M CELLES FOR | NTRACELLULAR DELI VERY OF THERAPEUTI C
ACGENTS [0001] This application clains the benefit of
wWoR2®@9/1Rex/i si onal Application No. 61/052,908, PCT/Es20Mag43853
13, 2008, U.S. Provisional Application No. 61/052,914,
filed May 13, 2008, U. S. Provisional Application No.
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U.S. Provisional Application No. 61/140,774, filed
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U.S. PFdVE[CBalGﬁ)pTibEOh INGEINT1 7D 6D G‘ﬂMpr[De&CZODhGIﬁS.h%di\éfiidinaHAﬁ)lication

' d t he use of ,
No. 6 1057 B0 R L REER SR RGN PR Soap T Hh4 fea
Novenater 6,a81008, IUJS tPacm:ﬁmal Apphlcslolﬂwauefdlﬁﬁ aB5& filegpApi2d£2009, each of which
s h her ape f g ege such as pol ynucl eoti des (e.g.,
15 1By 1763 8%‘ dS¥f é%rjce nlsIelnvlrleﬁfg cells. In sonme instances,
delivery of such polynucleotides to a living cell
pr ovi des a t her apdUELD OQENEHE INVEINKARY OF THE
[0002% rﬁ:/ercaNl;lla-écﬁr\lerﬁ[lrg) Qrgglscfef) %sgf\rérln%%qr her r}léngeésﬁ %n étrlgau;sg lﬂ{ SUC mlcel.le’s
ol i gonucl eot i des, peptldes or the like). In sone
enbodi ments, sBACKGROANI) OBITAE H%VENEIQNi s invitro;
n :
[0003 IPn (,Oe'ftalg mngggS‘]k %0 ﬁe%t:lalstgéqu Vlcgtﬂge?aﬁ?tgl!lt C églg ?120%1 a%() E(gl%illnll!al;éatldes
(e.g. dhlgmmcterotaiee) tg preiog f:¢lksallnlsymdmst|agme delivery ¢fandigobaudeltidesgp g living
f. j r | oad at a desired site of therapeutic
Ceupr?\ﬁflegra\rﬁé&?edeb@cbeﬁgg subject. Accordingly, the mcelle is
preferably stable to dilution at physiologic pH In
sone errbodi ment SSUMMARY €81 THE INVENTION herein are
[0004]513991 d%d are Xéfe?%o?%t&@élluﬁ?&@llvé %Pﬁleﬂ Qltlp Q%e%ts
ti ca m cellar concentrations that pfreven
(e.g., Cdlllgdrels;lepte@s degiglse prathé o). oln spine ebasiahéngs, such iftiaedlinlar ddivery is in
vitro; i%lotl%f &ﬂﬁddﬁﬁen ”QI‘BH hﬁﬁfkﬁlﬁhr Eleh@er? 1solgl§ 0p0| ynmers
conprising t e m cel [ es descr herei n” have bl ock
[0005F & jopw emypdimknts inpasBesamelfidsr hersingrpipepiagaly desigapdifop targeted delivery
of a mﬁ:@l@elr ﬁ&a%&?g Elésﬁéd stltlg Ak ¢ él@lraﬁequ %ﬂt&@c%qolt fﬂra sﬁ%@%n&&grdmgly the micelle
m cel | ar integrity un physi ol ogi cal itions
is pref¢rably hable by dililiprestpaysiclegiepibolti smeneghodihents, ﬁteélgmllteg/pr@fld%\i herein
are stame%ﬁ ér %ké}és{bl(%nﬁl (R)tﬂ)ﬁ%ﬂ) lat(ﬁg h&%lcrlgiall hl?éélle?r%oﬁéeﬁt?atlﬁﬁsotﬁﬂ%?&%nt

e tion o o copol yners
undesm@rflmsm&éloa ohthe slidele. Imfietberdir aligryativy m‘wdde@tﬂw e blogk egpelymers
e RS SUEYRIR I LIRS SAPLATE P U vt
shell pamertichibaicios dslshestikr shanyi- BIk nteaivbendenthyghagigdgonditions. In
: . .

furthellaigr} eaﬁéerirllegﬁ/re] glgl?(gecgrﬁ%rgé g{r%gr\l/t? R?l)ty{}g{ ?Ilg Slﬁgfélp%lgkg l&élgaﬂmﬂen%talso
dependshf orotheempopitipmelehd kipcreopelingre thpt eimprikrey la]@eliﬁt wcccqg@ghys
prov1d¥:\ﬂl BeFel f&'c@@im ﬁ)eﬁl?ﬁh&érg ge d,r{ﬁié Iglrmblepac'\/%rngé me&ﬁﬁr ;.]{ht ratios for block

[ 0006] Provi In sone e ment S,
COpolmmpo @qSh@kblecdtmﬂ thsicpig blpcl of mﬂqsmumbelecrf |charagadmeeties in the block

copolyﬁlr&-élrsy Fx?&%h@f?ﬁe') gﬁt e é%?ﬂe@treg a;%%\tu% &#EQL F%lgﬁji)le or effﬂ:?ent intracellular

nprising a plur copol yners,
dehvery of therapeutic agents with minimal toxicity and/or loss of micellar payload.



each bl ock copol ymer conprising a hydrophilic bl ock
and a hydrophobic bl ock, the plurality of bl ock
W@ opohyer s associ ati ng such that the mcel |l e PCI/ESBDY/@13853
i n an aqueous nedi um at about neutral pH, (a) the
el furthe aV|n two or nore characterj st.i
0006 LG P e e coatiu CORITIC] AR A bEdR
polynu]:_&_otl(ﬂl: Bfolited 1A dof mickie, bk atdelle apePrigiig b plupdity o bk lcgpolymers,
each bﬁolrclé ﬁ?pgblg{?lf E({Sgp%{s% /agl‘%dr{)%ﬂgcglﬂ L aﬁﬁjc)) Pﬁ_holg:%/% ch al?egplurghty of block
copolysies Hs@aR0hssudh ¢al themasseirBlayle nﬂnntalqeeoabﬁlemﬁla a0dbotitkehiedl §H,
acid; (iv [ght .average nol ecul ar. wei ght of about
0 5 el HEbAM RS SR S 4P o1 o
si ze ofi) abatidcllb chiprisingaldaiibom00 thmhoualtd of e btdak cdpob@icrs per
cggﬁ$¥ners havi ng one or nore characteristic sel ected
(i) a ratio of a nunber-average nol ecul ar
wei ght (ii)Muritiedl niidd@e bondérmaptiod, COID kaGHg idm dbBut 0.2 peg/mL to about
hzdro hobi ¢ bl ock, ranging fromabout 1:1 to about
98¢Mhnd (ii) a polyd|sper3|ty i ndex of about 1.0 to
about  2iiPspoh @84 mPElQ:VdsQ:%@ly ih @qesdgg@ce%mgwﬁaa s is a

conposition conprising a pdlyneric mcelle a .
pol ynudheaticigst E&’§@é‘é’iﬂ81le@@af\f0i’et81?t eldoyileet 1t to Etbﬁ@t 3.6 x 10” dalton;

m cel | @v)%%ﬂe%iz@ or ol ARl a‘bMut%f)O Qllnoé}lﬂ copol yners,
each bl ock copol yner conpri sing hydr ophi lic bl ock

and @ Wy Heghpipplyelsihadre orerng Irﬁreuﬂhaqavtﬁrysﬂéﬁel%ﬂt@ér@m

copol YR, £i8 6L fltel-BebraH ldidcat w&},?lfé Vi, Getnl & dr§pt§ﬁc33?$c§ to the
in an aqueous nedi um at about neutral pH, (a

mhx&pphebie hlochatngigiarybowol - bie ahprd: 1@h‘%i’lda’ct eri st | cs

sel ect gg Af dediy ibdR® ofMitesl 1.6 c@BRPisi ng from about
10 to ggomf?@(lﬁg% l?ylt heObI ock copol ymers per micelle,

criti caI concentrat on rangi n
10007} Pishiclp St S velfeits: 5 SONEE b e oty iy and
polynuciebjidesp@ntaan a@uhshemuealel @e ascaatinprising b pardinsertek obpolymers,

i d iv) . a er.age | ecul ar wei ght
cach b€ i 6 bk 19 ok 80 3 BosgBe PRk, iy o bl
copolyiniees Bb@mKneapiothynmie sidaivis Bigble hﬁarﬁt}ué’ﬁ)f meditid hagioer iestd]l @H,
selected fr rati o of nunb e
ol SeUPaP s rbirhyfint B il FaPSHT HE3ER o ¢ ne
hydr oplipti eidlie chinprisagdiongabbitdmta@baut 100:0f tHedlcab oeffolymers per
1. 101 and (ii) a polydispersity index of about 1.0 to
aBB8'2. 0. [0008] Provided, in sone enbodinents, is a
CONMPOS (it)ia@Fiti€ud Meils tdhgentra@l, YIVET, irdhgitik @bl ®o@mck #/mL to about
pol ynucl eoti de associated with the mcelle, the

mPRepre g8y Nethg a plurality of block copol ymers,

each bligrdoRAROhYIIRENCOIRIbIySH 1 aBschyedsr aRdEiL hGd;b! ock
and a hydrophobi c bl ock, the plurality of bl ock

copol ymers associ ati ng such that the mcelle is stable
in an greaishIBGhdimhdicouRP bikhg Hbduah.s R0 HRBout 3.6 x 10° dalton;

and



mcelle further having two or nore characteristics

selected from (i) an association nunber ranging from
wW@bwati4@62 t o about 100 chai ns per m celle, (1ipCHUS2009/043853

critical mcelle concentratlon CMC, ranging from

abou bout 20 ticle
Doy BB Ba e D Bt g%ff%ﬁa&f%ﬁﬁéﬁ%%%&mnaed
i n somg) erdniodi ;miﬁﬁkﬁ:r aveﬁaga nmmalsw&gmnwg @NE hgdraghild block to the

ce | e nd Ie tide associated with
P Rekiht pE et Peloshfbat 1o i tr a1y o

bl ock ¢OpgoydRpSsitydad:Rk obhtoakl.C apdbytrzer conpri sing a
hydrophilic bl ock and a hydrophobi c bl ock, the

[000813 kg{v%ejé,g%/ fo(?lge. éﬁllbggllﬂb th piQLl ¥ oRitif & rf’rgr%lg P%o@ih‘éﬁc @ﬁe and a

_ e is stable in an aqueou m at abou
polynugkgtidegdssopiated titd tiyl roicKlecdp oliehe eanpiging aglurality efrblepk pepolymers

cach bﬁ)@%@b&hﬁl{/&é ?(gﬂéé}ﬁ n%%'hg&rt)g‘qhg lglggpﬁmgl Bll\%(ﬂ‘oﬁl‘lf%glc %logii tfe plurality of block
copolymed asgsigialingsuph thekthe miceheis htyblp @Mﬂ@ubme@km ar ghogl negral pH, the
mlcellg: f&tﬂ%ﬁﬁ?ﬁ% VJU Jr ntl&e aﬂpal&eggtlcg' Qelec eld ﬁ)onp pol ydi spersity

I ndex o 0, d (iii) a weight
aver agé) wmse@wltlam nupeticg rANging fram@b@ut @0 B &)boqtd@O tlepinsipoymicelle,
3.6 x I [
CONpos Iillgeél 6:%141{:;52 nhﬂp%e[lg goingclntljapo éEMCa Eﬁlgl% I‘ggl t it U L(Lﬁt[lgf to about
oﬂoughﬂcharacterlstlcs of subparagraphs (i), (ii),
(iii), her_eof tai n enbodi nment s,
the i (Bp PP st PGt sl SPabfer' STt s of
subpar agraphs (i), (ii), (iii) (iv) and (v) thereof.
[0009] §oyidd, limscgy qkiopims s Gel AwpOsition prenpeisinp @ Plyingic micelle and a

polymfci%m?(ﬁel Reiafkd Wlt‘ﬂ(ﬁlfe &1989:' t‘flgﬁﬁceh@ @J’mﬂ?@ﬁlg ql lurﬁfty J)fh)@ock copalymers,

characteristics of subparagraphs (1), 1), d (i)
cach btdqle penotymef pomeuivng @ isdraphientleck anfhe hmr@m@ble (bbvsk yhﬁmlurhlag of block

copol eraaﬁéoglrag% Iﬁllcllq a QE[F %1:]?% 1@?%%@%]}/331?&@%%3%%9%& toaé ?(b!gtllt’ neﬁ)&al pH, the
block ¢®ﬁlgmq@ hfyingri vetow morelefmra@'@riﬁbbmecr@d fom: I n sone
enbodi @Q}aﬁo of Qﬁu R4 r:%g Fﬂﬁ)!l(%ﬂ@lr w%\i%‘ﬁ oﬁﬁg ﬂycﬂr)ph"ﬁic block to the

nunmber - aver age nol ecul ar’ wei
heirephiebic block [rengkogtieont ¢b@uthlylj§0@bﬁéﬂil@ bI ock, ranging

from apguty, gyg%?e'}_? n%ﬁn&?%k‘&bo&t Bo to'a!%o&t%rd A enbodi ment s,

the bl ock ¢ has a ratio of number aver age
mol eculidita weigkjtaysraggrmolesular Freightyd ﬂbfplhp Bixd OblogbRut 86 % 16 2/mol.
hydr ophobi ¢ bl ock, ranging from about 1:2 to about

[00101L Iflcerthid @dBddilBnts, @M&oﬁﬂbﬁ%n@ﬂﬁ)ﬁses th Rficell© AN tHr&@br more of the

characi%lgﬁ)c(g 10? fu%garﬁgr el 1& 21'5); |'E Y)Sffl ré\lf,) Stl%?eé) B{? getrtailngentg)gﬂ%l%gtg ¢ the micelle
is has ﬁn&ﬂﬂd dlﬁﬂfbt%mstfbh@f subplgtBhe @D (ﬁﬁ $1V)izhﬂlﬁl) thQedf oabout 60
ck cogolyners per m ¢

th
[00111e ﬁ‘b%?&‘?lﬁﬁ gdiments, thyy copppsi qnsw@sﬂif? F‘E@%k %10@819{@6%*@&%8 all of the
characeiglits oB&ibpdradrhidis b, oK arkiqpo hhéfﬁbf Sn fi8ike dxiboainletts, thONdX copolymer

e T S bR T St BRI B pric
block, @Mging Gfonadboutt 1 : Dio2b&m@ /N Th. lﬁl@ora@&ﬂﬁodﬁﬁbnfﬁgﬂﬂbloclt fopSRARr has a ratio of
BTN A ENT U T S——
from aﬂgltrm 5 tlorab@mm mmb@;dn aEbidsmentd) e mOelebcbpalyhasma aGhitid df @abmber-
avera mnwge,c“]ﬁr WTI g Iejgﬂrg&%/ﬁ%lal lﬁ"ltg ﬁl g‘lydrtoHléo i’c%%gﬁa?glo rom about
1:2 to GAPL:4Ses a block copol ynmer having a ratio of a

[0012] In some embodiments, the composition comprises a micelle that comprises about 10 to about

100 of the block copolymers per micelle. In some embodiments, the micelle comprises about 20 to



nunber - aver age nol ecul ar wei ght, M, of the

hydrophilic block to the hydrophobic bl ock, ranging
woe@aiiasut 1: 1.5 to about 1:6; and the m cel | BCT/U$2009/043853

conpri ses about 20 to about 60 of the bl ock copol yners

a critical
ahour BBk Pt oen e el e oerab g 0 gl b ggprises abou
30 to dWgtrsh ofthG%RcdpblyﬁﬁfEQ)eﬁme@d nments, the bl ock copol ymer

ara nunber aver age m)Ie ul.ar, wei ght, M
001357 s R o B oG NG e Ay b HBbIES s ik e
concertA0GH, AYICE, 10 AdADO.Y Lig/Iil 2o taBou@ PO UE/mL: FhsomB @mbiiEments; @leln@icelle has a

i) conprises about 30 to about 50 of the bl ock

crltlcaf:@%%lﬂwéqegtrﬁ@p WEerf a@out é)édig(rpL }0 gogut 19 hefmlp.jlp sgme embodiments,
the mlE@u% %LJ aecrﬁﬁ!m{ﬁ%l% %&ﬁo@ﬂhau@/%Mé RG] L%(?HE‘ 3 Qﬁ’d& 5 % M@/ m
to about 5 ug/ni. I'n sone enb %
(0014 [ptwknecopodipwets, ghqj@gxppqlt}ygd:oh@n@p a blvak/ eopalymer havmg aratio of a
d : . .
b SSRGS Y, LRORE b SRR il MM R, i
from apoiityidi soebgit dy; inddesmigéllcabout 1.0 to about 1.7. In
Sone € 9&1'1 &t t LRE Ko GAROLYIRGSoI MRS p@ Ig, and
pol ydi sper y ?bn e{lﬁg? abé%t 1.0 toog out 1. mlce[l(%oaln7]
In so wél)élnbmdltwelnmselleaomntWQn tGNG. qfrabanit 0.edighdr @iahout 10 pg/ml.
[0015 ?n%%jltesegm(%me?ts l%e b%?ck%\ol]léorf ef 61%s o[loa oul%ur%o ]lBE?V%Iualf% glolefular
weighis Mmoﬁhéjhmﬂrqmrhnc $lock legherycledphebih blsckamngigg fregaibeut 1:2 to about 1:4;
l ecul ar wei ght, My, of about 0.75 x 106 to about 2.0
and thg%icgge.' In sonme enbodi nents, the mcelle has an
aggr egé) eonmisescbba 30 weabght 50 didfie bbfck a@;@mmeis 8 )ictDS ahd
?nbgglt | quss a (érQwaélrr{uceQﬂlescl)nce@éa%gg%lﬁ fmgéngn abouEFltlﬁ/mgé(babout
Nnhughd.. sone errbodl ments, the mcelle has a par ticle
[0016f rﬂzjseoal%fem%?(%mte?t%gheq)%& CP%okf onlljetrs g scrgare C lél hgvez epogfdlsg%rmlt}/ index of
about 2.0 towahottd. @ hogrimel@®odimentf, 0@6119§>ckl cnp@mms bﬁ#@@qbphyélﬂp@smyﬁndex of
about ?8@%3'; le’gl?llns én;eoe\élga(sq(glg]leg}e " | bric')(i tch 5 grﬁerlgn E&&Vg lalpglyldlgpers[i)tg lijlfdex of
about 10ttcoabamolu4 10, 000. In sone enbodl ments, the nunber of
[0017}O ?I{ %mge%lg%?&glgﬁé 61 c%%ﬁosu eEl Eer%%%?m{)rrlls%i em?ce n%ha%mgfa%
aggregae! ynlgalleoteghe M.astapontdl ex I(Wtcb boeakfix i)c il some ﬁmbfamroutts the
u r
ol R0 08 00 IR TR0 LR IVERE B
embodBt@erttto teboudle Pab00iegic@02 Ojoldenasorightevtbodpimant .8 x 18° to about
1.5 r6|scel | e described herein conprises a block copol yner
conprising a plurality of cationic nononeric units,
[0018] Fresopwtcimbndimespelei wisellerhat i parhigidsiopfiabout Sphgo labcbleﬁ(?(gmh. fn some
embocihﬁ%{tsc ﬁl%%l%?éﬂ%th% on anc{kb séel?)? alpo(Elt }’d‘ M ko a%%ﬁtdz%o n!nnln O e bodlments
enbodi ment s, he? nonomner its"are residue
the migflle bat 4 pticte EEd AlEUE 20 m_omabharl@@der nst ed base
r na :
00RO oo SR £R I Ly OBE: L
associgied ytueicke otidelleisiaboud 1 RNAjoutalde D). Io soramershoientsnths owreber of
n |
polynu%ﬁ%&?ﬁs g§ 15‘&:1 %E%%%R In%&g% r?glgsed&%g%%lb%ﬁ oX éOO s‘i)gg ﬁ%ﬁ&ﬁm@nts the
numbed @S yriveldothvies sssoviatoimpth @dsmaelld ip about bfptolaymﬁ 000 In some

embocﬁr%ém{ R'nl8b& of polynucleotides associated with each micelle is about 30 to about 2,500.
[0020] In some embodiments, a micelle described herein comprises a block copolymer comprising a

plurality of cationic monomeric units, the cationic species in the hydrophilic block being in ionic



plurality of anionic nononeric units in the
hydr ophi li ¢ bl ock and/ or the hydrophobic bl ock. [0023]
woO poogome3enbodi ments, the mcelle conprises a PCDUK2009/043853
copol ymer conprising a plurallty of uncharged
ric n its in the h ilic block and/or
associf SO RIS 1 OO TR g tve D RIS FEAPS e s ar residues
of catitihi€ Bloh@ndeQ Api-tiBesd Brdls @@ kase apabiyiere for @ 0fihaion theteof.

uralit f zwiterrioni c nopnoner its in the .
0021 P S EAe RGP PRBR BB & B Bl pga] eeem o
an siRNQ 18 06 @nadthdiBNihs pollyeleciideat h@ iCdapst seme midllock

[0022]r grE la% g?%Pﬁanﬁélaﬁi}‘gﬁqBS’ﬁ%%g{ﬁ{# gg%pr%qug)g%ﬂ g(l)peolymer comprising a
plural@l’df&dloﬂie oBomérivainits mehd 18/ dephidt bBels ardl/dd |tl&0iyd1©plm1bicwmik

C r|S| east char ea resj dues
0023 DRk R bt S i AR G s B B RO oE S e plarlity of
unchaltg@drmbndil&ﬁlc anibl io ale h@ﬁﬁﬂh&dﬂbck(ﬂhﬂ@f ihs hit@ordibbik @8k, 15

eabl e..resi dues. t he . hobi ¢ bl ock .
10024 R AR SR b it Bty § P RBE R et msbe g Ry of
zwﬂaﬁ@ﬁ@ﬁbﬁhﬂ@mahmhﬁ&ﬁﬂw&ﬁmﬁmﬂmg&ﬁhberme&wﬁqﬁﬁbmmkkhe
the mc

dr ophobi bl ock. | one .enb ment
10025] SR REBRoGmen S s ls DM en B AT G st g e & pliratiy of
chargeablargeiaslie tHe @ drdpteBici bibck e shiydémaiatiing, ik atdelle f&26Es a block

I n sonme. enbodi ts, oSi.tjo erein
copolya s EaC st g e prasTuE TGS it oS Bl R MEL e
embodiférts, [Helnyituiie |celﬁ161ﬁsd£$blGﬂNc@bﬁ&hbﬂcoﬁipﬁﬁh@d 1¢adt 1GRBar@ablR@éEsRdues in

e by S Al bR i 6 ARG ot R DR pprisine

kmm19@ﬂﬁgﬁmb@skneﬂhﬁwt@dmmﬁﬁkﬂﬁxﬂemeﬁmbeﬁmﬁmﬁ@ﬁmﬂe@ﬁ@mb&ﬁﬁxm%a

vl Gl oA koot oasan e B e brdye Thata. ©
[0026)0 IIIUsfoaielehijbodiﬁle]Iity dreopp@ition dSsplﬁBei:cH&relﬂ onHosB agivhat hibainfugate

e ani onic Cc un are r dues of
compr RSP BB 5 B B B o et TPy o ook
cqmbm&ﬁbumaﬁmﬂﬂmthﬁme@hheﬁﬂﬁﬁﬁkmﬁm1§ﬂﬂﬁRmnbod|nents t he

[0027&1{1%%'8}'6%@0%?121#% ?@H%ilf) lélce)%ﬁpegdgp (f%a&i% ggjﬁﬂ Eco;%lymer comprising a
pluralgodfyﬂmr)mﬁﬁiblrﬁs hoeEgrothitdbitthnionivysgécdphadi plusfigaif @gdrophobic

di t t.h Kk
spec1e%_rg%qnge eénb8§1§1tegt6| Fb %1(}{1306%?%&?1% g‘ﬂ}% e gu%%é %&)mc rlqosnomers
non ck%%ﬂfdﬁ_ﬁfb&)%ﬂ]ﬁoﬂdﬂﬁr@ﬁﬁéﬂfoﬁd@&a[l&ﬂtﬁéﬂeoﬂ he novel features
B ARG e s e bt el i,
monorh@atwitederiaadirad w aolly agesbefmdnb@eritaeiag ahydroptehit ispaaica | |

obt ai ned by ref nce to the

0020 B B B P R B E i T peraf b ARG emotmer

in which the principles of the invention are utilized,

and the accospamymwgcnnnmnm@snbeEnnbhquGss1] Fi gure
ooy 5Lt B SRS T ) SAEREA 3R Ay i
better ﬁndersﬁllndlng biubt feauiey en@d&m’p&@s ofthd ﬁraeﬁwmdnesd willdfe obtained by
referer[cF lltE ?é\l/?}gllﬂ {}1 dgt)%ﬂéedpcfésdlgf t%egt%gtgkrth 1 leraothve aen gpgp}rrngrbtsé r1 }erligh the
princifgés dRAETn\&ymdmsmtﬂeeﬁ pad tymcsm[)zﬁ@&g]drd%n@s fo€wHich: An
[0031]IO1IFI usg\ﬁ\xrﬂ}jﬁ\ VeC ())(E) gPl(e)fof tthg gon(l:poo 1o !ar&f prope?tles oPRRPF ré};ntheesslzed

polymers

[0032] Figure 2: An illustrative example of the synthesis of [PEGMA,,]-[B-P-D] polymers



[0035] Figure 5 : An illustrative exanple of the
synthesis of [PEGVA - MAA(NHS) I -[B-P-D] pol yners [0036]
woe@ane482 : An illustrative exanpl e of the conpOBUS10091043853
and propertles of RAFT syntheS|zed polyners [0037]
ustrat ve exa

10033, KBS A i v X b ore R Berepd GG S g S ivea

Fpgym338 Synthe5|s of PDSIVA [0039] Figure 9 :
ntheS| f HPVA- P

o- mer for s
10034 R A BB O B BSPRgton P o QP ESMAT I AEMA
obxbnawNNR spectroscopy of bl ock copol ymer PRxO729v6.
e 11: An |I ustr t|v
00351, e A i 38 st o1 B B PR S By -
spblyeaks. [0042] Figure 12: An illustrative
transm ssi. el ectron Crosco T anal ysj f .
036, EROST: ARalrans e it 4 o pantor B P AR vgtgesized
epapmhe of the effect of pH on pol yner structure.
strati.ve exanpl e of_ t .
100378 PRt P e s e i B OReRAL, symthesizea
PRxGA29v6. [ 0045] Figure 15: An illustrative exanple
scatterin DLS) determ nati on of
Hm3&b%¥?¥§%S%E%?%S%F#%%%yner PRxC72966 c%nplexed to ;iRNA
[0039] 0Q4&]9: Bighssie oiﬁFWPDi;MIASbrpaI}fig?bgfg@)éﬂm @aﬁ%\attdﬂe Igel
Vi Co exes
00403 Pt P ARG s8R Mobe NGRSt ooy PRI ST
I PReS20€d.1 ve exanple of the knock down activity of
iRNA - micell e conpl exe
10041 st st SRt st phefiy PSR TR Y inrganc
Kk s ¢daitsdown activity of siRNA - mcelle conplexes in
| tur an cel.ls
00421 e B0 AR BB e it Fon o it ik g afet of papmer
a@Rkwﬂmwsof pol yneric mcelles and their siRNA
0050 Fi 0:. . An trative
100431 P18 ANk sswBil SuF iy orlt sl Bt Fucture
[0044) thﬁﬂ:Cl@l |Auhl i s traliiv@tek Arbyplé bfahe @fticpiclapiniey cont RMNAI@AAPC @Bl mer

[gg5%; égure 2 1: An illustrative exanple of the
gafae8% "end functional i zed pol y[ DVAEMA] - rmacro CTA

[0045] DQo2| 15FI/3g1LiHL&tr2t2ve eRdmplé biubd dyahinicdighxanprieg AP.S)ldetermination of

g%ﬁﬁ&tose Nﬁg%w Pﬂgkggﬁﬂ€g$@%%©ﬁé N%E%]Oélgure 23:

[0046]ARigutel 16s Wnallus\tetne)eaﬂmledaﬁe g ehis naliBisuit polpher PRx0729v6 / siRNA
2 1‘11[%19}( gtbcllf?erent C I\!@ge r%trllo% pyr | dyl

[0047] Figure 17: An illustrative example of the knock-down activity of siRNA — micelle complexes
in cultured mammalian cells.

[0048] Figure 18: An illustrative example of the knock-down activity of siRNA — micelle complexes
in cultured mammalian cells.

[0049] Figure 19: An illustrative demonstration of membrane destabilizing activity of polymeric
micelles and their sSiRNA complexes.

[0050] Figure 20: An illustrative fluorescence microscopy of cell uptake and intracellular
distribution of polymer-siRNA complexes.

[0051] Figure 21: An illustrative example of the galactose end functionalized poly[DMAEMA]-
macro CTA

[0052] Figure 22: An illustrative example of the galactose functionalized DMAEMA-MAA(NHS) or

PEGMA-MAA(NHS) di-block co-polymers



di sul fi de am ne DETAI LED DESCRI PTI ON OF THE | NVENTI ON
[ 0054] Provided in certain enbodi nents herein are

W@ 0vpoHi481 ons conprising a polyneric mcell e aPdI/asS2009/043853
pol ynucl eoti de associ at ed with the m' celle, the

[0053&%?66& {Elgatln% %E&lf %}%ﬁure& 8 1u§g§ﬁggkw and pyridyl
hxdidﬁlﬁﬂmﬂnlne bl ock and a hydrophobic block. In certain
enbodi nents, the polyneric micelles described herein

aauoous. medierepPSCRAEEN OF aufh BV Sos5) /'

[0054]S Bflﬁlcbdirbﬁdftﬁ[ﬁ mtnBQduhérmﬂhereﬁmme lcyrﬂiﬁrs'ﬁioﬁmmrphmhg] g péymeric micelle and
npri se A& s and a. 0CkK ook
«potyBRRACHERTRANTE B el wdiPade Gt ngShTnd o Topoymer.

Genergdymgach Bbclacdpylj'hﬂmkprlees el(hyéroplﬁtﬂc Hodfkyeﬁhﬂ 2} p)f,aalrbplﬁ)bsfbe:lck In certain
embocfng?rﬁ gl% 02 %B}%lg(la gucleﬁes dgsnélg cﬁ}oegean arlngoctla(f1 e’in chél a rﬁl&glg?rrsg as to’%e stable in
an aqufemrsm&thuﬁn e@cewbsutinauttdhpHabsence of a pol ynucl eoti de.

[0055]p ! esz)gll%%g g?lments yl% SO eygn%ee!‘rslqpe mfp?lglgg Eb Irengclré%lg go%%" I Oldghl’eréﬁ oglf and a
core blohle Iy dn&)@dldﬁﬁ@ rthbmidelis rdeqcﬁbalr lﬁreﬁmﬁpaﬁezoh@sﬂrqphoblc core and a
hydro@ilic&h%?slflg%heﬁ?n&b 9186% %W,Ig nﬂlc% & gso& gc!rrlgoeglle gr%n?lﬁéssén%qed. In some
embod’i][ylditﬂ ﬂi&oﬁlcé{tlegfoﬁmpﬁ)n obdmrﬂlﬁ’ﬁt absnéiﬂ&cbf rgpotysycldohige. In some

embocrI %Fntsl ﬁn mﬁ gor%étgogllpo?:cu%sr 15 da&es G5 Ea 8?1%1(;%&8&‘;5%@%8@1(; gnalllaodiments,
the nugerlleumcrmeehmherd”spdnmmm @lfatsemb&tll ghtly acidic pH

.g.,.at.a bo Ut . n
[0056]((: gr} %gléuﬁ egl%dd erh% r%lfe coreto W(t)he nfng q(e co%lgrﬁs%s # P]flfagp olf”h{/(aré%}oylc groups.
In somaremhfmhele]lny dlnemyhmlph@ncggraqp areehyérophce)m tibanna acupeal pHes more
speing byt e SRR s el B il R SRR B Lo e
pH of abdayél liI@iKﬂTl (alpiHOof gbau f). h&s:rtan pmb@thmalts:)ﬁw@lﬁ@mttero it cenOtwenty or more
hydroprLDF lgrougs zﬁe ?e%e%ﬁoq 3 ]gol nlleﬁop i(ﬁ‘)afe‘to% as gvrltg 08161‘ s1mﬁar polymer blocks
can fofdathe sore lof t@le mic¢eQalle Bﬂrﬁft dnﬁhﬁ)dm’fen@r aﬂ@dﬁmh@m éTblllp leas abxy/alue of about

one, or( T@rﬁg‘jﬁ Cgmlto(])lagsﬁ Veﬁlrl_]e 1& 6 én&asfure or}at nﬁnélaélv %c%r%p%q%c]lg)oé]hlhcf Yalue (see,
e.g., Chle kA1 CaltvpthriopdfiIbrug S¢lebitjties batPhalneyt Stadanasltimal. Bhkdyn.

) inents, the mcelle is destabilized or
Educ. %9?{31?@?9 ‘ed at a pH within about 4.7 to about 6.8.

i'sass
[0057] DOp8Yifi¢ emis@imsenisndit ahrediebdnck }Isrhydt'odﬁlﬁc h’,@ @it Bboar :EndlIir&‘lQllH)dn some
embocf: mgge oﬁlet(nklge is establpze% or 81sasF0|?:%66(r2]15|(t: Ril al%fabgul}ar‘?atg em g 53
[00581 dn ﬂ)niellmtangesqﬁbhdedl h&remare nmafbnctbmpamﬁtwps !;diteblufar (EHeI cbhvery of
therapeu(t) C:a ( nclueinur al | (; %onucleo 26 e $20 (? 08 11V1 cedl In some
]t % Sl tgﬁ%as one erapp8 IC ag entg } certain
embocmrrdamj thmmteﬂ,es <tdmprm z{:plln}ahsf off blovk d@dlyhelrsenan ofii@nally, at least one
therapelhlc ageg;g ﬁ cer!a 0 n}%o?l’ments ((:}‘/16 rmclr'llgelcs) e ﬁcgg E%:rf/m Sa’lre\ﬁnnt %g%i)atlb Oe stable
(1ncludmgj¢ﬂelnmaﬁd' iuyl(or physﬁ:@lh;!éstﬂﬂéjﬂﬂldﬁﬂ)ﬁwpﬁ)dudﬂﬁg S)mtl[eellzéde Additionally, in
some en%%o?l%netn 5B t%e ceMes as err?ﬁ thc?ed?wrre]ﬁlnare% %Oélrtoaxplée ﬁ t%g exhibit low toxicity),

OXI Ci agent

protec( the therapaitic ggamu@lge@hgcdmclemudp eppapddf)) pp;&grdddanh degoudution, enter living

cells via agnaﬂlr;ﬁ%/ occdrrlr&e:%groecref (Ie é 'B? %r?d%(éyt%scl)sz,yatnglgr (2 1ver tl?e dt}1¥rapeutlc agent

(e.g., cdlgbmwkbtldehm ptﬂmde)am@lmd mtoagfea)topQEBmg)f a liging gfdh?lftef g whetacted with
a the cytopl.asm.of a in

the cel? I]I'I F g%ntms%}nsgs %18 p§1 nlicpeof de 0(e o ?l%gon{:l)cleo%lrcpe) 1S an sﬂleIX ant%or another

nucleotide-based' agent that alters the expression of at least one gene in the cell. Accordingly, in



the cell. In certain instances, the polynucl eotide
(e.g., oligonucleotide) is an si RNA and/ or anot her
WO pwelieasi de- based' agent that alters the exprESEUSNY043853
at | east one gene in the cell. Accordingly, incertai n
certamfeél? O&]érf@flk? ﬁe Wﬁ:e@eslﬁ Ceclﬂ;l %%glgltra?e\élgg ﬂqo erél%eérgqg?s{ﬁ\[& or peptlde into a

cell. IC@FthialindtaneS | tAOEHSs intirey, @&l il othsr inftantked, 12 celdRdn Vi @idhes human

. nce t he cel i.va. (e.q.. huna .
subeel BBt 0l e & S ST eer gpmpisng an

siRNABérfpelﬁIIde\iﬁdﬁiﬂﬂnéﬂedl o ddfindivi@ualrinaetd @& eaGapr; insieétgofaﬁwﬁfg Rbéhe

de is administered.tq an individ
ook £l EEF b % 15T isa B bt e BRg Bk A itcred I
spec1fmheraad:d§ theheucgmn eoinposttdpadik@ibedl hdveih ag: vseroldked ackoyecifally

desiont] Be AP S BOR) oG eSS et ) TS ERGERF LT o

or are specifically designed for delivery of siRNA or
peptide to specifically targeted cells of an
[mﬁmhmdividual Definitions [0059] It is understood t hat,
use the s

[0059mt dy urgl R %télatp lwll'ltgI gigarglﬁg his™ aé)g &3 é Y oﬁ s Ssén lar 1P£19&‘ﬁs e plural and

vice vétaatnbds dix[prdsﬂy sthiad roieeherwibiatThiasis, "4 'Enndathld" r"efeh&) onk ©f mbre of

to one or v he word 1.€S.
whatevee)r( gll’erp VTOéC,? mpdi 1es P%f examlpfe, l?e p.otl LT RN 0 B qtlde may refo T tro ope, polymer

or nuctkzngdepd It(yznﬂnrahlly Oﬁpl(ﬁiylﬁert Dldl&lCIRDtlde@. By Dielsl;irm tlokgn Qfolymers and

nuclegtlcgg ..%5& ree(% Pucne%g%n%f % ong uctleoflge absne llta%) toeaﬂ%luraptly 0¥P]m?lymers or

nucleonde|vatebd, dgrim g 18/‘@{|pfessﬂl$ sthted er qbkzmnﬁﬂmrh ;hecabntm Ithyareic isatot intended.

cIetldes unl ess, again e st
[0060]2 N u%euS lrnOtWOt rﬁ%let&:eé SE8 )I(l%pOPIF] are att ﬁelpd; f;’tlzei}yar l%e?é tgé%l?er by any
1ntera<{t16ﬁ) ﬁﬁlludyhg hys&d olﬁecmehmj,tmg mmma emd @ $nony co@zainmd»umﬂsoraroe more non-
ached" if re.h f\g
covalent 1Ptee?a§t(1:?ns (ge ng 119 10n1 g%n S, s?atlg ?orces Vagf% aalsi %teratcgons combﬁlﬁﬁloens

thereobnethehkenmre combmhtmntthdn@mds one or nore noncoval ent

I nt.er act i e. S |cforc
[0061]Id réktrhp I pra q}pﬁ%tgc i t(k)lﬁ germ al}Pﬁfﬁh abk 61%1 attlﬁ gioun e s use(y ?ehem means a
hydrodaitoe moiady that rn&)’tﬁaistit&iglilt@halh h@r aolfﬁranoﬂlﬁﬂﬁit}mchéd phazb]ucc(natudmg

fused, g%‘i(i(i)%rggagnd: s%)gr ?ysgd l}lcgchcg aHEl marlTys beg COHly Cﬁ‘e (% sa{ atgci or maé/ contaln one or

more ltnl'[tabf umgﬁurbmns butaihdphtis o atoma(i¢. Umless mhebwan s;haerth):d ahphat1c groups
535 or cyclic (including fused, bridging, and
containl car. ori ato Oms
used pol ycyclic) and may be conpletely
[0062]s &anﬂnatrﬁdlomer mmomo nbacbrmer'()dilé ambmmjbﬁomﬂmctumt '0fs used herein, is a
mOl’lOl’H r}so?‘gl%noantlerl% uhit g aI‘ll’l a gT U % resen|{ 1n an amomc UHEII‘ e% t r in a non-
ot Ner W Sespec % (1Pp P PSS BURSMOBS SRR s

chargedarabaobuta’( ttthBon {Iﬁ%&}tat@m @pabd:e cvfﬂ»a@m’eng anicAii c(hﬂlllged e. g upon removal

nmono d
of an elec[}gprgele ﬁe ogfmrprg ron ?rfg+ 0fl%re cXafmp ue nlln Efe einﬁan? glardr}er uIn Cteﬁalfl 1ristances
the grcplpes&ahitantmumgamﬂymhmmhza rag egpredimitely (physllcn\o@cahpﬂ bhtamg@ gioes

proton%ttlo%ta%d bg)c%%leé substarﬁla \éneu?rhlaat 9 weakﬁ}tf 9(}1(%0 pﬁ [P lhmftlng examples of
ng anitonfrc ¢ renova
such gejugﬂ:ihblOMﬂaH:@xﬁl@r@p& barbpnmxt il E(HH}ﬁﬁ,lValeHS tiex@fipagthing aml @Hvatlves
ertain instances u
thereofi %Em{nc 2 OySplﬁlgl)é 51 85 sph ignic. aézléla, syilinic r;i:lmél% ﬁg%s)ggate t eI]d
sulfonghiglsd. ol ogl caI pH but under goes pr ot onat i on and becomes
bstantial |y, neutral at a wea he
[0063ﬁ lA 1qmc rrPet‘oles Aen)l(ogll%?p eec§es G S gsue\é\ﬁerelrnbu a gouﬁ Crf:s{j (%_l ee O(r: glro eculg/ }hat is
presenginGu Psionib ahdngetdu)r nen-dergdd sad, tdxew tklfamcln\ﬂésrgtmﬂi[te ofcapable of
xant hi ne, and. derj vatives t or.onic g‘s .
becomlr}g moﬁ}c r?IhE(l:rg%fléle § Suponﬁ%néopvral%on jag elzegtrd h?e ée AP i +) Cf r example in a

phosphat es, and sul f onam des.
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[ 0063] Anionic species: "Anionic species", as used

herein, is a group, residue or nolecule that is
w@e@gasi43i n an ani oni ¢ charged or non-charged BCHUS2009/043853

but in the non-charged state is capabl e of becom ng

pH del?egldegl? Irll%l&t?ega%?c(%ﬁaltx }_rﬁ@ncef 6€ o%g%ﬁgq%\él&} ?irorlg%%ﬁ{fg%)%ﬁt ! o{gﬁy negatively
chargeﬁ&nﬂ&fp))roxinﬁhtdlt}eﬂiﬁy&brd)gicﬁlm asderdoBeprgio/lipn afidsc6s salfstantially
ED ;¥ é, Hbstantlally negati vely charged at an
neutragh 4G WBETEr P 'physi ol ogi cal pH but under goes
[0064 NGf1 0N &ty @nupamusb@ﬁ@ﬂﬁsmswmmylt bra1afyy grioepltrefals t(atnoﬁbcychc
blcychﬁeq,nglt cyg][lchréngtsgg?ﬂls %‘9’ Gﬁ]t%tpirosf 51P1§ r0 fglirréﬁbgrrlgo %grgllwgs f)vgereln at least
one rifpdn AR\ gdtént is abingiyic hnchheaﬁﬁi edch rigy @ th€s ykslem@oftyist @A to seven ring
having a total of five to fourteen ring nenbers,
'erein at least one ring in the systemis aromatic
[0065 ] Midtefa By E ke (@ac hettion@yll' mefifd@n akst @o0podittcn ndeakhine ef the
seven ring nmenbers.. ] 0p65] Heteroal kyl: the term
bm*““ﬁé?%?%ﬁ? Fm&%§8i¥“%ﬁ8%?£§P group wherein at |east
[0066]0 netenfaryl:Ng: dac keeraryt ankon adirgngsodpSyHea acask o bitharing
eteroaton1 [0066] Heteroaryl: the term "heteroaryl™”
membps BANCLFOAUGN | gr oup wherein at | east one of the ring
ﬂm67nmnbﬁﬁ&m1ﬁwaaHEMaaﬁamehw&Qaﬁkahﬁkfﬂﬁﬁhﬂﬁbgﬁh@eﬁﬁmﬂmudlm
“het er gat ont' neans an atom oth r. than hﬁndro en or
OXyeeR AP B TSR PGP IR FEI ARHLT en’r’r‘f“} ¥ s Bfﬁos phor us,

[0068 Ok Qfed harefen hicellsBl' &Eliuphml 'Qf it gbdsl InGIOfﬁnc&ioﬁ 13| ar{ 1@@1&8@1 sBBstantially
ereln,

similaf S apitt afiTabseh Csleal YRIARYS Similah of il PRl ancror
chemi&il Bﬂakz&t’erlmi:@ aewodd asalsle ﬂﬂﬁﬂe 35" dlsﬁ‘ﬂﬂibh C@"|a miSdilR shaid degdried in

Si ar o ar si.cal,.and/ qr
any suTilh it e piedibe- AOTHER "aRBIeE” AT G hav « hvcrodynamic
particlé @iizé;llhhmi jegnthanaf tlrﬁesm aekd, 8 tiaas) 2hencdlat erimdsned tiinas, arftimes,

1.4 tlrn?eg,: t tgrbet‘es ﬂﬂqgsr o 3 8onetr];|1%9yc¥5%({}rgalglc %ygqc]% g{;%:] §§ﬁ 1@1celle comprising the
same lﬂ(aﬂ(tcbp‘dlﬁnﬁi; el ak lf@tnedl 31 dnaﬁﬁeotlmnltﬁn i ap@Bof 74, bt fR8ed i3 human

serum nn%lg 1ns% neg, g fnrl%ge is dl%l‘up ﬁelgljf dgers nfﬂ%vi: f ﬁ%lgeritrhggnsdf ag's'efﬁbly that is
less thhlyﬁiﬁmelsymame@ 3piadet,i 0thdes Si.g émed, 18 umeaell 1 tmsoNPriinsd, NG tinkee,

: k
12 6ng S g e R3O B on o G o erge R LRk
copolyaiees dnfl ¢ foAa&] inan Aqueealsl seluiisn atdipsiraf ptdeot” foﬂn’ﬁedllﬁ hLdﬁ)ﬁSeﬂﬁﬁi

[0069]{I ?\\rs/é%e% h%r%{]qc %rgctsl‘lgrag%alb einslgg(};esas glfea?b | tgrl%%fé Pli egeséﬁlte énonomerlc unit"
isa spédlet’mgpuplorSndnbm unit.id elthefm shargkd Br iidnnadsrgedstide.tTh b®@&in iGdtances,
nes .t he .co ntration of assenbl f amcelle.

enargie PR RG® PR Saa b ook Baprd et at s By e e o

cationigRha @it bg teltididon (&trelﬁO\{al'befn e%ctﬂqphﬂdf (efararpedlon @) lﬂdif&lample

. 0069 chargeabl e, s

ina i Qi MsabE g DR S g S PR E e TR ST o et dour’. o

Chargaalﬁeplﬁﬁn(ﬁﬁtnc gfio uﬁr,lmres 110 AR ciedur Cof Ry bthérof @l &Ha@real:ae ghaegyed
non- ghar,ged state. |In certain i st ance

charge%%eaga@ab?r o e Prepomaricy C uait'. i 1&1168?]% THEE Stélgﬂ 1@ ‘chargeable species”

that is Caarged bl&ﬁﬂlaltg@abﬂb ©ohanged &aheed & dhigtabdito anh@oiCspoties" is a

tl d stat ddi t val of
specieg R PR G TG PR e bR O ey bR AP i ghareea
state ifoddpahdpervdidp tonvandiad hn anibréc dagzedita@nyg. ofy thdvembedl BBan electrophile,
"ch b h bl " . .
sueh s § RRABTAR T FBFGH G » S T gt e oty Bap ghpged o
anion &nyowwhéeral pﬂ Iasholﬂh ae @ﬁﬂbkl@u&bﬂ @bESery chzﬁ@@b@eﬁd‘@ie@ on a polymer
nonomeri c

will b &fnhoél%vat ggfl J¥ar @ O‘gg iaqcF ﬂgpa%té%ll cgnséaﬁ@ C& gig CHargea%le species, but rather

memb



that is "charged or chargeable to an anion" or

"charged or chargeable to an anionic species" is a
wWGEp@eiler3nr group that is either in an ani oni cCPCHTESIPEH043853

state or non-charged st ate but in the non- charged

an equgllt,ha at ‘glé)l(ﬁ g%lglg gnb ngn glglog%;§g ]'?éw t‘?ﬂr)%;%lg /%fchgﬁea%Pe spec1es " that is
chargecli ecdhapdbid 6 a caibmh oShaagdalr oﬁ)blﬁﬂﬂge@b‘b‘)o a dallofiPQetitd"Gs a spemes or

odi nents, a char ble s ies t
sroup B S P onf ST g o R bterLifoch SBF e SRmt it is
capable bpias coackrich ata dagbni€Marged cthias Qe the &ldRioh eﬁarﬂsﬂlecaophlle such as

olymer w Ll ni oni ¢, at Hnear t he pKa
o proFUETER ¥ BB el Seni Geabtse Dpoi Bty gn caton
at aboﬂit&kﬂﬁeﬂ ﬁH Ie Ehd)uldlbb feindhasiaéd @ r@ﬂd:\eryamairgﬁbfhﬂaﬁit q&bles on a polymer will
ecj e eci es’
be catl.o ﬁé} neg}: thg ﬁgf é&ﬁ&s&oo&a&ogc%lgptgﬂtl tg%aﬁngé:ﬂ 8?’“6818 s%eiples %ut rather
an equéiiha@in ged b t@nic Gndndadatioit ﬁpe&B@@ﬂl&S exisS "@hasgaeldle @®n@heric units”
.ar that i s either, in. an ni ¢ charged, state or
descriffgReBinpgigd Brsiinscay WA TRE M En e AR e | s
[0070Kc Ap aldd@c@fn, bﬁbgﬁ@ltlﬁlgrmrdlﬁ@ed' @r &ch@@t h@iialized' hﬁil‘:lg% a Zeta potential

that is igtwgenp_rlg)tt(gﬁﬁt r,r_]&) anqﬁ)ﬁq‘g%ée%%:q%? el g f ar el g {z)soc% pg rgeable specws that are

chargeablargeaghi®cspegd @3.,1adidia spRRE tlﬁSbebcblﬁé ariGiClpdh ge-ﬂrotdhataj’h) and a

ation utral H | d be.enphasi .
second oo L eehs Bt B b BB HeS a BSARURRGR G o pesi
speciewihhi beb@nccatibni@natotenapbhynear t he pKa (acid

di.ssoci,ati on, const ant e .cha tionic .. .
o710 AR 3G set Ry Sy b SHRE L& Sht ugipgpetiona
(e.g., Mﬁlﬂetﬁbaﬂ)r@s’mﬁ V\S]pihﬁs @8d Wi lnlk a6 BN lagdnt, e/gCha b@aﬁﬂlc&)tlde and/or a

desc ed herein are
arsctp RSP GURBEY PO T -2RG SY & HHONGRT & Vpisy o geound
which [cﬂOfBﬁil ad\smids estel) eth&I, thjoethsi bsbamid, atch yani@or oltar gadge, or
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biologllalt afr fiiardcolvaiedl effadt) idcludnichut hadanipdid golguelesiied t 0

. be canp nt a t 0. one, anot her. An ol igonucl eotide
olizong iR KRG s peRre A ABGBTe. 5t r anded or
[0090) ﬂ“h@h;&:uﬁ&aﬂ@ iedyve $RAB6 As RNAiheaye tHe terAs' th&ﬁi@dlt]hﬂl‘y&ifﬂactlve amount"

{ f t | eoti
of s e SRR Bt o TRt B O ‘e G e BT Bt sorering
from o busogpgible &ha BNAke, dRGHanNasltr aditdhtidﬁcﬂo m«éasdﬁgnbm Brendt, and/or delay

hort h RNA
the omel TR e bt i e R PR BT af vy, B Cer

substrate and the precursors thereof [ 0086] Short
interfering RNA (si RNA): As used herein, the term
"short interfering RNA" or "si RNA" refers to an RNAI
agent conprising a nucleotide duplex that is

approxi mately 15-50 base pairs in |length and
optionally further conprisekt-zero to two

si ngl e-stranded over hangs. One strand of



the si RNA includes a portion that hybridizes with a
target RNA in a conplenentary manner. In sone
wepmodicrent s, one or nore m snat ches bet ween tPET/BEIDIH043853
and the targeted portion of the target RNA may exi st.
| ments, siRNAs nediate inhibition of gene
MICW%@GF@% causi ng degradation of target
[0091} ParERed hgtis are[ O8I} fobhdiatelloRal dddivery RMaérﬁ)hRMg}nts iAot therapeutic
.( ShRNA refe an ol nucl eo
aeenns] it Fgong PSS P ol Erte Mt APy BUPEPE SHYLR F bl delivery

is in viddo; Ra@frbésbafmdaykbsuch inZiaeguak ddhv&@@d’ln otvben sbige Ebddlingents, the

doubI t randed ruct ure d at_ | east on
il gy GG ot b T e FO BB S5 B St Par i P a
desired die@g fheﬁiphﬁib firéreéntibs inta gybeat Bsomh aﬂbcalﬂﬁffnfsxa miteR¢, Wis d8cribed

exR t hat sasbstrat r. the
hereing iy Syl Jeg R O DI g PRl B B el Beud g
certairCdire@me@shctO(e Rr, @OhLG@al RN @Xdi1EIDe hnd 12&s dtablasgdep aihér dii‘dlmhﬂahces

e § B idDE Rt Pty e SRR o e T P yprameters tha

contribundRdlAudhniogked avweellaf 888 ]es Ther apeut i ¢ agent: As used

o2 s R LA R T b B cntons

and hatvé Sﬁibt@], mi0¢lla€ Ebnkerti@gon thal pricag@deuddedrea fdfsetatiamel/ (g micelle. In further

cit desi red bi.ol Qgi ca nd/.or i cal
or alteplrboti S uhmedie LS Ao s e TRie fief Baaso
dependini GOAEICIngokiliCeSt, theRN&tk oag(ﬂﬁﬁl&s thae@iipeiesa anrdlprataidngly,

. 90] Ther apeuti cal effective anp As used .
pm“d%‘ggee’fl}\ AR %&F?’H‘e‘?rﬁe ‘iﬁ“i al 1y et P“8%f”rl‘?/ré" eéﬁs%{fﬂ?s' fogplock
copol}&hetd‘iﬁ el bleckage e cﬂi’e&[tﬁk anma By Huntbbadf chgged moieties in the block
am@%%%%&ﬁﬁ%%&%&%&y%%%%%ﬁ%%%w%mﬂ
deliveyaii dhictdp@nic ag@nts wigaihinimhl a&d$ and/@rles eniniceRaghagbaddel ay

10093 ARy B i PO G o £ BRSPS PO 601 gy oot

associftet witintha iicellt, aid hiedllcfcdmptisihg ﬁp‘.l&ﬂahllybﬁblodle&dp\ﬂ@ﬁlyrs @fsociating such
that thg ml%ﬂ%{sﬁ% g]&?r?%gaté]’lsleoglgg{e&é@tgp %ﬁttr:;ﬂ&)kla Eurqﬁeh %d‘ﬁ,gelfes described

herelnelntwdleﬁn@hsoftmmhowmg papalitsul ar delivery is in vitro;

| JheTBee RGBT b RN M & BheRdSh HhTad Sppfiaiabe micene

heéinai chitiedl ei@Peedntétatidny COES kz@l@ﬁhg filor abb@ g 2l dhedbowtEIDYLg/m,
of _.a mcellar payl oad at a desired site of therapeutic
[ Pesti’\‘?%tﬁ‘fqo%n‘%cﬂlea”%edﬁ}ye‘&f ap3rnehRueip Adf (e AParticly size of about
s Gel th @bou@SOk@SCr i bed her e| n, has cert al n desired
properties. For ex m cel sired that
6B e o Bt R ine P it sh 0es i s 4
neutral / physiologic pH), and | ess st abI e under ot her
[0094]c ilr m@ﬁén@&@nté engmjceli¢ prvvidel leadidis chapidyerizAtiorading gl hyast two of
the afotrggearlﬁe&% ro%I 1e rilsl) é’o:%r : ? gn%trts aqtl ﬁﬁdeﬁg gro%ﬁg %régré S characterlzed by
havmg:m dfpertlnrﬁ@@“ the[ @%@?ntionecsqurte;ﬁrﬂo comenptedindnes, zmycnetdlle provided
n | ogi cal
hereinf{ (Qlétla?&d Zela%gﬁlnp a{}lgofgl%‘ %?drgné tlggg %ﬁ g oncent rati ons
In sontemfooqhneMe rtmiceldelsicried! hdregsio etrabit tagnglobonit kieengihgé tHegurréumding
I
media Igﬂeu % tOI’%%ﬁ N?&l) aan%{ 1!1119 infr] eﬁe {?s%‘?o ngllﬂégd hstgl;lﬁtl}/ all ;h% ggﬂc'e%(tra?lon
orgamd epentimntcason stldin@rgaonpols'ertts inrludifig, thiendb limitéd to dpadtlyyhfiermgamide
I ccordrngly, provi ded herein
(DMF r&%et@?s{a}a%&ﬁée (m%i&g dé&f o t he nunber average
Mﬂﬂjﬂmﬂm@mr ght ratios f or bl ock

-15-



copolynmers in the shell block and the core bl ock of
m cel l es, nunber of charged noieties in the bl ock
weopoliyyer s, and the |ike) that are engi neer edP€DUS2009/043853
provide mcelles suitable for efficient i ntracel | ul ar
wi th m ni mal Xicity

ery aof therapeutic
00955 RE5 0 MraBtediiri BEi s SRSRSZabo Duser ede & ity
embodﬂl_ﬁérﬁsf, rlb@dlygﬁfs&tdﬁoﬁélgmla@ﬂﬁ(ﬁgtﬁeﬂ @it dinkeats, e mpﬁlyaﬁr Ba block
m C N a (0] nucl eqtl.de. assocl at.e t t )
copolsieg e B1od] fheO R daf T TER AT 3 bmtaiorh Sh G gcqcivtock
polyméi. pD]leyermr SopdBBRE astus&gh@a% Righitat thhih@e polaedrliethe ﬁsﬁlt @bl e
in ueous um at about  peut H. Further
polymigraBh SN BB Pan ps MEthop Bl PTG e et Poduct of
a smgIE @bllymwmgorpmpemk k@S mdnbhlod @I yiihet &lcludesCoivpsly et @e. farpdduct of
out 10 of

polymfitation & it {0 Syl afpo Rt & HBEIEY Bt SRtk ed

polymé@dagomes afsimga tgb:@iﬂ tmoﬂorﬁerﬂ)gAﬂbloﬂﬂ calhﬁ)jdher 28emgd Mtuciie do)nprlsmg
neo S m C? € .asse t.he .absence

0
one Ord‘g?“di“i gy qt cpnstityf 1%‘8[1%?1}{%{‘88‘6‘%“’ ity 1158‘“886%?‘9%16%5 monomer
res1dud$!;l’fbu1(d\iﬁ1 tha pwlinghdre ﬁmﬁérag@hf(ﬁjﬁd: ie6idbab Siggz aihthe @stat@unb! Wit In
X 6 to t x 106 ton. . n, sone . .
some eé%gmeﬁgnzf’@ocqﬁ%golml%ral fCélb S HIRRISTS H—'hp]éhc constitutional or
monorﬁe?&h,ﬁmi ahlsdrﬁﬂetﬂgbdhﬂaﬁtsn@e aloclk @pslyniie a@fb(ljdch €opolymer. A diblock
orenent i on ro rtles sone .enbodi pent s,
copoly LTI 50 Pk AR RTH G e A s S DaBy ek Rurihgnigd by the
followirgast Bichr eg -0k, Y Age.. af Q/h&mﬁléhdhdéte:d stﬁﬂid@ m(&ratm(&@meﬂlcnorﬁﬁmﬁmerlc
m cel | e proyvided
anit, AP S S Fa oy a P PR B Rropi bt unit n the
partlclﬂafr(bﬂlﬁktthfelﬁree doxs srolivate eimp Qﬂten‘ﬁrytb@ ;mode (MeEemhhyealdasdewdptlonomeric
table to h| onj ¢ _strengt f the .
anies iRk A i ey @Rt P il B iniBe siplog qogotvmer.
As sudgasedtly theeh@asic)ig sd)ﬂfiesﬁqabncles the nambérhad dema®fitdf aidh@fonoiheric unit
. or gani o] vent regse such or ganj c .sol
s sepapiiey Hornied BT BB RSB S rRbRT o Rl LBy sopyued o
infer ady fmlbythHa&&d:\(éebe(tM)the r&ﬁfﬂ)eﬁibf@ﬁo&hlﬁen@ﬁﬂp oiSthé m@rbeObf different

types nﬁﬂng]infzrll 191181;? 2 e&% € bq 1& %d éghee{rnﬁtllglg%glmrdescnbe any particular
numbe@ nbmhng@mlsof thdneornm{emmam& véthén an)ap@uyarerSk Th raadhuwdch ﬂfe

di t
monorF B RIS R PGt Rt TRk Rres i Grgtine. o
regula?ﬁlb(;krt?% fa r{rﬂglg bloch cdlfidghlﬁd&l qmésy é\i@ieﬁsly Jithed :oﬁj‘e{ﬂl‘l:erhwwe A purely
copo r se ere es a e
random ST RS iy Mt b P B SR b S
non-lislitig, &lxaﬂlblamhﬁﬁz&fng ran&oml’clfﬁﬂiftgnfaﬁﬁlk mpﬁ)heyzﬁﬁfe noh- $1rrﬂ1ng form: x-y-x-z-y-
t het t ..
vk c P BOB R sy el BT &SP DB form: »
y-z-x-@zE0ef uUCcAn abmplatyye@ildr bk osnfigliratid @ayt Haasthe Iﬂ[ﬂlowytfgeloﬂﬂmntmg

conflgbrélp % r)f—%— fayr—]\g—ﬁ—azbzpzo ORS¢ ol iy Béviméele taé S)éem&lar%%ﬂ(g%glgsk COB\flguratlon may

have thdllo@diﬁntllﬁglmﬁflgmﬁfonf ekerszo-8ygty pzizurpexeampr I & angadme
conbi nation of constituti or no

potym e ork L B P Rt o Sl 4 BURGR ryfner
from thdx@pHaehy txhe ﬂflﬁnefrl]kli thh @megroahid f Iin @6ind o1 ti@; pﬂ&édlh@ g@klid sk@mles is the

particua%glgi? on Sf; c{:i) 1%@& I%E]Ié(%nzeir]ﬁ Iuglésff% gfogg glberi“uﬂ%ﬁﬁ d& In?:onomer?ckumts in
a block ok mtntet Olﬁﬁd)cks)fnefmb ﬂ@rl’ﬁﬁdiuld:thbly}bd &nsttuad S:Olmany manner bearing on or
imicing SRR YRR e af B R ros e b FLS e b srties: o

[0096]s @k @smdthicieing ehia Braakdtzat iogifg Of n®dcher yndd @6t hedint and are not to be

r esen by the. . . L
construe%QO mean tElat the %onomerlc units themselves form blocks. That is, the monomeric units
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following: [AaBbCc .. .Jm- [XxYyZz .. .]n, wherein
each letter stands for a nononeric or nononeric unit,
W@nwImkgBEi n each subscript to a nononeric uniPCT/US2009/043853
represents the nole fraction of that unit in the
ock he three dots indicate that th
W“hmﬁ%%ﬁqlﬂaée Pt rRePeb e B S5nb8 By Moo fgn e

block, ii.B., paell rdkde Kaltemaing r&lﬁﬂd)rrﬂrelgﬁlldﬂ Q@tnatidd) &gﬁmﬂ lﬁﬁdlﬂ oafandom block

wej.ght_of each bl oc the diblock co
contel BT BfoRg PR SRR o APISOHIS” FIRETie, gt gndom
copol ymeAd) 81 sodid Gnstafes Nat tupelyakr @acikhs BRaDIARY oft rditioin dofolymer.

S E O R T TR
copolyitsict itshé. Pnvhad soedaficnBed weee dd@ibad fdein comprises from about 10

ric units or t umber of .different type: fo.
o abolmBREFF fortifimeR rehmisalin T rorg e it miop] ASERe hercin
comprBeh@sm bbbt IfEtal’zlbodt QOIE Sk dob(ﬂylﬁﬂy p@rafitdlie Un asmOem@imadrs, a micelle

rangenent. of thin a ticular
deserig AR s ot el oD R g Rk Syt ey PELE
Mlcelldlfmledahmtab!gmely random an alter nati ng random a
ernatln are ar bI r a random

ul ar ock .
0098, FE G PR G e gy biinds B Moo Py BTG g ion o
block &vpplyftsyo foam@ﬁgml@&rﬁss@mbmad (e@N midedlts) @p@Nglu@on m aRawemiscible

AT XTI RE et B TER RS

saline, 4Dy U @dnbe@imbidBiyhe @i céliREornfatiod dddud b girdc@ ¥ Missolving a dried form
Yh n ¥ g

of the Fitfiif oo Kpedbis et B cradmienl eorp R B i ko occurs i

the abJe@¢atif pily nucfeoldeg oF eligoyiuceotides. AN exenpl ary regu | ar

[0099ﬁ i@s?o"[qe%fi{l}i)(h&ela g%}@gﬁg@%ﬁcaﬁ%%e}elﬁnels fstgllale upon cglutlon from a water-

misciblesoket-(Yircl ay b ndt-lidnided Xo thanol) tq agubtiuk ol @dtsax e p’H|oﬁﬁb()ut 7.4 to about
5.5. I%%nm%?gh?%{%%%ﬁcao&gelg%le&% eocﬂlerel is tgtaal\allg uf)ot}ledllﬂggn Ilrom a wateg miscible

solvent guotr &% -bat it Kmiedto Yehyinoy) (@ aduedudsoleds ©-azpH of. about 704 ta about 6.8. In

j ent t f
o e PELLEE bt e SRS e 5 B SARLE A o
(such dshtat @dt lihﬁed?lﬁb@thaﬁoll loeaqpobysvbent @ 4 pie oldbegar .4 atbut 7.0, Abouwne .0,

sbout Rl 5 B SRS IRt ot oSt Pebcdfip @B b b Shrpuiaea

herelnﬁ)sr stdhiein Al Hdpﬁbusoﬁedmﬁn OB ity el:ﬂbb(ﬂlfneiltﬂ aanibdlie pkovrted hétrein is stable in

an aque?]us é}i;‘e;(}luOf HA é@c kZIéJEF %%t 8E u(t)Phys {CFI:PSF%/ [%2%5 Cp?ﬂ%f[ cuaﬁdn %uman

plasmzst Inypdciffeeendbdiblenis ka miogklpysvides htroinrs nighld hrabat e atduabpidfe.g., ata

inventi on rein, the brac
ot of AR 1 TG bahEabeanar 1 i S P b e R B anima
(e.g., metan)t seruneorG@ingil (elke thutnan)peamatihato lbeheld&@tbmﬁu stabmmy &fShe micelle
henmsel ves f(?r m bl ocks, t he nmpno

s ot GRS R 8 05t bi5PAE BT i) bR o gy, e

des1gnﬁf&ﬂl ﬁHf In\épécﬁlcteh@o&ﬁhﬁﬁﬁ aBAIFRIEdcEibé et eSn Mﬂsﬁﬂﬂtaﬁtlaﬂlbeess stable at an
random alternati ng rando

acidic PEd%ﬂné‘F : BW‘@F ﬁé?‘?“ﬁ ﬁemrra]e JUPSF SRRCBiciemEPIipSpiy é‘rﬂ’lﬁﬁfuﬁ @gscribed herein
is subs@@ﬂ_ﬁlb@lbkfs@tabl@ﬁ?a pH beabe@trsoé mgﬁem pdleselscbubgd her ei In are,
tio aterna adl ent or random copol yne
100104157 395 %‘&d P4 %bwwé?l@éﬁlgﬁcgw e FRBIE pyp
concer¥fatidn de&BﬁlQrmggm wmar 50 L OB 7bobinl 08 QERNI S BRQEDIANY/SE., A about
nm cell e described herein conprises fromabout 10 to
20ugpbut 500 bl ock copolynmers per mcelle. In sone

[00101qb[fbmieﬁmb&me%s nh@rgllé;lgeg F@%Eible tﬂ@ailluheﬁ B aGEITPY soﬁelsl | n.fTh §fecific
out t o about ock copol ynmers per_mcelle.
emb 0‘@‘8 ]ﬁ%ﬂf‘ §lablg tqfiuien ¢ PBE?E‘?%%@B ?%’erpﬁ of CEB‘H?&PE@LOQd mna
from about 10 to about 100 bl ock copol yners per
mcelle. In some enbodi ments a mcelle described
herei n conprises from about 1730 to about 50 bl ock
copolynmers per micelle. Mcelle formation and
stability



[0098] In sonme enbodi nents, a mcelle provided herein
is formed by spontaneous self association of block
weopohyer s to formorgani zed assenblies (e.g.PCT/US2009/043853
m celles) upon dilution froma water-mnscible sol vent
mted to ethanol) to a eou

h“ma‘é 811‘5é‘r?flgca??%‘?‘ﬂt&%‘i?ﬁ‘?t@“%Efsgpr?éflgc% Eﬂﬂ@? EPCTUR e CM of about
100 pgfmft)lo abodt G ONEn@ i 10BNigAnL. [ b6t 181fBIr MBoliOs) LRGEIU Esaboit

di rectl di ssol vi p"“gf a dried form of the olymer in an
1 ne/mgq a@alué Wobou AP heinf-- I8 remesphodinsist Ge C¥oritadniedigat physiologic
H is IsGfeln! 180 LOMTRI ORaPFEW) S| 1Bss 1l 18RSARC Rshan 5 pe/ml, or less th
PR poS yr?uc%[gtl des of %{:%onuc “eot | d?gﬁ’ﬁT 0099] 1 Hgsorr%r ess an
2 ug/ndnido dhautehates), "dsiabitsitibeolttescrlid egamehat ihy poynstiabiaes ligomng a
micellfd %tl%]eats e%?ﬁ%afllg/ 8{s?1g§re§|ateesrtructurau %lﬁeg (SOl Ve?(ngl: d(lg’ %Jl%e an%/%waaflge s%ape)
and/ orahﬂydbrﬂamorplwuathHO&CEIar dtmlcismtsrﬁi oY rrbodmcmlm szapramommal strectures).
The tegn%f CI‘lthElaeglbllﬂﬁll concen rgheorgllt(é%é)ucrl‘ﬂ%oln d!%l e%to}lctoegtlrgtlrog {&]gC and critical
assemigly hemeﬂltl)atlbm(@xﬂ)me$mtev®nﬂ@ahlp haelp Hn eémaduhtdinent, § micelle

descn%ela%erem 18 sstablef‘ % qﬁ ution \xelhqgl descrhhed

in'té Stabl ?,1 liﬂeos thef‘ crltlcal s?alb ht%/ concen I‘atl%]] or the critical

micellg obneemntati¢s@MC)as but not Ilm'ted to et hanol ) to

[0010%@[13%%%%%031 I’}t %he crlélcal {)Ibl?l[y cgn%:ntrau[? thggg)f& %anmml(‘bellg

descrilgxd hatsouit fr5m8b0dt ﬂlO(Sm)g#mLeme@dt mepg/siL aaabnut:nﬂutrd pbF. dvsoded

embocf1 neﬁ%n?s He b@{CS &% rmgel Qlleicrlbe ﬁe(i)n R § drrrﬁ‘lealrlaglm I’?OI o eto aF(I)ut 0.2u I(]mL

from aboui €0 ug/mtetdlal](mt Qt2 },@/rs[elfe)m @)dutglﬂ pgémlgto abab@u?t pug/ml, from about

20 pg/rJrEyto al%u?gF o éC ?nég%d E(I;C]%l%re t 8 ];bo(l:l [n]LI 41 gl?ouyneélpral pH. In

some ehmodmmantssths CMﬂ e aamCab@aicrlaedienmr mhbclel(Q(Hi@mL ahbut@O el mlL,

ut, 7. Ay a eo eCinf |

about Q(Fn%%glﬁ aboPt 74));%% gg(l),luggg }rin%d rﬁaﬁorlrl] 5{2’] Ut 40 u ?mL about

30 pg/direbont %IgAMLmboaril()mlml( ebgu uglimtaal)oupll ag/m alictut 0. ug/oil, or
under.s hat,stability of the mcelle is not

about ?E tn%deattagougeesu‘irafj1 ated pH, but that it is stable at pH

[00103f&l wes etribacﬂlmlemaltluﬂi@,tlcfamﬂaﬂlﬂtmcmuratiort drehd@NliCgriatyedicpl: described

| ecifi. di I crihed h N :
ern P SBERLAE TP OB o I e PREAL DB ARRIRL i
at abotthnagtral pH b upH nisabbutal4). Imcermin embptipérts, theentiod miehi¢ sgncentration

or the ofI aEPr gr?ce he%? g}gﬁ ger élh ena{)sso%l% a{t_ﬁgﬁ Q ld%{ o) ‘fl%g,ut% {ilsballb%ut

10 —fO[CIlﬁgl@O]hhlmths OBALC P the mirblbdat meovt squtral ptaequtpHd abouwal/.4pHp seme

cono SELUE HEPEARRS DELSIL, PO A RO ObAL o0
endos@iydyttc f2DE.gnpil L aboairS) adrdutt 525@d higherLor abQ0 200 Ihighgrahan the CMC

- ' table to diluti '
of e S R el R G O BB Ph oot reme s, the
[00104H cwinleembadimess, dlid aitita rrd¢elllu pwr@nntattiorp@yhd @Mégif enypiricelle described
herein (l? er%b n‘f?)l_)ltlg EEQ tpgi %h@g r??r %gloa{rl]ao%tqlaH H’E/&)L tWa{){LlLt g‘gl” g/ml, from
about Bﬁ‘ egileo donckeng/mat from af@MT) )e/ol tabput 1 19O Lndydmiabiuo40 pg/mL to

o S BTS00 U KT (T

In somegmirbdimbnts, slaneMermb e diigriin s critied erGMIB dfoutal Ofiugahll, ebat 90 pg/mL,
I S
about ?6‘%@3 %g{étgmt /dﬂ? h&ﬁ %9 hﬁ/ﬂﬁ] gfl%gt %Eﬁ,%?n{s elb%u]?t 40 HE%L %g%ust’
30 ug/trihaaboat 2l gl ahsutus)eug/nhieramunﬁ ug/atdstalarm I ug/ath ombolﬁt()eﬁ ug/mlL, at
el len. ns that the polyneric chains formng a

about grﬁdgsgﬂ#ogm{m?east partially disaggregate, structurally
alter (e.g., expand in size and/or change shape),
and/ or may form anorphous supranol ecul ar structures
(e.g., non-mcellic supr armllgecul ar structures).



The ternms critical stability concentration (CSC),

critical mcelle concentration (CMC), and critica
wa@s®eril4y2 concentrati on (CAC) are used i nter cheemyEstsny 043853

herein. In some enbodi ments, a mcelle described

p t.Ber.ein is stable to dilution which constitutes the
artic ical stability concentration or the critica

[00103TiC&tthid e DO BB, alid Iﬁlﬂel(e@l\@anoﬁa@(ﬂi@m spetifis E)Iﬁﬁ)dlments the micelle is

nbodi men ritic bility cancentr
s woe PGS By ioteier s GoukrToea PR RC P B AboE
hydrody@@midgphitiicle kide albeiibsbhed oN@hiiigativi tc&lb&uﬁctlﬂewgehtaif apﬂ)ﬂoxﬂnﬁtely 10 nm

S empodi nts of rlbed eln
o sbof IO o0 el AL P HBBUN S0 gl R Fa B mined i
any mdedYghcRibling Gua b likni©d i, H@édﬂbernfeﬁt%cﬁtbﬁﬁtogﬁﬁh}l@m dy@amlc light
rom about 20

abo 0. [ i, abo
scaerg I Bl s ety LT ROHS 80 TR Tnd 2000, %

[00106] hDslpbmﬁ@th’oaﬁmemH a hoiitcBOMRCrenFd betife tihpriset hﬂloéﬂ\@pdﬁfm& that is

l e d n i s abhout 100
associfif . AT B SRR blieoe fegPare SBorHu RO gr BRNA
dlagno’aﬁkoagbntﬁad/ﬁlga( fatopetimplaR it (é@ Mnitbodyphedihas3Gaitiglerlze obdld wiore than

out, 10 nL, about 5 /L, about
about ﬁ[& notarB%rﬁf ap algouﬁé%m n8tr m%‘ﬁg‘ﬁ.{l alej)gg4¢:ﬁirywota]{10r§ é}ﬁla labout
350 niaist 1|h|aﬂe thin.abfud @O@ﬁijl dr IﬂotSIﬁdﬂ‘Bh tlﬁﬁc’?/lﬁéﬂ't Eﬂl‘f Ning nott & e tah bba@aL00 nm,
elle co centration or, t of a
not w66 i TR P ot Bt TR o Al e bS50 may o
Ounﬂﬂaﬁﬁe&hﬂug 20 -fold higher than the CMC of the
| e t about neutra
o1ofii Suk PR BRmb e e R i O Pl dthcafly Haror

covalc@@y)Gethtffoat 1 @mbout 10]@90 ﬂ@u@]feot&lay Ifrbaaed dnﬂ)odﬁﬁ:ﬁﬂ'sj D@idelle described

herein tsgheyd P an gt SR o a0 i B lopf aBiit a8l dbSuy3000. or

about APOUboul sl Iﬁilynﬁd:ﬂec(tﬁeg In s¢id @ifboaid@uts, (e Aiargelrﬂlosc(ﬁ @enicelle to a

polynlicﬁgtl%\g ram ag?ﬂs t(:):: éllfqtulgf 3 eglistpﬁllg Igl}ﬁa %qleétﬁsn %‘gtchgrgé rlagg ofo a micelle to
a polyRrRtto8 @i hiydut € 1 Ho{te:1gabdat2:0br adoout:1.5) is about 5 -fold

hi gher, or about 2-fold higher than the CMC of the

m cell e at physiol ogical pH (e.g., pH of about 7.4).

PoLx R AR oo E AR BBk RS o cel 1 € eccrt bea

[00108]1&t @k thin@inbadigiesqablo¢k kepopirhef Besgribef Herefn Cablpﬁ:tes B hydrsphilic block

e R 190D 0. AUOI 0,5 TR 1 D00 B0

block. i@ fuither ehitbodimabe,ube MOckr@psimér@tiabdutreih inpptvhallyfsubdtituted with a

sracief Bt Bl or AL i O hBaUREROA pHiecyrophobic

block ad achyttiopkilit Blod@scri bed herein i s about 100 ng/nL
HvdrRgu 90 ng/nL, about 80 ng/nL, about 70 ng/nL, about
LM , about 50 ng/nL, about 40 ng/ml, about 30

[00109TH d‘éi:tamabﬁbkilm&ﬁs nigy HybsopBibobibcKL® a REplIrblock ahidie. gD afigh-tiarged,

. _about or. about 0.5 ng/ L, at. about
Catlomén‘%?&% %/f“’i‘“&ﬂl% HOIP%IP?IP% IOEZ‘?F%EO“E%%T%S? Cf’fga“& grhogitpents. the
hydro;ﬂﬁmﬂdcbdltﬁmﬁeﬁtralt(ﬁtﬁl diiuged)| & spﬁclfa: dﬂﬂ)ﬂdlﬁﬁﬁt’s [ tﬁé l@/drdphlhc block comprises
a net ppﬁtl\flee{hlar(f:gafl{l ﬁ%erc] 1ge ﬁﬂ“}ﬂ%‘f“&?ﬁ‘ﬁi ghe htyﬁr@plml%gllof colmé)rltsjles a%gtl rlegatlve charge.
In spe¢ifity aﬂa;rdtm@tsethe hydroilid lodkicbipidsesTR an naydl agygean ¢

e si.ze in the aE nge OF conj u a&i nto.a .
oot i enicGuSiens dbSpRRRPtia: Shy S TEMRT b st Tapg snet
monorikt) InaeuémHddiniinst ® hadbaphilic b0k aompres aflotatity 30 oBOor Mitre
hydrophahc mgnoglersl(lz &rﬁts %ea Q (?nee 09 gltor%ro%[l]\/?gEMA, PEGMA, HPMA, oligoethyleneglycol

QJ
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any manner, including, but not limted to, by ge

per neati on chronmat ography (GPC), dynam c |ight
wG@eavtnensng (DLS), electron mcroscopy techni gREBUS2009/043853

(e.qg., TEND and ot her nethods. [00106] In specific

ri bed herein co I Ses a .
scrylaf] OB e Gy S ERC B s CaPE PORaE Ry compris
hydrop’clﬁldJ Dbupe v 8aitok yl)erdups,ahibil Paph, REE @g@i tor ()tﬁerglolyoﬂylated alkyl

gToupsp tﬁ? Elgelf Srroqatg(lzoggg}(q{lor?tgerﬁofﬁ Ilé%onéenettr?)[gglgvoath%l@%ﬂoggthg monomerlc units

are sulp@htialg/| rﬁn%hz&@eaﬁl& aTa) méﬁﬁi‘n@ tHalh e hedropHilicaéhoRtic Mifls afaMBStantially

t ha oy re th N ab 0 nm .
non- 2o (O g0 3 R PR beelB b T ok 2t BB Sy, te
block &pblyidf @niphiadd naddOthtin 296br&1than M@ tmoi®ihen 2(H) afdreabalio of @dre than
100h%g%hnot nore than about 150 nm not nore than about

YHE NP HSPHfSre than about 50 nm Pol ynucl eot i de
[00111]0actithig eBOJiZ]ts, Ibiock ospel yarehadds dribad Eerelﬂedﬂl aevlel (e) a neutral or non-

chargegg%%l, %lﬁ?tg%; ﬁﬁq%ch%%s&%ygﬁoghlg%@aé in%i (Bbi\) rgllroc %Obl(y blo&(d e. g a core

block)minyﬁgm& Bﬁird);ﬂhelﬁc cdr oStEmiRND O R B Riasilizal tmoagi lh}@lrophoblc
|bed ein |s aSSOCIate wth a
mtera%lﬁbsd)f DesotTe f%ﬁf’é‘n% B° %B‘Stftse%??bg L b el‘gj gl@egtﬁ’otg? nf%gl(?
non-clafged BdibphdQ: Hlakab@pilise? D Plrafio] of AtittabObhcd@Sic rdsiilu&anEh as PEGMA
enbodi ments, the charge ratio of a mcelle to a
or HPMGY ynucl eotide is fromabout 5:1 to about 1:1. In some
[0011Hbaethirembsdimtiie btloR E@ﬁlyfn&w des@ibedhditifs €lch @aieG1)ea cationic or

ucl
potyesfiget e B evaehihneiy Dichareiie irkeplng s oo Togne e
hydroﬂkﬂble esrc af e atidatelivhizB isstabiizéd tthﬁiﬁglﬁ:ﬁ)ﬂlﬁbp}ﬁﬂﬁé intlestibmsag the core-
n.co ses a h dro lic blo a hydr ophobj c .
formig et FUHE BrfeHN HEMRhensy LRGP B Gk RS € Dlafaty of
cat10nb|n®ﬁll§ﬁlemc3reﬁd®5 adh emDMZ)XHMNE In ohv©Ksuch Bmbadihéiey, a polynucleotide is
i ment. t he bl ock co r..utilized herein |s
in o STy Pt E ek “pol yoer (i o
[00113]vecep@inymBodinibith, IbZ)‘Eki copdlynfess deb@dlbd kerdis eh gﬁ\a:dll)&l’mtamomc or
polyarg(?onléy %}‘;{ge%@gﬂa ) -r ogz&s b C%r%'@g%l(c bﬁorgzg éa %)rreo lﬁockl) forming the
hydro;ﬂﬂiblo dosenths midelle whycﬂ Es&pibllizbctthbiu@lﬁ:kydr@habls hﬁ-irictlbﬂlsaﬁ khe core-

n- char oni c, polycatio
forrmr]&ﬁ)og/megc S%&e(}ta nﬂlé:ﬁlit%n ¢ ? dngn;E% fé’F aglﬂPlg gll) 10n1|cr?ﬂargéd hydrophilic
block c@fiiria¢sra purhia g bfaniing, mbrdomehiy &Elﬂﬁ)ﬁhlshdh@s latixkanh gdride ui 4cayflic acid.

charged). In ec
o0 1SR b BiE Db TR TRF baeh By agarigeignic o
polyzwip&tinfci chargeiodidpriit B],oclt head (2y d hggrbpHobic bhickb Gke. .Caodwpe Hl&&$ forming
et . nega e .char n eci.fic odi pent t he
the hyﬁ‘ﬁ@}oi?k?rﬂo% &Ith\élnﬁ}ﬁfil M %%@%Sg h’é‘lf“gﬂ g%?pjﬁlo € ﬁlﬁ%‘%{om of the core-
formirfe@Olvhcit segsone enbodi ments, a hydrophilic block is a
Hvd h 2 r bl ock conprising a single nonomer. In
L odi nents, a hydrophilic block conprises a
[0011 ] Iiethinteynbodimeme atydriophiodichhyak @pivyl hl@ k ropubyTRs: idesctilfddthrein
e.g. ne_or re of DVMAEMA, PEGVA,. HPMA, | :
comprsfs e PLRGIDE e HovGr BOR RN P WciFy Qo iy 1o
certairca@itiodinitn® Nebigdidpasttishlodkhe ahy;/lﬁibﬂcph)bd)lymerrﬂamhﬁl’ lheeitlWrlfBises a
CO S dr ophi | ro l..gro .
Pl By s BT st ST P POl T AR AR Ryt of
chargegblo ug@stitutsnat divets i Kiepon@¥ic @anisonbi nati on thereof). In
0011 SRS e RRE e HRGRP G e SRS a e
and a feyehd@phstitutionaromio Mecdr@innibbdimaiite, tsultrstcandtinailohal unit comprises an

anionic species upon deprotonation. In certain embodiments, the first constitutional unit is non-
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non- charged at physiol ogical pH (e.g., pH about

neutral such as 7.2 -7.4). In sonme enbodi nents, the
whb@el4m@apol ynmer conprises nore than 5, nore tPErUID9/043853

nore than 20, nore than 50 or m)re t han 100

churee AL B SRS Pt Pl RS APl B dlgep.0- 3 pi
below lam@s 819 pHibcﬂ@sﬁ hﬂéc?EOS glrolr Irtug:nnbzlh)ang@m; ﬁglbgdlmeﬁiu h)l‘&:fjfraﬁo‘[tcﬁlgslgifuyéional unit
is as dgslglgl&elg lgrban)d tkg:ysg%)fn c%s%tgugna trﬁ; ?]ﬁatlpl(,xllé SIF]%‘/:]&F %%or?éng(?t(&nation. In
specific @fneodiﬁleﬁgf] Slerﬁmeif HﬁtsTMg)h((; Ebmlﬁ?ﬁ(tena?ghtgiifﬂguﬁ dwrmbkgig Il 0, r;arlg?uit 2.5 to
abou SAEERAI0 ot Eabod s SRt sumen St aciblerd "o

[001 17] nnsoﬁiaange@imhma rtma{ykﬁdpnobli)d 1064k df@ﬁmﬁb(ﬂieﬁp(ayrﬁérufeﬁhbécyhe&ﬁn
ric residues such

tral n
further[ ‘@B‘PT h?% @@F&f WPy r%)be(ﬁ‘]esr’ré‘?ﬁ’flgme% “618% SE%B’&I Y Hﬁy‘?@ In some
embodl@&TY, ﬂbe@dlbﬁmbicnn(ﬁﬂﬁlhrld‘mme:o(nﬁlsea a(h?drb}ﬂm)bﬁ gfdup such as but not

imite Ot SR e p RIS AR el S kS AR B P iagme

embodiyi€ht p bl 60p6@/hﬁr afmprike al’Hydlfbblh(fbld@iN)L(phhdtSS SAtaalat kd thepblymer
t hr ough dr.q nt eract.i o t he coreformn
ek o R S R LR S bt fhamgre a8
carboXyUEl P gliohp)):thﬁ{el@ﬁﬂédlﬁﬁl@m ipf@&ntidg ﬁisw;ahdnt of adhica@t ﬂrD:fd)Inﬁ
I.Ln sonme, of_ such

N0 h as
cmbod EOE PR PSR g R B 4o AP o B g0 more
than 2@ rhdite thhﬁS@a‘trh@EI than $(p(ElQ4dﬁq‘»hd)H'lc @olipsadr eyebiked |1 s@h@ﬁkbodlments the
00113].1n certain enbodi nents, bl ock co
hydro%ngglg Is]i)a]B]é:a ag gl;eé?nﬁ on, glg ﬁmﬂ% 8ha(%_e?blg Hloa?ﬂl%]ﬁ 5lt%¥n some embodiments,
the ratpﬂjf yt&my&l@plﬁbbﬂhﬁ(ﬁr@ﬁﬁn&‘lmdﬂ‘s (Dcplihb hioGorMrdaikits @nehri§idd a @onstitutional unit
bi ¢ bl ock ng th
s S BR Gpircensoent Si Hison 6 GRY S HEripnd T b By about 1:
and abblr oy gboun y draopitebi L1,iabbe n echi et off at zl’n)eut(hﬁfeﬁfﬂ le ng
In certain enmbadi nent
0011y R eGP S A ioB e G AT DT T bfgElimiting example, o
butyl G@RREIEE $)u@zl plyitalsiyigne ofr tanikerh epic@modimeiite Siydugisbic
such as ei c .anhydride or .acr c 0011 In

monorgif g e BB iEm Lo et e3HG i E b DE her i n
(Co- Cquacml\zea(ll) a zwt t erionic or polyzwitterionic

edh h|||c 2 bICb|C :
001141 o R B B R B S e SRS B ReRBisF el herein
comprtsl‘ét&a plmﬁﬁdybemﬁbme mohsm&tcalits ar_zleucblﬁrhlttp ngimdhy(dh@‘pi’rmbd: Gnits. In still

t i.ONs. o oreformn

more splli S e b Fohie PP ey B B s BB AT nigher of
cationiaydld ﬁrﬁdim)(bspembﬂ e kthé)ﬁycﬁ(bﬂlolblb blokk ool kytaref thel @s@ile hledubstantlally

n co es a ralit
ne el GDET o6 CRbE Ry T LR P Ly Shr R SRR R g anc
anioni€ gfctiad in tl&ﬂbfdﬂjp]‘iﬂ)ﬁtt idockaof b pbcopdpolyiner flocidks adfydﬁ)@yobhﬁ 106dk and/or

ol. ri bed herein conpris lurality of
core of SR RUHTE e SPeEy Agrek P ETRE RS un 15,
Anionip@@isttutiondl Unixe | i ke and a plurality of char geabl e
units

nstitutional units or mon

001215 r R e e P opB AT ar gl  of nionc
constitayaabytie tacarb haicikc aqiiNiolsgicuy pH. i osie eahddime€a@aidfic constitutional

constit unit. ln.certain.e first.
wnits QRS GG enlifiecpetsigf bl RO T eserdinirghirived
hereindefpridcon p]htaﬁty of hiiogie tdraiitnti @abarls amhdash artidte donstBitional unit is a
residue((: gfn a;ﬁon C ?{g%d?i[%ggs %ﬁdﬁ%n@%@r&;}? r Fg%%t%tﬁg{]ﬂaﬁ%{l%ls g g(?rgurgate base of a
Brgnsto¢ hady. Bbatibus@nBodimefibidescribed herein, constitutional units, that are anionic or
negatively charged at physiological pH (including, e.g., certain hydrophilic constitutional units)
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bel ow about 5.8, a pH bel ow about 5.7, or the |ike).
In sone enbodi nents, the first constitutional unit is
w@goodasasi bed herein and the second constit ut i PCEIUS2009/043853
is a cationic species upon protonation. In specific
e | men Ka of the second constitutjon it
descrll?egtgngrﬁwmgmted)ngtab I‘ef@ld g%B BIE cqgjugatf: asgﬁl}s:tﬁoy 9N na g examples
of anidhidcoh@inaldaaltunis inab@uhonbrit fsiale @bmprishhg d@fboRyly abidh&@Ifonamide,

horoni i GO 2 b BRRE B HP BID B SOON e PrSbBFcBgor e ke

and orhcemelmﬁnoﬁlu thtdeef. IICOMR I‘ehﬁ&ﬁmhl)td rcomhtmhbﬁal Qi UIRS are AMibAIL bLSegatively
NoIrer i pecies,..or the |i
charecTAb SR MRS og i o BERUBRE Mt R oo i e B g grample.
monorBerftyreli dphafics/1ig badl [, Y Q]kyﬁ&ybdﬁmmmbndmem (E @d niethyBderylic acid, ethyl
.al kyl group,. a.heteroal kyl up, aryl group, or a
acrytihh st 30 Bid Bl GiiciansouPrmale™ 2 bl ook
[0012 ] OYeh yHERIH «F arphysiEascad fliy ik 20 phabihe pm @y ahibait speBies, there will exist

an e G e P Rt et G gt T B e DBy e

about $§@% of the ﬁo@&hbﬁ)wm be&nﬁﬁiodn@ SUPI0% chHj’eeby cha gidioiHeg tharpH is at the
soci ation_aof

oo BRI DPL B P LB SME ey e v

a corré3pitdinig SBIS 1ﬂﬁﬁs&3qﬁ1ﬂ[ﬁﬂhrﬁ> suchaeatthixer 0 yalim®) ®e ddiaiic 26n will

predoBut L oo e it o L PRy B Cr Bt

descrittid@eRinseide tNfotrh 6f @AbIOCH @pelakg eezbiyepHmalmerreri C units.

sSone odinents, the ratio of the
00123y SR BRI OB O BB 8 it o NEHRR S Hgeise o1
compr36 BEboxylit addabchtl] WitHobalimitsios, hasngmatd @sithes an2-adpgrictyic acid

(e IR Cphe gt O goriy i PRR ST Pbyichigat ot £ SR PR bpm-

(PAA)a,bﬂll:kBu ghay (ﬁtgﬁnc&b(ihﬁrga]nc]acﬁltthﬁ battie paeser@tithed as plprotdc@A 3ad]es,

d bi
e.g., an %steib%g g\g:ymf.’rg? acﬁ [?lfi Fﬁtl H @X : OEVF?I 18r|1 grggegggﬁ s[) Iw(l:thlli’lerle

contenfifddtioa of thisahentidaLl tAyiionﬁGﬂinlbIaélﬁt, reSdues Gﬂ’kﬁnstfbﬁtloﬁm&mits describkdherein
eci fi c enbqdi nent hydr ophobi c. rononer

comprl B AR ERERA 1 SRS E U e OB ifoni species.

certair(i@2arlce) ahiénit mesdngtic dfsiduEs2cafc8y adidnid @abyt neutarcpidl.

00123 s g B RS T PPl el LSRR e

Chrlstéphpﬂ M Bikiet AllaafS. Haffingd) aed Paniirse Siagtot MpH- Re@)ﬂﬁkl‘a: Poly(styrene-alt-

matei gl R A AR T R TR etulin bl e | HorsTpr Glgetes

7 240mzsubﬂmanhayadlsloybeslsm fbriaintratunterof @ﬁlomatepeelm éntathd h@cﬂtbpmbm block.
insucf %Rty € apssb T TP Sl SR AP FTrof Euipannyaric
monoradriaackidient s, the presence of a substantially simlar
Cationer. of ¢ nic and ani onic species in the

aUo k of a block copol ymer provides a
[001241yrcvoae h:ﬁfbbdimb]htﬁ),&lbl@la domilyne® descibedthbeintoaptides apluddlity & cationic

b ti t tral ab
const el Rk G CEPEOB G B G e it B O S e,
cationiolcomskitutiopd Lyisebmpieecikpro@datites @ititnic grepiks. SIﬁSer&urpd:rhh’oalnheﬁq;é a
ni o

f t.Itut | [.ts t
biock (oG B & B b i S5 WA B s S RARDHRAL A 3ha cach
cation'n:@nﬁstltuhuﬁal otiieik au@idus oCommrdhs@ePB@hasiBiaabinencaitt (Rri, the
. t
consi RG] e PG ksEr PEBRCE YD Moo ¥R i Blomtcd e
monoé@n Bt lutltlinbmmaks tanichsprase diadatimiangrouts C [Iconstehbodiinemala cationic

.upitisa. . . . . .
constitutional unit comprises an acyclic amine, acyclic imine, cyclic amine, cyclic imine, amino
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resi due of a non-charged Brnsted acid nononer (i.e.,

the constitutional unit is a conjugate base of a
w@enstigd3nci d). I n various enbodi nents descri bRCI/US2009/043853

her ein, constituti onal units, that are anioni c or

tively char h S cal pH.(inclu
groups, a lg}élamﬁg Whs gH rszlmlécglgégl: &IPS %ﬁ%ﬁg}h gToups trlagolyl groups or
the likelBit doBbdRsETsithedf. he Ecenerenmmmehe ecoﬁn@tmﬁalmﬁitﬁha&r&hagdsma normal

e A A N G T

residués@s ﬂﬁﬂ@&nﬁﬂﬂ}k&ln&thﬁ@ry&&ﬁ boxybmMaraci)d, sul fonam de,

oni.c cid, sulfipic. acid, sulfuric
o012 R apio i g i PRe g B e e i
an equ(ilfbrlﬁmniiﬁtﬂﬂﬁltlblﬁ)ﬁ?chhﬂgeal‘b&{sbemdsﬂn B@Brentibd et the pH is from the pK, of

i tutiopal its that are Jonc r ne
e chiiggplsbics oy millbampraraBrEutio: FudbapELfen ftatigwer o
valuesN@¢ edtidnic M@ i@, prdaymira: aad atﬂﬁg‘hef piviliRghexahikel form will

predorgrriglgtg.rﬁﬁﬁl %ﬁécﬁglerttggeécr%f flrgffrﬁ Pnc&gl? E}'qurng%f t@bl%%])oq é/rs at any pH
value.acrylic acid, pr opyI acrylic acid, butyl acrylic acid,

tc.) orthellk O 21] V\henthe pH of a

Neutr ' Sabout the pKa of an anionic

[00126 DeCiri®ss entHdeii@nididedcrigxi Hefeird BorRGiuiidriabiiditd MRaclirs hédtdalkt | Ipﬂﬁlologlc

of .char eabl ies in both forns, In t
o coRfri AL ISRk el BTl SR b g b o R st P T R e e veol,
polyprapyl@iigtycaln thich o e 1&E %0 wbrhd enﬁt@dm&ﬁtspﬁ}ﬂf@ﬁﬁc Wlilﬁﬂtutldﬁﬁl lﬁﬂﬂs that are

e ani speci e The f
neutral ool PRI Ris Rkt R R PP SR 1) 8y pfohil Rl Sampte
monoricl redii eofFMTyESIcIRO1i0 gcid hﬂEﬂ'ylateﬂ ntiefHaSry8 €| btiid, Ihb(ﬂrbxy?ﬂk@ueﬂ?hc

acid, héf&%%@ﬂiyi‘f’gﬁf gryﬁﬁﬁdp‘i hﬁ/\)p iegni ;:h;olrmmc\r/]\n;alr Iged form

[001274id Variptiseahihidtiinghe destHeedeiaiei b(ﬁl‘ﬁﬁﬁlﬁorﬁﬁlﬁﬁtﬁ itaedte Iaeittemcsmc at

physil 0t s SR B ALHGY et PR  ctonc o
positivgiyi dlSrgéd’]@buIﬁd‘t @hy&[ﬁl(ﬁgﬁ‘d tH. ah soney dibodiplays] l@ldﬁ)ghlﬁaboﬁﬂrﬂutlonal units

o R STREARE, AT BET) B ot PS8 L0

hmltm@@ﬂ&ﬁhplé uilonomerdc radidies diafompﬁd_ni ii pisphate gZeyprad wh pHOPhiomigtup at

physiRRiSHI 3005 b PR TS o hitih i 1 brbait hed e

disclosse, ar (¢ bkeect ed species, e.g., an ester, or as the free
acid, in the selected polynerization process is also
within the contenplatlon of this invention. Anionic
onlﬂﬁﬁ@nﬁﬂﬂ@mme or constltutlonal units descrlbed
ei n co eci e or char eab e n
[0012@% cel tam i %e?{ﬁalé fﬁft SPS 816&]1 gm ]ﬁ A ARienig SCEIcs Upon %ﬁprotonatlon,

the secoad tditslﬁtulll(ﬁﬁl aides catiafiic Gprcies fn@a@eriadon, @sd telesio Oﬁlﬂ’le Biionic

specw?]%l t %% a%,' §P§szllgsg1té be e i r@{)ut@l'_i Oq%g Plgjp%f?’boﬁglﬁ%ug? é an ut gl ? about

1:4 anEhbo‘Balye hbodh el EB’IH@]SXh]EQ 1Mbo#li 12 gnd 3Al, baabof. 1: l'h'lfafaditﬁla ,nelﬁﬂlﬁpH In

some %t )[?J(ngelglg?rtg%%att%%{ ﬁgf@?&lﬁgﬁg%@ﬁﬁn&&ltm&ﬁ]ﬁwt é%ha éecond chargeable

constitCagal yiiws shouot:10 midrabee 10:U] @outDraighd@ebut Gar ybout 1:4 and about 4:1,

o PSTITRATE ST fo 4G 1 2000, oy 20 e e

[00129]y1dsromah:ﬁibbmmle1htgalka COhsﬂlltlﬂid)ﬁEh gnﬂp@pbr nmmbmenddm&s ﬂlﬁgﬁé d:ha@eyble to
ed constitutianal gl

anioniC DY Pl o BB EC PN TCAE FBH) € e ST Shediours o

monorhitictugitf BOT244t 1dart SO @R l@Rb, AElsdss 709, ableat ROT 04 Ddayt18BY%, or at

east SRR R DA Ea e RAPTE 8" BTt o8 R RS

charged at physiol ogi cal pH In sone enbodl ment s,
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cationic constitutional units conprise deprotonatable
cationic species. In certain enbodi nents, a bl ock
w@eopohysr descri bed herein conprises a pl ural P€HUST009/043853
cationic constitutional units and each cationic
onstitutional unit is residue of a no
ebodGRiTEL M shEE ST folha! S R Grutts SUCTGAG e it
an aniéhi €GR¢itkA biebudfduttalgi. &n Bftﬁéirtoe alted@nsie) emtNalindnisniht thia@geable species,
| es .of Brnsted bqﬁgﬁnononers i.ncl ude nmononers

groups, ﬂralfqglg)a}?ﬁf Pl%lg tlaﬁt glielgg}?r 60 zbt}l%ﬁcb%)emesn SIOUSROF monomeric units present
in the pcﬂi&ﬁ&lameaes Go@Aal braMinomeits tHat re BEbastll%, aClOARPBI%.e$ least

ORI SR R S T
non-chgfe@u psa slighd yckaziad pH (eQ., QUHDEGL apyt |6dsyd>r 1656 QibP, 6.2, bit 188 pAbplit 6, or less;
I nati ons,

t hereof. In_so
ahou G BRSSPl Fonel SO T8 T h Car Beab T SR dou 30
or lessnaravaut epdysialptigi cal pH that are utilized herein

i.ncl ud way of non-limtin Xa .nonqneric . :
00130 B3 Ry PR R TR AT el s futiona uitis
presenDMAENAren] Déhbablic Wie h dohe embbdifneras phys nohegéralniticbiiprikes the
Ka of a catiaonic species, there wll

first cﬂ@%e%%le %%81%%&% {El?tge?rloa ﬁl]tear?agfze ¢ nbeﬁts Se&ﬂ%%lg{ﬂeréc unit comprises
the sec®p@ Ca@geablspgeoitd) If @rFhE: or dikenativg ¢dieidinidae, pitird snohsBerictune

Ka of the chargeable species, there will be a
comprfeet BEAGHEEAICIRTEY in this equilibrium such that at
| ower pH values, the cationic formw || predom nate

E nd at hi gher pH val ues, the uncharged formw |

Xem ' . The enbodi nents described herein include
[00131] heceft@lhmﬁbf)dlﬁlblﬁs biheOtdc k@ Ofdy iy es. &, Mémisane destabdidingeblock copolymer)
b thN% a4 dl wi tterionic Constitutional Units [00126]

as thg cheguigat anmula by o i ment s descri bed herein,

constitutional units that are neutral at physiologic

pA cogpri se one, or nofle hydraophilic groups e. g

h drogg po yo%% ated |al kyl, @Iyet yI aly

p pyl gne , [thi

e E dﬁﬁ 43%30ph|| onL HKU |on 1%qz?é£ rare M
neut r I at nor gl phyS|oI gical pH tha utl zed

herei p°i ncl ude, | oy way %f “nont#imiting éxanple

monon@si c resi ques of PEGy| at@d acryllc)a0|d

PEGy| at ed net hacrylic acid, hydroxyalkylacryllc aci d,

hydr oxyal kyl al kacrylic aC|d (e.g., HPMA), or the I|ke
[00133]00sppw]embadivarti:ous enbodi ment s descri bed herein

const | FAUtA ORI, URH A Syl Bl @S nrh %ng’r sARbne R -, -C-C-,

physi of 0gi ¢ pH conprise an ani oni nega |ve kY,

char gedC@GUH (@10-piiS) Ol gind -HIC A wherery i oni ¢ or
positively gharged group at physiologic pH In some
enbodi nents, hydrophilic constitutional units that are
Zwi tterioni &isd—for mal physi ol ogi cal pH that are

utili zefdlsf;e@awfrenﬁ%tg% cée/mv@goﬂi SN ATG I

exanpl e, nononeric resi lues of rising a hosphate

gr oup éﬁb6%hy@mﬁbhﬂhﬂﬁbﬂﬁhﬁhétCb@&éﬂbﬂ@@h&ybQ«I@E@ﬂcd@Cx
set fo ) ' ' aley g - - -
|ncorp6&2%&%h#§m%$§8?g?9gﬁgﬁggﬁggﬁggﬁgesa%?n?ﬁgmwpwgd“MhOne
Conpos it ingie floprids| asedps;icopol ymers [00128] In certain

enbodi e nf 2nd ?hﬁe Eﬂd@ﬁe&d&ﬁ? §élec'ié(ﬁtff0me ﬁ'%ﬁfé Eoﬂs@t f a covalent

ani oni ¢ “speci es upon depr 0t onat i on, econ
const i bend ohalOQHkt- Fe(QOEKE ﬂQﬂila&%p@lﬁ(@Kl@rﬁ@@ alkyl-, -O(2C-

pr ot ongdi-Qfky1- A skRe1dBLIKA-, oL BRR BBL 1‘?)@') G P EGERHH R icroaryl-

the cationi C species IS between about 1710 and about
10: 1, awbi(rC-10@axhd about 6:1, about
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1: 4 and about 4:1, about 1:2 and about 2:1, about 1:2

and 3:2, or about 1:1 at about a neutral pH |In sone
werodsent s, the ratio of the first chargeabl BCT/US2009/043853

constitutional unit to the second chargeabl e

constitutional ,unit is abo 1: 10 and abou :

about 6”;%ﬂ“&%ﬂﬂﬁwéﬂTpC8%%ﬂPgT%%”&ﬂﬁ“gﬂﬁtﬁ}gﬂé?huwh
abOUt[g)%e Zlg(ll}‘heabﬁbm a%di(gCgb@Myll“&elﬁﬂld 3:2, or abou]t

1:1. 1 | n . sonme, enbodi t he constitutiopal,

or oups, HONEY TS o P Yt Rl BDamP B Wik Ri-R,
ani oni c speamﬁs groups, or nononeric units present in
the block c YIEr s ecies, gr nonerlc
R B e RIS it e PR UL G
70% aR,|rRA8t RGB%anaR, hleaﬁikpe&&%ﬂy O¢lecddd flapasit g@f@onsisting of
negatiye at about neut ral .g., at

of ool N Ry htef Bt iRt adeycRindh, B ana

char gea@trearspheni &Syhicrmiyds op@snaIPAOERLtEEC wiiih bieSor &foe fluorine
charged by | oss of an H+, to an anionic species at

about AQOPral pH. In further or alternative

enbodi [!;taSres1dldéSel€d’ﬂaf fg@ale @raapecisBang GNrexituSs whith are hydrophilic at

MoNOMerj c. uni t t are chargeable to anioni¢c .. .
oo cahigt Bt s NS RS ARGl RO R vgpegic o1
pol ynr}s(e . 8t gnzylaﬁltmolgxrmu?ﬁurg c}ﬂkymnmt rnitl cguzundiﬁes tirtli:‘déﬂolytl,
are a % .a eas % a as ) .
B0, - apvTBher Mok R dR e ey (gt Al dhg! BB
| east Bﬁx%goqjirotaﬂatlbﬁ adbw@ pih (B tdredxyD sulfvanmidh aogaske gihoghonate,
sl i ght cidic,pH (e.g., . H of, about 6.5, or | ess;
Sbout lesnians oy Bk Sy fisimi Pl 1 S IO ki a Ty gptic pu
| ess; &bg)l.ﬁydﬁ)xﬁ po@bxﬁlﬁ&&alkﬁh@lﬂetl&leﬂe glo¢ol | peBpiopgledlycol, thiol,
5.6, or ar | ess, about.5 or |less;.
or abolt ths i %ﬁft Pﬁ‘H)ﬂ?Y o081 4 thélr?E)é’folegCe'g" & monomeric
enbodlﬁEmMSCmmmkhgabh@pkn@@quyﬁaﬁamdBBMﬁnb@@ahﬂ@ehngmpHx
each constit i t resent on a
SRR R R S AT S i AT R TR
uni t carpp, ieSge,SiziﬁhaMyhé’ sﬁccmhalﬁg ead t@traﬁ}ﬁ@@p%yl dster,
further r aIt ve enb nts
it B Bl RN et ST B R e BTG, TRRINES L
furthehydogeal ternative enbodlnents a third nononeric
unit ¢ rlse a.thir e
ST uct oF B PaBedneh R pRnfc T i S TR oy
C opo: y [i&iitw(eﬁ/ cgarigleqdm Iilib}’s&m@gldﬁi teadol almiizd, ﬁ]]gylbllnﬁﬂkammomum
copo r as. the chenical Form
Sono YRR b SR S Ras 90 B o i By
f EE)(I’;]) t( h@é?g@%ﬂlafgaﬂ s ;Sl&iiﬂggiaf)HgG} 1glde1§ﬁ(§(_§-protv\lloqnatlor} at lower pH
- - - and - : rein, a.is
s A O G @i, PRl phgbpa piE ot et
consi Sﬁﬂbﬁgntﬁ}ﬂly hydiabgehysidlddie pIOE) @) Hyyitoxy, polyoxylated alkyl,

3C-6 k 0C)
1 oon iy i & icpts B et B s st bR et e gertiaty

( 6C 10Gymichibnic ﬁrpyysﬁ)flogt«hplﬂi (e. 4. scoapiisimnapHoyphattkisduptadd &dammonium
W th one or ine groups; YO, Yi and Y2 are
indepeﬁﬁ%ﬁ?lgp§§P%€P fromthe group consisting of a

coval eqk is a residue which is positively charged at physiologic pH, including but not

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

Q5 is aresidue which is negatively charged at physiologic pH, but undergoes
protonation at lower pH, including but not limited to carboxyl, sulfonamide, boronate,

phosphonate, and phosphate;
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bond, (I CG10Qalkyl-, -C(O Q2C 10Q al kyl -
-OC(O(I1G1oC) al kyl -, -0(2d Oal kyl - and

WO J(02@4®BLC) al kyl -, -C(O NR 6(2C- 10C) al kyl -,  PCT/US2009/043853
-(4C- 100 heteroaryland - (6C10C) aryl-; Y3 is selected

fromthe qgr onsi stin a coval ent bond,
e o HR iR e beSrgd G and

-(6C 10@) g’iéayér than\Whe kigiun1.b i . awaht@ril € asdaono)atvaersinOf
A -Ad4 that are ngt fully substituted with RL-R5 and

YO-Y are coftpf Bfed with an appropriate nunber of
hydr ogens @barts] toRbout B2, (e.B3aboli4).2 8apodind);R6 ar e

d dent | f t f
nyclr ogaih 2ot "GRGt 504 ky Mt T p BB g R merein: "0 °

cycl oak kyl tp altet @8 ocy cb @abky l0,6);avh¢teimnd het eroaryl , any
of which rra be o?nil onally substituted with one or
nmore fl uori éanJf Q0 is a residue selected fromthe
group ean@ésthdagl efabb@es dbesoruhiue b embeudppdiDapdid) i ¢ at

hys olo nd are Iea arti al ositivel

Char ged oAb JT6uPE e Sou 3 st Y am no.

[0013H m’ﬁ_bﬁield:mboéﬁhlklﬁb , AEARibEar rghbaiﬂ Ind)hdﬁlﬁencl rml(iﬂﬁiﬂ:bﬁékented by p and q are
iy ri , .0r the It at v
withinggs o S TGr SR Bhropener o o e SRR of Tk n
specific ﬁﬂnﬁdﬁdlﬁb‘ht( ,®. 1gsuﬁstﬁ2rﬁi‘aby)bhy lsameSztsl h]f Dinaitail embcbfgh@mhtﬁeast partially
ospnona hate, or the subst ant i
chargeﬁ HZ]Iyq?cil}de%ELﬂreé radlgae)‘ ané(funb fb.‘i{rgcfdzjsaf:c&es ]ﬁdtuém%; e.g., )élt least 20%
of the l‘byﬂﬁ@)ﬁ)fe chﬁ)@kd/ @XM&S&B@H ofuhk yekidug Qkeyadhulayd, aﬂleasgh(}% Of t,he res1dues are
e L h| ea
charsiop PP SRRk shobteShrSh B sty SRR, at e
70% oD eRElibCaré ERitgdier aempei sing a phosphate group and an
ni.um at si ol ogic. .. conj ugat abl e o ,

o1 A P ginBreE B 8 R Pu Sy R b G SRPhA Gty

neutraB(of Aa@cdhitged)g phypioloictl. Irtsoidembadikymne sul&tﬁ@ﬁzilryi noh-dearged
ester

nctadfSi &y el O RBARH B oY B B Gl P B S Y porgeor e

like. Tnl éekt@ih;enbbdifyls, 0@ BI0;an@; isS résidue sihthhas Mhalrdphilic and at least partially

caton 4RGPl SuEl IR 5P bRE Gl i Py s Rt B i tyaroonitie

and at Mt@ﬂntlam bt Ipbysm’krgiﬁipﬂ umerainleyrlbammam UiTis >@usdad in Gl ¥0eand one
arti

of and (Tob B BahiiaR sl meRBRbC Fod a5 vatt S5 e RS0t ptt ana

the otHBf ot@natd; rﬁzhdde@ﬁhﬁﬂh 1$)hjfd(r(§phgl.c an@ﬁl‘sﬁ@t@)ﬁhaﬂy&ﬂdhtﬁm Ay depgic pH.
hos

In certgla 6’@?84\{“?%{? nglls %@ 1& s "> tang ﬂ& q% 8P%8? %r I-F i& reelmél?% \ivhich is hydrophilic
and at ﬂBﬁdrp@])ﬁyl],ly ﬁﬁd)ryd)a(phyi;icﬁ@mqﬁk yild, thep@he;t@f @ybxe@es gleyidad Wthh is
hydro;%g}cy a‘p gllospya E‘Wl%?lg'e eut&%a&pkgfloiﬁﬁlﬁ gF{O n c&rt%m Br’g?)ckdénolr tsatm is >8 and n is >0
and QIC1© H’m’sidﬁé RhicRisplyaepiiiAt ardgi KD paﬂdlmuammrphysml@@p[ﬂ) a@t Qyis a
res1dug w¥1c 1S a c%mugal?&@le or functionalizable residue. In certain embodiments, mis >0 and n is
>0 and Q; is a residue which is hydrophilic and substantially neutral at physiologic pH and Qg is a

residue which is a conjugatable or functionalizable residue.
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Q@ is a residue which is positively charged at
physi ol ogi ¢ pH, including but not limted to am no,

wabkdoyhiemsno, ammoni um al kyl anmoni um  guani di NBCT/US2009/043853
i mdazolyl, and pyridyl; B is a residue which is

ativel har ged a oIo under goes
WOB@?@ it Gy g B s Pt Gtk PRt piormuta
car boxyl, sul fonam de, boronate, phosphonate, and
phosphate mis about O to less than 1.0 (e.g., O to
out 0.49); n is greater. than 0 to about 1.0 (e.g.,
bouR,0.51 to out 1f 0); mhﬁgern m+m =1p | about
1.10 abodt O (e. g ,

bout O 2 o abou 5) gis
12 to [of 9—6-A )
ePePﬁﬁtr is[|0d o abput O.£| O to aéz;t|olg_5

erépn p + g¥yr = Uy is fY@nrabout\% to abo, 25 w
kDa, or about B to about 25 kDa; and, \w is from about
1 to about 50 *kDa, or about S2to about*®0 kDa. [00133] (1D

In some enbodi nents, the nunber or ratio of nononeric
residues represented by p and q are within about 30%
of each ot her, about 20% of each ot her, about 10% of

[mnsﬁaphmggﬁgg@n@&sthe like. In specific enbodinents, pis
substantralh¥ the sane as g. In certain enbodi nents,

atholeadt Apard Aairt selecied igedhyerner enpisting v Hides (HBK@)LO)0-,
th@ﬁ)@xéfé&f ntwiRfeighar ged species, including,

e.g., at least 20% of the residues are charged, at

| east 3@ of: the residues are charged, at |east 40% of
the regidues. are charged, at |east 50% of the residues

are charged, at |east 60% of the residues are char
atY o prsh¥%t arg pgsrspdontiesalasig] digashagreupdvariging of Brdregse. (1 ré@Oalkyl

@ibl%icyér&ugy?fd él'cnldem}?ﬂ CROIR 1CTHERIK ?1 @(‘@)N@ 1CS108),

resi due” whi ch hydrophi I'i ¢ and substanti al 'y neu Ta

( GIC- H&Qh%ﬁg@r@lea)d (gp- Cﬂﬂ%ﬁg{l Ny @f \thles optlapnglé‘h%lbstltuted with one or

qugdmﬂﬁﬁgébu pubstantial Iy non-charged includes, e.g.,
| ess than are charged, less than 3%are charged

| ¥sand Ve indepandsnibiaiegied fropyiha graup qorssting qf & epvplghipond,
@1@%@5@1@&18 ,_crrgjo%z@ 16091, b@(@)(f@?d)@‘)‘éﬂ%yl\’\’”b@é@ {® )alkyl- and

hydrophi [1¢ an | edst  parti al i onic at
rﬁ@ﬁ?dp@jﬂ@l pﬁ(OPMRfé?eCrﬂ%@hlkélnbd@r %@ﬁh@é@rowlr andp(OanPCQIryl-;
I sEl%&écﬁH@mY}'ﬁ'g‘EJh c§nsmf19§ prJUoLzélgnt anh, fllc- i(ﬁ?«}aﬁk 1, -

partial [y anionic at(gaysro ogic pH In certain
efSoHi(nbsiergarylmand (591 Engyh wheewo and one of and Q0 or

Q is ?etrﬁ@ﬁéngyﬁbmlt&ﬁ df %1 Q\Y(Mg@% Inbd fﬁll}aﬁgyﬁ‘ﬁted @ﬁ?k -Rs and

partially cationic at ysi ol og IC@EH and t he ot her of
Q or & Yiugregomplsied ereth\rm Pmﬁonretehly ephihyqdregeagtpniss

S WPSK al@; R?le,yanH' RQL&% %{deﬁéndcﬁﬁ¥/§él@t&ﬁr&n ﬁ’l@'gro'u? c&ﬁfs&%d’f hydrogen, -
orrrens mis >0 nis >0 and onée o

QCN alky. #llowivh beterwrikrclhm@alﬂryldh%?smylché&aln@rylaqnd hefgropryl, any of

p%Ich Aab e ahro%u}ﬁsuaém@éwau%&dr foRARRE Jibies; ot her of
IS a résidue which is hydrophilic and is

Q or Q
s &bsrda% qrexfepigugs evhichare pesitiyely shapgcd gt Rhyprlogic RHe e lpding but not
efRadl l%%ﬁﬁl% alﬁ}l!al%lna Oanﬁfi](qlllﬂn 'a&yﬁgmﬁﬁgmggua{nﬁiu% fnﬁé&lZQH@ and

which is hydrophilic and at | éast partially cationic
aPYih¥si ol ogic pH and Q is a

Q5 is aresidue which is negatively charged at physiologic pH, but undergoes protonation at
lower pH, including but not limited to carboxyl, sulfonamide, boronate, phosphonate, and
phosphate.

m is O to about 0.49;

n is about 0.51 to about 1.0; wherein
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resi due which is a conjugatable or functionalizable
residue. In certain enbodinents, mis >0 and nis >0
W@paQuo43s a residue which is hydrophilic and PCT/US2009/043853

substantially neutral at physiologic pH and Q is a
residue which is a conjugatable or functionalizable
residugyt§5§35] In certain enbodiments, a nicelle
d $dmbhﬂdzheb@h05conprises a bl ock copol ymer of

6]. I n sonme enbodi nents: A0, A, A2,

et 44 aboe e sin: st

@d"from the group consisting of
'C' C' piﬂu@tirﬁhl@%@a@mamﬁ(@q O- and -0(QO;
V\,hereln 4; bis 2 - 4; YO and Y4 are
i ﬁde)p%ﬁldoé‘ﬁ?Ple%eE‘f“ect ed fromthe group consisting of
hydrogen (bGdxahkyl , (3C—6C) cycl oaI kyI

(zt%' Obr?étie%gwﬁg%ﬁé%&%o b5 c%fN o oh o

optis at@labyut $ wbstout 10t 1@xh, Wanabutdnealﬂjutmm fluorine

ou S, Yi and Y2 are inde dent sel eq)
10013555 bty gfcdie dEyREE Hhvtre & ﬁ%%f%ﬂo i (% a
norma} e I-pH) Gf Bhriayla-11: - OC( O) (I C lOC) al kyl -, -0(2C
| OQal kyl - and S(2C- 10Q al kyl -, -C(ONR
6(2C- 100 al kyI -(4C-10C) het er oaryl - and
(agl 10C)ary:1 Y3 is |sel egted fror]:q he gro

i sti a co nt bo 1C— I
Eﬁj] metax baryt (86 gU yarhAg 5 (1)
are not fuII

tetraval ent |carbon|at dnms df - A4 tha

sulst it ut edTwi th R and’zYO Y4 ar\ég corrpl etad wi t hl an

appropri at g R2, R3, R4,

R5, and R6 g{wﬁ)ﬁ{dependeni\ﬁg’ IQ@ct e(aof romthe group %-

consi sting of hydrogen, CN, alkyl, alkynyl,
[001387&xt @rtd]alektjabdlmem; |29 2 Kb, ,A3haetleﬂr4my$tiuuai deylhdlcaa:dytbmmrsd the
constltuF ?Iﬁl[ unﬁté YuosIEd 1rrT1~D e¥ce ?%evm BeEeelrnrg\x%{tg nglon te'n% rl‘laltsl'& (? 'ung)osntomterlc residues™)
of the pelsundrwe SonmhuilCIHL. afseeqmﬁsmbodeﬂwynscﬂha ngeendaic upimyﬁlcohsogmmg the A

but . no d to _am no

groupsp or?r%rnnlluael;n Hpa Eol rg%rrl%n l(j(lprr]npaé%gem cclier a%proli)na}te Cfé)rzl%?lorts nfn ceft in
instanq@y, ramdyiylen@Bm@ma ar esisdw8onahirdh -(CsCA Dhe@allymme Wereinaeacgﬁd is
d1—sub§3}1_}1tgc!1 %%}I} ﬁ &1|0 tOthl’e]rO %uﬂflbl‘i Egrt%{l ?§ %01 Cmrae? uastng%lon%rtners CQ)NFT‘
carborswlfommlaﬂhldlmndwiﬂmheqertmh@B}bbthmattte eacﬁnﬂd gpﬁm&@l&h(&l dnALSA}, A,
A;, an v\ﬁ“t Oma%/ Oe te anf'e%indent y selabtoéJ {rora) ??t (O ie. gggltlhyéenéc rhonomserlc unit or
polymaﬁﬁultboﬁe)Z (](@)(@h@@)OO(lE,, a\phlemmydnde monomeric unit or polymer backbone),

-O(C),L(0)- (i.e., a polyester monomeric unit or polymer backbone), -O(C),O- (i.e., a polyalkylene

a1n1ng a

glycol monomeric unit or polymer backbone), or the like (wherein each C is di-substituted with H
and/or any other suitable group such as described herein, including R, and/or R,5 as described
above). In specific embodiments, the term "a" is an integer from 1 to 4, and "b" is an integer from 2 to
4. In certain instances, each "Y" and "R" group attached to the backbone of Formula III (i.e., any one
of Yo, Y1, Yo, Y3, Y4, Ry, Ry, R3, Ry, Rs) is bonded to any "C" (including any (C), or (C)y,) of the
specific monomeric unit. In specific embodiments, both the Y and R of a specific monomeric unit is
attached to the same "C". In certain specific embodiments, both the Y and R of a specific monomeric

unit is attached to the same "C", the "C" being alpha to the carbonyl group of the monomeric unit, if

present.
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pis substantially the sane as q; r is 0 to about O.6;
wherein p +q+r =1vis fromabout 1 to about 25

w9/ 1e3nbout 5 to about 25 kDa; and, w is frpon/akmoe/043853
1 to about 50 kDa, or about 5 to about 50 kDa. [00137]

nbod a mce es her ei
[00134(:] Ie(flé%%mn%%gpeél&sk gh 8feyp$epeltdgntbr selegtfx? {ﬁ ﬁﬁqlrogen aﬂgyl (e.g., 1C-5C
alkyl), p,lygasalgh 0gg. CAL-60 cl@fkyBos byl nthkiein 40 HBR]-R], s @peibhiadlly Bubstituted

with ot Bt (o or i Sty SRR e bt F‘?Eg‘%f“mted with one

or moﬂelaﬂ@rgh@ngeabl y her ein with "nmononeric units" and

noneric reS|d f e polyner. of For
01T RGP i SO R S ot R ALY G Pz, alkyl
(e.g., ONST Alkylf, icPgoal Ky (el gS(D@(DSyclmﬁlkﬁ()r(Dmﬂkﬁil (k| OaRe-10C)alkyl, -C(O)O-

akyt (5. TR R R RTR Bk PR R AR Alon b RS G il o

more fMMOFSE. i t utl onal uni t (C— O 1n - polyner, wherein each

S and/ or ot her suj t abl
CITNEREED L IR o B g R T
prefer&b@y :h(pfbsﬁﬁﬁ bm’ll(dl)hllbjfle CbO)’(Dialk?let@K:rablyrht fREdnaIAT10)0-(2C-10C)alkyl,

oc IR HTERE by pe (S R-| FoleGRlT proserie e spc

10C)ahGk dad —§1alk@l, preduat@y yphcRétit CSAIMONBEIKEL. Lirtiettai® EmPalineny, Y is

select ng}k_)r%?qv%leﬂﬁ%g aﬁ(% BIicgfﬁ%)? % %Eeﬁ%l{) H &35 é))o‘g anh d ri d e

[0014Z]in ®me eﬁlbp@hlyﬁﬁtk fis prEsa6e ﬁlbs@ntU]iﬂlcErtzQﬂi erﬁlﬂidjhmfs whereln R, and/or Ry

s R ol B TG 6 RBB g e e countrion

preferz(Blyhaem%dﬁlp@ﬁﬂé‘lccﬁnleﬁ iod] susluBSby ivab.;t @howMlitolitingl eAX1AY1Q Ichlafiye, inorganic
uita such as desc

or orsCHGETHG. RS QMU o5 4B OHRER PHR aBOpaY: Capigue. capryat,

caprats @ﬁ@dté |mynetm’eqdulnmats&arateh@1ﬁnmlm oBdate] Snoife, hiatledey, gddolme,

Vaccmiatﬁsle(éﬁ%, giyr%o]gigcsr?llay%tg glﬁs&nt egﬁed]y%[?amg,td[eggﬂéoaerpg (? e%lglglotﬂreonine,

e-hydrbaekipone 3afydfoaytilatel 4-hydrox yButyray 3aiyeroRyvadeate. Yi sonm¥2,

Y3, Y4, Ri, R4, R5) i.s bon to any "C'
cmboq i VAP o8 PSP IR 51 SR DB ATt sected
backb(bﬁéj dny chﬂboﬁ;p&n‘. ialfeirﬁt IhﬂjZ) Qb tresad sce chlﬁlbll%ted hl&h N’leaﬁ[ﬁoﬂﬁlaﬁf nuanber of

unit is atta
hydm%e a@&?t@?ﬁm %réﬂ* Pcp SﬁB%rd‘iePFﬁsr?P%tﬁe Bl8lceﬁraf"|ﬁ°él Q?e%"ﬁgoﬁuwo%al unit
in its @& @hd ¥ end W0 pEREE (e nuidchlat Scighttoiehadldcb t he same "C',
e "C' bei | pha to the carbonyl group of the
(00143 oshapc %ﬂ‘ﬁﬁlﬂﬁs’i f present.[00139] In specific

erbodi Aem; and K arQelaated fiondBpangedninbiytingel act €dCf,r om

hy@’(@@%zRu@ld@jO (@(GRuRégC@f)l aldky LR REY0F Rabkyl (e g.,

3C- 6C cycloal kyl'), or phenyl, wherein any of Ri-Rnis

opti onald y—gubstituted with one or nore fluorine,

cycl oal kyl, or phenyl, which nay optionally be further

substi bied4mi th one or nore al kyl group. [00140 In
certain specific enbodinents, YO and Y4 are

I RdapeRdBRNR;RSR] RCRe R, §, RONR hyald Bgens inddpkydent(yesetpcted from the

1GrobP Comdisknd of hy@ypdnoalckyhalkf, GC-6(3&cRlkely coalckyth) |

@%M)k(l%%_og I’Carg' JIE 5\%031%09%7%% E%tno;?l}%%ﬁagé&(%ﬁ étfé Olg grore fluorine

optional ly substltuted wWith one or nore fluorine.

Y, and Y, are independently selected from the group consisting of hydrogen, (1C-10C)alkyl,
(3C-6C)cycloalkyl, O-(1C-10C)alkyl, -C(O)O(1C-10C)alkyl and phenyl, any of which is
optionally substituted with one or more fluorine groups;
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[00141]In sonme enbodi nents, Yi and Y2 are

i ndependently selected froma coval ent bond, alkyl,
w@e@basmbl y at present a (I C10OC) al kyl, -C(O Qreil/ky1009/043853

preferably at present -C(O O (2C 10C) al kyl ,

- | kyl . preferabl t present . .

: % ‘?Z(HQ%PQ??%‘%PQ%TGEC%@ Bprhe Bl mie ot

- B H QY ey C@IY2C-40G) -, “Qr v ARy alkyl-» pp@EehfCalkyl- and
- S(EORVERBYR] kyl . In certain enbodiments, Y3 is

sel ected froma coval ent bond, al kyl, preferably at

o e Sarlected GBERaRpIcominpHEpralc Dokl IC-Hyakied phenyl
ewbodinrgrvaent Larbprsatpnesiehnt A.chat alggenfully bubsd@eted avith R,-Rs and Yo-Y,
eakedinprentl svith wh espedpiiaRinuabe/ 0 hyddeeh Stoigdr ogen, Z- i s

O+. In certain enbodinents, Z is any counterion

( 2.igone odALregthysioibgicalyunteprable aduntdpioad, er abl y a

bi oconpati bl e counter ion, such as, by way of

naonis Ditenlobr9%exanpl e, chl oride, inorganic or organic
phosphate, sulfate, sulfonate, acetate, propionate,
butisyabattd). S vableuat .8, wieegr oat e, capryl ate, caprate,

| aurate, nyristate, pal mte, stearate, palnitolate,

ol eatem+irdl ate, arachi date, gadol eate, vaccinate,

| actate, glycolate, salicylate, desam onphenyl al ani ne,
deswverdsePiahit Odesani not hr eoni ne, e- hydr oxycapr oat e,

3- hydr ox butgl rate, 4-hydroxybutyrate or 3-hydroxy

v Alietbaed)-2 PRbab e whseli ments, when each Y, R and

optional fluorine is covalently bonded to a carbon of

the sePéctBiabKBoMEc 234y carbons that are not fully
substituted are conpleted with the appropriate nunber
oflswalalb(@‘éﬁ'%‘f’lﬁﬁfﬂr.’ The nunbers m n, p, q and r
represent the nole fraction of each constitutional
unit i R14E Block and v and w provide the nol ecul ar
wei. ght _ of h. bl [0014 I n centain enrbodi ments,
25, By RI0R S Ko LT IEED st Pl %ol e or o

c st f -G G C - ' 1 3)aC(O O,

- g‘%&g&f%&%?é%?bgﬂsoakh%ﬁ ’ aa&gﬁ%?%ﬁ%ﬁksgz@ nerein, ais 1

4. -4 R, R, R3, R4, R5, Re, R7 R8, RO
14 fé dIﬂ' ’ ’ e ’ ’ ’ ’ ’
[00 ﬂllnoésgl—%%,l Eélﬁo 1aer?(tzl R 3 are independently selected from

t e Ayr dups ewrhdd at indgpeadenily shlasted drony th@re @) ernkisting of —C-C-,

( 3C- 60y RCE@OK yDO(C)(30)- BOCAICHQ-; ¢HEeid 0C) het er oar yl ,

any of which may be optionally substituted with one or

maiisel f4uori ne atons; YO and Y4 are independently

sel ected fromthe group consisting of hydrogen,

(b&208) al kyl, (3C6C) cycloal kyl, O (IC10C) al kyl,

-C(O Q1 CIOxalkyl and phenyl, any of which is

oPBt-ifonkd Ry Rs.(lsski RauRe R iand Roneindepepdsnidy felagisd i the group

gr oujpssisting anlty dvzea n( €C50 thilye e nC)cyclsakyéd atdyghehyl comy bhehich may

gr ouR paGHLI$ Eibigued wah 6eva@l nené fiemd atofk.C- | OC) al kyl -,

-C(O Q 2CG10C) alkyl-, -CC(O(IC10C) alkyl-,

- @ 26a L0y mbépghdenayneblecl 26muB Y rahkyinsistingdf hxdrsgeh geCadC)alkyl,

f r ot e GeRHRyICONSE I b Ay RiC@)0Qval eIk @R fbhenyl, any of which is

(1 CG5C - : ' val ent carbon

at ong.?J gé%hlglxﬁb&%ﬂ%ﬁgjtﬁ ﬁ&%{ Jéornﬁg?gp g%ﬁ;%%ggt ituted with

R%‘aﬁ?Y?ﬁ}Q inﬁgpeXéenﬁg/ @el&@ém%dﬂ &€ g%ﬁqg E'on@i@til%m? LBV fond,

NUMDEE_ 185 YA Q9BNOBEIRY) alkyl-, -OC(0)(1C-10C) alkyl-, -O2C-10C)alkyl- and
-S(2C-10C)alkyl-;

Y; is selected from the group consisting of a covalent bond, (1C-5C)alkyl and phenyl;

wherein tetravalent carbon atoms of A;-Ay that are not fully substituted with R;-Rs and Y,-Y,
are completed with an appropriate number of hydrogen atoms;
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Z is one or nore physiologically acceptable
counterions, mis O to about 0.49; n is about 0.51 to
wW@bwati43n; wherein m+ n = 1 p is about 0.2 tRPCHDS009/043853
0.5; gis about O 2to about 0.5; wherein: pis
a%bst ntiall sge q* is 0 to about O0.6;
SRS (ﬂpggiygq?ma ﬁ“Wneg rom about 1 to about 25
Otoahm$8g% 5 to about 25 kDa; and, wis from about
to’ ‘48U or about 5 to about 50 kDa. ] In a

snolggbou GsE agglutq%nt A0, Ai, A2, A3 and A4 are
i'ndependently selécted fromthe group consi sting of

-C—C— @) - O 0) d -0 o ;
vvherel n, Cfa %&%ﬁ(@l? (QaC( ) Ria,n R2, (CRJg, R4 R5,

R8s a{ggm%ﬁ%,ab@tgsand Rn are | ndependent ly sel ect ed
fromthe group consisting of hydrogen, (IC 5C) alkyl,

(& HAQYLLABb ¥ls; dRd.iphenyl , any of which may be
optional Iy substituted with one or nore fluorine

at ons; p\{sosugggmmy @¢ eanididgpendent |y sel ected fromthe
group consisting of hydrogen, (IC|QOC) alkyl,

(3G-BEMRyCh 8abkydin O (1 G 10C) al kyl, -C(O O(|
C- I CQal kyl and phenyl, any of whi ch is optionally
substitut edpwi¢hrome or nore fluorine groups; Yi and
Y2 are independently selected fromthe group

c onisfrat htngt Hfo show @ &bDentndbond, (1 C |1 OC) al kyl -

-C(O Q2C10Q al kyl -, -OC(O(ICG10CC) al kyl-, -Q2C
| @Qalrkplaborfdo alsEAS-KIBC) al kyl -; Y3 is selected from
the group consisting of a coval ent bond, (I C 5C)alkyl
[0014dhrdsopleempbdimpiter ei n t et raval ent carbon atons of Ai-A4
that are not fuIA?Y1 phstituted with R1-R5 and Yo-Y4
are conpleted wit an appropriate nurmber of hydrogen
atoms; Z i s a physi ol pgherld,¢pacceptabl e counterion, m
is 0 to about O. 49 ni's about 0.51 to about 1.0;
wherein m+ n = gh|y§m§g;lout 0.2 to about 0.5; q is
about 0.2 to about _5; wherei n:

R, and Rjs are each —CHj; and,
R2 is —CH3.

[00146]In some embodiments,
A, is —-C-C-;

Y, is “-C(O)OCH,CHo-;

Ry is hydrogen;

R and R;; are each —CHj; and,
R; is —CH;.

[00147]In some embodiments,
Azis —-C-C-;

R4 is CH3CH2CH2-;
Y5 is a covalent bond;

and 7’ is a physiologically acceptable anion.
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pis substantially the sane as q; r is 0 to about O.6;
wherein p + q+r =1vis fromabout 5 to about 25

whDmw9/1eme2 w i s fromabout 5 to about 25 kDa. [POWGS3009/643853
sone enbodi mants Yi is -C(OOCH2CH2- ; R6 is

dro and R8 are each -CH 3; and, R2 is -CH 3.
[00142%%*08%%] ml’bﬂ ?8’?{% embodi nents, A2 is -CC; Y2 is
-C( 0O CCH 2CHz2- AE{QHCSChydrogen; Rio and Rn are each
-CH 3; and, R3 is -CH 3. [00147] In sone enbodi nents,
A3 is -CC; R4 RsisGH3@HPEMR the ;grodf cosisangotgtiegdn dndndH;; and,
and Z is a physiologically acceptable anion.[00148] In
sone enbodi ment sY.A4-G(Q)O(CHE-CHRS is selected fromthe
group consi sting of hydrogen and -CH 3; and, Y4 is
[00149]@(6@|H0<2)1131@H3 [00149] In sone enbodi nents, A0 is
G CR is selected S@F@ t he group consi sting of
hydrogen and (| c3 k and, YO is selected from

the group consi StR' Qg;elgéted' iﬁ(nQ)h ochg’lg}sﬁhfgé@ dJoQQJa%Q I'n
some enbodi rrentsp&@au{y n% n sone enbodinments,

r is 0. [00152] odi ments mand r are both

0. [00153] In cekt gusgegg%)ghmgg% %gcé,ﬁg%ggcgf_%(éﬁﬂ?&)éﬁ%ﬁkyl.

is a diblock copolyner avi ng

[00150]In some embodiments, m is O.

[00151]In some embodiments, r is O.

[00152]In some embodiments, m and r are both O.

[00153]In certain embodiments, the block copolymer is a diblock copolymer, having the chemical

formula (at normal physiological or about neutral pH) of Formula I'V1:

G
_ _ _ C|H2
GH CH CH CH
Ho 7 ° Ho 7 °° H2 7 2 Hy | °
c—¢ —Cc—¢— [/l=c—¢ —C-C—
C=0 c=0 C|;=O C|;EO
o o P . | r
| | o o)
i i |
CH, 7
1
CH, CH, e
NH* NH* oK
TR Hae” ek [
8 3 8 3 CH,
- | — — W

vl

[00154] In certain instances, the constitutional units of the compound I'V1 are as shown within the

square bracket on the left and the curved brackets on the right and they are derived from the

monomers:
(I)I o)
I
H2C=CI>_C_O_CH2CH2_N(CH3)2 H2C=C|>—C_OH HQCZ?—C—O(C H2)3CH3
CH3 (CH2)2CH3 and CHs,
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formula (at normal physiol ogi cal or about neutral pH)

of Formula IM: (IV [00154] In certain instances, the
w@onstiiwst i onal units of the conpound IVl are BST/BRmof043853

within the square bracket on the left and the curved

ckets on the ri nd they derlvedfromthe

1001551 RS TIR o T3 e D Ol D RTERY o OIS ek
The lettetS2GACWCe bl (R ﬁ@b&l@h&g{ﬁxﬂﬂqﬁ@%ﬁ@ﬁi of 3] 165 fhe Hitdock

| etters p, q and r represent the nole fraction of each
copolympnstitutional unit within its block. The letters v
[00156] Fanvddedy i @picas®bliniche, AheowldgiovweH ghkin(inutagiouaiies ig e
of each bl ock in the diblock copolymer. [00156]
Provi ded in sone enbodi nents, a conpound provi ded
herein is a conpound havi ng the structure: (1Vv2)
[ 00157] As di scussed above, IetteC$-|3p g and r
represent the nole fraction of ea L_constitutional
— unit wt bl ock. The lettery \? and represent

the @m) ec | ght aver of /dach Blgck | n
i 8] HEn Iso e @Ilgmci:m_s
Pq / - @do [PE - -/-Pé-__io w

_the Hiblo
MAndyv - [#Bp- / - Pq /| DU
VAA( HS) 1] vl[BpV— PgV- Dr
NHS)n] E4 Bp- / - Pg- / - DJWIV7 I
DSMN| v- [pr PqV-Dr]w | V8 GH,
]v-[ BpX-Pqv-Drw Vo [00159] InCspre | %
is bu N methacryl ate residue;, RBYs
ylic acHS@ res e; D and DMAENA are |
noel hyl® net hacryl ate residue; PEGVACHSs
ol nethacrylate residue (e.g., with—w
ene oxide units, such as illustrated in
compound 1V2, or 4-5 ethylene oxide units, or 7-8
et hyl ene oxide units); M AENHS) is nethylacrylic
aci d- N- hydr oxysucci nam de residue; HPMA is
sd( hydr oxypropyl ) nethacryl am de residue;
[00157] s ISfSWF‘H%h‘)V%I Sgisi ﬂjéndrféfﬂﬁ%.sewﬁl%@ee fradjog gbeach ﬁoreetﬁt%ahumt
within itsIRQAT BE LSS v atnh@v fefilcEBht (Bt midlecilar WhigHt (nu‘ﬁﬂb@{rbd/eﬁé & lofea@B block in
descri bed herein. In specific enbodi nents, wiIs about
the diblogkcopgfy®efout 5x v. [00160] Conpounds of For mul as
[00158] th ¥knd M oBin@nRXHBREQhRin BOIYBRMS plyaANisded herein
conprising a vari et of constitutional unit(s) making
up the first bl ock UIOHAENKA B?PS/TFE'/DJM sone

enbodi nents, the co (s) of the first
bl ock are vari ed or{%ﬁg@{[ﬁy]cé]?ﬂ‘/;ﬂ’qt/ﬂg% ed in order to

create pol yMer §,p: i / DMAEMA,],-(B,/-P,-/-Dil,

structure;

[PEGMA--MAA(NHS),],-[B,-/-Po-/-Dy]s,
[DMAEMA ,-/-MAA(NHS), ],-[By-/-Po-/-D(],,
[HPMA ,-/-PDSM,],-[B,-/-Po-/-Dyl,,
[PEGMA-/-PDSM,],-[B,-/-Po-/-Dyls,

[00159]In some embodiments, B is butyl methacrylate residue; P is propyl acrylic acid residue; D and
DMAEMA are dimethylaminoethyl methacrylate residue; PEGMA is polyethyleneglycol
methacrylate residue (e.g., with 1-20 ethylene oxide units, such as illustrated in compound IV2, or 4-5

ethylene oxide units, or 7-8 ethylene oxide units); MAA(NHS) is methylacrylic acid-N-hydroxy
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where the first block is or conprises a constitutiona

unit that is neutral (e.g., PEGW), cationic (e.qg.,
WORMBENK32 ani oni ¢ (e.g., PEGVA- NHS, where the MHBUSR09/043853

hydrol yzed to the acid, or acrylic acid), anpholytic

succiné@dg iésidgyw,% gls}r_lg -I’(?dﬁ?dg(gngp%g}%é%g%ciréa dg ge%{d}iez eagd IDBSM]ISe pyridyl
disulfipolythZerytt haginy |Iﬁ)§/drt@bﬁ)é1r2)0&1h1'eﬁt§tthtyﬂe@mm M, pet,Rydnd v are as

. sphat e I n sqme enbodi ne nmers conpri sing
cescrifi) BRIk B RAGL Y GYAPT) % HPEHE ¥ 1 st bl ock
[0016(ﬁ C@mpm{nﬁE@%ﬁEﬁSM V1-B9RrOixampleads po@mebepravidbdi Herein comprising a

Varletyp ::Clgl%glﬁlléll @é:{?%al\gtu% rt‘lr%gﬁ_t&ﬁ%l( ?)ﬁt% ES%I[E}IAF{ sgmfe (e)rrnglociil ments, the

cmmuﬁﬁ@ﬁﬁmﬂﬁﬂbfmaﬁﬁmﬂmﬂUﬁdvﬂkdﬁﬂﬂﬁﬂﬁﬁﬂjM@mﬂSnadﬁabyﬁaﬁpd&mms
where&%ﬁggéﬂoglg 1as§% IC%IHersespEbTO}?g t‘étﬁ)é‘P é}in{t)}hat gﬁlautw{l:% MA), cationic

(e.g., IOMIMPOBA) ardshic®. gS CEGMAX- NIBISI, WheTathle &VHS is BABolgedes ot agd ddycrylic

R - A INSE U SO e R

(for extafipia, Mlﬁmeeiﬁc@a(})myczvma/laraﬂmmﬁéﬂﬁ}apmpmegr Inv3k80

i scot ek, nt
enbodgey, PP ASTTS O PO HisTRD T ERAEE TR Rathetin fatMA-
PDSMARBPHD thaf cahibe asdinbfiahiBadaccapaihBibBicdeiReN Aot fefm pagner-
ng a series of poly(nmethyl nmethacryl ate) standards.
“RNAHﬁEWg@fernlned by 1H NMR spectroscopy (3 w %in
CDCL3; Bruker DRX 499)[00162] In some specific
enbodi nents, a polyner of Forrmula IV3 is a polyner of
the P7 class according to Table 2. Table 2 Block Ratio
Particle Size Polynmer Structure (wv) (nm [00163] In
sonme specific enbodi nents, a polymer of Fornmula IV3 is
a polyner of the P7 class called P7v6. PRxO729v6 is
used i nterchangeably with P7v6 in this application and
in various priority applications. Menbrane
destabilizing bl ock copolynmers [00164] In one
enbodi nent, mcelles provided herein, or the conponent
parts thereof, are menbranedestabilizing (e.qg.,
conprise a nmenbrane destabilizing bl ock, group,
noiety, or the like). In further or alternative
enbodi nents, the plurality of bl ock copolyners forma
shell and a core of a mcelle. In specific
enbodi nents, the mcelle conprises a hydrophilic
and/ or charged shell. In further or alternative
enbodi nents, the mcelle conprises a substantially
hydr ophobi c core (e.g., the core conprises hydrophobic
groups, nononeric units, noieties, blocks, or the
like). In specific enbodi nents, one or nore of the
bl ock copol yners each conprise (1) a hydrophilic,
charged bl ock form ng the shell of the mcelle; and
(2) a substantially hydrophobic block formng the core
of the mcelle. In some enbodi nents, one or nore of
the bl ock copol ynmers conprise a plurality of first
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chargeabl e species and a plurality of hydrophobicity
enhancers. In specific enbodinents, the first
wW@b@pgerbl e speci es are ani oni c chargeabl e speRCBEES2009/043853
(e.g., are or becone charged at a specific pH). In
urt her enbadi nents, the one
10016156 o'y it 0B Ea s deeBRG OaF SRRy SpaeTuss Of tg P7 cass
as desdrh)ed harelhapbihhd e bleakarRyehh pulgdisii gy dna ﬁhoﬁiﬁlﬁerd:bfnf)@dit&mtas set
forth i ¥%§ ?f ani oni ¢ species) In certain enbodi nents, the
Ot Ty e conprises at |east one polynucleotide (e.g.,
ol i gonucl eotide). In specific enbodinents t he

pol ynucl e t|d o)) cl eoti.de s not in the
Cor s or thabeF ey o b P B Sttt s
nbrane-destabbmp@mﬂgsbﬁ@@#x@@p&ﬁzguwmm@onpr|ses (i) 4
lurality of hydrophobic nononeric residues, (ii) a
plurality of ani nlc nmononeri c residues haV|ng a
(hargeablé%gﬁﬁ%ﬁj > the chargeabl e speci®®s being
anionic—at nh\/el ol ngl cal pH and beij ng substantiallyv
1eutral opmm@nW%hﬁk@ed at am endosomal pthoand (iii)
pptionally a plurality of cationic nonomeric residues.

n sone enbo t he conbi nati on of mechani sn¥g

f  menbr dHB© gﬂgqﬁ%i n, (a)|a polycatloHt3 uch as

DMNAENA) anrl /h\ a E }
[

[
q

I

q a)

DMAEMA) hebized—poelyaneon—{sueh—as
propylacryI|CPBE|d) acting|toget her havgsan additive
or synergistic effect on the potency of the nmenbrane
destabiltﬁgtlon cgg%grred by the polyner. [00166] In
sone enb ification of the rajjo of anionid
o cati oRsiGuesppesi Bscki n a bl ock copol yner allows for
nodi ficati on of nenbrane destabilizing activity of a
mcelle ggscrjﬁgg P rein. Im some of such enbodi nents,
the rati O"8YUSHi’6htC : cationic species in a bl ock
copol yneesidenges” bibekm about (4 11 to about 1:4 at
!
[
q
q
q
!
q
!
[
d

a

(0]
lrl
\™ |

—_

Jd

oB
oP
ct

)hysiological pH. I n sone of such enbodi nents,
deifl 1%I tio off anionic to cationic
,pecie ?ﬁaﬁa 95%@%@% ic block of a bl ocl, copol ymer
al | ows fesiduwsndi'®i slatd on of menbrane destabili zi ng
activity of a mcelle described herein. In sone of

such enEod ment 5 &gﬂg ratio|of anionic : cationic
Loeci es IPFTPCRPHT bi c bl ock of a bl oclg copol yner
lescri bedidueoeiwr ames from about 1:2 to about 3:1,
or from about 1:1 to about 2:1 at serum physi ol ogi ca
)H. [ 00 % In ?%rl‘gﬁ%n enbodi nents, the nmenbrane
lest abi ITPTHEHT 6’ “topol yners present im a nicelle
)r ovi dededidzeef Yw'cdoghf i se a ¢ore section (e.g., core
ol ock) that conprises a plurality of hydrophobic
Jroup c enbodi nents, the core section
T ﬂumygﬁgéggﬁ%bﬁ%rlses a pluralityypf
hydrophoﬁmme@fbupﬂmﬁhd a plurality of first chargeabl €
$pecies or groups. In still /nore specific enbodi nents,
such first chargeabl e species or groups are negatively
chat fyedttamihedby k€ TosvhrlEablle Rt 108 amiERya0(0vxelunns KErsgled
SpesBikSet, M6l Wil PABtonakeudtin eeribeidtardbcorkGPOmaa Vo1
of  aRAUkaclordbler VIFBS c§t@§ CHofukth molq!ﬂ)]f@- ade Dmoﬁtgfnﬁlg 0.1 wt
SeCt7I OB (Vgs Hed 2GR So EJ qp&léo {1 5 tﬁ!: é[“ f‘]zed
e

hydr t
o CERU T e BBy B2

ng fe&Ps standards
char@%ﬁﬁ?@“@ﬁé&ﬁ%@“@ﬁﬂﬁ?ﬁﬁﬁgw(ﬁWt ?€D§beé¥W?EDRX49%
enbodi nents, the first chargeabl e species or groups
are negatively charged and/or are chargeable to a
negati vely charged species or group, and the second
char geabl e species or groups are positively charged
and/ or are chargeable to a positively charged species
or group (e.g., at about a neutral pH, or a pH of
about 7.4). -35-



Rati o of hydrophilic block to hydrophobic bl ock
[00168] In certain enbodi nents, mcelles provided
whegoeitgn4dz e further or alternatively charact erPEUS1999/043853
ot her cri teri a: (1) the nol ecul ar weight of the
{,ndi vi dual cks and their | at | | en
0016 Bt SH i P ERS b P T b T Gaver e RSB B
accordif®@o muepl e formed and its relative st abl lity and (2)
the size of the polynmer hydrophilic block is varied

order to provide effectivaablerpl ex formation with
and/ or charge neutralization of an anionic therapeutic
I(e g., an oli qon {:I eot i de drug)BlofKBA6G®] | RastinheSize
n%%lgl ments, the bl 6¢K ratio of a nunbefw/a)/er age (nm)
Eﬁl ee”l ﬁlﬁ ”e. clad LD A £ ry Le h?,.\lu P e k + + Le

hyels;ephobi c i o[@jﬁn KS[B rl%[])%)lj)zg;ﬁt 1:1 to ghgut 1:10. I
eg

sanme enbodinents_m cel escribed herein rnnpriqp

copgl.yners vvlth[DqlM%1 Kp.L 8y %o']ZQAhOf a nunbgrgoaver age 49

mol ecul ar wei ght nf t hilic blocklto the

hyels,aphobi c bl 0[@?11%[@“}129 ?lg}]f QK 1to abouytgr1: 5, [or frggm

about 1:1 lto about 1701 llIn some enbodi nent s,

t hersbh ock Irat i opaf . Bgoupgpggﬂ@{(er age mol ecyl ar wwei ghtsg

(Mn) of t hydr ophobilc bl ock
I spi{.©m about oL omabeub,10;1. 1 n sonmg g@nbodi ment s

mcell es SCr il[hpd herein r*nnmrl se r*npnl Vers with a

blmekeratijo of [@ lquf@g;psgm%qg;\&e mol jlecul arsowei ght  ( Mpjs

of the h\/drnnhl Lc_bhlock to the h\/drnphnhi c_bhlock from
about 1: 1 to about 5:1, or fromabout 1:1 to about

[0016% I@so;ne s @b Rk L5t ytee of ADhdIh VB isSRGinfe 6f the P7 class called

ances, provided herein are the bl ock copol yners of
P7v6. Pﬂ§07f28‘fq %Weﬁ gnt%rt;lrag%qablyémth£7[v@g1 tb@ PWhCTtB)% aps},mgzﬂl%pswnorlty
applicdtihé. ucture 1] a-[Bx-Py-Dz]a-[Ds-Xt]b-w [Structure 2]
wherein x,y,z,s and t are the nol e% conposition
(generally, 0-50% of the individual nononeric units D

MembrEh dMAbilizRg bR opdivihérdA) . and a hydrophilic neutral
mononer (X) in the polyner block, a and b are the
[00164]1[1{ &féléhﬁf)dlﬂ@ﬂltgllﬁtc%llé@fprdvhﬁd Béreia ks the] Bmpehbnd Stk th@reof are membrane-
ydrophilic block, and a and w denote the op posi

destabifige (O - SIS PRRbrang destalififing HogkyBoHp. miEs oF the h§e>5%9<%1rther or

alternafivé SmzRMn@Rd the plusalidbbldeR cEIyinak I ¥ofA D SIABNE Sore ¥f 4 Sicelle. In
is 20%and Z is 20% In_certain enbadi nents, Xx

600/
specitf e, (15 MO AP § MESORM Krind g e bRk &
alternaivé SmS¥Menys, ihs ni’&?’f@: &Hﬂpr%ed ﬁsugﬁg@tlalhﬁh}@ﬁfph&lﬁcore (e g the core
enbodi ments, x is 33%. y is 33%and z is 33%
comprisgy ST RN B aRHeRpROmesic Puitsspofetiss. hlacksgydhe ), I e,
emboduﬁerﬁﬁ bh&dr @OBIARE BB Spol¥mérs ea%ﬁ Oc(@mIlesb %l)‘h&%@ﬂ(ﬁh@ chd¥ged block
40% In certain enbadi nents, Is 30% %FIS 40% and z

formingdhexihgl] of thpmpieshie: ppfl TR Frshierdiobig blgrlp fxmiog s el the
micell€l @8 §dnhdR@ghobigeis NonG BFMbIcSE the B1JAY SbRRMic dén@h@ﬁakphﬂﬁhty of first
apout 2,000 KDa to_about 30,000 KDa, about 5, 000 KDa
chargeplje spsgig amsicn ek pEhY dgPheligiyienhangat Trergeifip capesfisents. the first
chargedBle @[Q:@lei@?@ anibilc SRE&hBIE SpeeiBDRM, MRIYr BecohBR@hAY &I 0 R bpekific pH). In
block is of about 7,000 KDa, 8,000 KDa, 9,000 KDa,
furtherygtggignerRahe 40 B T e bk ser Ko copgipnhsKes Parkcplsgpecies.

(i.e., theDFdrophilid Blofi0fayKiidde mbft than one different type of anionic species) In certain

embodiments, the micelle comprises at least one polynucleotide (e.g., oligonucleotide). In specific

embodiments, the polynucleotide (e.g., oligonucleotide) is not in the core of the micelle.
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certain enbodi nents, a bl ock copol yner descri bed

herein conprises a hydrophobi c bl ock of about 10, 000
wDaotrg4about 100, 000 KDa, about 15, 000 KDa t oPEDUS1009/043853

35, 000 KDa, or about 20,000 KDa to about 30,000 KDa

cific empodi nents, .a bl ock copol ymer . ,
00163 SR SRSy ch P Bt oS5 O RE g @ ploalty o
hydroﬂh}bﬁlﬂf: Clmiﬂﬁfbdarﬁz rlbsildﬁﬁk (0fa pﬁﬁraﬁl@ of i‘iﬁl&nc( ﬂn&rﬁs@ieh_c faidu& kﬁfliné.la 21)alr(geable
elle n sone ecifi.c enbodi nents, a. ocC
eciey STy GO PR A AR SOHI T P G BF oDy Ryl o
non-clangd at hyedld@phalpitcandl(ioy Kpt@ﬁal&(h, Daalidkbacafibsia gi)ﬂorﬁa’ﬂiclrél;lcmﬁs In

some Wgﬂﬁﬁeﬁ{g :ﬁlg co 11%?1'81'& Ef t&rléoo o Pnls E?st?g nFrgpegtgsrgptlon (a) a polycation

(such zh;y]]ﬂVIAEMA) la6id () @(hy(irqfhoﬂl@ecq%/akﬁm (ﬁﬁldas«’pr&pydlb@/ﬁh adidl)Cacting together
th r

have aﬁf“%ﬁ 1Ye or &eaneggsgﬁc 8& Cﬁ’ﬁé @Fpgtﬁ%cyr??r{h(e &genllfang 5%‘%&@“&? cor?ferred by the

polymetynam ¢ |ight scattering measurements or electron

Crosco n so ific.e

100160 P G st TSR 4G 48 HARBPHE Rt By opReie f o bock
copolylnieg) !i]Ilovsl&lea{ Ih@ﬁﬂldzlgorl’fiﬁf&ﬁdﬁll beztll‘E ﬂééﬁabﬁlfzn@ aelﬁ?\tltfylﬁblﬂ a Mi@Ie8&ofibe) herein.

Typi c as the nol ecul ar or
tn som3 St DR AR ot o B oot R i S0 op i Rpges trom
about 4:0 to &mehley at@h]/slolbé‘i&ll bﬁdﬂh@@hf)ﬁl stchdnaolintdhal mbdficmsiod bithe ratio of

.core, the size t rea sone ...
anionig [o.qatioficy SsPeC”fSHE ‘38&8? icp ﬁ)él( Bgﬁf COB Yli‘lgr?:ll8w%ﬁ?)6 fydifigation of
membfa(ﬁé B tabilieing hﬁivﬁty of anrc}Slld delscﬁlbbdﬂﬁkﬁﬁélh dnkorhdlofRtdvdnthotighents, the ratio

fective coml e n /. charge neutra

of aniqiie g9 S S 6 Sy LG Dk ot T G i e iR papees
from abOs t1&6 @bqut B:0) orSioRINAow (1 : lageaba@x Qﬂaiteérymg)@ymsﬁcaﬂ)p}lr S

oni ¢, charges), a .cati
o161 G P Sra s Bo T e S etk s R gy st in a micell
pr0V1ded(Bd’1Tﬁh eorditise atdro Bécto (taf,ge bldely that comprides bpaeilkity of hydrophobic

t VA , 680 ith .
sroups, 5 e Gt R S R P e 1 O Ao B T of
hydroygtobip ngoﬁpzﬂandlal’ph&ﬂme of ﬁISttcBli’t@&fBle spicadd loe griompsy st ﬁiOR‘l%@lelC

embocf IH?JéSF gltc% %éh ]L, SﬁX£§ :?B%a?\éleée%l%%%eglgg or are chargeable to

a negaddy gesged bpecieeot @wp (b gs hiaboe s nelﬁMOpHJ dig pal df ab@e 7 Al Mibeime

..0f It . i f t
it o GRS 08 (Cosdor D) sy BT ey ey T o PR phae sroups
a plurdlity &aie cﬁaﬂ‘gﬂaﬁlle REfeics pr @b@ﬂkand@[pﬁﬂre}liﬂﬁdﬁf&ed.dhd thhazgeable petiaeor

gToupﬁn‘hrUrgl | ?%Fgc%\é‘{bdtgglﬁlﬂg Ir,tlg nfg%t c%:ilrﬁeagﬁt gp??l d{;]pssel?er ﬁc’egat}(/ely charged

and/orl%ﬁi ohakigSYbRS (6 la tnygaitinel @ xha( feDkpecies 01d§’blﬁf Idtﬁﬂsebdihda:hyrgeable species or

t . aver age
srouriy R S RRRG B % He el it bR R el TV R e o
about Rue@iralpe, Wbk gt bf svouvied)ght . The nunber average nol ecul e
-|qht L t he of |nd'V|duaI chai n nol ecul ar
. Frrged by et Roteer of chains. The wei ght
[0016&]%6@&@1@ emabaﬁlulhta rnumlbgﬂsrbwdai Hetcxpare furtheadr aIt@nztthély%h]aﬂﬁjtfelzed by

other rige 7 B8 "Brecp Ry T be il i s b Regyros
decrea@éd;ﬁg agfbgf/‘flugﬁﬂérrarg gM?trghé sme50falha/vai¢aleg“bxga?aaglegc: i;st‘lta]ﬁtlt/dmblhty and
@ G20 e B SRPAR ERARE B2 T b ko RO HS B BTk phfomc
monorﬁ@ﬁbﬁn cldesie proatid eﬁbcmlsetorﬁ[ﬁexkfemitgloﬁ h’ﬁ? Sm ch;lttrﬁineutorlal&;gftﬁof an
oo Bl R BF L e A8 LS RiOR B per oe T wai ch bvery

[00169 h{iﬁloﬁleh:&ﬁoﬁmamt tye Hldud r st amumrb@ravaﬁgermaajm wleg\ljﬂ;a(ﬂ\/hﬁ of the
hydrolalgl 3 C?(Q?/ hﬁ by%&pﬁ}ab&%ﬁo&% P 3r oa g]oﬁ)nagﬂﬁglﬁgglﬁ‘ sage emboechments

determ ni ng pol ydi spersity, such as, but not limted
to, size exclusion
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chr omat ogr aphy, dynam c |ight scattering,
matri x-assi sted | aser desorption/ionization

wae boorreti4eyr aphy and el ectrospray nmass chr onat ORCHPR2009/043853
are well known in the art. In sone enbodinents bl ock

of the, n1ce ar a r0VI ed her
micel DSy R PEF Ty bR TR oo QPR St G ggptar
weighl @&8 of ha ﬁycﬂ:olﬁuhcﬂﬂoclkedsﬁle hixgophbbid blook frb@SiBout MANo Abad 1:8for from
b Liﬁs thaﬂ % . Synthesis [00175] In certain
about 2, bl ock copol ymers conprise ethyl enically
[00170] mmreaﬂaedimﬁﬁﬁlmﬁmﬂ&k rafhﬁ)fhelﬁﬂﬂ)ereltvayéeﬁﬁd)l&alak Yeight (Mn) of the

o i 5 AROPIORS Plosf s B T 1 o G SHH e pgments

micellesfesdribed lidrdif) c@X@iyp b(@ﬁlyﬂferstvhﬂl 1okl retid alnunbeins ey abledhlar

welgh{@)ﬁi gﬁ{h; ch[r%phllg;ﬂ)l%f% Féﬁhg&n lo(%‘lﬂglg %1{ g‘gw]o%l & éo alg)ut 5:1, or from

about Methaouyl. &M de, an acrylan1de a styrene, an
Pol aIIc m ne, an allylamonium a diallylamne, a

nium an N-vinyl formam de, a vinyl ether,
[00178 Invipayific Bikthficas) @@ ided Reraia el thé:bl&iki (ﬂpolﬁmé‘rbl bf tabellaivhe strécture:

car boxybet ai ne, p | eic
anhydri de. [00178‘]D R%EEEEPE bﬂ Hggﬁ’ nomer s
suitable for use in the preparation of the bl ock
copol ynmers pr ovitd®ePadeleiP-Xded [Rieuctiyg 2hay of
non-limting exanple, one or nore of the follow ng

where QARG L AEHE wolen;ectdﬁ@@ﬁyd)ﬂigaqerﬂy hybosacdr yleah®@vididl @RMbmeric
met hacr Iat}@%all i soners), buty nethacrylate (al

units D %}5 ﬁ%Ph(gm aﬁ%fl h%?g}]ﬂg‘(n@utrql %B%tpeﬁ)ﬁ( in the polymer

block, FBhANB G YhAhQeculB WoREK Y ih6 bR6ksd (DR Zs)ﬂlle et PRGE ¥lodt, 8nd o and ©
phenyl methacrylate, methacryionitril

denot%h%mowteﬁ% o {Rerelygier. dppdipin cbPgimshle, X léé@lgfﬂ yigdrlaad gis 25%. In

certaifnHOUImeAG! Vis 3b @, fﬁ'zb%l ORI BYo. 1PN cASEMMatE x(@d%, v is 15%
i soners), 2-ethyl hexyl acrylate i sobornyl acryl ate,

and 7 igd 3| Inceriein ﬁans‘éwz%ﬁr X OO #ie2S Tty 226 1y et embodiments, x is

33%, $i3 RY4QRA 51338, InSJeMEﬁ @ﬁlbocﬁl‘ﬁéﬂfi L esHAR G/C{s S(¥ WRIVES 30%. In certain
sel ected from gl yl nethacrylate,” 2-hydroxyethy

I
cembodigperiad iy 406t ¢1s @?r&@ybﬂ%yp C?Fé?ﬂfheé’éhoﬁilnéﬁpé X §30%. yis 40% and z is
30%. isoners) hydr oxybutyl net hacryl ate (aII |soners)

neth%]an1noethyl met hacryl at e ( DVA
[0017%1 in @Fﬁﬂr@ﬁ BEYS 31 DIQek CoRAEMYET éfSérlbe&hPr@@étOﬁryP@ﬁé@Wemhc block of
about @@@(hﬁﬁﬁ }H BH&30I0DEARPA] Ho@ BNNIKIAe ab JuPERIOKIRE bithbout 7,000 KDa to
é¥;d acryl ate, 2-hydroxyethyl acrylate,
about E%, o&]%ap grbwaﬁ(a%rplgﬂdg{w@t% the pyqrg@)ﬁlgrlggck 1Wdlp@§>7 B¢ %Da 8,000 KDa,
9,000 &®aYloajos kil 11 @(@qmear $2,000N Dk, A 586 Rwh A 000 KIJAYAr 15,000 KDa. In
acryl ate, N N-diethylam noethyl acrylate,
certainy qr@b@gwp@fpelép%polér@?r)ﬂp%;péed k&rql@%@fWS@ éqoyl&qmc block of about

10, oomﬁbé{loaaﬁaeut 108bHARDY, |88t 4§ 00N PRIBHABE YH@RDE®r about 20,000 KDa to
di met hyl'acryl ami de, N-tert-butyl nethacryl am de,

about ?@ @Q%‘QPay ImiomesaRseyicambadimenet Ak GPRRbyyir pprésing a hydiophilic block

of 12, ﬁoq{ﬁbya{n@ h &GAYhRPIcBock Vi fB’(bOOh@hZGUngth@ﬁiod)f (1@} Forin$ @ ARSHI. In some
di et hyl am nostyrene (all |soners%. ha- net hyl vi nyl

specifig éﬁl?%(i/ iRenis @@loeg F(Ppoiyér@ﬁ%qrgarlsma i iy 9]Phélllﬁ Beck of 10,000 KDa and a

hydrolﬂioﬁhla BB b0 b KRN ng B kdtiolod AR foShs a micelle.
Vi ny | benzenesul foni ¢ aci d, p- vi nyl benzene sul f oni

[00175 &U%Ommsg%ﬂftc embpiRs U hIRIKICOPBY IS PRSI froRkilic block of
10,006 KD& EM/@HFM(LW lSlekl of ﬁ?bd)[ﬁﬁﬂayqléﬂgt@hratlo of 1:2.5) forms a micelle of
tributoxysilylpro met hacryl ate
apprO)alinﬁté]tyﬁé %W«Fé& rgqnp%pbg%wc lj quétéelnyg g{e:ésurements or electron
microsdb$yh NR XIS bhbddRADRY I BEOAES 4 &8 6130 nm (as determined by
di but oxynet hyl si | yl propyl methacryl ate,
di i sopropoxynet hyl silyl propyl nethacryl ate,
di met hoxysi | yl propyl nethacryl ate, diethoxysilyl propyl
nmet hacryl at e, dibutoxysilykgéopyl nmet hacryl at e,
di i sopropoxysill propyl net ryl at e,
tri met hoxysilyl propyl acryl ate,



triethoxysilylpropyl acrylate, tributoxysilylpropyl

acryl ate, dinmethoxynethylsilylpropyl acrylate,
waelc@bhaxynet hyl sil yl propyl acryl ate, PCT/US2009/043853

dibutoxynethylsilylpropyl acrylate

dynamdﬁ lh%)?% § glélyrmt h%wl log gﬁogtngcro%ﬁ &)WPY’)?F me &iﬂlﬁcular weight

(or len@@ yif (&% -6X,] Vdildhlib@i(syﬁd Ihbélslpzrs(hély lincaaey k@it to -[B,-P,-D,], the hydrophoblc

block %Eltt féﬁn%[tgep %/ ﬁvls}/z!s gﬁ@gﬁf%ﬁ I!ﬁ%tese &% %;lolél?eylaséa%%gsﬁ % FIZG of tﬂé/ polymer

cationic|bUuk it eforndd iy bhel ([@nxpias m@fteﬁt én @oliyep etdetive complex formation /

chargeﬂegtﬁ%{{;f%hg{ﬁg: ﬁq (a]éo L%[l Mﬂ | rrf]ixglgglﬁle\lll-’l %értka rl 1rrIth'l1necles og gl’RNA of
approﬁﬂ‘nytbllywb oadelpaizoli.e., 4(banicdli (ﬁhﬁ]@es) Iaﬁﬂpjhﬁnfmck () zOlEﬁ.ngli @meble to provide

effectlz[e 1\931}{% z%fl %@X 4(§ca&101b18 ﬁlfaé%ﬁs é—?% 8 sheﬁ%}ﬂ?% 5?15%1?%? 9(1) B[\]/leAﬁEMA

monodérf NTaIE: DE68ONWah k){)KX{ Iv;ﬂyé &g &Le badck yérﬁmm cationic charges at pH 7.4.

In somgll-i]%lﬁngeﬁal l 0 }gl&errﬁ Iﬁ% %od'lﬁlu&gtes | gkﬁ)]ge )§f1)é)a€0 Ly glectrostatld

interad@icfigyeandenl a&nlalmﬁﬁﬂbaﬁkﬂyﬁbpﬁltMatéSs Ilﬁbdﬁtﬁinl’fﬁbﬁ&hﬁ@éﬂ Mo, large number
N—alk | am d

of CXCRys Bgﬁ?@\igéf%g]%lgq?%;lt%me&eé% f S)%’%‘H é/ltI‘O and in vivo toxicity.
o&dﬁb&@@propylacrylan1de vi nyl napht hal ene, vinyl

[0017éﬁ¥ ] %ﬂgrjlﬁg:%b th q,?ij/ yg%gsglft]élzeraﬁl ﬂVf‘%‘F%ﬁ%W}%ﬂded herein have a low

polydiVierijtl afilie:s CHIH) 0r\d1ﬂ&ycl:ricéﬂ i @z Wehgth \Honilspatsitydhdeg (PDI) is determined in

any su%/tl?l?q%lg)‘? ol %/ ]t%,%}(l glﬂfﬁgrgﬁ?wel Itageg%gg%og?cgﬂg \r;&rl’gifgglyolf ﬁlte)f)[)leyrr}leer’ chains by
their nhmbmb&ygeamlmnlau weighthyilhe Aty ategage @Hollmﬁlh Wleifi i8 the sum of
trl

1nd1V1cfuraF L I%HEFTH%%?}H%{"E@W %le %%err] of'c a1ns h¥flea\geri¥kllt %E/eef‘ége molecular
welghﬂ’ﬁebﬂ'a)ﬁ@flylhaatoehé {quﬁrebhmb ammmaﬂmlgﬂt apided ag thy hamba ef molecules of

d | | at d | at t
that mg}ggﬁagg»feiﬂ%g[ %nc%élﬁ %Vegfi(? € élboﬁ%}l%]‘a%?lglﬁ éso{lwgyfs @%erateer Mqan the number
average @Q)leZHl]ar ‘lvéiglﬁquyde;phﬁcﬂ 1l§rE]ma§s grédierahian@n ad[ulaIZte @nd/ eAsthomsnbers
come Qorgt PG AT SU g aifer ot (gl BT a anogches aliagpre.the
polymetdj‘ck"ﬁdimes ichvgerao lﬁﬁé(lﬁﬁhoﬁfspfmmm whikedery tiet hiad Bﬁctlgfhe lslzpne number of
ch oth { it
oy et Bt PG Pt uRE e ROV Pl iefy e e
polyméexxatl. edetbdds Sﬂddnergﬁr@mml}aﬁs@erp[}l ﬁi&hyls i r[ﬁf)hgftﬂilpﬁe,lze exclusion
bgx
chvomgi3iARRy Savie P! St e i R G SR P BN on pmtomrapny
and ele{c&@@ray&n@s chra'mMJ)gT@I@eﬁﬁVf&l Hoten M thi\id. SIn sdicodnebotimeats, block

copols G 8P b AP PO RET RN SRR i bR s an

2.0, orGeeign T3 @itess Wan [ agor 1459 8n 1\8hordéss dfae 112ncor por at ed by
Svnthh ef erence for such disclosure). [00178] Pol yners
VWIS cri bed here are pr epar ed in any suitable manner.
[001753 &Irf ce?tam em%%gcg%l/l:gn 3 éa?q% ?Y%rsuﬁ%%grlgeo% >}/ﬁecr)lgcl;?lll(fy lflnsgturated MONoOMmers.
The terno rbtﬂlylmdallmgnsewaarqdlrmnomat iisodeiioed lerdioasi accoaupouridrhedng at least one
carbon cﬁ)%liale or trgi)elrb\ég% ;I%lfzb Ig(gr{ lormtlaz!; Q}ia%lg)?e 01“ {k]le et}alg}lierélc%llly un%atué%ed 1inﬂnomers
are: araalk.}di(adi{yy)sd:rylhte a methacaﬂae tahec@kateyai‘reaﬂk}zﬁtylmde @mmatltmalalny e, an
m)rz?n a amlne an quﬁa us%l ng %d{aﬂrllzanrmaneco(ﬁqu}, mmomum an
odli suc acaulyst ghan ihitrator
N- Vlnyl rﬁ@hlanhldega Vlaylgth,er p vy losnifonage Bld&rﬂBraolldet aﬂfobmamh) a oa[rboxybetame,
2 phos he%/let%ngcolr%l c'arﬁhtc[%% case of using Lewis acid sone
p B moter such as’Water or al cohol's are al so optionally
used In soma enbodi nents, the catalyst is, by way of
non-limting exanple, hydr ogen i odi de, per chloric
acid, sulfuric acid, phosphorlc aci d, hydrogen
fluoride, chlorosul fonic act) d, net hansul foni ¢ aci d,
trifluoronmehtanesul fonic acid, alum numtrichlori de

al kyl

acrylamld% a st



al um num chl ori des, boron trifluoride conplexes, tin
tetrachl ori de, antinony pentachloride, zinc chloride,

wWao 2aoansds2 t et rachl ori de, phosphorous pent achl oPCTES2009/043853
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[00188] In certain instances, the polynucleotide
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of the mcelle provided herein conprises a cleavable

bond.
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In other instances, the |inking noiety between the
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contackddRi@artss celm ne- al dehyde |i nkers, am ne- ket one linkers,
I ne- car bohydrate |inkers, neh rs
01585} B ETHRE ek BAFb 3 SRS eHGS ador amther
'nucle@ e Dovey | ag e cHaOAChriad @pfebd’ldﬁﬂf Qi 16&&61&(@63(& inhiyecfed XAdcordingly, in
r box%eﬁ car

certain SR pt B BN PR eSSty dyeringr s g el In

certaifl infiki €S thesell & by drry|ang id cftlh‘by thspahcek i thkell1Ss in vivo (e.g., a mouse or a

humang ZIL g(gtﬂ %{lbg;f:ig%eg g%ﬁ)}é]{)eglfilgal K Ieeﬁgdélrvg amngla of the micelles comprising an

s1RNAhl‘j! daraixigterdayd ﬁlomyllvmhamk fded .thelrdd)f GQyTEn adeb odhdveatassendknocked down,

functlona ssl i nkj nt.is, eml.oye o ..

Where‘&cf]i’ﬁ e E ffm&léeﬂ ? ? g‘ﬁ S‘&\f% n %ﬁeg)aﬁﬂ pecific

instan&. I’t]ld.hgﬁbl&b e LgdffﬂlLtbﬁoere sBN@dﬁcaHg assignadfbr 8elilvbi@ ek siBOVA to specifically

(arget gnqr} % orre enbodi ments, conjugation is also

afge‘%ecﬁ o A" W% pH sensi ti ve bonds and |i nkers,

[00189] Mdoﬁﬂleﬂgpdlblﬁﬁts nied milcélres peslidedherdly délnzOREABspEnta et BiRNA) to an
cer enbodi nents, an i. (e.g.,,a .

maivigo B ety o bt ) GRS PEBUT ey Fisklshopprisng

polymér Hi@ojngae, @R, dn RNAC bgeanainjuigyted €.29 ionic@llp besyhlbalypwi ablock

aci d residue r ntothe al or the o
copony iy Iy SR SHABRTRA oG ANCRESTOT FRYeBne of s PGP e biock
copolyoder,tahé 1rhmliie® Epeelfla@mﬁodunéﬂ'lls iR NPA agerdl isTonfoydedns e dpfegd el of the
ri bos

bk P FRR e IgET B et R 1S BR0 sRARy! ieneSkATi chain

of oneWwe hiore IfonmeES(ﬂlmiﬂn&rlauhl&[ ge vari et y of conj ugatl on

0019 EER T EErEHS GRS G SRE pobe SHRTR i mtegens. o
polymefedtidiapi @fgdnicheriad gehe e){p&@i&#ﬂnodhﬂat@eﬁifaﬁtlﬁbr einbatithene) tHe,

bi f tid . .
polymg;}e g’ng ?lgl(gﬁc gelojg(getglfna d%wn ?% n O%F%lg!&gg%gbgtre 91%5?0%10 embodiments,
the po@em«onbﬁeﬂ aliepeduhstfae:. o siRNA e aI pha or omega end

0019 R D B Bl I ORGP Pl g o me

memb&he ﬁ&ta(bih)zm@@b]lymaﬁ dtRighed thes0br3 aidloethe m)dlyglrcﬂmnde( frovarious

emvo gD R Bt B B Rt Pt BTG frdyaR's 18Fin moie

[00192]@agaRrtembodities, alse lhﬂ{tngl’ﬂmﬁetjf tamprses afn&|ffﬂﬁt§/ itiderFraid- In certain

I am 0 ar i m m d
emboF b SRR R o il st By oGk Fegbtvine
(DCC), HOBt (1-hydroxybenzotriazole),
p- ni t rophenyl chl or of ormat e, carbonyl dii m dazole (CDI),
and N, N -di succi ni m dyl carffonat e (DSC) ; and (2)
covalently linking the polyner (e.g., the al pha or
omega end of the poI ynmer) to the end of the

. o



enbodi nents, the 5 - or 3'- end nodifiable group of an

ol i gonucl eotide is substituted by other functiona
W@e@ap4pr i or to conjugation with the pol yner.PEDDS2009/043853

exanpl e, hydr oxyl group (-OH) is optlonally

polym%r&llglsié)ifﬁtﬁgégglb %;Fnl; %Q%eéﬁﬁérﬁ%égggﬁ%gg g rislat have
an affinit{ 0 385hother, yieh aedrgbhenic actbedicimpdroxadtic acid, leucme zipper or other
..ol i gonucl eotide co S functional group
pq”“?ﬁ?&%d%&@ﬁryﬁﬁéﬁ W%B%¢ #ﬁ&% Nfe¢Phe bases (for exanpl e,
[00193 The Rdkinpoabiky (Py.rd davalem @pnd) bswean] bigat@poly@eraind an RNAi agent of
rising a mcel d herein

opol I co si.ng a
o micd] R B bt RTE b Birt o Pome FEARE, § EREPER L RhFatrpRiREnS «
precur@@ ©O AR NG dgont@y. Sdidck élbisl@at@ﬁ@zﬁﬁdwﬂeo thApM@JIthQE ¥., 0k ape b omega
tin nts and bi funct i nkers
end e o SARTR AR bR e RS 1h Soreg epphgdiments, an
RNAI Bgear i@ attachéd/thtohggﬂflezﬁzﬁlﬁie ohied BoiclyOdkOH¢ inkian@eMee linking moiety
I C enbo , | ock . copal r.is prepared
berwe ARk AT AR M POl i By PP B et PERR Ag Bt bond
In oth ORFPINES ] tn@hmﬁm&:ﬁag bet@:a?nxgakum Bge@f 4id [the ﬂo[Ayrr_&r smﬁ@iéﬁdene
i ance i i sul fide risjn s used to .
provide BB S oa R o i b ISkl ods RS0 B micetes
descrﬂﬂ:ﬁ hal:’&mRM%dealgseﬂiy df&o@-ﬁﬁﬁtﬁl‘geiﬂar@eh Td[sﬁlaﬁié h¢hda(e.g., disulfide bonds that
i.ol-copprisin ent Wi the p sone .
dissoclufb 1 SAREInG O BSBet oL B S bp e i PObE g A BRTE moiety
is clea(zﬂim%d cdn(ipri@éld ayoad thaoik cleaMablatin ﬂﬂoﬂo‘ﬁlaUG@dltlbﬁs BGineve
certain

at i on b
embodihius HRARBEE kPRl CRREk b PSSl a STREPY CEadity by a speciri
enzymd €. ¢. vephpsdhitase, bil D@Cichsee lagand enft@®dignentsathe aﬂhmgamdyt,y is cleavable

t
andior RO DA Tt s B R PR e Bl St edox
potentil) RiWAscinte@inbbdimemn reed @dadsytidion 8atveal potyetier RINA the alpha or omega
conj ugation erta cell hat .
end cof SO i i aE RO Dk R BTk BERNA) i
achievkd thsdugh bl@CéﬂltiHlkﬁdMﬁ[bhHﬁ)ﬁﬁlgatMtn&ihoﬂ tht.lfﬂdlhg iy n$t@in@ted t@amine-
t bl k that i S
T CNCT R
hydrotyh&iketss arpllrle-ﬁﬁjﬁﬁ OinBdry, @ arbd:ai- gﬂthymgl IMXici81 dagt®x J10@bBB)drdtdlinkers,
t i Ci t [ t
e B PGS AL SO S o L .
hydroiyahg&tsl Whmy@lfﬁﬁirylﬂhberi kerbahyceld-edroAy! irfegadaitiolydrate-
bl th t j.ety"
carboty R ey R Py PO BRGNS R 1l b SEAGL, BRTRL ) crbss-
linking na@ﬁnie eﬁﬁlb@fd]l toredhiicye tHeabgdnt &ggu"g@mcmtbee&eﬁ aﬁta@a kdgugatable groups
rface anti [ to.a.r
o RNRREE 9 8Bk e i ap b Fifamheal {apte8ihf GEERGIm hitn
pH- selhslltgfalbdﬁis lafClinkds, inblyding Yuodot imned tbmyﬁtaﬁ@leaxdiﬁﬂ’e{aﬂmkages In
d i body-.
Certamaénbg gﬁehi%ed@r@ﬁ&lﬁf’ g‘dgﬁboo 5?)%“0%5@% {5‘85‘?0 Gis %%gle@g%f félfea Lfl(?fbboromc
acid fypefinalite $¢.g. 0d pteAEbdromi® h@(?)td:klﬁﬁa) 1r&tj@graa:ﬁ inMb Ekﬂ fiphs or @e ?ﬁega end of
rs such as | a e an e r
the polyhef e B8 Fir ettt o Su Y LR ES AL Ry IR AT Bl R Or e
ternnnﬁMiHo&Ct@mml (ﬁﬂtﬂ:ﬂ&\l&mgéht asnyavtlipf ati@bl corguigacn mbth@i il optionally

utlhzeg Frsg\geg agg rl]? %Ergg eVlalilfg% Bﬁ@ij@é&%ﬁ?{le&gﬂrws are avalla%le (see, for example,
Buwmymgﬁbgae&mnmammmlEmﬁbkmmﬂmﬁmampmﬁghqﬁacekkusurface

019 Fe A TELES Rl for Rbdha g Rt B8 peq.

oligont@edtide) withantgbdrchbpaly e cleqetibed Heyeﬁle(e:g atiechipha of hﬁeéﬁ@;d conjugatable

group @’ee Eﬁt&gmérngEf)rRez é& adce}é%gi é:%%g %ﬁm LaLe low1hg Nv(gzs’teps
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CD43, CD38, CD56, CD69, and the asial ogl ycoprotein
receptor. Atargeting ligand can al so conprise an

waedovfis@sml affinity nolecule, e.g., a pepti dorCTE$1009/043853
or an aptaner. [00199] Targeti ng | i gands are attached,

(1 actp Qi I e R STt Pabpies Reo-hE e o BES ofan

oligonGdh&itide Gdinganp StiichdlRtac@raoiPrefdend, JHOHNIBRAE ht lithtkd (o1 @thyl-3,3-

aimetiyBiangrrg b brig LORG GReinl” NgRHe el le B g o

dicycl@iek yleabadziaided D CNYH OB MO R 6x yd eivpliia gl €)gp-aittoptieg @thl i@ formate,

carboq;yg* %‘6 lg ((ﬁ?lé %1 ﬁl’% ! ﬁ?cg%ﬁlﬂlgarél?m%gtg ?]R?é‘: 05 k BgJa}ég&}E linking the
polymeb@di ttmamhs or @Ra Ofid sTOlepol yatiegat mgmﬂ bgaangonﬁcl@adm regbme

| o copol of a.m vi ded . herein
cnnbodifil B 5 9 £ AP ISP 1 R Hfibahf i Sner
functidrialNdebupg priod @ tyhjatgl witgtht pelyinad Patcxmngplt,ihgadoglyltetoup eOH) is

optong i Efe PGt kot Sngoiy 3 ol Dripfa b & Cpom. o

amine lgtdafsiAGHNDI et y | s cl eavabl e and/or conprises a bond
at is cleavable in endoso condi ti qns Sone .
1001935t it STORHR- AR HGUTIGNEE §ng otiea ottt hgy Biroduced int
one orG@APSI (Beisasa (pathniphah Siagimlakalpahilidey, ivcoafeaed oa copolymer
nzyme hosphat ase,. or a prot ease
comprgfigganik el BEPRRIAG et e PSS agr e g RGR inker
accordgri@p ﬁm}&ﬁﬁatﬂe froceduichatvaricsy 6l s&ﬁﬂa&b{/zﬁngl Periits an@hﬁmg@orial‘hr&&s is
intracell

. o . d |
wailapigeReyiat s e Bhonal et Sete Hafh HEtR P ERE s a
[0019¢] Eroiogiegpfﬁbﬁﬂ:u:ﬁlbb&mgﬁtg i d’l?oc&@epiﬁlyr(lfﬁ 1@repaﬂ:ﬁfb§ mm?ol}ar&dzatlon
0] ant | bo ra ment. o .
emplOYIS? éélf&‘il%:g ‘I*?%F & ‘i°81p g‘fj% OW‘égat& EEVRY aﬁpeéiﬁk‘? instance,
pyridyS-disiil&16d (&)n’(pﬁﬁmg CT Ads Gked tdby/ntaékﬁe@ﬁc&l [@fyn&r i@ rale@f end-conjugation
j ugatio m tr oache. n
ot an FPRL 4408 1 BT bR SR Kl S gl 1 some

mstan&es I’hlﬂekﬁ:ss GiEY tlﬁel-@afphmhy HNAl egechi dokiprusd toapal yied yehcentyalion is used to

hievk | tam ne-am ne |inkers, carboxyl-sulfhydryl
ac ler’ lﬁ’lfgﬂgga '®4&r boxyl - car bohydrate |inkers,
[0019'qar deexivilembyd henty, Imikdllaké&x G ibed Berbia Xacklitaambacciilat detfikey sf a

b10act1|Vf> ﬁ%eéli/grgy &0 FI% %}?%}%l\gh?rf h%/@i’ei rl% szr ul frgl}/o%ﬁl}{elnltqsyggcgﬁ%gldescribed

hereinGatlbab yﬂﬁaaﬂle}ahwimy wf s1RNAkE1t $, connected by direct polymer-RNA conjugation.

tn cerOGPBRY PR GoarR T i I Al Du ey et semprises o s

block that dnhiﬁces(}bteé’i‘lsslhlilytyl (8.gUs €ifht blOclﬁhzttaGﬂanﬁsheh)td&FpgﬁtIniitgomers) and/or
nd to t ock the mcelles
pharmto B0 Ak itS 4t BB SO R S Phesb i Sohet:ons, see
Targelftig Miietied0Ki n, V V. Catalytic Azide-Al kyne
cl oaddl i on: ctiv ati.o Al dr|
100198 023G nG: EEREAY G oo 200 R B RN e
incorpoiagsf &ltirg@ihg atogetioPinioaheadncylldu i "tar g dg (igae’, (uﬁdblrlntefxmii@éeﬂaly with
; Bi ocanj ugat.i o As| am_an nt, Eds cm | .1998 ,
aree e B Rl R O o e ah nBR e SRRyl frectine
moietibd igaRdise ak@citit carduefded Mtigenrd hites a ﬂ:ﬁlﬁfﬂ)tdr log tHeasifdct i Iofl@e target cell.
. oun is th sed [ zat on s Si.S
suitaof R otyls B 25 Sy bl pdmp TR Pl adb il bR
molecdles ofF peb&(ﬂbs,hsﬁtleasrm 1ﬂtngTﬁOJ’1ﬁEhI%fﬂaptﬁﬂel§rﬁr¢h as RGDecohtafng%tpleptgies or
oo R B SR BT R oLBS TR B e
molecelnd (Iﬁ:!llm&ﬂﬁztcs antigass ihelu@et denguragembletide ﬁich a:chﬁdtetnOSL%aIS lipid or
e strand

oter B 4ol st B b RS s Rl b bGP Boeease

herein are bioconpatible. As used her ei n,
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"bi oconpatible" refers to a property of a conmpound
(e.g., mcelle associated with a
w@oioghuaBEeot i de) characterized by it, or its inP@I/US2009/043853
degradation products, being not, or at |east nlnlnally
. nd/ or reparahl injurious to livin
1nternaﬁlﬁi1t10no PX%[EP%T’S@Z g%/ll sllhrfn eng 1$e§ps %te&l (?H ltk,,eg:‘t %{Blﬁ)mmeélﬁﬁgt/ t]l’)]eglmcelles

providadhdréiRde Bucat ndt @iatied, mthi trahdfariimgpcépt@ypR.1 Ml Rhthe EGF receptor,

oG B don dngeros P STELYAPEEDE SR, R . oo

CD43 3833, 68))56 hiB)dQl ﬂﬂ@lﬁmﬁialdglyeoprd%&n usesloh artaigfling ligand can also comprise

acc ahl e® is interchangeable with
an iR TRIRR ¢ SRR R e sPE 1 ool 1 5 and! or
[00191QbigE@Tpgighisi dretah@dhédl fin (#@ioQs emﬁbﬂmﬁﬂngsnﬁreﬁl)er emhd)ﬂzu Iiol}inQW

OXICI co o cationic.lipids
(e oot SRR etk et s Blapt Besnetl s Gy uni o
1ncorp51|h|lét1 inge p&lgmérelng:el;talﬁ) bingandele @Trﬂod@ﬁer@bm{iﬂldﬂw ta@ét&lg agent residue
to C endocyt 0Sj. s racel

S
g, 2\/%0231 n&ﬁné%qea Hylél?%'g?%rr% grgyes ?Egatll?%ﬁgg?tiﬁ ahg 81§f5’f’l§zed to form the
block ¢dpoHGN@tthing BinScedP @@Ni‘dk(ﬂlﬁrdﬂﬁ) Mn cStracRHiiiend adne ‘éﬁﬁlyre(ﬁ:frgetmg

onucl eotide or si
eandg) et i Gk ey es e e B i BRaHLb e ey I
some @ﬂ@_ame:ntsj tRe BN AgBhdbiety mSﬁIﬂlﬁg as targehhgg mpdlid %m@omp&ym isa
NAI . t t or si |
cenvaffS RGPk b e PeinBes SRR B T PG PeRaaLagine moie

is cleaCAngadionestiiprid@aiboad daciy tiesiable id éth@liﬁaB.ctdmdﬂtlﬂﬁst B0aS,

embocﬁrgd < ﬁ‘lte%fgjt%g ‘é%ie 1? E]%%\Igélg tgg (grt (%ngﬁg%éla a{fﬂ?ttlsscl%ﬁyable by a specific
enzyns peg:l zeﬁqoéﬂ‘hafa% albd @ofe@enrh @cb’ihd:emh’(bldinien(s £thg llnklliig' Iﬁ@yﬂy is cleavable

id f th
androrShthiteS o B st Py RS gy Plan g ARl PEERENe Opr, redon

potentanf or mati onal transition in the polyner. In certain

ance this conformational transition resu
0020 P R s BB U PRSP RO ) B Pepide
and anfibétiyadrestib@lydagmeny. Atthehnichest alpatiizéithgageny totBe ghlymer is achieved in
ol.igonucl eotide or si RNA om t he. endosanes
any S“EW%‘BP‘&%G-& hy fhodE° B‘é‘?’ﬁ%g C@B%?t o8 ﬁedmgfyﬁﬁﬁma(:hes including but
not lindeH i Itc)/z&mye -adrbdy Riers ndn@ind- shﬁhgz(}tyldbllkas mMnand @y¥hydrate liftlkdNAamine-

yaroR T o g arRETinb G S S -y D 8 Ry s SRR Fers

carboxtyhBy eytybipil@s e asthdx gvartokdilink e sulftgdryacirbehydtae liokasirsulthydryl-

ryaros? Bt R e L D Ry SRR AR D Tk GpBae

carbohyolaedinkes, ang hﬁho@&hﬁlydfybmﬁkaﬁl @n mhb erﬂbﬂdﬁﬁéﬂtse 'click" chemistry is

wse R PRET s B ° BRRE s AR it B R riifRbin e

exampdddodicRefthQiondTis@eW L &5; Hmmyvd@ CCahzﬂj‘/t&I Akl(ﬁaeAl(Ryﬁel (Weloy(ddmon

X T N I N

chemihiieirappdpoibhatly adlied ¢fee domixemple Biodaxagpi@s A{I 0 202ADent, Eds,
Thro out ,the description res nt |n enti
Macnn) IR s BB B o < Rhab BT BT ETEE LpBtias s o
monorfi@sad ihb eesulting cmirHuat is eh osErin the palgmeti@dorghihvadoffarpoiymer
ol.yme ation of oner Wth
(e QRIEEE) e fuBn bt R R T ontsa ey hfatedlle igand i
attach«mu iheakabr shicentdanad SIeiRNA Bm)ndn@ppﬁgleﬂt(ﬁ tﬂalﬂﬂnydlle In certam

t
emod g e Pheal Pt o 5 Se L TAleCRbe b EHERRL soanc
[00201 D @bctlﬁcﬂémhfcﬁlm‘l@&ethk ﬁnd\dlléd—pibﬁ&dhlyﬂe&f‘ﬂrﬂmectdmﬂatlble As used herein,
ner C r |due % rlved

s tr t
blocqnn%gt{ﬂﬁ gF% rt(g a Srrgpear 1% 8@%0118 aésgglate t[”l a polyrrlﬂcleotlde)
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resi due, optionally including hydroxyl-protecting
noi eties (e.g., acetyl) or to a pegylated derivative
wo b@peofs3y as descri bed bel ow); HPMA represent SPCT/US2009/043853
2 hydroxypropyl nethacrylate or nononeric residue
i ved there resents net Iacr lic acid

Charac{aeflz?fb'?é(dhﬁf (sin W{é’gu %E’Ei% aH} I?TQ‘g“gtSt bk 8ﬁ? y andor
npmamgphﬁﬁamushwhgyﬁﬁ@mmmeMﬁewmnamﬂﬁmﬁﬁmgmmn&mﬁemmgptaﬁmgan

. acid or nmononeric.res ederived therefro "PAA" (or
g g P S ngishf MG SR A BSHABHE A bt Shy
countef e, @SE Nasonze s@é@@yﬂr anibyit E[ﬁ:oﬁ@ ibel bdtofRIBIEAS Wed E@s&ld,u e

o BB P e PR b b PeBEgH b e s
and/orlfolyaiBrus&l th@sindelg, dpolyined) Exhbitedw axicity BorRgedd 6 ag®nic aipis.
Cell sg&h deS|gnat|on i ndi cates the nononer (including al

ciu , ioni c anal ogs thereof), or a nononeric

[OOZOI]BSSmenﬂedhhﬁﬁd tlﬁd‘Iﬁlmalﬁz@ byt fsing RN Angais (Re oh@moc@stides or
ionic

S nal ags t her eof and
RN g el s ety o P LB SR ol B o e
1nterckpﬁge§|@ll§l tlﬁf)ug&nklhdtllns i;[femhgwoﬁrﬂulcce@fﬂlmh‘&a%%f RN &ipaead | on of
| - I‘ a copol yners
(e.g., oﬁ Ptéde tg,ﬂ)gfgtoglfisr%/ ﬁeélerfﬁg e]§ adlésrqb%ogfzndosomal escape.
In certhi@ ﬁﬁEthln;%sﬂhémﬂkE@&bﬁﬁnsuﬁg%NAr dge e g ohgonuclﬁotldfe or s1RNA) provided
B1X- /- B2 B3z ere is the fir
herein BFGOS(?%H&VS [5%%)/ ipé»fer pl% brﬁgg gr\é%sod?al (ggﬁaatﬂ%gt ugpn Wﬂ@ﬁ%ﬁ}s InA‘Iertaln
instan@B,ctndi y{oBd tr@%erBﬁl]otdnStldnl’te cﬁﬁg&l&dtrhizﬁxiﬂﬁ of Olﬁh@éeylﬂe fnonomeric units or
d of. residues n
specic FaTaTG RaPioBB S B SHPY DT &S SN arRr o L el fefsgndror
mcell@ir&xﬁdﬁd&heﬂe teglilting id Q20@brnf=xienp tradsitiod iir tak pallkmer. In certam instances,

this COP%E%\%%EI %res[uw aF;E(?r/e b}E’drophEo)ﬂ)lc [mem% es[a%hzmg form \1rhlch

mediafeP AW MAAINIHB) (| ¢ {oBnt/(e. £; dligbhucleotide or siRNA) from the endosomes to the

V- N
cytopl% Dl\%&l}lﬂ;g‘se Fo%léns%g ,SIR&?A \ﬂﬂé‘JF‘éV of étIﬁNé‘A lgtﬂtg}? cytoplasm allows its
mRN ATRida Bl it @ t(PodCSr [ Vigialo3 Ipol@ﬁﬁyddnjhgaes d@nipribisg IMKENAS bBRNAI
di et hyl ami noet hyl t hac at e i S
aecons SIS 1 B S en o e G Y 6t €% or exanpl e, w
[00203] Mbreﬁ)vélt 1n7ce1831ﬁé1hb’ddﬁﬂﬁ&1ts;) Khdéﬂeslpﬁd)vﬁ(ﬁa)i hMéA(sNbBi)ve]ySthake small
succi ni mde H

o R e B O Raon ) P B e £y idfphobic sl
molecwlk gtukf)iinte trelyragioplcabe: df @220ddlled Megecifiobyibmlisents, micelles
pI‘OVldF(? Eegf?lg %f %:8?&1%#&%%&%%8}9’”%@%0&0 mo‘l: uleg SSI!].C gﬂle%];drto&leobic small
molecule compound pyrene into the hydrophobic core of a micelle.

Examples
[00204] 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 methacrylate or monomeric residue derived therefrom;
"DMAEMA" (or the letter "D" as equivalent shorthand notation) represents N,N-dimethylaminoethyl
methacrylate or monomeric residue derived therefrom; "Gal" refers to galactose or a galactose
residue, optionally including hydroxyl-protecting moieties (e.g., acetyl) or to a pegylated derivative
thereof (as described below); HPMA represents 2-hydroxypropyl methacrylate or monomeric residue
derived therefrom; "MAA" represents methylacrylic acid or monomeric residue derived therefrom;

"MAA(NHS)" represents N-hydroxyl-succinimide ester of methacrylic acid or monomeric residue
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or copolynmer is varied or chemcally treated in order
to create polyners where the first block is neutral

W@ 2009/1404PEGVA) , cationic (DMAEMA), ani onic ( PBsvBbuUSEds/043853
where the NHS is hydrolyzed to the acid), anphol yti c

deriveé Eh'\e@%%?e Eff%‘n(g@t%% %g%::rh'g’x gﬁ,ﬁg}ugglerl?ty EOI‘%&XCF r?octjat}og) represents gid),

2-propakiy i@ adi@bhadioykiy letidye Rrit¢d thgtfiyrh, APPOMIAY FEER YJ the pegylated

eSSBS P oD o 1

each chdaeank istichtdedif@tikn inbi@dhte CBOMBAOME @ﬁ&lﬁdﬂng/\ﬁtlt fld of fohiclaailed thereof),
SsiRNA to. forma mer - si RNA conj ugat e, Exapple 1 1: |
or a gt SRy BOpPOREaTeERn poP bPERk Lt SRR Blingonic
analog8 ﬂﬁﬁﬂo@nﬁﬂﬁhe@pedﬁkﬁﬁdleatéﬁ foRAEEvizb@iby cbritan &f eper@g@nikill in the art.
. of t he chai n transfer agent

-. 5_... JNCTS

" Vant—4 etk ocar bonyl )
[0020% i BR)BI;/ bcp@ﬁérami dbpﬁgzllndrs bﬁGH Jallowtniglgbzeed fdr@ulataheprepared:
o] r| zations, was adapted froma
pﬁ%%éﬁ%ﬁﬁlgA B2 Pol ymer, 2005, 46(19):
84ERrg8.1- B lisahd finst mbdk&npolylhéro&on(péseazaf Esidi S dfrmhc)maﬁagl and A2
nsi on

S to a stirred sus
B R Db s TR B sni e b ESy SHSERIS ortpers 11, 82, 53
di et hyk, }Qtzhﬁhe fopflertbip@ition 110ﬁole77/hﬁloﬁdihelﬂfresme was then
allowed.to stir for 10 mnutes prior to the addition
of car B&h g @ét (6.0 g, 79 mol). Crude sodi um
[002063Eetdpyihry W-bibéd @palymenat e (7.85 g, 0.049 nol) was
c y filtration, suspended in diethyl ether
(ﬁbg%%hﬁg{gdﬁg'btacted with lodine (6.3 g, 0.025 nol).
AfrresMA, heyrP-t-be sol ution was filtered, washed with
Wé %ﬁ@“ﬂj&%?%t}sﬁ ate, and dried over sodium
(et hyl sul f anyl t hi ocar bonyl )
diFdNMAdaIARNIDEB-i-BoDat ed by rotary evaporation. A
S t bi s- (et anyl t hi ocarbonyl) disulfide
&l&i@'}%{k%&%@&ﬁ%ﬁ)ﬁyﬁybﬁ 4' - azobi s(4-cyanopent anoi c
aCHeNA(/2IIIMgB-/2-0DY5 nol) in ethyl acetate (50 inlL)
heated at reflux for 18 h. Follow ng rotary
evapération of the solvent, the crude 4-Cyano-4
(et hyl su$ hapiyhditicgtadr bonyl ) sul f anyl vpent anoi ¢ aci d
( ECT) pas |sil at ed bdy col uim chr omat ogr aphy usi ng

silica Sell’ro%y KK %%t i onary phase and 50: 50 et hyl
acetat® 1|§‘| DXBXIEMASS dhlmeth?llamﬁﬂéthlenethacrylate

r anst BPORLOR PN B R RE e B I SR s o -8

RAFT pethyle®r oxzdetuind) of DMAEMA was conduct ed in DVF at

20,9C NDAE R L Q95 LSPISIS ot g hovr s vsi

val er omiPMA {sey- (%h&dﬁdi)zpr(oMAhﬁetMe}mImaé s) as the radical

initia The no r to CTAratio ([CTAV[M
0 was E@EM i R%HAYF W%ulﬁ‘%?etg‘?t&cﬁaé? Mh at 100% conver si on
[0020T)a&est PolODErs feptadait pruclhes whakd thaeonﬁﬁﬁﬁtlbmoﬂ thd firs@il@ik of e ipGlymer

el 0 1S B PR B

neutrap(e @G iPRIGIVR )| @tionio {(ToMBONDY), ahichiciPEGIVA-NeiShehdrp en NaTses hydrolyzed

to the ér%h(g S%%ﬁéh’%l? @%B@M%ﬁb&?@@er% ﬁ]g éﬁ%gllﬁ {\‘{\zcﬁ%lly ng%:t%é g%g) d?rinzgvaterrionic

(for exam@leNpoli2-nicrhavt@oyiox y-Ctrinltio,tdmmaahayingg phaspliatdn I6fddition, the

PGSR -y B8 G Out ot st Ly O b p R s brock tha

can beDMAENKyithRAKla@d diRBWA OB er gullded-stRINA conjugate.
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pol y( DMAEMA) macr oCTA di ssol ved in

N, N- di met hyl formam de (25 wt % nononer and macroCTA to
waeiovanup2 For all polynerizations [M [CTA] O BEUS2009/043853

[CTA]J [1]0 were 250:1 and 10:1 respectlvely

ol.l.ow ng the addltl nf V70the tlos
ExamB]l(jllgleegl 1 ,ﬁ:_ €3 3 17) (6T polyme A
atA. RAFOChdi®trank®r higeniThe resul tant di bl ock copol yrrers

0020 T hErpRRtie b Ml G IR et i it h@f?ht\’/onyb

sulfan?lﬁditzﬁﬁ@a\ﬁﬁ(dE(Eh) afetone tha il SwuiRsegUE ol icra s pidsatigted from a

procey Bl TR IC Bk A a1 BT b et SRl P T

was adiied et ﬂ(ﬂlfmm gid sir@d chspakipd bSgpaiuai l’(yldﬁ&e (66’@11;1 01MI(IB VR}, ©®fmmol)

maie Bl ) RR i T PUEREEE 6 Ry HlechsFr 1ERRE Jiscame

additi@t clagtasOdsul B . fﬂ(gswhmfﬁalﬂ Ghrlde RdBOOS-canrifRictAHDONLO7 1857125

004 BB SIBRE G stk el iebbhes Db BT AR EsRen bl toine

(6.3 g VHBS 81) AL Oh&lt theHouEbOWas flliked, WiRhéd \gllttaﬂﬁediz%odmm thiosulfate,

and dr]f-_ég g\j&lég nrg atg,n:?éer \6@18 Og/ru%lfﬁgls I(I%YPa isgﬁlarg thw%eirg Qggbl ldee was t%en isolated

by rot€r@ BRa@Siatidro 1S sobftio 0MBis-OdthylaEamARibe S Ydnly h @B uzidel (1037 gy 010S mol) and

4.4 azgéﬁ%p cyw&p?r%eg]lopr eﬁg&%@@&; 5 3 Cln egp{ ‘(!‘C(éﬁ%}kﬁ (%(E %‘i‘f? églsq?e%ted at reflux

for 18 PO IFUI(dRNE&IM)ar Y@@ p@ETA.of [HIBAT Y, tH'eheucdaelsa:yaaM
iometr uantities of
camyi TG oyl oA Sl ey 2 me o Gapny

using Midy-odi mmel*sydtibﬁnrrﬁplmsdﬁad(szsO\MhyP/acmﬁtachaﬁhe aditle aa@nt oCTA to

macroEmM oW ng the addl t| on of AI BN t he soI uti ons vvere

th nitro 0O mn daI ct .
00208} 5%@8@@%@6%%&9‘9#’%1\435 wgycondid; @ﬁﬁﬁeﬁg 30 b otrosen
atmosahefadbiy TRoBrsWeihg ECS“ Qh(ﬂiR LA byispIraahiyt a4- ﬂl(ﬁ’ﬁ:thyhtlaﬂ)er&ﬁtnﬁg (V-70)

th e...Th e r ec | e
vasiif R gl OER TR oS R R B RN s s
that thprhecrefidat &, aleO%tcﬁn\&&ﬁﬁtﬁm IOX)G() (gﬂﬁdﬂ) dhe ﬁldlaD@@Amd) glhiatdr Fatio

acTalF i 8 b rEE arak e AR R RS e Breal ™ fagifea by
prempMMON:ﬂ)t?rgﬂri SOSJQKI hletHyEethg%gBE?M reﬁ(ﬂﬁﬁtqﬁolmt eeil IWdC;D 1%{1‘1?)?0@3 in acetone
and bR BB AR SR har Ve B s bbb S ouer on.

TX) BloHPtdpolynadentiDiVbT I0MIAEA A PR, de)Bm 1%nlm Boly(aSAMSAN

macrogi the nobil e phase. NWVR spectroscopy in CDO 3 was
to confirmthe pol ymer structure and cal cul ate

[00210]T&e dRirpDS$ditHi@neted quahsic2 oD RIATDKA, HA Quh®&BRIASweraadded 65

nt hesij P
porv S F R T QoA RN S oy oot B
macroCllAn@ei ehi)z Bbr aﬂllpolyﬁneflﬂiﬁ@\ﬂw o/ [(BFA; Dl [pOhyITBEE wakedse: 1wing 10:1
and characteri.zati an of .

respecspdi TR GTBT YrEnure (B0 oy erpar ey ey fdtadat min and
allowedasreg@lt 306 fout$ hudihagesdtapr dﬂﬁi@ddﬂoﬁ01$mm§ hare itcdatédtgtprecipitation

crlbdln The ratio. of the
o SEEREY AP e 1R BrgpiBieiee DR oSy Bregre end
subsecpibﬁtfy@ﬁ@nﬁtaﬁeeamb peatameecsmndtdmed bveehiiyht Gualcu ot patgation
chromitogrrapkp; r(ﬁggg? Wy %ﬁé gﬁlatelal]lg? 1518 e%L‘lleari)v %ghgr?ngpolydlspers%xes (PDI, M w/ M)
of botiPlEGYBly (VAMBIMSB)) neorop@hyane didlock copolymer samples in DMF with respect to
polymethyl methacrylate standards (SEC Tosoh TSK-GEL R-3000 and R-4000 columns (Tosoh
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[00213] Polynmer synthesis was perfornmed as descri bed

in Exanples 1.1 and 1.2 (and summarized in Figure 5),
waigiong4renoner feed ratios to obtain the desi redr/us2009/043853

conmposi tion of the 1st bl ock copol ymer. Figures 6A 6B

C summuar.j ze .t he s t hesi s a ch on of
BiosciE e AR MR 1 RS F SRS Vo R B e
refraclbﬁh&ﬂeloVB.fS SUQVI@&H&EH{S Hbustdn€X L $IPLO} @£de DNSF é@itatifing NbiSt % L1Br was

can. be |ncub ted.in agueous buf f

wsed o DR SR B0 I LAY 2 "5 B BIB9S RO, o ome o

meRARHg&mémhﬂedgmmﬁoon1tenperature or 370C to generate

Examglgg 2.1

thxﬁ&ﬂzléhaﬁmhynfﬁmﬁvﬂTMeS|s was perforned as descrlbed

o021 e AETR Ftepodltugihs of DMMATRNE fad BFE) G hfRal®

poly(PEOPOA yiERFCTA gkkoBsd AN NBilﬁhﬂdyl?cﬁnSlumHHIﬂ W€% fv@omer and macroCTA

esi s and . char
o soh AL PR AT o P e e st b ingptivly
Followigd the adafitidimin (AJIIIEN $heisOlutibie whsd pdiiéeﬁ@ktéﬂnﬁiro%@n 20 30 MHSind allowed to
cont ajning.pal yners.can b ted in ueo
reactof B el O Relfochy B AR ERE APHE R e ey §o5ed Hhghpitation
into 50: SrI]U’ v: %dlgthb{ ﬁhea/berﬁﬂﬁmghelﬁl’ﬁ(ﬁf plaltddlﬁ)elyﬁfersWd%Z}hélgreglewealirﬁacetone and
t he o acl 0 e 2. aration
subsecy ISR Pt St iRk PSS AR " i o PaapLten
chrom@OiaptyaGes) way ussd RNAethingmdietularerejehts afd p@yditgesaics (RIS, M,/M,)
ri [fid | at e nononer
or bot P P B ey an SO R RaRRS 1 DRl & Weotek
GPCniaR VIERQUr &d Befrabloshedeit VIESH 80 2Vist0iek( Hoaston22Xh YTPITodrideviiE containing
ol ved i,n 40 ol and 1.8 of AcCH. The
1.0 wtg%f,ﬁ?tr i8R u%g as tga g8 1lea[§1a%le g!g/ﬁ{]megﬁ)s?ﬂpy in Cﬂbh was use?t_é conplrm the
polyme-santtaeahdeaietdn wé cdligositidn 28h@2™ BlbcI3Bigm®? Juninuri2€ thi synthesis
ver 30 mn. ctio st rred under
of rEfEH Bl Gl ¥heiipy o S i ran B Aot o e e
characteelsatid)ua)f [REGMM@S[BVEHEhﬁﬂthéMVﬂ'ﬁreVW £EN-#40 M of diethyl
s St ededh
S -2y % S W t
[00213 @01I§finetQ§°yntﬂibsft‘§I \h:wcaleieh] elit uEl@g @ @focédilﬁs sitaiddr tedacspidetid Fxamples 1.1
S Yi el % [0021
and 1. %Sjihﬁ iraél © E%EH}% %%M%Ehfl%m t%ﬂﬁ%lqﬁ%&{as Vaélﬁxgl)y 1F1>¥ng (9 lfferent feed
ratios dfftheinbiyldasiniéofndrs fogcrmte th3Bo- ﬁ@lylﬁﬂ‘ﬁ) Héscﬂt&ﬂen Bigamol. ved in
ExamB llslg parg and ¢l 2 2 ( ol )
[002133}?51|ymgtesyﬁtﬂlesﬁls s pﬂf&rm‘eé a@ddsﬁ[bemw@mmlems agd 1.2 (@d sfi@marzzed in
R T, ﬁwt acti actio e
Figurd b gheseer St R0 S b Bk ERE B it 1 B o mer.
anur«(swo 6B1a)1d 6T hmmﬁeltlﬁ‘ees@nmésg@nﬂ chdray@izativa S fRBOMA&-MAA(NHS)]-[
sh 10 % HC 00.m, 1 ti «and pur ro ..
P01 BT peR! e gl et o Pty ik e B 95-2?-3@'%%0&1&&%
polymwa Sarpherihdubgied iﬂ)&ths,ﬂmifeﬁ ﬁih@ﬂiﬁﬁztté) o lagityon A HEI)betwe&ﬂ 1@ and 8.5
1 yLrup.
for 14y 00 Bgitoe ot B Raite B Dyttt
Example QElPﬂepéFl‘ftB)nRAﬂ:ahaﬂm{eﬁmh 2EID MANEMA - M A @FHS) do-pxly peepy | )
t hacr m. de HPNA rid fid
0021 BT P B Y ot Al 3 Sk e 6 s B bkt 2o megomer fecd
rmmseamduﬂhedmhﬁhﬁhﬁo@&ﬁuwmmgﬁmkmemqenmmnﬁmpﬁaﬁAQVBeﬂd7Cat

summ§1Zﬁ the g¥16t %}s S‘anfl é%g%&%,ll?%{oﬁgf WﬁéEMfAQI(/IA%(IQﬁg{]—S[B%f)ﬂgolymer where

the co-polymer ratio of monomers in the 1* block is 70:30. NHS containing polymers can be

-51-



(AIBN) as the free radical initiator (Figure 9) . The
nolar ratio of CTAto AIBNis 10 to 1 and the nonomer

Wo 0gTA48At i 0 is set so that a nol ecul ar wei gheCD152009/043853
25,000 g/ ol woul d be achieved if at 100% conversi on.

mcubaﬁgé‘& F‘Bﬁe%{‘% %ﬁ%%ggqa&ﬁ Oégﬁﬁﬁbo%af‘ﬁ atp %}?f%’%&tﬁ%[ﬁérf’r PRt room

tempe{aﬁﬁe?dr&ﬁo(j_ ﬁ%eﬁ@ﬂé Ore G dolyseddndidich famger vacuum for 24

used far blo eri zati on of
erizafion of H rl_u A B—'L“u" /,;Q) polymer conjugates for siRNA

drug dpiivepy | acryl ic acid (PAA) and butyl nethacryl ate

g VY . st R 80 AN L £S5 2l N e RSN 21

[00215]&545 gﬁfﬁémmcﬁaﬁé ﬂ)eHDSMAI\is Mlﬂn;nfetsmml Fl%lfrﬁﬂm\ldﬁth(ﬁT% o
t
.50 TS gROSy AR PO bt 1 sl T REOfa e Blugom pagcea es
solutlcmfocfj glrani;@ﬁtlhaneﬂ_m o I(yﬂ&g i12 ag In?]lébrl) i8 26|(r)ﬂl maebendl G\éep 80 eeedhe
reactiopiig pgn0l AT Bh AR B R G et Do YRef & e dG o
washebywwd’ ﬁﬂ:lh £0 thbdfi cﬁHﬂhyg ethérlTElSe_ drlﬁﬁe@oﬁﬁmﬁnﬁ V&d:s aikddyiled in 10 ml of methanol
t Ss n no
and e Renar RS Bitb it | e et la eabe FEbrdomppy 1 o
slight gzbllebvnyﬂld ati@ieosand dried overnight in vacuo.C si RNA
o G B ) A AR Tl
were diSol@edoiid DIMIX (2BINA. andl f)fﬁdlz’meSBS hhl);ahﬁi ﬁlelmiﬁ)diylf)jd&ﬂloﬁ'dc_: 3354, 33.08 mmol)
was b 30y g it ot Riyetea Ty in e SE8E Kkt Rt e reaction,
the read@drewasafichchédatsad NfaHCOJ.(SEO i) ant bhrdctee b byl acécate (350 ml). The
n_an. agar ose
combing P uBE Rt o e Tl Bhdel FEu5angloo m. 2
times)\whd &riddbg MSO, diHe pdieddutiders urtiidd bg rRaluinae Bropalogphy (BA/Hex :

110 GIRERARG i Bl 5D PR AR B B3 (Fi gure ).

[ 30220HPMre PDBBICYE dogivlyaifier kynehepiyr i dyl di sul fi de pol yner

oz PahORALT P Rsraligh o NG PSRt b RS P Sba B3y

disulfidompigaglae nygtdliyeat £Ne30 mdmniet raiibgs cotallidtetbith @M §301 Wi ghe percent

mono SRR b ot e A S R ot o il

(AIBN) aatt tﬁem&dﬂﬁlemtmtelammrwx hThermadirhtiozed d TRGERIPNIiO10 tha and the

mononike T, Cf St oT SHORRIERRS Rl T Db i BBy a

100% cavehdioh. emheﬂiol)mHPMnEP]bﬁNQacﬁd ors h\taé) ivelatet ®§ repatdd praipi@tch into

ophotomstrl c absorbance neasurenents at
diethy %?UE/‘W‘PW& byri di net hi one rel ease are used to

[00218T&aS hik@o-CAW ikl gadd udterehuual fenzd iesirs amt éiep bied Jor:block

oo BB RSB L 5 5 RS RRER o s

butyl ipetheaylgy (BNLA). at@imdl AR is EaNIARBIA, BAAOndBNA KM, E[(dZTA

= 250 [ SR 1% NPTAUAR 5o Ln s B R NI M gy o

monorG@npdigatredT Wi Jolveh| Digi radital hﬂleﬂB(\Ifmdidded(ﬁmnh €TA to initiator
ratio og g@%}]?l)l“ \é\ll ﬁglggl gztgtel?n 18 g]:l(?v%e%&%ﬁ%)t%ﬁe mﬁ ﬂ@oge&%&rp?splaere for & hours at
68 °C.r @E@wmﬂﬁ tl@:freslumn& didsdck pblgmeraix Bialee by petipitaipn 4Bhee kto 50:50

N DR CR I RN i M —

1t1mep’ﬁihyﬁmhiylzménamdﬁaicd/e&tght hedcion Exanpl e 1, except that
an azido chain transfer agent
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(CTA) is used. The azido term nus of the polyner is
then reacted with the al kyne derivative of the
w0 200944482y agent (for exanple, folate) to prodeCEUS189/043853
pol ynmer containing the targeting agent. [00222]
? gagfs:&,of the RAFEP@@FPBSM%Q%%%RLwThe RAFT chai n
[00219 THioted s RNA fV&iﬂQﬂtdﬂlin(hGﬁfnbﬁ[h]dbf sAdifean) }sbulaermmslamuplpx RNIA with a

g et P S SORE R BT 15 AP oP A)  dnsin e

lyophiBzeditb@pamb ipwapamne krea(t&i f@r g hOLE) 311th®| dlsuIlfch r&@iQtihy dgealTHCEP
sodlun1a2|de 8. uiv) are
o e i3 Sges o gh (408 R Anieh e b 2 b wi
the pyﬂayi UGB dé-func@RheAd E)&yfn@IQH‘bfl@ﬁw RifkeF §H PRUKtSink BtaM
thyl ether ( and extracted with a saturated

2
ethyle‘éedl@&b‘ﬁf%" 10%%4@91)&%( Yiews 841). The organic layer is

[00226Y @ R&FeadtRE of BE pAThyONiaNIf i her dtH tHel RN £ iRl cred@€2-pyridinethione,
supernatant is concentrated to obtain the product (5.1

which gan lgag@gc);rogllloégmett[mgﬂz Qgisuwllﬁ ¢haeaclerigggeonjugation efficiency. To further

valida®-dEtOEHRIE ¥t chit gk any &dnhig@t@ﬁz[r@ AMnSH ISDIMAGE 1 4181 ik LRI 18 Birallel,
c acid chloride

a).
aiquof B GEFST S PENITDE S OHY BPiy] TG Ay SHY 8RB0 verity
releasé & tl@eCRNiA (loMRhe POVER I #R3H6ind chvRorBnen? ConjiBARon rehetédns are conducted
is dissolved in nethﬁlene chloride (15 nL) in a

at polygiy/BVA S BRR o6 11 4% WRaPeRRPRSPgtie o PR Bpgements a

343 nih %r@ﬁ‘@fh@?ﬁbtﬁﬁh@k}éal@ B Giseahdbur€ g @l ffbidhdiés.g, 3.3
nmol z _eqU|v)_|stadded sIomAy under.a nltrogeq_ _

pdymbﬁﬁﬂﬂﬁ&&@b@ﬁﬁﬂ@ stirredfor a total of 3 h. The
resultlng solution is concentrated under reduced
1?

[00221 Aoy matignplyprifodfed rdical polymertadprn gl asidgaliype Qligk ghegnistry is used

to pre&%@l&dk@b@lym&r@ﬂ&:@l@a coR)iRhtBE&ItB bidfogical hgands (for example, folate) with
dodecyl sul fanyl t hi ocar bonyl sul f anyl - 2- met hyl pr opi oni

potent@l @E Fl(alV% tangef 1%gr58?§:}17f|10 tggl{eé( ce 1% c%a}ua%gls ﬂ&ﬁ]élp T?CQ@BI %nterest (for
exampdo, @at&yMBlock (Jopelyﬁﬁllélai/e)syhtﬁesﬂz!eﬁ splavedibicnddBbdirh@n@tation chain
chloride (5 niL) in a 50 niL round-bottomfl ask, and

st (RRGBIFGAGHAGSh eGP aHot § LagpP Bt et [0 fyéso cdin transfer agent

(CTASOL4etI TR a@iio teFhigthotiRnBonenct &. tich redelel with ek aaevatwe of the
chloride (5 nil) is added dro W se over 10 mn.
targetigg paept (4 %‘TmHBMle@F) P progugy,t ezp%‘/“i*ﬁrrﬁ‘i")tm?lﬁg H‘EH’E%%“@% égent
[NHZHB&@E@Q%f@@HWHD@&& added dropwi se, and the sol ution
reach roomtenperature while stirring

1.S
[0022314] Pe %AHT Cmtr%f% 15e8{ G4 eoRdss s RpEhiorAdeny uliand: édnethyl
proploﬂfcel&agfaﬁhdo ﬂ)}klfeﬁéir (i 2- TNy s peiphed af By L), and
sat urat ed aqueoqus sodi um bi car bonat e

00224f3iEei %@@I%Pf@yan%ét%vor?é PRy O-A 8> SR &t seIRgey sodium

azide @GH YL 12MGS02 Bledyliv) aSUCLRBISh DMEV(% Jha)ar E[@WCCfoﬂ BWEMhd @action
separated, dried over and filtered.

mixtury 00 B R PTG IR O A O U0 FEbsebatarebith &

satural%@ ac}{lle@lsCNaUD SolRIoA SO mI() L TRSOrGani AKE: i sepadhted@8ricll JveSMIESA, and
[ 00227] Synthe3|s of propargyl folate. [00228]
fﬂtere‘fiérth giPgrIAtgnt(iy cegtragd supiinie profict - LesPedelh DvE (10

[0022375yntRRA of 0:0b&dy kil fadyWadceibbnyl@aB@dbMethylpropionic acid chloride (DMP-

on. 2t gty B heropRet ced UphF o R Te (10 e

2.7 mih§l, BY bquivas difoRBd inGRetiBadnb clﬁl@ﬁde?(@S ML int 05000V oudd-Bhttdneflask, and

the solgtlgglls ﬁclppﬁ’?d;toe F‘Iﬁ@ﬁ?}él‘tgltg 08 Enﬁ}alﬁ géeg |4ellg1ﬁ33€% %é{%f:é %qtulvhlé added
slowlyNindérllitrdgSn addogpied, 4rd Ao Nib®is 2 0@RAdLLE FRAEN @bhilt@n@iflure and stirred
stirred for 24 h. The reaction mxture is poured into
water (100 nmL) and stirred for 30 min to forma
preci pitate. The orange-yellow precipitate is
filtered, washed with
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acetone, and dried under vacuumfor 6 h to yield 1.01

g of product (93%yield). [00229] dick reaction of
wa@z2iodo4t462 m nat ed pol ynmers with propargyl fol ap€r/US2009/043853

[ 00230] The azido-term nated polyner is reacted with

for 2 RS gl et bl SR e BrOB o0 bt

chloridepréMEL (( 0 29% yiarigl pent anmet hyl di et hyl enetri am ne

00224y SP RN ot e Sptagg e bBind i SreTRa e &5 PrfEHon
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adhere overni ght. FAM (5-carboxyfl uoresci ne) |abel ed
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(Anbi on). HelLas (12, 000 ceIFs/cnﬁg were plated in
triplicayg - lmuce% hael been ingbased for24hhougsgrihy EOTH BRAYNE Karplex b ediawas

removéd And (MELBs Aededsted Wi @’B@leic@ Bite @IS Whalhes 'l}r@)é\éﬁmth lysis buffer (100
concentration of 25 nMin thepresence of 1I0% serum

HL/W@*ITh%O e Bt HE P i7 RN iNeCe d radPReEIRF Ot oMl Febvclt biton, 2.5
sftity eﬁﬁ&%%%g o B BRSboL gL gg@%ﬁltu@%mgggﬁgﬁa&na) 81 hour a4

°C. AHerReixing by pip€iiagen uLfob tHeowi lyspteramufilaetiursen PBS and quant1f1ed for

acar RGP 00 Ty PR AP ot D RS RE A€ 1020

min inﬁﬁbﬂﬁdﬁrﬁﬁ@ﬁM&bﬁlﬁdﬁrﬁ asebiebdnodwsviadasibed it AO@und wivh She reference set at

650ncalc_ul_ated according to the follow ng equation: %
Pemai ni ng expression = D fl uore scence GAPDH D fl

Examplle 18sitanaeome GARTEH ﬁiﬁ)n:in anﬂg_e&nbdk’ﬂﬂ:@ﬂ. 68siRN A¢polymer complexes

orescences qu sece e transfection
o025 BERGEFE Rt SORBRRT Rokng st AdsBRt iR caron
activit@ X35yeE'sntoen) wHelnas a1 1yeotcalisgei’) were pRgdeno@ well plsieRNAfter 24 h,

complexes (charge ratios = 4:1) were added to the cells at a final siRNA concentration of 25 nM in the
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was used. [00254] After the initial screen to identify

the carrier that produced the nost robust si RNA-
wore@vasE@s2 GAPDH knockdown, real tinme reverse PCT/US2009/043853

transcription poI ynmerase chain reaction (RT-PCR) was

presrh 0 G cLIBAR BT LA EEHAP B SCL i Rl gl sessed 45

post-tra@lfdcBonvexsn pasitise€ebniwbl, farBBBknotdoain dpAinwas wesoluati@al HiPerFect

e 0 SRS RN Byt
descrif{ddNg stie-ma R cidNasendSaé kin€ca@reycecactndRMAe Wiathod|bhan b infih &l was

usj n een ass Mol ecul ar Pr.obes) based on
coleut Lol S0P PP G RET Pt TOHGT S DUSH]" Feverse:
GappH/ Uﬂgygég;ﬂ_r, I R.QrvhagsA perf.Q ERdradSintg,,, - M rédBaeh&e ;. [Athe Bdnsfection

proce g 8 ARkt PRI & e, SRR gt hn o s

was usseéquence Detection System 7000 usi ng predesi gned

o025\ TE by BRE RF QR AR B SR B It Pregerd W PR E Risay gtated

GAP]EEIET@CI{CB&/&CI%M@I&E: ré2tke I&hnsbﬁ;ﬁtﬁnbo@ﬁﬁ&bédkﬁﬁh rélafctldIO(Rl’ILP(CIf) veaX used to

dlrectlg ﬁ‘% l?terﬁiqgg%( %%1%%!& E)%P%B%% (%u?{l ugcgb%]@n Pﬁ_tg IF‘I‘ Iege% Elé R)I;nolgde above,
cells wetcliabeil PB® Mail®RNA Aﬁﬁ)ﬂs(ﬁlﬂ}d usipih @ink QMdsAgdRERd RNeasy mini

kit. A grrea eénsowc ]élgAg%;ltth Ia?zm %)S \gass é]?ﬁ%st%g{%% gﬁﬁf @BIJ a%evgae ag%n) and

RNA \;i'_zh;rcﬁSIhﬁﬂed ugiClhe R(YSGilgen ana theil SculdBBrobi&e Bastdorttia ik indfycturer's
GAPDH, nornmalized to b-actin and relative to

instrucloBy essi on of untreated HeLas. Exanple 16: Dynam c

[00255] R@Mse&ﬁﬂichﬁﬂidnﬂ@s (PRMSD)ned adigy the Oafnlsaﬁpt(RfT Kxa(Qhidged)e AS15z total

rNA oot R s SR s i g b i St

Detectmh| S}yEIEﬂh 79@(@%9%@1eﬁgﬁeﬁﬁntﬂﬁﬂ dndrprobpadtd (Ashae's ot Bemnamdi Applied
e or 47 nmin size foll ow ng bindi
biosy S FRAP bRl e PPl e PSR R RBArsisted of
10 uLROLY 'I'Bdir{lzﬁﬂ IE%NA;rsQuDHDR BXOS MR 18U INEIGBidleOBroBy, aflyn almopc[bmg Mdrought
scatterin ng a Ml vern Zetasi zer Nano .
up to {%Witq ?%E?asepquem (DERion; Sarlewng ROR paateeiars u“é‘tzed 95°%C

for 90 3 oled BQAST(’sycleE bﬁQS odi thiuzoedind 85 folod 60 Mt Thr&shélﬂ RRAA¢ @ ;) analysis was
buf f er nmers were neasured in phosphate

used t(b%ptéfyé‘dﬁ&é)&i[ |nﬁ'@nal15 to Bzgctnpgg)reléttweio F)ﬁ)@qsmn pigpntreated HelLas.

Exam@@i@ %‘éﬁn@h%ﬂ@ca@&m?f DIS) AedefihiHon %R&QE&@ Vb &%I%hﬁ?(ﬁl@'xmwm
ecific nmer - si Anbion), wth a
complexed by GRNAg(Figipg @e ratio of 4:1, posi t i ve charges on
[00256(] qhyfmswmg %%%(é/@enﬁ)hﬁfa% %apﬁblﬁhgmxo%@?&&y@mﬁk@ B&rticles 45 nm
9v6 conpl exed to si RNA (47 nm)

in Slze(erfhf@ak)@e 915‘37 ghignizs ifoHoWATE beeing e FiBNSY- zes with a near

?hxft%@kéi‘lo‘f b l%ta{é}i% & € wirt:mdsgl dyh
e T oo e A e
light s%ﬁttﬁqllg-(&gﬁ) W alverp |Z§I§s1zer Nap@a$ éyj}@)lh{eg @21531]31‘ wasglissolved in
100% E&ILAOPW 1@%0@?@&'}&9' BerlBRARAS DA &R0 f;ﬁa@ﬁhafmﬂwﬂﬁﬁ TRAREGAQY Qrere

[

binds to s at various char rati os resultln In a

measugeg i ProgPRfctty pred crdivet PEY ot tHp hblr B/ TRpPRA07E]Y0 atoee o9 ]).7

mg/mIPPRYIBOv6SdoRYRx & 0divhg GWRD AP NZ EOMEAYs €A (Ambion), with a theoretical
el ectrophoresis (Figure 16) and denonstrates

t hat
chargecré%(pfélt le pgqltmq&hggq{id)in r@@lyfn@r ﬁ@gag}h%qha@é%m RN A. gRXO729V6 alone
(45 nnBQhy ﬁﬁfdﬁQ%ﬂﬁfé%&l@ sTRAA @7 @fn) frigud ng) Mo@RBFilar particle sizes with a

near uniform distribution, PDI <0.1.
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Exanpl e 18: Conjugation of siRNA with mcelle. [00260]
A. Conjugation of doubl e-stranded si RNA with
wa hioofi4@snt ai ni ng bl ock copol yner. [00261] PCT/US2009/043853
si RNA- pyr| dyI di sul fide was prepared by dissolving
RINA / \ h ¢

ratios. eﬁgm;e lhg)r at e Hepes b| car bonat e W t h the pH in the

T TR X AT T
chargd r@ds Atsulting DMSO{pRA Wlth%(ﬁlbﬂiié{ecﬁroﬂ)hd)tdtlﬁ Iﬂ)obma)nd 25 ul of
0 €ea

SPDP, ck.sol uti s ad f
[0025%%%}\‘/613% Flﬁﬁf& RN ?e .yggrlﬁ’ge LHEF'S %’é@ lﬁ*] Qpdgenprgrates
that con@@td @RINAGEndade tb paEgiher3Qcuit it aglolynROSTRNarghexgataib ef 4:1 and higher.

Examig ) B oA N AR s ot | o The. wod f1ed AN
Xamgi§y ey SRR it cation. The nodified RNA
[00261 Ry Cbiilydatichh Sﬂﬂoﬁhld@t)aﬂdaSSENAI withabliof- &cﬂhmum%ﬁﬂ(bdkmzﬂpolymer.
o T T RN TR R
sodiund plbsphllee 0.0 ®pEf@pIS 7 BNAagayet alyn-antlhsivlffetsdleg Wagatt aapted

. .at a l: Lar ratio wi th pol PRxO729v6.
bicarbpst i B A e PGS STt s (S B TR (B G was

dissolvatl aﬂ.@ecﬁ@en&rﬁﬂiﬂn@_ﬁé thgimPBSDMSI0 (20 ZaM Eisélesotutioh), fr@l@Stul 6ithe SPDP

S, nonit r spect rophot ricall rel ase of
sock 37 B S SR sy Gy B sor S EOf trzsyed nd

reactedBfor QQEHSUQB{hinQﬂrOan t&hﬁb@itﬁre Qldngﬁd&dtldﬂ\dﬁnw(ﬁqﬂu@ﬁg yveerdight) did not

adversﬁyr?gf"\‘é\ﬁ% b“g‘g‘)e‘%k&\ ‘%y‘g W‘é?%yﬁ‘l frdaﬂ]”i?g‘%’? g iﬁé@“ reaction

by- proﬂﬁcepw (ﬁdysul§®ﬂ gel tihedipi)esiag oo miodtuhept@b;ﬂme @xan£l, 10 mM

oot AR PRt B R R Sy Pl 6 Cump e i polmer

PRXO’}QD% bgiking e et e at the gehd)en lpfbsﬁﬂﬂ'pﬂ Mrﬂpm PBS, pH 7.2.

Extent Q% Feélﬁtg)éllvzaf Znog%?rgﬁa\ga Et?o%héﬁ%egttg%;a lp/ (!))P] eﬁaﬁé gf&yﬂ 1916 5 thlone and by gel
electrdphérpay. at ur e appr oxi mat el y 2Q0C bel ow the Tm of t he

[0026%2!&%@3@@@'@%&%@'&%&3 B 1@‘5[3 o (?qr g (hi%%/rr hng OF he second

strand( Fi gure 17 and Fi gure 18). [00264] Knock down (KD)

00268 lrindRt s3I R <oy HacinrRG LB 1 & ek of e

above ex{piphSSaromy with £4ingdsthadidsinidio ﬂl(lScEdeﬂE‘ﬂ'lA Ak bhe coupling of the RNA

poric LR Bt BT PSR Bl RO CPHBTORY Wy e s ghed B e

reactichminifurel andabd @iontr@k heutlowdin genehldbi DB a A bmperature approximately
s at fold over final transfection

OOCbé’g) Eh{r?lé) h8 TRRNM owed t o conpl ex for 30 ninutes
Examplefl 04 En@idb¥h 6divitg ofeR1EA cahit Gleictmalets il culiGfci®lami@darBcells.

. cqpta % FBS. Final si RNA concentrations were
<F'g““832|aﬁ%f'§al%a¢9loo 50, 25, and 12.5 nM Pol yner was

[00264 Baledck- (E]I\xtnf'(KD) adtivéty &f siRNA/ @ilynder PRROEO gecdngll dxeSwasaissagigd in
ner Congent rati ons o

96- Weh&rf?ﬁt ]{)dm A R W e AT RO a\ft(%h‘% l?ogéﬂﬂ%{fe”i“ﬁle‘ﬁ |Wd[ﬁest
PRXOWQD%)E&RNAtcympIEﬂd‘s ebiguhgreant SAPOH (aFdegny SRNA A neghie control siRNA

.C exes e pre ar ed .at concentra
ambi e B Fo B0 SRR B s Rl QR F it R eRalg over finat
transfdotibrodotlcedir @tionaad elewer &t ¢oniplexfavtd minugy pds additgin tEHEIL cells in

100 uIt( f\_t?r%%l? ! tdlion Pner%:l Ogs %iol%ﬂaé %g%%gf%ggtlong \%Qr%ee%lﬂaétltcf a? I?OO 50,

25, and 12.5 nM. Polymer was added either at 4:1, 2:1 or 1:1 charge ratios, or at fixed polymer

concentrations of 18, 9, 4.5, and 2.2 pg/ml. to determine what conditions result in highest KD
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were conpl exed at 5-fold over concentrati ons shown on
graph, incubated for 30 mnutes then added to cells
wo 2009f140332 concentrati ons shown. Figure 17C i sSP€T18S2009/043853
negative control. Total RNA was isolated 24 hours post
. treatment and GAP Xpressi on was mneas d. rel atlve
activit o5 PP PP A 2 Bf CGHES:  RPTERCDH P YR v gptions.
incubatpdaodt 30t raibhi ¢ aiRCGRen LRasiilhisd hts- ﬁlmﬁ@ndeﬁﬂatlobzaowﬂa@rqnﬁ just

MM LR TR e

were cbinglaeerd o€ 911618 DYdr @bicomatiads sBbwn & FAh, MG 6EI0 BiRGes then added
Thi s .concentratio S, coi nci dent t tabl e

o ol R ST o T RO T o Bar 1o Bris e sy dotl kR Refoed

24 ho@&lbdst/ﬂrdattneﬂa&dah@lﬂ])l\? exbrvsibh wés ﬁeam/eﬂteldﬁw Or2igéfnal do2mblizer genes,

e G B it S B SRRl ERETAE sl fiye 1 ana

Figur€ 8Eiadiesle H60% BMPdcaxtyf (CHatik) Waiddd wiGWRXOTIRE @Y gkl Ofhd higher
/mL fixed pol ymer concentration). Additionally,

(4.5

Conceféﬁtlwsrrggdl HRIN S CP&\%&“Wt‘PPF gstegl. r?ﬁ*}SrPemf@F&@PQ P CAPRIREV IR Hpble

meeugfarﬁgttdn\ﬂowpams@@smt T Hish RN GORE R dbad QRS thd. Spg/mi
In sumary 29v6 mcelles were stable to

PRXo@PYéu‘tl? G| ﬁNH%WAtoély- AYNMExeanarerppais pitiighcopeeniryyign and serial
d11utecp(@fl loé{){argé ra'trlg! em'eombfﬂgd I%QBIIHBIQX fd?ﬁgtlo%tagi%k)v@r BuC&lh& (@5 ?Lg/mL fixed

required for good KD activity. anpl e 20: Knock-d
polymamonmntrgﬂoo)‘ @Idd@temalsu by d e nM@@Dngh RMglnﬂpBRmTéiM showed high

u i .
KD ac&\g ?3\&/1? a§l k%#i\lgc tolg(i/elnlir.%ﬂ%’? &%%DH? 3 FIJﬁZIl&E}I‘% %gl ng? micelles were
stable mxh]stmradcevrﬁb RN golyane KD(mnmtyex st HeBwasiayiel, indicaing that stable
. 1196- wel |, E&r matd @5 nmeasuri ng GAPDH gene expressi on
micCleF P eI IYE NI FH L 6P ¥ P85t ment with pol ymer : GAPDH di cer
Example ROAK eekjabex esivity hiedieARDBstraé GAPDSI sBN s ealyeRc&®niptexes in
urSEnse tr g&ﬂr
culturglp: Cr O ArUr G Ar Or Ar Ar O Ur Ur Ur G Gr Ur ADTC,
[0026 R Kinbkedisd@ (KD adidity of GAPDH specific dicer substrate s1RNA/polymer complexes is

assayeg 1@5 Wéi %C%}%ré%rﬁ%%lg ?Z{Eﬁﬂt%% FA)%%&S%I} fﬁeréggﬁ L\/s on\r treatment with

polymeQt ARIDH gicBNARNA Eiipledee TheX@APIDI di2Br SRNA Geq@bicaiisn sense strand:

R R e e e g T T T

rGrArUﬁWk@ArAﬂfrGﬂmmGﬂhCﬁ&lb@f(ﬁMJﬂlﬂdi‘(trCﬂﬂru @ohjaleparcigh ARDH

recip QR BT En A Bt 7 T5 el oy S i

and conddntrit@riny aes-fol dsovadtiadir éisfebidin cahcedtrdiion 2ndlalved tolcod bk G&

s0 mifg ey iy 5 “uBond T O et e o 3y

concerht'aghe&te dbmaed atvii0Dys0, Totad 128NMi Eolyﬁléﬂ ifhdidd 2ithehaur1s 2:1 or 1:1

and GAPDH ex [
chara G e Rt POt G s Aot 20 gt S TR kg wha
conditidRREultdiy hguasn Kint a@ﬁ‘bM}GT&Q@NR@SwHt&i Mﬂts@@ﬁ%elﬁaent and GAPDH
activity optained with yner at m%/m_ and hig
CXPresgish Eé?ﬁa%‘/“é?q Igluvedp 2é‘i‘tf’m%1|nﬁf{mhé%§r$8‘é‘ﬁt$lgt orfgd HIER{ e‘H/ q“an“tat“’e

PCR. RRiuks RS0 KOREBMY LBihineNwits p& PndtGk U@ AL/mMahd hi @Qb&entrauons
mcelle formation from parti cFe si ze analc}/ses
(&)

at all sSRNA gepsepcagiontricstiet s 1P91Y6*Fr WHEBIEONS RS ntﬁﬂtfwﬁaévte micel
formaMRIneFLEc1¢ fzCiphibysed mammalian cel I's. [00266]
Knock-down (KD) activity of ApoBl OO specific si RNA or
di cer substrate si RNA conpl exed to polyner is assayed
in a 96-well|l format by eval uati ng ApoBl OO gene
expression after 24 hours of

61-



treatment with polynmer : ApoB si RNA conpl exes. The
ApoBl QO si RNA sequence is: sense strand:

WG20081482 Ur G Ur G G G Ur G G Cr Ar Ar Cr Ur Ur Ur Ar G- CT/US2009/043853
anti sense strand: 5'-

r . he .
Exam &é‘l Kaopck-down activitv.of Apa S _ plexgsdn gy turedmammahan

cells. strand: 5'-

[0026%&06{3{3{?&% %}gtggy I&poB%&pAe&%E sc'i{ A or 1cer strate S%A complexed
to polﬁlhdﬁr sr a@faWdih la’l‘)Afw%[l%ﬁaUﬁMv@h@h@ Mo 6 £anAeXprAkibl Mt Ahdars of

e AP E R DT S AP o AR APV R sense sirand:

5 rGrMU@ﬂJrGF@(E&GrGtCMAI&]ﬂUrIﬁUM@ZG I dtiscdssSstahd: 5- foI d

e R USRS ke B BT St RO D Ryl om

sequeﬂcl is16Mdscktramd ISnEd}rMBﬂﬂr&rlClﬂ)}iGﬁ(ﬂﬂ[ﬂk@@r@ﬂ%@ﬂrUﬁﬂr%MGm,

s SEREER AL RS AL ER AT B iRy B R

Polymehaitl g oB @drpddisg siRIN Aodr nfegmedccpﬁbymmA (4 ()7 (0] eﬂatﬂha&ddlﬁ 1S ubDfio obtain
.40, 20,.1 ne_what condition
varion Qg A B RO Yy T BRI R L dgloved o

compl@dfoh 8lighuRe Béfortera@dtioed tHepa e cAR aBl (0QI expihé sisiddrontsining 10%

s BB LS b R LS OB s e

at 4:1 aﬁlwﬁ)lﬁtzha;cgta kadio, Yor @txad pkﬂyinéidlcbﬁbeﬁ)tﬁdtwiﬁff 4812010, A8d $hg/ando
her concentrations at all si RNA concentrations

detemt“éf‘s‘t’l??a congifhiog regelisyppighesbRPeriiiyt i 8ﬁ1 RYA doPolPd&hRous ot
treatm@rtt aﬁh BpdB 1068 kxReskioh BBhdaaRed feRMV3 tht@ﬂna n‘éfrﬂ&z&l’g@héésle&BA and

npl e 22: Knock-down activity o AgoBIOO si RNA
HPRTpl@[ Mrtatgz@,]?ﬁlRe)&ggﬂtls ghoyv W%EDWB%I‘@‘IY OP 6 yf}th Pplgmer at 10 pg/ml. and

hlgherlse&%}&%\eﬂs AGH LNy cRfenfRRRL Re8 PAG Iﬁdlyqné Icaweﬁtpa%y [®Rbincident
| exes is determined in a nouse nodel by neasuring
with StAbléBP@tbe @Ewt&lémhpﬁrwlq jitranalyicssue and serum

Examﬁia obeptRkAbwh ML ty of ﬁ%ﬂib@slme— @Jl\%néii Q@Iﬁﬁexes in a mouse model
Intravenously via the tail vein wth 1, 2 or 5

[0026AF Bkropkdommiagtivdly RRAPRIBIISRSeHls Sﬂﬁ“ﬁé@?ﬁ*ﬁrCoﬁlpleieslgg%erltﬂned ina

mouse%od%} EB/ Iﬁa@lﬁgl% Ap@Bﬂ@O &BQLSY&EB 1iSdr ANAL afM seiih G @RN QL. - Balb/C
48 hours post final dose mce are sacrificed and bl ood

mice agdpstd ipieveaay|vishatal vrig stithtledior Thelke dpel snocilie vEING gagplexed

to polﬁﬁ‘e@%ﬂ"f ?@ i& 4SEIHHIBE reIi@t(ﬁcllyIB!}*l%&Hl@A)' op Q1AL 8shubol. OB Holi¥ $bst final dose
and 0Bl QO expression is measured relative to 2

mice apiapiced ad Hjenead liprampleiqr GAPHRL byhadrssrl {qvels prgancpgoped in
serum. R@&Hi RISA %h%tecﬁ@o{?l w&l Wed ABJB 10D eARQBIoh RN &YV@la8vd @

liver at dose. This reduction is dose

2 norngbifsE @ﬁl@ﬁtﬂ%ﬁ@@%&@% byrgyarGadyeriQR - dteseissheng 608 ogliqkon of ApoB
mRN@R]:Qel@ H8ivdr M/nhg%g%hﬁMdgs@S &hi3 If‘&l‘ﬁ@tlon P4 @end%ntr Sy %'5‘3&/1{;;

in serum chol esterol levels is observed, also in a

siRNAdseshawp ahefeiD rdibrel me/kgRBods &gt i A% drisdction in serum
choles&ad1 1dVE1s GAIBLA-RLd) alsdEY @@Je%eg&deﬂﬁﬁﬁﬁll&r @%O%teﬁdéh&y cdMpared to
ApoBl QO anti sense DNA ol i gonucl eoti de - pol yner
saline ggyfiglexes in cul tured manmmalian cells . [00268]
Exam[#e Q3 kKIQ)QMO\(ZIKQ)UVE@&Q‘deIBII b adti¥erAPORBN IR SRR b deC polymer complexes
antlsense DNA ol i gonucl eotide conplexed to polyner is
in cult lloe-wel | format by measuring ApoBl OO gene
[oozﬁsamta&s(ﬁaww@ﬁ t:a%;a&ﬂtyfbwp%g@éo dptE&ad AR MDA PRbMRARb i de
B anti sense DNA ol'i gonucl eoti de conpl exes. Two
Compl%‘é B oty B S s aking S0 g eImEb by persurdisenabil @0 gehe miigsion after
ApoB are: 5'-GICCCTGAAGATGICAATGC-S', position 541 of
the coding regi on and
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5' - ATGTCAATGCCACATGTICCA-S', position 531 of the coding
regi on [00269] Pol yner and an ApoB targeting antisense
wobdRnki4gnnucl eoti de or negative control DNA PCT/US2009/043853

ol i gonucl eoti de (scranbl ed sequence) are mxed in 25

uL to obtain variou ar ge and centrati
24 nodiyottge G kR Rarel Ak BN el ek oo
ApoB B0l agtie ek etoligaanpbieis §ecifidd mownenesB hef ore addition to

S or mal. cont.ai ni.ng 10% FBS.
RS ARASRIER MbCoD raion S e ah e Safend
i@ﬁGﬁD\AﬂECC/&DﬂTﬁ?CSAFBMpoE@d)m& fof {he c?;d@gedglen t her at
1 or 1:1 charge ratiqs, or at fixe ner

o026y e s areene Sns B o S prgidh e pB T S
oligonwhattide Gadinbicd Bequegy) dr& mixed il i @lbGin e @hdryd tayios and

Tot.al R IS isolate hours post .treatnent an .
concey QiR Pt DR Rt SR el R ST medor ag minutes
beforenaditied lo2BHGYeEIBSn l(RRiLer)ﬁnﬂﬁﬁbddeRﬂ_tambﬂg 1quams. thadal M&onucleotide

PCR. Exanpl e 24: trati of. nmenhrane. .
concergEp FOTIT AL o G i SO BLVB R Ft fl- 241 or 11
chargeqaﬁml &XefxddpoticecchBdntralide 374, 2pHOr £EBREHY & d¥RAhiha REat

destabilizing activity was assayed by titratin
conditionresHiky in éh%’h%e% KIpglirins o\l REVARRISOREHEH dws Posh &%?‘tmem and

ApoB RRAEAIINNSeRired RN 0e0inRtADEb: &8l ASen&BBRPL B3Xand HPRT, by
determ ni ng nenbrane-lytic activity by henogl obin

quantiayeifse (absorbance reading at 540 nm). Three

Examflle 2f1€h@Rdnspdo @ﬂﬂbﬁlﬂ)@ﬁlﬁde‘éﬁﬁlﬁmﬂéﬁﬁvﬁ@oﬂﬂnﬁél]@s SIARSOFRNA
pH enV|ronnents (extracellular pH = 7.4, early

Jﬂmﬂ@ﬁﬁggﬁﬁﬁ 12.6 6, late endosome = 5.8). Human red bl ood

[00276) PhlrgspélBB@)memme dssalbalfd aBki§ At hishyedBY Lidftink rp@lmn\amm or
ood_coll ected in vaccutainers containing EDTA. RBC

PRXORBY% SIRAYHEPEEXES IHOPTGPATAHS (b puraay TF%@OO%??HS iﬁ%g’*ﬁi‘ d¢lgmining
membfalnaglm a@tM§ By héthdoibiDklcado RBEbhMte RBSnaht SP@GI) f Tieddifferent pH

or 7.4). PRxOr29v6 al one or PRxOr729v6 /sji RNA
Cond“l?a?w’d?ré %S%é% mf‘é@t"%‘lPs‘HPalé’B‘rF&élﬁ%m&P‘is Srgrageljalar pihgy e ey endosome
= 6.6, ta&J &Mbsbﬁle =G d)! Hamhn &l BROH LdlY (RBOLO&E s3laic@By &R gASn from

gure 19). For pol yner/si RNA conpl ex, 25 nM
wholeg g}dv&%qﬂltafrgrsp@t@p%\y}%)% Fqu_ weréz VYElshe&l 3]F1ngis| & lg]rlj_lal saline,

and brﬁltgﬂif @8 frnat doB&en(r SRINR( p%lmrn FOONE q;a:tnhabﬂqm 4.06r POl PRRI729v6
oneg%ggolutlons of ner al one or ymer - si RNA

alone (&r&ﬁi&p s\ll%}hfé CPTRR %Yjaséi:s ezl@kcqnpﬁlétlatl(gg éﬁ&@&ve and below the critical
stabili§/QBARAkdtidh (QST)fa9Eho3@ (Righktd BS. Bédthohlet/liRB Al Binglc€ABMMRBRNA
reparation., Two different Ereparatlons of PRxO729v6
was afg‘sql {émoy%é RUERe! 3 pdhid gharesr radgsApanteinolymst copegntgiieny for
polymé'ﬂ aléheR rﬂj)hitén@(ﬁ){)%lyﬁﬁlsilmﬂ:r depal ﬁﬁtaﬂ ﬁﬂNAS:bﬁi ks a&terc‘]ﬁﬂﬁld‘drao DOX final
of preparation. RBC wit mer al one

assayefggecal?traﬁ@p { pgr}u%n%@}ﬂ;ﬁdé&to Gﬁh pri@agatlowe?go dlfferent
preparhiith BERIRG72dv6 PR el DbckGRrrddoniphRE f@RALEGSNIf hidwigadh irﬂ 15 days
renove |ntact , RBC. Supernatants were transferred t

post PepRfafPexorshy “elb Somesan Qfé’rﬁ’éfaé‘P‘?n RQ waip PBW@‘ﬁ‘iﬁloqﬁéF‘&érﬁtwA)or

polymBr@N X SbiSiple:s (et BB 8@rascubddaiatplo 6w ed hindlétrifu ged to
Triton X 100 treated RBC (contr ol for 10096Ly5|s)
removp Jiqef RECs REREafrats WW?‘C@V@ GICBYFECId BRI DSt e}’n%lfﬂ?‘é}\%540nm

Percerfe QERMIRXs ik éxpﬂ&ﬁbdh@ m;JO yatrﬂqﬂe/ALo FH% TR R (D @CABERBC (control for

I ngreasin nor e no| ¢c at the H va
100% LB SR i BETR it oa RE gy MESRERPIR S ons
non- h@lﬁolﬁmlayﬁle 7. 4E%@ pRbfeBeredsingBr 1866 BAKA YD £ IHRISAR YHOAIuGEskociated
e and |ntracellular F tribution of polyner-si RNA
with el&%ﬁ‘ﬁ?%f@% ath 1 Cg)ﬂi;eéltr?t&ns of polymer.
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[00271] This exanpl e denonstrates that polymer
PRxO729v6 can nediate a nore efficient cellular uptake
wo@Roobhugsescent - | abel ed si RNA and endosonal r ePEEES2009/043853
than a |ipid-based transfection reagent. [00272] HelLa
stvereIPIated on .

Bramif g gt hscee i

compltdcanBigasd 20 Wi th eit her 100 nM FAM si RNA/I | pof ect ani ne

0027 88 sl o ke yw?ﬁ?@x@aﬁ% s %ﬁ%w%freﬂular

uptake3d ﬂﬁblﬁitbﬁSak&Iedalm sen@erbmalttiome tad d(ﬂ@dttﬁsdd&]}ahﬁecfueﬁ reagent.

con entrat i ncupat e r Cells
100273 e FROTR B et AR PGB S o Folp A it
incubaliug; lcellsSyerd @;[nsﬂ:&edﬂwnhj tig®r a00chM RaN-§fiRXadipofec3mirf4o2000 or with 100

M F‘%@%{%&S}yﬁ% Yf{ﬁlé %(Ié{ﬁ)ﬁ’}srég g@ar% rrénﬂon u&%l%g )X\ér\% Ql}gjﬁl 1n. ﬁ& pH 7.4 for

30 midukdd @r £5X edticeriiadsm) Sddep e cels Gl figal 2B odedMEiIohHRd incubated overnight.

fluores C r osc el | ke and .
cetls o g Vi GPP L Py B o OF heFPhEr 0Py sy By 277
formalﬁéhyldé pRF&st fan malu(eEmgmzehéznA)h PHRArdahplek ke imhgeid rwumg Zafss

of ect am.ne-si R est an _endoso
vioni B GHT. MR8 ai LU SaTBy PO LB ST aT RICRGOBY o cll iptake and
intracgdlolay ﬂfahbﬁioﬁNﬂp(ﬂmLsﬁiQ@A cd)rﬁlﬁhréiﬁb tipdtb@yminad@gre @MA). Particulate

rel ed fro S intg the cyt Iasm
saininy B et SR SR Py B 50 G B M BV sgpplasnic
stainini2 3K £ 20465 RN & @bihisxes ifd@i? Tidly hdVd tecexaafeld Eroteimons inkain@She
t hat small hydrophobi c nol ecul es are taken up by the
p¥'edoni nant 1y hydrophobic micelle core of polyner
Examﬁlmmmﬁ of b10QPRAoplidtec folkedmdsiiat paly mpOPRAIEPOVIIng&IlIbe S

002735 s Smaf i T BB b 2 Fpesti3h 5 65

predoninaely hyleplpdict hit¢l@rRbiRR s pcﬁlymwm?rxen%m the mcell ar
e determ ned. usi ng

0027 3 b0 H GHE B it PRI T Rl Pl of T K Ree

probe e0hBqic@Ring pﬁeﬁer (@[EHQ)f W &QDE) infwHidheh@eirjtoatng rt pﬁ'bﬂeﬁnto the

. | ut d 360
et Feicafl Bk SR AGOR B 55 T AR R SRLE ey gt T
fluoreszove emiskiah spmnﬁﬁ offpyxent Gh tYlM)olSﬁln& piod 1 Blnt MBIE rressufeﬂ(msm 300 to

0.001% i th i thout 100 nM s

so0 iy Qe ks PPt WP R o el o 10

M. TE@prﬂj/Iﬁ@ p'h@ftsdﬂiai (EG)OIO/AIODO% (wm)asldecnwﬁthempeo hNBIRISA afte spectral
dat out 0C. The crhtlcg g‘n lfg )

ata argérlﬁ(&lgﬁ PSélf% ao art re?cgncaé?eé: Oe ei‘/ A% liq.r?SﬁeélC? fﬁ(é)erlmen S are
carried dult &tﬁEIO(E Yrheatitical a3k dodddtrasondCMIN ¢4 deanmivbd POpLytaRgE the intensity

. . C fation Smlarl a nodel snall

raiio IEIREETH BB o irseien” ’
[00275{]8rnﬁ1[a9:y(ahh&:(e?sﬂilﬂldﬁ(ﬂmeztdﬁl}g ﬁfpmldhﬁ)ole (2-{[9-(bis(2-hydroxyethyl)amino)-

2,7-bigf1- glpﬁrl >93$ Qggeﬁtggagﬁyib@ﬁ% Lh 8 PRARLGYEh Ol 4 O dec
hydrotyybs0ssies }hsﬂahammmtdzam mﬂmew@ated M ehe 5@@)& b@e of

e AE ool iy T M T oo o Phieone o oy g e

(0.5 my )Dedmered ivaeo(10 @d.) ismddddrdréivie and ke.soldeoroin bized anai €rfor 6 h to

: 10 ni j d d. t t T,

ooy P BORRARLE ATEBE PR b8 an

the abdvytehhaqdt (albjyﬁdzmﬁ):ﬂﬁs @feadubsd amit tSadoh By UVhes spebtt:ttsmm a( 25 émd 37 °C.
bsorb nce

Conriyiietyt-Slarr TS ey Do e e BEt o sy LS E0R el

absorb@fice ifCodbH AW “rmaaﬁuhce;rmmcs ofdopolamsio Thoatdarbired athypth 25 and 37 °C s
measuf ISR End M AR GRS AR G ST hQ bl e Jh Pl LRS! @

cytopl
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absorbance in deionized water in the absence of
copol ynmer. The absorbance at both 25 and 37 0C is
wore@sns@s2 f or each tine point, and the val ue iBCT/US2009/043853
subtracted fromthat observed in the solution. Exanple
et osf for ant

Examﬁlgl:29' , ecting foands gndpolyRyclepp 1 CONOlyy
[0027@Xﬁﬂﬁ)|116®1ng efﬁiﬂiiﬁdls [dainénsiredk thﬁd§ for C(ﬁlﬁlfghlh@’dhl thlfggu@ ligand (for example,

sabcsg] FrneP B0 Prarde TETETros F&Z@ﬁ%f‘ él%hwlym%f- 1 The

polyméH 1bb1@pakemmg|rmible 4dijtion agpediativr E:hduStrzm'sBpa{‘AﬂTT ) USHiergri et al.

Macro %ﬁ-ljsfsl ?%% 332]% %gé 55%?) tg%nt %?@gﬁﬁ%@é&m&é@@ ed, 51block copolymer,

using :gdlfa&ﬁ)anﬁ'&&%elﬁ S6iR)gakaofek heR- gﬁhp&iﬁﬂaﬁlﬁ&nt (2) The first block of a diblock

functi,onal i zed, diblock ¢ a chain
copo gt R Gantora o SRRt eg P e ik e
(MAASNRSY) iwthtie Iﬁtgalaétas)e PHtRarhine S;tcoh]h@ﬂekl totheaNHN @b@s kor where an amino-

aisultg KT o B PR SEs T B SR TR S BN ARy the it

groupshb @drén Bpygiadylakisu e ﬂBE@sﬂﬁquentlySrez&&ﬂj vagahiekteti RN i polymer-
RNA(?)r ou&s or where an am nodi sul fide si RNA is conjugated

UBHE NHS, or where pyridyl disulfide anine is
Example 2611 ePrepdritionoh gala[‘ddee BEGuamnet #d fogindiosa-(y | dy

[0027%&(% ul f Ilg s}.};‘ra]tgg tBSF FIS s %%\Q It:oa ﬁftlévg(gsgé? %B{%l‘ﬁ% ctgrrl]l!g_élln ) and the
galactd3e €Y @hdiomadfer ggthacdonpeudEG- am ne and gal act ose- CTA

0027800y 2B Ryt B binet S U FB Gl act ose- CTA

Chlorc(e(lrbﬁy") Bthbxyguiisdnelr (5 aglicm 33.4(maasrpeea disd)ved i@ ?Bﬁcgmmﬁ]umihd the
P 1 o)

ok RIS S Eh SHEH 5 PR Ry

previol@mlxjursdiopwidé &1l Mexdar 1Be lﬁhﬂy TEEHRGE DN (nBAuirElwas aﬂildedtahﬁ)om

empe < o) r (8 P MFRegOhby it Fpordte Pl G vstan e

organitrlaytruvas ndl‘tﬂtﬁWdSﬁtkﬂVﬁfatéH NuH(0,@) wasted babfine ahti éheh @aiad byowigSO..

i xture was ,Sstirr room t enper at ur e for 48 h.
the P pAREORa T b SRt G B St Sadiahe (Blogttpfioves
purificde flagaotuntthrohfaegeiphat et fimy prodwas andightyallow ed Yieldhs55 % TLC

e

[002791Cempolnd 2t Cog@iund hel.4f g1de pinholgluwad dissblved ar dddeMﬂ‘(Oﬂ uih and the

. 5 U 0, DL D SRLTY R PRS00 0SBl oo

overnight2A fi dhdrefios AAAN Y de) waEAIdER® the sbiuliof Rid wzber:GS(DmBBwasaFSed to

wash B S 30T 78 ot AL RSB YR e eyl
chrom§t3grapiy)to @ardotnp@nblaisa ¢dorbesgoil. 33el@: $M1| YL.OVES ardiddisdldhyde):

th t at RT. The reaction m xture was heated to
ENH%S%Q]&IREOU{;’Srm ght. After the reaction, EA (15 nL) was

[00286]dd@doiind 3t Hems@hd D i (003apd.0satesl) (a0dishlvead e R4tnl) and

o QSRS HEE bl O P RGO fer o TR

previoGdWotuniah.Olghe apbyont ix @et wobapldeddaid vésh & ferad0aninass them ihe reactlon

sl o TS0 2o s e s A1

evapoidte@$o gﬁﬁﬂie):oMﬁtﬁmd Basobtivkd gélNCdvigobhd Qéanlﬁe),lseﬂln)dthbutkfbﬂtl&:d

puriict” Y15 B v R QP st Ll S e o B T

[0028 | €atbiumd 4MERT (J. &g Wesmbish el (atpad, 0. smmtrﬂmlmdmc @05 119

mmol)a\{l]e(%Ie Ehssopvea Cl&&a?l 5I n?ﬂ} at 0 C. The reaction mixture was continuously stirred at RT
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was stirred at RT under H2 for another 3 h. The Pd/C
was renoved by celite and MeOH was evaporated to get

wo b@ogepound 3 as a sticky gel. Conmpound 3 caPChES208%0H3853
wi thout further purification. Yield: 95 % TLC

e G BARHENEE) SRR b T8 e B v

added BIBWLy) to &RGrdHUs (eﬁctfbﬁ agC) C2THGeduroh ixeee @aﬁdoﬁﬁﬂio\lﬂﬂ stirfed at RT
at action xt ur
overn gl GUAANG® SR RABT BPAIGEY SO TRRS Epupged b
flash c@lumh.cBrofaigyapiy@ glifthe {npdBndy ks, a Y1100 gembic)d (BH 7GEHTCS: McOH/
CHC(1@9?I%}H-) re added slowy to the previous reaction at
Lly “reaction m xture was continuously stirred at
RT overnight. The CH3O was renoved under reduced

ope@¥ssure and the crude prqﬂijggc was purified by flash
M‘chranﬁk@gf‘aw' to ge tr@ conmpound 4 as _aN,
W MeOH CH2( 2 o (R
. AQR 75) OSChBéE?re 1. 3yht hesi s Qf ga ac’\o/é/%EGcam ne

(cpd 3) and gal act ose-CTA (cpd 4) Exanple 26.2:
Synt hesi s of [ DMAEMA] - [ BVMA- PAA- DVAEMA] A. Synt hesi s of
DMAEMA macr oCTA. [00282] Pol ynerization: In a 20 nL
RfcR8S vial (with a septa cap) was addegh33. 5 mg ECT

O CTA), 2.1 ng Al BNPUrderystallilz&d tjM ce frgm

¢ /&/@\,BIW\EI\/N[@;EQ ch, asse
t HGugh ?a\/s\ﬁ)al | “al urfi na col’um |j uAs(,:t8 RLOT € 53@@’0\/0\/\NH2
renmove the inhibitor) and 3.0 g DVF (high puriffy
wi t hou inhibitor). The glass vial was closé@d with the
Septa Cap and purged with dry nitrogen (carried out in

an ic Nb\jﬂ under1 ffﬁé BE&%%) for 30 agbnoacThe reaction
i 0

vial eact |l ock ay 700G §
ﬁ/e\t%r?’em&a@{s@t irred f”t&P%&aW MJ\S/\

HOOCThe™T ea®
septa cap was opened and the m xture was stirreddn
the vial in an ice bath for 2-3 minutes to stop the
pol ymeri zation reaction. [00283] Purification: 3 nL of

peatcnt, LSBT shB bt CRRh. QR L Rpie: P 8870

(W/)) and under stirring the reaction m xture was
Exampldd64d: diyndpssibyl [dMGAEMS [ AR aAEMAEMIM i al |y this
A. SyiEQIUEBRH MR Ilacipir@h i1s col l ected by spinning down

the cloudy sofution, yield = 1.35 g (45% . Several
[0028Y Pelyinpiization: ding 2Q\@L@lqaewﬁldwﬁbé s¢pa @p) W addagegld)S mpECT (RAFT
CTA),@??I‘E? Nk el &eﬁﬁéeﬁ‘?w(:é/\ﬁ))ﬁq PGS, 89 g’ﬁﬂht ZEMA g&ﬁhﬁ&eb% Qyas

sol uti on. Fiha Y, the pol yner was drie er vacuum
passedfthyjou @ hsngal] afMina¢oiingh just fpe@resl;m‘plylove(thgthlh@@ ynd3.0 ¢ DMF (high

| 0,
purity :chgnﬁ ?nh%\{cl:t{a}é V§E£§ Vlﬁ’ \%ﬁf'\gﬂ%}é)s'\/%&l Vuﬁlls;fﬁzgé%a(s Aﬂ%h%g%g&wv\fh dr?% trogen
(carried Ogtlln gn E@:’ME 68den St!rrlllg) IBPohi@ The 3@ cipmiyal 33s Blagag imp Bﬁﬂeated
reactlol'ﬁ)f’ocg :Lt ’R)% ﬂw?%&?&h' élreZW;ils 1?’2 Y0 DMF T‘he% (% &l{p V&Mgopened
Pur gi ng duct po ymsrl zation at 70G0C

and thiy migguraivas sthed 39 ﬁtem.ﬂé ingangde bREBNA: PAMITIMAEMAPD the QWDM&ENMI
reactidpBCr oCTA [ 00284] All chem cal s and reagents were

fur chased from Si gma- Al dri ch Conpany unl ess speci fi ed.
[00283] Purification: 3 mL of acetone was added to the reaction mixture. In a 300 mL beaker was

added 240 ml. hexane and 60 mL ether (80/20 (v/v)) and under stirring the reaction mixture was
added drop by drop to the beaker. Initially this produces an oil which is collected by spinning down
the cloudy solution; yield = 1.35 g (45%). Several precipitations were performed (e.g., 6 times) in
hexane/ether (80/20 (v/v)) mixed solvents from acetone solution. Finally, the polymer was dried under

vacuum for 8§ hat RT; yield= 1 g.
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Butyl nethacrylate (BMA) (99%, 2-(D nethyl am no)

et hyl nethacryl ate (DMAEMA) (98% were passed through
w@2@ohums2 of basic alum na (150 nesh) to renovECT/I82009/043853

pol ymeri zation inhibitor. 2-propyl acrylic acid (PAA)

was C t hout inhibitor and used as

mmg’réfcszﬁv@ﬁy h’g@(@ngf‘ &bﬁ%%‘f}me (AIBN) (99% was

recrystallized from net hanol and dried under vacuum

TNﬁneDl\/AEWWﬁlOmA \NE@ul&z‘synt heSI @meld and Wélgfﬂtl edAagal weight

ENMDIr was reageat grade 1and usadz7a18x10éce| ved mgHGX&nBSmg

ne and er were _purchase m ENMD nd they
V\g&i\?used aé&'@cel ved Por pol ylrﬁ?;’}iﬁrl fi c?a 2.3 mg

[ 00285] Polynerization: BMVA (2.1 g, 14.7 mmol es), PAA
( ©MI389.0@; N7 PdrgiiprA0asih;, CINEMAy fndrizhfién 8,70°C Bb2 AEPheS) ,
Macr oCTA (0.8 g, 0. 0816 mml es), AIBN (1.34 ny,

) (5.34 M) were

[OOZSW CMSIﬂlOﬂEﬁIBi rlf:@tﬂ:ntﬁ) wblﬁb@drchﬂsd ﬂoﬁ@ﬁkn{a&& tieh Ognie@Yamaitss specified.

I A

passed th@ugh Xdolinen $fiksi3Bluiiina Y t5@Snamdo tda@ne ple o thetitatian nebitar

e RS TRTE IR ST SBl e SR8,

Azobititveucyshopip € AIHN) (ploacwas gedrﬁallizbdifroﬂn mcklgeol andl d@dpméetr v@cuum. The

eto 86l. ati r
ovarlR et Rk s bk Pl alep gt por-1 3>
98%). hENa]Dﬁieﬂty[fenTnaYrﬁdeZBMH) 1999 %) | (Pershascdhen EM@) Mias reggent grade and

drie 18 hours

|y nd f t
used DR TR e PR S e Rt P P el s P

receivwot/pomher@nﬁﬁmsomere observed. The pol yner was

' sed .f r nal nst on|
o028l AMEILER Y ARRO ARt B0 8575 RRSA DMk S
(1.156anaby zrﬁﬁbld@y MyetoCHar(sat 0.081 mme@,t/u@mp I3y n(gG@(n))snasmmges
o).l ow ndi.ti ons Fl ow
CTA“%’@?‘%{O‘]}@?’?‘%W (ﬁigﬁ e %f%deg " e&P&rﬁ%en l%ﬁf’aﬁfl “a[/%r&%sn
CTA:NIohcurers rhgnyped abur:860 (6z@u16i{ﬁg s560lof ccﬁrs/tryroeh &he MmO nMesE@ntetration
braethe de fthe [tin

was 3 E;gl 9 rmxtturw 461%%{1?ect O lry bu%%lg?ni ra'oI letlB‘e Bﬁgg &nute% and
then pEX@in‘p h Gea?6 bBck @ﬁtdﬁ&lﬁﬂt@ of OCgabpliMEWmfngme@%mm. The

reaction ivaL (Pﬁgtzfgrz%)h%\){ &1@% g’t{)gpe ?]J g a(?i%r he Vla%#}}& as desocs: rnI Rnxture to air.

I'rs ose- crge
[0028¢] Pelﬁ)ﬁn'ae@h Petyaniphueifi2dior waAdQneéD()ﬁﬁmétohdiﬂaMFgai acthesaeChér 75/25

conee A PR B po kit EFBELGh PR ATBePL ey FRHIR
spectr@h st@owed b WVIRENK ofihi: Ipolafmem Nofviyt grognatarzedergal. Abd @d@ner was

h al.act os o- CTA.wa he
s e or R APy BV ERTME B bk PRSI AR P
was arasjzeﬂebs(gel lbxeﬁieaunn elxramimbgaﬂ{y (&PB) ush thofuiloging yoridiviess: Splvent:
o8 BB RUPHECHLAGIALOYBS O 196, 021 act ose wer e

i um bi car bonat e
[0028’1‘]Ebfuﬁm termdraﬁurE GO(?C %lﬁ(sgfrenﬁmiSOMBHO bylibditathy getsct@mndsPC analysis
i.zatian 0 to confirm
of the f%ﬁp 1!)01 %%eﬁoﬁo?g&g/(‘s}{e)g%@ % 51)0%(\:2"?03%#2 € on the
Example |2§Be$vnttﬁmaﬂQaE [IZﬁAHMPFPr[BMH BAAIPMARNA]

[0028%%&%%5 S Z%Hgf u[t %C(B(s;% am le I(Z;E % |:CI)FO St rréalacl?(%'seﬁﬁqAEMA macro-

CTA was prepared (example 20.2.A.) except that galactose -CTA (example 20.1, cpd 4) was used in

place of ECT as the chain transfer agent. This resulted in the synthesis of a polyDMAEMA with an
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[ 00289] Pol ynmer synthesis was perfornmed as described

in exanple 20.2 (and summari zed in Figure 5) using
woreoer3f eed rati os to obtain the desired conpOBUS10091043853

of the 1st bl ock copol ymar Fi gure 6 sumari zes the

nt hesi s and aracte
end bt RAE RS BB B G e MABMA oL b e vsd
syntheggé the sé(h:gndm&!k{[m\& P?AthMAEtMA 1k g&E};glbeﬂ 1178(.2131@16 2BXaBTPbRowing
. 0. ugatl on 0O ose- am
sy e AR B SE £ BECHRRAC Fy URehasgy n 100 m
sodiurpsllcam@fate[ﬂaﬁ% Pt 8 gt ks Al dwleld b Uladyiks @ Snd lyepHiliAApa!. AMION

spectr(la_s a,%&%%ls s f n Ctt%&)g%lﬁtllcg gp %%@?@%?ﬁ%@ tl:le polymer.

Examb@%&hﬂeﬁw dhafaBefzabbn 6 PEEHEMAEAMARINHSBIE-DBarfd-IEMAEM A-
) : at a concentration between 1 and

g7 11 SeHOSETPEG ani ne prepared as descri bed
[00289] Bol@?h&ﬂ'ﬂ?htﬁes%ﬂwak péﬁ"@@hea)as WBGibae it dxamnplz 802 \WndRudmarized in Flgure 5)

oins GO LR b bR 5 BRI B SR e

summz[r&aﬁlﬁhl: Q}ﬁlthbﬁs alﬁﬂﬂlﬁﬂa&drlz%tlor&'&QEE(ﬁm AN §+[BfFob]| mnvatkr Byhere the
an e vol u acetone, dialysis
co-pol GGl San R Skt WD FO00 iy and | yophi 11 2at i on.
Exambﬁ Qa. Qld:oxﬁ)gamsﬂ & oRactEse-FBON higatd RHGMA-MA RNAT$)A0 produce [PEGMA-
IVA- \ HS) 1- GB-P-D1 to produce GPEGVA- MAA( RNA) 1-

Dt—potyfer [ 00292] Figure 23 A and Figure 23 B
[0029¢3 IFCgESe Zl’hﬁuﬁﬁafdsl e prepsratibn &2 gﬁlﬁdbsfelfﬂdtlSﬁaRth)MhEMAGMAMNHS) or

PR MARRIES i Medmar B msg: B RN TR AR BRI P
[PEGM};giN’IAA}(I\éI(I}Sq}g? fe]) wa@@ssolFﬂrc]lghl E)g/IFQa?o aeoﬁhﬂﬂ%lglz Ilﬁ@wsdnrlmﬂ Qo eng/ml..
Galeighs A -hiig BT S Bob vt &) BiebTP VBl v 12
equivagfn&lﬂﬁ ggetzlgféaﬁrhﬁb ahd raﬂc:)égm ihe Fkaafonhﬂﬁftgfe&h & chtiBRNAS (dHi gmhftoaﬁlymer.
he reon s RO coc PR PGBy PSR B AP i  aceone
dialysid Aghexist Sdlmaﬁxdteﬁﬁmdldhy ﬂfdlSly(@)ﬁi’]lﬁatBinl ng of an organic

[0029 I vent E I (6d,.sol vent

2 ) ] 1AL L )], to produce
[PEGNaY- MAA(RNA)H [BfP larboeﬁnbal vol une of acet one, "di al ysi s

ai ns |ze vat er nd
002585 RanEPedi s @smr%ﬁ“ﬁf*%oé%%ﬁdgf??@f&}%ﬁﬁm it
conjugated ity HS dd)rﬁzhihlflg ﬁ@iylams p&pﬁﬁﬂasrdemibécblﬂ exdriite 204. GlRaN @dwere
I, sul W .t h. ,
ovuing R s T ERe o U Y i B iy pide amine
used t@dRivpize NS ontabidpgeipuent tb provide aldigolfide tdaaind gmp Yorelie dogjugation
. di ssal v i n anol at 50 ing/nL and diluted 10-fold

Ofth“)?aﬁed?%&i" Eﬁ?'ﬁﬁeém‘onat e buffer at pH 8. Thiol ated si RNA
[00293] Regtibeof28H BYontSnihgpdyag vath agnizd»GsulfiideasiRI€X CHESeadN@T is carried out

350C for 4-8 hrs, f 0 ,
ander b ondins @Ry Scmtapaie sl i Gt QB gr a mivea
solvenDBMESIOM Hm&’en p.‘Hl7 ®f) aﬂ\ﬂS@ Idr @-8Agg fe@atd B}ﬂadﬂﬂfdﬁb ef ar{ fohlywidkine of

Chai.ns [.00 ht aver age

acetonﬁocﬁaé Pm el@ﬁ]ile ‘?(W fgrnlg‘%tyﬁgggﬁﬂ}l ?If on nunber
[00294] Nazggbl) ofdfH$ bentdiniagpdigserwatheytetl elisoifidedming asd &hdtion with thiolated
siRNAlb ;Rg{]cttio pgrlgrg{dﬂsg]&% g%lﬁ@gt% gg?l tgl?rré,"{)?)bﬂ%ﬁ 1§/ cag?lé/de out as described
in examplao.sr Mséqugiﬂlty thehgdphiizpdypdlyrodr és @igsoldet@s:thasol at 50 mg/ml and
dllutec[3 f 1%&{ in sooc{1 ium blcarbontgl?e buffer at pH 8. Thiolated siRNA (Figure 23 B) is reacted at a

2-5 molar excess over polymer NHS groups at 35°C for 4-8 hrs, followed by dialysis against
phosphate buffer, pH 7.4.
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product of the weight-average nol ecul ar wei ght and the
concentration of the particle, as represented by the
WO olobowi4syy equation: KC 1 +2AX" R M Where R i sPCTE52009/043853
Rayl ei gh ratio (rati o of scattered [ ght to i nci dent
t

[0029%5]1QRE @élglitaﬂi/dar@gk, md»{edu&r tvh@ht((MW)Qiah the @@@rt:g’itﬁbn ﬁiﬁlﬁheﬂ qugan ke
IS Avo

el b %{, e Leor o Uy PG S e Dgh it i
methodl @fstiiaet that €helimeh@xy oﬂﬁdttdﬂcﬂi/ 1ot that ot fagictiprddReSMd praportional to the

ractj ve i ndex rement of the mcell 0.2076
procit 5 S SR MRS S e HEHE PGl RGP oo represented
by theS@ Rt @datlonght ( K/ CR) of various concentrations (C

of polyners at one angl e was determ ned using a

Mal vern Zet asi zer ZS | nst furrent and conpared with

the scattering prod"gte& st andard (i.e

Tol uene). The Debye 9l ot |s a stral ght line and all ows

the determ nation of the absolute nolecul ar wei ght of

'eIIe Lercent |t At

Where Ibe O{n (e: %n\élel raY\l'h (rap 10 Rfaé%r_ed 1/;;‘&}{}\? mci 1lg8t ofﬁhe z'.[ﬁ%lce)) N?ls the
samplaxygleegawecght nPums‘aht 2WXEraldadetficieat; é]:is Cdmcentdatlng K faehe optical

constagecLeggel’clll aﬁ%{l)(t—)vﬁ[wg thn/c? 51 /%0 m:ﬂ eCle(jrela i Ag' %r%rs ];rﬂn%q t@f) Iaser
wavelcpxgthy ngis the kalvent (dattou Iuateledmd)9N®3@¢herdlﬁﬁdraat1dhbﬁmﬁlw®mdex
mcrem&mb ﬁ)(mlce 6}/@15#“38 range from30 to 50 for

, © exanpl e,
[0029¢]1Dh¢ mkas@@ﬁﬂnt%fB}emﬁjsﬂy)eﬁﬁktere[dOQﬁQK}’CWﬁf Ivariqus edreent@dons (C) of
polymgr:s:gto %{Sg%]%: déeﬁ rmme(!l) us%?g(e a a]IVf:rn %’]{asm ano ES ?n%t%{l}ﬁesnt At compared

erern 5°E>6bv]
with tiglscdtiegnl proditchdframt stahdtrd 6. uc%lm@oﬂhdﬁerblys plar iga pilr:ught tiedland

allowsk%h%deY\@%ungtfl?ne)%%Epalb llgnrn%lecu alljrn\x?e(r:% ar i a es W 1th i3 élg y erbept of

the pldt Iaezeamonwntrht@m(mﬂﬁba}/wwng Dak@m). i h@aggmgamnlrmmberlwas calculated by

d1V1d1nS ullalgle(puk{er \&%gggfé eo J:(r)ng:\e/ﬁe%s] ?(illeée\rrgr%{ Ig(g %(r)llnghe Cﬁei]]anea t%l!ot w1thtthebmorlecular
weighierfjhecyrete pOiynp:r eletin («;alngatt:mb,y Gmmmm datectibn mﬂhOd)ﬂT}@ﬂdb‘dﬂues range
h ope of the

from gor%gé%i | glr]? ng( 8&1 ? i & Ao d[% %?t]% 8¢ thin the

[0029E §'\Gile pofierted embochllnaltsmsf thﬁpiestehten‘renwmavab®n slgoviyennd dvsenlmd herein,
h A

it w111¥3 ?b r?rog% 'toccai?rslec elflv(\‘ﬁn?he rtr;hego?%;l nea%?tgg}gﬁta ére goggcfc%lgg W y 0 Xﬁmple

only. thetwus:'etlrlh@qns tdhenges, erd Jubsteaivps wal my @cypltathatd ﬁqllecbfn the art

withov.E l}c/l%%'éin% .I%%l thF‘l tiofy aﬁ 'Qho%LcPoC 'ﬁlnﬁﬁﬁgéd%l?}g {v%ré%%{te%fziﬁ% & the
emboqixhcmabf t][leymm‘ntlm ql;asd;(lb@d) p@lﬂy Ry @e asplogdidan 'pmgicsln,gdhe iniention. Itis
1ntend£:cht%%t f% 1 1n% 87%{5%@}11% th@ icﬁg c?ur ¢ ﬁ\%: ti %d% ?ﬁtethggs?alﬂ%lns)trng:tures

he m ce avil ng
w1th1nclhraacqzetcé thesrt dlams gl tbgt @giviicoiybe (avpretliterdrycel | e
conprising fromabout 10 to about 100 of the bl ock
copol yners per mcelle,
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(ii) acritical mcelle concentration, CMC, ranging
fromabout 0.2 ng/nL to about 20 ng/nL, (iii)
wGepmatigaenus nicell e assenbly in the absence oPCTUS1009/€43853
acid; (iv) a weight average nol ecul ar wei ght of about
0.5 x 106 to about 3.6 XOCSJ,?A lton; (v) a particle
size of about 5 nmto ab nm and (b) the bl ock
Weclzﬁmpol yners having one or nore characteristic sel ected
\Né cgﬂlpgm%m]%o%j%;[l%lﬁ%ao %%}HP%’%%?‘{HS%V‘F g(a}%{u(s e{)tﬁc&%Ls%Eiated with the
hytkreif) hl&hhﬁelm cofissisifignglumgtyfor B]ﬂiblanb@bﬂtymﬂ:rs leatiobladkadapolymer

aisii B b B SPGB R et ymers

rrhgseéldutﬁlgaﬁtdl tiat 2l nyiodlie liseddblcde aﬂsqiﬁ@lsaﬁfﬁdm\l\aﬂahodt Retral pH,

m ce e conprisin Iural f block
copdry il B ek SEhpr R BT e Fom
hydr ophi) thc eidlile ckm@Rthgadroy:doapioad iteubl 006K thetblvek copolymers per
pI urﬂ'lFl ty of block copolynmers associating such that

‘celle is stable in an aqueous nedi um at about
neut r akii)RHritiaR)nidene cdiic&iatieh, WA, Reiginh @6 NG ol WD 107mNes Sout
characteristics selected from (i) the mcelle
cé%BeMing from about 10 to about 100 of the bl ock

copol YR} soRgheolM SfebllEsschiblyin %ecafaéetnbé:ﬁ lnufki€ %1!1 e
concentration, CMC, ranging from about O

about 20 Agkight 4Verage HolpgulgCreighf liapow iy %9% utrﬁ Q:’éil(P galton;

assenbly) | frddi&iRRS RNRES ff (MELEI® ek (i v) a wei ght
average nol ecul ar wei ght of about 0.5 x 106 to about

3. 6 ) thebloglatapelymens havipgpynetn 81081 dhatecteidiye PSerIdTHa Vi ng

0 n e or (iNPEfio eNARAMLA ok %o?e%hl%&%t FHIO Y thé h}dr@pkﬁl?etldl&k to the
a nunber - average nol ecul ar wei ght, of

h%FF@Rﬂ‘?PIIC iblock refgknetiepnt W@u%ly]dﬁocﬁbﬂég 16. EBlldock r angl ng

from abgutpolalpd-Qe gam%f dpok03.0 aﬁ@o&tlzld a
pol ydi spersi'ty index of about 1.0 to about 2.0.3. A

2. D GrBEP RN T OTIR STAGIE PO JHEPS & PRIt aed wih the

PaisenL! Qllleerﬁfcélgzecoﬁlﬁﬁgﬁg 1@1‘3111?‘940? Blo&lh&) myﬁﬁllsl &ch EIB@( copolymer
m cel | e conpri sin urality glock co )I(rrers
k%@ffk ) Fﬁyc)

ea@ﬁprtﬂrkg@wwr@pl@ ig ﬁﬁvqirglpfwewéﬂ%w%@hqa pleglegepolymers
a ngﬁatlﬁ% dEPRRR meQmpflllQ GKstablid§ af L#ﬁ@é\ls' ntléﬂlu‘ﬂ{ at Qb&ﬁ; Keutral pH,

copol ;/msrs associ ating such th the mcelle is stable
in dA) GenislisiurBdibarmatvoLs dire defseieaiticpiglecte oy cel | e

furt hegl) favwliQge E(Vi@pr@fng%ﬁ?ab@ﬁqq)%ﬁt%ﬁi R0l the DRIcR Géﬁ%gfmers per
from (1) an association nunber rangi ng from about

t 8igHeut 100 chains per nmicelle, (ii) a critical

m cel | %1)%Qﬁﬁ@anhﬁc%ﬁé &chen%n EMEQ 'raﬂlgl %%%m a@ag@tl@)@ |.%/1%L to about
mg/ mL to about /nmL, (i1i) a particle size o

aBoug/nd. in 5t 1\b6but 500 nm

iii) spontaneous micelle assembly in the absence of nucleic acid;

(iv) a weight average molecular weight of about 0.5 x 10° to about 3.6 x 10° dalton;
and
(b) the block copolymers having one or more characteristic selected from:
(i) a ratio of a number-average molecular weight, M,, of the hydrophilic block to the
hydrophobic block, ranging from about 1:1 to about 1:10, and
(ii) a polydispersity index of about 1.0 to about 2.0.
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4. A conposition conprising a polyneric mcelle and a
pol ynucl eoti de associated with the mcelle, the
wore@ehsm3zonprising a plurality of bl ock copol BEEUS2009/043853
each bl ock copol ymner conprising a hydrophilic block
hObIC bl u
"8F§?Pr% g 8&‘88%?%1‘ P b‘n‘gﬁéﬁc‘?ﬁé‘f‘é t ﬂ%y%\c%gﬂo ésﬁ°§13‘§? sh e
| ﬁuc&[le ,aueoH R ORGHUM apluabe Wl b]ﬁeluédpaﬂym@ﬂSL cathislodd d@pcklymer
OB Lo O B 1 LT L 2 BELEE fr
V\/&isgchitmg Mich tedt tHehsicdiy e dﬁarMH ih b& addle@Bknddnnt i@bout neutral pH, the
drﬁQFq?i block ranglg? fron1a ou% 1:1 to about
T (s e Vige P TIEF St T TSt dBlt 1.0 to
about #)fh asemthuém minbearanging ibmavern age ohEo0 kisinswed giatlle,
of about to about 3.6 x 106 g/nol. 5 The
conpos (1D ac?ﬁ‘“‘&ﬁl mé‘ie ﬁ%qncii’l‘ra%‘?naf%w -1ange ér%vvf%%or% Hgyal- to about 20
myeglil e has three or nore of the characteristics of
su paragraphs (1), (ii), (iii) and (iv) thereof. 6.
The corfPBidgipritiels sise obpHSpP @PUSABI® or 2 wherein t he
4. mAC(,%Hpgslthcﬁl Jaﬁénﬁhé a lythetf% rﬁb@fe%ﬁ(ﬁ £ 5(51§Ju|cﬁ§t1d3fass001ated with the
subpar agraphs (i), 1), (iii d (iv) thereof. 7.
THECHBiprogicel] edﬁmelflsvég 4 Plaaliigof MO@H sApoly s Scyblerieiopolymer
'c&ﬁ&mﬁ%&%&%ﬁﬁﬂ@ﬁ%cl@inh a‘Plg/drBlg}%b&WCQQB@ﬁlhﬁtlﬂy%? bl@f:k copolymers
subpar agr aphs (i), i), (ii1) thereof
c 81Fpaingiserh tatt theryicdle iy Sﬁaéﬂeplfl 8¢ adricrly neqdainha aim% Fl%éitrﬁl Rthéhe
be@%aﬁ@Bﬁk&ﬁﬁﬁngﬁ&uﬁn&%!&ﬁn@&n@m@ﬁﬂ?%ﬁﬁ%ﬁﬁfage
nol ecul ar MBI? Mh, of the hydrophilic block to the
hydr opFbbIEo B HERIDF-aysiizs gholacein Wit Ma of the Bydiprhific block to the

1 hg(QOph%bIC ek caERRSHnl Huel.1 dnvolfl:hhe precedi ng
claine wherein the bl ock copol ymer has a ratio of a

nunber (avdrhifierdivlydedsr af a'wei Jg@uto abp 2-(pfnck he

hydr opmd A @elgﬂn%&ageqn&mlahm ngi%u@o BIxaeKio ab@RBIENG10° g/mol.
fromabout 171.5 to about § he conposition of

S anje %ﬂ‘fnﬁoﬁé()fp‘?fééb%oﬁ glaiEsdi %@ Wbﬁ@fl@h%mCﬁl@ I gge or more of the

c @]Pd@idé@i@tﬁl\;:rs] B@@bﬁarﬁéﬁﬂh@ (19 f(u)a(lfﬂ)uam@ %K/)' t@ék‘[%%fagte ho mol ecul ar
6. hgf 53 @?ﬁﬁ)@ﬁ}pén q@ﬂ egbepg Of f:lélﬁ@llph)@ 2%1‘&‘11&%%{5}%06&6 is hasqllgih ghgicharacteristics
oflsubﬂ-alf a-ﬂﬂg(l? ﬁﬁ@r?)' atnﬂ @U) dkre@ny of the preceding

clains wherein the mcelle conpri ses about 10 to about

7.13be grmpopidompisiRer obglaing der 3 wheicinthg ipgkecopglymarias all of the

C@ﬂP&ﬁ#&&QBfﬁ%pﬁ%&q@é@§Q%)Qﬁﬁﬁﬁ@bﬁ%f0|a|"5 wherein the
m cell e conprises to about 60 of the block

8. c dporapreridopranypligr preceding claimgWhstip dsivtacl ronshymgnlasgfratio of a

t REmi: Q08 MHeNELI&L Al W&gmhleﬁle(')frﬂhet fnfaromlﬂa@ blo&k loShORARphSHESbIock,
about 30 to about of the k copol yners per

nf%émgéomfhmﬂiﬁéoébﬂ%ééQt|on of any of the preceding

9.Chrad &ﬁnﬁ@ﬁﬁé@éﬁbn& Bﬁh@l}l‘é@édin% claﬁnm&rcﬁn %'bIdCE @(Lpomnﬁzﬁhals% ratio of a
concentration, CMC, of about t o about 20

mRRer-ayeageRlecu Bppeishts Marol e @é@ﬁnglaﬁ blopfetophediydfiphgpic block,

Clabi¥® ohehein: tNG b elsl € has a critical mcelle
concentration, Cl\/[:,}1 of about 0.5 ng/nL to about 10
I(ha“ h¢gomposition of any of the preceding claims wherein the block copolymer has a ratio of a

number-average molecular weight, Mn, of the hydrophilic block to the hydrophobic block,
ranging from about 1:2 to about 1:4.
11. The composition of any of the preceding claims wherein the micelle comprises about 10 to

about 100 of the block copolymers per micelle.
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16. The conposition of each of the preceding clains
wherein the mcelle has a critical mcelle

w@emwganusat i on, CMC, of about 1 ng/nlL to aboutP&r/mszond/043853
17. The conpositi on of any of the precedi ng cl ai s

rein the bl ock has a ratio.o
12:,’:’8’ ﬁ%(‘eqmpggg?th é‘m%ﬁ tg%grle% 1% aér];ﬁ whewn th&imi;eI]]lg comprises about 20 to
hyeuophaf thecblbdkaooliigert pe nlﬂydﬂleophobl c bl ock, r ang| ng

from about. 1: about nd .the m
13 P oRs i obe Boaint gy S eh DS as St 30 ©
peabounHE6fl thehlo@rdpdlihgrs bkaSmaeuerl tical mcelle

g P o lang B SR iRy aF EUSYF GaBur il miccle

C b@ticBiratb& I of gubd. Qgg/nmpaboum ugala a r at io of a
nunber - aver a%e nol ecul ar wei g
15h y 8 sperifien ¢ cadierhs Hr??édlﬁ%ﬂ?“&}ﬁ %‘Eﬁe@ tB? ’6‘%9!?“6 l?aaﬁ(j’fl?@l micelle
f coHeahast, M@ offﬁ’bcfﬁb@slh Al Ao a6 16 H%mliﬂ celle:r (i)
conpri ses about to a%out 50 of the block copolyners
16pg“ he gAngnepifien ofé:ﬁgl ({f ﬂlpe)prm@m&cl@mstwh@rﬂn the wiskllghas a crifical micelle
C%M%Mﬁ%kﬁm ﬂ%&dﬂg%ﬁgﬁ&ﬂﬁg%wt1‘@/m—t0
about 5 ug/ L . The conposition of any of the
17p dbe edinagjtict efi g OMGPIémdlrlgwéurbﬁl wldkeie t dlogheepslymey basa ratio of a
p Jlﬁﬂlgér %9&5 II].t@feclllfa;j %élﬁfl)[f M?b&lﬂtle hé/dIQ)gPu QBQILJ n!@d Va?qgobic block,

e conp t|on 0 t he I ng c erein
thﬁélgbgéf@ma@@ﬁdtlyﬁ@ra@lhaxﬁearalﬂpﬁomydﬂesper Si ty i ndex of

about %,Qghﬂm%bﬁﬂhtinZam%}a)&ﬂﬁ %%RB@M%h&Q Qimidh¥, K

the preceding clains whereint topol ymers have
a pol ydhdper giticyl mindiexoskntationtCMCOf iboua B we/ndl, .abaR 10 pg/mL.

Eﬁe comgpf Flon arr11y8 th& n%ce%m chmsD hee(%eeld %IOCL C?ﬂ y%Eas ) rgho of a

as an a te no
abumlber@ve&age nldd&utao wa@htuMnSof@he(hyﬂﬁJ@hﬂlQ Bl,oclﬂ' lkpehe hydrophoblc block,

COMRRTLEORoR AN | UG RSSEdIng clai ms wherein the

as an aggregate nolecu ar wei ght, Mw, of
about Q) F&BnpeisdsGHoutGO &bﬂl@tlt R.d) the blddB QOMmeTHWr micelle, and

?noggﬁflélg)lhgp a ((:)r{tlcglnrxl?e(eﬁe é:t rli]c%n rtl%r(l: ?ﬂ/’@ gran i {?m \éﬁl]\/ [ FFQmL to about
abopimll. 0 x 106 to about 1 5 X 106. 25. The

19C %Hp qmé)olg]lgon &f ang %’ rettietgif“rl p[a?rﬁ e\glergeg{l th% f%ao b ehspla%eb?e)
nn@liﬁspeﬂ'shgHEIenpfw@Dmtlldnoabouaa@ of the pr ecedl ng cl ains

2O\Mi'ﬁe ony] gig%bé?na%j loétge pr_i;ﬁeélﬁlgo ﬁrI}:lS \% e?elﬁ e 0%{< co%%ﬁr%{eﬁs]hgve a

to aboul n’p03| I on o
ppelg@s:hersgymdai ofsabuitdr(eorbduh . 7m cel | e has a particle

21§ igﬁ%coogllgptogp (%J(t)f a%g of HE %I‘%%%B’l%% alIf]f \gklleggh thl% %IOCII co&zglgmers hav%a

npntb@specsﬁtyp@lbvynfmbbladtﬁ tdeboua$§00| at ed with each mcelle

22I ?h? ﬁ s1E|IOI¥ i nggH]L ?’r%ﬁe% V&% cla?n% wl%%em f2 %96?1' s O a%rgr ganey

prece ereln e nu
pmoy:nluj@ﬂ eoghitdds, of about 0.5 x 10° to about 3.6 x 10°.

23. The composition of any of the preceding claims wherein the micelle has an aggregate
molecular weight, M,,, of about 0.75 x 10° to about 2.0 x 10°.

24. The composition of any of the preceding claims wherein the micelle has an aggregate
molecular weight, M,,, of about 1.0 x 10° to about 1.5 x 10°.

25. The composition of any of the preceding claims wherein the micelle has a particle size of

about 5 nm to about 500 nm.
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associated with each mcelle is about 4 to about

5,000. 30. The conposition of any of the preceding
web@omso4sher ei n the nunmber of pol ynucl eoti des PCT/US2009/043853

associ at ed mﬁth each nmicelle is about 15 to about

00. 31. e conposition of any aof the
26 B LR Y ROTORSEIES BT YAUE At e e o e sie of
ask@c i @he b aotitroeagh n1ce||e |s about 30 to about

. 32, The compositipn of .t he cedln ,
2T s iy At B hedn itk M B s e o
cabqat 2Shim g @opl 100ai ty of catlonlc nononeri c unlts
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2 B SRSl P RER 6 ol st KGR b b S p AR s
caﬁp@auiwmmamﬁnmbaéﬁmadn1m@ﬂﬁﬁumnmbe cationic
oner i C .un r esi due of Catl n
2o RO gt s B BER SRy S8 P R B R Rglgotices
t hev@atd widdleacl hﬁcellé)maﬁﬁjtt4lt(®dib00ﬂc 5,60y of clainms 1-33,
rein the | eoti de s a RNA| ent o n sj R
3305 EhnbotiifinBany PHRC BROUHE lifm S Bhh 1 355ber o pdlefhes
padsyaiated et éade nii@llOBtabdud 15 keabo@rignoof t he nicelle 36.
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e fraR R B S w8 B leeElsiht S g‘&‘?ﬁ’i“g O Bt rcotices
phubaMﬁiyum&ﬁaﬁmﬁnésgymmenﬁnmﬁn?moos |n thF « a7
11.1.C oC n or..t oC
S Bt TRy 56 PO e A B TR il Qs plock
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NONOITEr. i C
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Pk B R RE Rt Re SO Sk b ock. 8.
33Thee ﬁﬁhﬁﬁaﬁlﬁbﬁ ®f0:[h11ﬁf34,aﬂ)érdi)1f the kaion® nlon3BerioMigts e Mestdnes of cationic

mcelle co S a bl ock copol yner conpr.i sin
e RS RN g e R
34h dedf aftipokitien &l adg kf @xhs 01331 hieerdiy the pplyalicotidd i0 6 RNA39gent or an
g» onposition of any of clainms 1-33, wherein the
Ae conprises a bl ock copolynmer conprising a
35pITHE ednipoyitiod ofciig bk @-38 eshaikie te ipolyhdreotigeds aghinihic core of the
bl oc 40. The conposition of any of clains 1-33,
Wi SF n the nicelle conprises a bl ock copol ymer
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hydrophobic block.

39. The composition of any of claims 1-33, wherein the micelle comprises a block copolymer
comprising a plurality of chargeable residues in the hydrophobic block.

40. The composition of any of claims 1-33, wherein the micelle comprises a block copolymer
comprising at least 20 chargeable residues in the hydrophobic block.

41. The composition of any of claims 1-33, wherein the micelle comprises a block copolymer

comprising at least 15 chargeable residues in the hydrophobic block.

73



conprising one or nore pol ynucl eoti des coval ently

coupled to one or nore of the plurality of block
weopoliyaer s. 45. The conposition of claim44 wWher/E51009/043853

t he polynucleotide is an si RNA 46. The conposition of
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copolymer comprising a plurality of monomeric units having a protonatable anionic species
and a plurality of hydrophobic species.

47. The composition of claim 46, wherein the anionic monomeric units are residues of anionic
monomers, non-charged Brgnsted acid monomers, or a combination thereof.

48. The composition of any of the preceding claims wherein the micelle comprises a block
copolymer comprising a plurality of monomeric units derived from a polymerizable monomer
having a hydrophobic species.

49. The composition of any of the preceding claims wherein the one or more of the block

copolymers is a membrane destabilizing block copolymer.
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