬁg%af%gldes %‘gg i'a]qid SE{Cé ujf&l?lgg(g(? ﬁ)ﬂesgb?rldo aﬁfc]l phosphlmc acid,
uxmaadﬁmsqﬁnﬁesmkaswhsm& herein, a chargeable speC|es
[00114] In 6&%‘% egtﬂe%l él?s h?%ecgncgr eLn d%lg%%soﬂrr:%g% él? reng%/)r? SJ{?I saeec €s glat are at least
20%, at lesad(0%ni Lad no%mt DastSO%L ﬁsmm()l%l al lyast ﬂ}ﬂ”&@tt ke sst 8@ il past@6%, or at least

95% positig%g?g%%egl aéa OBt %wégoéﬂ(gg eﬁtta RSFE ?aﬁgu OS én gﬁeéétg Sglg?délglents tthese second

chargeabld dpatiesarechaized Basidith0 U arall*, leeasitiodO8feciad 1d Rabkdr of %G nadte

embodimelglﬁ ﬁ%%egg A chgr%%q? easﬁet‘é ei%%%sergh t?et‘écoléee grg glee%lgs)/%'a_f ag tg%agt %, at least 30%,
at least 40%, dt)leastl 3(])%8 peedst 60, anloat Vve it BastBh@se 1dabtrsSte, Glhﬁ ﬂ@ﬁ@b%@)osmvely

charged atztgggﬂtlé/ §'1C1 tc glg(g%{, ﬁgl?? gbqu%)%?_l orfleﬁs faEI"-utt ﬁ%ror ?ss al i)lﬂ:gn(gtless about 5.9, or

less; ﬂmuenbodknennspmmh@m&nmsﬁbchargeable speci es present in

0

[00115] In §%151/e e ro% néeélg tp?&v (g% %glie}qng%gn?creglﬁgssetgﬁylctglgért(?m lurgﬁty 0% membrane
destabilizihgm6itti he adre oS ini as@tnblyeast 9 or at | east 0

h B0 o 084 | 85% I 95%
Shell neutral or non-charged at a slightly acidic pH (e.qg.,
2acd a pH of about 6.5, or |less; about 6.2, or |ess; about
[00116] In Gomﬁdfmlbcelﬁﬁﬁntsathe stiellf 9 mi@iliclagsmblyaloaibedheBsin rsrhydlreﬂﬁ],tc @f specific
embodime?tis hgﬁ 8 S 2 ma‘{hg asS prgbl& ggsctrté’eld t%petnsc%rr{l%ggersr%%gur%ﬁwts o’h%réea%le species. In
UWOTLB””“’éjxanple, a carboxyllc atid, anhydrlde sul f onani de,

sulfonic acid, sulfinic acid, sul furic acid,

phosphori c acid, phosphinic acid, boric acid,

phosphorous acid, or the like. [00114] In sone

enbodinents, the second chargeable speci es present in

o " o, oy NN 7 oy

nbad
about end(%?tgéi é)



enbodi nents, the second chargeabl e species present in

the core are species that are at |east 20% at | east
W@/ 181429 east 40% at | east 50% at | east 60%RCHUS2009/043849

| east 70% at |east 80% at |east 85% or at |east 95%

specific er@}oﬁ}él%elaﬁt tlh%d%pgaerg efsdpggitgs 1% 5@&}5 ht l rgaegl?lg I gas tlorg%%%i;le% ?n %Fler specific
embodimeh@ Sié clﬂ{fg@blﬂe Seles iOthdr @8 SF ct&kgéhﬂile . 28 aniohic k@sRs. IO bthakxdbodiments,

001 1 In so
e shell of R as b AL MR Pl oB B e b e s G o BV Fgea 1 obe
understoodthat¥a¢ixhalnBlode sichll kpezick @ hérBin @bnee Sone oft dileof t@rciar@Eablehypecies are
mcellic assenbly. Shell [00116] In sone enbodi nments,
the shell of a mcellic assenbly described herein is
[00117] InRiy@difRERibbditenth,AheSIPEIC bff 4 1@icelid Mérﬂﬂjﬂ H&crﬂieh @eistad bolj&fatic&hic at about

icelli enbl y descri here rlses
neual pi €y TSRS AY GRS BT 86 Y FGH s 7aAs shghor a icel
assembly arQQ)e&B:E gtohp@ oﬁﬁibxwfheﬂEﬁm&; thdi e aClhﬂ%t gﬁ%ﬁh 2aSPew| &3cabtSI0%, at least

50%, at le%sbg(@? fa? ]6: réﬁ@ &f}t bg iltﬁeeas a::, I&g% Iﬂﬁ% tst)g%;&)ié)?izlgel}ll glaggeg %tr about neutral

pH (e.g., achplil gegboor 7. Qhﬁrsg&bﬁbi enbbdin@hts ARdsO Bﬂlzﬁgeﬁlple gpeeiss inlthe shélh&if a micellic

asentty ERERSTEY PEFURAT DT GG (Rl S DRREI yh Frther o

alternativelt@thodihafitgebt) chalgtahilSsptaeshie the Rkl & hadet1iddienblicdesSibed herein are

. I ' ' [ | 1
species th{l) ﬁr%%ﬁ%%‘s:t g@%’gﬁg Eea% gg%lr %iea\é\\{i:4§%§ htgeaggg)%ﬁ’;,[ag]g%?%”% ,Ir% %ast 78%, at least 80%,
at least 85%p@(ﬂt fehSI 9&%’@0di1‘4"ﬂ£5n¢kﬁrgedi hte1 sﬁ@l&lyl acidfc pl @igCalpli of abEs éﬁbdaryess; about
h t t
62.ortes g b 2Bl B! QUSRS G i B BN EHIBRTHLPRS, "t he
[00118] Inchra getaldireenspee sied of A ntidedicabemblyakescaibed ieadih is @at&el&embﬂ near

al e e rou nononeric unit at e .
phys1olog1Faé gglf(g tPe pgtog Flé%lia?lh% ggylané)(lasplggiq Soﬂﬁ% %g(ﬁlqe]ét%ﬁlge S,\_l;l%& /(l)alock is
polycation&t Inl sefus EmbQfmera, tHeshdlt corpdiges ahe branst tkﬁ&%(qutlafagdneé’(sg a

polynucle(ﬁé S}th{ as 6{_Prl\¥l§?§ﬁerelgélegher5 Ry %/cealg%rg%%]rgr?gﬁimonfc ?nssﬁgq&efnibgdlments the
plurality otiibapkurie adeats Cblhﬁm aadmrogeainbﬁ sfolahd p}fkydatﬁbriid'rﬁelishf&i ﬂncélflc assembly

described e&u&cmrlsg SHi 8u & e)fil ? g xga ogt%d%?élﬁog? Q ag)glétolfO)f I;%bout 1.1 x cations,

ormore. further or alternative enbodi nents, the chargeable

o S A B S0 SRR SRR
charged. Hs'ﬁﬂdphlat nbﬁ&-aSztrge@@%cwahsdflﬂalsﬁemﬁﬁ)&ﬁdea]ty \b@aﬁ"ﬁqoﬁﬁﬁrﬁtmgtexample,

poseitihE Gl (31 B B Bl R Pacr ch cpbi (e o bt

[00120] In@értadbanodbndnis, bE sﬂeﬁ&ﬁ 2 mideDidtasOmBly dogcrib@bigreimbamptis,a phurality of

about 5.9 ess; .abo . 8,..0r l.ess; qr abou
aitferen iERUATRR e igBikaest e B BB ey € e harea
hydrophiliofpeaiesyi cel | i ¢ assenbly descri bed herein is cationic at
Particle SBE N€ar physi ol ogi cal pH (e.g., the pH of circulating
arucle olfman plasma). I n some enmbodi ments, the shell block is
[00121] In pa{aﬁcahboﬂhmamts tha nteite aeehblyipi®@iided heteings §h@bparGdenpving@sy suitable

size. Size %2 B%Ifrggt% ]uglgg ﬁt X %et g@%ﬁtﬁ;eeﬁm?d&mﬁn; Wg degree of polymerization of

the core sebtl’frﬁfs,{:shﬂmebtﬁbna,gﬂﬂﬁﬁnaa Eeetips] gtarmbmhlinﬁ:uonlt]ibre_iﬁﬂﬁ specific embodiments, a
micellic as&eg%g¥ Plgélr&%dg 1?66?1% as &n a\r/eerl!%é%tl%%rgzlyr}g%%rcﬁ%%e %Igf §1/b20§]te olﬁ]il Eo about 200 nm. In
more speciia@nbodifnerds, mheamlcdallmasmeyrpbyidetﬁma‘lm hadn hetrgie rhydrodynarmc diameter of

about 1 nnbtoglgoutgg(zg %&téonm6 to gB%ut ?gq bo%tgplnab 9 ulEou?Z(ﬁ})I}n% agou? lfB nm to

about 100 ElﬁiOa’b])Qt] 20Inm ®ah®ut ¢Obod) aeun s nnith eban gl hm Cu‘r tt& li]tb @rednl dggeous medium.
In still more OSH e)f%bg T 5%,? gnq]ﬁgfl(rl gslsenrﬂlgi prhﬁgeg ge cin n éflgeraﬁ%e éﬁPI rlodynamic

UWOTLB””’“’Idf{ereln |nclude by way “8F non- I|n1t|ng exanple
pol yet hyl ene gl ycol (PEG, polyethyl ene oxide (PEO,
or the Iike. [00120] In certain enbodi nents, the shel
of a micellic assenbly descri bed herein conprises a
plurallty of dlfferent hydrophlllc speC|es (e g., at

oy T .

charged.




hydrophilic species). Particle Size [00121] In certain

enbodi nents, the mcellic assenbly provided herein is
w@20anep29 ti cl e having any suitabl e size. SizerPOf/Us1969/043849

nanoparticles is adjusted to neet specific needs by

e ST LN 0 PR PRI D LR85, o o

10 nm to abﬁl’fb Onad) dbﬁut&b&hl’rﬁ@fabout IIK)(Blﬁﬁ(ab(ﬁlit G0 enhe sholrestt By, odthe like in an aqueous

Y N T G E TS CRATER T —

provided heftinfag én Seege hydodainididimeRics of dbb@ 1Mint®labow SaEs@bbyt 5 nm to about

230 o B PHED b g el o255 AHEE LORAD E BB M coou

30 nm to abo0t saBousr Adlikerh hamabenin. Bpedifiz eratvdithenkOpiidédheaddoidta micellic

assembly tﬁ%g‘ﬂi %aét?cﬁerﬁlzeq% ?(ﬁlrénl(ﬁ {?rRZOb:ﬁJﬁBtaQ%Bgaﬁg}gﬁt g%@eﬁ%&q tn? having a pH of
about 7.4 stiih hunirseruspeci fi ¢ enbodi ments, a micellic assenbly

A bivP' ovi ded herein has an average hydrodynam c

ASSEMYV MOTL\ 33271AP doc -21-di aneter of about 1 nmto about

[00122] In S&Be ﬂmodaimwt a midaNic agcablg yrova @ herdin iedeuksedBlefin k@tain

embodlme{lt(.s) tg% I(Pli Ay bo us%lg]&gseg]g?ea % 1? ge?pglglg) 8? begla? Sﬁﬁq%%gﬁlbteﬁ o ar}1na1queous

medium. Th bd6&: dnibodiihcAq 8O LS clife dsstiftblyid da1f aketibled oni@ Wipablle opbting self-assembled

. . g. H bout 7.4). | di t .
BN N TR O R N R

micellic aseytol @ dyelanisembledort etpalilé otetigtsell-agsembled @foa Wiluth@®f Bprganic solution

of the bloc%%gﬁ'lo Sellj{] \W]il%g%%?lgoglg %g@{lﬂaf%g %l?ﬂu 1%&1&% gn bOUt %[glga% about 7.4). In

some embddﬂﬁernsmtheahmﬁﬂlic Benitiny is@elﬁbs@d’iﬁbl&ﬁormmapﬂﬂe dilteink Iseklﬁadsdﬁnbled in human
human s(gr um eci fi I ment s, rowbg?cg herei n

seram. 1o SRS o BBy D RAURE e PR R ot
[00123] In aﬁmiﬁc elBodimeite, aakiodllic %@éﬁlﬁhj@mﬂdhﬂiekblmﬁlfmmm imnandiqUidbus medium

at least onT S%IQ%]\ W]IﬂﬁH lgg%g Enagagétl r?PQéd to é‘lg?ﬁt ggaﬁ)ﬂl %tgglh%APya%out 6y 5 to about 8,

about 6.5 PprabMit @6 chboer7ab abdus 9.5e hboua 3 sedvblitedIn some e@bddinents, a micellic assembly is

o SO B0 55 B LS RSB S BT e

understoodlﬁﬁh adimed IhBreBlOfIﬁE neédel edkdrmblis, self hkemble ed 1bdscthapld dedotiedigrein, but may

nbl f b | f nbl ed
asosetaiinigs STRE TGS ol REOTAS B ISR ot (ev g ¢
[00124] In héﬂid: ﬂgboﬂlrﬁﬁﬂtsoﬁ rrﬁﬂall)mtasszmﬂl)f prdvitles Gereineabademiged & anyt d‘ﬁﬁable
| nbl is bl
concentratb)gI lﬁ éeréaélil ?n%%?gléer?%sr %anﬁ i5 ﬁssgli?lﬁlgtproa/ﬁ ergl:q s%lf é%?a]rpl%lgs (€.g., has a critical

assembly Gatdatratam (OACH, loethd Inﬁmkluﬁnpﬁdemmoﬁ at/\Wlﬁlbh afmoamlu asusbly forms) of about

S s G e R T

30 pg/mL,| afblo?:e[) fg@ads aevdol S@uGmI i aﬂ)otsitfgﬁr@a@yrﬁL ,abod &0 pg/;rr%o about 80 pg/mL about
90wyt ot 55 BERE Gt SUE R § SREF P quug R g Ferein ser
assembles pOBKPGEe cbiicesp@ion béteea@dbodi Inenhis andeaboucleD upiassenbl y

h f I
CESRURE R i S T S T R
spontaneoﬁﬂeﬁhﬁsﬂihb]& of ﬂb(pultymﬁl:s Bedcabatiettin. & ceabiawinbbdimeiitq tid@istmers described
baut 7 t t. 9 .
herein asseé%bé%ltn%#}l? 181081618 l:ﬁsergﬁlels Rrogglﬁ%ﬁ‘ é%ﬁ 8%%1(%)24116‘98%0% sglélﬁ%rr %f the polymer in

water-mis@isls erghhiy sél genmamiugadi@s chedib;ald h)ibzinp gissdived @iraqjy e arsaqueous solution. In

e cnn BT BB Wb ABEH B BBy b i
the absencastgitflutlestidsel f assenbl e at | east the pH descri bed

herein, but may al so self assenble at one or nore pH

val ues outside the pH range descri bed. [00124] In sone
oAt e odi ments, a n1ceII|cf%sseany provi ded herein

self-assenbles at any suitable concentration. In

certain enbodi nents, a mcellic assenbly provided

herein self-assenbles (e.g., has a critical assenbly

concentratlon (Cﬁ() or the n1n|nun1concentrat|on at

e o o I



2 mg/ m., about 5 ng/nL, about 8 ny/nL, about 10 ng/ni,
about 20 ng/nL, about 25 ng/nlL, about 30 ny/nl, about
wa@oosg4ar9 about 50 ng/nli, about 60 ng/ i, aboRCT/VE2009/043849
ng/ mL, about 80 ng/nL about 90 ng/nL, about 100
/L, or real I n cer .ai.n _enbodi ment s icellic
001261 38 Hse P Bt eHis PR e s et me bt Folfi S aqueous
solution. I€ QRCIEN tibBddiaehtd) eewaedli e euitblids (Hg/ [’d].ceﬂél@d a@Bablk (d@Gition at physiologic

I.n sonme e
pit ncto R g O Tt B MR T G BH G Faprag ctie
micelle coR¥nSH0A t@M@%Lb‘f ap@blimasy S0t yppedxithdi@y pal ydmr sordgsekimed 10 o
herein. In certain enbodi nents, the pol yners descri bed

approximafehy 3) we/mb slevthan 10Menly s thpe & P/l 8%1§Sé nj 26/ 1V Ugeshiherein,

destablhzgl%fnedf A nHEAR a@ﬁ:}nbgl |nk‘>51'1sQHat e p%ly%&hé‘ LB f&tmﬁghﬁmﬂahy AEBEmbly at least
in water-m sci bl é organi c solvent into aqueous nedi a;

partially dispgeragyte pmetgraly altes (oedXpnd dtirqantier ghanggpiarsygnd/or may form

amorphousSQllpfﬁﬂoﬁaBulall HruSERIE (e%@@nﬂ&ﬂk%u &B@le&@iﬂéﬂ@d‘tﬁes‘# effe idrR§ Britical
herein assenble into the n1ce|?|c assenbl i es provi ded

stability cqpeendiaton (§SEh sritign Bireke Qp[{lceﬁ]gpwg\@t gng ggtical assembly concentration

(CAC)HJ¢Mm¥%§§§%%®@ﬁggn 22-100126] In sone enbodi nents, the
mcellic assenblies (e.g., mcelles) are stable to

Stability dj | ution in an aqueous sol ution. In specific

[00127] In %&’ﬁ@&hﬁﬂ%ﬁﬁéins 5 H]ﬁ:emc ‘?@s'ellnb? ﬁ%&ﬁﬁh&rbﬁ% Jtzﬁ)legm an g&ﬂ&gﬁsl n@e%])um In certain
are stable to dilution a SIO|0 ic pH (inc udlng

embodimepiien 1piqells assgrplly gt idaghaseip E?d;tal W uaarhm {upp 2 a selected pH,

e.g., aboutPhididlSadal piIabs | he Y1 6POLERLABKUNAR pl8m8). In PeGfid Jn'l%ﬁiments a micellic
mcelle concentration (CMC)) of apprOX|nateI¥

assembly Iﬁﬁ‘ﬁflweﬁ%ﬁ is ptﬁblg_ @T@bﬁlﬁ /aﬁxﬁutraép éeb%) r & RipHeat é‘)(%}lt 14) ingn aqueous medium. In

specific etﬁf?)ﬁfn%tsmﬂé SduborR Andabfnik amhﬁf’@ ol lﬂ@{ﬂan} QeriB/ofhnimh @8 $., hiladh) plasma. In

5 ng/ L, or |ess than /L. used herein,
certain cmborhgendh p MRS a1 1Y R&O\ﬁﬁk@ fejnds gg@%wmuywn R and/prAluman plasma. In

specific elﬁﬁ&@lmlsyﬂﬁ@ i1 r&?s'ei%ly @Jtmenlg cBelliemg hlihsn @&%ﬁnp idto BE understood that
| east partially disag gate structural alter

stability of(tée Jgucelhé ﬁﬁgﬁlﬂy ilsrpog uiléedatﬂ espgnae) aﬁg@t g}q% @)stablgﬁlaplé p/alheévhat include,

at a mlmmtlﬂlr 1he @ @Hﬁ I%lépercﬁmln%@ﬁln@ﬁts StihidQtidisgSnl Pdderibed herein is
non-nicel | i ¢ supranol ecul ar structures). e terns

substantialdy legsjsgagle agagnaa‘g}@q Hfilthé@) il thaftis @Wut(r@g‘gl In &g §pegfic embodiments, a

micellic asférf8t) H& R0 &R AdubQndaBMels st®Rcht & bildk S8t 88 BRAT VpH of about 7.4.
concentration (CAC) are used interchangeably herein.

[00128] In spegiic|cmbydimgpy s 2ty mice]lig ggemidpis st ireht onceptigiiengdtjapeut 10 pg/mL, or
greater (c. 858 8HRK X nQI@VIHER sBBE BnPodiSiertd, RInGcdlIt ARnMHUUE S at a concentration
medium In certain enbodiments, a micellic assenbly

d*mmnlg}W¥mHéHgﬁ@Wéﬁﬁ%F%m§P%%W§“ﬂﬂHén aqueous medi um at a
Bbd;amﬁﬁhﬁﬁied pH, e.g., about physiological pH (e.g., the

pH of circulating human plasma). In specific
[00129] In s eiPiRgHRLS, B 46?%'915@%%?13/005?1&5@% 8EPVisledl Byrin g membrane

destablhzl§§ abhesatblapah semO&HbJagthenBHhE Sheibran@biestibiAn® blodP@pblymers are
in an aqueous medi um in specific enbodinents

membranetqﬁ%abalq%deg FFel Ao s Mgt 2p endysomah et gl Gt or lower, about

50toab01ﬁ'6|5ﬁ&lab6ﬁ6gz or IBwe@AN) plasma. In certain enbodinents, a
cellic assenbl provided herein is stable in hunan

[00130] In §Eﬁclﬁfﬁ e%aqlgpnthdlpﬁaqgredyl%r% the |nixfxrr§)baé1€ idﬁtq}gllgﬁ;@@&qché?ﬁoglmers provided

herein contpfi€e p16@lilyioE RS SRR bdust Fotiss, bimé&onHt atilsRgd APRBMty of second
plasma. It is to be understood that stability of the

chargeablespgcaqs) greuns S%rélpﬂ_r,lp?len%u%tln FeriMn iggances: Hhe §1irsé ﬁlﬁr%blﬁ BIOUPsy gpecies or
monomerit (s ated nebivelly @RAred@r cRIrhevBlk UESndohdle s FJM%IS Lg(il&lp &lméhomeric unit. In

m ni mum the designated pH In specitic enbodinents, a
some instagpcg g eeondsSugtible sRe P %@P@Ptﬁer@% B Paif ek ghyreed or
chargeabld (8 $StioRfcaPdfes &roih, RGloHbiferRMinif dNcedthin@n®blihRAL, ak thedPU#tan aqueous

neutral. In more specific embodinents, a mcellic

assenbly described herein is substantlally | ess stable
uwonsriargt  a pH of about 5.8 tah at a pH of about 7. 4.

[00128] In specific enbodinents, the mcellic assenbly

is stable at a concentration of about 10 ng/nL, or

greater (e.g., at about a neutral pH). In sone

enbodlnents the mcellic assenbly |s stable at a

o e . I AN~ e o,



[00129] In sonme enbodi nents, nenbrane destabili zing

bl ock copol yners provided herein are nenbrane
waele@wbaliskd zi ng at any suitable pH I n sone enbPdi/DE200%043849

t he menbrane destabilizing bl ock copolynmers are

mediom oG AQR DR ATt Bo Y. GLFOHH T s Fne

destabilizibg Blodkocopdl @iiérs ﬁnd’lhe Oire albelinicBlli2 assexnblly G¥d@ine n[lcﬁ)@ﬂdﬁﬁﬂvelbf Rharged,

resulting 1135&%&% |1($ni § ri%gsg!%ﬂgglg or Sb%%?%%@{‘%”%:ﬁ%%‘& A rHj LGRS partlaﬁ1 or substantial
disruption ©OAPEMB@ne(cfl, dh addobgmadnefnbragt suedandyeabé sicghio up,smbly)

[00131] In%%%?%%}&s%dgneg tgl? gjéecre héragsglﬁéfesg)?o%ﬁ%ﬂ E%;Fg]rfl?:(?rlnt e lurri?lHy otd membrane-
destabilizif€blbEd ddpolisiEra MBRE dedidb@izt b sddosthad gﬁﬁbﬂaﬁe @raQJalGe,pendent manner. In

various enﬁ)ﬁgl%gtéﬁﬁ m?rgl!?rgr%e ‘%@%‘i’lrm : @B(g{(iogéle at | Velb}lh&c har ﬂ%‘f‘?ﬁ? wEen assembled

in the micdlld dssentblicSidRr wR&H @E@ﬁﬁnd@bhﬁleﬁi@@ Qﬁdmé‘dll&f a@ﬁ:ﬁﬂbhé‘s fgMmo RS, when the

. .S or non n ositively charged or. . .
micellic aS&%&e‘ﬁﬁ%% thasls(bcwé%{%%g)ﬁ Qe%?b‘i‘é‘?dz SIn S(%P oelalbblé)\c/h tsiﬁs HB&F@JI: Pkg/swloglcal pH
(e.g., pH ol Bikduating Blo6d [ thapcﬂyrﬁcffb odking i te rrﬁﬁ:llich@seﬁ]bh@farfﬁﬂmﬁﬁwﬂ@@m&brane—

L\ 33271AP do < I um conpri si.ng a.m cel
desabilir B S CHBSEY (BT el B 4 1150 BACEG I A BPe PBERBr
destablhzlhg] én creinnanacdesisafhditiicn to g nleinbeike-dapbdlliyine satcaiachrd Yie the protonation
S one, nore itively . .
o weakly GREE 53K B T H T BB P PN BRI erese n
the hydrolﬂblﬁatyojf tl’(ehjelyli’ﬂef’selﬂ deﬁalﬁﬁsamb yhe iatrdase@hbigirdptioléiryt df @te potymer results
bst sru |on
inacontogled St e B is iR mens e 0B o SSvmrmbgye
destablhzlflg)@:g?; ]:}mshig deedHilgdatoraifiiedhemtinge). I fenerdndedibieats, the mechamsm of

membrane%%%ﬂéﬁh %fe ! OVJC?@? ﬁsgeenrb ]]8% P(r%g g‘gcy S g a%ee \R/ﬂt ralﬁ 0n¥1 purely proton-sponge

membranediesitaliing e hadisne oittosentiins sefas Bilieorothedpdidadiepdndand embodiments,
In variou

di t th :
e comb FERETiva PPl T o b1 BER by s R=e apdaiehg PMAFMA) and 0
hydrophoHizetpolgagoneh aaseeyidrait dcid), tabéngnogeeiet haye as selitbi ioe§ynergistic effect on

e i nd ent the mcellic
the potencg BB RER: BLERRHich CITRENTE M rlvaletr U Sesonb i es
[00132] Inadige ehisAfsmMG] pttlﬁder&hﬂkmre oghalyi skleaedijrom,| by veag e non- hmltlng example,

polynucleo%rcrib u41gg?1{1](a§0t18? OB yethy eﬁalrgglg I'%{syhgéc{;%;% &):loﬁ:g lyéropﬁoblc lﬁocks charged

bkmksorﬁkmeéllc assenblles are mnimlly
[00133] In 6ﬁga?1régr§30%1enzéﬁ bl I %H}‘ﬂalets ﬁgsgrg%qd%os %él%rlgeomedm c%gn%"Jc‘les%a‘aailizing block
copolymerBritreamdel B]Stla&npb]ymefsgre oR- p@ﬁl‘dicaanﬂlor nat-lgfidie Providudderein are micellic

ssenbley BT BPub AR PR e Gt yoderthord b IR Papmpidi

and/or non-liygdic. o t@taitt nibotieh ahpolcylie asemislies hespﬁlﬂii(blﬁlatﬂ donlprlse membrane

destabilizié%@é%%%gél?@%g gée?]%nrgl %ﬁli:,?lgﬂ%g ggr}/ gg Q %g eIt é élpldlc H’l some

embodimehy dhoeriyine bt lyle bibck dvpolpmbkiy m&fmr[gaﬁcuirﬁcﬁlhb Assémbly is non-peptidic and/or

non—lipidi(iqrgrk(fe()télrr{aet éocﬁ?ig%tf qfquglgjglé?%ﬁ% core g?]oglips e@% f“ld?d{ Inﬂl@ lipidic. In

some embgddments, tleatdl blgekd e sdnatiptidiz artd/(ﬂtl’momhplﬁheAm&ﬂ) hatie)lipidsrre a diverse

zroup of SRATE P oBl T DA T RBP R ol P e GUCRBr 08 SUAigniey o in

part from therdéstinctagesofitddchergicyl sosunas: pIthﬁJyyaIﬂnmpmﬂe gmopsnge 2. fatty a01ds

glyceroliplgg,@E?rggl}ogsgﬁﬂg)}ds Sé)ﬁlngg{pl 5r cchﬁrﬁwgl Sr‘rgglglﬁ%g rsﬁ%rﬁfl ?]Iéd prenol
lipids. conbi nati on of two nechanlsns of menbrane dlsruptlon

(a) a polycation (such as DMAEMA) and (b) a

hydr ophobi zed polyanlon (such as propylacrylic acid),
UwonsEArget i ng t oget her have an®siddi tive or synergi stic effect

on the potency of the nenbrane destabilization

conferred by the polyner. [00132] In sonme enbodi nments,

pol ymer bl ocks are optionally selected from by way of

non- I|n1t|ng exanple polynucleotldes

. o s T D -



assenbl i es conprising nmenbrane destabilizing bl ock

copol ynmers wherein the core block is non-peptidic
wa@eaboso4eon- 1 i pidic. In certain enbodi nents, tPEI/US2009/043849

mcellic assenblies described herein conprise nenbrane

[00134] In s%nslgna l lg)éeltnn gprgwg%ctl]egiup K 61%111”?6{1]%% a(\%?eglrb%i %n@gﬁgg Ia? Sfulralipyl o(llcr:lk(embrane
destablhzlﬁ?g'ﬂblﬁdd ARy Bers b(hﬁprbﬁfglﬁbefeae@ifon (ehg doteatdckE aIal syéldestion (e.g., shell
vtk g Tt o it S SR BT S LR welcpBec i ook o e
number avtfage @Oleauldveikt bfshdxbieH pepdd @igt siidl@k) B@ﬁsdnt {i a6liy Guitabla ratio. In
RS T T AN RN —
molecular lichg@ (ﬁ"@hegjoﬁbl,spctﬁbfl (€9 NqBLII oK) by Baslinybesl Esfetdge leR:Sular weight of the shell
section (e. g%g{eﬁ E{?)glggﬁ? pr?s%ntggg tratl?)hoé lﬁllfqu\tl\gtl) @e% gt {ﬂgﬂ}%g a{bgl?t%el about 5:4 to
about 5:1, Bbod€ hem @bt BUkbait R9; adoet 10RCwbowand: 1, sept e0e, HooUE], about 1.4:1,

e.g., Latt | ds l.ycerolipids .
about 1.6: ot 1 3B buD R LS E R BA Thi s coriawsiey prgne
destablhzlpg)lbly&ﬁiopdﬁlﬁers shekidlihd dafpd Fhe @mtbepivengd mb]eﬂllﬁSveight of the core section
(e.g., core b‘% t(a g%ﬁré glageori(l:%:_néo ?ﬁ[l@glfnfg ¢ ogﬂ]g éﬁﬁge sﬁ“@BZ‘?}’?@Q@ El’o&k) is present in a
ratio of ab@lt ar(ad rhdiry) tofl; aveadar memlﬁﬁ toalh abduz i .M gorlmhad© ko €; (}ﬂ)&lt)& MEbSmore) to 1;

0 Sin re Seg core ck

abouc 13 GREPED B P P RS o B Gty Stk ds O P P gy 15 avout 1.
(or more) ltohe abou e (or aved) age ofeboacRill adr nwed) gt . Iofpetilie embédments, the ratio of the

number aV%E @&F%ﬂﬁaﬁ}o& g&]lﬁ,}?fot%ef colrehlgoc 8?11% ntghg?rgg%g%%rénogecu[ag %rgllg}qt of the shell block

is about 2:bl ock) is present in any suitable ratio. In specific

nb dest abi | bl ock
o0138) 1o GO TGP TGNt e NI By Ca 7 h e ST BED A one wpe o
polymer (dl@,l lgdidk copolyries aafoe n&ﬁ@lﬂd)(ﬂirpofyﬁ]eg;, anlodmg rrbh(ﬂﬂ:ck)( cbm)l)tﬂi‘fﬁs) having a

hydrophlhf éegalent agﬁ g%y(ﬁg@h&@]ﬁsegn&ené Pé%eg%lfl rnﬁocgmfné? ) q‘gr]drog%gﬁ 1?egment isa
hydrophilid bibGk ind tqutopﬁoblq scaienttis a]hyﬂrdpholﬁcblﬂud:k B sbme athbottiméritd these

to abo
polymers afe %Qnil?epé%ls J{l otferl n‘?)odlggghttgihay % 1115 B%ﬁﬂeng né tl]_ezhyé%)gﬁ(?nc segment are
different rdgichs df a mbibtock ghdiknt cap@yherlinAadousaipaitesla ‘$olymeabginent” is a
1..9:1, or. abqut. 2.1:1. In sope.enrbodi ments, nbr.an :
polymer s &ih £ piy VS R PR Ys1ty DL GNGPET o hEop Ry g ferein
e.g., hydroi)]‘ﬂ[ﬂ)idﬁ@nfqﬁfophi\lﬁelt}agleargﬁablﬁ@/uétab oﬂlﬂhghiompflsds loge @ran@e blocks with similar
unber. aver age

physical PG & FTORECBE AT T a2 g, - ohel I

[00136] In bémﬁrkémboﬁmﬁ):rnesmtor imdresor AR e phly@kro (,[hclﬁdlﬁg)a’t ld’ﬁﬁtra@)urﬁlﬂy of membrane
destablhzl%%l $<Cfp<§yrtl%r? a%rogfoqa v, fon—éga‘%?a%%g%sgakliv&%}og? E%el%lytﬂoers} é)f a micellic
assembly @B@ibed Herdin ah hﬁW(@) antoptidiallg biguiged hyroptalic sepment (¢.9, dshell block)
TR O
hydrophoHidsegipet i(d.¢.ca (&Jlﬂét)lﬂddkbrﬁjnihﬁl,g at lasst b pdriion affthd My@rapuotiecore of the micellic
BN T T S S

segments. &boute e2ibddimpAOH3 5}zdrbp$h1]$<p;egmént © reatxo di lﬁtelFtﬂlSr,ged xesome embodiments the

hydroph1118 ﬁeén}eg}tﬁ%ckgfgeg S?Li/%/?ggmf ST aoqycagg%g Il{rp %ogrg gang})ﬁé tgf%? /hgarophlhc segment

is charged BT ki gy ajiiveicSln sbne bm@bdngenmhﬂhydﬁqimlm opmheyinie elsarged and

Zw1tter10n1§ZIé1 ﬁ%ﬁ% casibsy 91% g?{}gli)hﬁl?c sS & %P %?{] Faegve E{t he%%ﬁl{i/r%?@%%%o?l? él) to form the shell of
the micellis eguvané, (2)3o mcfey:(értmﬂqudadue di@]bem@klhgmf tfﬁd’rﬁlcdflyddis@q&iﬂﬂjalaﬁd (3) to attach to

(e.g., bind)[S %grqltsroel tl?e relslt caE}Egg RObI gh&&u%%eotlde li)alslecp tgf% el?_eu é%%lglacurlf%s I’?PCh as siRNA).
UWOTLER27IARh @ hydrophlllc segnentg%nd t he hydrophobi c segnent

are different regions of a nonobl ock gradi ent

copolymer. In various instances, a "polyneric segnent”

is a polyner section with a given physical property

(e.g., a physical property of a block described



destabilizing bl ock copolynmers, and, optionally,
non- menbr ane destabilizing bl ock copolyners) of a
worR@ehsises assenbl y descri bed herein each have ¥d/Usaw09/043849
optionally charged hydrophilic segnent (e.g., a shel
f the ha

In some erﬁj? glgllle]) nis coggélg%%(%&q (Igeréyranerﬁggé%ﬂilzgl?g b %cﬁ&o]toé)jmeés and?or corlg of the micellic
assembly :ﬁ:id)bﬁ)tn@ﬁﬁel oﬂhﬂg@’abh:}dﬂ E:hl@étﬂbpébles &ggrﬁfmion(cea.ng/or cafiofio Ep&cﬁi/ﬁh@f@merlc units

at aphysi{l?%réc%q%) % iargengs LG9 Osrtfttbléhozgngo(];ﬁ1t Englin ElﬂIZl(f:lg Fnoarp gependent
manner). Iﬁ E@iﬁ dontpaiineh Bl el gibstithilp phidbphobic bloek eod., IcOﬂ:Sblc&f() dnlder the core of the
i re formngqgo%‘ ﬁh sggrrens | n_some .enbodi mgy h
micllic TSP & OB AUTRSSPE “REUi o TORBHE LM PIT- B or the
like). In mSI@riﬁecﬁ“m%bﬂiﬁﬁhtS thd’lﬁbhg&ﬁ_ﬁmpl!mdkdpﬁolie@lﬁﬁﬂztndlos C(Qlél af @eshicellic assembly
OI’II C,

olycationic. .In sone enmbodi ments_th
comprise anggltlﬁl]btesﬁ a‘t18n1g é%eﬁggimdly @?%ﬁlg}l 8@@10&1}00@8%?50% s‘t}ﬁ more specific en?bodlments,
the core blpﬂd gfalid raghht@aneldastsolizn e dbpyihas dddeor byrd bo@b blidelic assembly

comprlsesfflﬁ qewg%llg%ﬁﬁr }Elgrgetgeé a %1%1}%%}%5%1:_0812'55?01% glaesgkﬁwﬁrggﬁosblc block and/or
core are subbta@iallpAa neftd)). to formthe shell of the mcellic

01371 oS i) o AEREORS gl ¢ 3ER “RrPhER Lo RL0gS fore block

comprisindi fifd) andnSe@id Ol gable greaipe Uit $cineagddiniests ghe first chargeable species is as
described lgeﬁlr!ﬁ&l%jncy tﬁl eoL dc% %%gp%cgegr a erug%ﬂ)(fe tgoﬁggtgor%%)cgsgfcﬁ%ﬁlpgn protonation. In
specific engt@xigndatsObk it clfal’geabmwbélaﬂe n@fﬁ‘«md hd aZlIaﬁlglchHZ(ng an endosomal pH, a

i SERPL TR By RISl 607400500 MLEELL 6P, ALED . 1

specific erﬁm)dlnmhtscmé pﬁmoﬁhsmdeﬁﬁrgmmmﬁmaa iLHbbEitH tafabdilt 10 about 6.5 to about 9,

about 6.5 tg é\ t g a%glﬁ%?gatﬂ gl')_%lé ZS a%?lfrlf %t éullt:%pedﬂ%,_f Efg ;!81:#8% dgments at least one of

the first Chmrﬁzﬂﬁf 9Jpecidsiung arteasesde of ihaeetosd cHal‘gealﬂcuhﬁtl&rﬁrda peseyit on a single
monomerig%/rg{. E"ESO?H% é:gilb?(i!hglg%%éléenig‘?li}:h ?’FEI’G sgecges (5 8uIb OanDf[}r% hargea%le monomeric

unit and the Rabaeetateatdpgetiess ()Ea gacond‘ﬂhﬁh(gmd 1ﬁ0nd)met1¢ utifo iredeytain embodlments the

, up, .or_the |ike). speci enbo
first Charg%%gessg%zheis ilsacithﬁr}ge?]?;eotp SB ﬁIB%I?I% SPSFISS on Iqe&?r%tpnaé%]? gfl cq_na ghargeable species
is chargeabtt @ed datiGniagseaadlppn pmmmﬁmcmearal thd tati@bi thtyani)iﬁmcC@)E(tlésﬁb (he catlomc species

is betweenrs?gglgfilg@ é@? ?%Ioﬁt m%@%&%ﬁtag al%oH 60 g gg%uﬁﬁem galeﬂu %ﬁ a out 1:2 and about

2:1, about Menhd aneordbsdt akliat hlﬁjuﬂzgndntrﬁlqﬂ‘l Qmiey:[ﬁbbdinﬂﬁtd/ﬂm‘ raiG@sfahdffirst

I 1] t
e PR TLEE L6 5 SETEL Y CTRLLRS R BRIt o, 101, o
and about b:1 eaboydir ogldabiw 401 ﬂﬁktHmdkﬁmmﬂdﬂem&mel3ub$3anﬂhﬁhky1

[00138] Thﬁﬁ%rgnln ??goliyé%% ﬁ%lfljsg& g?r%{} II sggélgleerﬁ é}agtﬂﬁ p%[grﬁﬁrrlﬁg gesiélt gf polymerization of two

or more dlhylﬁﬁtﬁﬁﬂiﬂblblﬁ £ Omendblook: kolg@ap bt $1snighnét pbiynst" oflachicllResemily
eabl In 50 the fi

, nbodi ,
described %‘H%{P ESBT EGUSCF% Ccfu t of a glng K pglgglgrﬁag%%sqﬁ)gfrg? tﬁrnéﬂlan?liozﬁ( polymer includes
a copolymsigt@ncpraarcg @éibinem&ﬁﬁﬁbfeﬁorda that bigr tgeald n@nbdigers) apd b homomlymer (i.e., a

speci es .u t onat P J c_enbodi nts t he
productof B B G el SRet regome™ AN F Kk RV AY et iR
comprisinghe(c@ ngre subto@bidaa whtonptityticalpdd nbabawialhisitus@l ibtercAangbhbly herein.

Such cons ét%%%}\gﬁ %Q&%togl?rlﬁo lﬁlétg f:@ﬁlpérjbsg lrei%wuegsgog gﬁg]%lli?lgr%gﬁ,%}?g?rﬁ%gltlg \sl\(l)ntl%eénbodiments, a
block copcpj(ﬂer(dfaschhf&i memmpmlm rngﬁ,lab;lde cspmm'ueml bSmalhimsbhc ﬁmtsOIn some

embodimegtﬁ U% blg(g{scopglylg%r is é}.?fogk C%)Pg/glﬁr ’ 0? Elg %ogolty%rl omER%\es t\ivd blocks; a
schematic gﬁretaalzzmloe obadh E‘rptbiymer 1atepfemﬁat1 be e fOIﬂovhh]@ [AJHb@J i - (XY Z, o e
wherein eacEge t bl se fo? gegnste t%tlogngfjorgnt?ogsggr% uncﬁ)tne 0 her 1n eaﬁ% ugjﬁ%llpt toa
UWOTLSSTIARGRR In sone enbodi nent’s, the first chargeable

species is found on a first chargeabl e nononeric unit

and the second chargeabl e species is on a second

char geabl e nononeric unit. In certain enbodi nents, the

flrst chargeable speC|es |s chargeable to an anlonlc



and about 6:1, about 1:4 and about 4:1, about 1:2 and
about 2:1, about 1:2 and 3:2, or about 1:1. [00138]
wabh@otene " copol ynmer", as used herein, signifiBST/UNEDI043849
the polyner is the result of poI ynerization of two or
constitutiogglr}llmf| ﬁ%p{efs%eﬁﬁglg}gq%tloél %{f@%lllqll’l 18 §grgﬁl§‘blgraﬂ%%st@? kﬁegélaots indicate that
there may heﬁleltel'(thbﬁt ngay 0 bh efvwiet) cphisdidiictial Ofhitsdn sich gloek and m and n indicate the
er m nonobl o

molecular R’ﬁ‘@%% é:gc%g)tloccgbrb%y ﬁ@) oc]%— Foepg ymer. &s 88%%§tecgl?y [E% F%%?t Zlgtsplgﬁ instances,

the numbe®findThy @anirf afcacin@nttitenalfunirisepaeitsly cadillad f(’bﬁé‘ﬁhb bloykrdihe schematlc is

notmeant it g By Rl R HTHER PP oS ot e or

constitutio@ifl nipitd (ﬁrltllihgluﬁiba @ rchff@é’n&ty@cusb)f Cﬁmfbtluﬂéﬁal @its f each of the blocks. Nor is the

t t
schematic Imﬁ?% }%éfu g)g gﬁ‘f g)/artﬁCélim PwnbegBEzﬂrrae%eﬁ%ﬁn (%Eleei (‘ts)ﬁg tutanal units within a

particular BIDEKO IMBJatiCbludk ths capeipidnaleunite b gbkedispokedin b purelyirzeidm, an alternating

bl ock copol ynmer
random, a QU TSR R BeNeE h o Sem o Rk S AR By praed o be
otherwise.QY pu'fﬂ;ﬂ ediietdrh Cortfiguitadon, Kot cSnfe, @R acBNi;linhilgg foleckx-y-z-x-y-y-z-y-z-

PN RN TR A R

x-y-z-y-x-8.UC#hdan podny@y rdgslaf ﬂ@ftﬁﬁ@ﬁoﬁﬂglbghdnhh&yfh@i/d tBvhdhgimiting form: x-y-z-x-y-

ey SO iee R PO Gnais RO Be B Bt G uraton: .
X—x—y—y—y—mar)ei R..eathe SﬂmmpiagtraﬁcbnﬂjlchMbi\gﬁﬁaﬁ%ﬂﬁﬁy tDe the non-limiting
fiouratioad” 6-constitutional _u_nl_t_ represents t h § %p L % ng
contigura lé)fl t R GAT Y W ChE gart T édrar nBIgBaélf?n R HPee Bt & one or more
monomerld: tiliseRkQsdshatectdaas en HBYIIOE niiBie HOMNBY @ elli'EB()f i Iﬁ)@/nlﬂ:e to the wend. In
ewer) constitutional units in each bl o

nd
none of th‘? Wa?eéhé‘ﬁée‘%eﬁ‘é CYOIRKS i BT PRk ﬂu"EPﬁ’O%%Qf‘rPfHde d‘% ?Pnftﬁ%tlonal units or

blocks or t6é RlneeK o CRRMYIMRAL unifSin S WUYR St BE nitybet BEnISAR ﬁﬁmt |n§r, shbuld they be
sone i nstances, the nunber and the nat gre of

constucd SRS DR ORANS A1 1PE S BTG BBAE P P oFsdstetine the

micellic addérK of (hid enveSiANRAlck€aih SmBREmTBAPoviaBThesdililady BLnibEolymer or
construed to infer any rel ationshi p whatsoever between

comporsitiqyfl §RYFALEF1Y ™ BEE LR oI5 4 & e B0t RS ar assembled
1ntoarmc<£l]1(fzfs&fnﬂiﬂ}t types of constitutional units in each of the
ks.. Nor is the schematic neant to describe any

[00139] Asp%ff"‘il PeLeir-dhe b Fn%‘?smérﬂi’%cﬁﬁ%ﬁ@m‘ald‘fn“t He L Grer| aP@lf‘reé‘HtéP be

construed tbhdag that thBi b(ﬁhsfituﬂ@fat s hlﬁhls@{/éj_@&m BlBckE. _alfhﬁt ibliecdoniti@ional units within
onstitutional .units nm e di oS 1N

the square prackRbiayGembieds ﬂ‘a‘(tf’f‘ar‘i’@err“&ﬁ‘&l% tﬁ% CP%S&H‘IUS‘Pal Hﬁfsé’f%& the glock,

i.e., purelyrakd®@il hleinath@&Kdd, rébulad RIS, @&éﬁla@ Bmk @uﬁrabmqalbcurdbﬁﬁgsratlons The

xpr essl ated to pe ot herw se. ran
block cops Garaen B e SRCAHBH By S e aodiehr i Ypigs: In some

embodimeh@f A bl¥clXcopolFm¥rs YreXte drifne Ztar &r graft copblyRefs. - | i m ting,

oo 1R s o S e e T 5 g o e
micellic a@&n}ﬂp@em@lzlaécyhdf@gcd@nsaéthﬁérﬁ@ury R@sa@@add GooatetsONhd Wiy "cthylenically
have the, form x- -zx

unsaturate%}zigﬂcapegr Vrg]?g&gihgﬁtnlﬁp E(Rm]&%lﬂtfiﬁ e jeg OHPBSPI%Q\Z;IguI:tI%%r tﬁgle bond. The
non-limitifgQdxbh@ple NG (ROAhIénidally ﬂ@aﬁ&fﬁ‘dl r@:hhbﬁhtaﬂs @fe: an alkyl (AR§1)acrylate, a methacrylate,

--------- n exe andom
an scrytay R o e A0 e RO R 41 fgine. on
allylammo@Rif, h GANALIDB a dlallylammomum an N-vinyl formamide, a V1nyl ether, a vinyl sulfonate,

an acrylic 5 B Byt Yt GRS OB i & Seiapiyihoner
[00141] InWAdiduS einB&diBaRE anmordﬁféf QAGHIS fdr ljbrcallc@r[gaﬂé ﬁﬂj’zmeﬁ‘ﬁ(iﬁ@.[dlﬂgr o8, the

membraneﬁgg@%a]mer}éﬂ()f ﬁtggﬁggeéQ %éltggeil]ic q%ﬁ:wbglgsr({eﬁ {l']ﬂa(g erein 18 usecp ?n some

UWOTLERTIAER Xt aposi tion of i ndi vidial constitutional units or
bl ocks or the nunber of constitutional units in a
bl ock or the nunber of bl ocks nmeant nor shoul d they be
construed as in any manner bearing on or limting the

act ual _structure of bl ock copol yners form ng the

e - Y T 1 - o " .



the square brackets may conbine in any manner with the
ot her constitutional units within the block, i.e.,
we@ereliy4eandom al ternati ng random regul ar PCT/US2009/043849
alternating, regular block or random bl ock
configurati The. bl ock caopol ners descri bed her
embodinne 8 Ao R or S bR B R TE AL B { QHAG A GiEodle membrane
destablhzlﬁg)lplﬁékyd’diﬁﬁlymerhlbf steneicalibaeinihging ﬁrpwﬂétﬂlekﬂuomklud‘d) py) ytyrefr n-limiting
dendr

t f I OO
example, Oélrg OF morg Oéﬁ‘gg?:} oﬁ}ﬁaréo’noobe E]i%eth%l Eﬁ%ﬁé’ I‘ Etgy [gacry hwpglr{léethacrylate

(all 1s0metd)$51ﬁt§]hhéthabtyfl]zge @ll@smkleﬁmﬂeitlwﬂ’e&ﬁ)m&ﬂacﬁym [’ﬁbﬁ(&h)ﬂ Inﬁ:thacrylate methacrylic
acid, benzﬂﬁlgeg{auli_ykﬁ r oy %E %csrrﬁjgzq}a 1rtré1? e ﬁl¥ Fslt%;ene 1¥1ethyl acrylate, ethyl

acrylate, ptopgldctyilad @t 1sm3ﬁt3mbﬁtyl zlcﬁyldefdllﬂﬁﬁhehﬁ %tﬁyllﬁﬁylaac@mm qulidnyl acrylate,
' st _one carb

. .having at |e
serylic aci g e SR AT G s e e bl REdE el rom
glycidyl mamhaa ek S2-Bydeoxyaiylahddylcry(aad, kydry-apropllah@hacsylate (all isomers), hydroxybutyl

methacryl%{ g%r fsgﬁfg éla m%{%ﬁ%%lpattl%m@a&lgﬁét ]sﬁ\%%ilgt}%}wg%len’oetﬁyl methacrylate,

triethylene@lyhgﬂn&lﬂiaﬁ@flateaﬂhg’i)leﬂhyﬂem’g[mﬁll rtifmnac@/lzdé &bdo)dicaﬂhyﬁlﬁde,&taconic acid, glycidyl

syt 29 R P sab s v TR ¥ B gt somers)

N,N-dime @ glaiinoythetaady e, NaN-plets phodvethal des/latd fridimileat gyah hydaede.

methacryl#r%lg éﬂ%\e/ Lglflﬁglallpﬁlgslg%om %rylﬁ@fc%w ﬁ%? II:;]Lgy alethg%l%%lt r%lkgeeN -n-

butylmethmﬂhmaélexl deslplablbﬂylamdeg Naltigtkacepoikdy,mtyshenadic bdie (all isomers),

ditnyam oS3 SR e 2T et 1 Alblsaes ooy PapaThe

methylstyrEad (all 88mEm), plvényfHeapassatiorinacid, ptvh@ll:ﬁﬂie)lﬂﬁﬂﬁm@ istudthrhl 6l g,
e destabilizin
trlmethoxwﬂﬂpfﬁp\él éﬁleltlragrr}l;g e lrﬁhoi;\gél?/lﬁ?og% %CWLE\? rhbu Iz%sil éopytg}et[qacrylate

d1meth0xyW&§hnylylp1©pyl|memhat:ﬂyhz@ GbéﬂlBWrﬁ:thyﬂHﬂleﬁfpynmlﬁc@fatet tidutoxymethylsilylpropyl

methacrylaé% rdw;ogfoggxy&egﬁri}lﬁy%gp %c&{i%t ac rtl}loxat &@pr%gﬂicyxlate

dlethoxysﬂ’mirbm&t fnytlh&trﬁat@ahlbutd)@@[mlfrsby,l n@&%rhlﬁiel’kﬁ%p‘;broplﬁ&hﬂ{ﬁbgﬂl akeacrylate,

simetnoxys RSNy E: PERET RopHae prat bR Ry R 1 e

dlmethoxyaiemyaﬂﬁpltobyll asitylarce tie thoxgabethyllsilgiproplyladesy] ate divptox aaetydl dtygyropyl acrylate,

aoron RGBT B Ly TS AT S v

d1but0xys11?9(]:p$r§l;byl ﬁcrﬁlﬁﬂedlusmmksﬂalpmﬂyazke;dat@ hfﬁﬁl}/hcea@[ yihgtbatyrate, vinyl benzoate,

st ctioff Y dhobye S Bt e Ran BN DR Sruemgpatcimice

N-alkylmaleghida,ay yhtﬁﬁrﬁalelhydé[ N)(xyrpfllpywhdd’iietmm&lythraﬁz@le( Bdtddiene, isoprene,

chloropre%?ﬁ%pn}%‘nﬁﬁrﬂ@?e g %Fneﬁf{:@ %{ar%%,:l’é—gdt!ldiein%so, qﬁ[psézlt’adienes,
vinylalcohl, N-ngzlllaﬁtrhny’aIHyIWﬁﬁIahylhe Eﬂgﬂahhaﬁe‘ W- zﬂk}&allylaiﬂiﬁi, bl @meigt.y c ol
th th th late, . .
etk tiofTP ] ATy dC e SR P T YRR T U s
alkylmethd2ryiyiel; oxyradrylyhidac Mdlh)ﬂa&rylhmdéso)@)ﬁﬂl{yﬂl’pt}thacma‘nydﬁ@t E-ifoptdpylacrylamide,
d t
inytnaph RGN B BB Y 8y R R REEROF i i
vinylbipheaglt yihgtsold, vinglithiiheiegliyytmiidagt, yingipelyethgedealyrytl] am de,
' N, N- di h | am de, .
aimetnylaggnig e T SEPHBT Py He TN E R By oo e
dlmethylarh[ﬂb’@tdpy]aabfaﬁﬁcw Medﬁlarrﬁhoetuhyétmlmﬂg{b alﬁmdhylamlnnmtm ethyl methacrylate,

trlmethylamglgﬂgrrngp)rgpc g?‘:ﬁﬁ%ﬁ“ﬁﬁfﬁgﬁ”\yf ﬁ)r))flat% & ﬁta%%gl agtyld () ?ﬁ?ar}iecyq me!hacrylate
monomers, @a@bihjtiondtletdoz| am no al phanet hyl styrene (al
i soners), p-vinylbenzenesul fonic acid, p-vinylbenzene
sul fonic sodiumsalt, trinmethoxysilylpropyl
WOt hacr yl at e, triethoxyg?lylpropyl met hacryl at e,
tribut oxysilyl propyl nethacryl ate,
di met hoxynet hyl si |l yl propyl nethacryl ate,
di et hoxynet hyl si | yl propyl net hacryl at e,
di but oxynet hyl si | yl propyl nethacryl ate,

o,



di but oxysi |l yl propyl acrylate, diisopropoxysilylpropyl
acrylate, vinyl acetate, vinyl butyrate, vinyl
whemw2oa429 vinyl chloride, vinyl fluoride, vingeCT/US2009/043849
brom de, naleic anhydride N—arylnaleinide
[00142] In RPIBGU?I@%/ ld%ﬁ!ngsr gg)nalﬁ_eéll Iwﬁ%;i) frsr% Ig(gt},?glers are optionally used. A
functionaliXed/inbyn@a rab asa ﬂl&ﬁlnhﬁhadmelﬂ& coinpififien@askedbratodpiagitd, functional group,
et hy] ene ro n adi e 1,4-he ene
e o SV S GBS e PRG0S T Py i R e SO iniing cxampes
of such grotipR yie A, arrﬁ\ha’igr&}ﬁs Mdatbpk @sitiiels, hgtidoyy1a nivides, and cyano groups. Several

suitable mgsll-k%r ?llml%?ﬁ‘% Wg@? gﬂeg Igagl(,:ltl‘y\gag}egrre@ yﬂ/{;%}é\? egrlo e¥t1ver9jroups in Organic

Synthesis @ad ydiadn) 0lew 1leyr&1ShM 19411 . JaKbdkshskialbristgbrimgtdhragss i@k € Shieme Verlag,
1994) nmet hacryl am des, N-al kyl acryl am des,

N-al kyl met hacryl am des, N-isopropyl acryl am de,
[00143] Polynigyd dea@iveh Bdre e ,préphlﬁ&’ In 4@y &widblia (-'manﬁdrl‘&ilt‘dl'blél yWnlenz giv@ods used to

produce th\e} Fﬂ]&{?%}its éﬁog%ii hé/rlh?l [ :bg/é{]agf of éélhn Jtﬁ‘g g%i%)ﬁey Fatlomc anionic and free
radical polyiBiydapyi. ildiomelinstancasy il aatidnyd goegd 1‘)! Q€d, the monomer is treated with a

catalyst to %ﬁ%@g ly?lg}lnn QZﬁ%q @S%Flgﬁ%ﬂ% I{}I?ﬁgg{og grgg;?:&%e t(é ?orm a copolymer. In
some embﬁﬁlmiedtsh yhchni caalypriofyinfiaroy, liadidite, e.b.0 pro@hit\kidstBoonstehacid) or Lewis

i R G R LA UL MEA TR o

some embatiinade ﬁ)d ca@BBith, &l &ay of ndddinaideCydamprt lﬁ}@l&fgyﬂl ﬁ)ﬁﬂe perchloric acid, sulfuric

acid, phosg%glg F%%%X%r]%gein?{?uggl naléll onLgf E}Jgre?fl m?tﬁ#\é\%?ﬁ' 61}’?6?10 té@uoromehtanesulfomc

acid, alunﬂtﬁfrﬁhﬂﬂlﬁlcﬁfalk}m els fi fiindieikiss, Bsrén @ﬂlnbl(iﬂbaiohlpletd&etﬂn teachloride, antimony

pentachlorb 8%]}10' Cglp al | g %g%[orﬁ%%h?%ﬁ%g@ﬁ{eﬁ%%ﬁr@%d?%oégzgﬁgs{ychloride, or
chromium@xgchlogidg Mo tmtatrlcbnmbdlﬁi&nt@,tﬂabfmeﬁmn&tekle & pedornio@ nadr baiahegsuitable

solvent. Sué%glﬁﬁwéegl%d?ggq? ﬁut é{,e 6{9 12&;%‘@%’?%3% geoxgléﬁl, higiiﬂtali‘rog‘gglgr’le, chloroform, or

dimethy! fomiabideyD8F) 1 Thicatasny eriydinmayl 1$1¢ pﬂglindgsntha;h;ds p@tﬁ)ﬂﬁed at any suitable

reaction te?]geérgﬁ)lre 1n§F31%§rf,ael\l% UI ¢ bl e ég? @ %h% 8@)@3 ? a%ﬁ?t{pleoeqlo gbout 70 °C.

[00144] In Graiip&nbodintahgathe polﬁylﬂt hlean@)al(ea hglthe Ghehmsofﬁ h fide radMill [ﬁ)}lyn&rlzatlon
S 1991. . P. J . Kaci i, Protect
When a FA RGP0} BOTaS BT BT < UG O Seaghoher and
(iii) an optéthel spurepal fed radicaBnye [guvidahb eiggarifede radbtal p@j&hﬁlzatlon process. In some
. het i t d.t d th
embod1me§¥gtb? %)éllg;ce: ﬁgﬁeéei I‘ﬁ(?lf)% TS ggéong%lggaaﬁ%sco&eﬂe Ilhoglﬂ Frs ﬁ?a% ﬁalmtlate upon heating at

high temp@xarplnecrta@ink@ntics, , aftaffbmﬂhg:thapdylﬁlélﬁﬁtldirﬁ[dixﬁﬁé the mixture is subjected to

. | g jon. .In ta tl
polymenz%?oB)égrgdétgoﬁlgtﬂggrglg’rlza{glﬁg Q%Higﬁé?re I se( (}ogih t%t E%S%aﬁeast one monomer to

form at leas@dnalpylginet, @s distutdedh@eihSacpabnghiend ﬂabpt@ﬁaﬂy@ﬁhbd)tbahj/ yq,ltable level and

i T TG R i o
used in thd p?bd;lnwduzﬂg)n néxtgre, an@fe@ttt@iﬂlh@e&fhedﬁbﬁﬁh@ﬂ@h escbagied d)t iohny suitable

ase of .us cid sone
manner, ing a8 3G Rl SRR R SR KBRS AL BUR S0 ont anal | y
[00145] In u&ﬁﬂemwddlmmemﬁmmdamﬁmfm mtlibaez(cablajnymtre /sy sblyabwamuabrs is

optionally ggngd 1fm a?fjfl]d? tkge)i)gfé/rﬁjg Zargﬁ% gr%g%?es élesggg)eéﬁieheg}g E%(@ éﬂltlators include, by way

of non- hmitlnlg(akarﬂiﬂe oghbran@s o afllqﬂl pﬂoﬂdesdsubﬁﬁﬁtktaﬂsy] Iptrorides, agl ghroxides,
| uor.oneht anes

substltutecf a}r}l(l )PFrog des PR Pﬁrg}ﬁﬁegr %yé glyc?r%}r%;hc?e? rslulfsltlHl(Sed a é/?%rd%ereo))(ded s, aryl
hydroperokiides, ilﬁtthae&lhrmhydﬁ),pelamﬁestmgtoqjm paockiler $1ﬂ’bﬁ1tut2d1 Igeroalkyl perox1des,
heteroalkyf@d?é%ﬂo% dFsF Ialtlbas'{] tﬁﬁg]lg grtgglﬂcl r Ig(%?}%(l;lggée?&oarryl @ﬁrf))élﬁ'?s substituted
UWOTLB”““’fifxychlorlde In certain® enbodlnents pol ynmer synthesis

is perforned neat or in any SU|tabIe sol vent. Suitable

solvents include, but are not |limted to, pentane,

hexane, dichl oronet hane, chloroform or dinethyl

fowmmde(mW) InceHaneMdemMs thepmymﬂ

.



(iii) an optional source of free radicals are provided
to trigger a free radical polynerization process. In
w@oove/1eodi nents, the source of free radi cal SPCBHUS2009/043849
optional because sone nononers nmay self -initiate upon
at high tenperatu ert gin i nsta
heteroaryt DY sty SO DB Jete P e D oD R s g st

substituted #ky$ pdip@at, athl p@cod, iR tijuid hiyd perestid ot 4z0RSmpounds. In specific

oGP AT OB S, 72,

[00146] In p@h«quduaesltsdpcﬂgua&etebnrmasmses ar&mﬁemnm dliviigSn@leLin any suitable
tionall

d t.0_any suit b e Ie i nc

manner, S%g aw%l&; n thXIHIga Wﬁﬁ%}g?% %gﬁ,ﬁz}l y{ngw ‘%lﬂg?) IBtrr(g%(geutpeedlated living
free radicaBpsTpagEYati@, (NIMVHY)) Iﬂ%—(@ﬁniﬁg ﬁ(ﬂjfﬂlﬁga@(ﬁﬂ'ﬁmﬂ’ﬁ tgenetaed tafstEM®T), or

P merj zation Xt ur eaction tine. The.
reversbi B RS Gfon et T BB LR rorsy el ik B mpipled
polymerlz{ltﬁ)ﬁ!; meluh&g, va@io@s polynier Smhlltﬁc'tl,@é's cartlbspedustd) BychasBp@nslimired to block,

In sone enbodi nents, . . ,

graft, star “i“llj‘illlf‘%lr fd 6??%?‘8“&%%%% G OO YRS At e&ﬁ“r‘?ﬁ%ﬁ’&?@g staigfially or ina
gradient faShibi #ddbse tHerhdih at @ poblsmeiiet dnislbdkyseditehdel o @ehdiaiit g f Ih:i |0ther

. in the pol nerlzatlo roCesses descri bed
embodlmefltm Ro?ygtlegsr fyﬁ&eﬂaeg by%e{%&w?e&fl %eﬁlgfl VI r?\fe}:isaaq%gg@m éragmentatlon
chain tranddét®{ HanthDEse MEDIX) K Pireqp Sy akdsties DoSMi‘)H&dhbpﬁleiSt&isﬁydl Di- and Triblock

oxi.de ryl .peroxjdes,, suhs. e ro

Copolyme %gﬂmpﬁé?ds (3{ I/%gre}ia}mlgef |Ac1[951&r%cbéé$ %IE(S V(]Jaetb 9@2{% ho? @amelsl”aton et al.,

NhaomdahkythydbmmmhmxkﬂenganyB;hyﬂnmn&aﬂxbmes substituted

[00147] In §H%aé1{ ?r%{ dr,o ekeﬁ‘l‘e"g%ﬁﬂ’lﬁ(gg& & I‘ - lﬁg%elélga%e [ OX lg}djgrgliis&ei} or RAFT is used in

synthesizifpyiiyogper t&xkﬁd)ﬁSpolﬁﬂbe bfi thid ﬁrﬁfdnthﬁt RADBIslayliving polymerlzatlon process. RAFT

roxi des t eroar er oxi des,
comprises (g RS AS F H SR B B o SR by Peenc, BAES pugeggures or
preparing Jﬂycdqu&eibQlﬁbﬂﬂﬁ:reuﬁd’ihﬂbysttlhlb@dodﬂﬁtlﬁﬁ Oﬁmpphndawhh@p em(h)outdﬁﬁtatlon

d1thloesterEY edk %}g{;%er e t i ﬁ‘]ﬁCft% E[f: s Ap fa%&g{eégotrg%)de rtee ]g yerée?%at?ornwy a reversible chain

transfer m@hARIONL Al Sertaimnsmesl feh@iog b o plbl praericaadibee b yHeg1Saxowgef any of the

prcecing & ekl st B R oF SR AR g Bluibucs BpgaRh hgpoiies

radical int@titdihts @o dat umdegonmiemunamoa Fct&ink ty@hhleaf @mmﬁt&l’ radisal phlyasrization but,
Tr ansf er

rather, re“&?f"g‘fr?éf ?Ji‘ﬁ‘ﬂa(?%bq‘(‘ 2{‘1)‘?{[531“&‘ W o %W%“‘??e‘%‘f a‘P%n(?‘ﬁef VSTRgpg 1B =5 bondin

the processr &tlincalinspadey ik iczdd dfadi(idiMa)the C+Nighna Petviwvad by fragmentation of the

e R MTETAESAER S0 SFASTREHLNE: b RISLE LDl Wy,

low concehdgiting ot@ﬁVﬁﬁdlbﬂﬂahnﬁp\zﬁM@ﬂar htn\fl lings @Grtal ©inhi@dion reactions.

ol merization rarchitect
L R e S A AR R
micellic asg¢natilics (et aficalag) p@cfv&tﬁ:tl aatindanpad v dispdigtyatdex (IPIBY) or differences in

chain lengﬁptg%%pgﬁﬂi%h%e a@m 3R ga?t%éiirgegl ﬁrgalljrltézﬁgllt% egi%laimggri, g.g.l, llr)}y digiﬁing the
weight avdﬂz(gmpﬂ)dcylﬂfwélglﬁ@f 'tha pb]lyﬁlelkchﬁﬁq betheie nanbgp @ndai tmofgcalht Seight. The

I t nh th
number av&%g&? %ag%ué eﬁl?lg& 1sd9é1g] gﬁm{;‘f%&g@?&@?ﬁgﬁu rv]velg (s lengd IB}\// the number of

chains. Thaddight :verage @ola®it atelghnis plpbiotal ansé ﬁ]har@fof ka Iﬁtol‘eaﬁlels\velght divided by

DI. X ' t . Synth f
the numbeg{;@ ?lggu}egg* lil%lcmol%c?é r xfu?]]sg’ S%@&e t%gglg@tr% rgge%g cu a§ galggtfls always
greater thaA(tHeyiu&m:IdﬁetagHijed‘uya{r WeighG pdy(ﬂ.llﬁpetsﬁy Wi abwdyk greMéDthq or equal to one. As

the numbeEoCr?% ﬁls(')(s:éer‘ ar% C %ser If})emﬁlghe s%tge ?i 4§s7th/h %}gﬂ%pﬁ]@%}iﬁpqoaﬁ?ﬁgi 2{9,1]16 of one,
the polymdrrbe@ﬁfet alioger emm@ nmnﬁﬁperdaewﬁhlsh bi¥egy chain has exactly the same number of
constltutlon% units ?nl c'lzlgpae mer\]/t lat | onr G hial no ran f1eevr Q! 1 ra-é aﬁ n polymerlzatlon

P'H "8Uht RESPZT Y Ve Ry PRIT é‘“&a&&%%ﬁ‘ paly Hpgradilii} § '
UWOTL\33271A1’|f1vent|on RAFT is a I|$?ng pol yneri zati on process.

RAFT conprises a free radical degenerative chain

transfer process. In sonme enbodi nents, RAFT procedures

for preparing a polyner described herein enploys

thlocarbonylthlo conpounds such as, mnthout

e, . e s o e



rather, reintroduce a radical capable of re-initiation
or propagation with nononer, reformng the C=S bond in
W b@opsm@eess. I n nost instances, this cycle ofpPadubio00vom3849
to the C—S bond fol | oned by fragnentation of the
ontlnu S L all .mononer has been .
ethods o R ST Eoters P et ot B et SRSy gy dynamic
light scattdriaw rﬁamcarsisreauasame@iptmﬁd)mmmlﬂdir@ﬂdt@graﬂly anyel@adifrouhas

chromatogg%)ﬁ arg&%:hflfﬁ or gl?e 36 I‘ m nat cﬂlélgnetg ?PLﬁEF%Pr? %Qsl(éelg mlembrane
destabilizifkesibédaiopblzinérg) dd |tl@:(}klcc€lﬁ<p@beyﬂimlé§()e gUtntidllz9 (ibrdV[deﬂ hé&ein have a

oL oSBT 1 AT LB e S oan

or less thah M.3cdtadsnthhengt h.  Pol ydi sper sity index (PDI) can be
rmned in

e m
[00149] Pq%ﬂléer\%%t oglpfocggyeésrcgé%%%llleé%ﬁ P%Honal& Oéﬁltr 116?11ytsH1é%r})e oi}//ﬁgt or %nxture thereof.
Suitable scﬁ%ﬁitsl’iﬁchﬁ& \xtafeelalcohd\l(@e,rmeﬁ\aﬁﬁlagﬁarﬁl) heeapaas], iveirgpaiol, b_ﬁhﬁol)

tetrahydroﬁ.lﬁegll (ﬁhﬁ%¥ ‘?}?]as.uﬂowlgg CMSC&}E Q‘g}ﬁ%‘éj f(%i}lséu ﬁbﬁggcgtgqe acetonitrile,

hexamethytftakpheramldecacaed g, f@ﬁﬁfz&@iﬁhé’fﬁh@@zﬁl@éxdﬁélk@hﬁené $oluene, dioxane,
proportional t quare. of t | ecul t
methytene i Rt g5 B Rt BB S mbpel g sohven

includes waet, ghd mixGirecd wiatee amiel gértmisdiie e a@emrmllﬁ@ulsadh aAIGDI\glht is

oonsoy 1o G RO R, e PRAGTLA ly BG E M e R B gaorotymers

or copolynicd bivaks. of 8 A TeMnONbessl PRovRrcirgaed ity saitadsaharner. heind gmbodiment,

pots OMALAT AR BRpai et ABTALEIAR B Pt e PPEERAET A . anda

radical initEDSTOKAI sslpe 1860 diimentd) h Blacle pely DM NEMMN ) m@sroe T AGE hyed tch[&e}&%mserles of

aivlock cofTREE wtre HRTRG Bt d M. STAY LSRR 1y gftrBinc

embodlmepl@l tydfrﬁﬁdnfaﬁbm afithe WIVET bh 88 2H1AR pdigaer i8 BviMt o tief upon self-assembly,

ng p such as, but not t ed
the o end G gl Bﬁﬁﬂeﬁ?f%ﬁﬂ%&gﬁﬁaﬁw OF g R0 m@ﬂ[}l assembly. In
various en®0aibic.| (i is AMEVeldin 8F3uBIRANdNASEcluding a number of ways synthetically. For
desorptiaon/ionization chromatography and el ectraspray

example. SR CHIGREPEIPADRYICHF & Boh PHRBINTIR SERED rein hESg figh the
preparatloﬁ:‘BﬂlﬁQPNEIHMA/]jM@EMAQS@MOMﬁﬁg ﬁyc{r@h@blc brerh@ime shell -forming hydrophilic,
destabj | i 2| ng bl ock copol nmers) of the mcelli

charged blgekds gdsfes! ithq Feepd sypipdlisisie by sy ssingbe oy ies %A‘ﬁ/g\%AQMAEMA
macroCTAPR aysdicnp Rmpﬁlyhﬁﬁﬁa)ﬁoﬁ Bab )Alt@fna!e%§§roidﬁ@dlncﬁu&, re(ﬁ&:mlg l@rﬁ:s
or ess

than 1.8, or |ess than 1,6, or less than 1.5,
PAA/BMA/ P%ng magro(LAdle fqrpp fhipl end agd thep, %%Va]teﬁtgha“f‘:@ng g gerforapd
hydrophiliE@h}E®T polyitlidr WhPIRGESERS TURSGHthdR ApheicRipfovaRt i #B@bd Yor introduction
tabl e solvent or mxture there

ofa reactlwg%ng egcgfvg . Itl%‘e I?qlp’d]lleﬁla éh%«ﬂf)g)losedé? @8 ﬁlg?a(cgofgxmcelle thus providing
alternate ap@bAaOAb chealith b u alrbrflb a@Ramnedlle. i sopr Opanol but anol ),

[00151] In ati)rﬁfre?arhh%%r%{n% %}(eCO? ?rls glgzsg]%/ E«ﬁ%lé” &ééle E Juégtlon of several polymer
blocks thafb&é(@ﬂﬁdr&%y@h@@ﬂb@cﬂyrﬁéﬂzd@on m6Rtks acid, fornmic acid,

[00152] In ﬁ%qlchvﬁtéwéé/ %E(}ecll)g ggpeo'l@?eﬁg eg? gnegltbgalng ﬁ%?@g%{ngﬁ(aﬁék yopolymers) comprise

monomersQJéﬁtﬁng@d@ﬁ{?B gréupd waitdi Y hn ROBE@HOE post-Pol P& AAGREGEodut il of additional
Y

e i ncl udes water, and xt ures of e
funcionsi 54 i P 311516 PRI T T PEIIE o G R B Cp gt lick
reactions, 468 Vi€ IPt; @oKin VDO diatiByiit $vzido O nRKEVR)i A IR QL INETy and Applications.

. .. pol ' ities used herein (e.g., copolyners or
Ald”d”m‘c@ﬁ%%?o’gllgéks of BVA, DVAEMA and PAA) are prepared

[00153] In isﬁbcﬁ"fé}inﬁdﬂhésﬁ@bﬁdﬁﬂféﬂﬁ{ are tha poR&e8 MO Y.dblo® Jopolymers including membrane
g E[MAg ared by polynerizing DMAEMA in the
desmblhﬂg%‘él AROFPCPHE Wsm ; and a radi cal
uwomsTIAi i at or. | n some embodiment s, a bl ock, poly( DVAEMA)
macr oCTA is used to prepare a seri es of di bl ock
copol ymers where the second bl ock contai ned BVA,
DMAEMA and PAA. I n other specific enbodinments, the
orlentatlon of the blocks on the dlb|OCk polyner |s

o o 1. i o o r S



preparati on of the PAA/ BMA/ DMAENVA core-form ng
hydr ophobi ¢ bl ock, and the shell-form ng hydrophilic,
webapged2dl ock is added in the second synt het i BCHUS®OD§43849

subj ecting the resultlng PAA/ BMA/ DVAEMA nacr oCTA to a
second RAFT pol ternat e approaches

i ncl ude reducinér[Bhgﬁ EW&%D%A “HﬁgﬁoCTA to forma
thiol end and t me[rBX-@Q\m]L-enst-X&b @{staadnie@] a pre-f or ned

wherein x gy %,[sroril {1] | !%rle &B&OE% OHEH,O neéalﬁ/e{)ﬁ(g‘@ O%HE ﬂ&v{ég%{?& ;(I)—lgllf:]r?c units D

(DMAEMQﬁ Ba(BMeAG Pi(ReEAY ﬁmimh}ﬂfbphﬂhe ndt@NBlomimet (7€) ip ﬂie)pﬂBTﬂeﬂblock aand b are
hai n ex 0 the surface of mcelle t raovi di

, g .
the molec tvgallglilésto tkgg)gq;% 6hecl]5(g1feplell*1: CuR h]]OE}@ Ap %ﬁn dtfrﬁ&: tﬂe opposite
ends of thd@&ﬁﬁdr fn c&r&@rﬂéﬂﬂodinﬁbnﬁ;m 56 dioRE NG 7 199150€ Kn &9RRIMIFBAifents, X is

nt hesi zed by chem cal con%ugatlon of severa
60%, y is %9(% 9‘}%7115 %@%éRgerf%ﬁmeP‘é“eﬁFe’b‘é b 1§@|{?§F1 4tsgl > %- In certain
embodimeRQ] YiRBOG Z@Hs 126 api @cs%%eaq celtB@ 2RBddimBnts RIEIINSLABTR 8ad 7 is 33%. In
the bl ock co olyner menbr ane destabili zi ng

certain emBpdipgnts & gHt s 30% eﬁipzrlﬁ e B 3R SR 1SR T 0% and 7is

40%. In cc@@UERBoNHL AR xqagofzbgr iysed afld)i ispO%t mmeiny eﬁﬁscbcmaéﬂt@a mlcelhc assembly
i ntroduction of additional functionalities via know

described ign EPPSFGREPROS Dloplbp! A Dot o0 000 i appys 000 Da o

about 20 00(5 Da &)&@dﬁpb 80®ba toCa]bbﬁKS OO@BQ trh @fra;smc eﬁlsodiﬂent&he h’§@ﬂ6bl|ﬂhc block is of
kyne Cy I on:  React

about 7 oogllp& %(Rﬂ ]Peb 3¥)p%9§ 10&0@ Pla’CHI qp DACJCQaOOO%OIﬁ OO&)d)a 4.4 Da 0%/ 15,000 Da.

In certain érﬂﬂ)ﬁﬁ@nts' zﬂmﬁ:@ﬂh@ |a§slalﬁblbf ﬂ&%ﬁ%&ﬁrelrﬁfoﬁiphg@d hb&b@idﬁw&:b@ HId¥€ of about
copol yners incl ud

2,000 Da ta é'é‘&“éﬁ(? QQOZ]?Eh gbObl &(%)Od%apta B ?%900&21 fllﬂ)élt %%ngOd% [ @bout 35,000 Da, or
about 20,080 DH &3 b6t 300Dk 13 38 d HRcitle Embadiiméntd, Be polfinkbwith a hydrophilic block is

of 12,500 {Da&t%y&p@h %M?%lglgcﬁ%)%)r%g O?A D% (lgrgtharﬁgg ?f ]a;r) éorglﬁ e Xtc]ea%embhes

(e.g., miceOEYYAASdrhd Pocifi@aniesdahdnyt, thd pSIOHR: waith 4 M@rdphtic viodkRlof 10,000 Da and a

nononeric units D (DVAEMA), B (BMA), P (PAA), and a
hydrophotis ¥ oA 9t haler Q?ngworﬁ%é‘rlr?(ﬁern}s s %%frrg'?ﬁwe-&’ Btelles). In some
specific erﬁ)oaﬁﬁknta @E polpllﬂe Wit £16/dhophilivBlogihis S 0f, 000 dak @ Gk&opHobic core block of

t he hydrophilic core bl ock, and a and w denot e

25,000 Dat(ﬁggt]a b%la of { % Sé:fpalgs pyeellig ésthBH)ly:ﬁée. 2., rp]ﬁell:e:é)rqf Apipyoximately 45 nm (as

determne&ﬂ@mhﬂﬁﬁnigﬁb scMtekifig &@%re}heh@ 012&"_)8611"@151 ghictodcSpy? Ih6 %onllenspemflc
certain enbodi ments, x is 60% IS 20%and z.is 20%

embodimeliy (e YR NP G5 R eTEneHgYd Gorie g o agfnemiigurements o

electron mﬂc@%boﬂym T&BicAIB, tﬁ&iﬂ@l@tdlﬁme%ht gor le%gtﬁp(%[DyX! Svh2B%6raR theZmicelle shell,
25% In certain ments, X is I s 33% and

increases rfla five tg B8Pyl thehydeap Olﬂﬁ%ﬁpl%ﬂbg forgs;the C@@%ﬁ e iz af técb%celle

increases. BI¥ImME insGn&0%ne dine el palyee BAvOic TRk tat ﬂérrhﬁhe?ﬁl%l (D lXﬂ is important in
%.and z is 40% |n certain enbodi nents, x

4
providing 2 ecmﬁ)/%og}]?&)( {orpﬂgtl%td%hargﬁ nglgﬁ]ézag%%]&l? % ﬁ{lgonu%le%d% gqug j F@r example, in
certain ms&ﬁ&e ol YRINESE fippR&Eindiely €0 Base @mr(i & e@ aahdamhs}@m h t&ionic block has a

| ock of _about 000 b 00 Da, out L

length sultgbl%)@(})r% qdtedhs tndg}@ @;aﬁgﬁ § ar-gesog%r aljgelr le}ock containing
80 DMAE&DDﬁhbndhﬁ:rm@W [3a11,d80) wiespKad Cal@dIOA] i€ BloSk cdntins 40 cationic charges at

hg h|||c Elock i s of about 7,000 Da, 8 900 Da _
P 7.4. In GOrBtig e Tl B B S HYAGOBVE (5, BB 17, RyGl it
interactiond HetQ0&h dD@ilar Qﬁmﬂ&e(ﬁ@@ozﬁl@ chz{rgbsCErcE@duﬂhnetﬁﬂﬂﬁdlaﬁ@ﬁlh§ a ladge number of

m C %ﬁ ssenb des ri bed hergln conprises a
excess POSHSYSF c? t%U“F btigrikeapsin Yo Id 3 BeoBE Yt o about
[00154] In SEscARQNBAdimaRe,ulie HhAsdPREhid¥vrd BloalDitHe bhdk QOKd1yHRr cabiiiisks a plurality a

cationic Ch&%?}go%CI% ?“Saon%l ﬁhgs OO?@B%Q? O n&et bo iﬁfﬁz@%éﬂgﬁlxé‘lus, 1n Some

embodimep@] tHERFuctthd IT sachhydlyaRht kdgtelt i0elsrebdtealby H, d0taB: and a
hydr ophobi ¢ cor ck 0 | ength ratio of
1:2) forms niééﬁW@%%ngdﬁﬂﬁiégggéfESt %Eﬂles) In

oA e e speci fi c enbodi mnents, the pol ymer with a
hydrophilic block is of 10,000 Da and a hydrophobic
core block of 30,000 Da (length ratio of 1:3) forns

mcellic assenblies (e.g., mcelles). In some specific
enbodi nent s, the polyner mnth a hydrophlllc bl ock is

o A PN NSNS N - o o o



25,000 Da (length ratio of 1:2.5) fornms mcellic
assenblies (e.g., mecelles) of approximtely 45 nm (as
waledenmisned by dynamic |ight scattering neasurPOEOSE0D043849
el ectron mcroscopy). In sone specific enbodi nent s,
wherein Qg%}],eqa(gz ig ﬁ}le:ag(hvte %ésg%{%g%? eﬁétg ?}@grs[zpﬁ ﬂft erorr elécf g&@l féchtlonahtles and

wherein x m EfdoseOhy )nole%cﬁﬁn@ﬁklh(yn (gaserdl g e0-Auh pefuheaindividig ton¢éric units. In
ch fo celle.s
R R R

polypropybdcoydik atlh,atrhlﬂfxro@ntd's ®oh@h@nic kheics hﬁﬂlydfophdib@c sma(ﬁe;l, Wih a pKa value of

~6.7 is hy%gqq}ﬂbcrﬁ 8veba1 pJE%tS a?)ﬁegt | f%ltfl ﬁ%%%%%lngﬁ&yﬁroFT% B% qw 3 @? oty about 6.7, where

the carboxIafeObdcamt piofonpledMh cdrfath ieftireed in¢aingpé E})ﬁrcfpﬁbtﬁf&tyl a@the/local

environme%tg ?orrggadgpgef %}rf %c#ﬁ%ﬁ% @gfn@eg/%%f:tlgere%gcbnggagﬁy é}fc@é&l&d{af, mon(()]mer unit BMA in

the block @E@rtﬁﬁ(]'PMBﬁ)Kb yncﬁ@sdﬁ]la&@rﬂahatﬁn Of P&A at Adgtanplnha ic hﬂlP@e%S()ontalmng

a cation a length table to prao L
block beccge Btops Qg or b S b 47 RS ot R b § Swater acigic
changes infp®T betovsptekioloicaighl €D¢]Uﬁidﬁeﬁ@stﬁﬁes%ﬁmoﬂ’@ﬂBHBrré‘su(tsl\M/a:]?arge increase
. 11, 680 ith a pKa val u f 7.4, the.bl oc
in yaropt ol oot Be RIS cBinef 1o st SR e 8 Bl Properies. A
third moncﬁmzlrly gt inthdANAVEAR¢ritga pagmérehl@k is Qo ogpilogix sckick, doruxyiple DMAEMA,

t t at [ Tl

which, in GETTOES S e B el RSBl bt PR When matched
in equlvaldnafngar nhcuerto ok agaie Sﬁccﬁ@@ﬂ RAN8t @buaes gBargteﬂlepﬁeltz_@tlon and the potential

ent .si can n VI oXicity.
for formin GG &S Ul ARE cirhoBlbEATEE i lad i B biiobY e ot o micel
structure Vhieﬁ:@ﬁh@letoh Q, bl thcdoocopatyireds a bphqhilesmapdytidraldckyfogexample poly-
DMAEM ationi c chargeabl e species, for exanple,
‘%lnethylantnoethylnethacrylate (DMAEMA) . Thus, in sone
[00155] Ineohodén@dingntst ihe bt eipblymer @fg., siaidrane patapiteing dlosk gipelyiner) has the
h “ts rePresented by the Structure 3: Q
chemical HogRHG "pAAy - DMAEMA 7] - Q2 [Structure 3] UWOTL\ 33271AP
doc -32-wherein QL and Q2 in the above desrgnatlon
te ot her polyne blfocks, or end group
1tron i t Res erel?'ﬁ , and z ape fhe mol €%

rally 0 |_Q|vr
L$€E$eln certaJ T&_-anc I V|dum

nD nerlc un{,ts serye ilndivj duél er
funlions. Fof exanplVe, polﬁpropyl a ?ylrc ac ﬂ whi ¢hV
coﬁhwlses boQh ani onic speg@,es and hggrophobic
species, with a pKa val ue og 6.7 is hydrophilic above
a pH of about 6.7 and is increasingly hydrophobic

[00156] Inserhoembpdppenist about 6.7, where the carboxyl ates becone
prot gnat ed. Al nqoeh Ie%lt«llctédtﬁ&ﬁ‘ﬁfé%%ug DEERASLNG- e, C(O)(C) C(0)0-,

hydrophobrcrty of the Iocal nnment, for exanp

by i-fEEREED mpdtiCrBl; adsiemn. t he predontnantly

hydr ophobj;¢cmynomer unit BMA in the block raises the

PAA pKa and results in protonation of PAA at a higher

pH, that Bis2-the PAA containing block becones nore

me nb{’ ag ?eléi?eﬁtﬁ%m thé ﬁ‘lgcd’igls fo gﬂﬁ'&geﬁ '_J 18! qgga@glﬁ O(gv\flp—gé)cycloalkyl,

responsrve to snal %gr acrdl changes in

phy sP-6ladi@alkylptg(OFOUAC- 106)%@7&(0)1%&6&1& D> domaterqgryl and
of P‘% 16@)%%%?1 lof]wﬁwlll R goﬂaﬁf 5PaREel Qlltfl] Xﬁg &M@ﬂ&\drﬁly groups;
and subsequent conforna lonal change to a formwt
menb¥aXeandestagbinddpgadaglyprelspled frpmshe grouptriopsdsting ﬁbfneqvﬁlent bond,
uni t 1Crlobﬁ‘fky@bQY(%)@@@Ctob?%‘ﬂYlPOb g@hcbh(% %F 18- 100)alkyl- and -

cationic ecles, for exa in sone

i nst%ﬁ@é@C)aﬂervégOMﬂla@%il alkybt {800 heiePudl- Aed $0ft-100)aryl-;

not limted to the follow ng. Wien nmatched in
uworsTiArgui val ent  nol ar anount$to the ani onic speci es of

PAA, it creates charge neutralization and the

potential for formng electrostatic interactions that

can contribute to the stability of the hydrophobic

core of a nrcelle structure mhere erther Cn or CQ in

o o o R . o o

@



[00156] In sonme enbodi nents: A0, Al, A2, A3 and A4 are

sel ected fromthe group consisting of -G, -CGC,
WGQI(OQ))l((@p aC(O)O -0(QC(O - and - C) bO; WhRCHUSR00H043849
is 1 - 4 is 2 - 4 Y4|s selectedfromthe group

Cons%{f% IE%?% 3510;2{}? I(?Oe litﬁlé) gl gl\iai(e}/lt Bond, -(1C-10C)alkyl-,
- C( Q401 BA&p @k yhd - @CDPNRryd(, WberkiaC) |

opt i onal 1 5-SOBRTPEE B LR arbae o PV pRHHE 0 . and

groups; Y9, YNala&danaecHWﬁq amqb{ampn:demmber sellyaeigetatbngm

t( |h?: ?(%3 %P ﬁ%ﬁ 5I %dé?% %e@ T%Eﬁ%’laﬁee tiie(? ?rom&f(%ﬂltpl Cénili%f of hydrogen,

aI ky ICN, alk@ ﬁﬁyn&ﬂﬁétaﬂokﬂ(ﬂ cyaldikyl, ﬁ(t&&:y]:fé@){ﬁil kyl and heteroaryl, any of
NR 6(2C-10C) ~al kyl. -, -(4C-10C) heterparyl - and
(6 lffit‘}lgyz?fl OP,IIO‘%M%%@?G}T'&& “Bo %%%hwlﬁe&%&’éi ect ed

f I‘ O nQtibe rdgi‘d@eﬂ@l@@ﬂ ﬁb&tthdﬁgoﬁﬁ coasiaig af egitludd@hikh are hydrophilic at

" orygeh e ot ar st o PERRLG TS s rohysigiogic oH (e amino,

G A]al]é#ﬂanﬁlh@hmafoﬁluﬂﬂﬁlkfflhlﬂlﬂnymﬁmbgfahﬁiiﬂl& Gdndbllzdl?l B/rtdEE ofiélike); at least

IS dﬁ)ﬁ%@ﬁy 8?{%%6% %%rgvemﬁtéthph@do%g pﬁ %rtl ue}ltg%ag %@togPtéon at lower pH
I ndapgndebdixyy, sdéinenidebofdnai) phoehgtidbd) phaspliusd, 5t thél Gkc)f substantially

e SRy ohsp ey yor St v 51 RGN b ar g L ppetylne

of whywh pogyropger@plycolnalidlyor $h¢bfkb) hltR0parddll zehericdic at phys1ologlc
uorine atons selected from.t

ol i R R oo nd SR S G APt T Peidg Sroup a
phy sphetiolgiic pHH coﬁmgﬁtﬁtee)r aincli@attabpatsidual de}g ﬁﬁlﬁuds itha@tymprise a

o UM Caby R DML BUaRT A Ry <

pyri @yﬂaﬂucﬁﬁpmh}& ei;thkﬁ)ntroﬁlﬁen}yl%&t ppﬁﬂyﬂ diad1tige, negatikej g frydrogen;

charged at nder rotonation at ..

| oner! IE’ ﬁre(ﬂélgegxﬁlcl& g:%g%r)?@lf H: % hgsu [%g ag% 5§ gﬁg%t garﬁalﬁy positively
photsqhhl@aaﬁt@hyqixho‘@@ﬁateeg antind, hH{yllamkﬁ) gmuseHdEh, aaltl{ylaairhqmum guanidine,
neut.ra

AR TN S AT Y S

pol yprepydsereomliyrcalower piiat.g., @rbobchlesdlﬁokz&blde abrohz&a$)hosphonate

tiall t t | pqi. H . 0.,
AT RO TN X M—
?m@kﬂmo?fémwﬁneaglquhpslypﬂopgbﬁ gij))]; tkﬁ(ﬂj’tﬂlﬂl@?ﬁ{ﬂ{) beat @fast partially
uncti.onal iz s that conpr
o et ate 3P ufo g gTHES, b uttigk R iRl D g B Rium sroup
est edt phytsefldgad pHHOr ophenyl est er pent af | uor ophenyl

| i Kk e§2_ is gfegljﬁl;%\gl glglrr% iﬁveﬁyschgrg?é gt pg%%ol%? Eiﬁflfl%udmgobut notqlmlted to
hy drph, |alk§llaﬁ]lnophy1ﬁd)1ﬁinﬁ gdll@l;ﬁhhorﬁinﬁl guanidite, irgidsolyl, and pyridyl;

part aI I ivel rged at oJ 0 pH. (e. . .
am n ?eﬁ@ PR I%%E?ﬁ?q\‘l‘/ £ af(@]’%’(a ﬁlpglingutélf}%e%@& ?Bfgfonauon at
im daweﬂpy{ incfdinie éyd not Bihitéde chrbéea), sul&inaingiashorqatet prakphynate, and

nega&ﬁ%}?l % charged at physi ol ogic pH but undergoes
pr otk fon at lower pH (e.g., carboxyl, sulfonam de,

bor anatabputpho sphmat.e(c. phospbat 6490r the |ike);

subst antl al | [ H(e.d..
nyartig - Borudi kel B e PELEr DRoRd b Syt
pol ypr opylheme= gl ycol, thi oI or the like); or at |east
partial tteri pH (e.qg.,
conpt? !’%gﬁéiﬂto o4 (ﬁ&{eeg §ro OJ%E%S{%%’O&% g)rrm)nl um group
q is about 0.1 to about 0.9 (e.g., about 0.2 to about 0.5); wherein:
r is O to about 0.8 (e.g., O to about 0.6); wherein

UWOTILA33271AP.doc -34-



at physiologic pH); Q@ is a residue which is

positively charged at physiologic pH, including but
woeaolsaee ed to am no, al kyl ami no, anmoni um  PCT/US2009/043849

al kyl ammoni um guani di ne, imdazolyl, and pyridyl; Q3

is a resi due which is negatively charged at

physi ol ogﬁ ﬁﬁ but under goes protonation at |ower pH,

i nclwidifiog dboidt 1n®hbdu'tlﬂltlieﬁ01taboﬁt$ftb@m 25 Bd; hiahani de,

bor onate hopat ospha s about O to
| ess” PHER %Oﬁt ]?tg agout g%kﬁ% 05%300& P ﬁf@‘it 58}@?3 gr eat er
[00157] InbbadeBbddomabBotit nllmﬁbr ()ﬁl:ago of ﬁmuterlareSﬁudsﬂepaﬂeméd Hy: {©3rid q are within

about 30%\/\622%? eg] ag%ut g%‘% 8{ gaﬁll gsher oboug 9051 8{ﬁaclbot§ert %q%eglﬂﬂ% el‘ngpeéglﬁc

embodlmeﬁe 10is sukﬁb@tlﬂzﬂlyﬁhe&aih@ aadp (])M&ert@mfh:)nbo&ihﬁﬁte,l aNleadt parSalQ/ dhérged generally

includes “ﬂ\ﬁﬁtﬁi ast?f% élmg%a 8%c%alf§2d %)eq_les 1n_gIL$ ng, e ,\f‘lt Fegstf’zp%rﬁf 318 &ﬂduis are charged,

at least 30%Q)f dRetsidu2Sark E)alrgeﬂ,l‘ at BROUD%Df the radiied ard bhakda,; at &ad ,50%! df ghe residues

are chargef} [32{““[t 8@%@}]@ F! g%ﬁagé i g‘eﬁ{?ﬁ&ﬁbﬁg} ﬁ%}?%gsra?%&afgﬁ 0p the like.

[00158] In @értdﬁ]ﬂ)ﬁﬁb’lﬁfnﬁe@tsr |4 ((dm&ﬁglnepfe@lswadh Ryrydropiilit GhdatBtantially neutral (or
, . 0
non—charg%g[) %tgéhymg]gglﬂ% i é%l%% ergg éﬂﬂ%{t%h gu::bsta %7' %%nzf é%\ggzl u]ecﬁj%gs, e.g., less than 5%

are charge8,0&s iHah G%@m@ﬂﬂtgﬁ&,ﬂéss thap 1%Sares¢.|h@barai thalliky. i beetamasibodignents, m is O

and s b b HROE hF e odY Enis TR L AP en

embodime8RAA IlﬁSa,nde} Gd dndbithg:, wieictgis hycﬁdbphhlﬁaﬁﬂ aACikb Iﬁl\frtlaﬂlh @nibis hlqj]jlgﬁologlc pH.
east 30% o si dues, ar

i cerain BTz CinrE ) wel ot QLR ok i DRy EAT G ujc and

least partizdify chttvdicra@ phydiotgicagieand iay q@ied pf @f orl(@asd reki086 \dflCH ik Bydrophlhc and is

o R PP AP ST ER 18 0 e

a residue whidtsis BydaspthiliQiand st 18ast @stiatly @nivdit atphiysolbyidpBphd thi Othatftd QorQisa

BT TO T WEN T

and n is >0 anﬂlQ,j(ﬂﬁSnes@uegwhch i@ agdrophilic dpdmEeBt p:iﬂlﬁi?ﬂlg edljonlcas ﬁhytshmglcw and Q, is

a residue V@{é‘ﬁ}lgp g(gnglhgsfg | esﬁlﬁt%tpo%ﬂ’lzi%log/le %rmgﬁeg I'llld; agl eE%P%gega énw%ocaﬁdnls >0 and
Q; is a residse Wyidh Bpkddopltlicand sabstdnedBtnep@dl ti iysiylogiapHand Q, Rta residue which is a
. tﬂ?hggfi oI.o‘?di .C bﬁ)H' In certain enmbodinments, mis 0 and Q
conjugatailortupclaneigalGIss- i s hydrophilic and at |east
[00159] Inpatdin @htbodindshispninckit aphiyibly dbsegbedal hetdin dompeiess tadidak copolymer of
nmbodi nents, mis >0 and n is >0 and one of and QO or
is a residue which is hydrophilic and at | east
partially cationic at physiologic pH and the other of
Q@ ofF Q_is a residue whijlch s h dI‘OphI|IC and is
subs anthaIIy Bﬁal at |phyjsiol'tgi c p Ra certai 'ﬁs

errbo WE’&Q!@/KJ%M EITITalng L]Tldr OJHA‘EITDC and [g’ﬁ] anast Aﬂr

part al I\y ani oni cYa phygi ol og| cYpH and the her
Q or Q 9s a resijdue which Ts hydrophili¢3and is 4
substantially nequaI at physiol®gic pH Qg certain
enbodi ments, mis >0 and nis >0 and Q is a residue
whi clDi s hydroph| lic and at least partially cationic
at physiologic pHand Q0 is a residue which is a

[00160] InSONE YgRafRIng: or functionalizable residue. In certain
enbodi ments, mis >0 and nis >0 and Q is a residue

Amthi-ch fﬁsanﬁy\al peghictPEremdesatyprcarisia piy-(neut ¢E(@LCO)0-,
-oRyEin! 2di_e apheR is a residue which is a
conjggatablggg? fu%ctlonallzable residue. [00159] In
cer taib h—ebodi ments, a micellic assenbly descri bed
herein conprises a block copolyner of

UWOTILA33271AP.doc

Formula II;



Formula Il: (H) [00160] In sone enbodi nents: A0, A,
A2, A3 and A4 are selected fromthe group consisting
W@009C40829 -C(O (C) aC(O O - CaC(O- and - ORCHTS2009/043849
vvherein ais 1l- 4; UNOTL\33271AP doc -35-b is 2 - 4;
ahn Y4 are |ndependently sel ected fromthe group
cons fi ng of hydrogen, (IC10OQ al kyl,
Y { aBCYG QieGiydebenalb iyl sele@tc( ir&n 1H Gy cﬁﬂpléWns;stm@f@)yﬁXogen (1C-10C)alkyl,

ofeer ety TR b Ehtnc BB SR P ocometerans

andi(6( 1 @NyeryD any@rvehidh ikl optiond ] ygsubatinsed willeshd olY@ofRiorine groups

Y ) G G Bl Pt eyt B st o By SE Stk Ry i ocout.

—C-(@IQ(@?(IIOC)a]l@Q) AHPHAC-100)alkyl-, -O(2C-10C)alkyl-,-S(2C-10C)alkyl-, -C(O)NR4(2C-

AR el epSH ML (6c 100 aryi -+ va 14

Y Sie bt teddroht bz caykising of @ 0Sakhi kvgd afi Caocpual, eat-1toReeroaryl and
[.C ) al kyl , (4C-10C) heteroaryl and (6C 10C) aryl;
(66&/}@?&({( ‘?@r%‘éval ent carbon atons OFAi -A4 that are not
f ul | yrsulestchtbuh edmwbt B, - RlthRaraid (9 sdhtiared wibripiRetaed
W t appro nunber .of hydrogen atons; Ri R2,
! s FRESRAL iy TP b 3L i PO DR T o he
R,QROBR KGORS hrﬁthsn@ 1ﬁﬁeph1)déﬁt<])>g§e]fa:pted ffbl;n tlad deylp, coadidinp i hydrogen, -CN,

G ooy S i ARy SR G o &l T iy e

optibiidily euitetited With@né brundsrt feordkamiis; Q and 2 are

Qs BTG b h B e Pk P Ph R ARl ot imica o
anﬁm]ﬁrkb/ldﬂilnoadlﬂﬁybrﬁmimﬂ{ygmﬁem(gm:iml gddlnikﬁne hrﬁldﬁi@tyhl ayidci: E}gajygd

Q;é%( fﬁ%g;lg? \6/1(1?3 lé 8216%4(16 > ul?alfl ﬁlwg?karslg glﬁrp IH él{l(? 6%06%{”0[03%\%0? at lower pH,
in@idlind e hotdini@d budarbeeyl, dul fohdngde, borosad, pbosphgnate, and phosphate.

boronate phosphonat e, and phosphate m s
m&%togg%lﬂbq'g 49: n is about 0.51 to about 1.0; wherein

nlmaljounOSIﬁ)afbomtS (abtetin0. 2 to about 0.5; q is about 0.2
to about P 5; wherein: p is substantially the same as
q; rid D to about 0.6: wherein p + q +r =1 v is

p ik ploow @b owudboikt @H about 25 kDa, or about 5 to about 25

or about

rom about 1 to about 50 kDa,

q%%dgtggg%?bogﬁf?(@@eren00161] In certain embodi nents, a

m cqiﬂss@saﬁmmeysaﬂess:ql bed herein conprises a bl ock

0 at normal physiol ogi cal pH) of
e EBREAT U e
p+q+r=1

v is from about 1 to about 25 kDa, or about 5 to about 25 kDa; and,
w is from about 1 to about 50 kDa, or about 5 to about 50 kDa.

[00161] In certain embodiments, a micellic assembly described herein comprises a block copolymer (e.g., at

normal physiological pH) of Formula III:

R Ro

| I
['l%]m__['lNln_"'_ [Agl / [A3]q/ IA4]— (am
Yo Y4 v

+NR6R7R8 NR9R10R11 COO 7-
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UWOTL\ 33271AP doc -36-[00162] In certain enbodi nents,
A0, Al, A2, A3, and A4, substituted as indicated
W@ oovpnimEes t he constitutional units (used PCT/US2009/043849
interchangeably herein with "nmononeric units” and
Fo

[00162] In ICﬁl‘ agrbglgl?qlfl%&erng?%g r@nfxé anc{ .ﬁ@ %Htﬁ%& rra? 181]:11&?{?([ %ongnrlse tlhe constitutional

units (usedilﬁfe&hhﬂgﬁztblyﬂ@rélh @itA"gomuRsic ofisFatduloaohddc radi®ies") of the polymer of

e B RSB B BB OB 1.
polymeriz&hn&inipatitile Ot appRiptiate <fidit{dns. Im certaﬁﬁhstzﬁ‘ﬁd?s anMileyl@iidbaeld@ie or
constitutiogalglairs,e%C;@Lﬂg gq}oy);ﬁ)getf 5 \écwutga]cﬁl galm ne}él Vgh}hlg ial}]cﬁ(%&tn%otlher suitable
group, is pGEz[ﬂaﬁibdmaﬂh@ aidn6leHL @ Rt ca?KBﬂ(Bﬁrboil Goubey Hoﬁdi ﬁ>C C<. In certain

eSO RS 30, ) BT RUR. . BB h s o -

C-C- (i.e.,an &h@eni moﬁomerﬁl’mnﬁbhpdlﬁﬁﬁr (badKBmDIEC((E)((D{C(D)(OJ‘ (1 ﬂozi yorgihhydride

monomerl%%g?%gag%{ebléﬁ%%lggig)?%(%&%(S-— B%IC I?%8];¥‘é %er%? E%l@jré )or Solymer backbone),

-O(C)0- ((.k., £polyakyak ¢BSblafiond DG & polkrntr Kitbkkf@ﬁd:)ydimlie like (wherein each C is

i f ST Pl Wi s B SRS i - amor . o

described ﬁb[vh@r Ri sﬁecﬁaxﬁ'mbﬁdﬂn&ntd,l thStdhs t 4" tivdna e dr flomH @ odndr'b'ail yin integer from 2

to4. In Ce]i%H?: en[rs'ltal?c%%tea aﬁaﬁf g{) gsﬂ%{%raggc?lacgig)i]%{%glgaog%%{%mﬁla HI (i.e., any one of Yy,
Y., Yo, Y;SPERIL R, R:eRD RQ)I 1§T‘Bdﬁ1ﬁsd totahe" @' H[rﬁ’ludﬁlg ah)S((B{brl(ﬁIb:e@&lie Q‘pécﬁm monomeric

. 1. , ..and
unit. In SP§C éc?eg}i)gg@{énté é)Hl t.'lne‘Y.Y algﬁl1 BQ}% g eeéﬂﬁfi &b)ngl%l?ré Lwét ds etttélcl}eﬁ éo t%e same "C". In
certain spcodic kb odmeits, bothnhd ¥ ahd R of 4 specific ﬂ]ﬂyorﬁﬂﬂﬁ uait 1s%ﬁach¥d1 to tY2same "C", the
e Y3, Y R, R, R3. R4, R5).is. ded t "C
 being (P i o mFpB AP ey Bt RECheci {12 monomer ¢

[00163] Inuptictfic ehibodipest.,fR, R, eard bdepeadingy sdd@tdd ftolﬁehy}dr@lald aRyDE.ga 1C-5C alkyl),

roc.unit atta
exctontiy T ECa HE RRDT Pt bt S RoBoi ey SR i one o
more fluorgegiclohlRyln@ipha®yl,i vehiththdy dpSo@ily ae hﬁtﬂieﬁsﬁbdﬁhﬁed&ﬂﬂ‘ﬁone Gt more alkyl
the "C' being al pha to the carbonyl group of the
g% npnomeric unit, if present. [00163] In specific
[00164] Ineedxddipasfit smbddimdans, & end Ndepiatdgemnichyy eeked freth hydiopan, alkyl (e.g., 1C-

o QRS AR 8o S Lt R Bl s e, o0

(2C- IOC)aﬂ@'I)l @rljihbﬂyj{ a8y B it ik ephdﬂhlll}f‘subﬂﬁltéﬂ’ wiliosre of krida fludeine.

X Y T AL N

at present ﬂ:ell(l Hi(MalkPeCi®ics alEﬁb[ﬁelﬂeﬁiB]ytaSpre%ﬁt @(l@)O(@CaT(E)alkyl, -OC(O)alkyl,

preferably f&x:es%elt{z 3@6 W?Aé%ﬁ&ﬁl O €g<yg1p %@%gﬁ (t’ %{tg %fgCgalkyl Iar% —S-alkyl,

preferably @ @rbdeyl —S(@CY.OC)alky(. 2e L QG) cdrlboyfilments O ;@ @leﬁteld)fﬂom(eﬁ:ogalent bond, alkyl,

prteably g1y GELREHRLFRY Wt oo of mor e 11 uor i ne.

[00166] In [s@ﬁé.tﬁﬁl}odlﬂ‘ilan&()ﬂﬁs @ffb@dmf%ﬁﬁns In Mirtaiarechb¥@ marite wherein R; and/or Ry is

hydrogen, gr g?@f 5 ecre]rtt!g%{ eJBE 9' fl% (F?‘Er? cia()&:f%i?nk()e/ Et or?%]rdéjo(tﬁ %ﬂuégﬂ‘lon) preferably a
blocompatﬂﬂfeifoﬁﬁtalblby sath 91 le&@rytof nGi(- Ii))l(ﬂng 2GnIpDCYiabidel inorganic or organic phosphate,

sulfate, sulf(%eo%ce{agcpr?]bl% zei lslltP/I‘a ey va efr% caprB%,]teé,fcg?rg]B e cagfate lﬁgréage {nyrlstate
palmate, stefph@(palifi)at, Io}elatealnﬁi)lateSalabH(@dte gqiﬂ’oli:ﬁ(er @b¢1yataﬂacmee slgailate, salicylate,
desarmonpg%rryi i&fnétﬁt é: F%n seg% sé%{nto@%eﬁame aﬁﬂydfoxyciapfo]atg,r a‘eﬁdroxg{)utylrate
4- hydroxyh[tﬁﬁ&l’ﬂir 3(115/@6@@)1Hfakey In semd ephediybnts, [WhOd &6h Y1, R asdotional fluorine is
covalently%%ci)eg ton% atrbo’n oﬁﬂlg rsgle% d%: elé r?aelo glIPya %& eorrllg thﬁtl ag C élHF}lf szbstltuted are
wonsA@H | n certain enbodi mefits, Z is any counterlon

(e.g., one or nore counterlon), preferably a

bioconpatible counter ion, such as, by way of

non-limting exanple, chloride, inorganic or organic

phosphate sulfate sulfonate ‘acetate, proplonate

. o o o, . o, .



covalently bonded to a carbon of the sel ected
backbone, any carbons that are not fully substituted
W@e@9wa@Ty \ 33271AP doc -37-conpl eted with the PCT/US2009/043849
appropri ate nunber of hydrogen atoms The nunbers m
t the rmc,l% ct| on of

n, p and r repre each
completed ids SRRPEHAPTNT £ PAMSPR B iee BHEPY Brit P FHGrgzsent the mole
fraction ofteRéh dobdti@aioha univei ightlocRhinaadtd whoeikle (HeQthl@diar Weigier tah Block.
enbodi A0, Al, A2, A3 and A4 are selected from
00167] IR sti ng of - C., -G Co - (0) (CR
12R13) aC( O O , Ay &, GR A2R1J), a@(s@):etecﬁjﬁ]@}n B @GRup2Bs3)ibEhf -C-, -C-C-, -
wherein, ais - 4 [ - 4 R, R, , .
R Ry R oro, Rt iaticra O Sghispy o
sel ected fromthe grieup4gonsi sting of hydrogen,
(1 G50 al kyl, (3C 6.Ckcy4cl oal kyl, (5C 10Q) aryl,
(4C- 10C) heteroaryl, y of which may be opti onal | y
substitut ed wRkhRQRe RIrRAORE &, R, UOr R PR, aRONBd RO ar@ idliepehdently

are |ndependent etedfromthe roup c LStin

of “hydrogen. _ (FEEERy o e el SChbdR ac-

O (I G100 al ky(i(j)cyc@(a@)/aﬂ@(ﬂ:ﬁﬁ)/ﬁt@lO(ﬁhﬁﬂerp@ﬁnwy,ofaimch may be

of which is optlo‘ﬁ\ %bt 3 té ﬂonepr nor e

fluorine group®® gupsd 3 OP?]‘&reIB(gﬁ B 88| ect ed

from the groupycmiy, stelifdigpaide@lyGalvatdiidém berehup consisting of hydrogen,

;: I((:y: .O,C) aloi(( fé_'ciqgaﬁé? Oﬂ\’%%@W%%%Li%g%%lgﬂp%%(lC—lOC)alkyl

sel ect ed from dnbeh@yDufy @Gisdhdt opignaly sabstianall vationb ondlore fluorine
(1 G 5C) al kyl andlﬂjphenyl wherein tetraval ent carbon
atons of Al- A®'tH&t are not fully substituted with
R1- Rs and YO- Y¥, aad &, 60 hifplepdneichtiyisél bet@infrap hic @tup admisting of a covalent

physi ol ogi ool 15190k 0l cinRaer ahs Mhits QL@ dsLUO akot-
O I o e m +n=1

bout O. t.o
.5 mhorei s b TlHteRiR gt SRatE g celd AR tic Ot ana

to about 0. 6; pdagnevhierdin tetrgyatent cagboh avonis ©f Af-dmbatee bot Tully

D2bout 25, PRI B9 20N AR R e
kDa. [00168] Idfhadregtacam‘msc enbodl ment, A0, A1 A2, A3
?22 Sﬁgt ?LS Io P df%%ndoernr}qérx p ys10 O%Ec?lﬂy EflCngprElbtle cou er10
mis 0 to about 0.49;
n is about 0.51 to about 1.0; 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 the same as q;
r is O to about 0.6; wherein
p+q+r=1
v is from about 1 to about 25 kDa, or about 5 to about 25 kDa; and,
w is from about 1 to about 50 kDa, or about 5 to about 50 kDa.
[00168] In a specific embodiment,
Ao, Ay, Ay, Aj and A, are independently selected from the group consisting of —C-C-,
-C(O)(O),C(O)O-, -O(C),C(0)- and —O(C),O-; wherein,
ais1 -4,

UWOTILA33271AP.doc '3 8 -



-C(O (0 aC(O 0O, -0 aC(O- and -0(QO; wherein, a
is 1 - 4; UNTL\33271AP doc -38-bis 2 - 4; R, R,
WOR09RM42R5, Re, R7, R R9 R o and Rl1l are i ndepentswnd/g13849
sel ect ed fromthe group consisting of hydrogen,
(I G 50)al kyI (3C-6C)cycl oal kyl and phenyl, any of
bn ybe optionally substituted with one or nore
f Rg ®5,IRIERARQMS R, YO, Rpandvid, We&ndeﬁdﬁﬁ&l?d@lﬁ&té@/fr@ﬁ Hﬁ(gtcﬁhﬁ consisting of

(et R Mo o o B B R Bty B S¥maty

Csﬂlﬁfm{eawlthaﬁﬁdorph@aﬁhqnnaamn@f which is optionally
t ut ;
L R R e e R e L)
orsk(%@)eyc&baﬁm Cbanjdloc();ld@lj O(I))m}(k@he(%)é}k% agiﬁllfﬁlk lﬁ)ﬁéfdwhich is
a - a an
dﬁ@} Wl% s O%Elogegu&l?ee%f%qsom the gr )c;up
Y, ﬂﬂm@laﬁd’ int@pe@fcntdy SEBVtﬁcﬂ abih tanelp dohdGtinehad dophle@ndnd, (1C-10C)alkyl-,

A ECRbi Ry g Plfedia TR rRE SRS 0 are

ceﬂ(p(tet)eﬁmy/lth an appropriate nurrber of hydrogen

e e e A e S R

whvhia t@tanaleat tarhon—atdm@ﬂ/ﬁﬁ /ﬂbl@iﬂ hreGlonuIlyJ subbiauitd Qith R;-8; il Y -Y, are
about. 0,2 to ab i S substanti aIIy
- ReMatie sk Sy R g REB o Bonar e o+
Z1s—aIfllly&iologlcfﬂty@m‘t@btbld:tcoﬁqtérﬁ)nab0ut 25 kDa; and wis from
%\Q? aé; ~about 25 kDa. [00169] In sone enbodi nents,
MIAT Oué) Y1 is -C(O) OCH2CH2- ; R6 is hydrogen; R7 and
n isBo@ne 1eaatour O 3; and, R2 is -CH 3. [00170] In sone
enbodi rrentﬁ, A2 is -CGGC; Y2 is -C(OQOCH 2CH2-; RO is
hydr ogen; whereinm +n =1
p is about 0.2 to about 0.5;

q is about 0.2 to about 0.5; wherein:
p is substantially the same as q;
r is O to about 0.6; wherein
p+q+r=1
v is from about 5 to about 25 kDa; and
w is from about 5 to about 25 kDa.

[00169] In some embodiments,

A is -C-C-

Y, is -C(O)OCH,CH;-;

R¢ is hydrogen;

R~ and Ry are each —-CHj; and,
R, is —CHs.

[00170] In some embodiments,

A, is —C-C-;

Y, is “-C(O)OCH,CH,-;

Ry is hydrogen;

R, and R, are each -CH;; and,
R; is —CH;.

[00171] In some embodiments,

UWOTILA33271AP.doc '39'



R10 and R1 1 are each -CH 3; and, R3 is -CH 3. [00171]
In some enbodi nents, UWOTL\ 33271AP doc -39-A3 is
WO 30014040 i s CH3CH2CH2- ; Y3 is a coval ent borpdI/uszed/ #3849
is a physiologically acceptable anion. [00172] In sone
enbodi nents, A4 C; R5is selected fromthe
group consi stipzh’d Sof Chydrogen and -CH 3; and, Y4 is
-C(O Q(CH 2) SQHiisCHQEHZCBI]Z In some enbodi nents, A0 is
CCR is selected fro e group consisting of
hydr ogen and ( ﬁ%ﬁﬁ‘ﬁﬁ?%mdand YO is selected from
the gr oup COI’]S&inﬂwi’sgpﬁffswl@l(@)l%d:c@pt&@ah&y| [00174] In
001721 1 ebn’%odl ments, mis 0. [00175] In sone enbodi nents,
[00172] nFOIP%eIB {d76] In some enbodiments, mand r are both
0. [00177] In AgsioO@s; enbodi ments descri bed herein,

consti tutional_  uni at are cati.onic ositjvely

charged at _phyRiTbrBledP g EPHER at g of Bl a3 fane

hydrophi i c consit -t@hOarah,Cuni t s) described herein

conprise.one or nore am no groups, alkylam no groups,

00173] Iné?fﬁn%la'?oﬁgneélfsoups i m dazol yl groups, pyridyl groups,

or the |ike, oA,itbe-pr ot onat ed, al kyI ated or otherw se

charged forns fher ome enb ) .

consti tutional ﬁld?uf’e&tefl ﬁISP” ?%O‘épa?oﬁlé}ﬁ I"é Ogﬁy%%ﬁﬁﬂﬁ‘ild (1C-3C)alkyl; and,

physi ol ogi cal Wik fehated abe thid grbuzedsittie et ACINONIIEE)alkyl.
on-lim tq)ng exanpl e, nononeric residues of

f
[00174] Ing?%?%WOQPW%BSaW§ net hacryl ates (e.g., DVMAEMA). In

[00175] In\gaﬁé ﬁﬂlﬁ)dﬁflﬁh&dtlﬂ‘ﬁnt s descri bed herein, constitutional
that ar epémi 0 negatively charged at

100176] Inﬁ%@%‘f%‘?%lﬂ?e@grmﬁ ff‘rﬁgPtﬁcﬁ)I ng, e.g., certain hydrophilic
[00177] InGaMSk kinbibdinead daderibes )lerdesamnstin&dmhahﬁ macammtiiosie oDMBiti@Ely charged

at physiol%%%&%?&%cﬁucﬁ IO E], ?ﬁrritac ré)ﬁlilh,gfoglgt‘?tgté(%l% %fac{e%ci’riggcl llflegeiir? gdmprise one or

more amin® gkdups aMyﬁ&unokg@m@E]@hmldlﬁé']glﬁmmmﬁdaeoly@mh@/hﬁyl 2@supk,lve the like, or
ftuti O

the proton%?cg aIgH a gﬂ E&E@Wﬁg éléalrgsg rg)‘l &Iﬁageroggla sope o ﬁlg}%gtstconstmﬁlonal units that
are cationip htytﬁ)hﬁzﬂ @hystadgiqatpH ltat aran@lizdd hérein exdldde rbgiway ioh adnddigitinPyxample,

monomerlgéa%l)(}ﬁs OIP glél k&lar@g{o@é}%n&%é}? até:é Sf(ﬁ %Eg&)r Sflﬁ%%seg@%%}?lfngs described
herein, comtiludonaetrhl}g] thaareydnlonicat hebatipiyo@iteedarphysiclogicdl g (ﬁltlﬁldl)lg, e.g., certain
us enbodi nent s descC[ i bed her.e

hydmphlhﬁ yar 6%“?*&“@0%&?% ‘LE TORETTRIRT P TAEES &P REUT Y 8‘?111%3{6 base thereof,
including, bh yay of rogilien g fﬁ;@]li’lpléj c&ﬂ)oﬁﬁﬁie Qﬁlfdiﬂhﬁﬁiehbtdﬁr&&hpl{dsphogﬁtalﬁhosphate, or

the like. Ingspglg 8111[3&818?@% F%‘E llér?% a?rle F‘%PI?)IF Br Ibf%at{Vﬁ%/ cﬁ%?r%ed at I‘n?]rmal

physiologisa el tmrbﬁdlltlﬁﬁﬂﬂﬁneuhydﬁc&plby \lth}OOf(thﬁ]-ﬁtrmttnlgtekﬂﬁ}ﬂd: nRbihGric residues of

. .th
acrylic amé,ta%ty} gc lcﬁlé téil:‘ % ’in%i})/lggéfﬂgﬁﬁ}‘? \xﬁg a&ry%% 31 Rrﬁ(i»yll fl(iliglc a01rd etc.), or the
like. In vagoua @pbealimemndi@ited héreia) lddephitit chis@yli@iabehi@dtaydre aewdal @ physiologic
at ed

ot conor TS TRATREEE e LSBT CF bR o
polypropylefe ygtdl,akisl, enbolliarinbme debatimbed hixroghilit, cohytiltopilivhitcthat 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
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constitutional units that are zwtterionic at

physi ol ogi ¢ pH conpri se an anionic or negatively
webapged2gr oup at physi ol ogi ¢ pH and a cati oni BCDDS2009/043849

positively char ged gr oup at physi ol ogi c pH. In sone

ammomun} %O?I? !%tn's}ﬁ]ﬁ (ggl%l%l(—jl :sletc H{Qg 0 y %?(ioa%%B 1% i‘lerglizyg%éorgorrated herein

for such disdlbduiez @dhdigiteci N | ncI ude, by way of non-limting

[00178] In g%(rgqg;gengl??gp'ni‘eﬁtosne [ Ce&r%ér;{? Seaegti fu(r:tgge:rgllﬁ,ﬁ%%l E}Fno'grpos gorgf_ltutlonal unit
comprlsnghy(ﬁ]yl(glalﬁ@b or ﬁlhbtloﬁﬂfzhblaﬁdsﬁfamf @kt b péralatdSrolp 30HMBREeric residue). In

h f
sOome 1nstaai:e§,ca] ngﬁg%eb %?1%{,11?,?2181?&}112%356 S[I(S“rfilé}lg]rlseﬁi % Olépq?,eflléﬁl%qone or more reactlve groups
that can beesObk p@npaymaﬂzlaymnsoqnmmm cdaaﬂlditeﬁEﬂuﬁ\ctﬂ‘ouﬂmheﬁa REIWPimitiseeart
.. one or pnsti.t utjonal rsn
chenmistrieg ey B Ko e [ R o E Rt R Y, by Fokip. V. V.
Catalytic [p@dﬁd@lmynegl}@wﬁdcﬁlﬁorﬁRH&EHQB;B&[‘nIdG\p[)E@hdMGAMerMmSMm 2_007 40,7-17). In

t ances at abl e or. f unctiona abl e si
cerain ety €GB B PR oRE b Fb A s TR0 @O gt pge or moreof
any suitablchadva@a rgrdn[s suaezd buofiot podtd foN- yj’mdisu&ﬂhmﬁﬁ (NHS]‘eﬁtdlu EI0BO (1 -
of addj nal ct| onal jti win
hydroxybeélﬁoérngteﬁ ?sgeg p- 1?118? g&yéﬁ%?r tetrafﬁ Horop e.ny ?? ef:npgfltla 0(?p21f:nyl ester, pyridyl
disulfide geooppihe liké. "cl i ck" reactions, see Wi, P.; Fokin, V. V.

Provided%%q?t!a%%h%gﬁ@erﬂ%{t@eﬁ%% niec A'(r}f?rz'sd d(é%lﬁ%( coggyr%%t vl tgytpeh(gqenncal formula

certain embogidrphtsijoganjrubeai abiual i) d‘fummtuﬂaoml i zabl e
side chains provided herein conprisg,one or nore of
any suitable activated group, such but not limted

—to N-hydr ccCi nHM de (NHS) ester,
hydro>€|>jhenz trigzple) 'er yI sterCH
t et g afd_uar ophenyl _es@erc phenyl éfc,_
pyr|dyl Odls [fid grou Ilke riovi ded in
certalc-)n embpdi ngnts, ck copo §/i s\a difgreck
copol yirer, havi ng the qhem cal for rﬁJI a (‘at norrmj
physi (9"ng cpl or| about Cl’ﬂeutral pH of Formula IM: ]
(1V) dm017 ] 1IN certalcrp12| nstances, the constitGtleonal Z
uni ts lof. the corpound VI are as shown within t K&
squar/e rac et dn the/1 e{t and the curved bracké’t@ on
t HeCri ghfHahd tHeyMafe deffved from the mononer £H,0 ||

— H2C=C C 2CH2- N(CH3) 2 HiRC=C- C OH H2C=C- C—CXCH —w

2)3CH3 H3 (CH2)2CH3 and CH, [00180] The letters p, q
and r represent the nole fraction of each
constitutional unit within its block. The letters v
and w represent the nol eculgf) wei ght (nunber average)
of each bl ock in the di bl oCk copol yner. [00181]
ovi ded in sone enbodi nents, a conpound provi ded
[00179] In ﬁ%rfaétr starces tk@&ﬁ%ﬂﬁﬁn% g&lfs@ tl{eﬁémg(fu‘ng dV ], pts-as shown within the square
bracket onNOHe W} BB IR AR ketéddn hb M2Dt dh@BEB2L dASved IS HUSSBGnomers:
above, letters p, g and r represent the nole fraction
of each constitutional unit within its block. The
I eg ers v and w represent the nol ecul ar wei ght (nunber
c=
2

ERN R P O E S

|9l | owi ng pol yners: [ DVAE ME [-Pq-/ dpr] w I V3
]JJEGMA] v-[B p-/-P g-/- D%}é\/ﬁ@[ %G\AAm/JDMAEMA
njv-[B p-/-P g-/-Dr]lw V5

[00180] The letters p, q and r represent the mole fraction of each constitutional unit within its block. The
letters v and w represent the molecular weight (number average) of each block in the diblock copolymer.

[00181] Provided in some embodiments, a compound provided herein is a compound having the structure:
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[ PEGVA mt/-MAA(NHS) n]v-[B p-/-P g-/-D r]lw | V6 [ DMAEMA
m/-MAA(NHS) n]jv-[B p-/-P g-/-D r]lw V7 [ HPMA

worR¢ooRB8M v-[B p-/-P g-/-D r]lw | V8 [ PEGVA m /PEDERD09/043849
v-[B p-/-P g-/-Dr]Jw 1V9 [00184] In sonme enbodi nents,
B is butyl nethacrylate residue; E' propyl acrylic
acid residue; D and DVAEMA are di msi: §1 am noet hyl
net hacryl ate resi due PEGI\/A i's pol y@HByI enegl ycol

[ net hagryl atp redi hl 20 t hyl/ene oxj d

un||t-| %r%uch as il usH \Q) Hd v2/[or 4 Hs
7 i :
c

x| ee— -t—sc—@f @e_a i del wpter—
MAA( NHS) met Qy\ acr yl i - N hydir 0X ci naim de
resid OHPNAis (2- . Xy ropy hagryl a@+2

resj ; and PDYM i s |dy dlsulf@de thacryléte r
'due. I n|certfain en‘@rqil ments, the terms m n,Tp, q,
w and v hre gs descr] Bed herein. In speci fic cp
enbody ents| w ifs aboutCHx to about 5x v. [00185¥
Conpo Es of For|mul as I,{}@-IVQ are exanpl es of po v?rers
r ov bohef ei n [conprj/siRg a variety of constitutrgnal
unft (s) mak|ng yp the fir&Hsbl ock of the pol ymergyln
i(;é')e enbodi ppent §._ the constitutional unit(s) of tﬂ
bl ock|¥Yare varied or chenically treated in order
—to create polymers where the first block is or
conprises a constitutional unit that is neutral (e.g.,
PEGWA), cationic (e.qg., ), ani oni c UWOTL\ 33271AP
doc -42-(e.g., PEGVA-NHS, e the NHS i s hydrol yzed
to the acid, or acrylic aci d% anmphol ytic c;e. g.,
[00182] ATyhgcEppdrigyve. Wﬁ@fSé) fl Bad NNpsesesat t 9@@]@|f1&a§tm of ga ﬁ@nsg'g]]tigl)a,l unit within its
block. The%tte%w 1IN feBRLGt h AoleENRNPdight (RAUDH LB RAECLN bRY¥K PXMs diblock
"trimethyl anmoni unet hyl phosphat e]). I'n sone
COPolymererrbom ments, polynmers conprising pyrl dyI di sul fi de

[00183] In [s&y!rﬁ&&h&ﬁﬁhénky;[)ﬂoﬁd&h%r&ﬁ fhe tfoﬂamfglw

hat can and i s optional l'y
reacted with a thilg Hth/d)}worm a pol ymer - si RNA V3
conj ugate. [00186] [ﬂE@MAﬁqﬁc)lﬁL/cD?nbodl ment, a V4
conmpound of Forrmula I1V3 1s pol ymer of the P7 class, -
as descri bed ﬁ@@ﬁm/wmé et/ delyl ar wei ght , VS
pol ydi sper si t popcand Mo mﬁs(;pggQﬁpUg as set forth IV6
in Table 1. aAs detern ne osoh TSK-GEL R-3000 —
and R-4000 c@MmﬁM%mﬁoMM(@Hébbﬂ%m/c%/]M)»ngorrer yville, v7
PA) connect ed I['HQ\QAI ¢@Dt591nv ﬁ{,spo/tlg GPCmax VE2001 IVS
and refractoneter VE3580 scot uston, TX). -
HPLC- gr ade DVF [EBAMA vt Bat'- P%PiBr was used as V9

[00184] InkHife Mdhﬁenghﬁ%ebut};[ %tﬂ%ﬁ%@ks@{uemis%ﬁl &fyh% h&d residue; D and
synt hesi zed copol yners were determ ned using a series

DMAEMAO fire ﬂ@%ﬁ%@ﬁ@ﬂhﬂ@?qﬁﬁféﬂ?@ aqsgl)le W@leyeﬁlwn%c@]rrﬁ@thpéwlate residue

(e.g., w1thtT§QO:uﬂ Nw&ﬁ@@lﬁﬁtﬁ QSALRYIIdsBa¥d in %R (QQ@IIGZ 05&15‘%9({‘ le@ggxlde units, or
UV\DTL\ 33271AP doc -43- 00189 I N somne spe(:| fic

78 ethyle@rﬁﬁ&ﬁluﬁ’éﬁtMAAéNH& iy WéWYBﬁrY%%%Ndwl\?sy pugcigapigt yerigpe; GPMA is N-(2-

hydroxyprt)ﬁ@) Iﬁ’f?th&kﬂﬁﬁd@&ﬁ@ﬁéj hﬂlﬂ)ﬂ)S:M Tsé}:@h@ l%isuifﬂe %ﬁﬂﬁc@]ﬁ@q’ésﬁdug In certain
di ments, a pol yner of Formﬁl is a polynmer of

embodlmepqqethqztprreq B4y P Ve tndprargas qapggwmn Ig spgeidig embodiments, w is about 1x
to about 5* pterchangeably with P7v6 in this application and in

arious r|or|t lications. Table 2 Block Ratio _
[00185] ana_}oppc@oé ﬁlﬁg pre gRgpes of EOI(W@ ))roczw 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
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Core Bl ock [00188] Provided in certain enbodi nents
herein, the core bl ock of a nenbrane destabili zing

whk@el4m@epol ynmer described herein is or conpriBEFUS20p943849
dependent nenbrane destabili zi ng hydrophobe In

n enb t he e bl ock
e PEGEELMEST YRIT G N0 B cOBGH T AE a5 26 ittt SPPTRR 5-2- DMAEMA-
NHS, whesuhsNHB id l@/ldfdyyzed)fo thy D, ar aanérkiynib ok fﬁﬁ)ﬂﬂﬁlb,l mly[ - ﬁﬁﬂn&Q}Iloyloxy—
" I n sone di nen t he core bl oc menbr a
2 trlmethy]&@é‘}‘)%ﬂef%% Qiiaspﬁ‘ﬁ%bir D SGPOTYEmEEsR YfBeéEi C%@’F‘é%“ﬁ PYiidyl disulfide
functionaliCifiphid ffrebl@kfd.¢. ,S[PEGN’H’( pBSsidl-eB-PABIC ihascah Batindi iS ofidhdllyireacted with a
thiolated gﬁgggﬂyt ne traI In certain enbodi nents, the core
tolatec s g 4P 8%%%%5?I|2|hg bl ock copol ymer
[00186] desch iabﬁﬂlfh&hﬁbmnﬁmédmﬁnc&offﬂohﬁﬁla I:Vmirs gq:alyiner csfplam?as&lss as
. that i C neut r al core
described %eé?lﬁ’dn‘ih Ib %%’? k POlV SEBH WB?‘H%P@POSPWE a& g forthin
Table 1. bl ock of a nenbrane dest abi | i zi ng bl ock copol yner
described herein conprises a first chargeable species

+that ot Aot nout r Al Py M | tho £ vt
LA~ Y I \J ulll \JIII \J Ul UvuUutL rmoeuct T Al |~JI Iy Crre LA

char gediabk 1S ppbicéar aeghig phlydisephab] aahloyorsdi el ded
(e g., by betdangpobitionrfoxd spedigs cdP7 pbigmpol ymer backbonp

F\ r\r\l \lrmr |r'\| ocle r\r\rmri o1l nn nandAant I"\\ll‘llf r\r\l"\r\lr‘\l r\
T UGIN GCOUTr CTTOCITC

ot ~ P A
nnletlesawHkﬁcmﬁrtaln enbEdlnents th@7core bl ock of a

menbrane—destabi-b-zi-ng—bHock oopo!ynﬁr described

her ei n MOsPKT BI8&*a first |chargeable spegies that is
antontc—at—about—neutralpH anda-second—chargeable
speci esMddratv bieci¢at i oni ¢ at about neutjoal pH. [ 00190]
Hr—sore—enbodi-rents—theforebleck—oef—arerbrane
destabi | i zimg pol yner desicri bed herein4xonpri ses at
Feast—ene—tHrst—chargeablespeetess—group—or—
nmonondhedetiedl ¥ BMA speci f| c enbodlnen% the first
char geablieoSpe®i®@k, group, or monomeric unit is

ceharoand Ar ~rharanahl A + A Iy Al AN A AN A oaroun or
CHar gt o—oO—Craargtaor—T—0 o QPbUI CS— 9 0upP;

UWOTL\'B32rédAP7Z0t - 44- nonjoneri ¢ uni t h Is to be
under sdstlaclot watblech cor e| bl ocks i ncl dde speci es,
groups—andl-or—reRererHcuhits—wherelr—henre—sere—r
15) M9 )
al | okotcheal ¢havigest e speci es, groups,,.or nononeri c
| certain gnbodlnents I he
Al

uni t s ratdec chargphdk [ 00191
L 1 I 1
(J.UI T I l_l IIU |JUI yIICI

ony o L\I f\f\ll f\‘ ) WY\M\V‘ lalaVWal
descrlixpedméred g AMZoNpri ses at | east oqg first
char geaidbeofspebioels’, group, or monomeri'c unit, and af

e
I
S

p-'-:mr

nononExpeeimgitalt % PPA sone i|nstances, the,first
chargﬂﬂbheogp@bkeﬁ’ group, or nonomeriCc unit is as

Aoceoyr

UtTSUutT1 bcd ClbUV < Cll Id l hC O uui"ld LahCll gcabl C O[JCL’; CO,
gr obperioentalh OMeAEMAuNni t | s char ged or, chargeable tp a
catlonmﬂuswéwfbbdégroup or nononerlc nit. In sone
ci'Tbudl IICIIL D, LIIC bUI C IJI U r\ UI O. ||ci"|h| O.IIC
d%s errrlnhez I n E{&O,‘cﬁgﬂs {“Slg ﬁ 9&% SE{eélOBO coqlrirlpms &e sohqiloscwnce
Ieas one |rs argeab e speci s,
mdoeeeiyeilloiA);comtected astrionea S‘/@C@ﬂldGE(ﬁlaﬂ)gléEZﬂ()é and refractometer
S&zl%%?g @is%[e%uﬁoust%n 'Fr)g)n ﬁgﬁ{jl grade @JI\IIF conpacljmna%O i %V?‘%tLiBrn §as used as the
addi'ti onal speci es roup, “or . I'n
spﬁﬂbbmsaémbowkndnmwmgﬁh@%mddnmﬁmmabqsp&mrswmegﬂaupmdugnga
Qr..nonQ i ni hargeable speci es, group,
o?nﬁ%ﬁgﬁgﬁFgwgnlkmxﬁme) ?gﬁn enbodi nents, the

dddideicomadd WﬁHd‘iME,Sp@rro&srppy (Grwt IO GTREILCBrakértDRS 420)

hydr ophobi ¢ speci es, group, or nononeric unit. [00192]

In certain enbodi nents, where the core bl ock conprises

at | east one anioni c chargeabl e species, group, or

nmononeric unit and at | east one cationic chargeable
UwonLsTIAeheci es, group, or nonoteric unit, the ratio of the
nunber of the at |east one anionic chargeabl e speci es,
group, or nononeric unit to the nunber of the at | east
one cationi c chargeabl e species, group, or nonomeric
unit is about 1:10 to about 10:1, about 1:8 to about

~ oA I A o~ . I e ~ oA I Y I e




nmononeric unit that is anionically charged and at
| east one cationic chargeabl e species, group, or
wormomeee unit that is cationically charged, PMEUS1009/043849
the ratio of the nunber of anionically charged
speci es, ou nomer.i c unit to the nunher o :
001871 InGBEE it PGBt Ao ST S B s S WG Ay G egordine o

Table 2. Infxoes epicifizrenibb@imens,a folyaekof ISrabia v 3 ik:a}dlyhmor ahbuib7 A8s dalled P7v6.

PRx0729v 1s4us]ecb1ng:%cg%19ge%Q%iwulééz)\eﬁm %mzapi)ggéggtb%}gl 1% Q:%lotu%lgrb%f[ty %}%EEE%II8HS
about 2:3, or is about 1:1. [00193] In sone
enbodi ments, the rati o, bout a neutral pH (e.g.,
at a pH of about 7.4), %@—%%e nunber of the at | east
one ani oni ¢ chargeabl e species, gr non

Polymer t 0 t he nunbeStruftutehe at Ieastqgﬁglggolo qg%ﬁdeSue
char geabl e speci es, group, or nononeric’unit |s é oht
T. 10 10]about 10 I, aboul I.8 to|about 3. I, @pbout I.0
PRg-labout 6: 1[Phbel®sotsd tleabout |4: 1, 1-&bout [1:2 tdl
about 271, about Z: 3 to about 3: %, about 1. 1. I tO
PRsBut 1]1: 1, UBh«skiBabod?»lisd. | n|sonmel-&hbodi ment s# t he
cCore bl ock conprises at I east ong ani oni ¢ char geabl e
PRy&ci es| gr ollisetBwdrdpelsi«e uni{ that®s anjionic& 1y
cnarged and at I east one cationi ¢ char geabl € Speci es,
PBxdup, or nohdhekiBodni®xlhat is|catidh cal lly chaf@ed,
wherein|(the rati o, at about a neuytr al H (e.g., at_a
PBEfSof about Uy BePuHdskmanber bf and-Bhicaly chat ged
speC|es gro mononeric unijts to _the nunber_ of
PREO; oni aIIy[ﬁhﬁFé%ﬁpeﬂeewes gr oups, 6 monpmerid>
units present on the core block 1s about 1I:10 to about
10:1, about 1:8 to about 8:1, about 1:6 to about 6:1,
about 1:4 to about 4:1, about 1:2 to about 2:1, about

(kmeBkm% 3 to about 3:2, about 1:1.1 to about 1.1:1, or is

In specific enbodinents, the ratio of
[00188] Pr%éﬁdtlp eetayl %‘I*P&Fh@‘@atsélﬁré’élr b corg ploginal 2 agmhias spshilizinghleck copolymer

described ﬁkrrﬁﬁ RN cOprishea 1‘5}@H@)eﬂieﬁpljﬁerﬁ&a&%ﬁﬁﬁlﬂﬁﬁg’h}ﬂﬂﬁﬁ&ﬁdIn certain
eci es, gr oups, nononeric units |nthe core 1S

embodlmeaigotm COIe hloqkd)f élg:dmmqgmf désttakélbzért&bl%&tapoéymeﬁ i3 at [ggstpagtially, substantially,

(Hpﬁﬂomﬁﬁﬁg“ﬁuﬁmgﬂmpdlnents the ratio of positively charged
ies, gro nononeric units present on

[00189] In é%rp%erﬁq)%lgwnfsoglﬁ é(grgp OQ%P%F @W@I@&egﬂ%}&u&b ocércew)gner described herein

comprises Mbﬁa@&%&é%? cfé@@laﬁé‘r@n&ﬁc ARPQIBEILG] pITh Serath etrrﬁ)%dlﬁféﬁ@ the core block
I s about to about 2:1 at about neutral pH

of a membighe desqbilizingthingk renplyaner flweﬂreéthpr@mcﬁ)mae%eﬁ # ﬂﬁrﬁémﬁr@h‘aﬁ% BRegfies that is

anionic at RACK@Eal pBY, MRS bRk BRAOCIBILE mePblbek. Bf B§LRIbSIMEMRE the core block of
core block to neqatlvel y charged speci es, g ou

a mermbraseifalf B TSI HO B> b ENT D e s e spRecs that s

anionic at dbobi Aeuhl pRD e irdd St fc@ble @;%?Cl& rdpRottRAS kifiéGed (e. g by being in
enbodi ments, the first chargeabl e nononeric unit

proxinity g G, BUBEETAEH 0™ of sEP LT Plofkfomartiaspenda hubephriir érror?ﬂesa In certain
embodimeBRAHGEROIBISHAGhBShrand (IODlizRHe HITRR eHFNyinter HEhibed rlh@lleh'lct%ﬁlprlses a first
speci es,  groups, and/or nononeric units wherei
Chargeableawaqleslt]aﬁtl 1s021|mo|méﬁbe}33pt ngptral pb[ra@fl 6|S]ece1éd aqarge.fﬂ:}l]e Sé)e%ﬁ that is cationic at about
Ileutralpﬂdependent manner), provides a cationic or anlonlc
spectively, species, ou Oor NONOMEeri c un
[00190] In F%‘?L@B‘}Od}f?ﬁ othe cefBlogk ﬁ%ﬂi@nbrﬁrﬁéie?tﬁ%%m&mw&é dtsrdbed herein
comprises S$PIB% & fir@lRHRSble @peclBNBHIR brindhBink:Sc Bi€ERPEcifidenitdiments, the first
core bl ock are species, groups, or mononeric units

Chargeablet qggﬁlesagr@upapr m@%rterls G% is & argeéiég fhae@%)le an| aéllé_)§{c spey%s gZpup, or
| east 80% at |east 85% or at |east 95% negatively
charged at about neutral pH (e.g., at a pH of about
7.4). In specific enbodinents, these first chargeable

UWOILSTIAgheci es, groups, or mondteric units are charged by
| oss of an H+, to an anionic species at about neutra
pH. In further or alternative enbodiments, the first
char geabl e speci es, groups, or nononeric units present
|n t he core block are speci es, ~groups, or nononeri c

e I e o, T . NN 7 o oy NN 7 o, T .




carboxylic acid, anhydride, sulfonam de, sulfonic

acid, sulfinic acid, sulfuric acid, phosphoric acid,
w@bwephised ¢ aci d, boric acid, phosphorous aci dPCDUS100%8043849

Iike Sim'larly, in certain enbodi nents, a first

mOl’lOl’neI‘IfJHI?IE %el tbe élg%ﬁﬁ?ﬁé%a? 311C g?rﬁ g%%‘zﬁ%hCIQ%rsgéC?egﬁglg)F?éggr monomerlc units
wherein n@mj s‘oﬁﬁamad ef ths uhdrgeable sgcicd gramipd, bi MbLon&Eic dmts&‘dﬂé ¢hidfged.

[00191] Inﬁ rb&ﬂ‘@? gh‘lg ?1%2 hg C(?rg })loi;lh(gth alorﬁeg‘% I.raqeﬁle%%)élgzl’uf%bpg) ymer gescrl ed herein

comprises et’ﬂb@d@@’&"ﬁit&har@aﬁﬂe I‘spdme@ fg&ﬁ@ﬁ@bﬁ@oﬂiﬁﬂﬁ@m lm'd dtlfthdt obks@tatld chargeable

< erein i {ICﬁ 3 %aacr%li.c % 197] In sone "
pecies, gT8‘r‘Po 88‘?“%%‘&6&10 P &0 SOEGREERa G S5bE fgseﬁ% PRESICS: GOy Mogpmeric unitis

as describdiibovERiht the4bdohS clpFgsien tpetibs, kl@p.co hendhakina ﬁﬁchﬁ@e@d)lﬁﬁargeable to a

cationic Sﬂg%lgfs rog]b(%qr mgnt{l)onq(l)eglggllflﬁ 4g(§$ntlesetntﬂ1h atg%e?ltsgtaéa/tcorggloglé%z meélaqy/‘me destabilizing

polymer dé&ktribed@siein/dofiprigt al laasdinegﬁﬁ’qchﬂgeable 35dcic8 3PQup s n@inome@Sinit; at least

one seconcgara#gai%%ﬁﬁ%llg% r&)%}l;],aog %g%g% 0?1? %tglg%sf.r%ﬁ:t letiér}%égvgéies?%rogp, or

monomeriS 80 IItdspedfiﬁrE gaigdal reenspde héBtiongl PYIS, grotip, BDINCIE IeHE uhinistas
ged by additi.on.of an ti

non-ehare G PR Wbyt P BE i e 0> BBt TiraElutnd pgeies. erou. o

monomeriS @dond hgzdrapst@talabbeeles,rgempe& m@bOLRSYNiOr NdNoNeric units

sent in t re blo re speci roups,
ooz 1o BT Py A B PP s Pt 5 o A Bl Fpue speces
group, or Adnolr@AS tinikidat l@dst bl&:&&ﬁmﬁ@&iﬁrg&iblé @aﬁés @1@% oatnoh(&ﬁiﬁitc unit, the ratio of
709 east .8Q% ast. 85%
the numbeb?)fs/t‘fuif :i%\t}eéflfv)ng ﬁIgPI&%@aggteal%lle %Hetn&sn &3 ‘bp L Im&fl%megﬁ uc% ?0 tﬁe nlgnl:ﬁzﬁof the at
least one c@tﬂon&hxhlalﬁgezﬁale&,pe@ffs éreﬁps pr @mb@ierib uiit is@bout €986 o zﬁ)bﬁIulIO 16abodt 1:8 to about

8:1, about é%&(& gbohq,gg &J ut%[ﬂfota il%‘?i % abggtglu% tf) aBodé%g %h!oﬁjgi% goﬁ?ﬂgos or is about

1:1. In songeetodinehas thealt Bodnrooipsds at et dneiasioBicehstedlepses, group, or

monomerwg}uz:}{J gat 1%ané%nc§1l,wn§lgﬁ%d ﬁ%c’j % (!ﬁ%%;O%Q gatlﬁmc rcﬁag%eah&/ éPe%ge(s: ﬂeﬁ%}lp O monomeric
unit that is@y@dnicallpohanes) whetdin i reiofrihe dumButos anidriellg eleoged species, group, or

monomerl% g%lg%ilbql]\lglbgro gwn?)rﬁg;all}é%éﬁe%%pec%ggaége ogfn%ﬁ%rﬁer C. urlﬂttpfeﬁealt on the core
block is at@ex@inyl © abdt Ny:dli abGie-1€8 t6)abﬂuk8|l a@outniod ©Giab@it 6:1, about 1:4 to about 4:1, about

) )al kyl - et hacr (G-Co6)alkyl-amno(G -C
1210 abog 3, et FRIERA 7L B N ikai (o) €
[00193] In @@rﬁé &y$OdManﬂq€rm1@ £ heduk y hevaal pH @tee.at 4 pH OWMBOLA B@Z&fll&d:humber of the

do nbodi t th
at least on?ﬁm %&u&ge sg)e%egsn%rgﬁ%n 82 fngn%]?&irl?; glélg Eodth%?ué?lﬂgaab e.at leéflsté)ne cationic

chargeableaspedid¥] gialzm bﬁmoﬁ':bnﬁ:ym unki rsebmm 10 pedtodki 106, atioup):8 tdnbdutmel about 1:6 to

avout 1. g L0 1 SR T S bl BB AARES et Sl 1110

is about 1:bl16 @m@@mhymmrs tesat b]beldcd'nqjheesm lesst hi)ﬁiﬁnﬂ;fﬁ[m:ﬂia@eﬂyltdpemes group, or
monomen% B%Etﬁ‘l?tf{sgasné?%gcg%? (E}g]l;r%%é ?mci %iestﬁ)gg & lggllrcg aggeléf@] é e%celg %1Sroup OF monomeric

unit that 1s¢hmmnjableurged wehegadt tho Ritio, 8 pedi escurdhg] @igcal 4 pid of about 7.4), of the

Se. i bed h
ramber of GRREF L el CRrec iy SE0T 1 ACRBRRY Tt MEPaNR" Bty chrged
species, grofi&r @aahbmespetits pEsar &) the agh blotidis wbahu &110 Yo gboesiert abont 1:8 to about

1o 350 B GELuRSPET Sy P O BT oSty o1

to about 1&95@1’&)11110&81 tas G:[febllﬁledmh@ﬁmemls dtemitrd (ﬁ“@oﬂtl\&d}mhh@éd gacied, g@ups, or
monomerl% P]Ig?%é)é g‘%ﬂ 89 g‘lﬁ égre gidp g%‘OOI}QS%UVgly 6@% %? s{pecgeﬁ %;)up% or mo%omerlc units in the
core is abcadﬁn td aoed 4: chabge abitel [ghde ines:, spédﬂfe: dimbodinlent, tﬁs&eﬁbf pBisively
charged spgc%ﬁ;] z{;ro?}? dﬂrgnqorgng)lﬁﬂp(lé{l]rﬁ 8%ge§?nt ]pr(f ﬁ‘le core b oglg %anegat 8lyWEaer§rgeed species, groups,
vwonsTiArgedi ti onal char geabl e s%sem es are each i ndivi dual ly,

present in the mcellic assenbly in a conpletely

charged state, a partially charged state or a

conpl etely non-charged state. [00200] In some

enbod!nents the anlonlc chargeable speC|es |s any

1. .



phosphat e, carboxylic acid, xanthenes, tetrazole or
their derivatives (e.g. esters). In certain

werodient s nononmers such as mal ei c- anhydr i depCT/B82909/043849
M Henry, Mhaned E. H El-Sayed, Christopher M

Pirie,. Allan S. f.man, Patrick S. Stayt :
or monom%rlﬁr%ztg Blgh%(?o\/? iS Igla({l@‘é gtrtr?a/ %Lé)ﬁtzij gfltta_%?é :n%ft]ta?%lﬁﬁ? g%lelcglg)embodlments, the

ratio of podilitayy afitgde speoipQ leyoipy, Sr otontehit LAIGIrésuhtah Hrdo kﬂ&lkit(\/ﬁsrgytwely

charged sp%h?%r%é]gstng%ﬁg%}n%?le }%Igg ?1?:1];'1; F%ré & 0 8uté é4lz: 0 éflgouéy Sl el at about neutral pH.
[00194] Inppestficpalbydieknzald s diydeadleysomsmefic difies Bﬁjnaled: acid) mrychftnﬁlenstances as
a char

, its. | fi
used hereugglecg?rg%a Fbﬁg?nCIGg,r%O%E PI‘S ?en(%llng{lg ng{%a}léeﬁ ﬁgﬁg e%lgBOdllp% élp(g Bl‘l_linOl’lOIneI'IC units

wherein adlit®ornoardaoxyllof & pﬁ)ﬁdnds g SihGpIBdeperaidit mdher), ipAdvideda tdionic or anionic,

d ésﬁr o%/l acrgl ic acid or, nore accurately, the
respectively pipeeies BPPR SRIMOMIRTIC 48 ved fromit, 2-propyl propi onic
[00195] Ina6ielembodia(s( G} it} ied, BABYs, 0{ 10Ok e Lifitspsvent in the core

block are sgg?esaérggpg;%&a%nﬁéﬁr%(g%ﬁ ﬁ‘%tb %% gt?lgagig%f/é aI l%egg ?(ig}g,oalrt] gs't 7&)%, at least 80%, at
least 85%,@aht aRi &5 %ahe gpitinesi dhi@ed sraboyp hkutdanpis paciaf h pHenirodi TFE)nInS‘speCiﬁc

embodlmegtﬁ,etbesg glrsga@f;gp E%SI ol.o :gf??ﬁl)s g‘ﬁﬁ%%%‘%hgaﬂgk%q‘f%grﬁ loss of an H, to an
anionic spéadleG(beNFﬁeh&atm IR fusther ticdltdthiating: chdbdificatal thd Km@m%r,geable species, groups,

or monom%rfcklylfts pr8§;:8 IBEPWFG ?Ckgl}r:e;slplecg%e r&ﬁ%%?rtd#%laﬁl l%)ﬁta g‘lét %at least 20%, at
least 30% tahleass are, aD[eaﬂdp%CﬁméastrﬂOf%r agent m%:;rarsleﬁmyo% ent Bhs @5%eor at least 95%

d 1 h f
neutral or éo %grgg ?)tljltsp glg@na%d}% %t B%EI)PII aleﬂugg a%( z‘lh?ué%aegr leess about 6, or
less; aboutByd, oieghi, at@nt DB, ok ReQbeabo1B2GBall pi)sone enbodi nent s,

[00196] In:sr%ﬁ%?%g od eel?lﬁs:, &eng %1?3? Cl‘@.?gséal%/}g %[ferg]gioergﬁoulgﬁﬁ g}l]Z\é\g/ é n- 61{1ml%1ng example, a
carboxyhc(aai'dl mydndersarfg@ab&eesmaﬁm Iaaﬁ sarfﬁlc}CH‘CEISﬁllﬁJrlct iicid, pRospladtie acid,

oo CRIEAREL ALy 00202 1LAP S BLA SUERL BBAL R v

Chargeabler‘[’ﬁmn‘ﬁfld: Gnitusif] h@eﬁm U;pl, m@bnﬁ]ﬁeﬁ:ﬂuetﬁat cblﬁpﬁsei‘rEcarboxyhc acid, anhydride,
i ments, the har ermno ric.un d%
Sulfonam“ﬁ %‘\?8% BB SUBPIES sr“ll g%% %“ BBI5Sb; ph&?%‘ﬂ‘bc %?‘ oric acid,
phosphorogpsid, esthe like. Mpﬁ(ﬁflﬂerﬁlmdﬁﬁhnmemflﬁt cHalpeatiy tlo@pleab ugit geetuli Perein is a
(C,C )alkhlﬁ ]? % vaI ue of about 1, or nore; about 2, or nore;
TEBGUEC 5% or nore; about 4, or nore; about 5, or nore;
[00197] In @dimct &aebddinkets, tha s@pﬁt&hfaig@abllﬁ/@'&_l&sfﬁ AR mlemeric units present in the core

7- enbodi nents, the.ngn r
block are SB?/CI%%}FOW ?{ d%onf){nﬁ:ll(i llnp]té ﬂ‘lgg( lga aﬁ;}”/e al eas?ga?% a? least 46% efcf least 50%, at
least 60%,(02asC3) A & YaaBhaci JdaatdS %, ar z(t 2stO8¥alokiytlel yretiahgea aydbatitencutral pH

S e B e G s o R S SRS

units are ckﬁrgdﬂl}lﬁt‘aﬂ(ﬂih@bd)fcan%ﬁ,etﬁ |aeslonicmp&mmememﬂradmmamsuveteheodﬁnemk the second

e P L SRR Ty DR ERGRL DL S rmomerc
units that @e aileuyd 2054 bSltdst mo/ecit Bﬁ@ﬁ%;aﬂ:leeft shet snearqnabt least 70%, at least 80%, at

least 85% r?{)gtg {Bsii POéltlé/'fszk/)?Far%e ¥§ci1§b Bgl(eng Rt é%g@%f)?){ltoég g] or ess about 6.2,

or less; ab@nbodilasgnbsyt Soher 1hsydarbomr5® bCles¥poraiet ehdiosémﬁtpylb e n e

o081 in SR RS P 2t T R TR i PR F5F i
embodlmehllsQhksecmploﬂhmblehﬁ&la on pHotets aﬂuﬁfnagﬁclmhhg (elgl abn \Zﬁlhg hiid cyclic
amines). Irg oa%cemé)g? fngrﬁts %é Sgﬁ%lgtcgﬁf%ﬁ&(?%%ng%%tw uﬁnt 18 %glultqor%erlﬁ blalt bomprlsmg an
amine, sudﬂals g rvay of adndinitiddE&aOPR, M -4i0n :Cpdiiolrtamo(0 OCphdityl -ethadrgate,

N,N-di(C; %)oagab araigg(gg#gﬁgxg%thgirg boy E‘)\bl% 8]%?0 iqﬁdliglhgnr}not(e 1—8B%E§l—acrylate. In

oAt g odi ments, the shel | ﬁ?ock of a menbrane
destabi |l i zi ng pol yner described herein is hydrophilic.
In some enbodi nents, the shell block of a nenbrane
destabi | i zing pol yner described herein is hydrophilic
and non- charged at an apprOX|nater phyS|oIog|caI pH

o o .



approxi mately physiol ogical pH e.g. pH 7.4. In sone

enbodi nents, the shell block of the nenbrane
waele@baliskd zi ng pol ymer conprises at | east one PCT/US2009/043849

hydrophilic (e.g., non- charged cationic, anionic, or

tterlonic Or nononer It. n
some e & 1 s P REAE mor bR FonrBec B FAL R Shs o
imidazole d@@h&ht |aIpreﬂg1nQQ|pyfﬂﬁ1[du&Oﬁphé sles at | east one

oonoo) 1o ST BBt BB anEBAR o & etPiate ogptigne bock

copolymetﬂi‘esdi’ﬁlbétb]ﬁméin B hitdiiophabi: a@ﬂl asg@BeDine ochmbgegieh ef dhargaable species. In specific

embouiane G Pl G i PP P R PRRA BT S Gy gpies desriea
herein, corﬁlbr_lsl'ﬁgmhﬂ@édblé sp&viids inchude h&fegﬁdls@ﬁlbﬁéﬁaﬂgﬁﬁbéaeh bﬂlthafgeable species are,

each indivgl%gr r?%ﬁ‘?{t%g t%le %ellg:[?gﬁl}l: g/kﬂl a cgaﬁ%ege 8&6 or &11813' 6har%ﬁd sglte #urthermore
wherein thmﬁﬁ@lltﬁtl‘alsQnibﬁd:stdescﬁlbé‘d‘ll&[rdjleébnqj'rls@h‘lpdi@&ﬁbrh ef atfﬁst&hargeable specws

. tterion ecCl es,
population e & oSBT e e e PR BB o AT Lt pecial the miceliic
assemblieQle@t{dS] haa#i il {mludemitenie hisembilits t\xslemhﬁzra& &1 tigfoPula@@® firdsecond, and

of t e char geabl e ro nono
any addltl(alﬁ{ (‘thgrgg?. ¢ SPRASHEY eac%é%;%% IY ﬁ)re;ss ulglﬁ%cc?’fl%wglggén a completely
charged statfielartiall pettargefl statenSEErbcﬁraﬂﬁelgi @sii-airdeld 2fateg poI ymer is
t d d 00208 I
002001 n P Rthe. P ERERE P ispbERegr BBy SR degpeni g residue that i
optionally Ip&ﬁéjit ankerdes pralcled Zhenigs, blgg ak et@p@lay the fise had, irothe eddatcged
bout neutra .at. H of about 7.4). .|n
potymertzion SRS BEE TR, M v oy B0k N i Buch as but no
limited to Ok fdl]ﬂ)@/m@ﬂémpaﬂﬁrcd&%ﬂbsuﬂfbﬁanﬁ@ﬁ bhcmplh@ntzmaﬂl i Saclds pladsgiinic acid,

phosohate B RaP e PRE o IoBr e Jo1 Roie (G e "B Ramdiments
monomersmﬁmsarmdblcdﬁ&&a’iﬂel Szt thﬁsz,kMdﬁﬁﬁﬂ ynerig- Sa§ed Christopher M. Pirie, Allan

s ot Bt PAAUES" S ng SR B E Bl e Sn i Pt

Copolymeﬁ;ffoﬂﬁ&acﬁﬂulﬂﬂ])r&g Dtlitehe Brmmbfoamecdeﬂoam 7, 24177 1 p)| adcibsed for

N T T —

units. In speniéic embaiinentOh chdngeahie s s thaces hradyiid atzabme! physological pH are
carboxylic%{c) gls%Elgsggutlé%BE%te\;ﬂal) Ig]rli)]?]yl g%% é(];be?:u grﬁ%rtg é?acl&%aﬁeilys Qh cﬁléﬂltutlonal unit
derived frahi] A-propyrhpidd2 Zéld&PCHQZ((CHIz&CHmXC@OHﬁ (Fo®. or nore of

t he ran establ |Z|n bl ock. copol al so
002011 sl SRROAHR, 2B b SR R b B o Byt cerecable
species is euibaid htmpdislpgit 4 @Hshepdcifhl aatdkdigfen©ati@tic mhﬁlcﬂxﬁgld:ahﬁ{ species are

nitrogen s@e%%?iué & %}?Iﬁénil?m ggéb{ﬁ{g n!éu!}{? ngilu%gﬁ% Fémé\h{c‘HgﬁlRaR pI_PC&)lfdlng canonical
forms), wl&hﬂuﬂhe R. gﬁ@ups hm uﬁlpmﬂéﬂtlg hedrbgrali zﬂE}rhtcfycloﬁlklﬁ os gl dr thhb chﬁoups bonded to
ran dest a

he same o g S8 RSP g B R B S5E SRt b e Bl gpecis such
as but not [1m&ﬂ18byﬂrdile sofez@podhitmet & indolke shel | bl ock of one or
02020 o R T SRS ST e PRAT TG RO uni
(i.e., wheréin ﬁﬂ)q&ﬁd)rymﬂlawatﬁd‘tﬁi dhaﬂghdbﬂﬂ@pe@mrd Iﬁréxentdﬁlthe @mnfcmonomerlc unit).
q) meri ¢ ?

002031 1n G AR IRO BE ek ottt sy B Sfes bl eongpgrc unit, eroup.
or species Mh esnad dintotihens, thé ndlichagaiblonomwnehangea mbﬁoﬂ’@bmme corgprises a
hydrophobécn%%%) %éﬁeicg?s r}{l ﬁeer%érﬁeélllq:]OdweB t'[qe Fyecféorpglroblg gr:g?g]? as Oaf \{ahug of about 1, or
more; abouwrgpdyrmasre, abes Badyinhdrziahgnt Bl @ahore @palt §ire meord; r the like. In specific

het er opol ynmeric. In specific enbodi nents, a

het er opol yneri c shell bl ock conprises cationic
oA ehar geabl e nmononeri ¢ untt's and non- char geabl e

nmononeric units. In certain enbodi nents, a

honopol ynmeri c shell bl ock conprises anioni c chargeabl e

nmononeric units, wherein sone of the anionic

chargeable nDnonerlc unlts are anlonlc and mhereln

Y " o o s o o



alternative enbodi nents, the shell block of one or

nore of the nenbrane destabilizing block copolyners is
whedoenoped yneric. In specific enbodi ments, a PCT/US2009/043849

het er opol yneri ¢ shel |l bl ock conprises ani oni c

. _chargeabl e omeric .units and n ed nmo
embodime b el B e LS 8 et 8o oy g S RO T Coatiyt
ethacrylatd, eﬂtmﬁﬂkﬁfmeﬂﬁbryﬁkybﬁi (ngch)lamen @gylatsuch as PEGMA\

resi of h ol efi.ns, HPVA,. ,
o0z0s) g5t SERnGy i BOAR RO BBR et ATy PG I ph By iy some
embodime8©Re Eh@md)pﬂ?méfcpmbhﬁzs ahao@esio henspati @ss. Igtaupssmbodiments, the
hvdrophofEREREHE R ha g LR Bsd ABTIAT R oBrOBR sp B PR P specirc
embodlmeﬁlrs Glyﬁﬂ)@ﬁd)kﬁSmorgﬁerBQ&e allyl (AMDNMALETateS. IH BpeSiclemBbdime@s, @i hydrophobic

8 at least 30% at |east 40% at |east 50%

mmxmwrﬁﬁ yggg eIE’@Heat | east 70% at |east 80% at |east
[00205] In8&%G erdfodhentseprdtid B¢ Lo ®loyk 6ihas gedbatc db@bitizing block copolymer

s a o R i Mon i GEaRo P lln K iy ) B Fgon! Zo00 aaon o

about 100,000NduN®1; i about Fj0DG ddldn tdhbosthi@D JOOhdaok; abbut GO0 asltords ghoaf 50,000 dalton;
nbr ane ilizing block copolyners are
(Habm“1@H§Vgﬁﬂl%vggﬁg§$@g%ﬂ8? an H+, to a cationic species.

Shell Blockn further or alternative enbodinents t he chargeabl e

eci es, ups, meric unit n th shel | ck. .
02061 BRGNS B2 MR RERE e Bl B e tiin s
hydrophlhc Gﬁ) @dryermmlﬁdm&tsstpe glie $lock bOLAGbrade cﬁ‘ﬁlﬁlﬁﬂﬁﬁg ®lydidr sscribed herein is
0 0
nyaropni gt aoRiu S b by el Py Dty st ppRhmencs. e
shell blockadf alngagiand Q8gabilfzirgtpolya@s des& T %4l hﬁﬁﬂnﬁs h/}ﬁfdphmb aﬁcg(&ﬁrga(ﬂ atan

approx1ma§e&oﬁ}y518%§1cgl é):ij—{ % ggp?l 9 gblg ﬁ?m%eIBbHoldPn};eél st I&ﬁ&foc% ogthe legmlbrane

destabilizihgggymelooniprises 8 ,leadfonk @gdpphilic (o ndn- (ﬂﬁfk@& @AaEdnid) lzd)lomc or zwitterionic)

. 00214] 1n sone. enbodi ment the a ar e .
secies o 1 enor B AT AT B o i o B AR ARgabiine
polymer corSpri3pd dt maalohycfpfﬁslﬂﬂipemesi ghﬁp oaﬁloﬁorm‘rmtuaﬂtlﬁ dpesﬁﬁehﬁsdlments the

h ble'?“ an ester M F Cld lkn t he .sel ected
chargcabiysee AR} Giopie BB Wpc LR B0 S s Soup. o
monomerié ﬂil ouhéxcspaﬁ]far @ﬂﬁbﬂn&nspﬁﬁtk&@emﬂe @ewaa groapt,lod moﬁ(btﬁdmcalﬂlt putharged or

h blt i.m.ted to the fol mmn%> g - %(g tg )
chargeabls a? %IH%‘H? FE“HROSBROAIE AL §P§ e 63‘ PYMER RS able species.
group, or rﬁ@10d1€r1@h1ﬁ81|§) bigdrg2d of eifab@xtyib ot AGitedlionix apﬁctee,rge@;p dsxeﬁo"nameﬂue Itis to be

rivat In cer
anderstoo sl Sor Tl S e ror 8 i s Behereigappg. some.or
of the ChaIM:abl'dES[iécye;s dvblpa e thdnoméilic vnlits SaykagedChr i st opher M

[00207] In Ig‘)ﬂl? ?IEI?(o%lgnen§t %N\Dg :? 06&éeA§8%gr?e\;lgsta9bﬂszmg polymer 18 tempecriature independent.

[00208] In Epdcﬁ(c&:hiﬁb(ﬁﬁﬁntaltlﬁe- direll Block @"I’(bh@/ armate pf Bk kymanhedestabilizing block

copolymeréll %E%%%]I aféotzﬂ Lgeué‘%d)gfi eu aéw%] u%aﬁ)i%yl 4§ﬁ8¥%e§g1a efng?dlments the shell

block of oheirm@tkticitthemerobrade desthbllti‘i@ lg eallopol gip&e isedso lgn-charged at about endosomal
I post - pol yneri zati on hydrol ysis of the mal ei c anhydri de

Pt nmononeric units. In specific enbodi nents, a chargeabl e

[00209] Insptetficembbdﬁatntarﬂe: satli bintlcofahe oransrabf gk ;tsinbﬂao@diasabmphg block

copolymeré 1s§)0§r6§/tb0% (,yalt gt/l? @neg 6:?1 éailufg ?ﬁﬁpgp %ft alcg 1‘#%4%'19 spetc 1§ embodlments the shell

block of omOdtSicrd oftthcomahbraim destdﬁﬁznvﬁﬂocfkr copolihgrs RB-app @plyt iboip iataboat endosomal
I acid, -CH2C((CH2)2CH3) (COOH) (PAA). [00215] In sone

P enbodi ments, the shell block is cationic at or near

[00210] In pﬁmﬁio@hﬂ)g&llﬁﬁhts pid shell glock difh)ﬁe ﬁhln@rfa oﬁlihé ﬁiﬂinhltah@d‘eshbhﬂmlng block

copolyme-g 5 n%opazlgmc { a%glrlt ngut?? Bﬂ (c. $ at a 8%16 Jn,é n%pemﬁ% %%b dh[releinlts the shell
UwonLsTiAt ock is attached to a f%erapeutlc agent (e.g a
pol ynucl eoti de, such as siRNA) which is a polyanion
conprising x anions, and the polycationic shell block
conprises about 0.6 x, about 0.7-x, about 0.8 x, about
0.9 X, about 1.0 x, about 1 1 X catlons or nore. In

Y T s 1. . g,



species is cationic at physiological pH In specific
enbodi nents, cationic at physiol ogical pH species are
WoREpOgERY speci es such as annnniun1 -NRR R', PCT/US2009/043849

guani di ni um (-NRC(=NR H) +NR'R ", including canonica
block of o?ﬁl%ins%ee#w l? ialrel‘{?(‘[g} rgpesciygﬁl%gﬁ%t/)ﬁioc cog#lgrgeerg}s %E]%@?%%ﬂgbout endosomal
pH bonded to the sane or adjacent nitrogen atons may be

al s ined to ngt her to f eteroc I|c
LR e e e e A S b T i
copolymer®is Awiittdiosic ai d’h)oStOﬁﬁtra& pHQd . atps], oftab@ut 3R (h sﬂablﬁﬁ kmb@lirfients, the shell

t t
vtk ot offt oI5 Gt B PR b e it e endosoma
pH i nstances, the shell block is optlonally the a-end

B M AR I S A

copolymerls Ilsk%ﬁiMrrﬁ)ﬁolyﬁlﬁ& tﬂ@ikEInb:le@zﬁk etBoddpdnitsO B abﬂlgpomﬁena st@fltblock comprises

cationic ch(ajég é;lié m%qwﬁug Hgltsdg ?rglﬂ I%)(%r}l%ez? lég %6‘181?}% q%g%clﬁg W8¥3merlc units are cationic
and where[nQﬂ?—:iﬁdf tlieftaﬁ@ﬁlﬁchﬁfgbﬂﬂh eRin&ric thie a&h&ihgﬁﬂ’géda Iisfo&hdr @8 alieSnative

. tter O C nNononer njt
embodion B SBE kRS ki L k! 4 apr oy B biPigestb e Boborcpe
heteropolyafeﬁc.pﬁ geeifit cinbodilents a Metcivpolomeid shelublbtk) con{pﬁﬁlﬂ I&]onlcrthargeable

e T S R .
comprises @gisiia bhdrgezbla glohd)rﬂ@ic ua i olhyirssme sf tBe omiati@chatyasie mbibmeric units are

anionic anglwlilt?r%]élnog%gsr) {gg]ré&f% cggrg%blgl%ﬁ?ohgefar?l 1§]|1t§ e eslgu‘ dgﬂl?urﬁler or
alternativemmbomyﬁhts,aheedhdll Blysclt dfonani N&s pf tht MesbBe %mbﬂilzﬂg Blosk copolymers is
t he charge meric unit of 't bl ock
heteropoly(gs e AR ARG AT PoR BT T OF HgP Ak el gt iggses ket
monomeri€ Oitslahdrhdn- dm@rged(ﬁlmiﬂrﬁh,rlc INmN- tibg Gé'la-r@dﬁl)@bklyﬂlelﬁﬁns imo(udt,<@., residues of

polyoxylate%?lg%( %@y fu%ﬁés?l%%(gl\%lgr 1§§18ues 8F l%ﬁ{'(ﬁ_y C?ﬁi @)le%n sucl{l:l as I[flgl&g residues of thiol-

alkyl oleﬁ&)@ltl{eyikeam no(C -C 6) al kyl -acrylate. In sone
nbodi nts eabl e nmononeri c unit

[00213] In §‘ﬁ‘8? ?ml?ﬂ Bl&ﬁgtsl, @ ghaﬁ%eﬁ ] em&:s lﬂ;]oups 861?‘8??11%?[“]% amg Rlicias??t 61@%18 shell block
of one or thet ef € yembraneddgtabilizing biotidapolymed repyédia gréups] @ORhSeric units that

I o) e di nen ovided here | Dbl
e at e RTREND AhERL aB I a0 R B e o) G BT e
85%>ormmmmhéaanﬁwagdumyhaCMbmnwwaﬂ@HKegmhquﬁmam@mv41JEQQdﬁc

out 200, 000 dalto AP _dac
embodinch g 3X e AR i gt Aot PTO0D60 el e T Arfgor of the
membranedﬁ!;tﬁk@]mzlﬁgdal(ﬁdkcwpolﬂrﬂﬁs ﬁl@@haﬂ@idtb@ fddiadoaftan 51 00@ cdﬂalntc@pedie@ In further or
50, 000 dal ton; about 000 dalton.to

alternatlveé:gl%a%\alelatgl o(i?_argga}b %)gca%s %rowoord%qnpglﬁn% 1811tg tﬁ% q‘fg bk%]é of one or more
of the mentihre @Bstatildi2H)ck lcopatyaes dre epeeied (gdjup’ﬁ bt sndnfeeic shied that are at least 20%,

at least 30%0?{?% %fﬂgégteleé%rgg%&ﬂgﬁﬁ ?(? ?Ltastg@ 3{67; H?ﬂ_'y%g%r gr at least 95%

positively al’iar@d pH: ofgh@baittic pii &)g., 4 pH cfebbwiors, aﬂb@d&bﬁﬁrﬁms pr legyeabout 6, or less;

h h|| | ock . is fr or substantially free
about 5.9, B EPHCAT 0B RS Brabet S SoMe Brbod mont o, &
[00214] InR@Ne ahlafdgminshghd agpiic thaggesthie kﬂembsi iBaky @i érd@sgaic dckl residue that is

optionalty BReHY et 8T St e el g Flen R sttt IR S fEtnd Ffea®”

polymerizdloakocedk. Ih hﬁnmnﬂ@ﬂmmtsdﬁs hsibiit thargegbld lsp:ecﬂés is @p@hlyait, such as but not

limited to tg‘lg ﬁ%wgneg%ro%é)g ngofﬂl{p Oap:l %flglbag%gef Pfi(%gl‘gpggz cirge?{%ognc a{chd phosphinic acid,
phosphatef dalﬂa@kylmmaﬂdl mnmgnegr tauno]le Sr alelp dérymtl‘hay en estg’s)/ oodertgiPE@podiments

monomers%g(%pf ma elc %n ES% e(tSﬁng ]gﬂ enr ]\26)}? ggcﬁeél S(%edo 8l§résrt]%{)her M. Pirie, Allan

UWOTLES27IAR Gyp blocks with nDIecuIa m5|ghts of apprOX|nater from
1,000 to approximtely 30,000. In sone enbodi nents,
the PEGis a part of (e.g., incorporated into) the
shel | block chain. In certain enbodinents, the PEGis
|ncorporated |nto the shel | bIock chaln durlng

- . o Y T L ' R



shell block. In certain enbodi nrents, one or nore
mononeric units of the shell block are substituted or

wo covetrs@eml i zed with a PEG group. | n sonme enboPCTES1089/043849
PEG i s conjugated to bl ock copol yner ends groups or

S ot n Pk SRR L BV DAONEPaT R it RS anan) Alafiae

Copolymefsrfbﬂdirditﬁmﬂé‘r Drﬁ’gﬁe]ﬁ\eﬁ}i @w@ﬁzcﬂi}@leeﬂi@sj Zmaﬁe d4(1'7€24[1m)da|r6f usadbfog

1ntr0duct10§ gﬁgﬁ% FhaEﬁeg giptegtgs d ! O&M?en(%tlo&%ng% yalé Qf tg% B%{( &cr?g{))%lnge monomeric

units. In spciffic e@bddi@eras Seh‘dﬂgeytblb s¢icdl et hedoric atnbrnee pliyaiofvgical pH are

cuori BT B ROCTL, SO R L5 LA GUE S o

derived frcﬁmityzmbpﬂprbﬁbmg actlmecm@(atttzr)zc:Haﬁ(seo’Hb wAroovi ded herein

hi Seqgnent / Bl ock 22 certai
002151 1n iy et R BB TR o PR G P e
cuculatlondﬁlfﬁaﬁ pRENHNA sOhe él’ﬁlﬁcehtﬁéihtsethd kY bh@Ge ﬁbrﬁprlshsna pcﬂy'@tton In some
ynucl eot i de rr|er bIocg{ ?%ﬂBNA)whwh

cmbodimegig 1 G oSt i B s | A S
is a polyariRinGohpriéingi ﬁiﬁorﬁhzﬁﬂd Iﬂlcq:f(btjfcdmﬁﬁz sh@L bl Pmpses hikvat @aﬁ,kabﬁtﬂ@ 7-x, about

tide.carrier
0.8 x, aboq?hs()txaﬁoggts g E ng IIFFDCIatéOHS’for:.Hf'?ée E‘bﬁpﬁﬂé? gmliOéhIaem?s ng: gE:Rapeutlc agent
(e.g., a polgApGoydEe ELS:)] a&lﬁlRNM BgolyBnibdiecomging ivaniass edxhé gdycationic shell block
. dﬁschgbeq herei n conprise polyethyl eneglycol (PEQ
COMPHSES ARAT s *SPHVP-oERE™ Wi t h nol ecul ar wei ghts of
[00216] Ina@p¢ @xtbaahetsy the blmﬂgellblg Ofbcicoisapinaxintatisih ymB&i 0D, tHerhargeable

species is %ﬁgﬁﬁ gt,n?rggtlol{)‘%c% Rg ](FS: ?ﬁ)f?c engag{lf at e%%(%ﬂ?(f zﬁ gh%/s%?%%lcgggﬁ species are

nitrogen sfbies @ieh ad amrBorfhoh, y]rTgR RIf guanidingueh { -NRCeEnPNRPR Q\incielthg canonical
er el n sone,e | gues ar.e
forms) whiIEfa TR etolo B T T s T e P Py cps bonded o

the same o8 edj e nitni@rged hiotk mhe b@also & ]Slhéﬂ to ob¢ akher ©ffordn zpl(i)s]teydmfbhc specws such

o vt ot 5l S PR O e i ils D RGP S ci

binding poRR@Gidees ididealafor,2r 2 Qugehyt eipkx dxrinthe; aligbiiuglebGde. In certain instances, the

c.opol zed to formthe ro ortion of the
shell block g PVI%?& tb? A b1801in° cef f‘*eé‘g ﬁﬁogléﬁf{}t'%/%}aa&oa%lamﬂér 8 fembrane
destablhzt{r l &9') MKWl BOESRS bRcISR LAl HhINGha BRAl bRBINANHE B-end block of
e staB ty of the therapeutic agent (e.g.
the block C@e@lylﬁtrdr éotrrealéraat— destapilivige blogk ¢opylyaai nst enzymat i ¢
[00217] In9bEEShbAMdnty, Bk ASABabll @peaarrﬁ prdst ANERFterPnR b Aunits
UWOTL\ 33271AP doc -51-agent reduces toxicity of
(i.e., whergip ainioric 20d AN bageadls SPpries P esehf 1 fiegame ppregeric unit).

[00218] In %ﬁ@ﬁic)é%ﬁdlﬁkﬁ@Ql'i%altg@abm{l(\(rﬁ)%hg il &Q@ shell PloSQ8he one or more of the
enbodi nents, a shielding agent conprises a plurality

membrane&est#&]mtqu:rloql&cgpq}mrf ORI R IR cpigdn erplglimgngs, %ﬁ]@argeable species or
group of tHeRBEIPREASs arfar®ifid @A, PO YIHELycliSand @Y aRideY). RBRL 8flbodiments, the

to a nenbrane destabilizing bl'ock copolyner through an
chargeableerﬁralogtegabmbqf tl@qqs@elbblpg}ﬁéla mMopeI 5Bt éﬁtﬁ@&pq&aﬁtagnneasuch as, by way of
non- 11mtt11§gh%x§ ﬁlle Q@N&ﬁ@}kda&yﬁatﬁi‘ﬁbﬁ@ &0fal Ky1- &Qéc%ilﬁg l\pﬁﬂﬁj(@nts)ﬁﬁlbfleatrﬂino@l

attached to one or nore nononeri c resi dues of
Colalkyl-msagigae, on I Nsfiifp-CeltigbipmigpCe Coalkyl-aerdnte iy seype W@%ﬁtscthe
chargeabld 1BSHoHAS ukiNofahd BhEIEbIbEICs ARAGMN R SGHpReH NBEGR heterocycle, e.g., an
conpri se pendant shielding species (e.g., a
imidazole gpWidiRy | ene gl ycol (PEG ol i goner (e.g., having 20 or

[00219] In Isaﬁeserﬁ&aeaéntsuabtlaAd 1RkciP@k ytreﬁrbtc(cﬁ ogthe H@Mtbﬁ% a@graahtzttg Block
20 repeat units)) covalently coup
&y

copolymerghgh t“r“B‘??a PVEiES ER? et%lat ety b‘tfrﬂ?t“é ﬁ @0% rlilt@ar o *%510}1‘9?(991990 dalton;
or polyner. In sone instances, a bl ock copol yner
conpri ses a pol yet hyl ene gyIcoI (PEG oligoner or
pol ymer coval ently coupled to the al pha end or the
vvonsriAghega end of the menbr arfe destabilizing block of the
copol ynmer. [00224] In certain enbodi nents, the
pol ynucl eoti de carrier bl ock/segment conprises a
nmononeric unit that serves to shield, at least in
part the charge (e g., cationic charges) on the

. o - I B oy e g, - -



optionally lowers the cellular toxicity from excessive

charges in this segnent. Therapeutic Agents [00225]
woe@vitdged i n certain enbodi nents herein is a mMPCEUF1009/043849

assenbly conprising at | east one research reagent, at

1000 dayB o B AR ek ST o St ST ARG LHEHARTEN Canton o abou

50,000 dalsta€CibotihertRpialidn 6 aBge 2, 800ataio begent 5,000 daliken 6 hsduk 2@@00 dalton.

w220y 1o 80P i ERBSTEN Vet T PR B SR

non-charg@l £nd pdrigtilicon abduer@ahl p @@2264 pil of abai 704)51nem&®1d¢mt&mrﬁents, the

. , e t ,
hydrophthfr; El‘zeﬁigoég fs-rf{e:egggg.lﬁ?gtgntlgljg grgeio ?Sft é;b:ﬂrg%a anfsuﬁ% Oélgqreln?bgdlments a non-charged
hydrophilia si@mbilcy c@fiprixesdiaptyctdgthaplytdl IPE(Q) ﬁtllﬁﬁtﬂyl@@ polkdy (RO or the like.

o221 et etk o B Rembranee S BRPgoe Rtk inaplupgr comprises

functionaliad@ @soup og; zCsQ)‘Mﬂailﬁﬁig gkdlibe rh&@t:mﬁﬂ Smb@ﬁrﬁdnltsi; thie Mireti@alititngroup is a

potveytofY S GBI} e B AR PR ahed sk P PR B e atco

(PEG) gtod;i)sa@faﬁls bit Bloag eith Snolaatldy weighthel appekiiniac]yafgan it HO@toapproximately 30,000.

In some erpoy RO PGS Sar o s Herorr gl b o e B Sty

embodimeh@AYEPES js ifdoagRost in® tagdel Blpclodhainiar ap@iimdeizatganinSome

oG G PN oSk of it ropbrane, S5 AL e Hocho

certain emﬁd)cﬁ@élﬁ)ﬁ ptovidad)Beitis arcicdlessapenlitd @n@gang 8 fisst @embrafid@stabilizing block

copolymer \wﬁjo O?Pgﬁlit_logl?c %1?18 locléklegn %ﬁ%g?nrﬁ n%/eglb %%qulbfl Zglg}gogg Sgholymer with a PEG

shell blockC Dﬂq&fthlﬁ iemgodménts, ohe drlasra pehdn&icagiendf thashtlhBoghed subadtuted or

functionali Z%CF ‘fwll}jnlb 2%4} §r08$ g%gg Il&bé)pqﬁle?ltsslgg(g ??%Pé)nga{t%qg E%ISI? ?q%glyglter ends groups,

or to one o2 MoaChehdint Slpdlfllﬁﬂ!e érbﬁtslbrestehteﬁ apectlicas@gdhtprovdded herein. In some

. pol cI cond t her [ ent is
embocimef AR ST SRR e BRI b st or ik
(e.g.,a shetttebﬂcek}bfi aolyniet @al.,lblawk amnﬂmlr)yof@@ﬂitmlmcsasmba/ prydd@iplead. th certain

embodlmegta,r é}}on‘?ﬁ%or?ﬁnétélg 2] ggsg uﬁ‘bﬁ OF}P ho b%f to ??r{glg%? lil}’g]f(}ll)lﬂqlc portion of the

polymer feemb@dhameiatitic agemy gedidberedin is a mcellic assenbly
conprising at least 1-5, 5-250, 5-1000, 250-1000, at
| east 2, at least 5, at least 10, at |east 20, or at
Shielding Hydsdphii} Sep@c@/Brodki ¢ agents. I n sone UWOTL\ 33271AP doc

-52- enhodi nent vi ded, herein | 0Si ti
[00222] In S%rﬁabt} %oﬂﬁneggpﬁ%ﬁ P‘gcieﬁlthssgPlbﬂq ggicrtla geété?Pgﬁ)Fté%one or more shielding
agents. In gd@gchibbdichehertad polynubiesteic roamla[eblmk(segﬂmnc cagseesl IESsubstituted

monomeri 5" 588 R o g S PG Gy EER v B % B Gpnvgs i

carrier bloalt). Ineast inRépceQronabr th@ast thoolyhet ape ook cageyitcss) utilized in the micellic

assembhes{.ﬁegc&%gi]eér%n goglgﬁtsg po ggf@rqenegly(‘eol é%@agggst (I?rr ﬁ‘? ‘%{t/hs R‘;\]]gkgcuéar weights of

approx1mam])y‘]frd)rml 1000 @ Pr@riplae]ly 2 000ehSbmo aebdlitadneno PEdes dodjugated @ polymer

ends gtoulgé & t%%}J[Ii(l:el og %}é):gﬁdgf%?aél?&lodtggs% %r(é{f[?e %rgiaegl 1|n ﬁ%g[é/gltg{e of;ami I‘ g‘élhe assengblyprowded
herein. In @eediboinksts, AHEretihes a@euiuu@t@lge nibdiifigbla groups within the hydrophthc

e FGhAMLEL 554 TRLES, S 55 BB E g

herein. In a:rtﬁin(eetboﬁubﬁtt raahcelpmalncol’ﬂpﬁbiﬁg a BEG$dF$thApf AP0 ahile&eﬂﬁb units is co-
o] eof | pt gne n ot her spec

polymerize nt,Bg r]l%y rop, ﬁlé p{)rljgltg? 8f tg Py %meg é%rﬁl}tng %mmﬁlhg ﬁmblyprowded herein.

[00223] In (sékﬁcynfﬁmltcret; mtﬁ%ﬁtﬂnglagehteane&cmim ml:ehtRNDthb neapéeic agme i n

(e.g., polytjucETTP%Ke[aQ[r g?p%edgl gct) ag?ilunlsq %g magc‘edtggl% Aafgg% e%eblg%ncei g shielding

vvonsTiAr@er t ai n enbodi ments, the "t herapeutic agent is a
protein, peptide, dom' nant - negative protein, enzyne,
anti body, or antibody fragment. In some enbodi nents,
the therapeutic agent is a carbohydrate, or a small
nol ecule with a nol ecul ar \NEI ght of greater than about

Y U F A/ ey . o o o



bl ock copolynmers is attached to a first therapeutic
agent, and wherein one or nore of the plurality of

woresobnanes dest abi | i zi ng bl ock copol ynmers i s atP@UOISIN0Y/G13849
a second ther apeuti c agent. In certain enbodi ments,

R S R s ST

polynucle@@@sf)tln s@ﬁﬁetﬂmﬁfrﬁﬁnm Ofteeldihg fRhEcombriteha pﬁlﬁzﬂhlt)t df@watal hydrophilic

ners i s attached, t cond th eut
monomes PGUIR) Bty B Eran eSS Ee ORGPl rEeTTe
destablhzlﬂglsleﬂiﬁoyolﬁrﬁéf/ thdoughel end blooap lf taé pcﬂj’flﬁerolh stié emeddirhdids, a shiclding agent

oo AR SGRATBLLY LR SEK GRROLUIELS, SOIRLL 262 e 1 o

embodimeh@ asfluralitg offiibi@ncdic irdiduédin @ efﬁ&e&lldhsﬂ:ﬂibl}(ﬂemﬂbé@heréih €omprise pendant

shielding sggcgelsk?gaﬁpg}%étrmyk?ng & yﬁ@éﬁéﬁ%@%&}é&rﬁg%{ :iwiril lolrsllegl%%gé(at grflits) or polymer
(e.g, having jod &ﬂfﬁl@rep@ﬂmﬁﬂsﬁ esvapally auglce ﬂtrd)u'.éﬁ ,a f@dttional group to the polyethylene

stveol oligR i g ARGt e Rk PR B » £l Bgne evicol (PEC)
oligomer 8 lpblStnEI&Io@aler&l? coufRNAD ttrlphh BNAor desonaiah b&B0TSIe: membrane destabilizing
block of ¢ é{g@ nucl eoti de, an aptaner, a proteinaceous
OCk O hte {Utic agent, a protein, a peptide, an enzyne, a
[00224] Inkatdi@ashodAmnantht bﬂgll)ucleali]deaﬁtriebﬂdgldsfeglagﬁ'emhprisas a monomeric unit that
ar.boh drate a lecule with nmol ecul ar wei ght
srves 0 R b, 4R AifBue S500 7o Pkt Cn e T Bt 57
block/segridne M@ pdrticul £ 02B&}imés, senbickimgadbdpnlcast it jilz&t far@elpehdant moiety on the
.asse es .described h rel se a nucI
monomerig R Bt RRASHal i Bre Ot 1 ey S ssraerer BRenlg et ugh iciding
optionally W@@k0the cdlinlapgicie fro@ ek veahtrgedih éhisdeg@édti ¢ assenbl i es
descri bed herein conprise a polynucleotide that is
designed to reconbine with and correct an endogenous
Therapeufl€Ager@equence i n a human. In sorre errbodi nments, a
onz25) PR BUDH Eeefab B AR bt R S bR AR Tt one resarc
reagent, at[l&h@%ahlagndmrimhu arlleaer)cmt- mgpamc\agm @f a e@nmnatlse ghegeof. In some
embodimecor$|c | the nteag%/ e se t galbell o lic asse gr ﬁ e of the
Piacl SR F‘%Héla’f;}’ &‘é&‘ £ 6%% ?8’5 off SUEh
micellic asksdralily, toh ehepudamto the dﬁ(te‘lllESastbrye&Sﬂ @mbirfatibrhi@eredNA. | n
[00226] In e/%rﬁ%jl?lengo r%%gs? )(r;eg%aéﬂvle%gtev a%fl(gsﬁglgg%f rﬁ/ ¥ %}agguzlc 61?en?shaée attached
to the mic@lRNAsenfblpsrandibeine rde:gabﬂmngle@k mopdl;eﬁﬂrs tdareﬁfeg ﬁi@aﬁmiﬂkﬁﬂhanner In

specific er?b&drrﬁeﬁ:logag{aénﬁqg% §‘§H?Vﬁ% 910 %ugtq €OV ?entelfoglg% glgrl}'l F%fl egtrﬁlteragtho&s static

mteracuonﬁ&yd@bmld mtefau@tels afr herhkt: roa Iﬁﬁtﬁhz{])ioh:olﬂa{eoﬂf Elg;uinat:mqulments the

rsearch e P A AT DA BT R0 6y el anbaa by Blmbran

destablhzlhlglﬁdckt @poipdératie canpr @ssiiornef tht tealed r%ﬂtﬁs diagnostic agents, or

therapeutlc ggntﬁ qumrhil h?ligl ﬁ&%?a é%{eﬁlgaflz?n:e glf:st Prlgz%gtbg}cg CORS) 3'@36?(9[9 rks)?ungef embodiments,
the researdalreigodte kg sisthagasts fdn ﬂ&mpéiﬁfclagtﬁiﬂs dr¢ ﬁmheHﬁMl off thﬁiﬂéplha lad;embly
[00227] In 8(5([%{%% eolrdgﬂefn\r/sgé?f)g@% eegrglléltsa)}%?ehlléﬁue{sgeﬁr}?% on?Hs18$ Fg? h hglfapeutlc agent in
the shell of mp hncG:HiCIaGMmf)ryaml EsecGial therty@uanadeh@n preepagdthc aficeife assembly. In

specific erﬁa %]&léeélp rtg% Flresp Egra%eéltlg Bge Oltcs) %%{)‘r {mrcgeaﬁti ryal ﬁlﬁgnc%t %%ce:r%géutlc agent is a

hydrophotéx@rngds cfmimm\bmbbmments r@vided mem@ini igmmicellic asskmblg Wbinpi ngar hydrophobic

odi nent s, pre n ctors are
are o Pl Bt B PR AR et DRSO cor 11 c
[00228] Ina&‘&ﬁrﬂhhboﬁﬁnqm’soptbdétdi Heedieis A nuﬁeﬂlﬁ):?a’s&}nbg&od@ﬁmhg fxéehst 1-5, 5-250,

5-1000, 2{(}%&@6 at lre]:ast g r?gleésﬁg ?e&gtﬁlﬁsar{?efastﬁaucglap le%ssgéj tghr%{)eeutl(r:] agaents In some

UWOTLB””“’ﬁfblynucleotldes into a<€ll or to an individual in
need thereof. In certain enbodi nents, the mcellic
assenbly's polycationic blocks (e.g., the shell bl ocks
of the menbrane destabilizing block copolyners
descrlbed hereln) blnd to the nannallan expre33|on

. ™R I A - o S " RN IA e




shell of the mcellic assenbly or the shell block of a
pol ynmer of the mcellic assenbly and the
w@ologhuakeot i de are substantially charge neut redT/E8I)9/043849
Dependi ng on the I ength of the pol ynucl eotide, the
. length of the cationic block.i
embodlmeataj ;%%\fuée hﬁsnnpng %% ﬂgf:(ﬂ”%prﬁglétarp(lﬂr:ﬁ]}%&t Iglﬁgﬁ%?sgﬁtlﬂbéles described herein,
wherein thp @ligeiicck@aibiigaherdin canprie, IS @REe s, least 1-5, 5-250, 5-1000, 250-1000, at least 2,
i,s achi eved by addition of

char ge-
ateas 5. GO B r Bl 3o ISR e 1 or il acon. 11
[00229] In S@ﬁ@erﬁtﬁﬂdﬁﬁhnﬂiﬁfﬁbﬁpeuﬁc nge@el diaghoaR S@¢AN, yic C aiapelesddTehnd by way of non-

- | d ol t . q. 200+
i BT 15 SRR LR 45 RVB I
amino acid@@ed peptide Id ypedific @RthddEndnts, e kHethbeutic gt B 3$oyAuddotitid)@n

. transfected gene Qr, cDNA in.the resulti C .can b
oizomelep R PG SR TR B0 MG W SR N . £ Fecr

substrate, SXPIROE'S iaf) ShRNC, 1a@ ani@Bnse Pg@a de@ide Ga as aitiraer dih io\h'eﬂg)eafic embodiments,

e eyt € i REN AP SRLER i FARERPERER p mammatian

cells. X1an§&€ﬂ$dn&H|ﬂ€y Aﬂld)gdife p@]ﬁltu%r 1 Id9&8ysBialeehmdeR e 26,087 - ][3@@223)6$)) In certain

embodlmeﬂté,rtg? ﬁlerélPeéltlEI g%eat IF 8 Ipfoéeélh é)egtwlgfdggwgs,nsa%ﬁe{ggtfevfe éjg({t% Irﬁnzyél?e antibody, or

antibody fﬂgﬁaﬁSIﬁSOr&ﬂ&nlﬁﬁdﬁmnd;eth tHayapgic @gdn Braapihoelnes, at 4 ymall molecule with a
lecul gévfes th trbans gtf new genetic information into

molecd ar@'@ 18 g“e@ﬁ R Y Q/a &%rs" conprise the new genetic

[00230] InR@atd érahodingenBeorder mosy & Gihe pM’thltIh of Iﬁemlﬁﬁ)ﬁel daﬁtahhzyng bldﬁ\cka:opolymers is

attached to astgnaﬁ% uF gggee)ﬁtﬁ esﬁgllggng%/cf W%I} 08? or[ﬁ{%\e gts tB%%IH‘irjaé%V qf Wmagﬂ%destablllzlng

block copdlapdrai enmintd toiartist hiietapemce@erg eine Wﬁ&ﬁi‘neﬁis biofgre gethe plurality of

membranegdgsrtéaglgzté | q;?%c% 8@ z}qge&?ré %ge cﬁ%cf tto &ggcforng Bwreap?uélg ta};erng (lej uic;:]etrtggl embodiments,
one or moitefog thieptlisdldy dfanendfrareouatdliziespak semilyhadis bitichano affirg érepeutic

agent, and?vﬁ‘lg{eﬁg)lsﬁ% é? mé% 0% %g(?l!l(%{%lﬂ&%frbﬁ?i 1? ﬁéacégdgh%?!éc’eon%@&ggeruﬁc agent.

[00231] IneXip¢ @sisidomnenof thg @mﬂ of & Sigtdl@sasiembOednliSr il dhockexfine ssmore of the

menbranc SRS SN s e R 0 m blehes R BBy s b, or

least one agtirel dcidbInaekaiae@bedinatk, Wetshelge e rtnhcﬂha@yen\lﬂ?ﬁ:irmlf@ sheslbddek of one or

that th d th |
moreof g 8l s B oG b Reb ARy PUSE bl s BRBR et Teprilfoice. a gen
expressmn&tid)du&b:lrea lewd{dpwe Agen(, a8 SiRDI, MNASagehEIdﬁdmumtlﬁﬁeﬁfneﬂRNA an
b t di but t limted
s e BRSSOl Rt ca 4 POLR e, an

enzyme, a Ihﬁﬂhl’oae, raﬂ rahtiﬁody iafn hﬁlb@ﬂy ﬁnigmeﬁiu b -cartidtadee s siadll molecule with a molecular

HADT P do [00238] In
weight of %rﬁaé%rl alnc‘a 8% AEREST 380 Eaéllol“%’ce egﬁsenbl y provided
[00232] Inheneémbodonmis, sie ﬁu@lhd a@@ﬁbh@mescnbd:cwemﬁ aaipridea p@ymcleotide, wherein
ol i gonucl eot i de) the mcellic .
he polynuGleb IR PGy st o B T NS PUR s B PFGi gmblies
described mém bargpreet p@lgmc(eeu@ that(ild deggmalad) eobmbles it edarrect an endogenous
vidual .in neeqj ecifi nbodi

gene sequ%e mﬁrhg{ﬂa]&f éla S ¢l r?d ngentésl E}ﬁo&sfé)lut:leégndg ggogﬁlsﬁ Vl a(rﬁlg%jﬁc assémbly described
herein is agemgpixpisesonatodurast 2, at | east 4, at least 5, at | east

ESEPRIIN BT R e L U A I
that is functti’(bﬁal]’yi loedd ba pasmbégg{omdwhdeﬁ: ;hemetblndrﬁ/empresm A4 DNA. In
certain ins 68Te¥ Elllljé: eg a)g)gésmgn %tcgs len%%pglge{ 4 PG derﬁ(&%albmgnal at the 3' end of the
cDNA. A pminyuaureglemsl adesleottie stdn@nt Ilhktes rebdigni?ed b RNAobhahicreatmslecule, in order
to initiate fégg Stlg%’sgﬁlc el et%lh%;cg%e)t on), a]%ﬁ m[-%l?j I?%??{:?Fﬁlge t%%{ %s%felgt’?onfalhrggulatory clements
UWOTLERTIAYAB] ynucl eoti de is an oI'1;’3g'onucI eoti de knockdown agent.

In specific enbodi nents, the polynucleotide is an RNAI

agent, dicer substrate, or siRNA. In certain

enbodi nents, the mcellic assenbly is a nanoparticle

(e.g., a m ceI I e) conprl SI 'ng a core, a sheII and one.

. I .



destabilizing diluent/carrier polyner) of the mcellic
assenbly. In various enbodi nents, attachnent is
w@edwawEe t hr ough one or nore coval ent bond, OPET/U82009/043849
nore non-coval ent interaction, or a conbination
r eof enbodi s coval ent

such as enﬁwg& h%]éf nplalb%%ﬁf}aﬁssrﬁlgm Eeggfébo&]k S%Penf??énar}/é)ﬁﬁl?egﬁ% medlate)expresswn of
linked genekei th@linbailidn Exgpredti @ e PloyTeEs 1(1cﬂu@ but &e @anital ackovidahpromoters,

other V1raltpg en%)'te%%/ %ﬁcg 6%%%%621%%%% é}i?m(hlisg OBNQ é)or%r%(lbtgrg §r0%1fe% (%gggohu% ((j:ellular
genes. Mablhﬁﬁzkn e&p@@il(}hmebtoﬁ o typidaBy Bdve he aﬁgm af pplichti@nrah Ef (@i to enable
the mcellic assembly. In nore specific

mDW%ﬂK@ﬁﬁB%?W%%?gma?ﬁb SiRNA is a hydrophilic block (e.g., a
[00234] Inshelid %nhhlﬁﬁk Jt i0dlesirdtge blbealke eap@bdytEhammaliadteR@Ession vectors into

. embodi nent s, .the ttached to the hydro
A SR A A S e S A LR
mammaliab lc@iBlkusipg t1g mc@li@@@ﬂle@rﬁﬁ@d hefe0239] I n sone
nt.s, one ar t her tic agent. (e.gd. ,
[00235] As (,Tb %g)ﬁggerggttpejlglcglﬁc a5s es P]?V!%F(? li é‘cﬁg &t dalngsplgg ﬁl’nbodlments, for
delivery ommhmnrdem@w e dr loan eﬂdh/ldhfal 1aﬁhyed’tﬁeﬁétﬁ"r Ingtiitdi@éhigydiments, the micellic
L, assec i on coval e

ey FelsicRl BT Gandie 500 Sby AR ERGRSAAmE ey iymers
described Bdreip)Hiydh tiis: rﬁi‘nﬁﬂdlﬂﬁ expaekien Mec(cﬁ‘, .HNA ardll ddinpekdsehd IONA®dthhlye micellic

lural it d
assembly. ?Ih%}:tga élfj Sé)@&%{ltl%nglag )[0 adn‘r(] a% %}Vggma@&aﬂ%}nsexglgﬁﬁloé\lvgators DNA. In
some embti)d‘llmémy aSrhid:dll&kHsﬁ:nﬂlSBfﬂfbﬁmnsmglEbd:lﬁluﬂ@otldeu:bmpl@k islchiriet edhtrhlived (e.g., the

I oSt |c |nte 0 |ncIu ectrostati .
shell of the W{cg 18 85718 y\% Iihﬁ skg l%gqck ﬂﬂf} é%\g{}er g hg g{,\?e i aéseaiaérbﬁgg ﬁ‘gﬁ&lynucleotlde
are substaially elfagge@idtiti-atizaty ahipediing ddghelahdinbithgpa@dypsikotide, the length of the
ho c.interaction, finit nte

polscaiong SRR B S RAFHGE © PR BPERT KRBTGS B mElegfl Insome
instances, d’l’arg’éﬁfe&trzﬂhﬁl‘o&@S&d:hie@edag/elﬂﬂltlamﬁﬂ datiorls hﬁi/@(ﬂo}/}m&foﬁis ﬂnfo thhﬁ)rmulatlon In

cel | i

some oG, 4 SGE a Fspd P BebF PG bR G f e men s ten
diluted as &@&d’sﬁry anah a(ppropﬂ)zlty b Tes aﬁdmltledﬂineetl}am calfsfih Blllltuye fopresiva of the
dsal d ' .
transfectecg%elnea or (iDé\IL]% E lfisuétbrg,/ceg%? cragt ﬁgera @ IB%S{%&IS(? ﬁ%]tn Iflélgé( ghef @ammahan
expression vatier @cixpiesisonetsuealtivigah tndiatoacheRagas lucteraacig@smpienicol acetyl
th i cel | dth t th t f
wansterasq b1 0 Fe ol Uit o R R B P PhaneSe e St onal | .

[00236] In isﬂn&ﬁﬁ@dﬁiﬁh&dinﬂfmb Gsse@blae lpbivﬁie& héréin d&dlsq‘lﬂoiy i€ theapy.die treatment

of d1seasesna‘n8§ {Sp grs egl;ap(y% &egallyﬁ{l 02;{)? g‘x)e?rélés e‘{ eevg g%ﬁ% rggﬁgﬁﬁ)?r{l?tﬁ)n into cells.
"Gene therapyreecend) @dhpﬁSE tile, ne& gpadtiy Malerialrto bt deivkied, V&ﬁ(&ﬁﬂb)blyonally ina

mammaliaﬁ gé@eésl’mgrq] é{éé:cl?olil ﬁ?eﬁlia?s OU%%;OF I\C%%S%ﬁgﬁﬁ Jg%l(i:de Zfifgé\ sequences for gene

replacemeiﬁi, i’mﬂlibh@n aggmnt exqiresainn,igaiicatopadtmh ion @nagmﬁentahaﬁ ot the introduction of genes

to have SO]B% P@ cfe 1regfef@(ﬁ %}o%sz%eel?qgcl%%lgtg ﬁ%ﬂ?v%?l% eglr)]oenrs]%ﬁ ]S?Eibﬁ]é)j‘l .0? gene expression

is accomplisBE@PihGhy $uitalsle Manerhodudife) bs wayt dfenoh-hiati éjgeninge dgeRrpression of gene

Cm”awsh&%@%@??@kgﬁggé@higgégﬁkagﬁg$%%zgsaaaegZ??LeF;echarged

[00237] In bétﬁé(h_ﬁlﬁtﬂ)m@fkdnﬂcﬁlhass;embliﬁs aelviigd 4 polpaca@tid hall Bloslhet nixefl with gene
therapy Ve%tgfesl %ﬁﬁ? g‘llatI thﬁ%’ lcraeg(%? X%go%gegnﬂ]{cgl?ﬁ a%%%ﬁ%);ﬁﬁg %geilhct aﬁsembly gene therapy

vector confplexeinlal sultmmbieyt (sden)eB)p/e & tfldn(}ldeﬂlﬁmdedlteratl@mgtsiﬂﬁect by routes including

but not hn%tgctl to 1gtlrave ous,tl]ﬁtéa %tbcgf Iétragﬁ%‘a:f aclrpasgag ténﬁgﬁfigﬁi’ Fallf,]bléé{léaﬁlgoug Pr

intra-oculaidr e t herapeuti c agents (e.g., oligonucl eotides)
attached to or present in the nicellic assenbly. In
certain enbodi nents, one or nore therapeutic agent

UwotLsTiAres ., one or nore ollg%ﬁucleotlde one or nore si RNA,
or a conbination thereof) forns an association (e.g.,
a conplex) with the polycationic shell blocks of the
mcellic assenbly (e.g., mcelle). In sone
enbodlnents t he a3300|at|on (e g., conplex) betmeen

e Y T e . .



rati o of the nunber of cationic charges present in the
shell of the mcellic assenbly to the nunber of
w@nioons@2ehar ges present in the therapeutic agetit/Us®09/043849
any desired value, e.g., about 1:1 to about 16:1
[00238] In gge%%c é:%j@é(lﬁ%lgnt% golgl%elg%%ﬁ?nqg?%toviﬁ : %ﬁ%é&gq%g%ﬁ}aﬁ%ﬁ%t gr?ebI%II}If:nucleotide
(e.g., oligcﬁlhcﬁ’é\b@idé)sln&bﬂlb gﬁh@hhhérﬁﬂ 'ﬂEeﬁIceblyc aasqmblhysqabwdmﬂ hereld @€ kseodl for

delivering i%gh%?egfl&%os ﬁeo %@oglﬁ:gegn%es Oté‘?,%@g’IlfﬁﬁéIfP élee %6)- Bégecglgireplbodiments,

the provid@iieyeils la@dtdligteasfeenbly: that@bingiossi el 1€6t 2, deledr 4,51 IRNAP, at least 10, at least 20,

at least 30,aag E:g% 4 ,tagg {I gO ga?%asé gﬁ(&)og%algoet% fa |I'I g%s I&%P?‘%I?nté’s elIH%f:kl}'c assembly

provided heirgcompfites el S0@plyaadiiiisi Higo pol poickBMMENAS (shveinhclbdtide 5-25

potymactdgi%, FRAPRGY €A R b TR i ey ol an

ohgonucleﬁﬁgﬁegehe/@(pﬁhﬁ(mg[ﬁﬁdul&ttdﬁe]he"ﬁlj?hef asbidinengs, iha palynucleotide is an oligonucleotide

I d hel | K ti Q. I .
knockdon R HEEEHL Ay P ar B ToR © i AL v SR o ik
In certain @aicklahdtsi e hmne&sseﬁﬂﬂynm ngoparlias @e., ubelk) @)fmpaxmgs sore, a shell and

jti h I t d
one or mo%gaay&lu%ﬁg)uge ﬁv'rh r(gIIlet ee CII%f%tI;IIl% ésurI:o 1nttH eeogb%ﬁ]ee IBnglb% Fﬁsemﬁy In specific

embodime(®, Ge polplucigoiuadd 1@(‘Itrpcdﬁed)i‘nt(ﬁ(b BNA)préEBmﬁ]ﬁ afdlﬂmtflﬁiny a portion of) the shell of

the mcell%a%gc l?il%gglém%t hﬁ)@ r%)eél%;sl (t)rIevoe S Roiysngglf;%@lfz gee% qilgpr&dﬁ:otlde or siRNA) is
attached td DOIRHILEk dfmhesopy nemrioogl ) Jﬁﬁﬂhlﬁaneaietthlﬁﬁﬂﬁ@blbdk@oﬁgﬁﬂér or a non-membrane

destablhzl%%ﬁ]fﬁ.lﬁ@ég%%g?ogyrg%ggft% Clgj[c?]ﬁlg Esaslgré%%g[?n VaI‘SOél(S: n e éﬁy Ftéebchment is

achieved tlanadhame bomomeodilenoond, e loy mere noh- cbh@:nﬂin&:ﬁchmﬁ oas&aitirayion thereof.

o some 6l KR s DUoRE SUbhll 5 SRGTRFERGFPY HORLIRD

destabilizis@blpekg@apegimérge.ana esrd biotk)t Ihepgpificymbodinents tibe aRIARDavhlenty attached

toa hydro;%l glélbfocg (e n OIC&%ﬁhﬁ%%Sj ?iy tHE I;lockﬁog%y QE%WF gﬁﬁ nebpoer‘trilon of the shell of
the rmcelhRIi\Ii!&lemHgﬂﬂtmoae’ @efitic ﬁ’ﬁld)dhyemsotm,b WIRAA ﬂ @ h@dropHilkc HROUA (e.ag e stell block) of

the block co npolé?l?rn inaoItléeeﬁ%d?gocIl o%nrtrsgqlpelsﬂ{ﬁ\§+ I1sta§tac rIF lﬁggoghlgg block of a block

copolymerhbiao kn cgpailyposns) blodkr(exgt, hepiacﬁﬂfhmd) rrent s, m ceI I | c

[00239] In g?rgee ? Ioquglaené % oOﬁ Jnﬁbe tﬁer%{heu 6? ggt%ﬂttég I&Wg%g éehottldw)rt ?Iggg) is attached to a

block copgpyaher rpim’wc(eé hgeip imanyednhaneibes t.abby nma@galhit @skciation. Non-covalent
equent

assomaﬂotbl%eg\g?% ?@ %)%lyﬁler dndsor 4 zrs%e)mbl%off é)ﬁ{;rmseﬁq{: egrgﬁ%ﬁllq(é :g ¢ a 8110&116 formed by
a plurality bf/p(ﬂyahérs)aﬁs ei’)b)hcyorﬁﬁoré Ifhérapﬁmld Iagdnng gcmhgm@albasle) iRtachi@ved in any

suitable m%%lgr %nc ng ?g&énéﬁ%og 8lbc I(I)I tt%tgc 1nteI‘a on nr%I gigllg leStIrIoestaIt:fcI\IﬁIteraction with
a polymer aa.xei@mhymo gtoupmaﬂ h yhefapedtia egenc mm’rgl aﬁ@@clgﬁmpm lhg,gl&tpﬁﬁblc interaction,

affinity in ne(%%f%&lk%a% %g I%ggrgatnl}/ I:TIISITO% naernI'Isd £ Pléeeoésﬁl%orrr% tﬁlgrﬁlpeutlc agent
and/or the phl@ﬁlers ©ﬁﬂ’l1p ug@tlechsdembliyieg thi\lellagembdlﬁaa‘mltlcmﬁl[o@hhoﬁm that afford one
Or more thera%eIIIlIFf a%ent eI%18I0¥,£<ﬁ¥m%¥e gléltraha%Q agnr %PlnlythOI‘ @negclngtIqet‘r such flSI arylboromc acid-
salicylhydroamnic lacid Mallire, lepl’:r c!rloﬂﬁtlpﬁphdh matifs, ¢@tid mtemcemﬁs (bdtl\xﬁﬁnltdsmvaand
negative cll ! eegs ?)%1 aoéljlgglle antf Ithera cule fl%eR{\IﬁI otﬁg%&ef cgfe nog chveal n ghe{mcal aff1n1ty
linkages. Aﬂdﬁeﬂnhlgf) inoomt: embditbrnmd v ﬂﬁllhlff:stmndetdQ)OIyﬁlumouéé isla@soaated with
(e.g., comI?Iéc’xség %%0%16991‘ mic IIlec assemebly $ b%ngellga\&ls&Ibg(? I\{efrlgIn eIn some e}mbodlments
iSO odi MRt one o

a polymer at txclhe dssthible Ggdh, Ialce:lle@ a\wuadotiatet ongl. compleaﬁi') twath @ nucleic acid minor

enbodi nents, the cl eavable bonds utilized in the

mcellic assenblies described herein include, by way
UWOTLSRTIAGE  non-1im ting exanple§5disulfide bonds (e.g.,

di sul fi de bonds that dissociate in the reducing

envi ronnent of the cytoplasn). In sone enbodi nents,

coval ent associ ation between a mcellic assenbly

(|nclud|ng the ~conponent s thereof) and a therapeutlc

g, s R I A o



| i nkers, carbohydrate-carbohydrate |inkers, and

hydr oxyl - hydroxyl |inkers. In sone enbodi nents,
w@opagaed on is al so performed with pH sensitiREI/Ds2vd%043849

and linkers, including, but not limted to, hydrazone

nd es ot he i tabl ation
groove bingiBE REEHT Prsandﬁt?ﬁ%ﬁ et RSB bl g PeRp b bRty ..
poanD(ﬁﬂkgﬂcMHJM@h&ﬂp&gﬁ@ﬁhﬂ@ﬁtIOn chem stries are avallable
Bi ocon

002401 1n 3B el TR g S R RN B T GG opg pesative

charge (e.&a@aipfises aﬁ@ﬁd&lffﬁﬂ&@d biidiiory&altis shebdiarereith ab(}&hbﬁiéshéﬂ ane micellic
f the.mcellic ass I rovj ded herein

assembly e, U 59 s O TR0 ghesR ah B e e R g bty I

specific erﬂgﬁﬁlﬁentsSthaczdlloﬂlg @lﬁlﬁltdr @helllnﬁl&gk ﬁge:&g@iﬂtﬁallyae@rahz@ mheaggaﬂive charges

present in Lf‘lﬁ 8P%<&régor% ijraggmg Bgen S: (ﬁg,?gl?gopgcrl]eﬁ\égefsg f‘t@ﬁ reélrstrg §r§ﬁer%ﬁnt int I'e] micellic

assembly. IrodeRI@ih @pbydih Bt bnagaidrs the@pEqnid h@'nt @ed oheoangsra phyon(édoide, one or

Yo I C sonance imaging (M) agents, .

more kNG SR EoD FREF A SRAr L (e o Mk LG LE Bplyeationic shel

blocks of tagaikBic assemblly (¢ asideitk) de @dirﬁeaﬁﬁboﬁgl&zlﬂtsSthe DlGdiatidh &gH 0hriplex) between
. agents includ adj oi sot opes of such el e

the micelif GBly (45" Mieple G| Ry BT Seend s olieppSq SNy ¢ AL op at any

desired ch{rBaaio gteladki cbpcblﬁi’nér(ﬁﬁk)mng e e llic uspefble X¢.g.1 Mizkld iid1@erapeutic agent

(e.g., oligoﬁgﬁéo’éiﬂggrgswg .gp ﬁ%?&’fb?rhlnf nl%lldslq]lg 8%1%%1%| h o%ents) the complex between

the micelld ahdIsIRN A thrids dt@ie cha@e Boin of C), 4:1 acd: Udh ﬁtger]yd(@ds 0F sotnl @mbodiments, the

ratio of the ra:@ereggj ecut(i)()rn&e:cﬁc ent le%ese be edge(fl oeg[gl% ]E] egfeé“%bly Iioﬁheoliulqjé)?r of anionic
charges presginafl ihdelitHeutichgert isagn d&sﬁrbd: vageak., iwual: mar dbeiit 1ganabout 2:1 to about

1 S50 oSREEA RITAS, B0l B PR oSS FRETBL S

neutralized)b}gﬁ;bmtaMmdﬂ&ﬂ{ of g brek cdpolynteeetint tk&rrmtﬁh(nassembly For example, in

by
some spe§ g8 PR « 2t i Pl e B ELudRfie G afSEgpmorsine
40 negativpriodpgs ht phiysiolsginpHenbedinent.s., ccmq;\veadee)nm&mmcelgahsmmlyate g., micelle)

comrsin AT ARELG LD P BRI PR PR o

7.4. At thlglﬁmjmmﬂmmrooms %neghﬂﬂve@hhgfs aﬁﬂabﬂlteﬁmuiﬁgan allphl@'?ucleotlde shell
W

block asso%até% ?.Sgg Icoggpg%ﬁ,ﬁ?wls 6111b(§g1i‘nt 13\41% Ifegtr%){rbafs 2 Ic Salr}]]élstwcF% a\élmdlng a

large numig:n ef ﬁdcd:s@ goditeictarges(helpg to, reduce BNIGX3Hdiif viao kadtiditg Sh detgy embodiments, a
T TN T

ammdhcplaﬂmEnagen@dw)ﬁpadhﬂhﬁhﬁd nnnoner) i's |ncorporated
[00241] In I(;(g&legegﬂp(}%},\]geonlg% gﬁrerlagefu g(ﬁ:gegf @tegh & 1%%1}1% e{)p d8 g{(;l)e&gdes i ec%erchlly conjugated

to the micdllic@kdnh)y (elgh nfaiie) o die bt Spreolyheedfl theemasiie adémbly (e.g., micelle)

by any su1€ Elfe égelin?l%;] g?%\ql%F ?lategjlkﬂ%%g?@’tﬁ‘!ﬁg? ggetélg rtlltm%gl% &%ﬁjugahed to an end of the

polymer, o8 @NEpeatidno slla@Eainsyf tlteh)elytﬂee @ géntdntbodigents, hisellc assemblies (e.g., micelles)

contalmngtpaﬁmglg?% z%rggg Ey fOél_]U&El 10n%?éh§q%§patg€ ! Ott #R4 allre!ﬁg}lf'l §0rmed micellic

assembly (@igC @lidelle) caspasitd 4 piarafityoV pagdeh r.€) todksopdh@yv)eth other embodiments,

micellic as??c{léclﬁ{eg gpgg,ﬁlégeé]?l?)\éﬁrﬁt%ﬁ{? 2 F{Héo eggag? %orrﬁsl?cpbygcf%%fu%%lon 0¥ the RNAI agent
with a pol§nkt Céd.&. Dznmbmlgﬁmm&stab)ﬁzmg'ﬂﬂocpd’ opdiymnag aﬁlmbiehl&lhapﬁmﬁﬂng the micellic

assembly é ﬁg{we 1% a? ]&,r%l %32 %n?rglgté ﬁldge)a% seil%aéseﬁ%bgye%ﬂllecre%lﬁglé SR ygates into a

micellic ass@nlgly (e.d..mit-die) edmgirllsmgfhetﬂmmmgﬂmllh wancas siebdalinieney; sweh aanicellic
assembly (g)%ﬁ%a{ﬁ? glhrgﬂer co A rloes u%naozlﬂusggtg%{)olg %?F bl%o % pe@)trn:le%ssltlbaa %re similar,
UWOTLSRTIAPfIt  are not I|n1ted t o “¥Hi no, hydroxy, thiol, or

carboxyl groups. Such groups can be present as a

term nal group or present on the am no acid side

chains. In sonme enbodi nents, the proteinaceous

therapeutlc agents are englneered to contaln

o - s o s - o L



assenbly, provided herein is prepared according to a
process conprising the following two steps: (1)

w@eivanaueng a nodifiable end group (for exanplBCT/BS2009043849
3' -hydroxyl or ) of an oligonucl eotide using any

identical, (%rg]ff} abl g‘lﬂa E)%:ch%ljhg{t]%{/tg i‘%}%%}aé%%ggba eglg P({lﬂg&gtl\xj(e%}’/mer and a

therapeutlct zfgeﬁkaif ahegellN-akyedibpsdeacibed arde is( MfittShaligntbn-cleavable, or cleavable. In certain
cl ohexyl car bodi i de , JHOBt (1- . -

embodian VRGN T ST DA & BT (b BHER RN} AL g he micei

assembly @&, Ra¢eyit)dir itdihel pal oineri oDk pf; miaeltdc Msdxhbliesdiabd micailedyl a non-cleavable

o 1o 36000 N P B 0 g

embodlmeﬂﬁhﬁﬂﬂ%lﬁlils boridb @til¥ed indhe Bicellie AdemBitks Hesalbed hgtetupclade, Bynway of

S su te ot her functional .
mon-imiie SRR G R P S0 B R R B o GG pyronment of e
cytoplasm]:(llf soﬁ)é&ﬂibbﬁmeh’ty doadHt agb@ation bet%ﬁn d ®iceipt hoo&rably yincluding the

componenis tl§|1;ﬁolf)t agltg?l WF&]&%@% ? K e%f%ﬁé rIXllsllggt %%;] %Eé[%g% :Beégd%ﬁg %hieved
through an.ylsﬁlm%%i}rrenlociéllcggh%aﬁﬁﬁ)mhﬁbd emdgml?iugrmm?qé rl1iﬁi|ited tro oaarﬂne—carboxyl linkers,
amine sl I G T T B PR BALBETY PP aipiginkers carbonyl-

sulfhydryl @inkerQ WhrBaa/-karbghy tiat¥i 1 Ghkdére )carbb:Sy -G adipid Hhletk, taba yRadryxel linkers,

N A 1 R O N K p—

hydroxyl lhﬁéleicﬁrbuﬁjrdﬁege aembcmlgzdhhw adihkddg apQiRitox@l-hyalrdxgBlirikin €In some embodiments,

nctional raccal rdi ng.t.o an itable .. .
con]ugauoBﬂ at'fsgd)ﬁ?f%rmegwth rp%le Vltbvfe ﬁ%ﬁggk{ﬁfe{/sahcﬁémg,}élh?oé hgnht&d to, hydrazone
and acetal hhlﬁdgéﬁ: Ainpoidkr shitﬂil’tﬁfl’oﬁjugﬂloa\n&'tﬁoabd @pticailiymriliiedlad yelf, f@mexample a large

I Pi it
wriey o & EIRRSE) &5 n LR ermiGar Rt o REARP e ampana Denc s,
Nhamnmﬁ$%8nhﬂwu@&nghqmn)ceIIe) conpr|S|ng an ol i gonucl eoti de
tid is f db , .
002421 tn Rl ¥ @ BN a6 R bnd SR adufly pyvided nerein i

a diagnostiofagérinén sineadnhtiodin@as s liyigrosticug bt es.lze(d:lagnbmcsmﬂ@ng agent, e.g., an agent

useful in ilﬁ%@gﬂ‘l%@ah@ r;ﬁ;cggaf P}gk %l},rlBFIS(Ee(; §utg1£rgoti n}]rtle% %OI Hogﬁon emission
tomogTaplsfQPET)@&&ﬂbbrelth@ye(ﬁlohmgnaplg/ @13 ﬁ)geutsj 0apnelfc rasopalcy iBdging (MRI) agents,

nuclear ma%ai:t& éﬂjﬁgl?%a%nts ?Igl?lltl?yﬂe qr%scgﬁeyts a\%g%gar% e%guél ﬁ%ﬂ{aat ageéntsg %uch diagnostic
agents incad :@lioB6toRBSY such clemains meiddine 1) mDIillﬁln@I‘m IBTe L her aﬂﬁmﬁl (I&a),

gadoliniungggc{é:‘}s%étglw*ir%ﬁ:@%%h L%}%%W@]ﬁlé nlac Zﬁl]lgg ol? ui%glge) manganese (Mn),

thallium (t1h ehmpﬁmﬁ ((zr) aghadings TNt OUS 1ny1uﬁmg Hicner thd’]lﬁi‘eeﬂghresbe'htly labeled
th t s.by .
compound?,ﬂ ﬁ‘lgg ﬁ?IB@F’feﬁ’gChglﬁf‘és Ec? nﬁ%%ﬂ fooﬁlzuiggtg E[E ?tger gggﬂ%lmglgt(s: e d1ag¥10$tlc agent

is a markeDgdng daUGkce@tpradnOhatSird DAy db tedtatl ewBSitexpdetshd @ 4oell yﬂmading, but not

limited to, %gﬁ%ﬁ@ﬁg%%%ggﬁgég‘%{?ﬁbﬂf‘!ﬁhg n(ﬂ@l%lég %g%@loy%%gg %Pel%i nucleic acid probes

(e.g., radid[ﬁD)lBl@@ b@ﬁbﬁd@éﬂnﬂﬂ&béb(ﬂ@&ﬁds)l_Pg%;?%g%b%lnﬁﬁls g;gvaﬂéht E@iuPa@on of diagnostics
Ol r -t erapeut_lc QC -

agents to (e pacib PO BT BB N <P AL BT Rar SEiCr disBigeion proceses.

In other erdt@@tienGOM}: W@ gdosse ztg@ntﬁ@ﬁﬁilﬂ-dok/ﬂ&&ly&bﬁohaﬂéﬁ &ith eahitlichsse@lbly provided

ity SREG RS RS GoLaPr eGP FRARSERAR netiot
copolymer€ n’@@ﬁignmmﬁem& RerSb1R in edmednitoamticnd, @ﬁhﬁalaaa&aﬁ@{oyneﬁte g,a'

labeled mq.p8wﬁ$ é@r}&)&%?dilé&%ﬁ%({lﬁ%eng gnt S onAlf ﬁgat e z}%gngagre(ﬁtg the shell block

or the coreQSD(Bl:Jkld)@ kb @Scaib ) th @me aghdbdimemala nﬁ&ill)/d@ﬁerr(bgf dPsociatd with a diagnostic
n-con ated bl ock copol ymer or nonobl ock pol yner,
agent ComBrﬂse%\a Wéeﬂgﬁﬂmlﬁ ¥ yner, or_the like, or a combination
uwonsriAtther eof ) . [ 00247] In soMe enbodi ment s, any mcellic
assenbly descri bed herein further conprises an
addi tional polynmer that is not attached to a
therapeutic agent. In some enbodi ments, the additiona
polyner |s a dlluent polyner or a targetlng nnlety

. . e -



agent) is different fromthe at |east one therapeutic
agent (e.g., a first therapeutic agent). In sone

wepdodient s, the core portion (e.g., core bl op&KEUSWNI/043849
all polynmers present in the mcellic assenbly are

002451 1 ey Pl (P B Erfa BB =L g o o procimarions
therapeutiCQRPE (S5 ®lypepiak) ©nhe miedli¢ Sadmitior gropaEd he@iSis @ehiged according to a

variety of gqoﬁliqegﬁt?qlsllopg%c&%st bﬁ%c&gé%%lﬁ%%géﬁg?ayﬁg rglg or L gf&ﬁ%éﬂft%nél groups of the
proteinacebira@hdtipeedid agentas 8. e&‘rﬁdly@@tlc{e@ wih pndbr@@ird ﬁShe fahavng@ebups present in the

. . _herein are us in treating,a subject at risk fo r
micetic w30 (S IR i P E e 8 i n i B e Bffoet
Polypeptlda)fuﬂ’cbtlghtl qu&n‘ﬁ?at he\ielally tivolbdineladiEtud hre naﬂﬁfnteﬂm@ﬁrﬁitnei}ﬁrdroxy thiol, or

DL chol est er ol hyper chol est er ol em
carboxyl gf WP SPfha?F RPe ﬁ%‘b‘%? L o Fﬁ‘&‘nﬁlrgé%‘tp)r/% RESCORDYT 488 A Side chains. In
some embti ¥ Itm:g)r@elm&@ishlhdﬁapaﬁ&eigh{tyaré: epickst ftgcoatatﬂ‘tﬁ)halﬁﬁtﬂl hifino acids
nucl e wher ein
comprising gty Soffifa afen ot PPRHER S s e P by e e e o
conjugatio@ viad clgf&n ehgatfi@guct whi ch pronotes such condition. In
dmant the t eraet' agent (e.g., an . :
[00244] In S?rtaélb?{% ; %gO&}ug H{_J el tﬁ?rfl%ﬁ%%%ggﬁtr(géY 815%)inlﬁcleotlde) with a
polymer (d:g),l’hl@:ﬂdcaﬁeyrﬁdﬂbbdhbﬂeﬁli thd thﬂ id Mm@ of PESIKOh ag @ssembled rmcellic

e for on of | ow densi
asemty, pERRRY Rl S Fapt St B PR SRS bl BRELR S48
(1) activatiag @ @widifiadls eﬁ(Dg’fpﬁp (§d)rn:garﬁp1€ 5 toh@lflﬁzﬂﬁ)lzdjllloe) agmniigaiuelcosedising any

suitable ac R hE T, S B AN B ‘B BupebdpfonsRy ciainide aac)
imidazole,N- B}Z&i‘r@@é@mﬂl&RQNHSI ad Mytlbheaymémbdlﬁlad@(@ﬁbeHGBm] pl asma

h I t b
hydroxybegﬁoélilagglteg IE) 6{1:&0% ee SEC%I%}?;@F@ESF%IE@QQO % 61[6 (qtﬂ? (ﬁg l\l*lgl_succmlrmdyl

carbonate @810 d a2} Syvalehdy l[ﬂkﬁ@|a|blldbk as;mnﬂmlr icetke elell df deroligonucleotide. In some

e BSOS £IE) RBRELYSAS) SPL IS B LB s

groups pridr3o @odjugdesn €l the bloGORABfymkn Fsmﬁaﬁrydnonﬁrgrmp (t-O8) is optionally

substitutecgi @1 %lg%%ﬁc?a%?ﬁg??l@gaﬁyﬁgro%; %ﬁgﬂl)g bogfl F&gzv(;j@ﬁg[&ho? gr?nne group (--NH,).

[00245] IngEdfdnbibErethbadliifentumieizbad]coadd copipﬁl;lhi efuattionnl gr@ipgdntroduced into one or
| i gnant orn mal i nt. c roliferation). The

more of o Pt Rt BBrngrr SR Bu Tty 4 e B 48bkg (. block

copolymerg, OﬁnafeilrSﬂhél golgmérties apet orpreage it a ihizelfic assatbly, prov1ded herein using an

activating 8%639 o Lrlega{,?g\get l% @n(@tl %elgﬁlx‘}(%a&‘?%}‘i\g%t)g atg}l;] %l ¢ eérrao % ubee geefy of such

activating ﬁ)geﬁd ued bivnicednallinkem® e ailtibwan ingdrotal fropr bt i@pl&trs BI¥igma, Pierce,

Invit (g dm nistering a therapeutically effective dose of

nvitrogengagd.of Eel lic assenbly to a subject (e.g., a hunan

[00246] InSoib¢ eﬁljsod)mdnm the Mice khed BNt 8., midake)tch@pdyheini otigageladtide or a

. }S. I t ti ich
plurality ok @1%??8‘#%8‘1%5% Es ?n&eldqaﬁ/ &(sg%r&ang?lfs éﬁlg %ss%gbqﬁcgpglgt?ne&l sg@gésgr)nblg of the
micellic agg@nigy 1sld\im'\teﬁ,33 Qﬂrﬂﬂﬁﬁﬁdﬂﬁnen&&ﬂ[a@&%ﬁ@)})t For gxeimpla) if some embodiments, a

nent s.
micellic as&% L €& c,.ilcl{ug?l g?elige‘ﬁ%emb#% bggl{l%t}ng félB?Ib&] ad)gﬁréner g‘e -g., block copolymer)
described pdneis phatcagic salvkit r(kﬁgeatheaolg withan pquodinmediaye. gs waes or PBS) is combined
with one og %ﬁ%queéapégthcha{ggﬁtg S8t ?%lgglogl% %B e(?rg W@U@da ¢ emE)Fy comprising the
polymers amdloeesoﬂ agre ofera@elgle ragenefpom@lndmgslﬁfdrmargsl@mbpt Bn@thef agtcdiments,

spontaneous sIeI% ﬁssgrlnf)lg tocc Cbm Cﬁ)ntéfl imé r?geégr Igorﬁ g‘lﬁ:gap V\%% @ﬁenqge g, 0?1g0nucleot1de or
siRNA) ofemprreﬁ&ﬁﬁdu potyrr&r ere andnibgank i IdSSSa]bﬁlzﬁfg bixick @opolyinie .| alttihmgymbrane

destablhzl%bl?gi( co%gn&?r or rRonr?Ll%glggoégr?erg% st re]:d Lerfng I%H Cshtoq H%d I%ollpléner therapeutic

UWOTLSRTIARE} ke, [ 00251] I n sone e??oodl ments, the oligonucleotide
agent silences one or nore of the foll ow ng genes: the
PDG- beta gene, and thus can be used to treat a
subj ect having or at risk for a disorder characterized
by unvvant ed PDGF beta expreSS| on, e.g., testicul ar and

o o o T ~ o~ o



for a disorder characterized by unwanted Src
expression, e.g., colon cancers; the CRK gene, and

wao boeg/1¢|e0 be used to treat a subject having orPEL/US108%043849
for a disorder characterized by unwanted CRK

agent Conlbeﬁ% "Zd%b“’?ﬁﬁ%‘%é%enp@@% éleeéapf"&lcna%%‘g‘i?g‘g‘?%ffﬁfo C@Pdlﬂg‘t?usﬂléable (o afford

self assemblfy ofithe pol§Her- tthéra&udd: s@hdehjughey 1ﬂt©ta&1|i1beﬂl@daskb§lnbllg§lwaaﬁtbedi herein. In some
car ci nong,;

embodimefgaciy SR SRRl oty S RTR g o S LGP S rurther

comprises baatadigg OF pallymei-Sicapealic agedi oajudees wiltemadtieonar ﬁ@lytbglr (e.g.,a
d RAS ex res . €.0. creatic, col and —
non-conjuf i g P ARHSRRY SR SRR R i B g inain

thereof). thus can be used to treat a subject having or at risk
or a disorder characteri b want.eq MEKK . i
002471 1n e Su Ry B Rt Tl DR G RF s anadgon
polymer tHaeid kemittached e ddkpegen@eni@mdoint uSb&RRedde théSl&@itl(bIﬁl pal@adr is a diluent
polymer OE%tglfggJéqeggI%u?lgtg\éargyr H?ﬁw\‘%eﬁ tlé 83%1@611&?3 di §10 0 mt%ellgj: assembly provided herein
further corpgized addditiomd] phiyahat Gaaeies jo dt hast Bﬁste@@rﬁi&herﬁfedud e@Hﬁi (e.g., a second
.can used t reat bj.ect hav or .at risk
terapeutGRERY o B Rt R B U R R ST Son Fnerapeuic
agent) is dEffegent fri i@ o€ RAC Sfe @Erape@UK BREE.eL héirsEthidapehitig agear). I&il’sdme
can be '

. th dt t t h t .
i e B0 S B, S BB L e
or identica® )Ilpéee&&i emh)pdlﬁlegs onk tingore aifedn} pdlaerACNAQpRL)c gendly @mrises

t h . t
similar or PS#ICQIC%F@SP&F%)@? ?ecgn, P8 Oé:??) aa@@teﬁfﬂ%—r@%&)%geﬁé(eag, sEellleliocks).
Therapy expression, e.g., lung cancer; the MyB gene and thus

o SRS b Bk PP L o
subject at ﬁskgon oraffliaed eamdiesrdas assduisi vaithaneloogaraits highipknih &vels or

MYC ge S n bhe use o.treat a_ . :
choleserok Sy a0y A5 e SF e P GG il o ygiments. e
treatment @ynplmms@ﬁtv&tﬂng:a iMéellie X$étﬁlﬂ§ t@npriség@. therdpdtitkd atgt:nt$e & yztthgmmcleoude
tonma; nd thus can

agent), wh?r%it&qﬁegté?rgtléeuﬁﬁ %%egt‘ ﬁllelhcg%ﬁj rgg bg rcﬁg\éag% ageng Ofa ggnedt?rg(gurcg\gﬁch promotes
such conditih@anasingr einibfadtnbyts tiewidipediicJddbht€x pr asdigomicledtidy. ar RNAI agent) silences

FOS. d
AT I
lipoproteirf @DLR) thvale aifundioaraad thas mzetichyscnbha rbprisdSuch therapeuttc agent are
3 1
wsed o eGSR R s S M@ b8 Py SEE G pe PRy o
e.g., disordefs @foctaied Kwﬂhahd/ar disd by Bfgh phanaktas d)rZoﬁdlesbgtolu mwaipdpeclein b, and/or

BCL- 2 S .9 ung or prostate cancers o
L1 chol 7 R s i E B’ G B et
PCSK9-silbgrings@tlnidedtide agena(e%uhRHAD tohaoell Rgprasina PCEKS Mn k@fie @nbodiments, the
L 1.disarder characterized by unwanted Cyclin D
el s allN&kBressi on, e.g., esophageal and col on cancers; the
[00249] InVEGFegi@danenandhe ifideHicaanbiesys.gdmicolldsy pzatzidaj M]jl @eiseful in treating a

. havi n .at risk f er characterize
suject a (MR Bt nle B RS RG] S Rbrmalnay con
proliferati@a.rihe s atniheomfides gle,nﬂmgannicetllltmmanajny doenpisiag a therapewdiatagent (e.g., an
. . ' h k
ohgonucleg%(gelrjagjfétﬁ)ggwlh%rgt\éltlg%h%mg & aréggrsftgﬁ egg(e @ &s g}/ glﬁava%e) 6 gene or a gene product
which prohbtefaﬂﬁwaﬂaﬂ car prollttbteu@y ahd z[dnﬁmklkﬂﬁ@a\tﬁ&&%iht@cﬁﬂﬂ efective dose of the micellic

assembly thgl\%l ect g CE atrllu}nag F(lﬁ)f]egf)nlg samg egnrell%)dﬁnq%'t% a?‘tgil}eéarpf:lﬁg&tg%lt is a polynucleotide
@gqanOM@Mmmkﬁ&ﬂ@wﬁmuﬂhﬁmﬁ%pn£®$n®ﬂmsﬂmgf(egU®@maﬂ¢eﬁQ&Mbca

cancers; the Cyclin E gene, and thus can be used to

treat a subject having or at risk for a disorder
uwonsTiAehar act eri zed by unwant &4 Cyclin E expression, e.g.,

l ung and breast cancers; the WNT-I gene, and thus can

be used to treat a subject having or at risk for a

di sorder characterized by unwanted WNT-I expression,

e.g., basal ceII carC|nona the beta catenln ‘gene, and

_____ - . S . -



characterized by unwanted NFKB expression, e.g.,
breast cancer; the STAT3 gene, and thus can be used to
w0 e@ati4@2subj ect having or at risk for a di sorB&r/US2009/043849

characteri zed by unwant ed STAT3 expressi on e. g ,
[00250] In Eérgaad ?%b%gﬁ%gfset%é §%}'§ﬁsel%1{tj {s\éllgg Inﬁ]ée%69 griowl?l? @&tolf %rrgT%wth ?actor receptor
gene, a phﬁhpﬁzmisd erkieRakac herdde @r&ﬁe%ﬂ%ﬁr&ﬁe@rﬂﬂeﬂimﬂsmgene an adaptor protein gene,

Si on cerV| or pancr eati c canc

agene enC%‘B Gt Bﬁ‘é’&%‘ﬂ]&y PR % Q‘ha B~ 8%0881“?8 trta‘?séﬁ?uog f% ubj @é?me
instances, hﬁ\im&egld)i'sseﬁﬂolyr doglprifeQ palyﬁiucmrldte«/hlemﬁreﬂcfet e kéreevhidhys expressed ina

e SRURTESE LG SIPLESS) B 4 BB ST S e

colon, storﬁa.tbjaﬁnathehﬁw ng or at risk for a di sorder characterized

ouzsi) o it D BB PLS LR pesn CHREFS &0 W o e féféﬁ“é%é"é‘enesr the

PDGF bet@gighe tandl hue &dn Ha@sddse dedt @ siibj@ahavéngSi bj 8 tforhaldortgr cHaradterized by

unwanied PRSE Pe8 e aSian M S LG SR RoE BB B ERLEVBG S B2 or b9,
and thus caeitaRE¢So Q2B ¢ct hivigs drar rlﬁl’fbﬂdhm%d& 8hdide€rized by unwanted Erb-B

express10nf %Ig ? A ﬁ&re@%cglgce? QE nérﬁ %%eeegﬁzﬁus tli,?gcgt% é%gt agsgl%e% élavne%or at risk
for a disordldr eHArao&rﬁetbﬂ)}aﬁﬁvahla& BiRgxmessih, d.4. Sdblcfn@:ﬁnoarsdlihs OR®&gene, and thus can be

cha ri.zed b wa P73 Ssi on , .
wsed o e g A A o W s S {oua i B Fgapgsson. .. colon
and lung cartgrs{ thel SRBARezeandIRd chiobd usedio tiasitipeathatiay omugridd fond d1s0rder

charactengeéﬁsfln Cgél%' eg;ﬁreeESéocnhea z[; ai(;:qtugrrg{)uzsecdlll] g%?lg(%\% réLt W %’| a}ld hus can be

used to tregiery@bjed lhdwﬁg‘ldn”&t ﬁﬁl’fobzedlktﬁw chzﬁ)adtd‘rﬁai byaurswabiee RAS hﬁpﬂes@@n
e.g., pancrﬁaénf(clg}ofrg: aic’ld gnzg E;eglggr? I&lﬁg Elgrgrrac cu eirn%%ttk?er | ﬁKgrgteXe wabbe used to treat

a subject hg@ngor arick fohalSis@ddt ch@auseed bourtwaaatl MK b}}p@@ﬁloﬁl &\el, Rghamous cell

carcmomaF;B«ﬁ%aanrg;?S Feéll;geg]ing e}he jé\ﬁg geneba'négjs LA e I‘ I 7 tottrﬁ%t aﬁﬂ\lgecé E%Véng or at risk for a

disorder cl&ﬁdtehhfmlsbyﬁmtﬂ'alhed D\Qedxptfﬁsﬁ)lf eat, pmcﬁdabgt &d:treahté‘mndeg; e RAF gene, and
ler character,i z

RAS .
thus can beelsl(srgg %0 tgea%%su%gct&awn% ?reaé g}tsk oL & 8lg?r ertcﬁ%rad%g{fg%h P]anans:g ﬁ{éF expression,
e.g., lung @Ackr bildske@dd) tHe@irkise ghnt (antl Ki@& tancbeIsdaj te atat havhjay hzminga:tr at risk for a

disorder clTaraéte y %;bélﬁlgﬁfanteéd Ig\%liﬂ gg}%%sﬁléégera# Z@gﬁfgﬁ%eﬁ gf%lﬁg(pg ngeer(l)e and thus can
be used to ﬂaitalsmlﬁjémhavﬁﬂ‘gear M Bklforgadi@rdea tithrdcherige ddgrunenteSBCN A @xpression,

t t bj t ' di
B MU N IR, T NI T .

characterif2t ®@ 8w QeI B BpréMBa)e,. g. MbIdbh cgeneyr chpdic b gamis lekemia; the c-MYC

s o RSP E El SHRS RN TE gyt

expressionge.g., Bur@it@tly@aphofaroe hél(ﬂdimastdnheth%lSNgeﬂbeandam Ch]li]blSuse@fa) that a subject

vving o 58148510 BB 2h 85 PN R Phebalipr By or v

cancers; the F@S, geh) mﬁj‘thaﬁﬁﬁ] b€ aded kaneaBs sub_fecﬂ:H’aang sop hialgfes o dsdrdembhvacterized by

on, and rec 00253 rrbodl nt s the
unwanted F36 B S0E sta Skt By e e e AT 2 B BN G Soed to treat
subject hagitp@ragssiofor gainessr camekidrnudbycavabed BEeD eﬁ@re@slcsmt:.g.omng Or prostate

cancers or g\{?g—goidglgﬁ &%ﬁ)ﬁ}?}%ﬂ% eafwlhg E%%en%ﬁqu%g%&k% éov%ealga subject having or at
risk for a diﬁﬂdeeﬂbnxdieﬁmdtbs ublentédCichie Haxmassumup @r &sﬂmgeag emBcoldd cancers; the
VEGF genguaélg :ﬁ‘glg §%{deoug1 tg ?re‘ilt élqbn %tg h:ilwnﬁt)orr agrls% 6 O?deé Léllhaéacte{lﬁed by unwanted
VEGF expp&8oi, arg, Ie;bph@ememd E)Blbrpﬁﬁcerst e HIRIR geuemhd hupEnds seid to treat a subject
having or g rlﬁgf%ggg?r er ec#gra&?rﬁzred %ﬁ.&ﬁ(’a{n cd IS Sﬁggfe%sgoglge Eg erﬁ%St P:alfllget%;r the Cyclin A
UWOTL\3327““’[ 00254] I n sone enbodi nghts the ol i gonucl eot i de agent

silences one of the follow ng fusion genes: nLL fusion

genes, e.g., mMLL-AF9, and thus can be used to treat a

subj ect having or at risk for a disorder characterized

by unmanted nmLL fusion gene expreSS|on e.g., acute

e ' e T ——




expression, e.g., childhood acute | eukem a; the

EWS/ FLI1 fusion gene, and thus can be used to treat a
waabpaat42havi ng or at risk for a di sorder charBCT/E81028013849

by unwanted EWS/ FLI1 fusion gene expression, e.dg.,

gene, and g\é\g {]?g é)gg%eg?? Ere‘Gaéil th)_] ! S/Vglgsll ﬁt&@? Iif]ogra]l (S]]%g“g]ff qhglggterﬁ%ﬂ %é%g\ganted Cyclin
A expressidh, 20, d@fe gl adreicil etincz@thdyy dlinWagthe dnd thé FdSE uidde) @t a subject having

or ik B0 FRPRTR R P Goflyom SRR e BRR e OBl 8 rvongges: e

WNT-1 geael e thius fembe DEEdAs trédt a kutgdet haaingar ai rs@ fetardisohir a@ntaeterizety unwanted

t PAX3/ EKHR f . g., .
W el e AP SHIR DA NPT oo BTGB i i sl
having or ft@aidk b a dBedeit ddaitati@dded ay ﬁlbkbin&ﬁtbetla&‘dﬂeﬁlg efp’res@ibn rel. s kadérearéinoma or
order char AMLI /[ ETO fusion
hepatocellggrr]céflrc&?ape@g 1 i{ﬁéle%enﬁ and gﬁla élaefgetﬂ]trgat a[s%%gﬂvulgﬁ)r §tor for a

disorder clagdoe€ibsl ij&ihefhﬂited faloBg gl diﬁﬂeksllcﬁl ag skeaphibot islapeadinde; the PKC gene, and

o con oAU RPESLS S BSRYRe L0 obf P88, FHRASE il e cxssion
¢.g., breastliap@f;diey NIFKiB keritayhdhiar efid e Byd @m@hagenjes ihavihgwi abiitk fona disorder

B T BT N (R

treat a subjébﬂ g oiRg ot £ 6tk fhe a agatiér,chnbaerekMbpaivchn@l ISTamd ekeakiofe.g., prostate
cancer; the gvg%}%lé%le haglgglg.lﬁ go S 1%’%1 tﬁgrg.{ltg{sgégcg H%\Lua%og%g‘ﬁksfb%%diﬁokr)%r characterized
by unwantMEﬁEFth exprEseon R'Zg O:Ervitag(&@ﬁnceeﬂiﬁe dinags;Shgiiab/iNeg g@feodrﬂithns can be

recep t hways and adm n er
wsed o el SR B REH Y A Pt Pr aleilsa” > S LEPITE Soression
e.g., breasaas@rhhdtopddvpiciasé h@né head dlus gorbd abedad ireke a aggrt hatvﬁlga)r at risk for a

: bj e t.. [00256]. |
aisorder I gtivc S e gD TR DPRstion ganp o rBSTm spaeess e
topoisometal€ll filphd gank Nugd ger est betubt&l ta |trpzha smigdftit Bzg/liﬂgn)r gedisk foreandisorder
1 can ed to ng or at risk
character ] 7w POt L o B Sy T ey S
[00252] Iniotheegnbodimeatsghe, olfgbﬂjcl’moﬁdﬁ'ﬁgérﬁ sﬂ)&’ncésum;[tﬁ)nofn oapbt thefdllaW1ng genes: the
igin: th t
p73 een. £ fstap Bl | RGP 0P ke P i B omanca
p73 expressh)ﬁ,r @t(@l’drez:eﬂ ada:yoaammeme P2 t(WAH1EUR Pteothics andthgk gan be used to treat a

subject hayifidr 4 g5 g5 ¢} é%geartcgar?cﬁ%r%t?%yl ‘é{)*%}’t&éf’ﬁﬁ%wdﬁgp%e?re? Oé‘ke g liver

cancer; thd [@7(lAPth ge6¢, dad thehah dc iedite et hyubjsawaning dr itudk Fdra disorder

B A% T TN AT I N

treat a subjebt hgoing ol @ ekl fhe a dgedérshirhastizde by revaaic PPBI1 BtegpleGica, e.g., breast

cancer; therﬁkg igegll% O%Cngfﬁ{ug ?;[mal?n fqﬂ zrailt\%lcs{ﬂﬂecé{l%\glt%%?r &}Qnrrlstkgr?raad%/ﬂ%orétgei ghoarracterized by

unwanted RAS @gpradsiod, and. tHieaat Oahd’eﬂlthd dqaf@tih il @¢he, abldehuseihiadised to treat a subject

W TR FEAER S AT
cell carcmalgﬁ nite M3 hgme) aﬁ(l] ous cdntbe amﬂ/to frega Bul:ﬁetck Bavire, or et ripk forlaydisorder

characten%”er:% g?‘ \gll?\g@’te\gl%% 1r %e i e?i g r nd & %reasé ﬁ?r?i&m‘g? &gl? W Al L50F- and thus can

be used to ad#tianulgtce haviigy @ at ﬂffﬂ{rfaﬁ&hidrdkablhayace:hfze&ﬂiyl LM@Iaﬁ&SMTM egadseion,

.0l | I | bj e
e.g., ovan%]uclg gl??ijnc %g\egg%gaf% A]BIS &ggbes 1%541 [Odﬁﬁ%jug‘]ﬁ%t hélgﬂ%or at risk for a disorder

characterizettbp dhwandd V68 dxgresdicret.b i bunassderok ireigoaa b theskaphagun, stomach, colon,
and rectu ol i gonucl eotide agent are useful in treatment of

"Subjects infected with the Human Papillonma Virus (HPV)
[00253] Inedm@¢misddikentsahe @igomfcidotidt agantwildrndesandatidas thanmoresdp@ted genes, and
thus can beg%(rsggl gﬁvdn%%%lgd, tofpﬁorél\llortﬁc%lgptlof’i iC gcg glsye %“b nglg%t% r\Ylgl ecge therapeutlcs In some
UwonLsRTIARGt | gonucl eot i de agent sYl'enci ng expression of a HPV

gene is reduced. In sone enbodi nents, the HPV gene is

selected fromthe group of E2, E6, or E7. [00260] In

anot her enbodi nent the expression of a human gene that

|s reqw red for HPV repl [ cat| on 'S reduced [00261] In

Y T LT e Y T o o



medi ated by H'V, e.g., Acquired |Inmune Deficiency
Syndrone (AIDS). In sone enbodi nents, the expression
w@booan4HRd/ gene i s reduced. I n other enbodi mene&T/US1089/043849
H Vv gene is CCR5, (ag, or Rev. In sone enbodi nents the
on of a hunman

ST e r
embod1mepté %re in %or SUPPFeS L S 15 ecgzg ﬁ‘gmle% SHRE ul ? gw f(ﬁ{%vu&etwgor suppressor
genes: the IpS3 l@%r Qippr-E&‘sgf &dne, t[ld);%@ﬂinl}l NeSRBNepI30dE PRB tushor Elh@ressor gene, the

| lic ass rises an oli otide a
vt it EBs e @58 TR RRE SREeSPr et Ba By Phi” Repdrn e
[00254] In Boﬂi{d: érﬂlﬁ)d(ﬂﬂﬁ\é)th@dﬁhgaﬁuc[doﬁcﬂfe dgeiit sincé&f dnk bethe tblwiving fésion genes: mLL

fusion gengs, %’g[’)gﬁf@a tar?cf tg?sc aﬁ B%'Es\e/d q?tre%h%su@% r&ggﬁé art at r1?1ﬁ@r a disorder
characteriZ2¥ Py @58dntsd nGJIL ﬁs1bB§éI@ eRi@cdsidn S g e ed leukdmiod; hﬁ:rBCR/ABL fusion gene,

and thus Cﬂ}n%dlﬁ%ﬂg freftt Rau hlf] %ﬁt Iggzﬁer d hrlsgx thahcg qui%{/c ode E:rlge? (e;t{y é]inwantf:chléCR/AB L

fusion genpP em@:ﬁleglecgu&cit@ et djonfcagikomiasahe TG AMIEJuGISgenE, )and thus can be used

totreata S‘é'ﬂ%ﬁﬁ E?Yé%g gl ré%?l%‘ﬁ ‘5%&%65? n%’f%’“a?ﬂtts{ )%‘fetg‘f )F_EL/ ﬁ%ofﬁ%on gene

expressione@RochildBRidSiciith Bulsnpi;elsSiH WR/Fpi 1 ﬁs1h1u@ﬁ dyerias tdnetie us&l to treat a subject

HBV replication i e 00263
navingor L elstedhie SE R b PRk LB P bRp b e Fvine
Sarcoma; @t THSHMUSH @stdngencagentusiae behsed @rtrear Sa@bjetihapag beatisk for a disorder
characteriz:?%i| Eg ﬁ%\g%temlg’gjtlgg fg{'}on;ée{s)%:( ?){Pgers%lglg, &a:g{, wxg{dglr%lo%,:\fﬁctgglaﬁhe PAX3/FKHR
fusion gent,Gindl Qi tegh Beiukddiae scat b Rebjdde pddrgtar at vAk VbrralsofddAMaracterized by unwanted

PAX3/FK$E&S}IOH‘;§L€$ %H%QSSE%}ST’B %ﬁ@%&ldﬁlﬁé&%&ﬁ,@gﬁjﬂ@%w fétljgxg?énlﬁ: aina thus can be
used to tretithesubjes phviag @rayriyiocy dis@der Vharatseriz&EY) ynwiahed ABITAASTO fusion gene
emﬂﬁﬁoé%¥“§ﬂ@ﬁg virus (CW); the herpes Epstein Barr Virus

681* s Sar coma- associ at ed Her pes Virus
[00255] In Géifdépectd Heeein) Ge Midelll afstiWics provkdevtharafeufeaggnts fov iredtidig a subject, e.g., a

raman.a GRS GrRABRCL SRS Bt BBkt PRES B0 P oS RER Ehgor

e.g., cancet hﬁemnﬁﬁgﬁne@ﬂiod)i:hettﬂaﬁnﬁﬁt colptides pﬁnﬂﬁfghainbdlh@assembly comprising an

ool B el H T BB T e R oan Tt HRiuse b
cleavage, 4 geav i IW‘MiCh usiliatehenghigmhaain (/.1 VBGER1( W@E—)RQ or h gene encodlng signaling

proteins fO( %jég re%eﬁt r%%a\?]ifa\%agzlf)lt [%nsdza\élgngrg% eré}'n'g:,\a/&l\%@ z(‘pvf,{?)ally cC é\aaedﬁ)%%e Pﬁ%ald micellic

assembly c(oﬁlpgsmg ihi bEgamaclsitidg agent @IPLjadary, dhuanh sibifcect i on) ;

[00256] Tn' g%ef ?xﬁbo')gon‘{e'nr st olfzongIa8 OXV' rﬁﬁg&?ﬁpo%g\éﬁag ol %%ﬁlsg(#l%g: the alpha v-
integrin gelelrmBd thyead behadd th geat &@]ﬂlh] et’ceh‘hvfr@ror ahek fel disoadet ﬂﬁra@ferized by unwanted
alpha V infe e BT Gt S GO 8y R QRGBT e s can be wsed

to treat a salgjenhaviigedr utl ridkdor 4 di@ader Ell@rap&hlze&il’ﬁy&nwmﬁtatl*“leﬂ rdeyptéhe.g., cancer and

rheumatmé_\;g%lﬁ%é % tél | gl)féﬁy%é%f tgﬁs c&\%glus'glg\??t treéfl bsub%:g{ﬂa?{gg (a)'{,'% flﬁlgéor a disorder

characteriz&t ﬁy el ahteslout@sin a:% \wehder @l rétinfaﬁ&eb{?ﬁsaﬂirﬂﬁmld’mg or
[00257] In s%ﬁ%%sg%cg%%!? %’iﬁg 18 ass&g?]]leé ﬁ?rgprgsfri% 0&18%0%%% &g%srﬁrgwdeidﬁqgrem relate to a

method of @xtng asulgert offeceedMSM agameon & rlﬁleﬁ)l:l oredflicled wth A @tsorder or disease

c _-63- enbodi et
associated AR AR BRI BRI RS® Vi e LR Ty soasine n
ohgonuclebtl'ildesxgﬁ’& \ﬂ[éﬁ@lmaﬁmﬁlthndchetl@q‘gEI&SShmlc(gbuﬁo lamag gilvace, e.g., by
cleavage, 6]; W) c ede ey ¢ agegv r%iun 9 L3 rr?t 0 th; and
& TY} %%‘f f?w r%gélﬁ%‘b“ r%ﬂi Fhe"n'gbrer ¢ %Ys§éTrPBY

administerin@niphdrgesticaly affdcgondost eGhiddégayelndtidd agfnuto of sobjedts eﬁ@la ughan subject.

patients infected by the West Nile Virusor at risk for

or afflicted with a dis&{der nmedi ated by West Nile
UWOTLSTIANR rus. I n some enbodi e the expression of a West

Nile Virus gene is reduced. In other preferred

enbodi ments, the West Nile Virus gene is selected from

the group conprising E, NS3, or NS5. In sone

enbodlnents t he expreSS|on of a hunan gene that |s

C“AZ _ a -, .




this virus, e.g., leukem a or nyelopathy. In sone
enbodi nents, the expression of a HTLV gene is reduced.

w0 poososE2enbodi ments, the HTLV gene is the TakCT/US2009/043849
transcriptional activator. In sonme enbodi nents, the

expressi.on of _a human ge that .i.s required for HILV .
002581 InSSRY SREHRRAR 68 TR B LT P Birisaaprivife e h et Y vsetutin
treatment ¢fsgigkdtd ifeass @irthkhe oM PhsRSnmavired (HPVN ucdt eislt fod er Adiert with a

treat| a subject infected with a
disorder mﬁ‘i‘f‘tﬁ‘ib’éﬁg{] %Cew’e‘i 4¢t%ri al, anpebic, parasitic, or
[00259] Inkomigahbdaahdnegen mickhe a%trblydsoﬁ]f)rlieﬁ eabligehiicladpigetiadencing expression

ot a11pv B silieteFy Pk St SRR SRR B R rocminag oy or

[00260] In RAASTRIr @@HOOEMEM 1t progsionan a Buh&NgRe that ig requibdd 6l 188V agiicadibn is

a pat hogen gene or a gene involved in the pathogen's

growt h; and adm nistering a therapeutically effective

[00261] Ind@8Eerbodiaint, Ot ing@Nitekeabiydempgen tin dlzoauddobdjiietient vefdl in treating

patients 1n§ct§§ Eathle %@\8‘1219 E@mpwg?%%g%g%%gggﬁgg grgﬂr? 8% @fc’ oe | Fteg\&’ftf‘ rc'ﬂsorder

mediated SMMVhes, Achmiéd)IrﬂmﬁheS)Hﬂitcfeﬁ@)i S,ndﬂofna NSIYY) dhis@fe ergsv@imgints, the

. tapolism. e.g., .th b
expresionSRORY PR FabA] OIS eoT A Norts: URDEHE RS Cpgr Rev nsome
embodimefis ¢t dxbt@ss&ﬁlsﬁ rhlarC@APthasie feqaifeddbi Igvneplicandnd id eedagani some
bodi usL] for ]%Lt egl.ing patients infected by a
embodimepys (¢ geRe {Frly ses malaria. In some enmbodi nents,
[00262] Intshie @XtpIdEsSitsOthe @ficellicRk@sbydiothpii ge areoli goniicdab egbentludeful for treating

pcns o PRSP T o B BT SR RS AR v

e.g., cirrhdsid ABdhepeaelul 4 adrcinSma. @g vikel c@bofiatenttha s xpeksioiof @ABVeaid i®reduced. In

other enbgBnb I Gk PRROehe 1S TE: STROSLIR S T i SqiBh fihd by core

protein, tht preatdgivgs pad-t)@tgisn, onthe clegiduday) ﬂWlOﬁlkIﬂOﬁhetfdnﬂﬂdlltﬂeﬁte h&dseted

obact er | coba priumle
HBYV- RN%%&EH&?? 888%‘8&%5 88‘5%8@&%#}1 B&I\%B‘S SE‘U% | u‘b‘rl?% ﬁ’?péieegsm of a human gene
that is reqﬁeﬂﬁﬁm&@h@tlﬁyﬁg@]ﬁ&ﬁl Chl arrydl a pneurmnl ae
[00263] In !\g%g n%‘p @g nmg(% 1C &Fsep‘%]éfscgmB%%%%gtg% ?igrgmgclll% 1ge ?,ggnt useful for treating
patients 1n&mbd) dfhtl’m:m tasrjsktfbreor aﬁ}ixrt&ls\sutlomdmfrd@ nkdiatee by a le@&ﬂk&ct&hﬂbtﬁ tthe

following ¥1ﬁu€% gﬁ}g J%P%]? éheléus (g@h@ a thscéggﬂ]] ! (?ﬁf\é Oeﬁglo‘f %te Ig?o%p Of Hepatitis Viral

strains congpiling iharitisD, ffeGdd)ISH},aSeeEesplfze@ry Sgindyiialtiims RE), the Gerpes

Cytomega OHH%W?E/]G\E‘)S@F ger{)?s Elt 1n \r;llrun’?%%@ Eﬁé Ss¥s§ %on%hs ise?lrﬂerpes Virus

(KSHV); the H}lgtrus (KCVI)’J myxmﬁﬂl@ (H @,’d&l;us CNSpg aiflutdze), Hikeirud (@.2C @frﬁﬂaﬁlsmg the

common cﬁlgig ongé%naglfus (g g K go%;é\%@%logltt ed(g)nﬁlléqn gB%lﬁ;ﬁl&ea%ig]goglgsségg%ghtis flavivirus; the
Tick- borné:ld:rsqﬂldle&s ﬂael.vgus ttdiMilbely &) leyodresphtits fRndirtid) éheldekgie flhvivirus; the

simian ViGN B R e8vesi s MO G4 P 5 ERARS : T variet

zoster virud (625 en afen@liio (edie Miruseaghing aahépiiiory t@osihfetiddn);\ie poliovirus; or a
poxvirus (E%%é/g‘;saga¥sﬁr9%s§}?®p(ggﬁg & Dg %nél?(;él I?]en% %e etgil‘r[ﬁoegslé?sq ?f & hurlngrll’] gene that is required
for the repasa&embﬂth@s viewepisirs@ean ol i gonucl eoti de agent usef ul

d/ or relatedto gfthod .of treatl

[00264] In éorae €m nbOdH]E]eﬁlash he g}lce cagsembly C8P1p1imQ T&%Bged%ggnlj usefal’ for treating
patients infc6#éd af thk iHetpes Si\Mpllebt \drud (8 §as@ aotiskdbis@® raﬁﬁdfted:\hﬂf aditk@ddr aediated by

HSV, e.g, g%/nétglg‘%egag\é\?n%&ieogd SP‘&?% as \gelf gﬁi? Hl{eélteﬂlr?ﬁ %reélgpt élg!%%%n Jg&a ase, ¢. ¥ mainly in
immunocodipgaisterpatichise Innsetnh o thbedimgxits, fesxpraioncl AGISY geheirdduced. In other

assenbly conprising an oligonucl eoti de agent, wherein

sai d oligonucl eotide agent i s honol ogous to and/or can
UWOTLSTIAPSE | ence, e.g., by cleavage, a gene which nedi ates an

unwant ed i mune response; and adm ni stering said

ol i gonucl eoti de agent to a subject, e.g., a human

subject. In some enbodinents, the disease or disorder

|s an |schen1a or reperfu5|on |nJury, e.g., |schen1a

Y L T Y, 1 ey o
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vascul ar tissue; or thronbolysis. In other

enbodi nents, the disease or disorder is restenosis,
We@2@9/14est enosi s associ ated with surgi cal i ntPCTESL0DM3849

e.g., angioplasty, e.g., percutaneous translum na

coronar y i opl asty. ot her enmbodi nents, .the .
embocimei URRREYTIREY 8B BB N AP Rt Sy B b il some embodiments
the expres€orgof,a Hohmah Qer@itlﬁa@ BS“ﬁquﬁF:d fdr tisVatpli¢&icnad dethicsd. | n sone

[00265] In ggrg%%r}ll:g@g%esﬁﬁ, ﬁ mé(ﬁ: %E?‘?%%PB{)CH%IBI?IS%E gljle %Hg}?nucllleg){llge? mTat usefn 1 for treating
patients inf0le 08y the fWeSt Nildeirghos g asiefdd br dilked deth aldisorist lhﬁfﬁated by West Nile Virus.

In some erﬁ]gpﬂgnq%r Ialf: ggoé?sggn 0%&} {Np?t ?\{ﬂls C\Jlr%ré gegnlesﬂ rreg g,g éér pg?',fgﬁéd embodiments,

the West NIROS mﬁtgbrﬁ: is defecee fibal the OIOGNPEFRLS £ 1$3, of N M sIn@adhibdéiments the

et o ST EEARRb B S BB oD el

[00266] In@bihgantuclimeets, de nﬂ(@ﬁf&tasﬁttﬂb@%ﬁ@rn&s Sﬁbl@@hmdlhoﬁﬂe &ontlus¢falndr treating

patients infel_gigé nggff |Fﬁ’,mg“?>:rs(§|-u ﬁét@pyc dB]IsZJfrZﬁ?ﬁ) ond di % F_ggglor sordfni,]assomated with

this virus, €[, te@kdinie nitxﬁyﬁlcrmtmysmtshﬁe ahbogoniune| dotimesiagent H$LV @aeaSreduced. In

enent stem .. C3 (5
some emh G BRI\ B PR AP e ST g e
wmﬁmmmﬁﬂhmdmﬂfghsﬂhh@ﬁ@hk@ﬂhﬂHTE@&qﬂenﬁgﬁﬂ%mﬁhiences a
Ki ne .or ceptor . thereo
[00267] In S(ﬁmef ?Speclti tl}é jmcei ic sen1bLy (‘?ﬁlprlfeL aa ohg%ﬂh%??tld? Egegt qu:qu @r treating a
subject 1nﬂ3d1;ec8w1thT&l\iFdeogerI N@Rb bactdrgE,amSéB_YaAbhrasuﬁm or ﬁmpathdgemfﬂhe nethod of

nbodi nents the. | eoti de a
treatment (@mé)fnseS@rov ingeg 1gige 1ﬁ,gﬁem Egmprgl,sgl_g[ga 8P%qn8fle%§g F%enggffg n said
ohgonuclebtREBPhqmd‘]&l)gBusl fo,andVbiReah dilenRANEE Sy cIMGRgd of aaRogsn gvhiPsrd, gene involved

in the pathggfvgg %ﬁwtlﬁr\{lﬁ}i %n%&?@er%ﬁgﬁv (?ﬁlfxfl%]]-v%; ’d%sg rgg%?é)cf' (ﬁ%’gnucleotide agent to a
subject, e.€ ONipiiag 8utgett.dlhk goged géne 0hn ishescRgedfromd a@bnd infobvedtin @apath@gen's growth,

bject, e.qg. h t ri . fflict .
ctvan LS5l B BBl st R o
productiorconpri ses providing a mcellic assenbly conprising an
[00268] Tkﬁl&ﬁ%?og%ege{f& élél%gﬁgﬂ%?ﬁcgléﬁggﬁ% lg géna}ll)rgsesganl oqL%glllju%l ({F aéeént u(s:leful for of

treating pagemeinfdaiea by ﬁ‘pﬂsmdicﬁiﬁn than@uded hagtie.dh scdheSeeraﬁ&n@hts the expression of a

plasmodluglfgfsegrltg?{ﬂ ceglolg) %‘bef e Sdgn%eg]:tsn S%ﬁiqu%{%? ggltefg AR Q/nltlgen 1 (AMA1). In some
embodlmeﬁllslbheﬁipresﬁorgof a hamianl B thak 3 reqired vpladhedim spliduéion is reduced.
R R E e
patients infged by Myb@:ﬁ@t@ﬁurﬁﬁle&ﬁg&[ Biycbbhatidny tu@&ﬁlﬁosue Mycoba&Rfym &eprac,

stpitoc oG STRAST s sl ol RGH S Re- A s Chlemyip preumonie.

Mycoplasida grznghetiiad, r @div@sy @ degenessaiciawd viithiany of et ipatogeap &adome

. _disorder, .e.qg., Huntington disease t at or.ubr.al _—
embocimefs R a1y Sy vat HDg oo LR BRI A AR g eplicaion of
ﬂw&ﬂma@mgm&mﬁ@ﬂl SCA2, SCA3 (thhado Joseph di sease), SCA7

[00270] Ing‘igrp Oglfﬁﬂtss%&ng\_%gg%%i& % hgek}t(afltii %@%ﬁ‘%éﬁ%ea enfy be

systemic oﬁpreSﬁA&i a sh@RARjuel 1. Cmé tLﬂg nkiaspeetbssast kiéneyi IﬁmbrlezisCCNS or the like. In

I
certain aspgcgt%ﬁlae ochggréutgfggtl sq%rtcg f{/glgeﬁa wglrcg E:Pfhéliﬁg Plﬁgl b %P 1?1 ﬁglhe agaﬂ éc (%sease or
disorder, egeral&betlasn obehﬁﬁendafhib tikk. mmalntehﬁodlfnbgan]hmdlgoﬁud:d:etldfgsﬁél’(ces a gene

which mecléﬁcf%sfor &S 18\60?V6H 6%%nair%§lgea§ 0& ljlcéjsﬁEdgr F g 4 ﬁlaromﬁ olE)Tsér}lg 1ve tIl)glr1]1lonary disease
(COPD), cote fgpmm or&u@ caBces eﬁqmiwaepam msetny ed nﬂ)@llimesrerrbh@%mprlse an

ohgonuclegtl natger%t g : éﬁ;l tfoer n?fér relage%r? C(zf Straeg?l?gel %%gv Cl eg It l’llug}]ag at risk for or
UWOTL‘33271A1’tdhe entire collection o genes [00273] In sone
aspects, the mcellic assenblies provided herein
conprise two or nore types of oligonucl eotide agents
wherein the oligonucl eotide agents silence different
genes of the ~sane dlsease or dlfferent dlseases

NN N™ AT o T T



destabilizing bl ock copolynmers or additional polyners)

in any suitable manner, e.g., any manner descri bed
wheroeitsmd29Tar get i ng Moieties [00275] I n cert ai NnPCT/US2009/043849

enbodi nents, mcellic assenblies described herein

afflicted thtﬁ gt%ls?egf: are(ﬁl%or e?il%aé%nesllzt etulnglgnt%&%? eégqq]rsei e.g rﬁrr?iglgl%matory

disease or @idtrael oramiBeiminfuge thae’agfedsrl disgrdeDiTa¢ yethsd tdinfrkRe Iﬁ@«ﬁ(ﬁng)i micellic

the mcellic assenbl he m.ce
assembly cggng)gﬁﬁg g,n 01{§ﬁn1{c egtlgqﬁg\élgc\glqeéam f%%&}ﬁoa%q?qo a %igggté%qng/ologous to and/or
can s1lenceab tgabjﬂ eldavfage a gé‘@r\ﬁndﬁ ekatafan anwaidari an@ndespoald; hidzddAgnistering said
ached to a shell hblock of a , ,
oteonuct R Bl £ NGPETBET. Ra bl B afgn or disonderisan
ischemia o kepedtusain igjuryeair ﬁﬂﬁnﬂﬁ&&@i@tfhdldﬁ 1ﬁgr}&gﬁﬁtatedlvﬁthﬁblﬁs 8ibcattial
menbr an stabilizin
mtarcion ol TERRCBERGorY A EacEE oL B g R e o dle PR Ry s Pecutmeons

translumindal doi’bnﬁrytah@oﬂhﬂﬁ lihel respass W?Dirahsplﬁ)ﬂted drganl drkiesue [eQQ Zlﬁﬁapldnfkd cardiac or

.specific t he ellic ass es provi
vascular tlﬁSE? S le ngsalp‘llﬂ%lef %IPbOélgP?I\?,seW dg?asi; R cﬂ%&i@a i steéla%?“e§ restenosis
associated twdthS p@hlf ineakhtionteas, gegieglastye lngS pﬁﬁutﬂfeomsﬁdamylmdimﬂ C.ordnﬂry angioplasty.

In other ey I;i{n?]elélpsnt:hg {s%ggoerzgsggﬁb S %fLa og}% Y?{%le[%pe%§;06e !gl Cr n ?)1sease or
UlceratlveICl’wmf ﬂlostfoaiel eabodifneh@rigediseag drdisedderds 1niﬂﬁlfnﬂlal®crn #dvcialed@ with an infection

t he | |
o injry. RTSE G Pl PRUEFERSBRRI b WP eh Er QR P g ryss. diaberes

e.g., type Ii Sialbdnys, athiitif ietgy, rlﬁeﬁﬁgl@[‘dor\pﬁbrﬁhc Me cogini cadsdiinasts gHalofig@@cleotide agent

stences areBif S G pred SELTEN S AN IgAM IR PRSI R e

oligonuclebiildtchgérﬁ sifent@aepliain 9 do-lipehd Shifdodi ey, 0 setchien, Casclgetin @RIAM), I-selectin,

P- selectln 8 éfﬁoqr(? tlt(%glgigigg?egt%ng:hﬁagﬁglaﬁﬁg g{é %E%%Qéﬁ@@{ Iage&%silences a component
of the compRirestsly@an, ecg (e ph, @R, CHHRC 03 asnvaiast rihe g icomvbitazei Ingome

embodimeﬁ% l%‘téeico eérgl%l%gt&lg %R%P{;:egn&tc egnokgrgé)g ee%?pé?r Fc’ééeoq eu% %IS ]%I IL-11,

IL-1J, IL- Za$L QRQIU-}SGL ARd[Lg'ﬁIIIa(?IIDSE TNORI, ANKRII, BArasCY A1, @adiCER3. In other

embocimeg it 4SRRI PP g S B G et R ARG T o i

Protein (PPIBI®, RI&P-11, MIP-fl&ClEANTE‘S s, INCP-e a0 Hi3eMBK R 1t ORTBKRA, CMBKR3,
f i gen undergoes internalization. Exanples of

CMBKRSE%&:P§ﬁ¥?gEe antigens targeted by the targeting

[00271] InR@hEispass, Ofe nﬁl&fhthSMbhbchoﬁﬁﬁmﬁm dhgﬁluéleotgie agdtit Gl @8 Yreating a
ovi ded h r but ar.e

subject, e. g raalhuéliaag,rall i Oé8 %{i‘l(g{,eg wth & niurglﬂalc§ 1sz1§8 rg@ (?eé éﬁtnbet]lod comprises
providing HER2[liNe ke mbEGhmpieteinalligonucliabiely rag¢rs,, whsksin saldRigGiBleotide is

homologmg% §H§D§; n ?C@gc %ECD%}bﬂd?ay&%ep? 81s Iwg‘iclhg%DeéB{e&a neltr%%]%isease or disorder;

and adminikafigeh thagpemic Aty effective @otdf a&ddeltbonidicoddd ageniSo a subject, e.g., a human. In

e o SEREAL T Sy 4SBTy B oL M g Bl

embodimealy aierbhgeﬁnualemmagm Bltbncmlah amg@lbidi-famidy pokat @,dAl?HJTa(pr@emhn gene,

e.g., PSE]\ﬁﬁng Egl?]?}%@?f %(yélu@%h] glgr ?Iﬂb%gHéerr]lgdéﬁaé%?stel oﬁgﬁgrgi;r 1S %nedlrodegeneratlve

trinucleotiliyrepaay dieviéder of. g aHuntingren diedase aajtargrabriaigrnllchmgiiat aupphy or a

sinocere ERBRE E8 AL ARy PR BbBltede o BB AL Y ome

embodimehis ieatligonualebtivie-abynl sitexyds HIb, MR 2\, Sanil /8 aniviie 1] € AaREE.8A4, SCA7, or
SCASR car boxyl sul fhydryl |inkers, carboxyl-carbohydrate

" linkers, carboxyl-hydroxyl |inkers, carboxyl-carboxyl
[00272] In Icémiilexs@ectsUkPﬁﬁh&e]iB:&Zs’hﬁchdsQﬁowM-hsminf doygriyd aneéipdmabiyatidatagent capable

of cleavin!gl%rl s]lﬁ?e]nrcgflgysol%l hﬁ%/ ﬂrey le9efh¥rr lilgsl)é%lrrnsoch%lgrs%%ﬁ H%Oél%lclﬁotlg? og(en 1s selected so
UWOTLSR2TIARE} nker s, carbohydrate c%ﬁbohydrate Ilnkers and
hydroxyl-hydroxyl linkers. In specific enbodinents,
"click" chem stry is used to attach the targeting
ligand to the bl ock copolyners formng the nicellic
assenblles prOV|ded hereln (for exanple of click"

oy o ~ 1 1



Macmi | | an, 1998 and chapters therein). In sone

enbodi nents, targeting ligands are attached to a
woreworme2and the resulting conpound i s then usedI/Us20091@43849

polynerization synt hesis of a pol yner (e g., block

ut| ized in a mcellic asse describ
it s SR Rt 8 s TS 40T P i &1 pgerved b
these geneat'lihaﬁlﬁledmé emeodith@tkan@figanutliesisde a@érﬁ&kge&aﬁm@iu;tmquemés dfctively
" 2 t lf ) a.second bl ock copolyner in a m xed
stiences f’nel?:g’f Folige %%‘%ﬁ%t% In sonme enbodi ments, the targeting

[00273] Inlsbig@igedtsS ttatrmaectlibeadsetﬁbhém()\smsereﬁfcoamhka@ns)e msiertgped odf

o ST ROUR OBl B PR e

different diseasés.5' or a 3' end of the sense or the anti sense

002741 AREE Sec kbR B R REF e TR ST naly M r gl S tigmbrane

destabilizigbledkiropslemét ocakpiahil PbigmeAsinus e chitaBle @lafiner, e.g., any manner described
"bi oconpatible" refers to a property of a polyner
characterized by it, or its in vivo degradation
Targeting[Moidti@t S, bei ng not, or at | east minimally and/or

uri pus to livi nllglftlssue and

/
[00275] In 5‘%&%‘5&?"&%@ nng[cFv 3??8‘“%1&% fl?s((j e&@f"”ﬁm compuis ﬁg{egﬁ oné targettng moiety
(e.g., a moidiNmohro@h & glecifie adt dr@ypeiof cdlli) Mh Bgnd érﬂﬁ)dﬁnenw ﬂhh taf@gﬂg’ @loiety is in the

to salts, it.i resently preferr
core of il < Semiiy 1t e SRS e G B b MR cugh b by Bicelg assembiy
attached tcdus@tk Hledkeif B meipruys Hetbgizmglblogk aqm@ptea falt&hed ® a shell block of a

r.cha ble with bio i.nst ances
membrane, Ry SRR TS Safulis dSRTHIRRS] o il BSTPHEPEHFAC & Present ona
non- memb(rz&].e @establllzoRipolyapoivithie kig)miexnhd Bkdmtlyow di@oticd id thaopgac &gnt within
h 11 alt6| oni c 1| i pids. [00279] In sone instances, one or
¢ mice Iﬁﬁ?sgm P FHE 1 ymers (e.g., block copol ymers) utilized
[00276] Inispectfieénstince| iht mic@lsasbnhbis pete/iied hireid akareiunfocdipéry ®€therapeutic

agents (o sﬁgcltfgcgtﬁqbéjfgee&g Ig%li%;:og lﬁ“bé“g‘g%?lo %ﬁrngilé OI{/taP(!fegﬁl]h(e%:’f%%%jQY 8f the cell uptake of
the micellia p@élﬁbﬂieﬁ&g @tlgglc&[]:)}(lﬁ&hrpdrﬂtoﬁ @fr&rgetﬂig)ldd)trﬁmmﬁ% Elgﬁgﬁhé Sirface of the
micellic asrseéﬂ%]g%%t E%r 1fn§ gﬂ%’ S§§ qu?ff%g%eﬁsly Wﬁt% tab% %%grentg* is gny afftmty reagent

which recd’ghfzed thé urassenikbil ese. Fhrseléttdeld]) heosi Imbd)di]m&lbﬁﬂ‘&rgetmg moieties recognize

PEG d di fi
acell surfag? 8{81r§gn %rh,u?ﬂ tﬂ atr%cgtr)tﬁgslold}t %?]ulr fe ofgléeg%%% IZ %ugi%é gir%rglf:ténggmmettes include,
by way of @orstin@lting Bxaagiks, atifbodicf ahtibary-likeemgeguldd) c@(pkptﬁl@sp @tchiEﬁI) in@krin-binding
rrb
peptides s%c%%gabel C?%?I%ep SFTE)E gt\é%ﬂla?dle(‘sui?%gsug ﬁé/éa?lgtg,l eCﬁJ g{“olsl’re sugars such as
lactose annga?z&to@é foy btﬁmmau inGe:culld. Usll ks facOarhiglng itidz @delt @rfaas mdlecule such as a
ti f h .
protein, suﬁg?r lé[ft or o%g & glét K& §r? %‘F I(S%F%lé%ceh Elrsgg }19/ @ ropttr[tof:rBF] atEg ce{l]osgg%(ﬁ]anttgen

undergoeshmetﬁﬂfmtt(mnﬁﬂﬁiplm f sl sufigcemhiGgehd laze@s Bﬁﬂ‘hlt&r@mg moieties of the micellic

assembliesg(:g.gg Hgﬁsﬁk?sg géogﬁa(gﬁeerel}ltg I}II%HI%? nt > Fn(g hg‘stt’e%g% g‘% ge%rlgr? }ecedp?or type 1 and 2,

the EGF rdcﬂit@tﬁHERQﬂNe@,fVE@%ﬂeC&pﬁﬁs anejgnendmm @z Cl])ge(dDS CD19, CD20, CD22,

h rouh this specification.
D33, CDéE’ @és@ﬁ?gt%ﬁj 6%3?512 Vrakoh Oéfé’ﬁ?pr?tgn Qé%ept%rl i gonucl eoti de or
[00277] TgeRMNAMoEedsi anEz[tMcheﬂI ia vades elytb@mhasmcgﬁhaf cadl bya ﬂﬂﬂﬁn@ (e g., block
anism for onmal i nsta
copolymer] BERRIE e SenBRaRIT T Bt TR Earmim b L Bt PoR iR » poymer
block. Attz(cﬁmgnt of Ok naggmug tnemty' td ﬁlert)lymerlA)thedw ﬂ@dut%reenzmnﬁ[ €g., by any one

ofa number 0 ﬁonéurgaté Cn (%Slglsgy atfpﬁoaglé Iéc:lughr}tgn%gtt goﬁggnitg tg ﬁlaié%er? gelg(g‘:l‘irr]lkers, amine-
sulfhydrylﬂllhkfgg Qﬁtﬁteldﬁm]h.}\d%e?[frikét@ ahaiae-halfoxyt hitkersaimiasramine tihiatg earboxyl-
sulfhydryl 181lé|ersr %;l:tr E) oéléldra m %albo%,/?/l ?Agcfm)g?ﬁ{kﬂﬁ s, ﬁ%[) g()écly{scaéboxyl linkers,
UWOTLB””AP&Ssean | es resul ting |% a conformational transition

inthe m ceI lic assenblies. In certain instances, this

conformational transition results in a nore

hydr ophobi ¢ nmenbrane destabilizing form which nedi ates

reI ease of the therapeutl c agent (e g.,

. " e LA N o M

herein.



knockdown effect to occur. In those mcellic

assenbl i es conprising other types of oligonucleotides,
waeledooaneryd i nto the cytoplasmall ows their desiPerus2009/043849

action to occur. Pharmaceutical Conpositions [00281]

sumyary S St S bR St PsgeoE B oafaflpyod BRGaccgpyarce

hydroxyl lﬁlkerﬁr&ﬁﬁohﬁdtagﬁéuﬂbﬂhgm"aﬂe diakeraned l@fbl’tdx@hl@}dk()kyplﬁrfkws dia dpécl’ﬁc&mbodiments,

B A T T —

assembhems‘ﬁtﬂﬁm Hegn (;ﬁcfr(é)lzirﬁtﬂﬂom eligi' FeaCiétths, bee wanp. nickdire Ve, Cﬂal@tlc Azide-

Alkyne C}gf(l)g%cf Thion, Ef:agflv érLﬁnH éArpB cag?]rgagﬁ lfuin%écg %06)\9& JOJ] F{?Z) A large Varlety of

conjugatiop hﬁﬁmﬁﬁﬁ&uiré @ﬁllonzﬂkyﬁiﬁﬁﬁeldt@e@,rfor dxﬁmﬁl@[‘@o@jﬁb@dﬁzdﬁ&ﬁﬁlﬁm aﬁ(hBent Eds,
herei n ar

Macrmllar{}lée:‘)g aag g]fa%%?sgpegem)c Ebsgme s 8Cﬁm81?tf )ﬁrgeémg ggang§ AP attacEed to a monomer

and the resatliik Ro1Spdual isQfsn wSefip Gl pobhiedgatibo Eynitecit af a polymer (e g block copolymer)

utilized in iaﬁrju%e@{c;%{egl é’o‘%{g(ﬁ% cf‘ ligeéi%ﬁ &1?] (s)(lng%,]elén ga&l}n%'tlélﬁt Qtiti%%{b:’lt% Jeg are attached to a
block of a Gerplosi dopoifmer, pO 23Rk Bf Daccateidblak eomﬂba]ﬁdi’f&ﬁzemtxb@ Aidelic assembly. In

e conBEEERS IRl LTHL L el 1SSl ST st

polymer ofi@¢ ﬁhd’elhc'ﬁhseﬁlelyf arcaitdi@thiersmdnng thd thegcsiag h@:nﬂfg attdeBedaba¥eor a 3' end of

h npoun e.g: acid addition salts, e.g., salts of
e“““<ﬁ3§ BEKPSEE hy dr obr omi ¢, acetic acid, and benzene

[00278] In Spﬁcffmlkhﬂboﬁﬁ’ieﬁis i mmrcﬂﬁtﬂﬁh@gfoﬁhﬁing @Qﬂ“ﬁl@&hdﬁ dsedmtdies provided herein are

f. | at
blocompatlall)?ef trgél I].hseéldjlerte ﬂaéoec{ogjpat%&ﬁmrﬁfzrgﬁ)?, ad]ero%eﬁty og Eolgrrngr;'lfg?arélﬁ?rgzed Ey it, or its in

vivo degra&zdidih ptoﬂtld‘ttabelﬁgl notj ditaOleast G@limalOr anp@t tepirhbly, Ilﬁyﬁhcbiﬂ Itdﬂlj}wﬁg)tﬁssue and/or
not, or at li;aﬁ rgﬁgléallgran ﬁoélﬁf)%%rye%%?ﬂng ﬁ{ ﬁé}nrrusnglogcalprg%cgi)n 1n%iQ/1ng tlssue O\F\}lth regard to
salts, it is pres@fusoigtiomed tharbothythd dajiexdé hr@inhe aniit, splad‘ﬂessbla iichigatible. As used herein,

enb onpri.ses.
ohysiologGR? O PR Byl y M EPec BRI RaMY APt ey i
assemblied dnd olfymemuiddaherel 6 6Sg. tddck po@lamdrs)tekigbiriopetbkiticy @apered ko/cationic
and, nore specifically, the polynucleotide (e.qg.,
ol i gonucl eoti de or si RNA) fromreaching a target cel
[00279] In \Abrhchlntthm:ep ohy oruadre oft thelpolyméra et g. etk ©6poﬂ)umi) uahal in the micellic

assemblies %FFEE)%? ]’ller%ﬁ gocq%%tsg B¢ %egm%g%lgc?%n éﬁ?bqt)g:g%rrlssn(% gogﬁ?\g{ﬁbmolecular weights of

approximanDj’ fithh @, 0t dY approdin&pﬁr X, (810eln se aﬁbtelimemh HEGmuﬁlgﬂai to polymer
osi tions de in are, prefe YV, o .

ends srou NG i ok TGt STBBY HOM BoRHER K il fgassemblcs

provided hasge MHoyhe dedodiinbed PREediduck e adnjmgateﬁtcemediﬁﬁm groups within the

N LA T

provided he@irgIn ce@aip @inydiﬂﬂmblﬁghlndﬁom&imlmpﬁﬁnum F%Nﬁ)le df2-20 ethylene oxide units

s corply GBI B CuRaE RO DR Rl e asuply provided

herein. sufficient mcellic assenbly to provide about 10 ng or
| ess of siRNA per kg of individual. [00283] In sone
gQll—‘img’fé’ﬁbodiments, phar maceuti cal comnpositions conprising a
[00280] InRba€thbodinaise b hyqelliMﬁtbsehlbﬁﬂmpﬁlbﬁﬁngh&rh[&luacpgﬂ:htb Oe ageigbnucleotides
or siRNA) é‘l&ﬁf%“i/%‘% tg g&ﬁls%u c| (ZOt t(?gli? l’Ig/trac%Eulaﬁ g%s&cl?? é‘lP% eN%)OéQI% s dre ursﬁ:d
interchangauhig llhrcﬁighimt lhﬂmpedifﬁﬁﬁkfm Sﬁbc&/ﬂsﬁﬂbthﬁl}ﬁﬁetlmﬁn@na(bgo ro]:igdnoﬂe@fde or siRNA)
ream f ol

delivery 1ngo tglf) ?;{'%%pa%smo%en%rﬁl ydlg % wfhatnﬁglefgr eing?somsf e&cape In certam 1n9tanc\és the micellic
assembliesA@Mpritisg thaitapeitic ﬁg}:lﬂtseés 2. V\biigohudle@&db dirmIS‘y[s)tpemMed herein are sensitive to the

lower pH i% }?lis;eoern éslﬁéroll CIOpn(I:)%lI‘ nr?erngg\)égrnlte?ug FIS ﬁeﬁ g fn 1Pst%n:,c]gst %r%gf;ytosm triggers
UWOTLSRTIAY Rt rapul monary and intr nuscular In sonme enbodi nents,
the mcellic assenbly conpositions are adm ni stered
topically. UWOTL\ 33271AP doc -68-[00284] In sone
enbodi nents, the conpositions are prepared for storage
or adn1n|strat|on and |nclude a pharnaceutlcally

Y Y o M TR o

lipids.



Publ i shing Co., AR Gennaro Ed., 1985. For exanpl e,
preservatives, stabilizers, dyes and flavoring agents
wa@e@oonpieonal |y added. These incl ude sodi um bePZDESH)9/043849
sorbic acid and esters of p hydroxybenzoic acid. In
ht on Etl .0xi dants an endi, ng( gent S
Pmtona“o?) B‘i‘f gieanfyraiedyn olgeiopia é“igé? © SPEHe -y REOPY
micellic ass@ﬂﬂi’emelﬂmg tred doylfoaﬁﬂﬁ)ﬁﬁla]bh:&tlcﬁﬁﬁ tHeaiiCel IERRSnbes. In certain instances,
XI c,. ine

this confor&?a Fansi’élﬁa Ef’ﬁ‘glifl uég gmlﬁbe I‘H[a{ogl)(?bzciorlnl ?Ibercl%oighl% orm WliﬁCh mediates
release of e Miekdparty agdnt gy, digpecleSaiver aRNm) Ifres thf endadogics @l tBe cytoplasm. In

oo b ARULY, HRE 25, RRALIREEY] LERLL N AGSSREAEL Sy e i

knockdow8 &0 8Ricait RangRe sicllic Assambli® rcﬁmﬁﬁs&fg(‘dﬂhea Bghepatodib@ucleotides, delivery
ul ose and its derivatives such as sodi um

. starc
into the CY&OQ%%QE}%% h?}f desitgd 18 G hy|  cel | ul ose, and
Pharmac@ﬁbillﬂomsmﬁﬁ ate; powdered tragacanth; nalt; gelatin;

[00281] M%gall)](lg gss l?ll glplg)g%lgd gegglg ée:g: gsg?%acg%%t%teo%%(grgg%g g‘ﬁe{glpeutlc gg%t, such as one
or more ol%aﬁlfdldm?l&’) aidptiosieg puseided in;a cﬁfnp@’ﬁlcml kg, ﬂﬁthﬂac@lhtlcala)nﬁceptable
compositi%ngﬁﬂ g%lge eg]![l | 9111%8?/ tgs!f %“%ﬂ% g%s? es ng%}dgfl Eerglg égﬂ‘ be adremsrhstered to a patient
in any suital@t RBGERN te% Swidlor arithuneeiliBey, b, end thghlaag &j”fbﬁn 8 pledhmasutical

compos1t106{1c %&%%Iﬁg%%% XI de a g(i‘ aaélseﬁu nsg[%npgl %ir %%(ehrgaeré ’E% glétred gnd used as

tablets, cays0leslbi dDiRirs hryl adﬂhlﬁﬁﬂ‘mbn sﬁm)dsmh%ﬂohﬁ:btel dolfidi@tation, sterile solutions,
: | ut. wel | t tibl

suspensio g GRS Tes PO S SU B and. nmgnesi um

[00282] Prtiéairand @arr&&eM&hﬂy @8eplbledbinfiatiagesttis, micelieasénigies comprising at least

t t t fl [ d :
one therar S AR A O REAE ST Beo bPUET U Al BB Sroups o acid
addition sztk Sacg kseltspjfeagdimhlcbrra liykieobecannip.asticiacid, and el satfoiio actldnex

pharmacol%ggg ﬁ%&%olj{' ]I-OB 8T Ieogglﬁ,f)tboglr%lerg ﬁo a %)OPB)\?FIge Iaorﬁgrgr%l:laﬁlog}n d form suitable for
administragOiiTle 3, SysemedadntinibudnSn@RELD6r fa0erdihdiwlig, fooexainpl,a human. Suitable

. rectally, rent era raci st emal | . .
forms. in el AR 5 R by 4 At P gy recton. Thus. i
specific erﬁlﬁflinﬁb&tslMe(e&ﬁthbgncplbfﬂﬂﬁé&bly@bﬁﬂﬁ@s ar@ll indai@ering,a polynucleotide, the
formulatloﬂ & 1§ |a)f%r6}t§5 %g%sgg I%g‘jseln?/tﬁe 51;0%:?18 C%se ﬁlrg 613(? ﬁ%)ﬁ? %}rleéal}‘lfa 1 tae polynucleotide
(e.g., ohgdﬂﬂﬂétglﬁe f)IQﬁRNA)‘ 6m fH‘a&hn@ﬁtﬁdgﬁl @1l rwathitierpollyaaé letgligle intact and/or functional.
For examp@ of“tﬁef %ﬁ g}n %@Bﬁ% gﬁagw co %ﬁ%b%g%oihogsﬁjf%dﬁétg %]neﬁallosold%[}éc’dm are
soluble ané/dtdifpeibld Mdird'a)@erapl’(arm&elhtﬁ‘g]r(@dip&rﬂﬂicﬁqs (léscbed herein are, preferably,

non—toxic.{fl}.]%o%?el egrtli)g(l&lrrggtg ;véjg?e'?%% %eﬁ%%%ﬁ@? l%le c%iﬁ%/dikﬁlge?n Jgg %fed for therapeutic

benefit, a therepeiticéffadevd Snodht of Xel ricid ﬁsenﬁﬂ}chmﬁﬁlsﬁig amyapaftlc agent (c.g., a

sk Q3P TS BSR40 S PP < BRWHSA Sppppescan rn

amount in@bdee Awhmouns Qi @y nicllicaksomplyed piplide alsdnoang or ledslvy liRNA per kg of

acetate, benzyl al cohol, benzyl benzoate, propylene

glycol, 1,3-butylene glycol, dinethylforman de, oils

[00283] In(dine ﬁﬁtﬁddirﬁﬂmksapharrﬁﬂhﬁtﬁﬂ%eﬁosngm@ U(Iirdpfrmn,g aaitdilic g&nihly, which comprise
ses rre 0l.

a therapeu[(:i)(lze!i;g\régtl’,]()e/.éf;,Jl %%@Wu{if ide fué: ?n s1[%]§,lb %%ﬁly Zerégq ay%t%rrns?algfn és used herein,

"systemic hidubihigtra@aonh dmest ar \SV(Offystsmfcbllbtmpuona)ﬂ aecoinddhtionas dtuge inabé blood stream

followed bé/glfstrgaﬁg?rf tﬂrogg%ogt éhﬁ &g gocfgd g}r?{r%tloglnglhes \ghlgﬂfz%d tﬂ aystermc absorption
include, wa@mn hmtat@mmsmfeyou@,gsumdanm ,pelm]ble]ﬁ]tgn@g ebiaktiors wae tirapuwgonary and

1ntramuscuéer1{b 8§r | ngl%‘lboa r{f(’ :{ fe%{,}nfeé a? eglg ya(;[on%gsqg onrs%re agmglﬁ%efred topically.
UWoLSTIAMSt eri | e i nj ect abl e aquedus or ol eagi nous suspensi ons
are fornul ated according in any suitable manner, e.g.,
usi ng di spersing agents, wetting agents and/or
suspendi ng agents. The sterile injectable preparation
is, opti onaIIy, a sterl I e |nJ ect abl e sol ution,

______________ o .._._L_.._l

acryﬁc acid units) of the

individual.



in the preparation of injectables. In a specific
enbodi nent, the mcellic assenbly particles are
wGaempasnded in a carrier fluid conprising 1% (W@l/US2009/043849

sodi um car boxynet hyl ceIIquse and O. 1@6(v/v) Tween

8 the in
[00284] InF%‘P%‘%W ‘1% %ﬁ‘ég ty 80%3()&&’1011% ai%ﬁrep“\*%‘?fo“e%%ﬁ%ﬁ Aé
pmummmﬁthmﬁkun@aﬁbmﬂugmeawb@anemganE@mﬂmmgmgaMth&ﬁmbohaby
pharmaceuléigéfyl %epgye C 18]%%&3&6}1}? | A en%]ﬁ cg%grts ggthuSP]tg Fuie)?ptlonally utilized
herein. SpéeliifiSatrieescthnd dilgknsped Stededcﬂbeslt &g.] inRewaigein's Phadido@ltical Sciences, Mack

rior to use

Pubhshmgc(teor r/%k %ﬁ%rgé%dngéﬁ ordeléym@r@@n%l Iqr?sgli){gtw]&:% Ftaplg%%r%zdy%srand Havorlng agents are

optionally ‘d&@tﬂﬂﬂdese&dﬂhd@l sSﬂlﬁﬁtbleﬂMG)ata,r serthdepmd taerk 66p- hydroxybenzmc acid. In

aadiion. FRBPER ] 0B «EBigr g TR 14 el b harmaceuticaty

acceptablep:ﬁ@i_ét dﬁiﬁni‘lzeﬂiceﬂ-tﬁxﬂt\/i ihdat solid, tsarbi- @1t onliduid filtedtdilaght, encapsulating material or

formulatiog)éﬁ)lijga[r}l]y 40y p& %E%:: eggrgPlgsugngfgeﬁls %f)tg(%? Ut ! g mhgﬁnag?lglcally acceptable
carriers arS@Qighrd sith aahibio@Nlut@apad aictise shitthed Su@tuasdsoﬁi stdd@thnd potato starch;
cellulose a{}(ig? ﬁ réll%gtgvlgg f,ut%g gsa%? Elgngc{aé gégn?tha cel;lﬁlét he Sﬁf ?eilulggeg tmd cellulose acetate;
powdered G@gﬂbz[ﬂtls In’(mg gﬂl:mﬁi thliccexatpianiiidhes C@fo.vlhtd:e ehdvap@isitory Aaxes; oils such as

r era eU nt c
peanut ot SR B N BT BN B oo SO Y SR BRY i a
propylene glytdl; Grees smih o] sitaehdd etthyaBiﬁlatEbhgar [leweisetleshchas ween 80; buffering

s RO L0805 90 JRA G RSB L SR L0208k e

saline; Ririgél&|sdld&on bﬂﬁyl\hﬂky)hﬁif arfd@hedphiirt bufig s@mﬁﬂiﬁlj a@ well ap&hdr@sn-toxic compatible
lubricants 18%5 gﬁ%o gf]ﬁ]éryls‘%uﬁgte ﬁﬁ“@é‘f‘%n}esg‘ﬂg é@éﬁl&u 4s & e%ll 8%?&5?%%%'21%661% re?easmg agents,
coating agélhﬁ m@mmtngcﬂagﬁmg arﬁq)etjummg hgegonpredeaativdd apd attioxittankedn also be present

in the comg&s&t OlBll ag:ﬁ?rgglg ‘io tg? Jrudgrperg S:Etﬁg ggﬁlglgt%? %;sogﬁ?et Liﬁ)f)@l%%ﬁlp the plharmaceutlcal
compositighs @alviliedinargh @ﬁ:pubﬁutrﬁt@diﬂib Gomans ahd/bi usinals, @iy Rdeltlg, parenterally
intracisten%ﬁg,q t?q%ﬁ%%la@ly 8 r%idas%l? %%ﬁ?%g%ﬁﬂ)ge%ﬁﬁvg??l% élg (?‘Sg)?'%g‘;(’%%% lr(]zlg:ams ointments, or
drops), sulﬁb&fab@)&;lﬂﬂhb@l]lyp@lah ah @skeyr nadabiprat es, gel atin,

o) oG DN B G 06, RT3 PO BEGF A P
acceptablesutmbicas, nigaemalgats, sdhatlons, wimpeatonaRAs, alﬂtﬁhairﬂ [104ddition to the active

, 1 oca starch, alginic acid, certain s tes,

meredient B8 RRAUGHESRG Ry Rl B oo R o b SR SRR mgonaty
further corﬂ)ﬁﬁ Bfeft Idﬂuenfs)or ahS[ﬁdSIm bueh aabycehesfaibolimitigeRarage, water or other solvents,

solublhzlng gge SOEP g%glﬁlg;?ro suc tgrﬁgﬁ?cggﬁoﬁsopg#a/@ g}‘lépg %t&;lp/ carrlaonate %ﬁlt}]/l acetate,

benzyl alcﬂmncbsﬁzgam@m;e ﬁbpﬂhﬁ:(gi)behﬂs -hmtytdhe g cd adinkthyléoithamide, oils (in
toni,te c ubr i Cantcf such

particular, é:%tltoélfeﬁﬁ’l %?Uélg?lét cgrn ﬁga& %lé U?‘?]Stgf > A sgfaéne 0§1§ g%(a:'elrocl’ tetrahydrofurfuryl
alcohol, pggdtlyydinb glyesieagl fytt}odcﬁi es@otif worbit@yingdl mismtck @teecof. e des inert diluents, the

1 f
oral comp s P RAE Wtk b P ey Vi 68 o p b RE e b pspgpaine

agents, swaganigs flaoll6P 96 pSihniith emposi tions of a simlar type

| sO. | i
U AL TR NI R EE L .
suspensiorsagt foselaed wtdrling Ugaay s@sbwahdnnase. i Ghgribbasiag agentapv@ting agents

and/or susge%g%nglta%lﬁteiﬁe Stg%ﬁ'i 1£18Ftal%nar8gag6téonflso P%Jnol?y fa g%ﬁﬂg tugec?arg?e solution,
suspensiord bﬁcgﬁ&sion mapnsntbﬁs paramtét’aﬂy acacfliﬂab@rcﬁlmait @sschveat, fir epaipdd as a solution in
1,3 butane\g]oLg Cocr)l l}e aagfegggl% lln(r:] 885 and tsgtg%t?argehog)lgl{)r?aﬂg g%%)fg?c%s area \Qger, Ringer's
UWOTL‘33271A1’l“3i’pacn‘y|ng agents. In ¢ taln enbodi nents, they are of

a conposition that they rel ease the active

ingredient(s) only, or preferentially, in a certain

part of the intestinal tract, optionally, in a del ayed

nmanner . Exanples of SU|tab!e enbeddlng conp03|t|ons

agwlstratlon and include a



i nclude, by way of non-limting exanple, ointnents,
pastes, creans, lotions, gels, powders, solutions,
W@ pag #0429 nhal ants, or patches. In some enbodi PENUS2009/043849
t her apeuti c agent conpri Si ng mcellic assenblies
. Vi erei.n a r sterile co
sotuon. (6 By X108 sl D Be LB ap Pt os e e coRWionaty
employed ﬁlipd sioDXéﬂﬂ dr Yysp@itiéngQiiedtdf. (FONS@&fp\QS&t dny Blan®figedatl 1§T(ﬁp’tﬁnally employed
or a

including srygaluﬁlcr Ig(eﬁo oldialy%%:d?ﬁaw B?ngﬂ; ? glflg%%‘%e Fatta ra%lﬂsssuxléwaokégl %01d are used

in the prepdﬂ‘aﬁ@rSofaﬁ]ectﬂileSOIn&QpécﬁiﬂHnﬂb&ldleﬁtS thio @hiceli s delibly [Iah&les @ﬁm&spended ina

LS 1 ntio [002 Ont nts
carsier i 1 GOV Mg i SRS AR PEND e
[00287] In add¢ émlﬁmlrﬁemtst e idj é&ejbﬁﬁ&ln’(wlemmﬁgeﬂiterﬂfzﬁm TbrSek N@pl&be il tkdtion through a
lies row ex0| ients sfuch as,. ani mal. . ,
bacteria- reéaﬂfang/ éeé’toé glc?lgi)@tm%ﬁtefr@zm&é%eélgs rlil ¥l g:rlleﬁ)]écf %()Hlpos1t10ns which
are optiondllyairacadct di disp@bdduh asele clatet staditiey &srile ﬂ@écydbtehyédﬁmeprlor to use.

002881 1o oo e R R U et G598 o fertigries
Suppos1t01&tfsdr£c@i161)ﬁ$ly pﬂ:bdu@d]ﬁj llnyur[g(lhkt @erapeutity ag’idld]otﬂpﬁﬁng mlcelhc assemblies
provided hﬁ?eB\/‘% esgltltlfl]bg? %?qwrnt 1;181%1%@ Sci?g??%gslgarceggcggog utt?ralro(l:yethylene glycol, or
a supposit&iy wag M&hlcaated;ph(ﬂhtumbfwmlhyfdﬁtm)éIbdlehquﬁﬁit Bd)dymarﬁpdratﬁrahﬁsnherefore melt in
the rectumlaog (\j}@%d a\'/% glgq %&%\sgglge’ tg%%pé:y X%%%%‘?%Pﬁ%%{lahge)l%g 8; %Jsggrhﬁles provided herein.

As used he@tlstad' ﬂ’&fa}betpfca@ﬁit ba@anyrsing uddellaSassemblies provided herein” is used interchangeable

f | b 00296] T d | tch
with one of 0@ B H O S S SR B fonsraok a RO it Paiep Bt SRR
[00289] Slﬂketble Vcelﬂwo@fge foro o otahalintidistidtien botlye, b@u@p oftasagsitih®exasiple,
tabl e er, . 0. di | vi i .
capsutes, {58 P Spe e W SR EY IR PG Rt B P DRP i fecomprising
a therapeuﬁdf ﬂgaﬂtr (e.ge diigofucl Anig&yrapt inized @fll]li] BNERT Ghe difed, plmtﬂlzmﬁl&ichlwhacceptable
ncr aCro e
excipient Ffe oL ARRIER Sish s tep Rl S gL B A eai g ugh o
starches, lacats€ sC@GHeS @hdokd) anmmhaangliar adxy, brbises sicings, fdnexapsut i ¢

carboxyme?l%ﬁcetll%%fey ) Shgg?lrﬁnt%lc §?ly\lé1§qflgysrfso§gg§ﬁ Sy orsg \é gc%g%iéggm%cfants such as
glycerol, dj BiRinicareng agents sidn@s agac- &éalr |o@1cmrﬁmhg¢é PPhtapr @ Vdpitea siaa., alginic acid,
perti

certain Slhgaé?fai‘ﬁdfo‘g‘%?‘%%@%%a&naf )&8]? 'lgl aécﬂ?%age?tﬁ Ellgzh &%E%r%fgg nﬁabsi)liggon accelerators

such as qu&ﬂﬂhhlﬂytanmfonﬁmﬁda)n@mmdpl @ Me8ing eg]alntsl‘s&dl dsplior Exaple, cetyl alcohol and glycerol

monostearg g,shé ﬁ%ﬁo%blggtg Eﬂc%\?]s gaeoilll ﬁlécrb f?mﬁ a@ ‘Ef]plgfui%%%n&sgnﬂ%galf l&z'}l(g Icalcium stearate,

magnesium btadritk,i sblyd ]!S(ﬁj/eﬂ’(yllane glyoolQtsbiitim L@ e ifa@g hrelsmik@ires thereof. In the case of

e T4 VS HIE L DELBRTYR 5 BIST S IEUSRRUT rt

[00290] Scliid |CbIﬁWSfI@nsf ﬁpﬁ&mldr (190 malsadmdmlalsst ¢maployen as filkanein ssft ebhard-filled

dt I f th ,
gelatin capalglfzﬁ I{e’sg}gyg@:e%leg egts ag ltélgtosie or Hjél_lk SIﬁgeaF %svéﬁqp ag%ngg[h%aﬂlecagﬁgglfght polyethylene

glycols ananﬁlhkepr oduci bility of manufacture, as judged by the

bi ity f act f
onzs1r ini Sl S0 s FERER F605 TPl Rt gag eramtesar

prepared WicitcoltingOardahalz swards atidid dogtingd abd apdrysiiabrl coagg@ayhey optionally contain

opacifying%%’ﬁse. %Lé?tglg%al%%u dri.ltg], eg/%el g A& c?wp(gslﬁgoﬁglt?% gjﬂ“z ge?elgseatﬁe allzlzﬁlvecingwdient(s)

only, or preliesatidllyt in@redin pahleofpllieeﬁieninall triee nptions]y, itlaardeIIUsd o Examples of

suitable enﬁ%ﬁ%ﬁ%?ggnpgo?gﬁ%ﬁgﬁw bzlyt\l?/egfg a\uré gm.gléllg Iexei[él%)leg I%% ?ﬁnerlc substances and waxes.
pol yneri zati on of such MoNoners. Wthout Iim t ation,
unl ess otherw se noted: "BMA" (or the letter "B" as
equi val ent shorthand notation) represents butyl
UWOTLSSTIAMARNDT L\ 33271AP doc - 71- n@hacryl ate or nononeric
resi due derived therefrom "DMAEMA" (or the letter "D
as equi val ent shorthand notation) represents
N, N- di et hyl am noet hyl et hacryl ate or nononeric
reS| due derlved therefrom Gal refers to gal act ose

o ey



nmononeri c residue derived therefrom "MAA" represents
nmet hyl acrylic acid or nononeric residue derived
wo b@paicem " MAA(NHS)" represents PCT/US2009/043849
N-hydroxyl - succi ni m de ester of nmethacrylic acid or
[00292] Sq?glc?rgyeors{.t]cénr | dufﬁr Vy%?: Iéﬁ\%egg(%{lgﬁ}c %faé}gyrgﬁgf @Q%%sgft a}lmard—ﬁlled gelatin
capsules ufigpiueB extiSents aﬁﬂz&m}é achiyd dugarae iwdll a4 hipiomolkrar arGveighs pytehylene glycols
dthel derived therefrom "PEGVA" refers to the pegyl ated
and the likipt hacryl i ¢ mononmer, CH3Q{ CHRO) 7- OC(O) C( CH3) CH2 or
[00293] Ddimgtﬁh’ﬁlﬁsl for topisil d)tmarﬂwinmeﬁnﬁﬂmra&(ﬁrr @ 1ﬂVﬁntB/a@harﬁla&ﬁtlcaB&ynposmon

d t di cat th | ud
include, b}é\g?%%f n%{ss:l gﬁtgﬁ:eg%ﬁlﬂgl E.Pg%e %?I g?séegf(‘)qgarr]lgﬁe é r%{.)%gsné(}v{'cp g o) utlons sprays,

inhalants, 61Qﬁtcd¢lselnckeﬁ1b Vmﬁocﬁﬂh&m pelipericiagai t@iprdfng i llloR@M®Lies provided herein

oni.c .ana t her eo
are aamix BB o Rl Sl e Fu BieBdRe L Byt oge or more
preservatn@&dir&cm nofe tﬁﬂKfeﬂ br 4 ¢onibratiad there&xagphemdy. beHEqimﬁdi)aDplﬂﬂalmfc formulation,

et SR WL 025 1 Py B AR 3 NTRE T
[00294] Olm-n/lenAZ]ya;lstﬁs -cfeBﬂJX-ahd @Qyprbvﬁﬁﬁlzﬂeﬂeuﬁbptl\ﬁﬂke]ly&m[ltﬂ iAZJiditi b It therapeutic
agent comp%s%%f@? %%(SS%]P] ol g?lrgid I§ n@%j%&}?lgnot{ W(rg A% Zujtﬁ% a%{ %egﬁtable fats, oils,
waxes, palﬁﬁmﬁjs;amh_[‘ t,ragt@ﬁﬁ’mﬂs@ldlo@é defriestives) @tsl_y&ﬁylmrg(bﬂlel‘ss%i/lonesB?e,ntoBﬁes, silicic

. X Z.1S € polLyner conmposition In nole Yo nbnoner
wid.ule, $idlis §idk r o TRROUVFEr wel oht [00300] Bxenpl ary
[00295] Poslideid laBd $pra0 pptionniey (S)nta[IDM‘EMﬁ])n {oBhdraﬁEuvie dbnt[cPinflidiab- micellic

DMAENMVA

assemblie% g@@ﬁi\kf%ﬁ%gﬁ%ﬁs Srlgl gs l?gt(?sl: [fj}lc SthlC acB] aluminum hydroxide, calcium
silicates, ahdpdNEMAdd pdVRIA(, DiHB)x]urdsBf theR-subdBincisHMBmE eMB®ihents, sprays additionally

. -[B-/[-P-/-D ere;. B.s rrethacrylatePls
contain C“%LIB?R// |Pr°£81|1a;915i58c aaéicabﬁﬂ.ugm%m%m& °I% di et hyl ani noet hyl
[00296] Trmﬁdsr&ﬁr palmt:ﬁanE@’lﬁddeﬁ a@@lnmgft dswr@mﬁ@ gtmcrblleﬁelkllin&c}rgﬂaa:bﬁpound to the
ene oXi

f
body. Suclbﬂ?s?%e)fo o ﬁ\iﬁ%{gpuil %ﬁyr%{t?lﬁ IBW £-8 E}é? asoﬁ_ Ifﬁloé Idggei}lsmg the microparticles

or nanoparsivleCinragiopd em&dRMA Alﬁomtléﬂeﬂmyﬂfﬁmpempdmaﬂly uﬁmtmalelreydeatm ftle of the

omon SR APl Sy e e TS
dlspersmg\l\li‘b@rpeuttchgem Odil’p[ﬁtﬁiﬁglrmmlkirf astdneblibd pretiddal lecdkn iafa pblyemer matrlx or gel.
[00297] In s?]mé/ ?SB%CIIS (%f 6he 1F egg%n, E}%:IVF% acra{sed b?yrés)g)goev %Sllg{? rb)Pedrgcfg (€. § mechanical,
thermal, etd @ tiar @&t us(u@].l}gpe,rfOHEG\H&)exmpﬁﬁtB Qs Gle (rEVAE M) amoa of Bich excipients required
for the ;%1 EGVA- NHS, where the NHS is hydrol yzed to the acid),

or the Torii g} vt i ¢ ( DMAEMA- NHS, where the NHS i s hydrol yzed to

[00298] Intscblﬁe aﬁbdd)ment);[ miallit esrslf:ﬂnblms @rovfded hexia ipleappdpiot ydnAnercial viability

relative to P ter tg(g‘{ %40%% E){ ﬁ%l%frt [ &?ﬂ@g}[ﬁ%ll i [lTEt hg)i) @%@‘Pﬁg‘? ellc)cfeased
immunogenicity of the carrier following repeat in vivo admlmstratlon fewer steps needed to assemble the
multiple elements of the delivery vehicle, resulting in lower cost of goods; and reproducibility of
manufacture, as judged by the ability to manufacture repeated batches of product with less than 5%, less than
10%, or less than 20% batch-to-batch variability in biophysical assay properties (including but not limited to
such as HPLC, GPC, DLS, and TEM).

Examples

Throughout the description of the present invention, various known acronyms and abbreviations are used to
describe monomers or monomeric residues derived from polymerization of such monomers. Without

limitation, unless otherwise noted: "BMA" (or the letter "B" as equivalent shorthand notation) represents butyl

UWOTILA33271AP.doc -7 1 -



contains a pyridyl disulfide functionality in the

first block that can be reacted with a thiolated si RNA
wa 2000040328 pol ymer - si RNA conj ugat e. Exanpl e 1.RCT/US2009/043849

Synt hesi s of bl ock copol yner using RAFT

methacryl#%l%ly Igeg}ﬁ{lélgé%eglglber é{lﬁ%ﬁﬁ%&ﬁ%{"ﬂ%@ﬂ?ﬁ goré él%tqeetFe%ﬂg 21%%8191% lent shorthand
notation) répr&yAR N:Md(rﬁttb&#nﬁhdef}@nmhﬂlhﬂrﬁlﬁta bb@ﬁl_)dn)eric residue derived therefrom; "Gal"
refers to gfﬁ%c:t({sg\r%{ flhga?n anroeI gv% %?qn%lﬁﬁ%%“@?é l{}@lgozxgg%{%feétaltgpgoéﬁﬂe%(e. g., acetyl) or to
a pegylatep d@BaGhertRerf (dvaladribdd tlaw); ROMARPrescAB@ShyddE {8yl methacrylate or

.8458- 68.. Bri ef N ne thiol (4,72 .9, .76 nmol) .was. .
monomes RO erd 46 PLACL el Bl Gt Bk Bidue deivea
therefrom;S' ™A AMMNHSY Tie prd€:n (s BORpdr sk yBiuc¢inipBdeldsteg of ndQhaeydik heill Br monomeric residue

. di et hy, t her, (150, 0o at, OC. The sol.ution was.the .
derived R R CE PR or™ 1 Rl DT BB OB Rt 7 P cric acid
or monom@ic readdeaiari chidsirdfioaie "RIEGAAY refdt® ton®peylaet tdehaS9likd widhomer,

Cr oy YDA AT RRTEHE bt sa TR B S apy sueh

designatiof A ated the n@AGdrgmciuaitg Wi tais,lop dinftein§16gs3Ihd@eof() oD2MmomdheYic residue

derved g -GG e RO R e B SR T L he speci
indicated f®itth fs@t@ent bii €ortéxti dea farsen OL4kiYiInskd drianyl t hi ocar bonyl )

di sul fide was then isolated by rotary evaporation. A

solution of bis- (ethylsulfanylthiocarbonyl) disulfide
Example [:PPrapargtioldof@polyaleys and 4, 4' - azobi s(4- cyanopent anoi ¢

acid) (2.10 g, 0,0075 [),.1n ethyl acetate (50 nl)
02991 DfSecoob it e oy R oS bt GRS plepyed

[Aeyvap0) a{BA-B2-/-BAg sol vent, the crude 4-Cyano-4

et fanyl t hj ocar bonyl ) sul f anyl vpent anoi ¢ acid
whee 1L A PLg o R B eSenp S B A e igt fana 42
si | i [Ba-BPeB3]astht beeost dbdkenpslymg@haspossd df ERIdES o tloydmers B1, B2, B3
acetate .hg]xanf: as the .gl uent . /? .
Pol yi K NS e AT GeS BT h I e CHAERPF e “macr o chai n
t r ansik eoleagenyeigtpol yDMAEMA macr oCTA) . [ 00303] The RAFT
ol yner.i zation of DMAEMA was conducted in DVMF at 30 0C
1003001 E’%WB%‘Fyé'bﬁ?C%F%pﬁéyﬁneﬁnDsphere for 18 hours using ECT and
(DRI RAMAZ-ObV-B¢/4met hoxy- 2. 4-di met hyl valeronitrile)

- 70 chem cals) as the radical initiator. The
[Pﬁﬁmwg[é%\g?g)ﬁer to CTAratio ([CTAVM 0 was such that
[PEG A HedneM AjaB-/Nh/-Bt 100% conver si on was 10, 000

[),. inptial CTA to initiator ratio ([CTA]
[PF%W-%@I@%S}]-EB{-_F-% resul tant pol yDMAENMA macr o

[DohEEM AL/ FEMAS NS g genP-/Mas | sol ated by precipitation

int o : : i.et hyl ether/pentane. The resultant
”%M‘%/(‘féﬁsﬁgéﬁllédﬂgsol ved in acetone and subsequently
wpereci pitated into pentane (x3) and dried overnight in
vacug. .C Bl ock copol ynerizati on of DVMAEMA, PAA, and
BNALJI?P(%’HYAI“&@PWE&ANEA) macr oCTA. [00304] The desired
st oi ehipaipel actyticqelant i ti es of DMAEMA, PAA, and BMA were

added. t ( E macr.o di ssol ved in

N, N fS@V%mgﬁN@?ﬁ'}@W%tﬁh%ﬁgﬁer and macr oCTA to

sol Vi A iFeryeaylenpgdyopiimethzaaylato maede Mbr §x@hAleOw anids or 7-8 ethylene

[CTAE]J [IH were 250:1 and 10: 1 respectively.

Fol 19WN3" Yhe addition of V70 the sol utions were

pur gdd AGNHE) in iethggemglid aid-8hydiory ardnahidowed t o react

at for,18 h. The resultant. diblock copolyners

ver g Ry BRI SR o 501 50 vev o et hyl

et harnigM it gridyl dshEidp nethh@iiat ed pol yners were then

redi ssol ved i n acetone and subsequently precipitated

into pentane (x3) and drjed UWOTL\ 33271AP doc
UwoTLsTiARd7 3. over ni ght i n vacuo. /el perneati on chromat ogr aphy

(GPC) was used to determ ne nol ecul ar wei ghts and

pol ydi spersities (PDI, MV M) of both the poly( DMAEVA)

macr oCTA and di bl ock copol yner sanples in DVF with

respect to polynethyl nethacrylate standards (SEC

— —— e\t g e TN NN NN o AN NN o o — R



refractonmeter VE3580 (Viscotek, Houston, TX).
HPLC- grade DMF containing 1.0 wt % Li Br was used as

wo b@ormuiaed e phase. Figure | A sunmari zes t he nOPEDUSZNI/043849
wei ghts, conpositions and bl ock ratios of some of the

P7 RAFT t hesi d . Ex I 1.2. P ti
oo Trigle SNt B SR B BN o OB oF ik i oL Bk g R or

copolymerRfMrica otchBMi afly oemeal i oldy tBEEMApolfmek HEEA. thd DI DEk isTheatral

e e IR BT S, B BRI P e i

amphol ytitNTI Al E - RIS f oltiecauite tielS(i2 by dedly Al e iced), @ryelitemiohio Gblextatple, poly[2-

methacryl(rsy%gﬁi]%qtt[iﬁthglgé@glgih@gtgl}/l%)rlrlgsa)bgt%.! I% g‘?%é%‘legllf &%@%}A%ﬁ% -[B-P-D] polymer
contains a p@lidydwksulgdd faectidedicd inahe fkc bAbcBMak b 18 @adict OMNE a\W@sl8ted siRNA to form a

L @#Jged.mIth nitrogen for 30 mn and all owed to react
polymer-siRN/geOnEP 5 6. 12 h. The resul ting di bl ock copol ymers
Example Wy $nihsod attbhatk bypopyn@e ughg RAFOpolymtiezab®i. 50 v: v di et hyl

ther/ pentane. The precipitated polyners were then

A-RApfﬁﬁﬁvgggﬁvgﬁmin acet one and subsequently precipitated
[00302] TheRt{@h@BRI &id @hdix BInsten aeedr (CATh ) OMEYanb-GhtthiylBullagthiocaGehyl)

er neat | hr. toqra | was used. to det erm pe

sulfany pep G e L R bR e ko eR R ey v ding o o
procedure BpMovadl freal. pediydr EOVE)46 (1T 130 S3F 68 . Bid(1¢l icthhamctkioC @l gy Mefimol) was added

sa es..in, DMF usin Vi scot e VE2001 and ..
over 10 RGPS it B bopr oo S ST A bl oy it dicthylether
(150 ml) aHPUC- Tt adleidnMras aehtildéwddng stk f& 1Wtmifotésd fBior wake adeligidn aBcarbon disulfide

t he bi.l e phase. NVR spectro py, | 3 S ed. .
(6.0 2.79 PSRN TraRAES iy N RS0 S S B A T st Bty Srvration,
suspendedG@AiPOGI citied (100 inl f) had 2eacked vl kndinex@ gl ®02b.n3ol). Bfephahdi ileRBolution was

. and, characteri zati,on of PEGQVA- DMAENMA co- pol rs. ..

ftered. wIGLERT SRS fe o U S PP Sy, SR e bis
(ethylsulfapyldtediboryl sdislfidrwds theh xatatcd s estidy @ dapotatibx angolweien bf His-

and.1.2. The rati f PEGM.and MA in the, first
enytsarfhigeadian D EE §a7 b RS it AP B e et
(2.10 g, 0.007d invil d b athy Inoexer e 0smit ow rhedit eat rdTiix ¢ar- 1|3 0l Por@kveng rotary evaporation of

descri b in Figqure B,  EXx I 4. Preparat.i nd .
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neoretcal o P VE R Ry L orb 0 R HE e o RO GEEAR ) was
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Exanpl e 2. Preparation and characterization of

HPMA- PDS( RNA) co- pol yner conjugates for si RNA drug
waeledooneny? A Synthesis of pyridyl disulfide PCT/US2009/043849

nmet hacryl ate nonomer (PDSI\/A) [00309] Aldrithiol-2(tm

overnight l%ﬁ’ag‘f ézlrﬂernbeﬁtl%%}/_?m piés ?(l&%((l,e) ovhais g%éeglq%%eergﬁrgtggoggcﬁpa? Iweights and
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[00305] TieYiedirg eorhiotheltic qdieiticsadCIMANMM, RANL ehdWaNSA Siteid ddaell th @oly@EGMA)
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macroCTAs(gfsolVRg-}l_;'C]iIQf %%r%t& rﬁnalgﬁla ( X\Ytro/é ﬂogam%wln(é{nﬁg}rpggg é? %R?Vé:nt?.y For all
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AIBN the \é@l&yn?ﬁve% furtgf:cﬁgggj nlg %engpﬁrg&dmﬂﬁn*ﬂ%&g to.rrﬁgc%l [btfﬂﬁwat %) 6d h?cl% The

resulting d‘ilﬂ&k[@dﬂidl}fmeedwhy isoled g pelaipdirihogo aEhy v didiyesther/pdhatdd. The
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Example f, I ebgfaion g Ufacte TR SRR eved | f
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vl et hacryl ate
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Example T.

[00307] Pdlmiidﬂ aymlybblat\xes ﬁeBM@f)led qulecHBédaﬁ Emiﬁﬂésl i asl 10X, uﬁ)\éﬁlﬁb&mer feed ratios to

it B U SRR G e
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monomersumder* alodk is r70gertiairans phe¥BearddsC 8uhmari & cﬁira(ﬁﬁrlz@lﬁbn of polymers

synthes1zeg{)y E(XE@ C%Qo&%[ﬁt]eg%gt%%% %ﬁlgl&dﬁna{ng |]\§18K %d%g%?r]g?lﬁ %0 Ipo ymertrat90 of
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(acidic) fogmnj ugati on to HPMA- PDSMA co- pol ymer [00313] Thi ol at ed
Example gé reparafipn rel i} 3 ) 2\~ 7\ ( X -B?L” ;e O
[00308] detm@ gyhthedik &vaﬁ p@ﬁ)rrhdfd asldesfcﬁbfm if (Elkarﬁ[ﬂm lupgatdi 101 usisg monomer feed ratios to

obtain theB goglgﬂgg ion ofz :{Pbocg r?apo % éer agnzlés flAnE:gdfﬁlgAﬁg/{;A E/IAA(NHS)
UWOTL\332”APFfbur with the di sul fi de’¥educi ng agent TCEP
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(400 M) was then reacted for 24 hours with the

pyridyl disulfidefunctionalized

/—bt’)




pol ynmer in phosphate buffer (pH 7) containing 5 inM
et hyl enedi am netetraacetic acid (EDTA). [00314] The

w0 e@otts@ed of the pyridyl disulfide polynmer w tPCT/OS20RMN3849
thiol creates 2- pyridinethione whi ch can be

spectro otorre rical asured to ch er, .
P01 poly B USSR B 5 Beer THE o ovies GUIRY AR Eaif Qa0 s containing
polymers @x 68 &ﬂgﬁtedﬁﬂn fqueanjbufat(pisspae df bitadonadd) aSIPEbdtésn 7U6anB %05 for 1-4 hrs

ricine l]le al i of the conjugation
at room ettt S 876 eihe B B B Firdea Taem pr o to
Example Slpseﬂ%ﬁﬁmt and\chrakierizetionas TPMA PDS (RNA) Ed-potyinbiecopfigyitee for siRNA
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onsoo) ALY @ 25 Byt dst bl one el sase ane e, L or cort. e

solution wyAitiOEsi a&‘solﬁlflorp@ Zydiiﬁﬁ@ethuhéthloble(tﬂ ( 1 IZ& ggELt 30ngmag Bll’]ZlOSml methanol over

30 min. g on G YisrLyier oyt R T ARt Rl PulPof = ishEr egoat it was

washed twicaGhihal) nﬂ@f Yoyl cziek.i Thn cﬁﬂdcc&i’podﬁi- wiskyne vel inak ml of methanol and the

GOy VR o PRS- L o

solid. Yiellglsabe) wi th potenti al for actlve targeting of

onto BEE SRR L ) BB S ST v
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ddi t t at h
stowly via ingi a1 RS FBoUmrhERhpRd. A rabaskigh: Upggetion was

quenched Bynsag Natl0:OG (B0 fnl} z[rﬁmzstfr@feda)g ethlyl {cEh)330anlisSidd confibigedat i@ layer was

further vl R L B0 G A OB TS e b G KBS E R B SR a0 e pur
product wis@lugfi€) byt olupinatiteetdghphpaly/Her . Konbal NanglibReyrup. Rf = 0.28 (EA/Hex
=1”)§ﬁ%%y i ng agent. Synthesis of the RAFT agent. [00316]

FT chain transfer agent (CTA)
B.2irodeDghvsAIt d-ayihérBymbatsbonyl sul f anyl - 2- et hyl - propi on

[00311] Tl}egﬁqﬁglil‘%oly?ﬁf%%%%%% &;ﬁ lhﬁgré%qu'i% %%@gggf;%e@ﬁg/fﬁ nal 83 BB disulfide

methacrylde @iailpal & 10 WpARDME( @ti6) igeonBE wWiiv IDMI(SO0 weiphi pe)rceandonomer solvent)
at 68°C urﬁ%%daalf}?oggé Iétgl’ge?séPﬁﬁe%g‘i @H@%ﬁ%@%&—éz&éﬁ%ﬁs&%ﬁéﬂ?y s fAllgﬁg as t%e free radical
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weight of ZL 51 BRI S RTEB 806° Ry oty ATR By nigo-cTA was
isolated b}&epkat‘eaﬁ)ﬁ:dl,pltﬁifdneldo aieeyl MyS@m manichnbli. | t ered. The
ern

[00312] T a(jg)g ésl daﬁeg u]fc%gga%gli[mrl %%7%‘? ﬁtglgris grpdt then usecTI I%r dcl'log)olyrglerlzatlon of
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Faimola G GO AR PO B MAANSLITANGT 252 e pPs PR TS

macroCTA dissabied in{ NONRJimbiyl@@mamib ((/1)5 \(Itl% Ghogomé.akd maabC TA t@solvent). The radical

initiator Aggylﬁtazlﬁlegdﬁ% afg]?/% \éoﬁglflfltgg e;lé) t? E e'lchg Bﬂegﬁaglog 1sga%%)\ivecgto proceed

under a nift@@ea piosphiceeded ouls 40 6B COA&tIeWardshﬂhe rdsalen( @blddk/potymed isIsolated by
ded sl owl y .und it L
preciptai s B 8 il oGP e Sis ety B SR o e

product is thevpastad Wtiene avid dedhyt etbel ahodrial dvetnight iafvadioh.  The
_ !PlA_,.SLﬁqgen rated under reduced
v NS de product (1.0 g,
[00313] Ttﬁ’&%(ymRNA)was bedatnkdcpnpadreitlly) (Agded @ ou] 30 81 Jas Syupildxa N A with a

cisuice S e s icobi BRI SUBFSRHGR S SRUER N it

uwonLsTiAREe aci d 3-azi dopr opyl esf¥sr.  3- Azi dopr opanol (265 ny,
2.62 mol, 1.0 equiv) is dissolved in nethylene
chloride (5 nL) in a 50 nL UWOTL\ 33271AP doc
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apprOX|nater O OC A solutlon of trlethylan1ne (O 73




met hyl ene chloride (5 nL) is added dropw se, and the

solution is allowed to reach roomtenperature while
waeionimage for 3 h. The solution i s concentrat eBCT/ON®NI/043849

reduced pressure, diluted with ethyl ether (100 nm.),

lyOphlhze(z%C[nEﬂo}“b 1%(:(\1&@\&% %ﬁl}s t?e% %%ﬁ%%g%%ﬁ%uglgﬁg esrg ?nlﬁfag%l %gl%% immobilized
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functional gy o et diheNorRIaE SH D 1) geatapiees Pbeliay lﬁm@g@maéett%md (EDTA).

[00314] Th\é'r@cﬁloﬂ (kf@hepﬂyﬁdjd(zﬁsu(ﬁlle BSly@er Widhy Rghdhloﬁﬁe@esﬁ%hdiﬂ@ﬂhlone which can
Synt hesis of propargyl folate, [00320] Folic¢ acid

be spectro]ekft%neérlcagy Boryred %qagteweﬁgpgaé]an PWCW 7{9_ rtll?ﬁl)vagg?ée disulfide
exchange, %Qbﬁdgdtd@ afe MAbEHd S]DSLPAGEUB 5‘%]\&’1&51@5 Q@Mﬁ lfbﬁl@llé]' amqg&s &280conjugation
0025 nol} and

reactions aa%ta%tfd hameneliceai Fﬁ’@r i SRUPAGR 0 ey FRaeich HE R A from the

polymer i@ i@lenBoniehk. C@nj@%&lﬁ@n RadMdhd Be BSrRGHE 4t PLI®mMeRNA stoichiometries of
sol ution of proparg
0
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prepare bligk ST Tt €T ENRNS BOCB Bk AR oR B pRcntal o
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pownwraﬁuﬂﬁﬁgﬂﬁmﬁgth@§ﬁta nitrogen atnosphere. The reaction

ture is stlrred at 26 0C for 22 h in the absence of
Symm””%&?@%ﬁF 8% reaction mxture is exposed to air, and
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acid 3- aZlqogrOBYlé:éﬁebqqlatCérd\N%fScPrT‘PéSFQﬁ%QOHOVFﬁe resulting folate

[00317] SynthesifbirahadofdbiasH. SLQQIQfOYIr?ﬂ'OpiI@l @t(ﬁg SQIr{cnﬁlii -1 e]qbrv) and sodium azide
Ilter
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59 &, 1 PR SOOI At S 4o plcrescpminare i
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[00318] Syﬁ&%é%? %tITE 5@5@&%@&%18 %El'r\y%ngl?)?ebe& b?TEJI a?ﬂ%laoggel (%MP Cl).
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10 cquiv) GBS OB Pkt @@'%Ioﬁoﬁ%ﬁa P el 354 G totion
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point) 63 9p324] NMR spectroscopy of the synthesized polyner
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restricts the notion of UWOTL\ 33271AP doc -77-the

protons formng the core segnents and prevents
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of the core. This is reflected by a significance
suppressi on or di sappearance of the 1H NMR signal s of

w0 b@ogarseespondi ng protons. W used this i nherBC/US2009/043849
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k of th
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he obi.c. co r bl ock shoul
metntenciReBE ByelogoBe e SRERE g iR 8P Tl Rtk BB mRERPe e waie
stirring forf h. [Tat yoleton RR0YCASw6d lnmeﬁm;.logd pessganditutiolivetity) cterd100 mL), and

D20 (agueous sol vent The 1k ectr
washed vt R SO B SR G Ay <Gl R R o
solution (ﬂin@ﬂ%uﬁce@dﬁeﬂj (3T @@aﬂl@la?érhs s{éﬁdr;’téﬂi drigd @leOMESOMAI.C AL hrddfiltered. The
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absence ofcmy@nsh&l rbacEb mOdwte 8 emﬂiteé(Etotah&nﬁ ittiessblubibrois Ipagsal rovEMIumn of

neutral alu%%n‘gg@ds gefnroﬁé dl?nélg%\%lgl.?uéns Bﬁcs %IS)%EY usnpg%gpgtataed ?n?or l?exanes. The resulting
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yop 11Zatiloolrrrs uniformparticles 45 nmin size either alone or
Example 4 NMRspddirsdczgy dfcbldcbmpog/n{a:r Hﬁxovg%éo(mglﬂ\w) [ 00328]

Particl ol / S| .
o Sl eSS s AR PRI g s it

like structuts imguavub/Bdluhn Zet asi zer Nano ZS. Pol yners were

[00323] L ;’Ishﬁ:ecgrfl gFreggs%%%g g%rlgﬁgrz)%gg(gﬂ ?‘dt!ﬁgtgd F}go Hg)rrﬁﬁé%g deuterated

water (D,@Qurps*EXAR detdtariun bk @WM—H};E(DB@;itsfdsﬂi Rncﬂchﬂmi‘caISslhﬁiiWévere determined in ppm

from tetraréégg;{q%ipagge(f(&r@@é)%n or eyw%qyl)q%gpgér?? %g% ﬁ araélé]s soghum salt (for D,0O).

Polymer c&ricBMAti oPiRxV 2. al one (45 nm and PRxO729v6 corrpl exed

[00324] Nltgliﬁzséeiécltr\;vol\\?{oéf (gf tﬁeg;)g}l&lgshzl%#:ggw{sr% éihu?gw % u)(meé ﬁir %?V <6§ anfxample in aqueous
buffer protidt@ingeldend thaele dﬂilt'bcktpo]&maﬂsybﬁ ihs pakenp alvymven fEPRXWCARY th aqueous solution.

Formatlon[oéga%gfis r%g % fa rmaglon 8 sﬁ;beltlde%ggs%%.ﬁsrfrtearé%lgzérett aél{egtlfligt% th%)motion of
UWOTLSRTIAMES | ymer PRXO729v6 bi nds "0 si RNA at various charge

ratios resulting in a conplex with reduced

el ectrophoretic nobility. UWOTL\ 33271AP doc

-78-[100330] Pol yner si RNA bi ndi ng was anal yzed by gel

el ectrophoresis (Figure 4) and denonstrates that



conpl ete si RNA binding to polyner occurs at a
pol yner/si RNA charge ratio of 4 :1 and hi gher. Exanple
wQq@200enimecal stability concentration (CSC) of PpoI/ysmn9/043849
PRxO729v6. (Figure 5) [00331] The fol |l ow ng exanpl e
rmnslt[rates thag)sthe m article

the proton?)%f‘% ISRk YA alng prgy uI’telatE)IT ﬁyéfhlaraﬁe éagtdvegrb{hf: g(ﬂvent and the protons
of the core] DRISB2¢rdoRt e Elgﬂwiﬁmﬁrem ol ds gpearadte oNthPBENMH §igials of the

H 7. t f / 0.5 M Nadl .
corespondBi, i ip S Vs EPRE AL uRaRNes gt By ey hy e

hydrophokm)/lﬂﬁcka)f thefcotedf tRmyecllofis dettivaly sﬁieldddi.ilf)ﬂn&elﬂd‘s are fﬂxrn@/uﬂhqueous media,

o dissppesiRpith s Bk T e i P G A
[00325] Fig@a e elRtwsalid '0rNMR capiutents Gt gdlyther PRaDYATR6 inRAXQ7 20yic solvent) and DO

coeons GRREF T 0y PR SR P TR0 S M e 10 o
signals attfitiutiduvo dll],lpdlyrﬁ@ pyéreds 1ﬁ‘diﬁlltlﬂ§thdﬂ tBS@tyadrehamdeihain dispersed (non-aggregated)
c agor eg at es. AS
in CDCl, arsla Ip{ers%]veet %0; Gilrrpr%tplésa(:ﬁ{l g;(pcb%r'g\e} ngJ](they sg"grfnau Jélalcates that stable
micelles witBO@33¢d cbids &re&i@&fdﬁﬁh@i fdenbRSI70atAS ofghﬁf: sélinent. migned 2eshows the 'H
SOC

t f. PRxO729v G ted i .
ok spe i G ERA7 G R TR St Bt e DR PRy UP L BBHRGD block (BMIA
PAA, DMABMA) @isappetitfeonimihe epelc@urt.Orhes indiCd3 3 st yrirelesRRUGRZIEE cores are

formed fro@%]ﬁ%;@)k?&vgltu?{ %ﬂle(lal?s sé{l%{lrﬂy #ﬁ)regﬁ alglél%t %%(%lf: \épeegtrlitg %%%gnal attributed to the
resonance PE@S proefls bthélywrandteyl lgtaght of SialdMAFMYY (2. 181 (idh) @ndergbomsignificant

sunpressicp S g Pl e P SR P GRG0 waer

i.c., mainlg thakcisged Rxappl BMAEMANA lsh@@)lei @lulafiorsin@®dAcswhit fherthieghtkd percentage of

PAA, DM?Eﬁ/]z{mtj é%erﬂyﬁfoﬁﬁ%gé %g g}(é&g)& trd%gc{f) flI‘OIfl a‘)@%}%gi elr(i.j CBbE%OM ggil\jes the

approximasd RNA-@rythd Ayt sigha i Dicl e28\l\ascqama|aa et tidy cahiclmisioh.vi ng

[00326] T %@gﬁ%%eg%ﬁ%g@gw egh%{rﬁe%}s%%a?%h%t?@%&oﬁ? PE)?O??@V6 forms micelles

with an orﬁrcgi cordxdelhtiicturieiess thbiicablbanal wMAENA foemgethyidrddr@ter shell

surroundmg agy?re c%%%ﬁo&gé aytgfeo E%l({/ltétgtg é]%\ug) g%#geré:H{E@%{cglbﬁs?atob:d?z%lg%%ys of opposite

charge (PAR/DIMMAEMADMSO (20 nmM st ock sol ution), and 25 ul of the

Example ? ﬁéﬂéfﬂ&ﬁt&c?t%n% &ﬂég%?tergana? IR 810 %aatrcgei %1% f R% ymer %8726%18 complexed

tosiRNA.(dgated for at least 30 min at roomtenperature.

om0 dad S50 B S A PR PR s s

either alon€ P47 ehy kn mesfdlcfwmgbmmtopm,& [ ed fromreaction

onses) P EET Tyt sl ol et S e Pl rt it Braled fbym B i

scattering Udig; fovielpah QﬁtaSZdRN%ﬂ@yS I Febyplmegh 8att frieﬂ;ﬁre\ﬂ/aSpHoqﬂﬁte&)dffa%d guline, pH 7.4

s ol Py Q00 RS PR SE AR SE 1MhBpfy cein

21 mer-si RBEDY A isioBSith ﬁ)ﬂ'leareﬁ’cal Hhatee mitiool 411epsitive thangs oﬁrpdilylhért‘ agative charges

on s1RNA,f'l{$e @z%)og 1%%98 4 %%ﬁo%%hgémﬁg g)ged(%%mﬂ%érfgt arg} aﬁ}ilre %) show similar

particle si&$ wih En&frnﬁlftdﬁdhsﬁmum thigoliynmer foll owed by anneal i ng

xample i 061 S0 PHLRE UG e VA B b HFa Diae raios

(Flgure4)pr ocedur e of the above exanpl e starting with a si ngI e

[00329] Tkﬁl{&{?o&?g ed;alinpla gm?r}slr%tgs tﬂattpﬁ yfnﬁﬁﬂ%}ﬁjg %év%%&)r?do lflcp sr\[%ﬁg anarlous charge

rmumramHMgeid@mthewmoﬁpkehaamaﬂyx&mMmﬁﬂnﬁjn IS added to the
reaction m xture, and the two strands are allowed to
anneal for 1 hr at a tenperature approximately 200C

wonsiAtel ow t he Tm of the dup%gx RNA. Exanpl e 10: Knock-down
activity of siRNA - mcellic assenbly conpl exes in
cultured mammal i an cells. (Figure 7 and Figure 12).




UWOTL\ 33271AP doc -79-[00337] Knock-down (KD) activity

of si RNA/ pol yner PRxO729v6 conpl exes was assayed in
wW@gemalsd429 or mat by measuring specific gene expPEBBERNI/043849

after 24 hours of treat msnt wi th PRxO729v6: si RNA

o001 PSR TSR pisfiRe SIS bR arbr ey R i ekt e anogyirages that

complete DN Aibhdin@td palEmeE acugeat ﬁ@bﬂyﬁﬁr/samdA@ﬁngmtm at 4: Dmnzi tagher.

xample 2l iR & S5 Rl SOEEbE e 91 on 1o

[00331] THdebldowaed dxampla dd@6hstthtendiitiied mivelth parteRpredenty ﬁg)ol}@ﬁéx PBS)729v6 is

table t lgdsp?cg | RNA concentrations were eval uated at 100, 50,

srablelo 12570 ?1‘ i9% 5 nM Pol ymer was added either at 4:1, 2:1

[00332] Pobymel ka@nawg@asr ddsblO&d 1n(FlBS&i1fféﬂ' PAET4 ﬁlQl| cybmhtratlon of 1 mg/ml + 0.5 M NaCl.
concentratio

Particle Sl%ﬁ’é’faé In}ﬁawéed\}a;{ n%ﬁég} iscgﬁgm}gé)gﬁrl atSd :fo d I‘ﬁ{l%f%)é g?rla lutions from 1 mg/ml to
1.6 ug/ml @il PBS EY).5 MONaCC radguges shatvi 0t 4 far@ill €z¢ Of Aqut £3hen is stable down to a

concnrfTPASSED L) B SRR P SO LSRRG 0t o o e

stability cdmeénblaiont €M COMEeNhdigidi 0 Ppoly horehade d@i‘oﬂﬁh&nﬁ tsin npﬁ-'tslﬁﬁ‘ciﬁc aggregates.

Example %%ogrg}%lgfbl%%} ?é\i%ﬁ)éret%{e N}S\l}fl r 1afolfﬁ)§feﬂg ﬁ@ r&%nﬁégué% C |e2§< ; 3t Ia ;‘) n

[00333] THis dxainfle Avi@snseaBCRMttiabhicarstshownf flyeEaRR(72oN6 Ishidk@thted in organic

for 30 mnputes then added to cells for final
solvents, C%Sﬁséeélg?vmépﬁe 3}?@“) \Xﬁ’atu’ff" JrEdiFEe @t he negati ve
[00334] PdD}OiiHr Pak072%0d @hs drNAvybia vhrsdak afgeﬁic Rlvdaeuit $ cqositration of 1 mg/ml and

particle s1zte a)vag%}geﬁ{l]lt%eldﬁgl Y %@Xg) teeraléln e1§u V\% %\Eaggﬂegg rel aon v?ratlon of
dimethylfdgamidi (]aMIF)/ESIH’@Bl micel$sddigssciation fed M@at@d anthsFi gur e 12A

cat >60°/ KD activity (shading)
Example 81 oaludiin SRRARE SEYEe RROig) it and bi gher
A. Conjugaine€ dbubitduandedaiR N tvits ihRiNAonoinine bIothdeYyﬁlef est ed.

onsss) s G0 af RN PR e 4l S0V AR AP A R g 5 o soatum

phosphate AL 13 MiNay'l, ywhis7. Dsaabwechowatninebu Ferd g g bokRx H@fz?ﬁvlﬁcdrﬂ(ﬁatﬁ with the pH in

e ranse SEBART o8 TG SERT R R P 8 Sf BT TG Har 40 Lt gyriation of

6.2 mg/ml G:IOD‘NEIOE(dO Li70Y| ﬁomoﬁllﬁoﬁ)Oirﬂ% IuDde thd SITavesckGolnd@ny dsatlid«ino each ml of

amino- SlRéI%I to big’ﬁgﬂﬁlmﬁ él)[lgﬁf\%\ twn mer&n)% a& %gt%ﬁ?ée@@té%gﬁ%aﬁgoarﬁ t%liiperature

Longer redéﬁbrﬁlﬁhés\(inbl}ddl\n@ eveesight) didaot aﬂVdRNA/ ﬁﬂ:ﬁﬁﬁfﬂihbdifld:anﬁﬁ Tahie d’lOdlfled RNA
(pyridyl dlalﬁfl{iﬁ) ng?] gj‘%ﬁ f%gl rg’%ggér/g—%gd%l}f Igﬁ%g& Pr\ﬁe élttratéons Bg?g 50 mM sodium
phosphate JE150M/ NaB'l LlQ/n[M EDTdpHatA. Mok firby@kedStRN0A - @yiidyt eikllé8e Wiisaeacted at a

u activity. EXx le 11:. Knock-do
15 molar EEFRHFOM B LiRIANE FisBinige i Phefnch® RS Sl 10-50 maa
EDTA in Iﬂ}ﬂ]”pHG’)Qe Extefit of tattionechs mniwatd @actephdismefitDy BG}elease of pyridine-2-
hi db ?Wr]*gf KD) activity of GAPDH specific dicer
tone an ﬁggltelle TBPTRRAY pol yner  conpl exes is assayed in a
B. Conjug@@nwbihglé eramadd RIyA mq»urynﬁgfo%%ygﬁm@heg(@frtMcm strand.

onssst i kendenr Seda®! P EPRNeat bar rEReR D e reb B o
example s@@Mg &ith tark@pld stranded amino modified RNA. After the coupling of the RNA pyridyl disulfide

with the blg% (fogéiﬁglg Ig]tc?lg:;gre complg%rléo‘rnta(r:}rf Msgam isa Eﬁo%eqreap(\:%grq rcr:ﬁxture, and the

two strand{ e All ko Cakpe Arféyr WirGr relp&aaturCipprokdnGardy 20°Ub&oWniter Ian bf tbk duplex
RNA Pol ymer and GAPDH targeting si RNA or negative
" control siRNA (IDT) are mixed in 25 uL to obtain

Example U Knodsdc&hﬁt‘c@ﬁ'tyr kiROBA -amiteltio agembly abinplases &t cubtufed n@hmmalian cells.
(Figure 7 & éﬁ‘%ﬁu transfection concentration and allowed to

& ex or 30 minutes before addition to HeLa cells
oA 100 ul nor mal nedi a “€bnt ai ni ng 10% FBS. Final si RNA

concentrations are exam ned at 100, 50, 25, and 12.5

nM Polymer is added either at 4:1, 2:1 or 1:1 charge

ratios, or at fixed polyner concentrations of 40, 20,

10 and 5 ug/m to determ ne what condltlon results in

1. . L7 a3 " — . R IA " T |



UWOTL\ 33271AP doc -80-concentrations at all siRNA
concentrations tested. This polynmer concentration is

w@oinaisdent with stable mcelle formation fronP@EUS1009/€13849
size anal yses. Exanpl e 12: Knock- dovvn activity of

[00337] K%Eﬁa‘ﬁl gﬁb)cag 1Y1§/ de ([s:;) ool ong%%)bg ct)rR lj:)‘éegz\’x{eafs %sil%ed bq; 96-well format

by measurihg ORlcDO gﬁﬁ)&&&pfelsﬁorﬁdfﬂ\m l@fursdif @edtmsnt B thraixe729vENRNA complexes.

romes RSG5 R B ESSPACSRR B Sh O o v

various chtn’geﬁ]hmézmﬁ cuhdehirgoiohsyarsfold oA didalstaRiéction dflcent@ton addallowed to

comple 16 Ry T & P ADAP Rt pompgog 107 1. Fimal

siRNA cor&ﬁﬁttaﬁ@ﬂib&@ersﬁra&ﬁdd at 100, 50, 25, and 12.5 nM. Polymer was added either at 4:1, 2:1 or 1:1

charge ratlﬂ\i) 8B?t(fi'%r (ﬁ{)og} Uerga%%agpgsr g lg\%%éregﬁékggg %Jétgrﬁlglée Wf-ll;lt conditions

result in h@hd’sﬁﬁﬂ actdvity. For charge ratios (Flgure 7 A), the complexes were prepared at higher

concentratgm IuécAﬁageed U Ogrrﬁlé@;{ltce;g gn then serlplrcﬁruted at éJ %0% over conceGCtjratlon shown on graphs

just prior t6'addTinGo aqwrfurr AT My botc ot 6 (@i Ty B ARSMATWIpbly Ber were
mer and. ApoB targeti | or negatjyv
complexe@% Sf%éllov%rl nt(eltlﬁl:rs) shg ROPPLY 1rrcng%eéls fjali_ IBlnBtBi @?rhacide(? to cells for

final concan@rhicdll Showharigere 7atis 08 n@adveconea Ntdta RN NS asikolsed Bl itburs post treatment
i.nal transf ance tratl on and | qued

and Pt R b A U aR D B PO or RS Car T b

quantitativie PCROResults in Gt gwed 7 ;meldh@re:mmt aldHiguge Dn#BSe >EMBED @i RYAshading)

obtained “ﬁ%&%@f%% %t%ﬂig/r&l&lga ig ‘ig] cﬁgﬁ%ntgitloas a? all %%%(?O’l’li@%%gt&q]ﬁlg i;egtgd. This

concentratfoatvia® 8oin@denatvitii i;txlﬂdmpﬁlleyﬁdiﬁﬁatmﬁ frogiparti@tc st anadfsed OLigh2KD) activity was

10, an t ter t condition resul
avservd it SRRt gy By RGN R e FEBt 66 BRI & b
concentratfp@Shd telf1@]&11]lil&ﬂl(4 aﬁldarg%pétﬁl) mcenppfee&sumpldxsfomaemme@kver concentration
e to 2

4.5 ug/nﬂll‘f"%lﬁgl’)ol%rg}er C‘f léCﬁ{ltFE{Ug{l égdl ly ﬁgbﬁ]ﬁ){) gg/]gsﬁlg@ﬁ%%l?l mPlgngO729V6

showed hichD\Abﬂi\ytva\bkﬁhﬂed'et\MlRmA pmicymloﬁtdldlﬁbt ugkwhman PRYOGIR6 micelles

were stablélz.}cﬁ))lndghelg%r(%t | [0 ]o(ﬁ%gé‘ﬁll[ @gg ?,]ctw@rolg g?s eli(%vtel f %?ﬁnt %Sdi(ieaglﬂﬁ tgat stable

micelles aﬂ&‘irﬁﬁl[rb(ﬁfof gcscth{m anivfty.om part| cl e size anal yses. Exanpl e

Example (L IgPOhea8 0 domled Wale CHOThOT e ABER B i cutured

mammaliadetlisvi ty of ApoBl OO specific si RNA/ pol yner conpl exes

onsss) €T R by i TR E e U Y A ARG enes s asayea

in a 96- welléMﬁiaSby rBﬁishh@ (ARIEH a¢re egi@sRibn ianrr2dhemno UBﬂre}Aternawtt]i] golymer :

oot diB e S8 Pl s s Tl TP ARG RSt BBk Tt

rGrGrUrC(mlrgﬂ@eAfIﬁGRN@)rAﬂnCﬂa{UlrUﬁ}rC}dmtArdwHC ahBseh@ursndgpost fi nal

e R TR A

siRNA or s&tiNg codied] &R NANADT saré siMed ire2b flr t@mbiain\/&aflolamﬁaré@ﬁ%sﬁad concentrations
at 5-fold Ol\eiﬁ)%%‘f‘ }%Ias %&%%ﬂ)nnga %ﬁ‘ﬁglﬂiﬁﬁ%g?"tv%ﬂ\étg ﬁ%%)lgygég:ﬁ}gal Iu% lt’)efgreerglgdsiﬁon to Hela
cells in 100D @kmﬂbnmdlacctmtamlhg/ 1096 FE\ﬁdﬁiﬁa{X{I{NﬂtdoﬁmﬁﬁﬁloﬂN&e examined at 100, 50, 25,

and 12.5 nﬁﬁL hﬁgﬁgé% gtgc}é:fl |e1 er flt%ogﬁ krﬁlo El‘%g%{) Ss I{)n §1X%%%061‘¥)r116ir ci)lg}:e%tg)atlons of 40,

20, 10, and®poBn0O deeaniné whmanﬁduﬂtansﬂtﬂﬂ&ghbst g@)nmtne;otrbeleRNA is isolated 24 hours

post treatw%&ﬁ(‘ﬁgﬁ%ﬁo 15 gnneiésuée 6? g% eq%% 1néefr{1ag rnorél}f lﬁ% l%?%eng{PngA and

HPRT, by fjunangitaienPCRV Rekul 6hywre60% KRpotvignibiaged swth Phlduner at 10 ug/ml and higher
ol i gonucl eoti de conpl exes. Two ApoBl OO anti sense
ol i gonucl eoti des specifjc to nouse ApoB are:

uworLsAPe - GTCOCTGAAGATGTCAATGES | position 541 of the coding
regi on and 5' - ATGTCAATGCCACATGICCA-S', position 531 of
the coding region [00342] Pol yner and an ApoB
targeting anti sense DNA ol i gonucl eoti de or negative
control DNA ollgonucleotlde (scranbled sequence) are

I



5-fold over final transfection concentration and

all owed to conplex for 30 mnutes before addition to
WOHe@B40MOTL\ 33271AP doc -81-cells in 100 uL nPCTEE2009/043849

msdi a contai ning 10% FBS. Final oligonucl eotide

tr ons are examned at 100, 50, .25 and 12.5
concentratﬁ)m; atig S% cqngenérat&tgla )t(eé efl n]g?s %)ﬁynzf:r i(?nc%‘[}t]ftlgl} is fOlTClﬂ%}V&% stable

micelle fom@tib®&om @hrtiale sizé xtelcys@;ol yner concent rati ons of 40, 20,

Example fﬁé{nﬂa@%ogglt a%{agly é %pgg @) s alpo C(foogn% %%ﬁolgfélglsﬁdnammﬂlan cells.

[00339] Kiv@kHISwPasIb) atct’lﬁ@/t dTenpb B 8000 pApiBli KN @ Pik @ S8thsarhte SiRNA complexed to

. d At t I
polymer 1s§n%%§?#&% ﬁﬂgE&%’e ggf\rll}eibla%i %kug%qg@o%@]ge%gg%?zsglgﬁ SZ? hours (I)'fl treatment

with polynhde MRS si&INACTOnPlex e mhy A3 106 SRAIN deiuintis:actisk Wirdng: Of

s BT P LR ol ST o o

5'-rAr ArABGHUr ViGry rvASC i8Sy €A rbyUiCr Afas'| ig: A0iBY O®dicalseiieato kiRNA sequence is:

sense st R REATEGH (PO TG AR oF AR R B A arisE g fenc

5'rUrCrCAG Uk WAl r A grie RogirCA i e 23 arl(rabSon-0an eelyheadidngpoBitargeting

siRNA or %Aé%l\g:@gﬁtaolglm HIB f%{:] {eﬂrﬂ){eg %1{ ndi élg?wvzle(\éﬁr Erﬁrg rag?_i and concentrations
at 5-fold over4inalegihstyction dasomBtien Mmdallovat e cenplesoRB) mimtes ))efoﬂdldtﬂmﬁon to

d d |1 RBC trif
epG2 cefsif 1P o Pl St Bt 0 1P e e K e n Ay IR bR ined at 100,
50, 25, an(EEfFﬁnMRBﬂ‘yrﬂﬁﬁfaddﬁSé’iﬁ& aB 41l] Iesr 1:0 cidgaratiossalat figsd palyther

concentratgor}}%%?{(l)t %6 891 ae% )mé ?%CF ge?nrllt-}lre %%tocgﬁéi@%) 88(5:1 %55& aagtivity. Total

RNA is isdPiRdOV2 ﬂostltﬁmﬁneﬁtoﬂﬂ A@uB WAS:xpresioads mt:asm@dil e@dtitve atd iarmal

normahzeljc%ﬂ%se%ﬁ?]g% ad'lquP%gl W%%thtﬁtgwd(‘%?éwié I | I@%rKD activity obtained with

polymer a(plol ugrTErahs hllgh&% cﬁmﬁmkm;ls a2 Bl KRN RMAnsaHadded The polymer concentration
charge rati os (sane

is Comadeﬁg{"@%‘é?%\f 161}?8% fto’fnéafulog FI{SHRPS&IC%& Zyﬁléal}ysgsi one). Sol utions
Example 1: mo&lydm\rn aatiatyef (MpoBIﬂO}sﬁE‘ﬂA SipRiAecompleaxeia awene: model

oossor iR T o Bl oL A 57 SR B RN RGN bRl D ned in a mouse

model by IdeacsﬁtﬁrgeﬂiﬁoBﬂ)f)(E@@feafhd)rouﬂ&VﬁftlsRR)&QY 2900 clpﬂﬂsy:[’m tevelt.dRukb/@ati@ are dosed

1ntravenou618 d aqé etgué&?lé w?thﬁ;bi lgrlt gx?)' C%I vl 11&% 8 %B)?exe(? to po}/ymer at 1:1, 2:1 or

4:1 chargepﬁtﬁﬂ@dil@ﬁlEIOﬁRNRBﬁ swliirie ltofnall. yistburd bexn énd I‘dosmoinyfnﬁé stifRNA and blood and

iver sampfe BRI UGy 8 “rteait RS A R m tver anc

ApoB100 txpansdeis hedsurdal reldiettd e aomntlza hses, kH:HR:lEande}Aamﬁ beghaatitative PCR.

example B4R RS RGE F6TRoH TSSO FERT MRS | Baprigprolenes in

cultured mhomall#0%4IL ysi s) . The results show that PRxOr29v6 al one

[00341] K ogk% Wcagab&t}%%wﬁ%gﬁ%ecﬁgﬁsg&!% élgjgogﬁcrdﬁteo)}gﬁgwﬁexed to

polymer 1s|’l?esl’ai§aécyih la©6-atelltfbranal lﬁ}xmﬁdfasmhlg\lﬁqjoBeGO @86 ogiratiedlafwr 2 hours of treatment

with polyng a%g{))%e Ii]égnrgﬁ.})glt&%gggqc eﬁtl elnc%gjgteré%t Oé] %Bé]l%]ooggln%g’%r%ohgonucleotides

spemflctoall[tﬁlhq/ApQBajé pol ymer PRxO729v6. (Fi gure 9) [00344] This

AR SRR PGB AL Sy MR Tl S & egppand

smm@a&mﬂ?@mmwc@s Paodiiial B3 of {h@@&uﬁg refio. 5 ng/ n

f n S | ie

onse2t PP Sronf el TR TS Pl B R Gl o
ohgonuclef)llldeQSbran‘ﬂolé(Bsreqmed& y(reSmS@l in 26 oh teastthinestoedchare G::&E)@Gh}d @bentrations at
5-fold over f %&Lflﬁ nt(i:?erhcaog(geggfthogl {' aly\ola g]Eo C%ImtgL m‘?or 3g-ér1?1§1tltgs l#ego gv%%lition to HepG2
UWOTLSRTIAPRE nut es and then dried %]ntl | anal ysis. Transm ssion

el ectron mcroscopy (TEM was carried out on a JEOL

m croscope. Figure 9 shows a typical electron

m crograph of polyner PRxO729v6 deronstrating

spherl cal partl cl es WI t h ~appr OXI nat e d| rren3| ons
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conpl exes. (Figure 10) UWOTL\ 33271AP doc -82-[00346]

Thi s exanpl e denonstrates that polynmer PRxO729v6 can
woredbasE@2a nore efficient cellular uptake of PCT/US2009/043849

quorescent-IabeIed si RNA and endosomal rel ease than a

cells in 10%‘9 gorﬁ}a S e agrﬁ{l&ig&”)TEES gelggt%‘éﬁ[l%)g‘g 4?8%;%:&2%@ ?1r|e|e§<amined at 100,

50, 25, and:ml 3 v ]Ptgyrﬁéteﬂzrdiklgfﬁlthbm ubal il on]:1 Cleirée&amr(& at ﬁ&rdspbs/ﬁfeed

o B R0 DR, G BT EERRL T v o

RNA is 1sd’lﬂt:d Bl houamobt@xameneine ApoB MedxpisskPBTs méisﬂrsélreﬂmWe (2 internal

centrati added to cells for
normalizerSeqciy ﬁ?&ﬁm&?ﬁ?ﬁa{? SniaAng i Reubat ed overnight. Cells
Example 18 Demshddati@Conwhenidr DAREs tabiliamg\at g lof @adeilio Assemblidd@nd their siRNA
) nEcle%ﬁ) for 10 mnutes and then fixed in 3.7%
complexes(Biehte|%kehyde- | X PBS for 5 minutes and washed with
[00343] pHPBSponSadipb@isaedeetabiTEGestivitt Wastsd@bdsts (Avaliny@il¥mer alone or PRx0729v6

, fl uorescent m.croscope. Fi e.l hows the. o
:siRNA compr%?selgtg é)ﬁeé)grapr?rg nggle‘gwecgll?lg(gd&eps %@ lgg(y\geﬁeannmng membrane-lytic activity
by hemoglbbih k&R (abidoatranel 184 dir g lScil(Dlﬁn)O'ﬂ“hIﬁ@ﬁlﬁHlEﬁt 81 RINAiticepaE edd to mimic

tq |i ofec m ne Partlc st.ai ni ng. of
endosomal b BER G G ke Bl S0 et bR s s & 1uman rea
blood celld ((R(BED wort, isoMiéd 18/ (ﬁhtﬁfugStGJndyinowhdisﬁlbﬁd Stllladted mg'a@ﬁtamers containing
mer - si co i ndi cat e t hey have
oA RIS PO RO St O NG A9 i e gl 29 KDC in PBS
specific pHL&.8, Uptcak&). (PIRXST@IV@ alhl)ﬁlb’r@ﬁh@im% RRNC etin@Be x| wids @esfed lay¢tREentrations
C_asse 00348] This_exanple .
jus above gRNEY PR B R PR O SISO T RDISEUS 56 GRerisikNA
complex, 15akve EIRN[A \bé}s adhel (p PReAOMD vt 1y 2:hydr ﬂ‘[ﬁll’&?b&kﬁrgﬂ‘irﬂ'ﬁ)b [same polgmer

concentrat}ﬁn%gqr P%‘ 35‘%%}?;2\%1?% 8EPOQ§IP NR-II’-I? §r f i¥{? m g{;n eoxley\rvrgrre formed at

20X final islsayedl mmmrﬁmﬁi{ﬁnﬁeeh midglileted ﬁimgacm{n%ejrlﬁe;(aﬁhﬁrH]IQJ,ol\zKMe:fent
preparaiofi  brp PO U e e B b S e By RE R b Qe gavgron

preparatloﬁ Riossli a0 M’ (e a3 0 prepiretiqy RBOsvisipelitetimioneldr@olymer/siRNA complex were

incubated Et 0?19%?8 NG e? g]n %Pﬁ‘?‘f%ﬁ ocrtgrrnﬁ%]ég f ?tg%jr(fe Eg}gﬁr%p V&éer%té%lsferred to
cuvettes amimbstgbange detdrinked a€3dOnih ater@nt hbﬁME/bl@ ngixpreatd 53@5540mmn}m:m40 of 1%

Triton X- lggfonscf,l?@(g op é%oq??r 01(918%(‘1@,8} I‘ el r%%létg/g IR%? %t%%x@?#glg? alone (Figure 8A) or

PRXO729VWI/51’1]hNAITCOﬂlﬂ@X idusd BNAs noTh&:rr&DﬁC tral 7. daﬁcabeaﬁrﬁesaﬁ@wsi‘ngl@ more

fl t hot te
nemotytie 0P B RS ot FHERTE P RS A B e e fipgtymer
Example B6: iTkdnsiaissiof deltlog ntaocepit (TaM) atal {sCMTpoliy sieidlet @7 2vo s@idoe 9)

lotti the in it tio 1336 I 3 f t]
onsser Gy QbR B AT b eHe e Bobr i g B orms

qmmnmhﬁmaknmﬂpmadude drug, dipyridanole

[00345] A é% f@/m%s%?ut]@g }%}562%’%&@@?\6% %rpklgd%as 8%%1]5&' s lagaos %(r)atgcy co}aper grid for

30 minuted Thp gt adyfixdd yd Karadvakytsysdiudaey idhwedshearin Emod}ezttchaﬂﬁk pnd&AndHhen in

water 8 tmgeg%€ gaslgeg(ﬁ? \Plii(tﬂs:ii %%&E%gll fl%ga?lyll(agét%e &%%5 elsl agd ﬁl%rrl Sried until
analysis. Toinpiyssidaereduen &rﬁ)trEﬁcolé}O(TEI\/mﬁas airgedious soh ViBOlL rrﬁbra'sblli)e( Biglre 9 shows a

dded. d i .and i
wypical etefTrk migRRR P HTRL Y PRydrgthat Mot BSOS S B apnpgmate
(hmmmmmthemdﬁugm$m&mxmhedhyﬁmmmhmmeammﬂ@mnkmthgniceIIe The

Example Eﬂpreacgpéel IlélCI‘O%CO?q% fs ceﬂ élatagei an&l i%raﬁe Ear dng)%gtlioglao ¢ elymer siRNA

(mnmbxasgégﬁwnscopy at 25 and 37 0OC Control measurenments are
al so conducted by neasuring the tinme-dependent
reduction in dlpyrldanole absor bance i n deioni zed

UworLsTANkeat er in t he absence of %opolyner The absorbance at
both 25 and 37 0OC is neasured for each tine point, and
the value is subtracted fromthat observed in the
solution. Exanple 19. Effect of pH on polyner
structure (Flgure 11) [00351] ThIS exanple

o R . " o, " e o R I



|l owering the pHfrom7.4 to 4.7. [00352] Particle Size

of polynmer PRxO729v6.2 was neasured by dynam c |ight
waeabtieeng at pH 7.4 and a series of acidic pPCTEE200%5043849

dovvn to pH4.7 in PBS at 5-fold serial dilutions from

[00346] Thﬁ e&agﬁ%&%m?rﬁg?tesa@atﬁl{y?leaP%&égsé %ﬁﬁeﬁleg%gqre %F geqt éﬂu?ar uptake of

fluorescendiabdléd @RNAQMeﬂdOsoﬁlalngﬂldﬁie tidver 1gpid- basbcE@drﬂﬁcttdﬁ religsigoci at e

003471 11 o T b P MG B S B s O Pipt fer i Mepetion. cots

were transfOley Wih cittics $@CAM FAODsiRINOi @ fdtiag il 0@ bir widi 100&M BAM-siRNA at a

poe- G5 BRSPS PEL T s

concentratfo@l Adaedt toreinaoetml X %ﬁc&ntﬁhdﬁkf]‘hhd’hn&ibﬂl@d otx@p| @1R Gere stained with

DAPI (for b/g}lgﬁ%tiqnf qu glg([sll)ltsgﬁ IQ gnw h?rg%)%g?g ?% ggr?r%fque é( PBS for
5 minutes exiangsheiswiders Sﬁrﬁﬁlﬁﬁvéfetﬂiﬁgddiwftm & ZEiONA gkt flugre8cent microscope.

rizure 10 B R Mgt B et o b B A by APy ofpotvmer ke

compared i lmoﬁﬁiﬁmﬁﬁpjﬂﬂgyﬂﬂ DA). @ﬂr)lcﬁlﬂite stﬁl(ﬂln)gl’(liﬁﬁpdf&tamﬁ@ﬁRHd cbﬁipfé@es suggest an

endosoma%lgﬁgr SI d@g\gelr (%yltoo sfgj:‘cas 03 B’g}?ﬁiﬂgg& L a%xes indicate they have been
released fr3th(cAdsorn&5 80 HmGR)optaomf or m a gal act ose

Example f%jgfﬁé#eg&t slgjég ﬁ%&r&ﬁ%ﬁwSlgq?eg:glfegglgoo&@%eggﬁﬁ)éﬁg{}%cglhg Qs%enrllbhes

[00348] TIBSJszﬁih'plte ldlelﬁbnstré@ thdikeali hy&bdphobio @lolcofile@arel takégkby the predominantly

ner i.s a copol yner contai ni ng
hydrOphObﬁ%‘er‘fy‘? ac Fey(Tf|p8 ﬁp%{’&%@ gr oxy succi nam de ( MAA(NHS))
[00349] Thahiemtien gfglopateosite REGEM dn evithsut @KRNAJ@ ablﬁ"dmb@bj hudNSence probe

di ' d
technique ?sdngt ;ﬁrzen%{(%\l\ﬁ ° ﬁ\ﬁ\vﬁgg@" 65 ?Nlhgb %he d)a.lglulpl?lfl%% pé’f:ﬁnﬁ én?? @1"&: lfllg(%‘ilgr core could
be determmmtr@dhdmﬁdloﬂﬂ’tﬁmsi‘slhﬁ rgarxﬁhlepﬁf tlﬁ&pyffﬁnﬁ ﬁpeatn}iry rihdyluorescence emlss10n

' eguent t hi ol at.e
spectrum o%ﬂx\re{le 1n;ii yéners IB?%? ? o ?ﬁ&[}f&g& @?ﬁi&p mfém& a flxed excitation
wavelengtPoE}yamat witina afnstgﬁlpa&h@mcen%}aﬁbrﬁmmel OélMi Tha bagzmasxaﬂéé’lfﬁom 0.001% to
lLlustrates the s nthesis s
20% (w/wg Qlégrt 1§hé)ut2@gg/h EgA( %GFFB%CUH%‘(]A% arg, c&mlr us&glag}'] 18%%uorescence

spectrophdinfetérc N flnort dcamts b greriagan tup cfeiodmuounzh @) The[cdO3H biicelle concentration

v is GRERSGEIS piouing s RERIE Lo Bo St S EndikE hon iR Ao,

[00350] Sifiitidy) a werd sthhl$ s0lcvdd diup, dillﬁ}yldﬁihlﬂaﬁ{ [@Qléhs(QFHy)iroaﬁdlyﬂ)hﬁmo) 2,7-bis(1-

pivrian) 3E3 Hp T« PRl LT ol Bl g pwd anogpiono

Co4HaoNe O] MWUE 805) ﬁﬂﬁWrIScﬁatﬂillﬁt‘o the ickle @ dfERxOEON6 as'lionWseH«ﬂymar(l 0 mg) and

N T L STy TR T

the solutioh xestifredatsntnfor §heo ﬂlb@ﬁdil’ate tlieaiy@” inwake etipheti¢ dedofwhd Micelle. The

solution (%@m%]%t & dde%m%%gy%vﬁah ed %r% I&jg:?su? g &u%@m lgly {Jg—ws

spectroscopy eSSuné31 . gbhtr(tllm&:amrmﬁﬁtspﬁmhmionduﬂ@é bg meﬁi@npg td uaik-dependent
vv%s col.um chromat o

reduction FPé/F Herg?o&%%aé?r%{ncg én (zemnbzﬁil w)?tg 1|n 6% agfﬁnceqqa cgp(ﬁymers'gheo?bﬂl@nce at both

25 and 37 f(ll & nadashirgt fAneashlichh poia) andEhé voboe is sublrdct¢dRiom thacobBer@&l in &= solution.

xample & Fi G BE ey ol Yol ! i Soorved i n ary o

[00351] THiS&amhle denchstrines NN 1hiitell sgct8 oRpatymér)PRuaE29a6ld édlidsociated upon

lowering t%%p%go ture ,at RT. The reaction m xture was heated to
'®’overdight. After the reaction, EA (15 nL) was

[00352] Paathttetlzd & pblyeesDRANT2D16.2and nwatuesd l:(ySiann‘ﬂ@ hg‘l!&Scatl;Slén:g dt H 7.4 and a

series of a‘\(ﬁ@f’ 85[ Vgl%eﬁ\%o%r | gﬁ%ﬁé EﬂéliB attgi— erflei{ Q lhtlog 3 rom g/m[ 8\’8&4 mg/ml.

UWOTLSRTIAREhr omat ogr aphy to get coft ound 2 as a coI orless oil.
Yield : 80 % TLC (12 and p-Ani sal dhyde): EA/Hex : 1/1
(Rf: 0.33). [00357] Conpound 3 : Conpound 2 (1.034 g,
2.05 nmmol) was dissolved in MeOH (24 nL) and bubbl ed
vvlth I\I2 for 10 mn and then Pd/C (10% (90 rTg) and TFA

o o o N a o o



another 3 h. The Pd/C was renoved by celite and MeCH

was evaporated to get the conpound 3 as a sticky gel.
w@oopouned 3 can be used without further purifiPREl/Us2909/043849

Yield: 95 % TLC (p- Ani sal dhyde MeOH CH2A 2 @ 1/4

Figure 11 e g 1Y g sl (oAb 15 Bl Yot B
dissociate (dh fbfn that ﬁodlﬂes"ﬁggﬂ_ekatcweﬁguld 11$B @lhdtxedhdt b]t ifdnClsidg @dibic ipALvalues down to
o T S AR LR i
concentrat{ds, 28d ]i’odchs i@&emngl 1gvelstof pbilng lhdidmats )roner-8 nadal ede.

er eﬂct i on

eV|ous reac T
wxample 3:Rf%g’ G EuliFotndting SR p Lo Yy BB The
[00353] Tt@f&(awmmamﬂm&@dmumkamm@ﬁ tarednjpsBias b raegeaﬂgihgalﬁe (for exdeple,

rodyct purified mat ogr a
galactose) 5%? p#wglclggﬁiﬁ 6%&&)6%106{ orng&?ef de%ég d%l?q%(ikd;o{) Ig% Hp%éﬁl_ed)olymer is
prepared usin/BQEKibeHAG2n fraghieQta(ifif chainQrafGr (B(AIHE]T@Shiafarﬁy AL Westdsolecules.

1998; 31(1&,55%2 ggb%'t) ES§HE’ g 851%{;“%%' Eléc&: gct&nzlhz%c? %1 (?clk%glgo ;ger%-gmg cgam transfer
agent with[cRMAENAL tHeBVEoRAALENMARIMED) The (iBy Blbbles asditdbckMAENMAer is prepared as a
copolymervoogtrla%%%e ylac Zlﬁ%(écl? g; %5 I‘ | §9(%é1glglﬁleélgl@(ﬁgsgL&P%?eF%ﬁgLiactose—PEG—
amine is cﬂl@atedi’o the N@S@kdﬁiﬁs O elary &t cdihd-died filadi RCA fig @Jﬂjugated to the NHS, or
d h, 98%

where pyrifE B Ay TR SES G G borore Gl Edhatis sbsequenty
reacted w1th&hi0h&&>d1R|1}EX foribinbi pdymerafNA SorfaegteDVE (i gh purity

»rhe gl as I al closed with the
Example %16];1?)5 ‘PR Olh (?a% %epdz(gfqnﬁ Cf/g% ?) eé@% (carried out in
[00354] Schémé Clultadids thersgtthesiit sklidhielTgy gafa0fosSPEGammine T@v@npoe@Ly)iaddthe galactose-

| aced in a preheated reaction block at 700C.
CTA (Cha“i*ﬁrénﬁf%ﬁg?rﬁ%éﬁowo%f‘cg@e was stirred for 2 h 40 min. The
[00355] Capuad h?@nmmta@@eﬁadsea(ﬂd g, tzhﬁnmoX)tand e- [mcslbforemeﬂy)é:tnoxy] ethanol

b n ut e top the
ot koS SR TR oo eoyTH R i By’ R k1 or 1h
The BF;. (E}EZGEQ 6 me, Teetsmmdil @,ds tldale(ﬂ toghd Iﬁa‘ﬁbumﬂﬁxmadr(bp’vﬁse dver lah 3Q@ i¢¥lbath. The

. _beaker was added 60 nmL eth 80
rsction R s AT reR S TR e Dat o e Stk g CArct vas
added to ddatd Ehé relicth. Diye etpafc bger tWhEndfmﬁalkzed with @;ittﬁﬂaaﬂ II\MHC@E@) washed by brine
and then dﬁ%cglgygl}%g%(as Elgeg(;ﬂa;t(ﬁ'h \ﬁ;a?sl}e I 02\16 un eﬁ?eégc% % ﬁ, | tro] %[gqg e(f’ﬂé%(m ¢ product. The
crude produéeds piutifaddibg Miash@ienrodiF fngitdpegbh{ e gt fmaﬂi pltoldiim?o)as $light yellow oil. Yield :
xane/ et (v/ v nts fr one

55 % LG P oo Py e B el Saet b7 aBarior ¥0 s tum
[00356] Cdnafouftd It GaimpBid 1y(|1el6@ 29 tnngpl) Vﬁtﬁll’dﬁﬁﬁb‘lyed iff My TPMB G 5riyl.and the NaN;
e o RO T OB b A B P
After the r&zﬁ:ﬁoﬁz EA](?Dﬁ)mﬂ) @194dd3d © tig: Blufidn @dEz@fferZﬁBmﬂ) Washis@ld 20akHhd organic

layer 5 Umﬁi‘j T%R/El%arﬁg Iager% % Bcg?}r]]\gg%é g Bt ﬁ#eﬁ% O&l]?nnzchg'omngog%dpﬁy to get

compoundQCdsymfﬁlbﬂé’sabil OTlelat 80 @) TLE oF, ad ﬂS}AAEalﬂ]h}mle) BA/I&)nt1He®if:2).33).

[00357] COE]FBR'\M;QH%]CF é i: fomgﬂlén . e(é é)é% ? SZE%IP%/HE) ma é{% g Vad nrq\ggﬁ?& ](24AI mi) and bubbled with

N, for 10 iGingud ¢hdh Bd/Cq 000D any andniffs@0 ap}awerfe a@ttd tdBhe yﬂewous solution. The
t hacr

reaction l%rﬁ gg? %bﬁ g éwﬁ/&? R){%%%n ?(K@rtléen Fsléeyrg%:&oq W%s sﬁgﬁg %t RT under H, for

another 3 l¢ @hel FYCofas basived By eiitenad (MESDI m&:h)potamedte ek dolpound 3 as a sticky
PA AR

gel. Compglgwglé%a Z aste(:‘i]j Q ?tg%uégué@e%@pu%@g ]tOR f%:yﬂa(lﬁg) ggléagdhé/ge eOH/CH,Cl,

: 1/4 (Rf: 0.@0ei ved. Azobi si sobutyronitri I e (AI BN) (99% was

UWOTILA33271AP.doc -84-



recrystallized from nmethanol and dried under vacuum

The DMAEMA nmacr oCTA was synt hesized and purified as
waemenidaed above (M1~10000; PDI-1.3; > 98% . NrCT/US2009/043849

N- Di net hyl f ormam de (DMF) (99.99% (Purchased from

onsss) Coppibd B3O8 Lo W N e S b BRPC O TRE ) mvd e

dissolved MWEITBC1UA S thIa St F €CHietedtidromixpod yiaedonixiioudly @#det @nRT overnight.

Compounc{ 888133,19 Po'%oqearﬂﬁ%l/%e@)r}}% HEM&QMTOPQ%%@Z (1% ﬁ#ﬁd%@lowly o the

previous ré\dhﬁ:cﬁm A. TR Badgion GhixXd&E 6vapeamkiesusly AliBN af RT 34erfiight. The CH;Cl was

removed ug(aea é%%gﬁﬁlg)réglslﬁ?s {ll}d% erPr%cﬂ'lg Vge? é)arl{;ed%a%kh(‘eo?umn ch)ron\{v?ogmphy to get
the compo@ddd Moanenew gelr Gieida3 81 %8 d TWwasMJdOBLOH &S RN g0.58)% of
conversion) The nononers concentration was 3 M The
xture was then degassed by bubbling nitrogen into

he nlxtu or_3Q_pi nut ©@cafd then placed in a heater
hggaﬁﬂﬁLéL__ﬁl igplay: 70-71; stix¥ihg .

3599 -BFQOEL pmCl, Thfec NBs, J»eﬁcbva%r 6 Mour S,
t en st opped by pl aci ng thécQial in I'ce and exposing
the mixture to air. [00363] Rurification: Polyner
purification was done fron1acetone/DNF 1:1into
oMdexane/ et her 75/25 (three tinmes). The resulting
| yorer was dried under,, v uum f or 0Oa¢PA°east 18 hours.
AcO S ectrgnwshomed_a%ngh.purl t he pol yner.
Neovi nyl™~gPoups™wehke oMedt V. TFae OWBS,~_ O~y
di al ysed from et hanol agai nst doubl e -|on|4eg wat er
for 4,days and then |yophilized. The polynmgr was
anal yzed by gel perneation chromatography {GPC) using
t he EQII wi ng conditions: Sol vent: DME L|Br 1% Fl ow

rat e: 5 m / minvad. pfecticon voluﬁé 0036 N s
eTal T8 800G POy (s ~
HOOC” Callibrate the detectors. GPC analy5|®ibf tj%§ Te ultln S
Pol ymer: Nh=40889 g/ mol. PDi=I. 43. dn/dc= p.048967.

Exanpl e 20.3. Synthesis of gal -[ DVMAEMA] - [ BVA- PAA- DM
AEN%?@P@D?BB¢ﬁ$yﬁ@W@@D%Iﬁﬁ%M@a¢ﬁméd)@@@ﬂa§0ﬁé§b%ﬁbed)
i n exanple 20.2. Flrst a gal act ose- DMVAEMA macr o- CTA
Example Z@? HhRBA C$D 1\3/9 PAADMAGAELPT T hat
A ( exanp

al act ose- e 20.1, cpd 4) was used in place
A. Synthesp§ of EVFAEMA hecrRld-n tr ansfer agent. This resulted in

[00359] Poﬁ;hﬁ‘eréé{t%hﬁ%' B 9 o18sReh WRYAENVR . W) Qva@ﬁhd%&‘ §*3 5 mg ECT (RAFT CTA),
functionali zed %Rlactose (Figure 13).

2.1 mg ATRY | (eeryefalHzqdrmisE Ry hgdlaanel) é“rf)bg BN nﬁAlgleeld 98 G- was passed through a
small alunﬁﬁ/arl,tohﬁﬁf 6§ _b&f&% RELIAH R QLK dARy W\(ﬁ%h Parity without inhibitor).

escrlbed I n exanpl e 20.2.B. Follow ng synthesis; the

The glass ygleragicloggdovidehs Pplafrapupd PoBcd Hieh andoeesEariet @t e gedenth under

stirring) fo?‘SO hﬂp lTH@Ee‘a@f(‘)n Vﬂtl w20 v SO4-LHELBd FadRA %ﬁ)‘c@ atbfé)ﬁ(f qrhe rddkion mixture
.5 for 2 hrs, UWOTL\ 33271AP doc -86-foll owed

was stlrreddfpla¥ 40 grimrile sopesap Phzereneind NVRISHECT# 64y thﬁ/éfsﬁl tisi@dce bath for

23nmnmggagap&éﬁgy&ggm@&ﬁégmgﬁ of the deprotected gal actose
ol ymer. Exanple 20.4. Preparation and

[00360] P‘E‘Iﬁlﬁ?t’é?ét PhGeBRe BRS JIDEMbaRAEiNHS)urp-Bn 2 BOGNL fpker was added
240 mL he@%l;a%% 6%280[26 (@v)@]ancﬁﬁﬂ&%&%&x%%&@&dﬁﬁ flﬁt’xturL QAS&Rkq drop by drop

ymer synthesis was perfornmed as described in
to the beal@;( arlequb/ thig prgd{lcgﬁén @il yyhigl is£aldecied bpp@grp@g q_QWn tb&qlﬂﬁiy solution; yield
=135¢g (4”!5% ogg%ralfﬁeqpl{aaéﬂs%ré ;serfemeal (9 gt 3 ﬁmgﬁ% F& GNP E%%)yz*ol(@/ﬂ)) mixed
he 1st copo gure 15 summari zes
solvents frg]gaﬁit:qﬁ@g sgluta@m F@ﬁ]éy ﬂ@tpéi/ afvpso(ﬁlegpnder vacuum for 8 h at RT yleld ~1g.
Summary: [(ﬂEtheory M%%ﬂa‘t 48Rl pol yner where the co-pol ynmer
of nononers in the 1st block is 70:30. Exanple
20 5 Conj ugation of gal actose-PEG amine to
UWOTLSETAPPEGVA- MAA(NHS) to produ%e [ PEGVAMAA( Gal ) J-[ B-P- D]
pol ymer




[00367] Figure 16 illustrates the preparation of

gal actose functionalized DVAEMA- MAA( NHS) or PEGVAMAA(
WORIBY/1di4290] ock co- pol ynmers. Pol yrmer PCT/US2009/043849

[DI\/AEI\/A—I\/AA(Nl—IS)I-[B-P-D] or [ PEGVA- MAA(NHS)] - [BPD]

was in at a concentratjon, bet
Name 5 rrgﬁﬁs( “@I act 088YPEG ani H??pr epar{é}é gh dg@gura 15%‘
DMAEMexanpl 652011 (cpd13) was newtpal i zed mwgh 1-2 301¢g

equi valents of triethyla d a to the action
ECT i'xt ur efétfa rati o?of 5 ﬁo%zgﬂ% ne POt yner 35%
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[00361] All b't&rrﬁda[swﬁﬂ tﬂ‘aﬁlts@fler@pm‘ﬂdlsé‘dl fﬁﬁh SngBNA‘BdrICh &ompady Unkess specified. Butyl

metnacyt EONYRERE o i Emo6) T DBR TRPA PRSI GRa P s troven

a column (A@)hﬁll@ﬂtlm(nBQlﬁbdl&:Eh) t@@)nochth@ pﬁl@mﬂﬂzaﬁbﬁiﬂﬁi\ﬂ&oﬁ heropllradstitagd (PAA)

i de .am ne used, to ati
9970w T RS SR B o B A b s o 09 was
recrystalligt Gidm ﬁl@lianb]'t&ld(dﬁétj uHgait vacuun@fThé DW]H‘HB%MT@RN@ Wy@hekized and

i s TSN FRI0U P! 1B RRB. ASHHTE] b o

(Purchasedificle ENE]))EWP@ adagdert gﬁdd: dridans] £ easived. iMeganof peatanding@thieCwere purchased
sol vent &for DI}/B or a m xed sol vent

trom EMIEQARY st Rhg SR ry PSR Glong. 5 s fol ) oned
[00362] PdD}}tneadﬁiid'nl BRIACE. 120 1 €7 thaloled) PARE0 858%G S15ameclcd] IAVASVEA (1.156 ¢,

735 mno GG C RS AEP AR sl e Y p BB R P 7T A R 10:0) ana

DMF (5. 3pw)|\&yé addedutldei de@gamtruesealmivmle ah:d: COA:Mudnbeits Iﬂatﬁhﬁécﬁdas 1:360

NA. React |
assuming 3 ARG i P il 950 TheBipiisetts PR dsassed by
bubbling nétx&aPpine ROmMxurSHhse ﬂi}hﬁltﬁslayd thhepllageﬁp)m hdaree Hloplo{ Themionieger: 67 °C;

s 1 S sl DA e G ety drefhigpcme e v

mlceandé;ﬁabgmgﬁeilrﬁxtﬁr)etdar reacted at a 2-5 nol ar excess over

[00363] P 15%/tg?g] Psol}gléeégﬁré#g E?{g‘tgﬁh g?lecfr(%ﬁ Fl?eé(?pe/d&fl_ﬁli 1 41’(1%0 %Z‘é‘ﬂﬁg?t%}f 75/25 (three

times). Th2fksultingGaiynutg &fas dtiedainda Vh&iﬁﬁﬁblezm ldagt 1P @piirk.dithe NMR spectrum showed a

. . | dyl - di sul f.i difi 00371] . Th .
high purlt}g%t! edi/ﬂll}in&%r.zijﬂ \flil}g %r%mlver:e ggs %811 3/‘% Ipolei \?{?SB}L%ysletﬁfrom ethanol against
double de- Em&mi) ete20r 6 dayREbtaMbe MASHHNIHSY | The [pBlymP: \D}s anglgreddly g6l godneation

chromatogiafgb (Efpél)Hélnﬁjgﬁ?@[.?@%?%gogg}ﬁ?%2%{1\‘2 élg tﬂhlgl?/%&gﬁg;:j g’?} Erl;tleg(l)'u}ﬁe ml/min.

Injection vemmeugmmon and the conj ugati on reaction carried out

[00364] C deegléjr:ria (gietlb?\l\‘g &;tvpﬁlée %%E%L}ERE%% d&:&e&tors. GPC analysis of the

resulting PoB/fef: MB—JLH$89Fgmﬁoloth1t4h dole=pe&p99ede transducti on

Example S0 R GRS DM AR BRI 5% ot 1T 26t 1o

[00365] S}&yﬂilh‘@&i @#ried ogteds ldederibelrim a)tairrip'lemg) X Birgy @alat:h)@e—_BMA-EBIHQ macro-CTA
was prepalp 8 geixglinﬁlg &6‘2 é%lp)oeégep} C or;]:&ac ose G‘PA %ex%r%i) e (gp%r4[)nwgsa 1|1sed in place of ECT
as the Chalﬁ@m%ﬁwﬂmwm@ﬁhésh wwmmth.an ¢hd functionalized

galactose @ég&l 1?1) ffheg%l%crgosgl[]\%g{@yéﬁa&(irg gtal‘lfkgvgds ftl%epleu epdﬁgblfn%eesﬂ%%thfz F]econd block
[BMA-PAdBMIATFIMIE] as dchadbaddn agetpte 2DCHEP Holtoroilng kynztesis whd debml @otecting groups
on the galac ar ose eove%l-ar}b ﬁgl{br?lsgn\%lggg& Enﬁlesoglurm lg%gboéll eb}lt?er I'EQS for 2 hrs,
UWOTL‘3327““’é’hd functl onal i zed pol y 3r i n phosphate buf fer (pH 7)
containing 5 nM et hyl enedi am netetraacetic acid
(EDTA). [00373] Reaction of the pyridyl disulfide
pol ymer end group with the peptide cysteine creates 2-
pyrldlnethlone mhlch can be spectrophotpnetrlcally
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further validate disulfide exchange, the conjugates

are run on an SDS-PAGE 16.5% tricine gel. In parallel,
w@bkiognewed of the conjugation reactions are treRCEBUS209/043849

i mobi | i zed TCEP prior to SDS-PAGE to verify rel ease

followed bé’ﬁ]{ﬁtbﬂﬁﬁ‘ﬁ'g Erpphlf L oﬁl\;ﬂgéwgtﬁ(é%?ﬁyo%als P%e ?%ﬁlgﬁl gl% dresence of the

deprotecte@ @iladiask ed t@tpoaley mer / pept i de stoichi ometries of 1, 2,

examote 31 il BE L RIELOTES 18 RSO RRORS, TEASHLSTEN v

MMA(NHSQ)(B -Bgatditdstkebipbiyiency. An SDS PAGE gel is utilized to

[00366] Po dllleg; ﬁgg{ﬂ}e%lg g\{a? g% 0%% ars%egfll)%l 18?)9%%250&22@%%@%&}1&%&@ 1ntFlgure 14) using

monomer Qbkﬁﬁthbi ty obthinttheedepiefatdosh@odi iinres thdi1felosk &dpalydieﬁ lElgfutele summarizes the

BTN BTN RT S G R L A E

monomersaﬁldletlﬁeloﬁlfﬁGOpGptI de band is no | onger visible at

vample 7% KRR iR i Bt PR B hagbBA Shusl B ofisebecnaa-

MAA(GalI)]t-[BI BD)@slsiet e to cl eave the pol ynmer-peptide disulfide

00367 FigleP SO ERR o T Sl M S5 ARG R A A ARRH & proma-

MAANHSLANMED - ﬁ)lyﬂlersA?omn@e []])MAEMS@MM@QHS@HWP -S| Ig[PEGMA MAA(NHS)

-1 By Py P BECTRGG £5Peer bbby B8 Sl BOG pfune prepara

as describattie exinipld 106l @pd &) veo Mputiall 28l Vﬁthpll ZI’Jécﬁlll\JaIeylts of rietyRmiead sdded to the

: f th b dest abi. | k
raction gy ARG AR Byt BB R PP TR TR for 612 e Fllowed
by additiobfamkguad folhine ofEabha dialydie agalt ﬂeldmz‘e:g waled 6 1 depaldyyahiization.

Example JE K gsmgﬁtg]%@ }@\&‘? %&FAC%WPS gheCagh) F%P%ﬂ&&?@%‘%

MAA(RNap]e[Bl-le-:D]btigmers ani oni ¢ at about neutral pH, the core
ein.the.s

[00368] Fl%lfr% iﬁA agd E%E{F\%s tﬁe? Tcgfu)étugts g% 1?[“185l %gH{XF §‘1at ﬁbe Eon]%ated Ito NHS
containingfpoty@letsi [ﬁelﬁﬁ:ﬁ antdsyrited ipgxasplagod. @RNAa{wﬂeyobﬁfnedrﬁmh rAgflent (Boulder,

con i 535 Pabh L e 25t BT S UL S5 6 ATERSABL e e

to provide @@i¥pIfids &active ghaup ddritiiejconfugaion ef thichaddsROA (Fibee MBBDIr ane

dest a zi ng. bl ock copol ynmer er.ei
onseo1 R MIS L i B R PrufERENDy TR Ehpcapisd ow e
standard celeliitoabtdnsiziinggf bh ogknic apahyd@rezammbdNar or ]DMSOCGH‘ emiRbd@kvent DMSO

TSN T T W D AN

deionized ehteafoo Utlaynadiyophilipitiont he first chargeabl e species
[00370] Re%?t%oglg)f ] chgt?glg%g)ayle%gsEII‘)J‘%%WP%S@@%[ E}}V\ﬁlél{ﬁer el r}eatgp ion w1hh thiolated siRNA.

Reaction dﬁpjﬁﬁiyl disul Agsaitd WitlC AP chimaifigg aolpherk & datried oﬁt aﬂﬁ@d@ﬁbmlen example

20.5. Subsg%u%tfy técia hzi)kglg%?gp g:/]glﬁrglcs) 1(s) l%vg;ﬁ I1n étk}%@faégh%}eglﬂlléll g% aizu eecm%l—f%ld in sodium

bicarbonate dufifriasd$ 8. alhdlatecdiRINYX (Bikure 07 8) Blrected aO:f 2-5 helarexdessatver polymer NHS

a| zi bl ock. copol shel |
groups at %@% ?’se é‘glgﬂ‘”ﬁ?EY ?}?@'Sl f‘g%rﬁg[f E%jlmp ?I&? %e nmenbr ane
Example 9(;‘3? tCaorlcl)]ll_lfgaglon 09 Berapeutl%gp%dé/ Odk é)g/%‘la)\él)w slu%dﬁ moﬁ%g gglﬁmgrl ock
[00371] Tlre@lyndylshsn@ldanfoduﬁsd p(ﬂhae‘rglesi:hb@i is feaih@s 24. BleﬁEGMAa,mAA(NHS) 1-[B-P-D],
can also bei lhse€ Por conél‘,lﬂgta%J oonLt% él tlp ap% ntlc l})teptlcFeEF urleﬁl?@ er e
for conjugstivel zindblhecuokjugaﬁloh y@btﬂ)@lﬁaﬁled oaitas a@onnfbeda)e]nwutormbdupﬁ-[PEdiMAA
senbly conprising a plurality of nenbrane
MAA(Pep%gf[laébbﬁj ?lﬁmerbl ock copolyners, the mcellic assenbly
conprising a core and a shell, wherein the core
oA e mpri ses a plurality o¥’"core bl ocks of the nmenbrane
destabi | i zi ng bl ock copol yners, wherein the shell

conprises a plurality of shell blocks of the

nt%%shzed prepared



menbr ane destabilizing bl ock copol yners, wherein the

core block is a pH dependent nenbrane destabili zing
wohyapophebe conprising a first chargeabl e specP@rUS1A2/043849

is anionic at about neutral pH, and mherein t he shel

s B R AR GPe 5 S SHRAhr
peptide (A@lpRbdiBente ﬁ;,utlmtiﬁrt@d;}ﬁ’ltkbsh& mnﬁmanﬂlzd@%@bmﬂ thezBaxgBH3 @pkide (Antp-BH3)

.. copol re nenbr stabilizing at a pH of about
Contammgé‘.‘%f?’ }éftef%\ﬂécy“%%ﬁfl 0 about 6.5, or about 6.2,
RQIKIWFQNHWEWKIG\AGG}W@}H@L@HIGE]DIMS&H}SII gzomrH) aryengire Gk@dhfvls for

BN N A TR K

TCEP imna826Divithie iin 8daddse@sel ITFH2, reddb&Y [&plﬂdet(hl(ﬂl) ;ﬂﬂ)‘d@ @A €cacted for 24 hours with the

parcy ik F iR A OR B LR S B B RENT) ¢

ethylenedih@istetrfaafiicheid (ED€ss than 1.4, less than 1.3, OI‘ Iess

than 1.2. 8 he .m lic senbly of a
03731 REGPER, o 15 oy ST St Sad SRR S puilY e B e
pyridinethiag thﬁﬁb&spﬁcﬂfoipﬁcﬂorﬁethhﬂl& thebduadko cﬁMEh&éS&ﬁﬂ%ﬁBndﬁﬂnency To

further Valéﬁig gu]ﬁldf: ﬁ)écﬂ]gcel P (%:Oélfa'}%?ﬁgg%g 00];51 &%5@@%%@ L6 g% ?,r&cbrre gel ?ri parallel,

aliquots ofghédjugdidn rddagondiaratchicd wath Sembilzc0 fTCRMPriof to SDSHIMEGH toSerify release
fih W?grei@ t%e sheII bl.ock of the nmenbrane destabilizing

of the peplic e B3 Y PP 2 FEigpe CBHPMLEs pol yet hyl ene gl ycol .

[00374] Cdbhjugaddiaeatticmlard @nass@nibpotyadr/pepiiie RlolBionaties ef 1) 21 4@ 5. UV

SN R R
efficiency Se$IDS ANGHFENris Gtillyad tosfuidiice civutstird ppede-@iymer conjugates. At a

potsmerpe R i BE iy il i o0 1R e P (ST i ricing

through tht remifhlcgbitihne Hasseifthy thay efactidaeo meylaiyg aiswfideaib GvbreB, add the free

. to. 7.5 1s a.mcelle, a Ie, r.a nicel
peptide b’ g Forgf By 50l e g bl P usab g B goipe e
conjugatesh#ith thh&ﬂﬁjilig dobrg TGPt Bfpotditee wictkald the pagaarmeptydeahsatfidt higkages as

e of s.a mcelle. 14. The
indicated 'ﬁﬁH‘& ethp aéa“e‘iié,gﬁﬁ%i’%?“g‘? 'gagﬂy“ g?seéi‘“él?l?ﬁs 1-13, wherein the
at | east one block of one or nore of the nenbrane
destabi |l i zi ng bl ock copolyners is a gradi ent bl ock.
15. The mcellic assenbly of any of clains 1-14,
wherein the mcellic assenbly conprises at | east one
research reagent. 16. The mcellic assenbly of any of
clains 1-14, wherein the mcellic assenbly conprises
at | east one diagnostic agent. 17. The mcellic
assenbly of any of clains 1-14, wherein the mcellic
assenbly conprises at | east one therapeutic agent. 18.
The mcellic assenbly of claim 17, wherein the
therapeutic agent is in the shell of the mcellic
assenbly. 19. The mcellic assenbly of claim 18,
wherein the therapeutic agent is attached to the shel
bl ock of at | east one of the nenbrane destabili zing
bl ock copolynmers in the mcellic assenbly by a
coval ent bond, a non-coval ent interaction, or a
conbi nation thereof. 20. The mcellic assenbly of
claim 19, wherein an additional therapeutic agent is
within the core portion of the mcellic assenbly.
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21. The mcellic assenbly of claim 17, wherein each
mcellic assenbly conprising on average 1-5, 5-250,
wG2m000042950- 1000, at |east 2, at |east 5, at PEHBS2009043849
at least 20, or at |east 50 therapeutic agents. 22.
The mcellic assenbly of (g[lggljg){‘g 17, wherein the
t herapeuti c agent conpris | east one nucl eoti de,
WHAT ISatAIs@stiSone car bohydrate or at | east one am no acid.

1. A rmc(%ﬁlg P;gglh&}cgglgrlés@?ﬁ aa g@ lﬁ%mﬁr&l{l %a[sﬁal%léhngﬂggkecogolymers the micellic
assemﬂb/ ic@ﬁpiﬁl;ﬂig&ﬂ:bte%d a @helJeWReréX fHeesi®i compiidasl bl platatity, of @ore blocks of the

membgaa%g ?agﬁ\gmg gﬁ%%ﬁﬁyggﬁ\b@%ﬁe% cgﬁ%ﬁgeté H g@\r;ﬂft}? oetr shell blocks of the

membfhé @@fhbﬂllzmgbiodlecoperynﬁﬂ apdrégfe.coRblock iker pH @pbhdesit membrane

the th era eut.i c
destabglzmg 6’%’%%?#0%% %%]ilqualélg a é]ﬁ% ﬁ)ﬁggeaglﬁ SReiSH 91at 18 nigni¢ ?tbﬁg(g.g} neutraPpH the core
block Beﬁwmymaﬁploc_ﬁhﬁldm'm&hﬂ the stal Srib Isyhydopltili@at I?(bdu_l’ a neutral pH.
, thether L sacrbo
2. A il b gt LA ol Beaar GRS Pogh Qarisp S micet
assemblp oothprxty aldatctapd a shePBwhekéie tha 061&|Cbin§r1ﬁs s gibllivy d@lor@mypckd of the

erej n one, or, the pluralit
e P B G BOAbT I TG BIGER TEopolyere Pl ks of e
membgané h@raamemg bbcl&@ﬁ:ﬁlymewdrélﬁ %EMIBICI&EG‘S &&Dd@?ndeﬂ'ﬂ}ﬁembrane
destabﬁm%&«ir% ? g(gnb%%/ Sing éll rstt %ha(lﬁea ﬁ%erclgﬁ é‘atolé gl%l%rﬂ? Trlteab?uﬁ agu%ral pH, the first
chargdable epecie Opahg/tiveraphdtscally tlaelbeid adovtardin ths shellbvgich petytitophilic at about a
) E@ﬁgt’ and wherein one or nore of the plurality of
heutra rane destabilizing block copolyners is attached to
3. A micdlis ﬁi@ﬂﬂﬂy tchﬁframg latp'lm’,alﬁgﬁhhemkﬁ&e d&l’ﬂﬂ)llﬁﬁll‘%ﬂﬂd)dk(boﬁﬁﬁm lthe micellic
n one or nor

assem@? ﬁ?rﬁl%/rfsﬂg Cf)rer?gﬁﬂ ]]é i{lew%eé%‘f‘ 1 PiFZPRE 6P & BII?raélgp‘)& IC?fﬁBl%ks of the

membfage adstabitibidg blook eopbiynsts, Whmaslﬂpeuhellocoa@ﬁms a padinbrehdi locks of the
t he addit tt h dt
e RS R P s BB 4RSI el e REA Gt Gore

destabtifzinghydrophobt &bm‘@lsfhg hdirst \Allmegeebla spelaies eheik hnibdiogikabaft namal pH and a

seconcg(%ﬁ%cp:i(bi %)e%%snﬁaé P %Iﬁ(p a ﬁlg%lﬁ 8%11?1ialdpé$ ian? A %%gltﬁle%ﬁg%l&qgg Eydrophilic
at abowarmbadw gdHat e, or at |east one am no acid. 30. The
. I n f clali 9 t he at o
o micflE iy SERGE e e Satn e AT e o S gt

assemblly c@hpristgassenal i siedl, Wh@éiﬂﬂi&&pre\bhﬁpﬁdema pheligtof lc&a$tocks of the

memb{%ﬁegge%gigbﬁlgtg gﬁlf copgﬁ/mgngﬁheerég hlees ocr(])gngg%{sj la% ?% t}égfrshell blocks of the
memb&hb&ftst‘aﬂﬂlel,ng alncliedgdmesnwbdEN&e caﬂ'é b&mk IlsSaqﬂBdbpendent membrane

cesar e AHOER £ rists A EFR o0 B0k DU g nprl pi. and

wheremnhesshlamoclaﬁ a mﬁpeﬁiemesmdqien@ﬁmto@hiﬂd ad ebouam nmxﬁwﬁd or
nbl
5. “the S RN B i R Etcet AR BERBp Rk Bhe G Raymers we
membﬁtﬁedésabgleitng A prdbfedbyut 6$4or [btver, ahones.0 tocnbamssa‘rbﬂ e)boﬁlf6 Zalylower
| 1-32
6. he migpiig Bt Ao SRR T e R B SR HEPE o R Smers are
diblock bepoy@etrsor char geabl e; or (b) uncharged. 35. The

mcellic as f . claim 34, wherein.the shell oc
e o T T T S D
polydisy@psirl yrex of 1ess tHaa 2.0Ophsytbat 1.0 Mése thah 1. ablewtthandlf, fead thpH .4, less than 1.3,
Orless(gg 1pé)l yanionic at about neutral pH (c) uncharged at
dut“ neutr al pH, or (d) zwitterionic at about neutral
8. The migkllic 3Gemflhef mys@t bi daits $&nphyteio theahamiband destabll e bivck kepolymers

compnsgathlrdkfallocﬁk conpri ses cationic chargeabl e and
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

non-cationic nononeric units. 37. The mcellic

assenbly of any of clains 1-36, wherein the shel
whb@ek4w@p one or nore of the nenbrane destabi | P@I/I§R009/043849

bl ock copolyners is a honopolyneric bl ock. 38 The

The mg:]gﬁlg lra?slgrélgl?g lel\(f-n 1? ! Cl F?{?}Pvﬁ,}rﬁ["ﬁ {]oéplrllses a po yeth}pller?ecgliycol group.
The m{cellia |a§;€y1|nbl§bhﬂ£yr of kain® 1NH N&O}Hﬁ[ﬂ tie thail blocRoMNhdNmeknkrahe destabilizing block

6) al kyl - am no C 6)al kyl - met hacryl at e nononeric
copols T 15 O Ko R T8 Ty T Mo mo( Bl -G

The m@pBik kigbmBlg oY tlaiel Owhatm thechelblock @Mmpeses @ Iﬁb]lraﬂl]a}t $f@hell monomeric
units, %_n%g@eege\f%%l}?’eg)f Hl-(l)-{]eﬁoé %&?%legﬁ%ﬁggﬁ%?e%{c ggig%/ ar%?]ilgst%u?tf;(g(?r functionalized
with acplea@r@@@bl e specr es and at | east one second char geabl e

the f

the i RS LS Rpl OE IS sl g Lo MR R0 S S BRELE Sty oper the pH range

of abolle2 ®ETCDivd ntidetie ggablde-nipdie] @ niisliehiae geatke or charged

he migRiF g5 S O ReRPBS F3tiadRdRi o Giesf e EpbEpSy e ifnge of dbou

62t0f2)l5@§zeﬂﬁtcelllen the core is about 1:4 to about 4:1. 40 The
1 C. f wh t
he g eSS SRR LG S D Mg B an es gt i gs fne

membiafe Hd3aabitiaing bloSk a:kp@lytneﬂs ida g@dlalhowz;k 4.1 at about neutr aI
271AP d 9 1-41 . m.cel li
The il Y Gl RiaPa-FhE e BRSTIT ey e Rangg 1 one

resecargireagpst. t 0 negati vel y charged groups in the core is
about 1:2 to ab ut.2: bout neutral pH 42.. Th
the nfe 28 bt CaRary s o1 ShaTaE DomEHs o R polfiris o tost one
dlagncpmsagentvely charged groups to negatlvely charged groups
n.the core_.is

The mhcgllﬁ‘f PRPIRRCT 9 © ’flﬁ’énsrﬁ ]c W T‘r8mé§ 318%1 'y aSS?“%béY 8?‘?%?%%* at least one

therap\i\«fllﬁragfmﬂ the first chargeable species is present on a

The mfcgf’hS ﬁssgmglé ggﬂaln}rﬂ?n 8/&]&@1}1 gheL}E er?pséleltglcéolangg1;r|tﬁsh 1%r s@?ll gfctﬁep r?n%lel‘ﬁg assembly.

The masBie aBkiyiblghf dhiai 18, #Berelmertmmpehtﬁteagbﬁm atacted e shettidiick of at least
f first gl ts t
one of s e BT e B T S B gl bond.

non-ca@benttinéradtiond&r.a cohdinati@ahdread. assenbl y of any of clains

1-44, wh in th bl t
the g g psp Y S ey Bt Raar Sl Bl fuaf SEfia B ore portion of

the mi&elccoa@.d:ncbhar geabl e nmononeric unit. 46. The mcellic

nbl wh he t ch bl e
the iR Ar S o O BRurEas e Stk TRRE R Riefuee 1-5. 5250,
5-100@8s@ ﬂ](bﬂOyatdxfast(ﬂ ﬂ leasdd at M:h;e[(Elaﬂez&t 20, eas tlca8otiad-apetig: agents.

t ch it h d | f .
The mg:e{_@ assgIB g%? g lifglﬂegrglg &hectgel%%%eutéc %ﬁﬁt 6;?51&%%% i;tq%/ashoon% ig(.geotlde, at

least oﬁh&mﬂiﬁh@ﬁ’aﬂe|ocata§a3tanfelayumfac1dl aim45, wherein | ess than

The m{scgl(){%%gsg%pg HF %laruSt ]e g%rgle 6%hbe tﬁ%i%ggcn%%%g% ugol}t/nztliglgotﬁc{% n%%gonucleotlde,
a genef&;préd;sidnﬁn@lﬁ&&ﬁhl kylocﬂiﬁo@h adem, 4ib5iRWACHERNAL dyentf 4 disdr substrate, an

: nomer,i c_u C2- C8) al kyl acrylic

miRNG G ARER. S e Rkt By PP A m 5. wier of n

The michiic saelobid ot flaingalvhecimivahaipeatidupkit is sprateBr, papsitle dnzyme, antibody,
tgdaef . The mcellic assenbly of claim45, wherein

OF antZe Y] é%%‘?n 40% of the second chargeabl e monomeric unit

The micSth laﬂlélgﬂd of dyinghi, whatinahettherafeoticageatis Dnirthgdree] @a sabll molecule

ellic assenbly of claim
WItha ecvdﬁr Welgﬁ %ﬁféat%f %%lna&métﬁg? ?8@%1 e nononeric unit is
The m[\lc]ﬂc disCibly Gf Syalf kiginasni- KO (vh&k inGné piahdey bf @t paeatiyyl @@ mbrane

C . 6)al kyl th | at
et D BB M G B el k- acryt e
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27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

53. The mcellic assenbly of claim45, wherein the
core block further conprises at |east one
woorwakregeabl e nononmeric unit. 54. The m cel | PCT/US2009/043849
assembly of claim53, wherein the non-chargeabl e
no it is a ( Jklethacrlae
e g R e T et il B S e G iens G R Bt grespame

destabBing blvek Hd)pbgln{e'rﬂs asskiaihb y fief thanyeutt agdngiafibwHer&4 pne or more of the

plorat e i G STt S0P € b A BB

The mbllic 'ﬁsh;emﬂty oehdyi o casselnbl, whatinohabnm&b of b plueility dfi@mbrane

nbl.y h ff te
desa s o100 A L§7 el by R R Ghrafye o e
additi@@hl @Il}&lhem i ﬁt,tacﬂﬂﬁb e iseﬂ:ohdlﬁelﬁ])@&b hde@it. asse rrbl y has an

ctl edl of ab 30 nmto abou
The m}ﬁfﬂ ic %% % ?ﬂycilc]la n&s t]a)ef %glLBl %? r}&n%?rntgori tl?e membrane
destabi!lh&fg%ldak bd&}ﬁlyi’ﬂeﬁﬁiohipﬁseassleﬂbbryé nuSle@rkfat ka8 enbiagebhyde, or at least one
mcellic assenbly of any of clainms 1-58, wherein
ammotaﬁlg mcellic assenbly sel f-assenbles in an aqueous
The mitelic dssei@bly af @knd9t Whereia i@ 1ebst Dnd Muckb@detis a.1&st one ribonucleotide.

UVPIL\B 71AP dog -92-60. The mcel|ic assenbly of. an

The migginc Iaseff’fﬁéy plggim @ngg‘éf’lﬁ %F’r?é Peﬁ?t o8y ‘HCLaOtéqses‘%%?IS? %/%‘fesswn odulator, a
knockWﬂHgﬁﬂtBardﬁSNz&tﬂnml\thgeﬂt N dider apstend) an MERINAAnahRISApl antisense

I in about 5.0 to about 7.4. 61. The micellic
Olgong‘ggoélﬁ%loi}mb?pt%?? of clainms 1-60, wherein the nmicellic

The masme mlelyiblgz oNhinSHS whergih @atl@bckdedn egehi 0 Bh GRBIAAAYetiatnspH

1 lﬁ% han athIgNgH of about 7. 62. The mcellic
Olgong‘ggoé Iai)nB ﬁn?fang ims 1-61, wherein absol ute val ue

The mitllit Age@bigofenyaft clatne 13X ehtcid tasiaesht yssérsblge@airBes aleast one

) tﬁ$ of about 5 than at a pH of about 7. 63. The

el MR ¢ assenmbly of any of claims 1-62, wherein the

The micallic @ssehblly bearnyutbarmsaviy, agereimhesheil Hbckhﬁlo@hbr 10re bhie membrane

| ock t nb | ht of
cesarfign Rl P e ¢ HbG o5 B et Bgebs. “The”
The mivcieladst@blassenii] 34, ohereinaiensh@Bhloskheoed dr hdreof ¢ membikine destabilizing

nb t f. th b
block { S A 1 P ab ey oF loybob % gk GrgrF Bt
(©) un@ia@e&atlabombauiallﬂihr ((ﬁ&Wlthhemﬁ‘Ht%bﬁtlneutﬁSﬂénbl y of any

cl t h bl ock h
The mESF G RS LR Rer g EhoCRAS o Al 101 BbG HaREs ™
non- cdtlonlah@udsm&&mnﬁﬂo dal t on. 66 The micellic assenbly of
bl ock has a

oSG ) B B S 83 B et
destabﬂ'ﬂhig%l)blck G%F?mﬁts 12@h&fi§)iolja{eh? B10016\7m e;l'gien mcel li g "

e g SEE TRy ar P F i T Saigig' « Nog Ty ohh-aminocc-
Ce)alkpi-aiedctyilate ﬁSIﬁﬁné’g'b %dmgfa NG N alii (11 E@glkm?d)e@ ngglkarﬁcg?dcg}gateu ;nonomeric
unit, ag\ﬁg dfrrﬁéﬁls)gﬁylsal%ﬁp(gff Egglh%l{ ackylaje mpgomeric élmgno& %F?I?bénation alereof.

The masBie ﬁhlalylblgﬁ)f atyy)f OlfamGB| la?omhéreﬁShe anhedoaiprisds eleast el flrst@hargeable
I s st lj a_concentra

speme?@r’dnaL ea% IQne second charg le SRGCICS W eéﬁu? thg %gség‘%ﬁg%%g %ﬁe(]igsngs/ cla)a,rgeable or
Charged|t(aam&1dh-1c@¢cm/sh®h@¢1ﬂ tltehacoml cleldehlde gesiesiblcyargeabls bﬂdfﬂa@ed toa

f 1
Catlon]f-ﬁgeC}ﬁcS: Onﬁ wﬁ%rrei%ts eorﬁtb(? (gf a3 ogfﬁ%eagg sg%ée?h%seionﬁlgh gat E gPeﬁles present in
the coteheaboenit @ndoddst abi | i zi ng bI ock copol yner conpri ses
The m[%g%l% F?ts?@?ly %Eg?lalégabéw 66618 ’the t10 of pos1t1ve?y dharggd gqrgllipes tg Qeaggtively

charged groups in the core is about 1:4 to about 4: 1 at about neutral pH.
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wherei n each first chargeabl e species is charged or
chargeabl e to an anionic species. 72. The mcellic
wa@s®eril4yo of any of clains 1-71, wherein the nRODS2089/043849
destabilizing bl ock copolyner conprises nore than 5
00 se
41. The mi:“ﬁfz;\lf G%S%F'% gf}%l&i ‘g)s Whiiiiﬁl& iﬂ?ee ryio %@ﬂSIE‘éeé‘/o‘Rﬂ‘gSi‘li 559&%%8 i“%gatwely charged
groupsipeiel eg: is sboahae gedoar: chav@eahiel fid a cationic
42. The m%fgl;% Ias%s l%lg gf ﬁl;[he m g?erlglln lslfe&gtios fpoilﬁ‘ée?yr@q_#%%%ugs tg negatively charged
gnmpﬂmﬂkabmhszknglhhﬂtkmmapnlmmbmnmanntmses nore than 5,
nofe th 20,. nore than 50, or no t han,. 100 , .
43. The mifRE aesa s SCHaRl B vhGR ks ChuPgbE sBrRS drgansna fi monomeric
unit arﬁlﬁh@d&bcﬁﬂicﬁargﬁeléisp&ws Tdon a-Eh@)thIbed)ﬂlérfE vagsenbl y of any
n the ch of the sh
4. The e p Sl Gt M Pdin e e oS S0 AT St o the
numbe@ Bscadndan@idine @NEOS preadnt itthe e is Abol Celtd ivuassenbl y
of bl ock co ners.co

s5. he AR P s st SR P ah o Rt SGREDTEL e T

chargedblk imohdradriciusit Aydli gk dnk eecaiid dhargaadlle ponoaicat agi.cal pH;

T RO R L N g R
47. The m&allic @sﬁ;blﬁbl&bf CloiVED, wphylﬁiaoie@g B@abf fatifiznchatg@iblb/otidh@ric unit is

ferent as the t .constitutional unit;

charsSioR oy B LS Wik PO EPRAL s anioni ¢ ot

48. The mivenicadseipbly i dhiagisc whddin (dsk thin 80% yilthe filsodHagdehtye monomeric unit is

nhanci. n ophobi city enhanci ng noi ety

Cmngﬁgfﬂbm%égﬁ?%ﬁﬁf%égﬁﬂg@ﬁmi the second constitutiona

49. The mimgilit asstiBly bhilich 450 Waérkih uiel foft@harpdable,maoertid drhi is a (C,-Cg)alkylacrylic

. constitutional unit of the second bl ock, or a

a1¢ conbi nation thereof. 76. The micellic assembly of

50. The mikHikc ms&ﬁbly‘ﬁhdﬁlﬁi 4%, tvh@eia @eonchnb kiatgeabls nedtiséraninitad 4 Bronsted base.

5. e o SHb o BB RO e LB P g

chargeld, by dAth, ofAiH rA% catidicaspeliddt api oseloect.€d from the group

52. The m%:(ﬁ)@i% '_a%tf:r'a?@ B%fl?l}rgﬂ’e }zv_g?(%%i’(ﬁ}tl‘iﬂe s[e&?clga(f:%f;aaﬁ% Oog)laeri:cﬁg)l%&i—oii@l@s) alkyl-

amino@g @ eilllgtiethicoytut N Nghi @UHT s atkB asinb(ag-Colalkhyaetbgeyiate, or NN-di(C;-

| G- 6C) cycl oal kyl, O (1C 10QC)al kyl,
Coutkdl %) @%&5&‘5 E%i &:gN(F){g(I)(/}IOC),( yalky

53. The m(oélﬁe 18Ghbigbeclmar4s, wﬁcﬁdin ({@Cotdl)ck dntheacynhpris@ny leadt omdriodithargeable
is.optionally substituted with one or nore fluorine
MONOTYEE; d@ YO, Yi and Y2 are independently selected from
54. The midakic gfsemply ©0¢1sins13, wheraih & r@ﬁltﬁfirgfmble matdmeric unit is a (C,-Cg)alkyl-

| G| | kyl -, - G al k OC(O (I1CG 100
ethacréii“ﬁy’i (Efc‘@é@ld?%ﬁ%é%ﬁr a (‘g% aligl é\):{’:y]fESC) al kyl - -C(O NR
55. The ma¢RCakOGhly af qul of clainfsAIC54] GGy hiatier 0i@ellit assanttly has an average hydrodynamic
X is selected fromthe group
dlame%’é?isﬁbg‘itqﬁa df abo“&% WA%nt bond, (IC-10OC) alkyl,
56. The m(céiGe l@ﬁ)ﬂﬂgbéﬂﬁl&r 68, wasrein (tlﬁ:@nﬂ:ﬂﬁl) aranhbly i en eilemage effective diameter of
b té@ ?v q@ocarbon atonrs A -A4 that are not fully
WO LIHELT P0ed "Wt h R1-R5 and YO-Y4 are conpleted with an
57. The mapic aBeinbly ©f cluind; wbéreih yidrmigahic akaiiy has an average effective diameter of

about 30 nm to about 80 nm.
58. The micellic assembly of any of claims 1-57, wherein the micellic assembly is self-assembled.
59. The micellic assembly of any of claims 1-58, wherein the micellic assembly self-assembles in an aqueous

medium at a pH within about 6.5 to about 7.5.
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R, R, R3, R4, R5, and R6 are independently selected
fromthe group consisting of hydrogen, -CN, alkyl,
wa@bkdygnyi429 het er oal kyl, cycl oal kyl, het er ocycl ortkRYE2009/043849
aryl and heteroaryl, any of which may be optionally
stitu re. fluor

60. The ni R iR |°£%Itye3dfa%%ﬁ°§% TR Figuts BEHES S by desgebitiving in

anammhkm&dﬁh&nhyﬂhmﬂhiMkﬂtﬂ@&ﬁh&ﬂﬁ@lOglC pH conj ugat abl e
or funct on I|z e re h

61. The mf.cglgllc A5 iCE Y@ %Wf o?idn ?rgln él?oerIB]ﬁ %{6\?1% Qawrls%f gr%ater net

cmmmachﬁgiﬁ@ﬂxmhhﬁMSﬂﬁnﬁ@ﬂﬂ{bmﬁbu7charged at physi ol ogic
271AP doc

. UNOTL 3
62. The nf et Uy LA MR B gRrerabr R bl B ier galigmiceti
assemily @f @it iaOpH att abb@\sahania pmof sboabput 0 to | ess than 1 0
63. The m%g%lg '(al’gerablty %5%3/0 tc]@m?l % E%rglﬁht rg%% oe tb\%fg.\%‘g)egavtm%gea Jﬁlolgcujl_ar weight of
the cofe bk &l@el hurfbet atefaga Bolicular \Qelglq of EBle alefilocR islabb@ 1alxoubout 5:1.
t.o about

oa. e e RO o i wPorg P ARG 9k Py e BfenTor e core
block @hitunibei ©cabObblcbarkiddght (MET e B ARbEDE:1- 95-

65. The micellic assembly of any of claims 1-64, wherein the core block has a number average molecular
weight (Mn) of about 10,000 dalton to about 100,000 dalton.

66. The micellic assembly of any of claims 1-65, wherein the shell block has a number average molecular
weight (Mn) of about 5,000 dalton to about 20,000 dalton.

67. The micellic assembly of any of claims 1-66, wherein the micellic assembly is stable at a pH of about 7.4.

68. The micellic assembly of claim 66, wherein the micellic assembly is substantially less stable at a pH of
about 5.8 than at a pH of about 7.4.

69. The micellic assembly of any of claims 1-68, wherein the micellic assembly is stable at a concentration of
about 10 pg/ml., or greater.

70. The micellic assembly of any of claims 1-69, wherein the micellic assembly is stable at a concentration of
about 100 pug/ml., or greater.

71. The micellic assembly of any of claims 1-70, wherein the membrane destabilizing block

copolymer comprises more than 5, more than 20, more than 50, or more than 100 first chargeable species,

wherein each first chargeable species is charged or chargeable to an anionic species.

72. The micellic assembly of any of claims 1-71, wherein the membrane destabilizing block

copolymer comprises more than 5, more than 20, more than 50, or more than 100 second chargeable species,

wherein each second chargeable species is charged or chargeable to a cationic species.

73. The micellic assembly of any of claims 1-72, wherein the core block of the membrane

destabilizing block copolymer comprises more than 5, more than 20, more than 50, or more than 100

chargeable species that are charged or chargeable to an anionic species.

74. The micellic assembly of any of claims 1-73 wherein the charge state of the shell block is

substantially identical at about neutral pH and at about endosomal pH.

75. A micellic assembly comprising a plurality of block copolymers comprising:

(a) afirst block comprising a first constitutional unit that is hydrophilic at normal physiological pH;
and

(b) a second block comprising:
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(i)  asecond constitutional unit that is a cationic at normal physiological pH and can be the

same or different as the first constitutional unit;

(i)  a third constitutional unit that is anionic at normal physiologic pH;

(iii)  a hydrophobicity enhancing moiety, the hydrophobicity enhancing moiety being

covalently bonded to the second constitutional unit, the third constitutional unit, a fourth

constitutional unit of the second block, or a combination thereof.

76. The micellic assembly of claim 75, wherein the second block is substantially neutral in overall
charge.
77. A micellic assembly comprising a plurality of block copolymers of Formula I:
R1 Ro Rs R4 Rs
I | | I I
I'|°\0Im_/_I'|°\1In_ T I'|°\2Ip_/_IA3Iq_/_I'|°\4Ir_ "
I
To T1 Vv Y, Y; Yy w
I |
Qo Qq Q, Qs

UWOTILA33271AP.doc

Aqg, Aj, Ay, Az and A, are selected from the group consisting of -C-, —-C-C-, -C(O)(C),C(O)O-,
-O(C),C(0O)- and —O(C),O-; wherein,

ais1 -4,

bis 2 —4;
Y, is selected from the group consisting of hydrogen, (1C-10C)alkyl, (3C-6C)cycloalkyl, O-
(1C-10C)alkyl, -C(OYO(1C-10C)alkyl, C(O)NR4(1C-10C), (4C-10C)heteroaryl and (6C-10C)
and aryl, any of which is optionally substituted with one or more fluorine groups;
Yo, 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- —C(O)NR4(2C-10C) alkyl-, -(4C-10C)heteroaryl- and -(6C-10C)aryl-;
Y; is selected from the group consisting of a covalent bond, (1C-10C)alkyl,
(4C-10C)heteroaryl and (6C-10C)aryl; wherein

tetravalent carbon atoms of A;-A, that are not fully substituted with R;-R5 and

Y-Y,4 are completed with an appropriate number of hydrogen 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;
Qo is a residue selected from the group consisting of residues which are hydrophilic at
physiologic pH; conjugatable or functionalizable residues; or hydrogen;
Q, is aresidue which is hydrophilic at physiologic pH;
Q, is aresidue which is positively charged at physiologic pH;
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Qs is a residue which is negatively charged at physiologic pH, but undergoes protonation at
lower pH;

m is about O to less than 1.0 (e.g., O to about 0.49);

n is greater than O to about 1.0 (e.g., about 0.51 to about 1.0); wherein
m+n=1

p is about 0.1 to about 0.9;

q is about 0.1 to about 0.9; wherein:

r is 0 to about 0.8; wherein
p+q+r=1

v is from about 5 to about 25 kDa; and,

w is from about 5 to about 50 kDa.
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