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wa oRBIATED APPLI CATI ON Thi s application cl ai nBCT/US2007/024909

priority to and the benefit of US provisional
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known pol yneric systens for the delivery of drugs. A
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CROSSREFERENAE FOBELAJED APRLICATION at a desired tine.
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- FIELD)BFaTHEdNNEM'D&Nt he association of drugs with certain
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2 Rel ease 93, #2, 2003 Dec 5, pp 105-120, KM Schol sky

et al., J Controlled Release, 3, 87-108 (1986); Lupp
wetooalo7o11€Eur - J- Phar m Bi opharm 2003 Mar; 55( 2) PCT/US2007/024909

199-202. The entire disclosure of each of those

publ i cations, patents and patent publications is

i ncorporated herein by reference for all purposes. 5

The term "CYSC pol yner" (an abbreviation for

Relesé %%lt#?/,'niedoﬂ D '5g§;z %‘?L}g)ngﬁ(g g@gﬁ f@aifdogﬁgllwﬂfe@%@ 3%87-108

(1986) i ugipi et(ai )E!kraIsP}tdma Blophmh\%ooa Mar; §3(2): 19@302 I"I)w%fiﬂirﬂﬁlsclosure of
a eatin it rovi des east

cach B3bisecgpoiiSio ol i ek ’éa%qf)stl acw?fwféﬁerem refyence for

allplhaﬁesf ormul a (1) beI ow, and/or 15 (iii) forms at | east

I t of th backb whi
e tq%ar 2;}}82{ ép)i)?xfalge Ezg\llgbbl%qangﬁ for %g%geﬁ{ne s%;é;p% E)gl)ymlfs) is defined

heren(gs)apdl)ym@bv}bc}g 20 where Ych is a divalent noiety
formng part of the backbone of the CYSC polyner,

v{br m Pmprissyadeast eretmeigtyerhichat the end of the
backbogg of hishige formbta POl ymer, 25 b is a bond or a
di valent noiety linking the Cy noiety to the polymner
backbone, and Cy-bs& monoval ent moi ety which is

capabl g:yof noi eties (which may
al IEs)o gl)Q/ mﬁ]ﬁggmi)m8¥&IEQV| de tﬁe CYSC polyner with

crystal | inifay; 3J@ovides at Bpstipag OQtIEmjblymmrlhlbaécbneé ¢fi thggpolymer
tenperature, .Tp, of at |east 0C and a heat of WO
2008/ 070118 PCT/ US2007/ 024909

(b) has formula (1) below,

and/or
(iii)  forms at least part of a terminal unit of the polymer backbone which has
formula (2) below

- Ych" aIld - Yterm

I ) I ®
b—Cy b—Cy

where Y, is a divalent moiety forming part of the backbone of the CYSC

polymer,
Y is @2 monovalent moiety at the end of the backbone of the CYSC
polymer,
b is a bond or a divalent moiety linking the Cy moiety to the polymer
backbone, and
Cy is a monovalent moiety which is capable of associating with other
moieties (which may also be Cy moieties) to provide the CYSC polymer
with crystallinity; '

and

(B)  has a crystalline melting temperature, Tp, of at least 0°C and a heat of
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3 fusion of at least 5 J/g which results fromthe

association of the Cy noiety (Tp and heat of fusion
wbedsg7omeasur ed on a DSC as herei nafter describemys200e24909

noiety -b--Cy is also referyed to in this

specification as an --Rc noiety, i.e. Rcis

synonynmous with -b--Cy. The CYSC pol yners whi ch

contain a noiety of forrrula (2) above are 5 sonetines

Lg{s)ﬁ/{rrrl; orqg? fe I5 r}/ré) Wh clh‘;fgs q% gs?%?a iog o g}{&a@/}mglgﬁg‘: and heat

opf &uaijon Ib'pmg ,meam‘ed on £¥SC aphérymafter desgribad)ni ng nore
and/ or o1 © .than gne
The g0 -BCy WISty Lth B Fpelifibnfings o - itV p B2 e

synontyimehsswnb—b}FC}dI TheC¥8C pol@!mbtsi&hlwﬁfdrﬂlﬂ a afoigy ehformbigi(2)@bove are
metih & dﬁesc '}be .bel o%t The CYSC p $E;éércer can optionally
SOMETIAREICHT 1o Y FRECEITHY 35158 FRpPed EECIrolymstiul a (1)
afFHe fndjetieslV.yl, AREALY &1 Cindah Be @NsHyaind, AhdH@Y SO Pblyfners containing
ving a different fornmula. Purely by way of exa

l e
more 5 onpfieliorSIe(D Sl miye SRS MO EPLERTYE (B Yer , Yiem b

and C KeHide saxﬁ@ér&ﬁﬁfereﬁ?t ERideSadety Fich nm?étl%g Yre@HaCkrib¥d 688w. The
an n- al kyl noiety containi ng 18 carbon atons.
&

CYSG\/M%}“Eefr"é\‘ ePtmelaly F@‘tﬁﬁdé aflditiemiodhesmeisties efformaa (19 aad (2),
repeat{fp) tﬁﬁty iR/ or' t¥THAI Runits] hav?n{(%ra HEBEN forrRla. Cf’ﬁ-eﬁf ES, Wa&%%iainple, Yen

can be Yh or Yterm. ug assocl ate

canbgpp| yrer can for exanple be delivered at a controlled
rate 20 and/or atl a desired location, the rate and/or
the |l ocation éﬁal ngyi_nfl uenced for exarrpl e by a
chemi cal and/or’ p yS| cal condltl on which nodifies the

monetgs§oc 'cﬁ{ f) Ef-- ?}fl—% o?@lélggﬂ%ll %y % % CY(?(S: r%me O an\rg\ihCI:yI%g be an n-

di'tTon ca Dean: envi  onme
alkylmaa@e:sntlaimmg@mqmlawm to undergo a chenical change

e SR 1 e S B ERei ESBbR oS Vo
or—Y(lﬁhp}dr atY-oman env/, o Ya,mc:hange i n physi cal state ( for

eﬁ@g&:ﬂgfozé %d;\&tlé? 5%8 RO )Ggerrégr;: ﬁ)gﬁlﬁzggﬁ)lggg/ 3§i§v6§dta}t/a controlled rate

and/orraes désired (pcatidr) Mefetetahdgr BE 16EaG t¥idd iaBhdnREd folr @iample by a
or external heatin

Cheml?aﬁé?r%?ﬂ#éag Safiion bhice S fhgssecipsipk pie &rugmi the CYSC

polymér MR cohdiforPéRAFENGQnpfe Rn@AvYIEnent WRich 84u¥ks GO TS bdifhner to
rate” includes, but is not limted to, a continuous,

undergg aqhgmiralchange(foraramplerthenwrakgning orierestionsif agy kiad ef chemical
associfRA! & RURUMLOH, rE RGNS Hi)‘d%%n)raﬁ%ﬁﬁ %ﬁar%% Hrgd)@fcgln%ﬂ@ GoPdxample

a substantially constant rate
the weplganingz greatien o rpideof pliy si¢al gsspeiationt £.gsa chapge m viscosity resulting

o N T

enviropipét havingp @smlwlehplé m@u the prgseacefI@ epoymyerelhedemhn trodirolipd
rate" nﬁ:%ﬁigg,'bﬁ{ ﬁ%o{ 1‘&%&@&"9& Qconltlﬂuous, sustained rate, an increasing or decreasing rate,
continuous or discontinuous release, or maintenance of a substantially constant rate. The drug

may be released, for example, with zero-, first- or second-order release kinetics.

Various Aspects of the Invention
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some enbodi nents, the conposition is a pharnmaceuti cal
formulation (alternatively referred to herein as a

wO b@somiiag i on” or "drug formul ation” or "dosageCT/osr07)/024909
conprising a CYSC polynmer 4and a drug, wherein the
fornmulation is suitable for admnistration to a human
being or other 5 manmmal or a conposition which can be
converted i nto such a fornmul ati on. The CYSC pol ymer

RO PRl Srsbesion PPt § g SF me PR ot e g Biclppgenin 1

some efbadiments)| the d:‘rgnﬁd?.ﬁloheé & pleemadeuticall fatgulation{adternatively referred to

. CON SI tion as d abqve, , The thod may. co j se
nerei S S te e SBhe BB 6 (i PTENS TR VRS AERG polymer
and adhg, Wherein thalfoemhelatien 1slsﬂﬁdb%3féﬁad3ﬁmﬁﬁhtﬂin&b 8 human being or other

bstantially canstant) the strength of the
mmaé%e CAPPYSHIAT Y ?f‘nﬂﬁémn‘ft‘)te@ migysuch @ formwlatiencThsedt Vi polymer

and tHeffoxiﬁuldtﬁﬂSﬁ R for eians;h@ sfeAlaR Siekili2ble, bY/obiedRiRLBE. an
osed surtface of the composition. (3) Novel nethods

&‘f?VﬁldR@hw@féPntsP”@See piaihedha dHel framay g Pasitier pudesiged

abovet h%l% ﬁi@’tﬂoh ,mayfc%hpﬁm e%tutl hk ERRPNRIA o %rﬁﬁtﬁfn\é %vhwlﬁeaffect the (i.e.
alth of a’mammal or cell, or 0 assist In

decre@?ﬂg‘ﬁé@? 8r paintain prbsigatialkyrcopwant) the Srqngth Qﬂélmssmho dstween the
drug 40 tid' @RS¢ POly e FRIITH Shile
e grtnﬁ n(lggt ePgr)]’ ea CYS(‘?‘,S lq{)a%tl%ylrtrtgr Wﬁﬁgﬁg&g?ﬁ B&ﬁp e atanexr}?ﬁsaﬁd
Suffaceloftilelcpmmsmorpol ynmer and drug bei ng associ at ed Wt h
00 R RE AR 0Pk GRS her 45 8 Bhidbssociated therewith,

for examnhem BiproNe (Ulpreséfv)e thdcheelth ofst Ihﬂ!ﬂslabfr calhkdr mgjasaist in the diagnosis of
c osihfion as defined in (1). The conposition is
ammbn?%%ré l)tZO made before the conposition is adm ni stered,

b (#) Noleel mmlmistoif aRatingcl maemalesrbeldiviizh t:SmbﬂilseVHﬂhﬁlﬁisteﬁlxﬁgEa CYSC

conposj t s mad di fj ed durjng, adnm ni str
polyGf ARG dr Skt FhafFel peCehahrap vBier B drod pEREaPadibd Wi Sach
other bafors latimliestiatioor be2ombiptastciabdiith et atherduriaf of Bfer CYSC

d %mer and the drug. In various enbodi nents, the
a m“’ﬁsérta YHs of making the conposition involve nixing a

dgsy Woﬁéldnéihod@fﬁﬁaﬂﬁb)é%fnpoéxfbrﬁ&'&ﬁﬁ‘dﬂqﬁ @1 YTeRE Somposition is often
specifically w thout the presence of a liquid

made Befprpdht ompositipp IsadiinigitsddiutEisnayentioninghudes q@eho;lrmma ig which

the CO%O@tléﬁ%ﬁ@B%@dlﬁ@@uﬁ‘lﬂ a?lnﬁﬁ:.’&du@ﬂ aﬁ@glpiﬁ rsﬂ& H{tﬁe Btdbamal or cell
Owatenperature whi ch wou harm t he rug

asa reﬂ’é‘h@ﬁ sipplingeous op sequpntiat 9drngnsrtrﬂtl¢rrpféhﬁ@Yﬁﬁ3polmw @3/ thedrug. In
various umssﬁmeltham%gﬂmf daﬂén@t‘ﬁé b?(rg,&aén lmo%é%&%rqm% and a

? ation products 't uce erm

CYSCcno yemginsemeembadiments ypecifirally withous equieseaevt of a ligui (or solvent).
CAL

In son‘{gI Vﬁb@ﬁ n?e?lasuﬁlg C'Y%QC gegrrglaxgi(s) Vetﬁ rgtr?@%%o%vg ts ﬁ\eLfng lt'én(Pperature but,

belowmempematumevltlﬂewouiﬂ hatethd dog (B demathringet qwcaﬂ‘yumg)lt m‘Ehme way

which wo%ggns%g%%ggﬁg red%c? 1t$ %ctmeltt% brgproéluce gFgrﬁt%agigp grolilii?taﬁg}/wgulgrreduce
its shom-txmdoxdbng;tmhlsmfo&manthner empadiments cthe miing is@afpied aut in the

I at . .2008/. 701 P 2007/ 024909
preserRO Rt o1 AP o B e yaiens e Pt o er ofthe arug
and thel psliy@ed d Tholiqid tarDdefor exanfle iwlate ayt aqueous solvent, a non-aqueous

solvent (e.g. an aliphatic, aromatic or mixed aliphatic/aromatic organic solvent), a polar solvent,
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narrow tenperature range and at a desired tenperature

between 10 and 120C. (as neasured on a differential
waecasnrogs cal ori meter (DSC) as descri bed bel owpCT/US2007/024909

Furthernore, it is possiblesto obtain simlar nelting

characteristics over a relatively w de range of

nmol ecul ar weight. The nelting 5 point can for exanple

be about 30C, about 35C, about 37C, about 40C, about

M A T S

narroy fengpecatwnp aanige iand atcodesir¢dstemgeratufeYsGvepal 1Praad 12@?@3 @sdﬂidagued ona

ol BB B0y BB SRS AR5 8 v

similar sneltingrchgratteritties oad mirelathiety widle ranga ofMoTeBhlar WéightSTHé inelfing

es, rableforth osition . to _ha
point {410t B R A 0 e R EOU DL eab R AR about
50°C, @Bowg 55 @) abcut TQ), abdd 68CE hbout N0°EYABbUt @5TEVE} 4B30L $0°CL MBe melting
osi tj.on referab has arreltlngten'perature bel ow
point %Pfgp ompesitinn ¢ mwglngc%ﬁ%%myawr apshrdrug wpll gRercbe different from,

generzmad 16éx than, ﬂmer}ﬂélngg)bdlﬁ’t &mﬁ@ B6Ymer fvehén%@&ﬂug@é aYdJu ¥$ be
t|n pol nt an narr ow nel tlng range of nany

adm%%ﬁf?fh@ ragngramaly i is oftqn depiraple forthg Compesitipaidp .hgve a meltmg
tempeFAArR ﬁ&%'tﬂé"@oo‘i’%}ﬁﬁérﬁhfé%f %eqﬁéJQmME S tzr ﬁgl’v)fver in some
affected b 5 exposure to el evatéd tenp ture
embodimgntsythe @I%Rﬂsv@nmseferﬂbiy hasampltiag temperaturg bv«lew 37k<ﬁ,csmhat the
compdtfhl &f&:hﬂﬁls ttrea %zﬁﬁt@fﬁ@ﬁﬂ%} Qaldogongﬁg%cyp ol ymer - dr ug

conpositio equi res either or of el evated
t Ehgelatively éovo melting point sehnreronf melthy mngs of thayaQ¥8C palyyners is
ffi L
partielghy SRR for Sl ComeBflontofiatle LG0E Mnich s il i by
eXpOSWa Itcm‘lwatdddemhgamoetsmdfbytoanulems Fasrhaeamplabnit isid wel[ lsfo®ntproblem

r | many, drugs and ot her drugs (for
ot e 5 by ARl o 3o B et e o Rl toveted
tempesatilre enthe peesenck 0O yalvenes, h&a&edﬁi@bﬁtyﬁr&b@ oft tHe@Giveh, aid sufﬁmently
S, Or s to which the conp03|t

loid ot Sl B ires, v B epetaretya sl oA sty andlo

the stability (shérfor IO¥ Qi) 6f mﬁfy diﬁ db&eﬁ&k‘ﬁ@s gol ékﬁﬁﬁ)l?e Hi@Hot limited to,
N gduge somnl chem ﬁl cal g{adatl on that may
proteinsg A many, solyerys Ae ?1""‘6?0 b(aﬁ% ‘?letﬁ‘b‘{”éﬁ getypn dines pyon mamimal or

cells t®€WwhidR thel JoHRE5IBbRY afe HRINIsRYA0S UI Bxibity HUhAifals %gtdalﬁﬁﬁnexposure
shel f ~ storage. .In some enbodinents, the present

of drugs {0 spah; sglyents maxdnduse serasehepigal pephysigaldgsrgtatipndhal gnay zesult in
reductRA@f ﬁﬂir)fﬁ%cy &f Sty \Mtﬁeti%;ne&l'ﬁieﬂg)}:ﬁn R déﬁlrétor dlfidg %ﬁé’ ®rm shelf

uses of ositions comprising a pol ynmer an
storagey r lpgome e@bggweﬁsmhe gresqniy éWéquWUOWﬂOW\l@mhraﬁfé@/msg ¢fordrug
and po@}q,qgrrgfgsh%mgt %I&Ya%%\% ynmer and a drug, the CYSC

mer and the drug being in the formof a

c(é owdl upasiof a@mn@eﬁtnqme domprising)a Q¥ SE@olygnes epha diugldyug associated
therewdtfim ni stered. 30 Such devices can for exanple conprise

a substrate coated with such a conposition or with

i (TpNewl dentisesffor adnuinisiering &GEYISCapot}mmqn @sd & dog,, tier CESC polymer and

the dn@g%gllrg\ég B\rf f@@l&,@fk %85)6 })Bé 8%8103 ngkff orhbecl:r?gnsseiagr%tsely ad\r/n\enstered

Such devices can for example comprise a substrate coated with such a composition or with

ingredients for forming such a composition, or a reservoir which acts as a depot which consists
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essentially of, or which contains, such a conposition;
or which conprises conponents which formsuch a
W@ oo on before or after adm nistration. (BYT/TUE®07/024909
use of a conposition or devi ce as defined above, for
exanpl e, the use of such a conposition or device to
deliver a therapeutically effective anount of a drug
to a subject in a 5 sustai ned nmanner over a protracted
essenflty & or e i Slp BBl B Wi e s EbcrpSisho B
form fisha somp@jtidviohedre pebfiter ddmoidistiatibn.ng devi ces as defi ned

B v AP A e iee o de v RabosG, (e, the'dhe of such
comps.mnﬁmmrtdeﬁcby) c&hsetbssthéraﬁ@mcalgl effectiveR@loyfidfiaGir@d toBuBject in a

%fstrate é t hods of_ nmaki ng devi ces as
sustaifS g G550 8o prled WERedh ghof riEF *eBRicagYar Agleast 12 hours,
overﬁwaﬁtmab&rswlrbher&tfe@ﬁmfhbﬁﬂson as defined in (1) or with

c nents which formsuch a _conposition in situ
Zﬁwg‘%@?l m¢theds of making deyiceshsidsfiagdakeys the methad compsisipg a
associ@@l@@?? dRigQRIELORSCHoNEn R &M@@e@i’yﬁﬁ&yﬁ@ﬂs @uﬂi’oﬁ"tgd by a substrate,
associ ated therewith ™ in the manufacture of
e.g. a pplymeanermetployubstiate. t r eat nent of a conditi on |n an

mr@?ﬂ'ovél "mdifidds of i‘n'ék&g AkvitRR Qéﬁéeh %ﬂ?\i&aﬁlfe gl Jagdm Hs&]&)

ich are forned n manmal or ce ter sepa
contagiiggiasabsyrategvitthecanepasision es defied inoffl) ¢ Vitlacaupapests twhmh form such

ﬁs'% OSItI on conpri sing
2 com? &ég‘?@g @%e#[ep?’fg?ﬂﬁéhﬁ m a&ﬁl ch conprise

att) hﬁse;o@ ¢omTposition ompIMIEg a 6YS€eploly,mes amdid dmgasmsiagpdmherewith
in the fn%ﬂ#ﬁgﬁne%f la¥1’1ed§ca%)nr?ntc %‘PH{% zélattﬁrllegp Of%fgglb%bn ar{}gértﬂ o(r fﬁl)l

Na2g Coﬁﬁ&ﬁlmlay ﬂeﬂ'lmedflm( 1) u\ﬂﬂ:hl ae fm&hagfnaiﬂhﬁanﬁrihél-o(r £Q) after separate

abov andf ur poses. 15). t hods qf .. ..
activefy 845 AL phoF ) BROBEGon cnbhrfve e fRiand ik wenpanpsivion
compﬁii’l@thaCG’Sﬂpdl\fm&‘rh drug is delivered fromthe
is first exposed, for exanple b

C iti.on when it
mégﬁﬁﬁ&%&hwg SPmRES YminisEHng @ o8 Rl Ol itilgpeusly or
sequeitial iy, (Ii) aSdéhipabitién @dhﬂ%‘iﬂlﬁ‘g Odrul A @38 b&né&ht‘ﬁﬁ%ﬁ)pnglﬁg aCYSC
exanple 25 water arious enbodi nents of
polymetyyention include the fol l owing: 1. A phar rraceutl cal

f QUINb A ICOrS CCRUTPIES 'f&g.ls@u{jﬁa!r% %JBQ‘ (8- (@3\53@09941%%{ otfé purposes.

herei nbefore " defined. The C mer can

eflahMiethodpoifraating a compasitiontay d@ﬁnev(l ) whmher@we dmaﬁawhwh
drug i€delVERl 8 the! §6rﬁﬁbsﬂfon‘%@heln%§ hrs%‘ cgi foTQQ%%E@Ey %Ll?{g?{he

can for exanple one or nore letrles
surfacg pf 2:3pdid shdped lsempesitéan with & Sultahlerowan@ amiroeganiraselents, for example
conprising a polynethylene noiety containing 11 to 49
nmet hyl ene noi eties. The CYSC pol yner can for exanple
b¥arsais embediments wf We i2GEo0inoLd8the@illdyd2907/ 024909 7

1. A pharmaceutical formulation comprising a drug and a CYSC polymer as hereinbefore

water.

defined. The CYSC polymer can for example comprise a plurality of Y(Rc) moietys and have a
heat of fusion of at least 10 J/g. The CYSC polymer can for example one or more Rc moieties,
the moiety or each of the moieties if there is more than one, comprising a polymethylene moiety

containing 11 to 49 methylene moieties. The CYSC polymer can for example be selected from
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the group consisting of. a poly-acrylate, a

pol y-met hacryl ate, a poly-al kyl -nethacryl ate, an poly-
wola@skydiisret hacryl am de, a pol y-al kyl - acryl at ePCBHUS2007/024909

pol y-fl uoroacryl ate, a poly?*Nal kyl acrylam de, a

pol y-al kyl oxazoline, a poly-alkyl vinyl ether, a

pol y-al kyl 1,2-epoxide, a poly-alkyl glycidyl ether,

a poly-vinyl ester, a poly-acrylam de, a

the gr&l?;; %/ong?ttn ;'g ) 0? 9amagm'l( 2 a%gbyrggtgacr%‘latﬁbﬁ §/°l<ya'laﬂ(9/b 5’1 ﬁ-w:rylate an poly-

N alkﬂtrilmlna&rylanﬂe,l amilyrelkyl- arﬁsdeyfﬁdly}ﬂuomamla;eua polpaNnalkybacrylamide,

si | ane ol.ysi |.oxane, | y-al kyl .
= ol vardlfe SPrReal k. o ah- il T mppgation eyeidy
ether, aQOIIFVifid edteRa poBi-&irylamitie %&mmaSQMﬂe @-p@lyki{lhleﬂiﬁlﬂéta)boly-a-
contai nin 14 16, 18, 20, 22, or 50 carbon
olefinga pofg-p-2fivd sixeae ety alky vinyh ethers, %B&.\)‘Pﬁh‘eé RAYFSIEE @ Rehurethane, a
polysifiae, a/fflly i 16 R4He, 44A% My AIRY1HhBEHALIRE S TRAE @qt@ d15:880 dahi $or
aroup consnshggx di met hyl am noet hyl %acr | at e
example CQIRHSR i RenTmioisay Which femprises n rakkyl motsit gqntaar@ng/ Hripdks, 20, 22,

30, 40CBr"5@tc5H>l>§ HiohRP fIﬁ@YI'YS@EﬂJ‘ﬁﬁJrY:L@er gfamﬂ}% cérﬁﬁﬁ’é'e(ﬂlﬂ}fé derived from

acrylamde, acrylonitrile, nmethacrylonitril
one oY ARoAPRIETS sglertad fr@mnth«pgrppp eQrisketing ofy dmﬂm}ﬁtrampﬂbyl methacrylate,

dleth}ggﬁh{%@gw Efyiaexarrp e tr| rre?%ﬂfygdrm ﬂguﬂw emacrylamme’ N-

lsoprmﬁﬂqwlmﬂh@@Wmﬂée, mhaplryﬂmltrllcetmalerhgdkﬂrwmgqaﬁo ptticular,

e ASRBILAE 0, i B 8 B, g >

tnmethylmyinpylmnhctﬂymmapryilam déderide] inethhmlanmd@m;iybs&mbthylammonimn

"hlon‘ﬁee?]cN p@let ) 8745 eﬁg@ ﬁ@?’ ﬁr&?{}’%lct j Cgﬁe oﬁ Fa?fr% H) hol i ne;

v1nylpyrrollid1heda:utnyiklasdﬂ§el tMm@closeﬁﬁ&tchbmﬁtbﬂhmidﬁalelc or itaconic anhydride

wits S R IR RS o buttacrytamide
(metthﬂi@Iak’r)latQ myhanylmmdopmpphbahadrﬁmqmeez hl!‘ut lafRide} e fn)é{ha&@;ate

h N (2- hyd h de, |
(et ot By Rl AR iAoy TR N5

hydrof?ém?ﬁﬁéeﬂnhl@e w&rldinbaﬁﬂr(hﬁtlg&rﬁ%}’éiwlféeamd' In@ﬁl%l'&ﬁc acid; itaconic

acCl ; mal ei ¢ anh y , mal el c aci d fumaric acid
anhydpidg; é)‘é%"(nécr%cldamﬁlelﬁﬁﬂﬁéﬁﬁiﬁé@ e aqid; famric agid; gongegtess and

monozﬁﬁli& of FaBARNUCEd, Ade 2] Qro%orﬁ@ ﬁéﬂl %HH Q%&l&%ﬁ@&' rﬁétﬁfﬁf(‘)ﬁane

fonic acid ("AWPs"): vinyl foni c “aci d,
S“1f°nl§@étde(f AMRBsY) V@XL/-‘&M@?IC a(ill‘ie‘flhylaié?tyﬂedt}ésoxyalkyl (meth)acrylates

tetrah)Id%fﬁxggﬁrﬁrﬂ ngc{te a&g )% mhﬁ)n@t?gx&%lﬁgea glrk% }’ﬁ!gfi B(Jél.etél.)acrylate, e.g.

methonmthy@@gh)aytyl:(t%t@)‘)dgxyyﬂ-aydyoxy- -phenoxypropane; methylol methacrylate;

ethox;%ﬁ?ﬁ@ét %(l’}’éfeb égﬁ%ﬁéi@ e{){%&ﬁ%}{m% aa%?ton&‘tige](?gfle@l&l (meth)acrylate;

phenoRye(t3] (amttb)aymalm Xm)vtmdu;dlm rajitoxty ©f hydretyd fodyaxyyikyleyd) alkyl

menpdfSlate XCE i~ P RARP BTV aroEDt COEERARIG: drees

hydroﬁpklybxy;ﬁ'dimfﬂdil)aqmt)wkﬁétﬁﬁene&llgll (Iﬁ&hhovyjatesot‘rlﬂuoroethyl (meth)acrylate,

heptadgej/aglrx.\ ngég li’ﬂ% l%%,gqef (fgxg{oy %atg: T‘qus\éﬂuoroundecyl

(meth)édif?lalfé) Bé&{ayitatiesrondryl (dqét@fa&@tatby ken(anﬁdsﬁeaﬂﬁdfbc&wl (meth)acrylate;
pt adecaf | uor odecyl_ (et h) ac Jate a rop ntyl

mmeﬂ(ﬁ% loxy S@V Ypgihgacry 41t sy QOB '@gﬂ %Slf%t ;@ %ﬁyeropyl

hexadecaf | uorononyl (neth)acryl ate,

t et rahydr operfl uorodecyl (neth)acryl ate;

trimethylsiloxy ethyl (nmeth)acryl ate, 3-acryl oxypropyl

tri met hoxysil ane, and 3-acryl oxypropyl WO 2008/070118

PCT/ US2007/ 024909 8
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tris(trimethylsiloxy)silane,
nmononet hacryl oxynonot ri met hyl si | oxyt erm nat ed
w@oelogerdlys ene oxi de, and nononet hacryl oxypr oppCT/akbiogt/024909
pol ydi et hyl si | oxane where & he al kyl group contains
1-8 carbon atons. The CYSC pol yner can for exanple
contain repeating units of formula Z(Rz) as
her ei nafter deflned and optionally such repeating
tns(tnl%n tliﬁsﬂox@sflJ ,otP 120)%& ﬁ%g!hlﬁé?n%ngt? tthplgssllgxyfﬁlanu}atedrﬁ)gyeék{%@
oxldemﬂymr)neﬁxacr&mwmgﬁpll@l pélgditmethydtloxank ehieteahe ¥RYIGdupafontains

0 ons and 100, Q00 Dal tons. The
1-8 calfnAiEns. T C S R B SETap 4 Forn SR P of frraula Z(Rz)
as herbid&fter GbfnedyDid mbymg:r sultdtpéfing uXSinBluge ﬁﬂﬂﬁtfnlaﬁ@d moieties. The
é&ﬂrolytl MI abi | e honds. _The CYSCé) ner can_for
CYSCGhelvperean BB nAnS AP y&e SYSCpdlymerrean foxeyemple

have PV B cufed Welght o£DeRNRING 100 BhltBRd MAEI00QDO BaltbRaThACYSC
ymer_ or graft copol yrer, a random

bl ock 10 co )
polymepgrm f 9@%?%@@?@“@ b Betyiernt 3§viyang 50°§aym‘?<§?Y Yepolymer can for
exam;hy %mle h;m%wwg, 1861k HoRlis. PhATRISE; Ry ASTAR k te%in%)h P@ free of

one or nobre associations se ecte rom

mainchaipenRBUNGH FhoONE pohytir st for Besmtds byanolymer shertban a block
copol§r9{r%? £ Caﬁﬁ}'ﬁg; )ng Fb?lﬁ(’) %B;S’olﬁﬂ&f ?Hé éste &%ﬁ?rnoerrgkg é)?%%? not be

or’e contain one
a hydmml éfthp dsig cah éorrwmeply be rasseaeihd ofithtthepaiymerttiyamie iof moreer e

assomht%’ontqgélgctém%%Pe%trﬁ%ﬁmrohéﬁ ggdé en5b 83 X;;rigtdaxy wgﬁg fcﬁcesect:&(/alent

arnin |és an
bondsnzeidtentng)lc fcncqse Tat (DfYé(b[ﬁolyrmtr cgti ﬁﬂte&z[m;blh &l c&fin oldrér more Re

m01etles thn%rfu?itg o(}lg & (ﬁ'fﬁge m‘]“ﬁ@ ]lr %?tg]?)lr nhg}i(g#e?%ﬁprg% b o
polymlethg?!eﬂd&xoﬁ:t)dédmgalﬁﬁg ectcﬁ@ héthyletid ol ELnd COY RS b infeltingf

anti-pain anti-psychoti cs,
m“mmgﬂFFo WF@EWEE%@P%@ : hornDnes chol esterol |owering
dThBrm@Btidn ¢48 fOrsd x@@@&r&ﬁﬂaﬁx #1ed95% By IveipBNERRIER C:rhe
nd contraceptives he formul ati on can for, exa

formufafigy ERIORFERIIS nplde dirug splpcipchiterm thspsrew sapsising e'mn pain

medict&Ink VatilpéFohoG&y) Q&ﬂﬁfﬂaﬁﬁna‘?@fe@ %hh&ﬁes t J?l%fe‘é‘t@fol lov@ﬁ T drugs, anti--
fornul ation can for exanmple include a Iigand

osteopgrqsisirags cautirangaegepics andicanipptivesThes fOfrmﬂmrmap é’w exapple

includf Rﬁsr%)%'ﬁ@ lofa BRarRACo 1ML AR actitt déh\éﬁhve geﬂe'?glr BBt thereof.
In a su JeCt cont irnuousl rel eaS

The fWé‘ﬂﬁle@raﬁmaylp@f ineludq a/kkgand ﬁ@t bindgisngejficdlixn the tergesj Tlag
formufA&il ?a% BEL lleot;ebcﬁlte va'échv\ﬁla\ﬁf/] %gﬁ%@e t?j] grltﬁfﬁr tnj%&l on

can or exa e one I N Vi
continpieyshytreloases athgrapeutiABBeffeddve dQseaif dBigdp thetsubjeetcbvat a ged®d of at

least 3?@@ The lf@rﬁﬁl?a?ﬁo“lgn ﬁ)r %giﬁ'l%g%gﬁ?lfelh?hl%/ wied ?es{eatlﬁ vﬁ’ro (elution into

ase no greater t Fans
1L PBS;/pH dgent 3R stnam/atZQO houix reﬂmsesahle «ﬁug 1920 thdn evefragesate dbitlease no

sreatct 0 3 g ok vt Bt St 1P CBuCEisk HoriFl Bt 188 nour
of elutRBSI‘ hepfdrnfulatiert can 76k examipler ted)natvhﬂcﬂipwh@ﬂf)ssted il 6@ @sutiofénto 1L

avera rate reafer than 25
PBS, i 1 ot 5 i 100 00 et ol NG g reer han 25
milligidhs ipBiddas ap&ﬁg&ldovfef &P UholiP perfodd@riA® 8 p&ud ffom il 2 hb@¥4d 1058 hours

i nception of elutjon. The fornul ation can for _ exanple
follong 15W€tl%?fallutl%zhe {oggpléaoq Gy exgmpledeeng yhich, when tested in
PCT/ US2007/ 024909 9
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vitro (elution intol L PBS, pH 7.2 at 37C, stirred at

100 rpm), continuously rel eases between 1 mlligram
wapahs®@ins | | i gram of the drug per day over a peecT/082001/024909

at | east 30 days. The formulation can for exanple be

one which, when tested in vitro (elution into 1 L PBS,

pH 7.2 at 37C, stirred at 100 rpn), continuously

rel eases between 1 mlligramand 60 n1II|grans of the

oo BB PRI, QUL AT B 4 e

milligrm emt 60omillidraml of thieadiug gdr@a¥ overdlpatiodor ot &asti 30rdagx el e

rorm R 5 S B G e i o 0 B 7.2
37°C, raFred &thao P e étinub@lPlleadds bethRefl | HEIlRFMS A 60 Milligtems of the
forrrul ation over a gerl od of 24 hours., The fornul ation

drug peg day; Fyeraged ayep ARy BhhQss @esied dusing giperiod Eamdd honrs e  p§hours
followifd MEé;ﬁBn ontigtidd: TIRSormithtionZaR for3¥4mple bk bAERhRh, VAR tddkd in

continuously rel eases a therapeutic dose of dru

vitro (iaph iniey b PBA- I 7ot P o1 T 08 TrHisanps rotreora g by
welthﬂf #e ufug%éggmnﬁ hﬁa}é&unaro% over ygr%ga of ﬁmﬁmﬁ; aﬂ‘f@fbﬂnulat}gon can for

devi ati on ay nmean. formul ati on can
examgle berpieaviieh mnmednn vitto (elutien inihdnPBSRRERHL @ti3 700, biredzat 100

i t . i .
pm), gé{'ﬁiélﬁcg\%/si reféQQ:E 'a'?%%&b%#;ﬂc 5(?3}5 gggli%ﬁ gger 32%&18@ gfﬁtxgarsrg?ﬁ%agg (vherem
the average 2diindun dstgsrlemg rate dy wighin onastsruia;@nv;atlbtn of tire 3A daly mean. The

rls d rin ot ubj ect

rormFHBR 4 EloP ahbal o RS, T . e bl Wb ey
contmuethsdsasleag:s a thdriyendapdase |o<ﬁ d]fugywafa‘ pmbd veatdese3®dayshe

dr.u he su ect aqver a er 0 at | east. 30 days.
2 ,19 6%%9 ‘lt"ﬁ/a‘{”i%‘@‘ GRS 814 S @e‘ﬁr g‘f PSP OB BNt act i ng
€)) admlimstbridTg ta tHeIdsﬂblj_le_ﬁh a forrfulation dsQlldﬁﬁJed?ﬂU)ﬁiind (D{Eédﬂhﬁuodsty relBasing a

er.e treat nme an for exanple re a

therangifcnly SRS dpse 8 heBonort wEICCH Nt o Ry bR PORS

Optio@XIg i BrE€lARIN iS ProtieRb B &mﬁnh&gﬁ wWithraMifuid, e @Na wqﬁlla Ibffer, before
ect, for exanple 20 subcut aneousl I n

itis a%pﬁ@ggij thﬁ gegp{ggt Gag f?fl egiﬁx@med:sf%e a pgiipdioh @ least 30 mlnutes The

methoH ek ﬂ,p@ma@wmpr%flﬁsiam n 0 %&mula%og QlithReRe dubjEie 30k ERple
nSOFTEFTEtOS glsDcoenac

Subcumuéim Ifhglﬁ’éflqlﬁ@tho‘ish@ﬁé‘ﬁ@&}ﬁ Reswm@pne,fam dhe theraprysigal]yseffective dose
is betP&h Wk a0 Wg 8823 0th %&ﬁ&ﬁ&ﬁ}/ ng 1@‘%&%leﬁ&r and the

exanple conprl Se réleasing t romt
therappigficalliy eff¢ctivie deseas batwernt rmg Mmumpmy elhe mbtdod ganfgr

exam;?éﬁn%lrﬁ@? %ﬁfng‘ﬁﬁg &rﬂ e to%l{lﬁg%\p% a)%ﬁdepc{imm%ﬁ fipr2 el the

W ng ges | condi tion
drug if rgtegsdddianothe foémmplatiwdblyarne onmotfe of ke fblbewmp ahanges in(condijion

ﬁ)ooml{%gm%thg Fartrrul ation to an enzynme, (ivV)

angi ng 'PHe environment surroundi ng the
f @) mul lptiration ofthecfatrmlamoenbodl nments the fornulati on nay
dose of a drug only at or above

rel.ease a.the ut i

360 CEPYUREOTRE IR RO BTG ol at 1 on my

r @V)e aschangifg the pBlrofiiie éhivitgnrhéht Slirr@fdidg lﬁ& foralastrent
e Sy e B e Sl o v
a certadPPI8/ 1F GlakSpl £G o HRAMLH HaARREse 1tk or no drug in an aqueous environment

at an acid pH (such as the stomach), but release a therapeutic dose or drug at a less acid pH such
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as at pH6, or at an alkali pH, such as pH7, pH3, pH9,

or pH 10 or above. This application is particularly
waois@Bobolior the oral delivery of acid al bile dpoDESBOTN4909

as proteins or peptides that would be damaged by the

acid environnent of the stomach. The CYSC pol ynmer and

t he drug/ CYSC pol yner conpositions used in the present

invention 5 can optionally have one or, where

si hl e, r n o
o at 5 Bt oA o, LR BT o138 S OO aBibe, Fsoptication s
partic1115rl}2 Osefil Ifethereitah dﬂfvybi'y of aaﬂll albileflirdgs such(ad)prdétbifis POpepiitds that
not cotgltal 40 nol £% nmet hacrylic acid units.

woul aﬁ*ﬁgedpl?}f ﬁ@?‘g&ﬂ‘é%"wt P siPMachs- 20 ol e% acrylic
THRAC USO polghigl Andehie MhigfC BST Polyiet Sompoditiohd \@ed &l 18 Breséh® Bivention

not contain 20-40 nole% acrylic acid or_alkyl acrylic

can opfiongfly have gne e whste Ropblednerkhan gae of thet folleywing charagteistics.

(15 T8¢ plymenddRs Aot @nthéh CRIPRBIEH ABBadflc dctPuliR! ymer does
not contain side chains containing 12-18 carbons (7)

(2 e piyerddoegiprisongin 200t mpls*eamethacrdic asidomitihi ch i s
3) TREKBSyher ddas ngtycomi 9‘2@&9]&:24 a%?ylfc%c dbr 'Xﬁdy%c){'ylz 3c1d 1Hnts

contalning a car OX or car t nol e
(4p theyatymen dgesalomré@u Re140vmedleia acrb'b@scxd bralk 8 @crytioacid units

7
(SF{h% Efg@#& Xoésqg)f‘ cO § sﬁg g %Q?H&ﬁlllg 1)8 &%ﬁ%?&%ﬁf ;nggﬁn

(6x dpq»logymer dogs nd} célfhfan pxdb yhmms qontammrtg - tihwrlmqsl astic
(7fh1a%t e do 12 ccgnlga% Qoaﬁ') 1 at I w}&% i zi" %ﬁog’e qoge}y de also to

yner dSe<eHoE 2 ¢8RP
ah hmﬂn;eebmmmhge cpbbyyier chh@&ylb Qﬂﬁnou’%@ t h rough an

|deI|nk e.. (14) the pol nt ai
SEPHEIEES bad EAreCA e R S AGE P, b less % 3.0
(9PpThy/paryméetaRs indé faandfai fiimuni ts derived from a vinyl
@orth%e iy%q% t he pql yner cont ains nore than 40% of units
( 4° net A pagdeshcerolymary) ¢ he pol yner does not
(1iuyﬂfeqiomrmﬁﬁaemsﬁsﬁccum 25 (18) the pol ymer

has a pKa greater than 4 (19) the polynmer is not used
(1the,peJumerig npleanRlasiEansthi ch is pl aced between an

(13thEpdiPher RIS h@tsdéﬁﬁlr{:@@? Ho%tﬂ@hfcﬂ?s Sk dad gle%lymer backbone
exterior volume into which e drive is to be

thigpghparmanbgdridelikpge-he pol ymer is not cross-1inked or
t i On:
TS S SO Bl A s
(lﬁﬂtb@kolymer dogsrnsi qon@lmlgmis denpwed Hiom aviBgl amide opor ous
5 e
(IW@I{}E%&%O ‘%\éér“g‘e gr%élo?% y&gl?%{} gonﬁég%Fgrgrﬂearl?tzegt ion. WO
(1'’20b68pdyiadridd e Pady HygaDyreé/vaied eg@sedltb water.

(18) the polymer has a pKa greater than 4

—

(19) the polymer is not used as a gating membrane which is placed between an interior
enclosure comprising the drug and an exterior volume into which the drive is to be dispensed.
(20) the polymer is not cross-linked or otherwise rendered nonflowable, e.g. by making it
part of a block copolymer containing a high melting block, or immobilizing it within a
microporous membrane, hollow fiber or fabric mesh.

(21) the polymer is not prepared by emulsion polymerization.
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(22) Drug is a compound which woul d not be suitable
use in a conposition applied to the

for

WO b@saraigs i s not 4-acetanm do phenol
not nicoti ne.

t he

skwhl I

CaEE

pol yner

roduc

ski n.
(24) therPdT/U§200%024909

(23)

5 (25) the dnug is not pilocarpine (26)
the conmposition is not produced by dipping a film of
sol ution of the drug.
(27) the conposition is produced by di spersing the

(ﬁf l?glﬁ ifla EJ‘

eit is SO|Id

than

4ig ‘Wé‘t

@6of
ace

bl hiep

i nto an aqueous

TR A TRl S

10 (29) the conposition contains
0) the conposition does not
conposition does not contain

eco

TEsg 1{11% gg’mtg?sn r?él apphed to the

aaﬁmedhgﬁ§&hnhhﬁn@onp03|t|on is not a water-in-oi
the conposition is not an aqueous

ST &

(26) 8@
cont

sob)é]p? ghth
(zmhy g@ﬁp@hmﬂ 153

alon 3%
TUgAS A% PHS

HPRRe rate at which the drug is

edth ltfomm&dpeo@@émsmpmﬁgla ifm BPthe pORHePInt®sh fYieous
rolled variation of the tenperature of the CYSC

l'yer

e@bYR Q'@Jng‘ﬁ‘let

conposi

IOﬂ I'S NO

{#&hd inB

used

CGEEQ the drug is released fromthe CYSC

?erpﬁbﬁlﬂﬁer()f

(2§)ntaﬁ PRIMPAsHion lﬁmhmducqtbm@mgm mrithche tyrmeypwhile it is solid.

RS sitA cht\éf%Q {dsQthah 859/

anyl ng
(30)tbe qupqsbtoaudne@qt nontma “@@anpl es,

ich@bnd? B4

ers 1n

acconp

G PfhEHbmpdif

enu

ravvlns In

PRI

R

rated in the
he Figures

as further

summari ze
descri bed

the correlati on between
1A 1Band 1 C 25 and

(32)tbe Smngdséionwmm'asvatcefm-mledlutsmrel sewhere in the

(3@‘1%‘3

i cation

fomﬁ\qgmog é%n

PR

No. LA 2A 3A 4A 5A 6A 7A
eQuECul§ion s 5 1 326-3-1 326-5-1

38 ﬂl%-réle aBRfficB theldruglid disperspd &roiahe inDAitibAAs ot Lorkedled BA

coRighlied \ghRiog.s) i

s

ierf G 35C 0

26-8-3 327-3-1
YBfhnpl e No. 15A 16A

(39)Ahe AiBA ish@RaztdAronaiiel(Ey SpolPribr 46 a lendptPatlire DeBdROthO mtlting point of

32

the polymer

-11- 327-42-2 327-42-

3

11

(36) composition is not used to block a channel in a mammal
BRIEF DESCRIPTION OF THE DRAWINGS

The invention is illustrated in the accompanying drawings in which the Figures

summarize results obtained in the Examples, as further described below.

The table below shows the correlation between the Example numbers in Tables 1A, 1B and 1C

and the Sample numbers referred to elsewhere in the specification.

Example No. 1A 2A 3A 4A 5A 6A 7TA
Sample No. 328-133-1 326-1-1 326-2-1 326-3-1 326-5-1 213/2:-1- 327-39-1
Example No. | 8A 9A 10A 11A 12A 13A 14A
Sample No. 327-40-1 326-8-1A | 326-8-3 | 327-3-1 | 327-3-3B | 327- 327-

B 137-1 137-3
Example No. 15A 16A 17A 18A 19A 20A
Sample No. 326-6-1 326-6-3 326-9-1 | 326-11- | 327-42-2 327-42-

3 11
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WD 2008/ 070118 PCT/ US2007/ 024909 12 DETAI LED

DESCRI PTI ON OF THE | NVENTION Definitions In this
walkesiooaws e the foll owi ng definitions are enpl BEUS200M@24909

ternms "pharnmaceutical formikation,”™ "pharnmaceuti cal

conposition,” and "drug 5 fornul ati on" nean any

conposition which (i) is suitable for adm nistration

to a human being or other mammal or which can be

il it suitable for such
DET%Q‘@]?%%S@I?E@%E?}fﬁﬂyvggﬂgﬁlﬁges at | east one drug
Definitivls at | east one CYSC polyner. In addlti on, a

formul atjon nmay.conpr, eadd|t|o non-active

c B Dbl S SR B RR t ROk o ents.

f irhd: RFfAS “ph@ﬁiizfcbﬂ[cal‘rﬂi'xﬁﬁlhﬁ(brﬁ” ‘qih@nﬁd&aaucamonhﬁsmsed ahd®*“drug
[ its

i f i nprove .t he el ease, | rove
fOM%vg. %15 gn apy caﬂ’@P%iP%wBﬁF @grs sy} ‘ﬂ%i' fu}m %rewfac}}%an being or
other ﬂﬁﬁﬁxﬁ[ BREIGiEh cd RRARARHIDg. stBRTi R &l HilleNOsuitable foﬂ;lash 5cﬁﬁ1H§tratlon
"t herapeutic” therapeutlc agent" or "

and ('Héa‘ﬁp%%??/ aldedRy owmhea apdsat AP d et PYHymph }fs%ilt&gﬁ é leatwn
may c%pﬁwdmﬁélogdrp@nw caﬁﬁdnu&s sufh % ﬁme&ﬁamcﬁﬁe&é IBfErs,

| ocal % [ or sstemca g i ncl udes
cametimatgﬂ@& gte éhaég@rﬁ 8 uswg mdefx opfmpIpYeghe éwe r@le@eflméwem physical

mwo%@;(éégn ltnh §E[S| CI EI%IJ’De sﬂé’: E%I%fc CZSF%E crgénaﬁrﬁ 157

i B¢ tgthes “dmg™h dbcramutmc ;atherpeuticedemane’idreg” ndanany dsr,g which is
biolo aﬂg{@gm%%?@g‘ég Pﬁ%ﬁlﬁé{gﬁ?%gﬂg gi?té\}ésfgxﬂarhelfr%gl bten% oro her mammal
locally)ﬁnckéordy&teasellyo and inh}udémiagxmbtst agante Examiples lof dxfugemt dtchmbed in
well kn \?\;(%Jvﬁ' ﬁ{ lE':artuere (r)efere QCee]s %llil Catg :tl? erck tInci%x ax%j &ﬁDP’ﬁgm sl'igesk‘%e{erence and

active“or I'VE
they mdlmip mmt hemtanqni ateaﬁbamanta mmmsmngtab ahppmmanrsombemhces used

for th |oI 0 i ive.net abollte? %e%? V\:thh beE
or the,{reafy cpé?‘f ‘%ﬂ: f‘\%"%‘? oy oE mitigafign. of g disease, or Hipess: supstanges
whlch%@feartwstﬁﬁdué)(yr thé) funBBdredTahd 1sdally Opro alrfsEwhich Bécoﬁféﬂﬂblﬁgihally

"‘Ct“’eD°|ﬁ z)’fQ(ﬁeltr ‘?ecggﬁe %hl‘/ g’é‘u% "ég Pil*}‘fe‘#rt?raepq'gé?gg}ca'lu%‘?’ EP‘“P?PH ‘H?lggwa“y

actwe@lﬁh@élioﬁ@ﬁ bﬂﬁuﬁd\whitch BE&H@W&ng@M acb@e driifdrd gaﬂle'dﬂc@they have been
single fornulation. Drugs suitable for use in

Produgﬁdéyéhﬁ metalalism Rfif PapeYrTophemisaky iffereat Wpesafdrugs vebmmw be
used with thé inR}@ntﬁ)ﬁ’aré &ls&l@ie‘drﬂi‘ mbfo deltdlﬂﬁte15§1 thi® hppiRafor? MulfBle drugs may
and in paragraph 0045 of US 2003/0224974, the entire

be mcmdgémcassengé% ognulatien: hDmge suitgble feratsa inethe asﬂsméfrmeéwe for
exam;h@&@él@se i éoltu‘ﬂg 1§t| l!mePHSr R%futn 1 6ind 58, '5? 339%891% |paragraph
enconpasses I's not Timted to, human beings .
0045 Qﬁlﬁ‘e2003f9aa4ﬁa7l4sthe anigreldisgiongres dfowhich arh nr@hrnosﬂttnblw 1gfarenceherein
| . The term"therapeutically effective amunt”
forall?f’eu%%gg;gn anount of a therapeutic agent, or a rate of
d€he teem Ymahmal ¢rrceﬂ'agsump®sesg buttis naflinetetl ity dautnen beings and other
a?SCIa.rll tal etlsasuge lchelzsdnotther %1?131 ffect. The 30
préc SR e erap Bt P2 B wi |l vary according
t Thd then ttherdpdutioal Iyt edfebeve anaah e dneahian A ROO0B4 hétapd8ic agent, or a

rate o <IeUr3$<2>9 a &/e%%g&g:gagent effective to facilitate a desired therapeutic effect. The

precise desired therapeutic effect will vary according to the condition to be treated, the
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13 fornulation to be adm nistered, and a variety of
ot her factors that are appreciated by those of
woreasnarys skill in the art. The term "di agnost PCT/agmat/ 924909
means any chem cal noiety tilbat nay be used for
di agnosis or in a diagnostic test. For exanple,
di agnostic agents include inmagi ng agents containing 5
radioisotopes contrasting agents containing for
anmpl enz s, . flugrescent. substance
form RATS e reat 4 et e TR OB rferleg fose of
ordin@¥¥ skilljri theags to an individual in order to alter a
.State, whether or pot. th rocess

SIO|Q i cal
PREF lrn S S on S S e chemisahmoieh T Sgied fs diagnosis

or in d dihghogtic tekt] Edi eﬁaﬂﬁl@&ilﬁgnbknch%eﬁtg iiRARe dnidifdAg@n@Ictftaining
fornmulation in 10 vivo, possi bl e to make use of

radioipGORFP DB BEE B2 otaivte e g*%ﬂloé@e{ﬁnﬁwee% Heorescent substances
and teX#kect ed physiol ogical conditions in the delivery

site or organ of interest (e.g. gastrointestinally for

aThe term "Beatmenic mearrdbeanplication o4 Praepisamen indjvidushis order to alter

a phys‘magsph%ta@ef “me&,@r &}rho{ {}‘leFSl'JcEQ ih@ides a LG AOSAAES Or M i S
pl aced In ¥SIO 0gl ca fered saline at a

p Ay an pidisgtos af the ikt Atwhicl A dsigovil b celedsed frethavdawg formulation in
v, RS Sy or AROLD 3SR e SRR ey
physialpgienl oomditionlsiim theidelivesy sitsl cea)sad Olf mtexest (mg.\gastrqhntbﬂisrallfr forapill

or sub@n?ta?%}:lﬁy tf(l}%g Plan{}d kncg‘ne ex e o% suc a\r{gn rr{’e%? g%s¥,§he go%ggei fgrm is

conparatl e neasu
placed' ﬁqxhysmibgleai 'buffeied asleneaf a phydidlgpicat apHand elphgsi@ogitallyhrelevant

empet S bRt gs o 2 oy O Brear ot TR g ane

releasedamdll thetié ovér véhichdie Bireleghev@yan id @moﬁaﬁtis’ilhmmdre tha@l @dfdicator of

d el ease over. an extended period of
in vive F‘ngts Fv}?s “%S’gﬁ‘b‘ %%W‘B?mt%f]}e%s“&‘im‘ﬂ’ésy , such that

| essntdoled” ralehselofi@ deligl theluss réI@hse @S B dirkh f&ﬂaqiré-uetepﬂuned or
systai ned release rate may provide, for exanp

adjustable way suchithat theamosmhorgaie oF fiming of felease iorre-setar Eﬁgalﬁefeér‘r\l a
(hwmQQ§9ge form over a certain time period, under
ical conditions or inan in vitro test.

siolo
%S@we ?@Il?éﬁf‘s%f afliug dnqans klease QYer 2n pdended pesiad offigre, for
exmrﬂgé(ﬂim& Rours & dads gﬁ&ﬁhﬁtl L tfn bl R %’Eg 1s%§le9s§§ 'imf?alﬁrh% Lustained

eriod of tinme. us re ease can rece
releas¢ rpitd meseprobifle slasexamplal a redtasegba ceThin apecrlﬁm:d yoount 0§¢ frug from a

dosagé‘g)rﬁis&% &J‘f?u ?'BES&Q ufider Bh ﬁe%%"égﬁqﬁdl ‘é&@{uo‘?{é ok jp yitro test

hi Stration o drug e release o
f YBolusy rdwageaxﬂsmehamf a labgé dn@eamr év(ag’rp& alt ¢faadrdg ati ane dime or
over a sﬁvr? %neo&tolf ?ta%l yoﬁ%fr{élga e ee%r fe%g#_.nngo lowed lfy sustamgd rel«taase
eThetetm faurstleffectt @f used dn the coditextiof kimgslehvﬁry tharireg ddhdmiste@Bm of a

of a,dr fr a.dosage fo n1und
arug fppEinf et PR GO0 G SR BOlER Wt frod Sesired s o rre
typicailg, eﬁbe&ﬁﬁ@ tlhmha'ayameilt;gaffeadwdduwfdi eHoe dx a1, ncbursabffect &AL be

t.e ture_such, as 25C or 37C. ur st
define|an B A Fape SEROEABE 1 87§ S BOP Y3-308T™ podef specitic’
experiffental 5o2af#i60€) 34K when the dosage form is placed in physiological buffered saline
at a set temperature such as at about 25°C or 37°C. A burst is generally followed by a rapidly
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14 decreasing rate of release. A burst effect may be
characterized by the rel ease of a certain defined
wapwsnroies a drug from a dosage form under speRCT/U82007/024909
conditions. For exanple, aiburst effect may be
defined as the release of a defined threshold anmount
of the total anount of |oaded drug over a defined
time under physiological conditions (in nornal
t ende se, e Q. stroi.ntestinal r 5 pill _or
decredsieie Sheeres it RS Y SehrenPiresby i sefoat &'a i defined
amouitiof b drigeffdm Eabsa@s aorpl endesspaéific tordittbnalFoy exandle,aburst effect may

o e S ot e TS S 5Bt 51 SR ek o over

deﬁneatmﬁeaﬁﬁ&r pH9¥oloaical &aditiohdfh natmall Reside SN e.at galstﬁ‘(ﬂﬁt’éstlnally for a
0% at |east 80% at |east, 90% or at |east 95% of

pill OftSHEC“Eaé‘F%SlYaﬁ?ﬁ%tmRiFntb?rug asERpsdn Vit testifer amalyes deseriped above

or as &Q&hﬂe@ﬁl @eExRaplel baBwC #br éaﬁmpfeome%emaldeamo% Ma Bt 89east 20%,
hour, 2 hours, 3, hours, hours, 8 hours, 10 hours

at 1eas1 30% oAt enst 4056, 0 leas H0%, ablgast 6%sat leaat 108e 0t leas § 0%p atrlgast 90% or
at 1easP95%% Eh%%t%} %{%?&95 i&a&a lhtb%ed& e 130, agidﬁné @%ﬁn@d time can be

Si gni |cant st e be a dosage formt
for exfrople 30amiphitss, lrlmue,a?swst, éslzoutrSh éhom&% lmurs, @ howrs; 1 hours, 16

hours Y8R0, 24 hoglr#*%fslh%ge& 4!8%& tmtl.gc%ol‘!gg}afgﬁ] th(?ag B, difplay a

hour pério OW N
signifieari (bdlsmffﬁcs may be h dosagv émnl tbat, foh exatigpde geedsey Iess than 10% of the

etr ri.or to ant ati i 9n s 1 hat
total aprp nts rusgel elqtmtB él%e c}ogrg% rT'BTma gver . o115])ur egloxl'll,fgl"f‘?\%}l%mglamatlon In
certam mbﬁdﬁmédtedf the irvasttondy desege forrm duyire-olehted pried te &aplantation so that
b e .fornd nd S|ﬁ1glar terms nmean any fornul ation
any LBFte ¢t ePenh WP¥-ease rate (e.g., rate of
t The tlaﬁnﬁfcoﬁt@él%afta):as@fdeﬁcd‘[ Udntrélled Qé16AE dd@%&: If&dm" and similar terms
subst a ce contained therein is controlle

mean Btﬂono%éiﬁ}jlée Pheein the ealgase e {e-8p rng, ofl thr@mg oft1 release) of a drug

or oth&f&éhlféa%ﬂﬁﬂinc@fsoﬁtﬁﬁed fHerid R lcbeblidd BY tHdQdeliée by ddsBEd f4EIR Btself
delivery of an anpunt of dr ug to a particul ar target

and/orhyithe %rtwrsmasmtqf &8f- drontiofed dmug ele%@wpléd%ieilvaf # argount of
drug t@Qbhﬁicﬂﬁr el fsifet ﬁp%@icﬁlﬁmﬁe %rte?(amﬁa%eﬁ@errﬁbf Q@M{&@f drugtoa
when used in the context of ‘drug delivery, such
tumor'sf¢.ug del i ver y devi ce" neans any devi ce that can
d "
Zibéot%égﬁ c%é' 8 eﬁ P%lﬁgglt@ggﬁbh 82 Sn%qgﬁwrfguclgg §1rug delivery
dev1cq”mﬁlaa.<danygieg@b thag sayedediver g ncdudibgpills anpseiqsaseéhab¢r®ts medical

1mpla(f?£l§9 E]e,svwcs n{ ggst%rtg% {x&?dlﬁélsetﬁ]tt %IPCI aﬁlg %[legggr })91\5/ ga&%@e st?énts

drug-erhemg [steots pind atlemf-graftsj gsalftsnj¢ 8., aghc gnaﬁk)eartlﬁblabheraadzab/es
eads er.odabl e

cerebrgsHJ dna‘f a0 fgllrsﬁm?tf ya%qkﬁm %trogesd 8‘1/(*08%@1&?{163% gl&?lij)galggvl}l%l % and
the lxkamhd eatelmaile rnipulatddudtvicgs @l g dedceswlnd chithetans, ineludiag eatheters

as a res of. heating the tip of the
which gt feidhe Sy, S8 8 LSS b nSlind Bl ShabliGaile °F (E
WHheCtorne Odu@ﬁgeSfeﬁn'amemg d@ﬁmmumd@ﬁicm Eomlmsglslsaﬁfgd:oﬁipounded or
is Sul.ta e

presented in such a .t hat
procesgefanAFRSETISE Mot 6 vy i it ita éfagssaléms £0h 8 fublect. A dosage
form &)ﬂiﬁﬂﬁésﬁm SC %@ﬁcp hd/ Hﬁfugam& may £1§deﬂclua@6hd@)fn&l: Sfher additives,
i ncl ude one or nore ot her addi tives, for exa
ggqngers stabilizers,

for exyypple RbarmacsusisalinacseRiahle BISIRIeNES  SITRETS ReRetration e
penetrati on enhancers, stabilizers, WO 2008/ 070118
PCT/ US2007/ 024909
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15 buffers or other materials physically associ ated

with the drug and/or the CYSC polynmer to enhance the
waledosweriabi | ity of the dosage form and/ or the PCT/US2007/024909

ef fectiveness of the drug. 1A dosage form nmay be

adm ni stered, for exanple, as a liquid, a suspension,

a solid such as a tablet, pill, capsule (including a

nicrocapsule) enmul sion, mcelle, ointnent, gel ,

| udi
outter Bl Rl sl P B S AR T R Yot o
enhanee the delivetability of the ldesdge f@m anﬁhﬁ‘ thtaeshecrevehess wf charalnfgo rA dosage

ex I be a ied e tern AS a or )
form 8, PRALSI P s ST 263 Dbt FPeap e i a3 taler, pil,
capsule/ilcmding @, mxefocs;ssunb e:hﬁilsyon maéeaet@ﬂtnﬁm z€l] @fdlSidn, depot (1nclud1ng
subcut neo The terns ‘associ ati on' ‘associ at ed

a subayrgequy lmpiéeteﬁéiﬁnotm cpig op N frRplanted d6viss, o-BrityiTRi PR like.

The d6938E TRl cal Q¥ @Rarhplo bk Wk cxt’::ﬁlrallfe $r9§ Spaté}P\Sﬁh @Wme applied partly
I oni c. and hydrogen bonds) and an_der 10

externplly andopartlyigrphant %Pwonmhﬁelm erﬁpbaqea pr injpced éEl?q“E?ﬁeQ‘ﬁPY(aug h

OTheferRdMagdoe AtioP O PRt SRt Snd® FHRMiKE Gfkan BYy §Pé @ﬁH{e?zfctlon including
structure, and interactions t hrough physical m Xxing.

chemicgblpprdsr(insbidings for euample.aiovalens, igsiednd hydrbgendonds) and/of Van der
s G5 A58 )t AR o
by mojrcalag situgtire @ng ertéractions tllrmugb phesigal mixiog.her than a

pﬁlj{agtg?le%nsfg&n%ta?a?" Xg \}sad in tgc Q({n)t(exrtrg% 3 d%gvelc'yr mean thvegF of drug
in a pattenl, gelesallyeal Slubﬂmylaﬁf' rd@ulag p:atena roverm;rre-ademgi perlod of time (e g.,

other f?lgl? ég%}soldn oc1a%le ?}J\{il 4l lfxé 15 a L{‘ﬁgﬁﬁ"t’[gg} "gz#{?énes ePt 'a?ﬂlnoral"
drug deliveey ufcrudvmdlhlveryaff delrpl ah ﬁfcfﬂaklﬂg idecreasin; swbstafiidllyldoRRant, or
nd further includes deliv that.i.s continuous, or .
pulsatd ate SFEPE] 907160 (o rARANGL O ide Bt L fEne. SoIYTRS phdrug formulation
for a unftifde) | 200 Bhrthee theludaSdeliRBlyitRd id @niinwhe B Sdktasillp QUMshuous, or
including a polynmer, 20 neans that the conpound has
chronigeen treated so that it contains a functional noiety

( Theftern? " fiRétRInYlizedh a8 Qp;yl‘leh ko QLTS cdmpdlink hﬁﬁluﬂlﬁé 8@ mer,
chem cal reaction) which was not present on

meansdbat i AoEPoRRe sdeemscatedesarthad ifrconigins ¢ dunctigpal tnrpeety (i.e. a moiety
whichRal1 @fl&etré/o qurith e@ﬂ&péﬁéﬂﬁjc h&a@tm P:h VoS n@f/ﬁrgs%ﬂf:&fjl’he t:@r{lpound
exanpl e an e In the sol paranet er .
beforetthg matlatrkwr 50 |t@t asmlanrtw oftthe ccsmmnd nxcéamgyd, Etsavxdnmeddf@r
ai ght 25 chain al kyl
exam}ﬁé lsgta cfé@ig@%ﬁr g%gﬁmg% ﬁng{ﬂ{(yl noi eti es, cycl oal kyl
nbiegeine Salkydhig usesd iotthie spamlﬁcaﬁron toomém@tallett gwortienivhigh afe straight

chain %al}éﬁyrﬁc;ieathe ,rb%a c{h {, n%phxﬁox?nes cyc‘ﬁ)ylfk?/hlggleg gsgg I%Q%{l& which

consispassdrsially aﬁtM{OS)r arale pﬁitxatght cig@rsalkylebronyched x:lgim alkgband pycloalkyl
wWhere otherwi se noted. Tenperatures are in degrees
moietigssnt i grade (C). Mbl ecul ar wei ghts of pol yners are in
3m this kpeRitRatian, @ants,l edies am/perra@age@dre By knarghvyek@Ipt s/hér&/bbhermse

noted p%?aé%‘ésa %?gn é)eg rC\ggtllgr?éeg(g{\f p@gﬁﬁlﬁﬁ %%g#ts 81{ po\i\emg's are in
Daltorﬁ Ndr® iah Bgaddraye t6RREIaMWdiBhta (MK 628 bttéd 1ol 6 weight average

PCT/ US2007/ 024909
molecular weights (Mw), and are measured by gel permeation chromatography (GPC) with a
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15

16 light scattering detection nmethod, using a DAWN DSP
| aser photoneter from Watt Technol ogy. In defining
wo b@spaiiysrer s, this specification uses the terpPeI/US2007/024909
"melting point"(often abbneviated to Tp or Tn),
"onset of nelting tenperature” (often abbreviated to
To) and "heat of fusion" (which is a neasure of
crystallinity of the polyner, is expressed in J/g and
oft 5. abbr ated to Tp,. To and
ight dg8yeBok ARl aRTiEd, e » DA e Bres Ao RB e Ham Werte
Techxfolt@lye i[mdkfﬁrﬁfg tBS@lymersgth;s&p@lﬂ&ﬂoxD%s chQBﬂm'EAmeltmg point"(often
NSt r . e of tenperat "
abbreyied 15 FF SeTrgh "o ight el e TaBetrer fofes SR pushio b prdifeat of
fusior" ¢Which @Jd»kh@asuﬂsﬂﬁ" chy@tallfnity RE tHe eRlislEeresddd B and is often
intersection of the baseline t he DSC peak and the
abbreyjptgd to AT dp, ToandyhH determined w&@dlﬁ@few@@caﬂaﬁlaqﬂ@nmﬂer
(herelhﬁfég mbgteog 16¢ BSCEm 'Pﬁéﬁstr‘ﬂhmeh? Gt Q[P‘%e Ghfe {%ﬁlr@ }T%ange of
SsS erw se state ues o
10°C/anm;| efHreme 1 mw €d Tons thh peakandtmg thmatratuyq: lad TBusi tke temperature
at the Yr{tgi'gc%’?brgbﬁtzle nésv LRI 3 OO{P@%%&%@? tﬁeeg Ise o%tstglfe %aﬁdet Ene being defined
as theedngeutrt@mecswlepgst pireofitbs DE&C cormtbelrolwl Bd WUilessreierhBattated, the

C rolle 0 0 and smal | sanpl e

Valuesa‘gg[tﬁt g? aﬂ@?ﬁf%’ﬂi‘???n&g§n4heasﬁ hegtqy EII%I lity paraneters
OBURIViRR6Si G iVEN IR réiR ke 4h aélﬁgonb@axﬂgum%mﬁka lﬁﬁ@@mrbadﬁeld LVT
in DDW Van 15 Krevelen "Properties of Poly

vnscorE?tgre\vlﬂbq.n elq_cg@?lcalib@emqgtat égﬁf@ﬁp%‘hpgnai bgrateramtrg}lgd for example to

95°C, QX PERAPRehpldadapRl hsin@épintilesd £G87 z Thi s tabl e bel ow
sets out other ternms and abbreviations used in this

s pelubiitycRaranegiers giygn hersin wase paleidased singametheds desgribgd imD.W. Van

Kreve!elﬂem'o Wile 20ORY) I\grzg‘l 1]§lsé3vg¥/ M@g 0136/ ﬂ34&89clal%r 214, and are ex)?ressed in
;atlon ani ng I'i near noi ont ai ni ng

lmﬂs@ﬁ#%@n at ons, optlonally dlrectly Ilnked to each

oﬁﬁ? table b(a%%v s &u%lt % erxﬁg a%‘a%viaﬂoﬂ%l %@ '& tﬁf‘s sBec%é%YLn and the

group contalns x carbon a
meanihgsta e eipfibuaet tplthare. CxMA an n- aIkyI nethacrylate in

whi ch the n-al kyl group contains x carbon atons, e.g.

C 16MA is hexadecyl nethacrylate. (nmeth)acrylate an

acrylate or nethacrylate (neth)acrylic acrylic acid

or nethacrylic acid acid AA Acrylic acid MA

Met hacrylic acid M BK Methyl isobutyl ketone



Al BN Azobi si sobutyronitrile
acryl ate
wEBBSA7@HR =CH CO- O (CH2CH20) 6H PEGSMVA

DMAEA di et hyl am noet hyl
DVAEMA di net hyl am noet hyl net hacryl ate
PCT/US2007/024909

CH2=C( CH3) - CO- O- ( CH2CH20) 5@H2CH2OH  PEGS-
CH2=C( CH3) - CO- O- ( CH2CH20) 5CH2CH20OCH3  OCH3MA PEGO-
CH2=C( CH3) - CO- O- ( CH2CH20) 8CH2CH2OCH3  OCH3MA PEGL2-
CH2=C( CH3) - CO- O- ( CH2CH20) 11CH2CH2OCH3  OCH3MA PEG23-
CH2=C( CH3) - CO- O- ( CH2CH20) 22CH2CH2OCH3  OCH3MA PEG25-
CH2=C( CH3) - CO- O ( CH2CH20) 24CH2CH2OCH3 ~ OCH3MA PEGA6-

AbksERatich

DD M

oo™ U

CX cHp=c( G

afiig O ( CH2CH20) 45CH2CH20CH3  OCH3MVA

=00 COLIDN o\ faN A EoYa NiNa R AWa WAl R DY 099
. ~J \ ey -
—E%jmeﬁ inkéd to"each other.

TR i

ét&?%ﬁlﬂ na Uai%'lyﬁ

Cx2008/ 07
al cohol
BVP but

Dani8alRCa¢ryISR QOVIHiEMO 0 Blkyl EBoub B¥tdissoqmarbply htoms, e.g. C16A is

gg&gy,g&pw& acetate NWP N-net hyl pyrrolidone
P- -nercapto propionate Mglyol Mglyol 812, a

CxMpj gl yc
Tri gano
hexanoal

(megpcayiit

o1 ttedkylimethaerylafe it witieh the n-ay| Zrdp eontains XEribgmpens: c-¢.
KCAABA ishekadbiyt MbthR|NiAXY- 3, 5, 5-tri net hyl

solubi li f‘,’

pfin a5Fylatpransthagrglate) o1 o- 11(3, 17, 21-tri hydr oxy- |

(metiadiiic N

y hapyIR @€id odlméthAdh@becid, 20- di one) Prav Pravachol,

aci ich has a solubility paranmeter of 21.07,
3, 5-di hydroxy-7- [6-hydroxy-2-nethyl - 8-

AA( 2- net hyAbylienaly| oxy)- 1, 2,6, 7, 8, 8a-

MAilc)\ailyd Méf?lh’éf;’lié%i:ﬁ'ri =y =—heptanotrc—acth

MiBK Methy! isobutyl ketone

AIBN Azobisisobutyronitrile

DMAEA dimethylaminoethyl acrylate

DMAEMA dimethylaminoethyl methacrylate

PEG6A CH,=CH-CO-0O-(CH,CH,0):H

PEG6MA CH,=C(CH;)-CO-0-(CH,CH,0);CH,CH,OH

PEG6- CH,=C(CH;)-CO-0-(CH,CH,0);CH,CH,OCHj;

OCH3MA

PEGY- CH,=C(CHj3)-C0O-0-(CH;,CH,0);CH,CH,OCHj;

OCH3IMA

PEGI12- CH,=C(CH3)-C0O-0-(CH,CH,0),;CH,CH,OCHj;

OCH3MA

PEG23- CH,=C(CH3)-CO-0-(CH,CH,0),,CH,CH,0OCH;

OCH3IMA

PEG25- CH,=C(CH3)-CO-0-(CH,CH,0),4CH,CH,OCH;

OCH3MA

PEG46- CH,=C(CH3)-C0O-0-(CH,CH>0),sCH,CH,OCH;

OCH3MA

PPG6-OHMA | CH,=C(CHj;)-C)-O-(CH,CH(CH,)O)sH

PEG25 C22 CH,=C(CH3)-C)-0-(CH,CH(CH;)O)sC12Has

MA
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reference unless the context clearly dictates
ot herwi se. Thus, for exanple, a reference to "a part"”

WO p@Bodass a plurality of such parts, and so forthuSI®024909
term "conprises” and grammabi cal equival ents thereof
are used in this specification 15 to nean that, in
addition to the features specifically identified,
other features are optionally present. For exanple, a

C whi ch conprises")
Ge"e'l'agﬂggges ? 8093? ég@n’gng ggec%'%gigsé‘ﬁf ain only ingredients

AIn tBlsapdnﬁZ‘,atlon referbnce)i?.trﬂadl tonperticuldr fedturgs eftthe fiventidn(icluding
f qﬁ\ %ne or, nore .other ingredients. The
or ex B0 oRBEPE: TG EESOHEPTT-JOUFS SRR e cRP U ranges,

methoaquy atserdsslts, bry. e Ofis tosbelimeétstoed giattht isoBAlRe bN@E invietion in this
t|on to the features specifically identified, 20

speci t?f“iﬁ%!‘r ingludgs allapproppiats compinations ofpHch pagisulapteatzgse F Pa‘rwple

whereal gaifculaf eafilr@isiet1dsBY Bithé &htext Ba pRfidlar@mbol &%t or a particular
foll owed by a nunber is used herein to denote the

claim.{hat featyge cap ?1%5@%56@}9 thei S VARPFPPEIRK: in theuprsaxt pfgthertparticular

embomntbﬁn@clﬁlﬂﬁgﬁlﬁﬂ\fﬁﬁgvéﬁoh' BARFallyl Mt or no upper
limt, depending on the vari abI e being defined). For

eXbapnlodiments diselpsed'in thisspecificasion prsrexemplary and dermgt liggit the
vent EADth term"at
mven r??t;lstﬁ't égﬁyb y aggerﬁjl Z(SE%%%E@% %@?{gem-r%&feo 25 denot e
t Aeuseddn thiis @eclﬁngemethd isimgulay fokmg ‘rvét “anumér‘t}(emcude phyal
refere?cg ﬁ:?ﬂ %ﬁg goxpt@/t cﬁ%%.rl%g%{a[tg ﬁf’erwgé glhu \ilf?grg eﬁaén r%é,tahrgfere%ce to “a part”
includesa j)latalhef ctfesucigpaiﬁf amilesd)forth-or exanpl e, "at nost 4"
Ans 40%

IR R g5 g e op Qe Hieroch e B i aptgration
to mednth4yj imaddiaien to tha fdatured spadifildly iddn€ifiéd) oBRE Mdlréklﬂﬂ@@tibnally

s P St A SRS e B2

C can E1RSR oRNSTedibt 1A, Bant 103 05 &AQBAMHIPSIly ul‘%ém@%@npﬂs @nd C but
"from8 to 20 carbon atoms" or "8-20 carbon atons"

also opgnrROTg othgringregisgtse The ieam "Fonsisting essentiaHy BB g igrmvmaticaly
equivaldh@SBerdPNS isddi H¥tdin tmedd (4P iR Q080 Q]tﬂpsfeat\ues specifically identified,
PCT/ US2007/ 024909 20 carbon atoms. The terns
other feﬁp@p glay be pragentivyiligr do moymgtesiplly giter ghelaimad inventics; (Fpe term "at
least" ﬁ)rll%wgé 9§Ia H@l‘hﬁéﬂs Le hgm%_eﬁ(%@ stapt[U'f Q réxté%%eéﬂﬁmg with that
features. \Were reference I'S nmaae 1 n hi's
numbes hehich mex be emangs having ahvpbet bmgor 9p ngpqr \hcnb depeodiag on the
P 8 C L ed x
vanabf%%felng%gﬁﬁé i ?grl ér#ug‘ﬁ’ﬂ’an e{o lgs 1 g%% elpo?rﬂn ¢ th%ﬁ‘ 1 %h aPldlst 56%
meansd@%: @')mcremahlw%s Theaernpts molsﬂ' falloyed ba laahumlba iTesdddatreimio

denotque en%no ar glen% Hlde Rﬂgato (%v 2 %{ Sét o VWVI or% as its
be F Fe' &e J’s d% I?Me

carfie any o
lower limit, @fa rhm Iﬂefngnmdowérdpmt, dependm@ineon thk lvatidbde bfig drffmed) For
cxamgi, STy v 3515 M 4B 5 D4R Rt o s 40

When, flﬁ it}ﬁ§%pec1ﬁ6?hon$@ emgelis giﬁaatau r Qﬁﬁrst x:ium?belr)stﬁ geseord hymsto)1@r "(a
or identificat oses; unl ess t he.contex
first nymber) (@ secopd, BP%L%‘& 1?1 e31}s BIRNgE NPOSLIOYRHIIME A E‘F i‘éﬁ gumber and
whoseR@pdrigniSR iR REorfdll dun®el NFor exdnpind froff £1oEIVCRArHod atonls" of 18-20
feature does not nean that a second feature is

carbon RIIBE JBFANF § T358E SRS IOWRDHBH IS § ‘taf‘?PéW%’éS R whese)uppeispigis 20
reference is nade herein to "a" or "an" feature, this
i ncl udes the
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possibility that there are two or nore such features
(except where the context excludes that possibility).
waoorosexanpl e, a conposition which conprises a RYBSCS2007/024909
pol ynmer and a drug, the caoposition can conprise two
or nore CYSC polynmers and/or two or nore drugs. Were
15 reference is made herein to two or nore features,
this includes t he possibility that the two or nore
carboxfl Stﬁ%nls' :ﬁ'izéft Er?%l?,c‘; ru t\%}f ’a“ g:[aﬁgfr’ (ﬂ,emgu rlaﬁ%{yg é%al}sgé herein to

denot(@vooc&pﬂormﬂmnewo fratwremnt ext ech udes that possibility).
nstryed with the

g‘ﬁie n‘gers %1. r.ein ﬁhoul d be cg

| tU§ reé‘ﬁ?) 1§ YepIfiEIton 1o 7 method SAMPESIRG BagTdpere

definedGteps; XiRnquifided @@sstan b GiEiEd bt i B} &dér dr@inviddahedusi§Texcept where
ds on he accuracy with which it can be

which d
the 00%%&%3&&98@@5% iyyqed thsrivethed sreptignally duslude anp gsmore other

steps Which hR@arried bliEbedére anyl Bf the bRk slepRbbQReh REPEMRAL @éfﬁ‘l%d B¥ps, or
reference all docunents referred to herein and al

after aff $hg dafined steps (B¥cepbbere thersonigxigxeludesthas popsibility). c%mneference

adR'hefeiid B fiRKEMIdOYSIoNd i -
s madbefdd G4 FRHICAR, o SRATREN A oo Byeqitaion e

unlessg et @qmsmheawed @ first mc#ﬂ@mndcfeatwspmbeohe sapietdn different,
. o 1-OTx )
and regé?% §P§ﬁ}s{ fe S nngm%%t a%lﬁt%é% rfesdttﬁp ‘S%E%ﬁ@? gll%féél? (though

. or a |va ent noiety Ii
it mayzhe presens). n’é’dtmtrefemcmts ngade hirein tp Ga' yurean"ifaaikrbomis ia¢lldets the

posmbﬂlt% ﬁ'[amhgx% ' e&r%orlglgn% ferfqurn’??,exce t whare %’e cotn g(c&lde,%mat

ani ¢ noi e
possibdlity)o Rert axampm mcmhpcmtmn whicheshngirisgha€ Y 8C @bmmt ami a drug, the

ol B B O RN St LS8
refereﬁﬁ@ﬁﬁl&fe(ﬂeiéin RGWoldp20dd feﬁ%&@ﬂus 1361u&‘e§éd1663p‘o@§15@1%' thhahe two or

yl.en o, ether al kyl eng,
more 415128 e RIS op e ﬁ%@é ber E’é%‘?fﬁi“@?’ﬁr ey BioRiging the same
functiéi(@RédptWhers mefﬁﬁteﬂf@x@rudéﬁitﬁﬁt%%blﬁfﬁ) | DRe MhBels gitdh herein should
nol et i es Thel§% noi eti es (which provide side chains

be consigprdayith the ktituds appropnate i hels comiexd anderpagseion for examplpyeach

numbdr @ SHbfeed to VaGR on WhiH dép@l?dsmltﬂé"&rcmg@)‘:MR Wﬁ)ch'lf‘caﬂ be measured by
particul ar CYSC pol ymer may be the " sane or different.

metho%@nﬁiﬂti?ﬁiﬂb’tlisé%bhﬂ@ﬁ skélleghja thetantat t hey are capabl e of
' ”m@gpﬁemcﬁgm%é%\ﬁgtlaﬂ')y re@fﬁe 1R1a8 Ub&Sin nisqjéfeﬁ)é@gg)ike?elgwgli

CN noi eti es el ereont sane po yner an /or on
documgnts iﬁéqdmncwwmth(thm spesifivatjonorr fﬂgyprmpusbselnapom@on with this

appllcaﬂ%ln ﬁgigb g(rﬂ{t 18{]te H%Qﬁ{%r a\%}l?ﬂ;%!ﬁ Eée%ﬁ V\tg gﬁgl%chlélsp&c}non

Mthﬂnvspeclﬁealqns gener aI I y by way 10 of hydrogen bonds .or
der Waal s forces, and not via covalent or ionic

CYSC;J@(H The Cy npieties can be of any kind, for

bMonemarrpI e al i phati c, e. g al kyl, or mxed aliphatic

. e CYSC I Sp Q. ntai.n noi etjies such that
?lhlg 'T3’8P %z} V@&ﬁ‘gﬁ“‘é‘%ﬁﬂ%ﬁ@g tlaah % moiety to an mtermedsxate point on the
polymer backbone all to a terminal moiety. Thus, b may for example be a covalent bond, or a
divalent organic moiety (e.g. an aliphatic, aromatic or mixed aliphatic/aromatic moiety) or

inorganic moiety. Examples of b moieties include ester, carbonyl, amide, amine oxide,
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DSC i n the manner defined bel ow, has a heat of fusion
of at least 5 J/g and an associated distinct nelting

wo eomgerattire resulting fromecrystallizati on of PehesS1097/024909
noi eti es. Such polynmers areitknown 15 and have been
referred to as side chain crystalline polyners
(sonetines abbreviated to SCC polyners or SCCPs).
Some SCC pol ynmers contain Cy npieties whose nature,

amunt. and istribution ar h t hat the pol.yner ha
nydro gt or SR mpfi i) gt bt By ot vafkyicop osR 19 folt]Baee
(for extmpléd carb@@alky Bdnmaiiumafifonidm ordhodphasium4on pair). at

| east 45 , for exanple 5-50 or 10-50, or 10-40 or
Cymaigtiess o, 20-30, J/g. 20 Patents and ot her

PURe CF aoidtiRs (WibiproRTle bide Shdind}fhyHe frdml dAGhiéfifediate fBRhtion and/or

Sci.. 60, 19 §1962? J, Poly, Sci (PoéégFr Chen1strg
from qterrgn@sljoc(aj_lggg thego ymggackgg;gg in as@gtlculag Cne ymgigmay be the
same S3ftfferedtSThe @ foickids n111§t7b1e such tha%é& m@@dpabl@%lf }h'téo Bt Gsith other

Ed 18 2197 (1980); ly. , Macr onol :
Cy moipties; iogw}mplw/aé}ebﬁwn&meé slswher@m thg sanag polmer am/or 9852
differen Polgﬂ'éll(w %é %@g@)bz C lg/r(oéiér’ﬂ/ PR rbo?lz;ﬁ) meric
molec lrgtb OVIMWﬁdhmﬂés lm@a@ménwem CyAnggtes85 Eenerally by way

°thQE g}ﬁ% g Viphgw il fois Ayl Oudtaf 7S Shed 420

STHQGY BoORtieScllR, a8y kivd oDeadple Biph&i, ag&lkﬁ, @Imixe@dljphatic

2 6, 255 6, 03 492. 462, 540, 98
aromafle.2 ¢ CY5C pRIsgTe Sopfin Goighls s thalin pOlymEp gy Betmigedon a
DSC iWtheRaimei dofinpd belatv] haz Fhdal oftfasionofatNast 5 ZQAAd &D48dBated distinct

2002/ 0090425 2002/ .12730 t. |
meltm@ftera%eeﬁm&fw%“m%gﬁ% S ralEnma tis oty Suth BElyRtgre known

and hd¥d Ibhérﬁafehemso asSsidEhainRey seanm e,rnedr@(sbmetﬁxﬁémmmefd% SCC
al | Eéﬁ 20 8/ 070118 PCT/ US2007/ 024909 22 The
polymets %% Sk O’BFtS § eentain Cy meagties shgsenalyye, anoynt apd

dlstnUuﬁ@é;&re Sud thatlthd ﬁ‘cﬁ%eﬂ}%s 5 ﬁéab ‘BF fush OBt 1dsk €6tk Weadtin0 kﬁ@’east 25, at
to each ot her, 12-5 16- 30 car bon at ons

least 3fhiatlegst B3, ‘f’élﬂ%‘r“é’t Pryat legsht 4%ffah@ﬁ‘€tl>le Hap ot b(hS%@rBPéH ©h é§r35 or

20-30p@Vi ding that the branching does not prevent the

nol ety from being capable of crystallization.
SPaentaandyotherpublisiiensrelating oS Gihpelpwersinahedg JoPoly. Sci. 60, 19

(oS A BT st i s, 61

3347, p8.A18Nt1% h¥J LobiRely Stx, BolyRhysigs I&iap&bl% (6980); J. Poly. Sci, Macromol.
zal i gty

Rev, éég}’ﬁl@‘ﬁ)h agrlot(r)rpoleé:B es‘i"z‘“b4tt‘f%'f9$r13 gf‘ gg,g}gg:lg, 44 1aCS 35, 3326

(1953p176; 6]280;tRDl)’£tﬁ¢r JSllJ'bQQ]a(ﬂQSS‘:)t and Rollyn SarUSS)R RBor24at(0979); énigd States

paten N R S PR RS AP afR o TRl w205

5,469,861, 15)065 802,68, 352,926, 57803 02 §,013)2930 61060,540)%, 199,318,262 105724,

220 30603087 ety e Rl P RR R ST i1, 6 989,417, and

7,101,028 fd:MQJ@PEiéﬂi)AppﬂEdtﬁ)h)Pu@licahMmem(ﬁmvm4@pmw0090425 and
es of sujt nmoi eti es_i ncl ude Cl14,  C16,

2002/@125%) x3be e@rzedlséswre @ﬁ@"‘aﬂfj‘h@?@“ licptigns patenis ahd patelt iy |

pubhcﬁi@drﬁtld fRcorp&ratet deRid gy r%f’eren%@ for b} fpuﬁ)gsseszz 30, 40 and 50
carbon atons, and partially or Iy fluorinated n-
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al kyl groups containing at |east 8 carbon atons, and

m xtures of Cy noieties having simlar 15 average
wa@basn7diengt hs. Al the noieties of the fornul BCT/US2007/024909

-Y(b-Cy)-- in the CYSC pol yper can be the sane, or

there can be a plurality of (i.e. two or nore)

different types of noiety which differ from each

other in one or nore of Y, b and Cy. In sonme CYSC

p%%ge@rymgt?m ?tg? i)(‘;gx%pr?sr? lg{é?zfcgltft}éﬂtc{l?lg} ngﬁ%‘arsgé pr eﬁéngam V carbon
atomstittly linkied eb édﬁh 6tl@h @lpl 12-8e o2 05-p®tarbart atorh$) 'ﬂte”}ﬁble@Yé‘QEnerally

ol rs, th ferent t re distributed in
not bR B 76, EEARAERH TP R R T Do dpes it preyf famolety from
being @Q;Lawwfcrﬁsauﬁa@&l | SimAar)y, Wekm i@ al BEinsdbstAuted 8 Jubstituted
ymer. For . exanple, the Eolyner can comgrlse at

predomé@s*tly ol by Jngrire atwn@ Ok SHHieHbESHET by etfergneigtyorch Joyot
preveffthe ﬁl@féﬁﬁﬁ‘drﬁ‘ Beid bﬁpagfe ot B staftiziitrd - Y(Rei) - and a
second pol yner bl ock whi ch corgprl ses only repeati n%
ufycan b for peanple arinoiety squigrizing 6 ta|50e¢-81dRitq 80.yprefarably 12 to 22 or
I
16 to DB SR TR el Borathe e?gRC g;aw?y &)gnp?ﬁfé'% g;eastvw 'nffé?hyxene

contalnap Ity of
moietigs.for ¢xpurplsd lr@rmahylyne mpigtigstand [agerstinah msthybmpiety, Oba ooiety

comp%ﬁ%ﬂ {agftﬁ g ' §’ £% ﬁﬁ? pine%pké(/rﬂec;}gtop gl[bsfa%(t@a%y%erﬂq%?&%%{hpgne ?'IOICUCS

and a teandlahpeyﬂwhr&hethjdun@dtydxr hydrogantatone.p Specifiegexamples obfuitable Cy

moxetlgg e udg gtl4é§1%cb1%,[c %Q%’hé.@ ﬁa@ @%} inp %argag&aéﬁ;pz}lléyl cHetles

contaidlhgd¥er@a g, A0e2230, 4f ard S0@afhon Iatomsazlndq&rtbﬂy oaﬁmyﬁluohhaed n-

alky! PSR A At A B T A pites o1, RBetigan e snar
averaddl obail ledgdis| udi ng graft, copol ymer al | V\D 2008/ 070118
P /USZOO?/O 490 3 th t he bl
’PP'&P‘??gO ‘?’ﬁ%‘%ﬁun’é&%y t&r&ﬁé’ﬁlcgvy yrgﬁéagﬁ%iha@%me or
there &aﬁﬂ)@tafblurﬁlﬁy oh@¥erwd &rm&é)admér@mt ks BE fdledWhich difffer fr3# each

+/-5% or +/- 10% or any anount therebetween. %
other png of Berecdnt, &iadfl g ooieXy e kpelumers spntainings rbyaty of different

types His—e-fYtd)— ﬂ%&&ye $he d?ff!elléﬁqy;%@ |a¥e°x§ﬁ(cﬁ4nhy LRBRuted: tﬁ'oughout the

xyet ene, units ol et can for
polym@;( a]%;mtl@r §é>é§‘g}qlms fthq)chffgqenmpes are dlstnbute in a desired non-random

y ) {

fashlogg“r Xt?ﬁ > t%%yﬁgﬁg% gl aleogo%(\r’\%?&?n%{]@ 2 ¥ |c?&/olymer For

examplarthd polyragr|cgn eomprisglaklghst oge pelpmerdniecki whiglycan@prises orBpone type of
r r carbo

repeatHl ﬁloggg¥%%ﬁ16§ g(}%% Qi{dr a%g%nr%%g)ggﬁ%?%lo%g IV\Xl(i) q%}rg%ﬁeesrb%ly

repeatmgpmityuﬁhe ﬁmmubu -Wi(Rgp)-2 Alerriblidely éhegpolymelr tmajz@ﬁmpnse one or more

e} G55 e 3o 0 I 4 S el B EFRs m

least o€ pslymir BiockwhiohresBprises (ioely amdtldr tyyel qfectﬂwmgl wiited the formula —

YR AP e ol g e et s i ot~

Y(Re)pol yet hoxyl ated (et h) acryl ate, chol esterol
pol yet hoxyl ated (et h)acr %:é(at e and the | {1 The
W&Q’f%ﬂ G e roefe ditfeRent Gy mgietics1hey 18y bhe: foéF’Rf’;P‘Pple an

avera%' 1&@@6}% tB 50 QintArQAsboA StohfR! the%: ebbeind calculated by adding all lengths
droxy yal kyl eneoxyal kyI (nmeth)acrylates wth
of all the Cy mmetnes 1n the polymer (or, in the case of a block, including graft, copolymer, all
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simlar al kyl and pol yal kyl eneoxy groups as above,

e. g. hydroxypol yet hl eneoxystearyl acrylate, 15
whyasoxppol yet hyl eneoxycetyl nethacryl ate and paEUS2®024909

O her noieties optionally psesent in the CYSC pol ymer

A CYSC pol ynmer can consist essentially of the noieties

of the formula --Y(Rc)-- or it <can also contain other

repeating units of a different type Such ot her

the C§ %?%?% ﬂ\%% glg}éé (?EIVI ling té}iup'lg feuzr}e\ r r?g Cgiﬁia%]s.f ?’héery\!e?ag‘g (Pength

may lmaé fmrmxmhpkekzhmemaﬁbdoﬂ%ﬂ B%IH/&G rﬁr&//AﬂO%drjllmnalamhnt therebetween.
not nRC i et the repeatin

cy mifglicoopfting ppBpRiAT oot ROFRe e an be the. same. of

t Beme uﬁbﬁlﬂ Gyemeietidstinelldd polydxyslkflbed, et pdlY@@Sth?fene umts Such Cy
h differ fromeach other in

moiery FAEET SRS b Hed Rt liexy poHERHI AT GRelrory fes, Where te alky
portioh @F ﬂ%'a&ox?éﬁﬁb is preferdby ArpdlRA Havticafurldiaf tntd1IBH} &6up containing 12 to

t hrou ut the polyner, or they can be distributed in
50, preferpbly; 12dq %eﬂb%ﬁa élléﬂﬁhﬁ aaliporaliyiene yait jsegomapalymegrandeg

copolﬁﬂérymlock-@aﬁo@ﬁl@ls&ﬂ)@ﬁmﬁé 24 m e g4 f%t 108SprefardlyS 8560,
yner gener al y epr esses the nelti ng tenperat Ur e

oxyalls»ﬁ@eweam @eeierﬂwé 2c40y sgad-ti ayelkylghe uits. Spesificissimpies of sugh
mono Qrs% %b% eth g@ﬁ ?tﬁwr{la@nstéi?ﬁ r@[}%ﬁ]‘&%ﬁt@@ ﬁ&ﬂ acrylate

I str I eties a
behenylmpl)z(}mylawm(@pihéa;rylae, 13urgl @)ﬁﬂ)oxmtedﬁme@)@béae cholesterol

polyetﬁ&@ﬁ%&p%%eg&r\;fap, and Qﬁénllgealr¥%€oq¥09(érglﬁ§le8§ i ga&x%g Igﬁ hgc‘? to the

and eénce can
alkyl sidd ahainl p@rtiamx; ag for sxamplpimsydrokgpol patleyipieox yalkah ymethpttylates with

70118 PCT/ US2007/ |
similof {51 A AR BARRD P ioar < unt o me ey s Elegey syt
hydronrpolyledﬂyregemdétplphaba@ylaeIaadl detlgel stics and the Rz

i di ng hydro ic. characteristics. The
Otheer‘ﬂfS“’srﬂﬂ @P%spTeﬁg‘ﬁ %Mggk PR can be of any kind,
f Arcmwmeﬁ&am@bﬁélit@sseﬁtwgly of ekidieticRlof tHeFEEMA 1- th&l)l Gr it

aronatic & g)gl eties can contain any. suitable
can al§q ﬁ?maﬁ’gotb%ﬁ&?aﬂ Whiis st g HEERRGTE Y PeHRAPh gther repRiting ups eaadi

represa{tmy@g%mlg he Y( Rc) noieties. For exanpl e the CYSC
pol ymer _can conprise sections which conprise the Z(Rz)

noi et i 28(B&d which are pol yacryl at e,

wherd® tsyﬁﬁ&e%%%lnﬁ% Part QPJhX Bbler BRkbGHe ra}{{i ﬁ%‘?zpr%%ntg a%cﬁ{o@ént

acr -al k oxazol 1 ne, po vin
mmetyewhxgh is rp@pnyRa |mo)yqty Al thgp@@ptmg unpg p%thg ﬁ'mul@%(&z)jﬂan be the
same, S; S@/rre r(r:eal? E M]Hg%)'( dlgcflffg%imt yt_?ﬁa?()g Ire%g%}}qu%mt%lch differ from each other

-a-ol efl
inZ, Opm Rz, o1 &l lk)ﬂl Z@tl@ RenEhe moiktjes b thel fklytlmla/i-ﬁ(ﬁz)—ectdnéqe randomly

dlstrlbef%}i ¥}9L1F%109t’ th® 8$1¥1$1E1h G r(h ? E ke %% 1BEd in o(:l%lre Aﬁ%%%dom fashion in

xane, poly(a osp azene
atleasEQaﬁﬂz@fﬂmp@jzmeas can be the sane, or there can be two or

Pl ot kA e B s R D RSB ki Sgsge Mehing

tempemmmid&educeathe crystallinity of the CYSC polymer, to an extent which is dependent

on the proportion and distribution of the Z(Rz) moieties and the nature of the Z(Rz) moieties.
The Z(Rz) moieties also contribute to the chemical and other characteristics of the CYSC

polymer, and their presence can be valuable for this purpose. For example, many useful CYSC
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bl ock copol ynmer in which one of the bl ocks conprises
essentially only one type of Z(Rz) 15 noiety, and
wapasher1i1of the bl ocks conprises essentially opPdTUS2007/024909
anot her type of Z(Rz) noiety. The Z noieties (which,
when there are two or nore different types of Z
noi ety, can be the sane or different) can for exanple
be derived fron1the addi ti on and/ or condensati on
polym%Q gg{ Iyz é:hl&up l'llaﬁa}cger ahl t%a/ @g?&g&%ﬁ; ’provuggg )FJrXph.?ﬁic
charadneﬁrsdcmamm rhodetids BZ)Vldmg hydsophitic ahatadmmdcsas descri bed

in t ecti.on. di he bo etmeen Y

i 20kaY BBies i SESR FaPBhepicre bF Pag &5 replafighat, e
alkyl, beixe@ aliphatib yebn@dtiy S iI'Be B(R2 Aibyeties tdn d@hﬁﬁh\/ﬁ@%ultw lirﬂ@xh@group
%s can be derived,c

rs fr i ch Z( ) noi et |
throughesthich they W@q‘g‘kg "Péac‘F&‘ e &ﬁséf Redimgigiesc &Ar SGPIE te CYSC
polymE?ca’ﬁkGﬁlBﬁ§@§ect"@is®$ﬂ1@§co‘&ﬁﬁi§e ik ZaR2) Rbienibd £l vﬂﬁ&a are polyacrylate,
converted into noi eties_during or after

polymshperylate, z%lt/@llsw m%mwgw%w&%ﬂ acrylagide, pol@f;@é% pgazoline, poly-
alkyl \ﬁh)mé{heﬁ %o@~a1£y1%5z %&Ydeh}%ﬂ?dalkrt’%l%ihﬂ eﬁ{emﬂoly ﬁﬁ;rlh-ﬂe} poly-

Yacryl at'es, dr ox acryl at es
acrylafm?s mdy@ml}ﬁcrya@mﬁpaiow mh!fumé%yvétmrp efint prA-Pyal etyrene poly-
alkyl \2{1:)5 Qfﬁg? BWoleElrﬂe J]% y r}/ﬂr?z}clﬁgléén%] ]gjtl}é il éﬂgl>§f¥1ﬁ;xg§(f!, or poly(alkyl
Pmmphyambxypolyoxyalkylene (neth)acrylates (e.g. -
h I t h | at.
ARl NS B BB S PP
moietiesyednidpmty dibtaibetsd @md/or arghgeal id aldesiet] ldwtml;ﬂtlatl,a,s for example in a

toacet pxy) et h thacr |.at e 3 cryl am des
block (BERIRER T HRIKBES Wb PRHESErmbrRisEhispien i o S 205)
m01et)p @hd/ sioghe® DLthe dlIeks cdtmmsbs eseérifiall B onlgAfbtRdrikype ofiATRE) m01ety The
7 ? ﬁ din all of which, nonersegge al kyl qr
m°‘%ﬂeé K-\ ‘ﬁ’}’l“’q&i‘é}ﬂf‘ﬁ% AGEHYO GOBLE ABH LB RLPEF 6'6’7?‘&5»?4"9 gt °258m° or
differett)icei forleRarifle bRderRidGHontthe aﬁd&ﬁorﬁ%'c@n&én?dtﬂéﬁ olymerization of
noi eties containing |less than 12, e. 1, 2, 4, 5

suitablg mopomgrs, gg. aggylicy methagrylie; ojefiniseFpoxy eﬁgm(lem@mlmrw

I ﬁkérlﬁh@bet“%@ﬁ zragh Rz capﬂfaytse gny BoRH a@ﬁ@s@ﬁb&l in ¥ 3bdidh discussing
I taconi c ac

aci d acr ic acid ,
the boelflSrP@twn n@-nﬁidzq AVe bt Inascbwlpyaiﬂéyﬂcaay ét@hlw wniahtselehilg to

hydmlgggg,a&& Jngﬁ@cleatva ityl acryl am de, di met hyl am nopropyl
t hacr de, ‘5 isopropyl acryl am de,

a&msabbrmqnomees frcrrewlnadar%(R@)rmmpMsaan hatlerived sarhgantdie) the desired Rz
moietigg); rgx?cp{frtcéh cr)x%% l%t&ecursolr HX) etiBC &P - all'}l'fWhﬂ'Xl are converrt)ed into Rz

one, CONDNONEr S contal ni'ng am ne gr
moietibsndurmgtoaafuerehdapxdymmuasorRzSumyle oompmieser ymuypib Ry ig(ag. 2-

e SN B0 ST B R0 FTRSaBy  or
hydroxyethybacoylpte)iiyidedxyeihg] methacylatey alkm(ﬁllyyl I.ﬁetﬂibmc}tlateﬁ(alg Rz
Moi.eti es, The, Rz ietijes n fo Ie in
methoyeig) Y ke PP BB 2 B O R ey 0 Gegpryiaes
(e.g. —Ihyaﬂokﬁd)mdxlyemtalené %hellthhctr?lﬁf(ﬂ orr] gér@litbs\ivlﬁdié ﬂ‘iel’églfyllﬂé&xﬁfmtk b from 4
oundads | ste el O t he SCl osure o
to 50),fohte £‘P6tﬂEFrY&1‘?ﬂﬁ§ gy Himémetoa?etwéethag ragijacrylate),

acrylam@e§hitOmétgerylamides; styrene; monoacryllc functional polystyrene; alkyl vinyl

ethers, and alkyl vinyl esters; and in all of which monomers-the alkyl groups are alkyl groups
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remai nder of the listed compound). 15 Useful Rz
noi eties include: (1) Nitrogen-containing side chains,
wo ovosex@Enpl e t he noi eties which result from t hECT/US2007/024909
pol ymeri zati on of the groups of nononers and specific
nononers |isted below It is noted that the
identified Rz noieties and/or the functional groups
t hereon can al so be obtained through the wuse of other
which%%@&ﬁ{;ﬁ'g%%ﬁe& °?Fﬁ?édﬁ“fﬂl a'ggﬁ PVSE‘PE@‘ g ar{gﬁ%éjs' than 12, e.8. 1,2, 3, 4, 5,
6,7, &&J 10; ¢D,I’iira]2 0arbgn atoR®{(d)g. vasl Yauattd Sandfpolar eroAbER, for example

ammpnj um et hyl met hacr.yl ate chl ori de,
acryhﬁ@?ﬁira{% \éfhcd’ﬁﬁr Bifyp'ctaﬂgn@ffﬁwgm hmetheemidie, N, N
diethy(chiebdibiHl nidthacEilH€ i byty) mla&ﬂiehmueﬁ@ldaanﬁ? M;Lﬁh%thacrylamlde N-
e

nmet hosul f at e; N-V|nylpyrroI|d|none s |

isoprapy Lagrylamide.popydopitrilo metiasrinnitslegmaleig ashydride, mpa@hwl éumarate
vinyl adefyd N-Qﬁyl"ﬂy%h@&denﬁfd)éom%ﬁorﬁgps @@rﬁalmng amme groups.

2-met hacryl'oxy- N- ethylnnrphollne n-

t Inyertgingaibprimeants 2 mppeeamnaise yolawn@tkylene e.g. polyoxyethylene,

tféb B AU nBIY QoM
i T TRNRGo L BEE 68 e 2o o gen g i
1smﬁﬁanumymanlnoethyl (neth)acrylate acryl oyl nor phol i ne;
F“““?h&fﬁ? ethyl)acetanide; 1- piperidinoet hyl

acr ate; and am ne oxi de contai ni ng nononers
thaRmmlduys capfot éxampiel ikglhde ca:m'on enoededszed functichiabigroups,

1nclud‘i:nh atnﬂ n{%ﬁ& toggn gl%n ggnaé groluﬂse ogﬁglg %?F(ulﬂst glf ﬁ{g Pcagplapg%ﬁs Htétgd below
(the dMﬂbS’iﬁ@&ﬂ tho¥e il tivhal /gt énp® Oein ) MdOtddent 6f the ntseéty Fbrthing the

odi nent the formul ati ons of the
’ema"i‘d%{/gt;%‘? gﬂeib‘g’&fi’@‘f@al |y exclude Rz side chains derived

ngﬁmnmmmayh@Mﬁagaddlnone (2) Oxygen-containing side
) & ains, for, exanp noi eties which result fromthe

pge-FouRinise S’G‘F Ct“H’éS T SHEPlG thefapigtRs gl ygswWisEem thec

polym@BfHﬁBﬁ‘ bSth igfdupsloPBbMerd A SPEliRImMenSARER BXY¥A beldR It is noted that
foni c acid-containing nononers and salts thereof.

ul
the ldqntlﬁF%Rﬁ Brosgies angyorthgsfupefional grpuns thargonrash alsp be obtained through the

1meoﬂbﬂﬁr&Mﬂ&L&9na| groups thereon can al so be obtained
hrough the use of other nononers: acrylic acid,

N,N- dmﬂmh awing| (incpagtéquéir, dimgdiplamina figti)acodates; emponiuo waitiagntaining
(methﬁn%c nﬁass %}ng@% mggﬁgy %g&g mett &Em&h&rg&ee %mlonde

sters and nonoa Ic aci
methaawlamldaprmbmmeth)dmhm;mlamcbhmrdc,ﬂy NadietbylZrmet hyl pr opane

dlmetlﬁil> gn)rg)b &) 40 glCe)FH)?Isulk ate lN \Slllf{ylfggrr}{)l?dérg Cnled 10
imideshiykatrtivecryeg- ﬁyée,d rbgcdnmmpu@pgrﬂ malaln dr hqunmmytbyttrydle)wuh prlmary

aine o D Py B R e Bk PR e
dlmetl@.l@mlnd;ﬁibm)ﬁ?éﬂiabiyﬂlan@ﬁ&@ﬁl}lﬁﬁidl?ﬂoﬁzlb&hylhydhmydﬁtaﬂﬁlgt’]}g@d@lﬁﬁltrile; t-
butyla??@{qyﬁwﬁﬁﬁeﬁéﬁ (‘?}‘/ﬁy P%{%@ylnarﬁw ﬁ-@-ﬁx%ﬁ@bﬁ%%ee 1-

piperidindetiy] @h&R)ay S aMd Bt loRide ¥bhifingdHoaRELIHRA NI B Mbacting alkyl

(et h) acryl ate; phenoxyet hyl (urreth)acryl ate;
amine containing side chain containing monomers with an oxidizing agent to give an amine

oxide of the precursor alkyl amine.
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15 (neth)acrol ein; al koxy or hydroxyl

(pol yoxyal kyl ene) al kyl (nmeth)acryl ates, e.g. nethoxy-
worooshydnoxypol yoxyet hyl ene (neth)acryl ates, fBCT/US2007/024909

exanpl e those in which the2sol es of ethyl eneoxy wunits

are from2 to 80, preferably 6 to 50; al koxy- or

hydr oxypol yoxypr opyl ene- pol yoxyet hyl ene al kyl

(et h)acryl ates, for exanple those in which the blocks

of each oxyeth a | ene unit. are

T capan srg<riesmipR IS nlbe Sy R ShiBe P ien RSP Shlede
Rz sidé!lalr} defiveddBorR RVinPlppeidison. t 0 100, preferably, 5 to

60 units. (3) Fluorine-containing side chai

fo
dhnp IQXYEeI=CORtIBINE side whains, for sxample the mQigtips W 1ch result from the

polymEaHESESf tﬁf‘%{o‘ﬂﬂs o m&n)%legsr A RBecHic ABRAERS §stétﬂl§%l&@ fi¢ihdisg
nmononer s sted below. It is noted that

th
carboxiydend pulfonit aRid-eamtasning moperagrs and sedts therref bl élPtes thay e identified
Rz mo elﬁgg &Abr (El?é"fuﬂétﬁ%af)%?ﬁﬂgttﬁérgb%ci:aﬁ his9 b8 Bbihiied #Roush&hise of other

mononer s uoroet hyl (neth)acryl ate;
monorimgntaaxyhc aéil uoetbateylid ac{dritad¢onicaaphydrigiepttaconic acid; maleic anhydride;
.octatl uor opan
i R0 PTG, o R o e B0 o
acid, aamd-at@mnaugcdmbylpﬂopmmdlfmw ac(mlréwmasf’ it @ulfqmg acid;

o R B S Bt S5 R bR BERITAR i

(meth)ﬁﬁpmg& rtﬁtrihyﬁilfq(ﬂ'ﬁi'gbﬂ ((;nmlﬁmdylsuenglyadylnmhnmlste,dajlkoxyalkyl

noted that the | de etl.es an

(met TGt i MY et B DA A B R Bl B >

hydroiyhﬁphb?@x%%@%&KQ&ﬂ-ﬁetﬂﬁ&lhiswﬂcﬂy@%mm)ﬁ&ymfe pi(her
nononers; 2- nethacryloyloxyeth ho chol i .ne; I

ethoxyzﬂgéy)th@&;ap@m ,ag,eﬁ%cetoig Yacg{ﬂq;?,l )%ﬁtayls(frgg})%ry ate;

(meth)fa&lgﬁfrp}ﬁkﬁkinw hﬁp&@lh@olé’ox%l@}lérfé?alk{rﬁ)neth)acrylates e.g. methoxy- or

I i con-cont aini ng side chai ns for exarrp

hydrompbrpmghx}me&meﬂwé@wl@teﬁ, fsrexaprle those ipwhich te; Bhlenpf qtidencoxy
i RUE2 30 FERIBSAG A, BRAE1 ORTRE S0 g

not e noleties an
alkyl (nieth)dcuylates, cfmaﬁxaglpbub@etnhwh@b thecddorka pEepch exyitndenesnd

oxypr%py[emléI ?.n it Srlg%ﬁ s#izth{) oxlytgg ?ﬁ{af Wg@? y%g!t)%h of PR35 eRe units in

each bamkyd iaboylmoomferatbﬂy,ﬁﬁo houyss | ane, and 3-acr yI oxypropyl
tris(trinmethylsiloxy)silane,
nononet hacr yl oxynonot ri net hyl si | oxyt er m nat ed

3) Fhﬂ@ihy-ebxhyihﬁigaldmhaias fomampiettllifammyhmwlpiclopylhlt frbiythe

pol hyl sil oxane where the_.a r
potym gt PR o SRR ERE e s BB B e e
the idehfile S RFmoddtics Bt deér thd Runstidndl diyupsalierévnadiiplaiso Ge Iobtsatnedlﬂlrough the

- o AT MO N T

octafliretiyl EndthAkry®i® eicdidffubioandecsll (met¥ ey arxRixadaafludononyl
tar?et cells, for exanple canceroqus cells. Ligands can

(meth)gerylash pad tesmhydropexiiprofecyldmethiperidleng part of the CYSC
@) p?ﬁdéégﬁ{]mﬁ Hr@aﬁﬂiﬂ%bl AL BhhsS fi eRARDIE thedRdidtids whidh redulteffom the

eties
polymenzatlon of the monomers listed below and similar monomers. It is noted that the

identified Rz moieties and/or the functional groups thereon can also be obtained through the use
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Sone CYSC polynmers include Z(Rz) noieties in which at
| east sonme of the Rz nbieties are hydrophilic, the
weYsSopahg mer then bei ng an anphi philic copol yPeT/US2007/024909
havi ng both hydrophobi c anrd hydrophilic
characteristics. Fornmulations conprising such
anphi philic 20 polyners may form m cel l es or enul sions
or |iposones in water, for exanple containing a
hydr ophobj ¢ dr ug within the dro ob| core, It is
of Oth%ﬂ‘%é‘ﬁméﬁn%@ﬁﬂ@ﬁfy QYéowtswl H@S H}ey [°9<H"P1Pf°f’yl

phosphBFHAIRBIe, hitd &Y 1Moy RNy PRoph a@l tiliag of
po yoxyethylene oxi de units '

(5)  Hyilipopteatainingsidaghains fesewpsdﬁém@%é %%F@ FFZ%\“& fromtheide
polymgz(lﬁﬁ)m Hpt'hg biops bﬂn&‘ﬁﬁnﬁ?s alds tpEJ?ﬁc Bén&ﬁér?h!;t@&be%@ It i 1s noted that

hobi €, I n case ymer w ||

the lde@@ﬁ@i %mmdtiasmﬂéoréhﬁ @nﬁmﬂb@ﬁmt@rmfm alse by Pét@meg through the
use of [h%pf% rgé]'? s ?l %&Me(rg'getﬁxﬁéhﬁﬁ%xg:&ﬁ?l(ﬁ@ih{ﬁ%ﬂate 3-

ner a contal ns nol et es I n anoun 'ess
acrylo@ﬁﬁ/@p)& Orimethexysildngy angd 3- @cssloxmym%trlmgwébilamgﬂap&ss

monorfl%gac\}'\%lg%o%ropkrﬁ%@yl%&@(&tﬁggm%gﬁ Bgl:yetg?rlgf; ’ g,%%@j, 2 Zél’s e (11 ; ’o n 2

monoﬁ&hﬁyl&@%‘opﬂ‘ﬂk?ﬂﬁﬂj@ﬁ%&ﬁil@@ﬂ WE2e UR/ 20iod gOBip cpBtaifisd-8 carbon

s BRSP4 RSB E8s  i:
M17 dag MOR-MY1Qped the Giks. of Y( Rc) I\/b| eties A CYSC poI ymsr

can be a ho 0 r or_ copol ymer which consi
© VEReY wove G, DG it BEP ORI 6Ear P VBRI pars
dlfferéhﬂﬁll)%\@r b@sesstdamtar@ Vel Bl fok esnpld\cncd0d§ celts. d.igahds can be

5% to 50% 15-50% 15- 30% or 10 t 25% Ja* (5 8
physigally @tﬂff-‘éés WB@S%&*&%%O&%\"— forSE qupﬁﬁeu are ggussedin detail
later. 7% 10% 15% 20% 25% 30% 40% or 50% of Y( Rc)

noi eties. At the lower end of the Y(Rc) noiety
HydrephilicRz Mdie¢tiesr der t o enhance crystallinity, the Rc

n§6rﬁé @Y@geﬁ rﬁﬁé M\Cﬁlﬁ@ tlﬂti)%d%tles LRt d8edst SRR ofaRE RO Moieties

atons an nol etles are present as grafted
are hydinghilis, the CMS@qioéyru@ tlm teingonrssipbiphilissepelymen hayingbothh e

hydrog#o%cc) a&@%&grtogﬁlﬁc Cha§¥§&18’394 mulgﬁﬁx{%b;gﬂﬁ ﬁI% ?uclﬂ%{ﬂﬂ ﬁlc

Mer can be of an
polymimsiredyi feam nﬁd:’edile!; breemuldons thpei(mES in fvatgr, é@@ﬁ@mpmp@thlnmw

oo S S0 B
polynietsﬂk&&dh}td&)pﬂhﬂtcfchaiabtef bylihe éedsionlyf polyusiedniens omidls uoits 15
.. throygh other elements or conbinations of elenents,
(“pegylpliPr Bpeating units can be linked to each other

Hydr6pHobid RY Mayetieoval ent bonds or can contain Iinking
N gi)rtng C%%I(ED 4 Il}§n|1er}s mcpude %M ro(;“n:tiaets ?nrrvsvhlch gll the Rz moieties are
hydrophobic, in which case the CYSC polymer will be a copolymer having only hydrophobic
characteristics.
Proportions of Z(Rz) moieties
The CYSC polymer generally contains Z(Rz) moieties in amount less than 95%,
particularly less than 70%, especially less than 100% or less than 50%, €.g. 5 to 25%, based on

the weight of the polymer (e.g., 5, 7, 10, 15, 17, 20, 23 or 25%).
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ester (including orthoester), am de, ether or

phosphate |inkages. For exanple, the CYSC pol yner can
whegosoroicean conpri se sections which are, pol yareyUat0e7/024909

pol y-al kyl acryl ates, poly28fl uoroacryl ate,

pol ynmet hacryl ate, pol yal kyl methacryl ate, poly-N al kyl

nmet hacryl am de, poly 20 al kyl oxazoline, poly-alkyl

V|nyI et her, poly-al kyl 1,2-epoxide, pon al kyl

GEMNCL SR TN LW L AT

ﬁlrthepdlhdﬁssféd%hiéw styrene, poly-alkyl VI nyl ether,
ol yol efin, pol yether, polyurethane, ponS|Iane

PropogtiedsgfYyRehMoigsies ol y(al kyl phosphazene). The CYSC
PRICYRT pQ§fer dadbe %%%F&y@l@r SeobMoRef WRITh LoRI B (R moieties.

and/ or condensat| on pol yierization of suitable
Howeyasroar usefub CY SCaralymarg conaie fest thgn 7%, wleﬂsuthﬁnéo"/% g 1t075%,5

to SO@HE@O% ‘1523%()% o 18%'2 £.08f $AY ﬁio@n@&é fSF%&QHBfeSm md¥ekitah % 3%,

avi or rrers neral 'y, the nelting
5%, 7%e hi96r 000 128%; 29%, @Q%a40@8(®(50€/® bﬁllﬁﬂc) moighies. rrthe S¢W€r end of the

Y(Rc)qr?cggtg g&E}Emoao“ﬁ& Mm&rcr%z%lﬁﬂ{ ﬁ\t@ l&trgﬁgty(yréfgﬁuyé/)ntams at

her chain
least 18dinedricarbpn atobs| alnlal/er thesf(Ro} meuetlcsraycspraisdnt aregrpitdd/ahems or blocks

. . Whos ends upon crystallization of
Whmhtcﬂ’esmi?)esf)dﬁ?ﬁ%?%%5%%% Te *evsc pol ynmers show
CYSGp&lﬁthb&&bbnéstl e change in nel ti ng tenper at ure Wi th

changin er n [ ual ..
¢ 1B BeororBe Y B il tangen B " e Be o0y 5 o bticpeand the
—Z-- nm{eyﬁﬁiﬁ&zﬂtgag&la%an Bchlﬁﬁduﬁé 35, OIL chffeﬂéhghﬂﬁ th&leYrmhdldlztl’ég, can for
erature or exa e, the (¢} 0 ner s a
exampé%mpatse garbomatgs aanEe fin Hmacgggﬁ Sty 1 ﬁgvai%t %S or
througii%theg Slemefls oft BorAbiHatRfAs 6 L6188t hAd &g&ﬁﬂlg uiRS Ednt linked to each
nper atures of about 20, 36, 49, 60 1, 76, 96 and
other q;(;gﬂy 2% gcp@{epp b@}d’s or Won@wwwtg cgflprlstupgeone or more atoms €.g

ester (ﬁf&fuﬁ Q)%gés%}),?mgdek ¥t|he1r@tphé’%ﬁ¥tk ﬁhﬁ%sg‘ F%E efﬁ{ﬂlé 'ﬂg: CYSC golymer .

at ures o0
can be%@an@gpemq sgetiqns whiigh @(S@prwﬁep@ly@él@dj a¢rnlaten,| pefply-

ﬂuoroh,c%\é% f?oqggail&&glg%ay@ﬁ%%ﬁag%@ gﬁgﬁm 2 ﬁlgafa%?anh@e poly-

alkyl a¥@@dline, pb?yz:alkyl-tom\p@rer polystkyldl 3y epewileypaliraliel glyeidy! ether, poly-

vinyl eﬁ? ya%churglamy% %ﬁhecdcr 1d? )ﬁ%ﬁp%\g]re?&xfilﬁ%w nsfgé 8?5:%11 n[%Uly p-alkyl

styrend, I]Ibl)mﬂkj?ll vingy1 ether) @bb{blﬁﬁﬂspotbjetmﬂmlwamhwegmhmlama, pq}ys;roxanc or

Y{,R 10.ref h
pos D BB e S bREs o B B bt R B
and/orwoﬁaﬁeét&anol%ﬁdﬁ&hnmfetxm mORIRRTS lelgy adr@lit) ashatiydic, olefinic,
tenperature and broadens the nelting range.

L
ePoxyF?élHlﬁldﬁg USOBEYHRUPLE BIONPIETS} ong | i near chain n-al kyl

Meln@gcséﬂaaM%chnPslpﬂ.@fsyl ates generally have
i nternedi ate tin era ures in the range. of

SR e PRI EHTRE T LHIgY A S {SREONTBEF A TGHLY fependent on

the nuffBBAGBa B3R AloriETi R cily ﬁxtke@tt(h&{ch Bﬂﬁpﬂﬁr s‘éraal Bt Ehairpfalthd C£ moiety(s).
acid or butyl 15 acrylate, typical have sone

Unlik¢ magiothes Prysiaine erlyaices whess, Cflséﬂlrlg‘éw peds uz‘erR%y;AtQ?Zﬁtlon of the
polym%ﬁ%ﬁ@ SCY@( E&Prnglrs SROE Felétmeingp@&aﬁgbnfﬁ' rﬂelgﬁé)feﬁ‘l%&‘a@lpe with

an s ter C conononers s ce the onger
changing molecular weight. Other thmgs bemg equal, the greater the linear length of the Cy
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chai n nononers have greater potential to disrupt the

side chain crystalline domains. In CYSC pol yners
wa@oeosarmisg rel atively small anounts of Cy npi BCT/@S2007/024909

the extent of «crystallinity can be enhanced by

I ncorporating those noieties in blocks or grafts. 20

The heat of fusion of a polyner reflects the extent of

its crystalllnlty As a general rule, and other

e S S A e O St B BORGAET of e

in which tit (R ghe\lpydBtains! 18, B6, T8 3C, pml4yaRd 56 edibér atomg have melting
particul ar q[4))ro$7ort| ons Of partic Iar &Fic) @ ﬂ é&%ﬂ‘

temperRgHreY pleabout; 9 Q7T Ths PO R 2TC SRestiyelyy The hgp ers of

the cohésp%hdlhgﬂsaikﬁ %ﬁmac@iatéshﬁvé(ﬁna@ﬁlg Jﬁlidtlﬁés &ra@oatduoaz@ v, 50, 62,
to each other. For "exanple, a random copoly

68, 917 47 G respectisely( Fhe) C ¥l pzlmzys wses iathis gD Qfigpdayeamelting
tempe?it%%%?%i {0”70t°l9§ 62950 50&F &F 98 B oL WEI7PEH 42T JrUBPOR 47°C.

bl ock copol’ymer containing first blocks
HowemrnCé{Sﬁlmgmmbmth meltenig| tympgratunep belyy R2YC,¥br @iample agiew as 2°C, or
tially all the Z(Rz)

hlghelﬁ%i&lgﬁies, or S?SIEIR@ naéept?lggpﬁ)gg%%?{gner in which the

giThé melding tranpesateronef cslpolefsssrmnwting of fwabt moteeY (ReRapieties

I et The .sharnpe f %?gk -

reﬂec{églre rreriéafnsle roF%orkt)lgnsq %fgﬁ 4|§1 ereat ggﬁp 1 eetrng% gléﬁ)et pgg{éﬁ%e% ) moieties
generalbrl reiduced thé meliing tBiaperetsrgnd (broatlbrfs t@(ﬁéltlpg ranger can have

" Baiopagrolyiers o s Boe fingdh o -pfiyBaoryES nd F8fpcies”
generél_@-h-EOe hbdimediate\WR 1208 MPAatlid3 iP(hE/ralpe @@Wt@ﬂﬁ’@l)&pel&@nt on the

lngitypy A S RAIGE CRRES PO gUEEPOARIES. -6 acrte eid or butl

acrylaR2 tylpicaHy ﬁﬁ\}e)éohl@wﬁﬂrl@w&aﬁélﬁ’ﬁ% bératub®. 2Bhgdrickaih Z(Rz) comonomers
control mol ecul ar wei subst

anti al | I ndependent |
exert greatqrinflugnge pp Ema%prqswgm then gharise ehaip EPSroqBIRAmSTs %%R?.tizrglonger

chain fhoRBméEk B3¢ Srlatbrhotdn¥ifl to td%mfﬁ ﬁﬁts}!fe%ﬁaln ERstafiRMBhRins] t
can facilitate m xing of YSC polynmer with a drug at

5In €¥PE matymesscontrining rrdzatwelv snpe@ pmgents AECY moipticadhgragteatof
crystahﬂltg é‘{?/ F@é&aﬁ%&ﬁ %g fugoﬁﬁ)trzﬁir&'tﬁﬁsg ){'10{5&%9! ikg afts.

zati on mai'n yner the Tp
oﬂ"hﬂx@(:ot)fumynef 8 polymeetefiedty bl yXﬂenttOtf lite cryrairallmetm c éd ajggneral rule,

o oSS St VB 0 e MOAABLITRD of i e e ver

heat ouﬂ fustos ofh Cﬁﬁiﬁ pqiiwﬂnymdn a GYSOTMﬁn&\éSﬁtapmhgfmwlaﬁmmmons of

d 1t (e, f
parthlé g@% Iandagﬁéq) tmem?}lg?gﬁ)en hcat (gfr fg%‘é‘}er%’glr %\etn%rr%g]y %e ﬁreat%pg'g le%sQ some
of theMRehnhlaués e flfjsdened encl @het] &or enaimglet a rdnﬂom&d;imlymmontaining

VR e S RO S5 BLEERE Ry S B of o) tan
(i)a becIa BEFdIyRér - cof@indng BSUBlbcks CO&iniHg IsiEERinSially £1Vibd €Y (Rc) Moieties and
ortant benefits for | oading and del,] veré}/ of 9
second ok 9B eI HpE B stamipdly 1S ERE] wolcHEs, GHGD P fb&@m@r’& in which

the grhff@ Alinb Ednist SsEiaRy bPAIMKE AROMoigtiesdesi I ed
terrper atures, in particular at” tenperatures, whic

n&he shavrnessf themeliipg phthe CYIS Carphanare casr eguantified th%réefgrence to the
value f; Toa@Gr é é)?é)'tﬂe' ¢vsé ol?ﬁ@r"éaﬂ@xa\‘;@i PR PEPS, @ W THI®. | eg.

red ties suc as viscosity, adheS|on

less tﬁaydﬁ‘%fpmdbsisaharyl 0°Gyoet kasp thiah 53G.t Jhusyfor aiFe of 401G, dip; Togeg for
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perneability, |loading and rate and/or pattern of
rel ease. In many cases, the CYSC polyners used in the
wo0 peosntiier do not have any crystallinity whi chCT/@S2001/624909
fromcrystallization of theopol ynmer backbone ("main
chain crystallinity"). 20 However, in some enbodi nents
of the invention, the CYSC polyner is a polyner
obtained by nodifying a main chain crystalline

o] r troduce R eties at .i.nternedi
examfip hd 553t 4 Free T3S a1 T pam st pg o Hsvep gpuable
partlciﬂ@ﬂly ﬁiﬁfombﬂhﬁon@%ﬁﬁ tIROALYING fo Eonttof @blcO @M @htbﬁbmdtlamjd om
graft copol yner qr_ bl ock 25 co

mdepf(qdﬁ%tlymfﬂmgaryi Paplinpeaderia O SpARBRY lavise S0y do afp vivo
tempep&&h:xwor eRpI8 XELdhThoi BrateSNiRIAR|0B 8 CAST ASlyhed Wih\e drugal
e pol ymer conprises one or nore types of -Y(Rc)-
tcmpeﬁ?é‘Fréfl yhish do spedegradgdicedrigipes of - Z(Rz)- noiety, all
t b‘@mggre@ td ﬁﬁyrﬁ@r& RhoSer @il vieyde sl s it &9stal(19)tlo-1m)? the main

'S bl ock copol yner conprising (i) mer
polymm bas:kbor@oths |T$>tqf (Y 4 %gcémmam rglagyely Qﬂlem@e@?edrh)’r e molecular

welght gﬁtﬁg ?)olgﬁgf ?ttlls etﬁerei%ﬂad Sésib)e B? lséfé@f‘léggg?% If%)eMgctthlts of the

Gre 'or Tore types o
polymlécw wWBRO0YS0oH@eers Bhich apliat & desinad tempsfaturh ée. £.dramy R & 105°C)

and over glRecigm fel}anﬂagro%?% L ﬁu&?‘luk'ey rﬁ?%g fl?({ wﬁr?ﬁﬁ %aﬂfe%r?{ r&é@@@%&bﬁ%ﬂ In

addltlen gs ﬁ.ﬁ'ﬂletpe)dp}amd befoov, G588l ymérs }a@eﬂ&bgﬂﬂtodﬂﬂﬁpd&ssemg)emical

o RS e RSB i PRS0 P B Mot an
deliveghéit dﬁﬁgs&fﬂld bthedeﬁl@s Mhiesd bérefirindede, fooexaaphsthe hisility to make
ssentially o one ar nore -Z(Rz)- noieties, or, (ii
formufZ 35 5 dER el oS TA PHCRBA P T ot SsE gt ey
substaafA1%d6érSe EFRREN thaldhig ,ahd tHenBiliey to'fRéade Ml}aﬂoﬁﬁﬂia@ﬁlg @6sired
and grafted side chains_ each, of whi ch corrprl ses,

propeftigh it as viseasiitadhpyigp, ydropfiodicyy. higrephilicty profume éontrol, and

permedBili8l 1adin Q(@ﬁt@ﬁld%f%ﬁe%f fekagan be used in thl S
i nvention include atactic, syndiotactic and

i lomerst qasespie \EYG Py mers #padyn the-ipyestipmdo pet f@ve Wecrystalhmty
I
wh1chqgs%ﬁg ﬁ?m%f(f)‘?séér% Hgg{é Ur? gjg %8%2&&9&’16%]1@319 ctdih @rystahﬁlYtB/'r)g
Howenerainl@ymg legndpdigrientstof @hegn‘(e@tlgn th Y§£|p9 r 1scﬁpcﬂy]ggera)|b1@y1ed by
[

modllﬂjé% 6’%1% ?rﬁealri}%%'me%gé X&Eﬁ@i 9. n dﬁ!:{%é Y)ge@ilxén egqgtjgﬁﬁe?haQ@arﬂ/or
termirb)ints pothepolgnaf n- al kyI a- epoxi des (e.g. the polyner

of 18 aI kyl a-epoxi de having a Tp of 60C);
Typesp%fl(;’?rg?g D al kyl oxycarbonyl am do 15

e Thy CRSChatynydr ate for emrmle bthaerqndbry repayoér, gla8 cbﬁmbmet@ﬁmlock

| E and. 75C
copolyE R 4 Bl et egrerh o Pt PRy g hve
exampilés Qe aiiiaﬂowgl ymer of C8 hexadecafl uor oal kyI acryl ate

and, t he nmer of a m xtur

(a) The pglymsh & rg)lp B8ne GANQTR @'pes ote \?(Elc)— m01ety andy one or more types of —
Z(Rz)- moiety, all the moieties being randomly distributed.

(b) The polymer is a block copolymer comprising (i) polymer blocks consisting essentially of

one or more —Z(Rz)— moieties, and (ii) polymer blocks which comprise one or more types of
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Tp's of 74C and 88C respectively), polyners of

n- al kyl oxazolines (e.g. the polynmer of Cl6 al kyl
woz@soriine having a Tp of 155C); pol yners obt aPeedSig7/024909

reacti ng an hydroxyal kyl actylate 20 or nethacryl ate

with an al kyl isocyanate (e.g. the pol yners obtained

by reacting hydroxyethyl acrylate with C18 or C22

al kyl isocyanate and having Tp's of 78 and 85

repeatier i oF s atnla S8 et OEorg Y B TRy F gk o1 P TBE its of the

formuleiZfRey-yl ate, and a primary fatty al cohol (e.g. the
poIéBErs obt ai ned by reacti ng hexanet hyl ene
() Thyjpp

g Saee 8ot RYISTFaeNDIa AP gIPabEet seraPrising packbene which
comprade§, AP CbissistsPe3snfiaNy O ordddsr idére IPR M MHoidfes1BiCerafted side chains each

respect|vely) as well as the acrylate or nethacryl ate
of whish [cQmBIiSes. Q5 CRRSISLY §ssrntiatipefl. greergnors -Z(Ra)ympigHes, e 4 polymer
compﬁglﬁ(é b RRbSHe vﬁllélp&ﬁﬁdrﬁesa L)FEH?lQilsé eL§eK€algb? drRiok | hﬂ)re -Z( 84

al cohol s sold by Baker Petrolite ragi ng C3
moietigs, ags eragiad Hidechainsreach offivhiph eemprises, @ommrstS@ésenbally of one or more
) rylate nononmers and polynerized to
Yahégﬁ%g%ﬁiners mel ti ng about 80, 90 or 100C

r €¥5€qtolyyaslrs/ whith earChye weeil @t ihisgnyentiom aclo¥saagol, yyndictactic and
. . I r s..by. qverl ap.o
sotacl SR BF Rl o RHR SR MRS B o QB Clotirhls Bl ) Ffenn
havingTp's of 30°dnd 6@IErbpentvay) pa ymius ol nralkyglycidDeo38£.@ 7104 p&lymer

US2007/.02490 t
of C1E Sy Bc ARt PO mers o Ry Simit EpRR ¢ Sl Pyt €18
alkylviliehen havihg a Tp s 5500)] pedymesy bﬁﬂ%lkyﬁh-@p@ﬁ@t(Eg th& Bolymer of the

C18 off8icebibige MR TR R0 GORealt D R Bepi i

ethyln\l&ﬁagﬂﬂlat&f(e hede %@%e%ﬂ@l‘%ﬂEm GMﬁENﬁU&rﬁl CIEIEMA, havmg Tp's of
i_ncorporation and/or 5 retention and/or delive

:
56°C, dp gands Got irespedii vl Polyeerpef iy faero alkybaquAaiss ( %égwé@er of C8
hexad@&hﬁ%ﬁlkylﬁ&?lat@ind@?f@%@%’rﬁe@ﬁ a2 Rutoflc pﬁalﬁg(huo?oagrylates
to 50,00 o 40,000, 2000 to 2 000
Tp's of ¢4°6rnd 88°C Espaptinely), obyomenut neplkylenezolines (@ ke pehyaer of C16
f
alkyl 6x%zcg£n‘8 hg\glflgg |1‘EQ>fli §5?>c? &Yy?ﬁeég gbttxiﬁg% by R@&h@%ﬁgd@(%ﬁﬁ Scrylate
or methhermlate0wthocalkyd fisocgangter (B grthe Bolymes, obined dygeactingihydroxyethyl

sery o) 8 Gy iR el B TR RS 18 15 reoUlylf anc

polym2£5Q0tained blyewtmg]adlfm@mond adOtmste ghyiroxlyalkDadrypla®r 000,

methagrygé%an 1d Pré%lgry(}‘iat??/ (e ng otlyn{lezrs olgalged %breaml%%%e%a?nethylene
diisocyamates 2-h ¥ By ethnd Iaynytales aml €8 ar G232 zécu}nloB[ andetiaging Tps e61@3 and

106°G S Rele ) vt et LRy S o e Ristoed Tk Sngfymers

of ver{iln@ @hiiA Emmreg ot alehaﬁhSlc@Mﬂ@Qh@/Uﬁlﬂm al®ehelk yold 81 Bhker Petrolite

adj ed_(for | e thro choi ce of the react
averagiigh 30 SdrdD SHPOSATD A LR BB SpriEdcp GPEBREISS
monoers aﬁd(édl?lh&dﬁe@ t@ﬁo&@pcﬂﬂhér@ hkﬁmtghlﬁoﬂtQGCQO o ltOWCDfeSﬁ)ectwely

attached functional = npieties wthout substantia

c RS ge mojstiehin the L SGarolymerg foamicrystalline seesaatenpy Qvseap of the Cy
moietiE® WRR BiRF Cyidiies ifthe tARSRoRALY BELS &@dte@$R18duld WhitRfay or

m xi ng and processing of the fornmulations. In

addition, in sone cases, crosslinked gel and

crosslinked solid CYSC polyners are desired,

essentially,

having
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having an infinite nol ecul ar weight. Sonetines, it may
be beneficial to have a gel which in its 20 100% f orm

WO go0a/0piawxier whi ch can be nmixed in the approprPel/@S2007/024909
solvent with a drug to give2zthe fornulation. In other
cases, such as transdermal applications, it may be
beneficial to have a | ow nolecular weight. In sone
cases it is preferable that the CYSC naterials used

t he .ad ), st.ration,. of ru manmnal s
may nphe 90 AT - B7V QL BREPE oo Be PRy o ot 8F
crystaliat kdgi’tins STHeQ¥ater tROovErRp, thést®agdrtlidcrinallihepdgrepard
Mole E i cations and ingested formul ati ons. The pol yners

rl)é’é'&“b?/“!‘ﬁ&‘ﬁﬁ/@ﬂ'ﬁ’?"&ﬁ are substantially

PINShOleOIAGRAiIfM of RRALYIE pol'y_ﬂér @h@lﬁﬂﬂeﬁce tBe ineoEosatioh laﬁd]or
are of high nolecular weig reater tha

retentipp oy qokiNers 96 2 dmaasgwteérm&} epiked hﬁ 34%@#1% CY3C polymer
can foPSlY{PR! 5 30116 1, 080.900,2501 16bb & S0)609! 20U0MS 40)00@i 208D to 25, 000, 2000

conditions, elimnate or S|gn|f|cantly reduce

to 30,9002prs30P 120,800 dfitons dn semng Aases i isrrselrrad OAISE 2 GRS plimer
havin crtrl Q}é{alggvﬁl(o ecul Héllghgg\ﬁﬁ%@ 1&9919&' QW@U@ or 188 ti’ls}?l(SéY(% or less than

eak-down products have a
50 000nolr tesuthan 30@0(9 lot less thhie 2 H0PR 01 bwhanﬂo V9, 20 dess 012019800, or less

than SE@F %%8&8%@?&ess%§mp§ioﬁ‘ﬁaﬂo§rs % 1001856088, &fi8r 8! 10,000

ons and are not Tharg
or2, 000 to§§l00lkca'c$ 00drtal 5,080 daltdms.dn wihiededsés 1tfmayrhetdpprolpudy to use CYSC

lity P { f, t .
polymER 11 Fblfeyiar Srvgt e O BYP eonky T S et
hydrogel, @Tlﬁtﬁﬁlﬁz bledular wdight es0feeiredT®he mblecular weifhtudnieeCYSE polymer

X soI [t articular dru Ln t he pol r, oo
moiety arkeisglusied Los SuoR e e B e FectopSandighys s agditon o
chain GRARES absht)NRr Sfanfilé $0/RNESHtiiSe the@éddfvibyesRittdcied furlctibnal

exanmpl e, solubilit arameter estimations
moieties RO ﬁuftsré?@tlﬁlcfakn%yn Bpioigareridbe ol o epriral al@dmlecular weight
of theseFHoEE’ﬁerrtt, tRSsQbt in BRININBzSnd Floe@¥ing lof thé 30daul Afone A ERdi€Sn, in
Log P of the hydrophobic crystalline side chain

some ﬁ?é?sy propsdinkgthes! enmcre@ﬁ@; dsoligh § YSIC nodyrpgre prsslesiends essentialhy.
havm%%\ll‘ﬁﬁﬁﬂk I‘BBQ@\EUHCWQ SOHERNS, Phay 88 béneﬁ@ia%qlaﬁlé"@ éﬂ Kéhich in its
rein pKa = di Ssoclation constant of the aci
100%tforen isapeyvderfwizieh eandisimikied indhe anpyaprigtel solyentswidea diyg |t<hglve the
r r ' [11.] t:
Y588l SR by s o, Nl e o
molecolaefveighi. ent, P, and pKa nay be used to estimate

Bfﬁtofl%g:?%eé s Srffﬁer%og aHh E%b&ﬁﬁtglruhy u eH f%%a gggﬁl‘ﬁg ratlon of
drugs G\iﬁam(nal% rshdsuidi bé ﬁdsnabstsbﬂ)yesﬁr@ﬂsenpﬂlyetonaﬁsmhableon ttle patlent s body

Sor |on st nal ab ol ani
Tris 555 b HpfaEd BRSPS AR e ePR PR e Pbne btea by
the inRIAGON fire lsmxmnlmlﬁﬁwsmumatlp uiaednm 370 etxampm pcrrymers tvnmch are of high

physi cal form and c of he
molecgﬁ.agplg{ﬂaﬁﬁl, Il}@n grgater grp &ﬂ) (%%ssgﬁlfmd po ymers or

polymiefsQRAREH Ar@ %s@ﬁx%le&h&eﬁﬂ@s@ﬁbﬁ@ltdoﬁdﬁu@rﬁs Bydinarhe bigﬁlﬁaﬁldly reduce
hydrophl ic groupings for the CYSC'WQ? nmer, to ass

transpaftation! {etnPLPRE AgHORY? $ebMEmRTANS &5 ek, in gprag,em Sdiments,
£ BreaR-Abwh prod8S hiveAmElEcll VAN 0P BELbR 6,000,
the Cg%tﬁéglrxﬁggﬁ?{%gl \%m s ar Ie)r usetd | r? m Xi chg ofé?ﬁe CYsC o
polymer with the
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20 drug . Some enbodi ments of the invention are
sunmari zed by the follow ng statenents. A A
w@b@smanetit i cal formul ati on which conprises a BeTgSzNT024909

a CYSC honopol ynmer or copaByner and which has one or
nore of the follow ng characteristics: - (a) the
formul ati on contains at |east 5% or at |east 10% e.qg.
5to 30% by weight of the drug 25 (b) the drug is
assqciated with the pol one, or nore bonds .

belowd a|088 peofe Ry e@&&#%%i@?@ﬁ%ﬁa@ ath ol YgeRes BB raslinked, and

mem&%maggtﬁ&pﬂg%dpr by entropic forces; B. A nethod of
usi ng a pharmaceutical formnul ation accor di ng to

Solubiity Parpmaters ofthe €YRCiRolymeyr ug is rel eased in a
CPRd sro‘mb‘ﬂ‘?@ HBH]Q%FS of tRepdIRhéaRsA v%ou%tb%cﬁgr@ﬂéra@s within the copolymer

opt 1 onal has one or nore of the follow ng
can mﬂmameép ubiliteef a pasmcuéaa)irltghe thfrnpdymes, theteby JeiExapple, improving

e O PURB0) B8 5T AR kg o i el sy

parampter mmtlorlmn 50 $gunfl om the bavkpbeDE. Varr Kravhlan emgigd “Bfommlss of
Lo5 &l dru N

PolymFrs steﬁler 8{)%" qug %dﬂ tlegvttg? Eog 9er | Oj‘ntyd%'ﬂ{ﬂ)tﬁc Ergl%tggﬁg glde chain

polymens| (vbeveind_cdh¥ hog bf pdriitdon @éfftciaat be]wmﬂ (a'garmmaltdtaqaeous phases )

supject: .(cC sthn50°/ oft
and th§ R ey g e disqtngn e apEREhF A6 BEF LR Lbr lartppitic
crystamﬂe Elda cm p@ﬂm@fs akd 1Ii’fQ)|olﬁfmtln Bddition t0thedTrarof ehepelvaed oDﬁydrated
wo hours, fallo mnistra
CYSCRSYTIATS ( Rorigon SReibems b AR pRAT SR b AP lstbution of
drugs, tpﬂah@hlaﬂy igbibRadappltddiohd Tht 0opPlaal pHA abssty 1ﬂ|aﬂd&§§ihg CNS
30 m nutes .of activation of the formul

(ccntrflélfrw%syam@ PrRetiatips Qeal AbSOFRSion: iRtestingy ﬁ?ﬁoa%tﬁoaﬁog%ﬁ igbgorption,
sub- llﬁuafm)%@rpﬁcf)n Lhe ér@tﬁth@%@%sﬁﬁﬂﬂﬂﬁﬁ additionld lﬁ%ﬁiﬂﬁb'oﬁﬁmfsb the

heat i ng theforrrulatlon (i dration o

physwnabfonmaaql FeApostionjof ﬂ@q@%fOﬁgu FOft Kaderstapding thedipetPo thepKa, and
the Trﬁ‘gﬁ)}f)%es 453405 tﬁ$&?&h&9 oty oo%h’olﬁf: ab W6y BEPHiI QTS gs for the CYSC

oundl ng t I'n°certain
polymenib@dmstemmg withegh¢ drugifondiug forofulations. iAse ﬁtes@pmpemes assist

selectx%g gf; he & o{aéfant_g g(éél’éﬁgSﬁl gcﬁ ; «{{%sa%g P?&S‘?‘“&% éof tth b@@myﬁer with the

not posses’s
drug . naln chaln crystallinity, or the polyner IS not a

Some g%nﬁgl%r?t;s g? h%tlnx?v%nﬁ nngarrl(e) ;urfrl]r(x)ltaréz%d t i fgflow nlg S ateme‘ntsor the
A.  hyghainycewizh] ﬁbnﬁ:ﬁlaﬂiﬂrs;vhldl cdnygrispod yrmig randi s OY(&C laomopolymer or

anhyd ?1 or the (g ont al n the
coPon’P?&Eé Wiehhas eas ¢5) '&?ég%\?\/ﬁ Eoé“’?ﬁac YEf'SYay 20 be any
(a) Nk Eéhulation contains at least 5% or at least 10%, e.g. 5 to 30%, by weight of the drug;

(b)  the drug is associated with the polymer by one or more bonds selected from electrostatic
bonds, hydrogen bonds, covalent bonds, or by entropic forces;

B. A method of using a pharmaceutical formulation according to Statement A wherein the
drug is released in a controlled manner.

The method of Statement B optionally has one or more of the following characteristics.

(a) the drug is released over an extended period of time; and
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El i m nati on of straight-chain aliphatic hydrocarbons
fromthe body If ingested into the gut, straight chain
w@ adosphets c) hydrocarbons (such as nedi ci nal grem®s2007/024909

mneral oil) are elimnated4fromthe body in the
faeces. If they are absorbed or introduced into the
circulatory system as with petrol eum hydrocarbons,
the polyneric conpounds of the 25 invention are

[ t hey would tend to dlstr

| i pophi Ther
) PRI o e TprBl i el dhani i S B B ore hah 0%, o the

total dARSIOAJRUIIRD theoroﬁﬁmhtmﬂ lg Bleas@l o Wfﬁﬁhlﬂﬂldﬁfov%ﬂa(pﬁ&ﬂto‘f time of 6
I n: Kl aassen, ed Casarett & Doull'

hours follewing %s'gynlsq%@naéghecfowlét%éo asuligstsons, F. fth
(© Eﬂzbst m&nso%ﬁme\ée kan 109, of&{e%wl okdtlintd Iﬁherlgnﬁam released

2.) and in |ynph nodes (Kl einau S., Dencker,

pp 9
over alperlamf tlw aff bhausgor over g peging pf ting of treplecwes. &3 lopving ddgnipistration

f th kiSn tola S$ td| strlbutlon of arthritogenic 14C 30
oL the %B{a?algl exadecane Int. J. | mmunophar macol . 17(5):

(d) 3@3%9775)% ofithd totalydrag Wadddynbéh%ﬁoonelaw is a‘d@mdjwrtgmﬁ@ minutes of
ubility in the blood and urine. WO

a“‘va%b@{tli%%gl ﬁ‘%lr/ US2007/ 024909 35 Preparation of CYSC
(e) Pthkeyinmyis réldaseddrSa tirofoymeaondgronb er proepefitexifollnwingychaeges in
for exanpl e using techniques which are well-known to
Y9%se skilled in the art, e.g. emulsion, solution,
bg} k ahiedtisgthp Esriutation PO ymsri zation techni ques using

nve |onal gﬁltgl sts, Conventional additives and

{)al tign o I°9yed to achi eve desired

rr@h)eCUéx@bsmgebghé formufiof ¥ediYneym&,0 and per oxi de
catalysts, thiog] chain transfer agents

nB¥k apqha%ng 5 o098 RE FRMIrORBFR SR l%dbeyfomglatl
- "B GARLRRLBENRARL e ForchuldRios 3P{HE nﬁ)‘éﬁﬁérpsp@&ﬁ&)lly éXEludésl éhtain
chai n transfer agents or regul ators . including
featureg, fits gxamrlenin certajp embodimans theypglymss d%lwﬁw&amwhe@n
crystagfnstglr})r% ﬁ)‘?}rﬁ&tlﬁgot%c‘lﬁwk%%lﬁ&r ahd'8 nbP4 QFaRfco Cp%%er or the
'ati'on to be adm ni stered. For exanp
polymei is@bt ®hysirogsiner dieqrolinear is hyslralprically staklg, oréhnﬂ@?mﬁ is not an
f
ydglﬁé P hle g%ﬁ%rle? BOeslq‘g);i/ b(ﬁi@é’ﬂl #ﬁé s'trﬂ%t{x%rq%ag(gﬁs(f g,‘r%fnR? gvhten:q{a and Rb may
be an)pmelfetyr red, pol ymer i sation under aqueous or emul si on

.condi ti on a dried form
Ehm'f‘%‘”ﬂr"&‘&“ g’ H?J'&WE??SE’Y&%”%" eirm%]g ?/gn ’ycondl tions
CHYingdested iis@the gk tstraidhst ohhinfalgrhatid) hgdorabinsopblay medsingl grade

iy S PR B B T B 5 Rt o

the citgtilafoky é’y@teﬁxl,l bd @ith BetfRIAINBY drocalbiunb,ahe fiﬂﬁnmoﬁhpﬁ)uﬁﬁ of the
and/ or noj eti es) e sites at_ the end.or in

invengapgnslipgpiico TG B}eéwﬁéan 81 G RERute o R upRozman and

Klaas§th® P6) A8sobprmK dsSpativirens eidﬂ&fdﬁ@ftd%fc@ﬁt@rlhnﬂlabében @D, ed
ners, at least one of th

nor e reformed poly
Casargy &l qretojaeet o BaR Seifeg LY regrrioftB Eign Mgy York, NY:
Macn{i’lﬂl{? I‘?l‘BﬁiHuYg (Z&ﬁ?any [ '1?253 andnfl lyaiphl ieasd éK‘PélﬁaLpﬂg bbRker, L. and

reformed polymer(s) conprisi
Klareshgg,elt i(E995) @dcindused prbrityy isfdgr asd T ’Wy’gﬁm@ﬂha\‘?f rghrifpgenic 14C-

labell!ec?ﬁé%&deggﬁe he qpﬁﬂxﬂ&oﬁh&rﬁla@&l. PRSE B6h. %7), dhd may finally be excreted

according to their lipid solubility in the blood and urine.

condi
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between the ends of, the prefornmed pol yner, and then
reacting the preforned polyners to form the desired
weYsSopahg mer. For exanple, in a CYSC pol yner PemyUB®07/024909
prepared by copol ynerising3a vinyl type rmacrononomer
wi th ot her nononers, or by making a CYSC pol ynmer, and
then reacting the 25 functionalized polyner with the
second bl ock material, for exanple a urethane bl ock,
or _.an epo bl ock, a polyether block, a polyester
Prepagatign.of %%I eneOX| de, pol ypropyl eneoxi de or

p%é/(f:?SC%B&&YJ Yor&HareR i P& way, PstleXghple Xsing tdehmighes which
or a poly(al kyl or alkoxy)S|Iane bl ock. In certain

are wellnlyominrie fliose skilled iovisaarh sigy sravlsiopsalytipp, huffeand suspension
polymfeﬂmh ?échﬁﬂ§esq51n'gtl§nve%ﬁ§rﬁtl baﬁﬁlyﬁ§ eCorvRRSdral sddlitlves Bt catalysts

ross-11nk certaln enbodi nents, such as hydroge

can bef qmapmredtttp migevewemdenolecu@@ wetahis, fon gxaseple prssagd|peraidy catalysts,
o 5, SRR LGB S RAGEARZARN S i MRt e

mercagtopropiongteand ercraaptocaetic dciid) arallylechgindrgstei agents gr regulators (e.g.

1ncludhn>goa?;2r_%-erpf.:tf)y f tyerc)e(naeprplll% t#% o%%nlgﬁn%hsa%og %gﬂ J)fﬂj,ﬁ] b(&i.esgl%l:t%x aécrclrd%g to

CPOSS Cross
the fome atC¥RC Soraautation taﬁdecﬂnmtstemlr Fmamplafeﬂ aahumlhg)rtetmslsmn form is

di h .
s R BF535 e N SRR S R R o,
hydrogd) €6rapie pidf€rrad] p@yﬁtén{aﬂbn ﬂrﬁdeﬁﬁqlﬁetﬁsaj’rahﬂhllsyormoﬁﬂmns’l@n be

conb such poly with th eutic
emplaoay S0t SPIATAT 19 SR e Ty g@%ffl?fﬁﬁérlwg“ b et odagitiond can be
used. 1 Nto a partlcular shape. M xtures of Polyners A
sina@e CYSC pol ymer or a m xture of CYSC polyners can
o Meihodsiof prpRariog Rt wBPYmEFs SIpclpdn Rrrariag @ greigmed nolymer

compx'iglﬂ(geﬂ‘i?m@) trrﬁ)lé'%i%s ﬁ:qpé)ﬁtioﬁﬁlf}] Z([RQ) Yidtic¥hing heh Srdflhg ﬁl@M@qunomers

he criteria for the selection of

(whlclpmay p@ruma Bccw@@r Ba Imymigties)t regrtitepites fthaspdor lrp@llewé#l% of the
prcforﬂf%g Rggrh{ep BNy r9p§ar Bf%cﬁg(q:%own%éincﬂlgle %Eﬁﬁn% tq}%Q)? Bfdre

ug an S|re oadi ng and delivery,
preforasd polytriess;, atdeast mcefdhm@rrned Boyraere poyopiisies ¥ R moggtiss and

oo O 0 o038 TR GRS Oy 25

monetnes;,tcsﬂmﬁth@pfegormeld ptﬁlgmelrsmaviag i leayt omETpantiat sitea, anfeond of, or
e BT B E552 RLEtl SE AR5 o

the defifedaCY$E@polymdf> or at Ieast 10C. For exanple t he

(o osit aln on nmers. nel
- PoESample AR C BRber ma B Sieatied Ry CoralrrRiniautyt $pe
macrdﬁﬁinbﬂnlelgwﬂﬁ oﬁ%ﬁnoﬁd‘i&ﬁ of BY adking aicy St Ipelyu&e, adfl thdnxédetiggsthe
ol ymers havin

B T e L

epoxyqflé’cﬁk PPLIYEREr HIGHKT a poly@stdrbloak ) Wye&@lérﬁoﬁ@%olypropyleneomde or
formulations, the anpunt of the drug is at |east.5%

polyteigeme balsneaange bieck, aaglysikage block, pily il oralkqsilane block.
2878er@in elrr%ﬁﬁn%%o/‘ihe@Yé@ ?m@é Weddh theEBRhulAEAs ofthe invention are

| east 50% at ast
specifically not cross-linked. In certain embodlments such as hydrogel formulations, however,

they may be cross-linked.
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| east 60% or at |east 70% of the total weight of the

conposition. Sonme formul ations nay have between 0.1 %
w@pahsh%118 or exanple up to 2% 3% or 4% drug. POEUSI007/024909

the many useful characteri stics of this invention is

the possibility of matching a particular 25 drug with

a particular CYSC polyner or m xture of CYSC pol yners

so as to provide desired Ioadlng and release

h racter| For man
Wi actoss HeRad RS RbIen R deRdoe oo gk FgriaPean
include altY65s 0ipRPR infondh e f@ﬂamgleaa donml trosstink xdelhsytyl lim:phydrogbl
noi eti es provi ded by noi et es, eref.ore

Crossinfig BpagrRest PEYBIUBIPE fer G e b ed R apr B =i e

process 1&Y§Gn%(%|) WHeh pfi:@ﬁ‘nrfgr tﬁé! b&I9mer InQdebifdd shapeTonovadd 1aRr b the a
y van S orces, |On|C associ ati on,

addition ﬁ%fzre@fewc Sm&ﬂr rﬁ@ aﬁer SRRATAtehY PrARASIE RO IYTIST.GOMbHRg Bish polymer
ith ther UL By ab@ ViRh §ida1P 9&5#% A8 lﬁﬁkﬁ h&BREof of | a9<a3;5&9!&11 h

W et ough an am no or car oxy? Ifn 5%2,0 o”na |véléﬁ€ e

MixturepofPolymwexsr i norganic noiety, e.g. an ester, carbonyl,

: . . 0 3
S L A U s (A
polymer bopolpmerspirealshbomiped avithiapraidditierd! polymekwbish Gi‘f Imt a @b@ﬁa | e
I SRR
polymer.ra)’gfli:e §rﬁg@ n%: g%tsEleawl :Jﬁg%nfrﬁmll% &?rgyt/:lbg]a%{perr Iggtgl s I?)lf WS'CO n
polymersa agphoppionhliycorstar madireladsitionial lbblj!md:rm deyehdopho Hieglragahd its desired

. hydraophilic Leti.es tro consi der at S Wi ll.
oading e 0o e Els e SErGT PO S iegtign make
use of a doyPosifibh téraifi AtohiR Girefaivoiod Mot € WS € Ipslymenhaving substantially

side of the ruct n an aqueous, .e ment .an
different g e B o PR o liBE BRRr ey hiER iR B e R P her
by at lea:%bgc ldﬂtﬁﬁlgh@ ﬁ°©ﬁﬂ£t39&%9ﬁ‘*(for%ﬂl€a%‘8%’%ﬂ&t ledsx uys myxmle the
ydr ophobi,.c or hydrophilic nmay assoc] a
compositigRRBLIRIEAR OBy OTHIRAE @a'lérmersenﬁﬂvge%t keder %tilf‘é @4 }Ulgﬁ\nd

still othefs YRHIRLAMTRS, Cﬁﬁé'ﬂ&rlb%ﬁﬁ‘le%‘s%a@@ hedbfmRhA& oF tﬂ)@lylihers havmg drug
noi eties, and as a result a drthoblc drug

bound thepygh airange ofiionis stisagthyerrdsinesbitheraKaer pISb afide fiﬁ{gsp%béner pair.
fected froman aqueous environment surrounding the

Formllh#Hogrrul ation. Hydrophobi c drugs include, for exanple,

Is sl flosmulgtinoty, the amount\od Hrealragis at legatd%s ati lpash B, at least 10%, at
least 209 ra?ié%&b?( | Qe le%?% lf&gt %S/o, etathbdé least 509 2 at least 55%, at

ero suc yudesoni
least 60%,ios pEleast 306 ofitie: tnahy/enghlhcef ithepdvanposit e tSoo | fblynulatpms maphave
Lecules.. In so Q nt t he CYSC pol yner

bmmwmuﬂﬂéﬁﬂgggadRT?gmgge rrgfﬂégfgﬁﬁedggoups e.g. units 15

0i1e lof the andny ase fulDehiatackeristyds ofrthixoimedrsion Tehthe passibility pﬁmptghmg a particular

lize the r fornul ation or el .
arug with PP GBSO B PP AEPORAT GY PorPoPRRBtpors Hiogie igjed loading and
release cRaradtistics. FdeYitdny I@lﬁlg&ﬁiﬂs }ﬁ@ﬂilatdlderégt a CYBO@oyinadr evhich contams

. .functional groups nre |n1nate rele
containing hygrophokif, é%%&"ad? WP?'@ﬁﬁg‘ﬁ%oBlp 1c mgieties Brﬁﬁlgﬁgg%gf moeties, and
which thERforé gdrictd ﬁv&ﬂa am‘hathé BRige Ry Jxﬁﬂlﬂﬁnihe of Y$O @o@i’ﬁkk kan provide sites for

intestine, there el easl ng t he rug. 1 nt
associatiph pth @ [dfiE, byCramier é‘f?ﬁbﬂf%‘i?ﬁ’tlgmﬁﬁiﬁo%‘fﬂ% Y#rwenga?ag‘asélgand attachment

or covalé:> E@A r%e)%d@féﬁ%n%s lea%' 20 fcﬁ‘ﬁﬂe&j f(ﬁ' eRimpME t}ﬁéugl‘l% anfihv 6r AFboxyl linkage,
noners respectively that may be incorporated
ora dlvaicmg@ehm oBigofEanic reficty i G an aser GYSBY Gy hyGPCatRep, pramino, or ether
present in separate CYSC polyners to be mxed with a
drug. The
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route of drug admnistration will often be a factor in

determning the desirability of the nunber of ionic
worodsypdriegen bondi ng groups in the CYSC pol ynmerPCT/E82007/024909

exanple, a small protein on7pol ypeptide can be m xed

with a CYSC polynmer to make a stable drug formul ation

and then adm nistered orally. 25 The protein

adm nistered by itself orally m ght be destroyed when

link. Iomgigﬂ;gsgrﬁa); %{8 ?’fr tgg gxa%sﬂl% g%éc{xf;:ﬂsg m}(?%’ (%or & %le a carboxyalkyl
ammonimB,suHodiempi phesphatluthie@npaigegr adati on. Al ternat i veI y an
aci e Sonp onent may be a such as
SR EROT S RolSTAT BaY Campios: SR BEan el STocrey Wil pofh fagrophobic and
hydrophﬂfle Pﬁ&ame @nitbpib cavidRRSIGAPHIIEnEd PRcTIcH § séonRey Sthichie GMerein the
. organic aC| d, for exag%l e with deoxycholic

hydrophlge pﬂnetﬁ§/ aqse,t% %\'B veé op 9'54 of ﬂﬁ: Struptyre 18 an @fygousenvirgnment and
wherein ﬁ%@ﬂﬁ%g@ﬂfe&lw‘ﬁe #idtRdd withth Bl iSri SNy dAIphobi€ BRARRRent. Drugs

the sical surface properties of the “fornul ation.

may be hydopaghigrpy hydrapbilisaed srappsoniate(ith thy hrdrophabic ariiydmophilip moieties of the
polymer.P' ovi de beneficial slip or hydrophilic WO 2008/070118

"PCT/ US2007/ 024909 38 properties to tubing, catheters,
AF BBE polymer eerheriseprbifireptiobeidechain maieticsas @prbersikire ydrophobic drug

I

may assoﬁzreéfeevglélgﬁ%rh (%/Héfﬁnoﬁﬁ& eﬁ!ldq%sri)% pp%é&ecf ﬁ]e nboglat?réé)ﬁfgw%ronmem
surroundirigjthe fonnellatwro rﬂyd_mpholsuc dfuge mcU,els,l fondlample stabuk swhlas ptetvastatin,
symvastﬂa g{x(? érqrsésta:t)l?l ggrlgl\é 's?ch a% ﬁ%{%ﬁ%?‘gtg% atozri sf%ro% gl?c'h as budesonide,
rlspendonc)axeﬂnany dther ptainanétically mpohalrltsmqlequies 5is of t en

d f | t t hat .
R A ateeirperon TG R PEaher B ey PimbriGte R R grapgs. o it
derived fton® mnl&k&n)fl%dﬂdhﬁtd Olthe aday/ gotqbb&ad @slprte stabilies &B@Ultytrﬁr formulation or

| evel b wast i n of.ten overd
help in d&?ﬁﬁ%lﬁl%&fﬁ%ﬂ@ww el g‘ﬁ TRt S et Saing
carboxyl&fe ﬁdfcti&ldl rdiJEE—‘cafnC}Ed'ﬁd:E 3t élﬂﬁmﬁt@ ré18Re GPABRL iR the@Bldlc-envif¥hment of
e foun at many fornulations of this_ invention

the stom@%h‘?% can gvolbin dossalkalise spviemmeat of thesdliBicsiine. tareby Bdasias the

drug in t&vggemfeﬁtlﬂehéthep Uﬁlﬁ&dlm&ﬁts gfa?' gmmby%reextafnﬁﬁt PEBY1aRl nidA8mers or
CYSC pol yner . 10 drug fornul ati on before
acidic or gHhet PEISICRISLIT dpnic MEBONEYSESPRCtitely Slahianbe Bisoiperagddggathsr as part of
I;
the same RS FolyMbd &ranaﬁfegﬁfgéﬁt lﬂg?aaﬂﬁ bg@g@el?@.ﬁ% Boe ke WitRE drug. The

easy processun mer because
route of drfig admeinistrhtéen Widhofish be héam ih detetmpining|thet qcsmbllaty of the number of

nicor T, TS IS 0 o s

can be mixey stithla CHEC q)olyrrsetvi md«e)aeﬂltadolld dmg formukatipahnd thbreadBvBiStered orally.

The protcp in fagmmfstere(fitl)g ﬁgyenal gﬁ{ llfeocfeistg(?yg:d b:?me% %ﬁp: rsecij ta\gféeg lglgh %cridic
env1ronmbquﬁ'ah|65tamdcm N\Q&mmx&bdvnle 0 SEqlolyinied)the prokeipanuldds paftected from

t t It Af t t t .1 .
degradariog R BB C Lo omaoaent iy ¥ okt ubh B rars etk AR corain
embodehisJ a ﬁmféirbllnhy Be Eﬂi@ﬂle)leGWﬁfh @%sdrﬁncﬁﬁﬁﬁa&ﬂﬁg&&f n@lo{mﬁ tudhQ@s an

IS a Ssignitican

t eff Thi s I
organic aa@‘vgﬁ sr" rds?w %@%&%m& -Bsyolpfedin. Shelisarisn

I&Wmﬂﬁ)dhﬁen@i the Z(Idz)uﬁmeﬁ@i th¥£41% MRhYERESphydidall sﬁrﬂi&"ﬁi’opemes of the
enbodi nents, the presence of PEGyl ated graqupings .in

formulatiopFor pxRmple| RphioRy L Aviene{@1etnacsy late apithsan rg vifs pegeRcidielig or hydrophilic
of the PEGyl ated drug, and can reduce inmunogenicity
and i nmune recognition of



10

15

20

25

30

the PEGyl ated drug. O her enhanced properties that my
be provided by PEGyl ation include bi oadhesive
w@eaperdiiies, and antithronbogeni c properties. POT/ESI087/024909
enbodi nents, the Z(Rz) noiesy can assist in nmaking the
pol ymer fornul ati on 25 nore bi oadhesive. For exanpl e,
carboxylic acid or hydroxyl npieties can inprove
bioadhesivity to muco or intestinal surfaces, as can
properti, £ Bl HFichE RS pRLURA T AR ANE Hycoftl Hob Gt s 2%
moieties afagl alz0 rhrpatmkhel sustgined reldase alrdelivery nf the dmgenbodi ment s of
this ent | t he CYS ta e .
/\W&W o fn[eﬂtec%qw 1mﬁ9t(1ﬁno§é§ %%%Flhaé?ent r?cg;ﬁe urg é}réeé too?rowde a more
steady omh@dr&&tdeh%}ﬁ loNGrugas Smﬁlaﬁhhﬁl ¥ dehl. Edrexatnplg not'EI:l étsele definition of burst, it
noi et eri v from cononaner,s
s ofen QboRrid i greS QP PP AOIRBS DCHPoB AU RO B HEF A il release of drug
from the WHrRitatibh qb&\éSEe mtrymerap&tﬁewev fﬁﬂ:.retfyoﬁvaﬁ?ﬁ@ rpd eﬁé;%\temosmg the drug
50% by \NEI? g ess than 1, 3, 7,. 10, 15, 20,
and in tungedugmng thglogg t«m DeRyelicahisionss ?féW&)szﬁ)fPPBQI&@?fgto thgmagpipgal or cell.
WA halvE 88lind 1R nahy $RnkilaOR8 ofthis idveMiokr Bt a 1Rlluddd %ﬁn‘spéffect
proportion, for exanple 50 to 95%or 75 to
Moreovehese §on fedoee ety st BE IS Edine b1 ProFeament f e QIS alymer
f n{uﬁ Eon beBBE Gdrh a2 th. THE CY&S arfif forhlariBR m@g)dlef ft
drug fo ao c?r ?aom 20- 46% from 30- SOg ° a%lr o}%ea%5 (11 -
because @fehebw olecilar werghtand oasytpme@ombdm pEthe CXAGIPalymer because
r o b abl y
of the selg%ltg)él C?q il @Q%Ig&aﬁ{yttb %Hs? int rg&ﬂléru]itﬂr tgla Sg’sﬁx%g %I
Onoerthn dn%rhas begomixed nmhshea(mﬂSC Ipelymtmand isglited as a crystalline or

ar i ve or ar upi n th u
sem-ry TR GBI oo b e Pl PR ey B8 i fgens,
buffered bylaticng ok biher a&fuebds&)r Iagﬁoophmhjrganﬁh’ steht sobstionk fdriperietisig time

st ambieftspreiorty BHE( POEP U DEGRmena SCorptvar B dhecsmeipiay

generanyowlutelsxmbnlauﬁﬁdh 16WEEAd in Ekﬁﬁdﬁ@lsés)alrﬁ&ﬁ a6 vt ifdch TaisxambodBient
ontrol of sustained

reservoir %] The SI redtté
is amgmafaalga%mae%%prﬁﬁrre C|Y§Ca? %%%r%af {7 Ipysatipn eQIRRAKed 1 qthsy drug
dchveryth? méisug ionically, through hydrogen bonds, |igand
achnment or through Van der Waal's forces with the

In-somerembodieents, ghe presense P FECyHtsd areupingsdn the Y X Belimgreqn increase
serum ha@qifb YGQ’EM)Of thePHQ lipc?dﬁg tatﬁ@ QarPfed B Tniutib éﬁél@%@flmmune recognition of

dosage forns nmade fromthe formulation (For g
the PEGytuted mgepé@enhﬁnccﬂmgpwésﬁhﬁwadﬁum@ yIRE(@daton include bioadhesive

propertlegryﬂg% Iﬁ'nﬁjogérﬁ@p ence of Z(Rz) noieties may result

a sign ant er of stoichionetric ionic
In swmcatmdmts; dtevd(Ba) mbistyCesassisod inymekingihd polyaed fargulation
more blo%&%scivgai%rh%gaﬁblleggagg'&%l1@ flgl ﬂpﬂ)@p&gﬁmgﬁtxgsoéEBQ%Idvg lBloadhesmty
to muco elnbteshmiasmﬁipest, h&ecaﬁ\lﬁSﬁhrpmnyi rheparlnrsulpbdes HydR=Yy! omillatxiyes

can.form cova d:ﬁ ilin such
polyoxye cﬂ‘?fﬁtrlﬁs can flﬁ% asesxst elgloa esmn Wco{“@?ﬁf@ggq%
I Me@\iﬁﬁdhﬂém{m thid idlehitien, the CYSC polymer contains moieties wh1ch, either by
hydrogen bonding or ionic bonding or covalent bonding, associate with the drug. These moieties may be
derived from comonomers which constitute a minor proportion of the monomers from which the CYSC

polymer is derived, for example 1% to 50% by weight (e.g., less than 1, 3, 5, 7, 10, 15, 20, 25, 30, 35 or
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drug will be an inportant factor in determ ning

rel ease characteristics of the formulation. For
wezasph@E s wi th sone orally adm ni stered drugs PCT/US2007/024909

difficult to adm nister aci3d sensitive drugs as the

drugs are degraded in the stomach. Likewise it is

difficult to admnister acid sensitive drugs directly

25 to the stomach Iining. By using a strongly

0% or tf5, s ol P Bco Tt AT e i forsaepls 30 to 95% or 75 to
95% by Wit anwiviehhit hebd@wednge@ﬁthu €YY dodpiepé.g., fiotkethah0, 40, 50, 60, 70, 80,

roups. s and shleldln he drug which is
85,90 OrS)Sg/h& fpmp, i ﬂ 0o Pa e % 2?‘H%t)age to the CYSC
TRO5I¢BBbA and MASurit Bf 1he ombicihdr Sro AN HYBAREA beHdidd & ionic bonding is
intestine, the presence of acid groups in the polyner
preferably basedioat i on  wil | cause the pol yner formulation to

a) The acki\€ H' p APiBY iR He@binbhGALr o BoRbndtid?eand! S hriott of &ﬁnphmentary
coval ent bonds, 30 therebéarelea3|ng the drug in

active or pfar groppingsin thedrug modassled HysrophahirfHpdraphikic propemes)

Th Y&, keS of BSQf,f © bind the drug
b) eh%%§8+éﬁ$ff;?%ﬁ§%5|s ﬁn 8 evenf%al rel ease of the
¢) The argeung of drogrict brempret! ymibe pﬁlamfoamul@hon (hpd@08/ 070118

7/ « bs
o e GEU R APBS YA RUFRERALAN DRNUOIRY, B
reservoirl abi | e, sone base |abile, and sone sensitive to

e) The de@gv%? én%rf)r?/tc Sblftﬁlélegglallgény\f Htgésca Fe&lgg%he 1P{eract1%n of the drug ionically,
through exiesgeh Bondshkﬁganﬂ?‘ifﬁﬁhpﬁhtydmhroﬁglm/m dl‘ﬁ Veaal’e darcesveitlgthe ufystalline side

ted drug. In another exanple,
chamPOk‘/H‘éfQ?%HO %55%%\‘4#%8’&1' o that it can be used as a

f) The m@tﬁ&@@fcudﬁﬁmgﬁ’atioh%f péRP@forink AAdOfrom ke OMRMlati®t @otd). . For
le, the drug can be reacted with a

g)chk\Wlﬁ%ﬁPO%WBéﬂh%Pﬁ acH¥fer, e.g. with (A a vinyl

In some m‘mﬂzénté: %ﬁé&hi@of%hﬁﬁb@u&rﬂyﬁem inl sigilffcﬁﬁcxﬁlﬁﬂ)er of stoichiometric
wth (i) K roxyl group in the drug to give
9

ionic intesagtigns be@wee@,t Cwﬁgpo g ghhthe dieodhrsimakingit g?sg@lqtg prepare a

composn%nvlﬁwﬁ‘)@ aQﬁ'éHjl%ade oftﬁl dfugVi Nyl nononer containing a
gl'ycidyl group ichis reacted with an

Impsoime-esahodmnanis thed? YL pelymiesiacladesddRer maietiestthat can frmgecovalent bond
with the &%6( Q su@h gfng 41mg}?t§ qgﬁgxt&g 3 @dﬁleﬂgllrﬁaﬁégetaf@mtﬂé C%C polymer and the
IS reac contal nfng an am ne or
drug w1lltb;cdmmmyd>namo fagtoy irt «betgnman@rclam cheragteristiasof thgrformulation.
ans)%(g{np 3Ir1 Ecgr\r/l? lcs)rea!:lt aclirlfn%( "ilqud drg;gsS Qﬁi&ff cht Yd admglster ﬁ]d sensitive drugs
as the drups acdegmdediin the stsmacln (Ellafwm&ht is hlfﬁmladmmlaer(apldrmnM\}e, drugs directly

to the sto%]cﬂiéi?g?lgy lgﬁlitigég ro&g,%réo?%% ! {ragirqc%g %tqa ngging{ f;?%{ulatlon the drug can

survive tRaTiiglelhdie ivdronfightofake stethadhasitt the prb@dctivekiydrophobic side chain groups

svrowg LSRR S e AL Bt s e SR LK otmer.

Once in tll'l@H\lelliille%vf@(Ymﬂ@ﬁ bf 1he iREEMEREe predeX &G a@fd\}ll\%&%hﬂ the polymer formulation
i ngredi ents are those medi ci nal a ents erein

will causp giepgbaner forprudatiop i evedland aflay estenbication gr efherdyds Sthe covatent bonds,

thereby ré¥fR&irR) tﬁe gﬁ@tu'i e sﬁi‘alltut’[@stﬁa@tlﬁ ofif sucBleR®s@inteht 4 &%o@'ﬁfek%ﬁ)le monomer is
agent desired for Sy stem ¢ action. For exa

used to bmdl].ggdrug cqofﬁlq;ﬁyd@pqsv;éuth evepwal releasepd the cgug, frgqngﬁer ]@ﬂymer formulation.
i ncl ude natural or synthetic prostaglandins and
prost agl andi n anal ogues and prostacyclins, (e.g.,
m soprostol, enisoprost, enprostil, iloprost, and 20
arbaprostil) any drugs for the treatnent of peptic
ul cers, gastric antisecretory drugs, antim crobial
drugs, prokinetic drugs, cytoprotective drugs and the
i ke. Exenplary antimcrobial drugs include
tetracycline,
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met roni dazol e and erythronycin which can be used for

eradi cation of gastric m crobes such as Heliobacter
w@ydoenre11s n some enbodi ments of the invention, PAT/UER07/024909

are bonded to a CYSC polyman for release in an 25

acidi ¢ environnent depending on the desired

physi ol ogi cal action of the drug, system c side

effects associ ated Wi th each drug, deconp03|t|on rate

Vasios S B 38 b Bl TR o R i, some e
labile, andQuak disitie EslerPRinatieclpddagensi ti ve and capable of be|ng

cl eave a pH val ue f.oupg to abo st apl e
ARg s wae wse A sovAently BB Ao %gﬁ% 'é(mé’l’ a{i\i’@a example, the
CYSC p&ﬁq&rcoﬂeahﬁlacre&@méi biduf Whidhn§tedéted Wands dhg. Th enétﬁﬂrlesamp]a the drug is
ypes: S|IyI ethers and esters, .acetal ?égace
modlﬁed1 smtb?ést can b Heed a5 a coppRATAS In the @reppralion ek the CY SCapptgrial. For example,
the drug %h?er reackQUAER Klln?p&ﬁk&nﬁﬁ@ mBh&h&! & 8Awit(A8f ¥iRY1Mnonomer containing an
mbodi nents because such a bond can be forned between
acid grou@ witictpis eeyc e ovi the(DRATdNs Y bgrppp be drug 4q givp Py pster, or (if) with an amine
r I
group in gﬂéy'lﬁ\{}% lglr’é%;(y# a&ﬂg% ?)? g.ﬂ‘?ewgr orﬁfu({)ﬁgfngﬁ &{ntzldnﬁg I)Q[({I?AJ Eﬁ)uﬁ‘uffhch is reacted
with an agidrcontairdng/driug te giye b esierdlcoboltlinkagso by/(épra v krbmn@emontammg an

anhydndg ﬁ%%g Qﬁg%céééjgﬁghgpg ng{a?lgpge%;h&;}h{] Iﬁ{cﬂ'%gp ngntlé%‘i\%%n amide-acid or

an ester-dvydicavhleht Iinkage acsag:mvel& Tllrﬁemodlﬁedadlmg is dmpn]dmtlz@;l ith one or more other
ook PR e gL CER R, G B ik B sonine
Cy moietyatd dive'a €X8abendistionl eaved at pH val ues of |ess t han

about 7 byt not. a val | ease o

IR AR s E?Jig%?zfrla Befv*B % Tamm g bR covalenty
bound driif &teléased froth e CXEC lﬂﬂylﬁérgfﬁ&ér cohditibm¥ifllow @H. or lb§ gai®enzymes.

enbodi ments, the CYSC%P ynmer swells at desired

Exemplapecijys ingfegdients,asmiboss PRiigar aeenpvhersiy gaptrig rejease, Raameover intstinal

release of #h&8R& ool T RS hR G kel &as@HPME hetiRb a% istebiSed foP8stéidiaction. For
can for exanple be covalently 10 bonded to the

exampleflspgsrip whigh detivery oy stepevieistreiertrghingludg-padurakerisyythetic prostaglandins
file (0] of s%aﬂelall Sopf e Qmsm; t, and

and pros{agl%ﬁféagégfg eEe%\?cf n@c % rglgﬁergse ofl the drrl El)é in p%s -

arbaprosnlh enyydrugs for tt@rtmatrmmfnepns ulcra,cdaptric antesgeretony érugélaatn@uroblal drugs

o0 T AL 15150 550 SRS Bl g gl o

metromdbmie ilmhdrbhtdmb@ur whlehtsm lwfustch’@r exatlicatéon ofgastdic en¢robes Spcbh as
Hdmbm¥ es above 7. Alternatively, in sone enbodi nents,
%gy olyner can be designed such that the drug remains
I Sonadt drﬁioklﬁdeﬂmoﬁthﬂnpeﬂtyorredrugd ar¢ bwdp&-ltcamGYSQ poiynggy dorerelease in an
0 relegs £xa

acidic eny PSS ArigAAIR OB SeENER LAY RO AL &R O e Pl g ffects

assomate’dSmthrHé&E mg,adeedmmsviﬁbn rafe@f ¥ Iagoia layparticular Bundronfrent and other factors
but yl phenyl opi onjc_aci.d) is di f.ied by )

well knoyvgan&hieg}pdwqull axéq )5 }Hgfovalfg{ lixpgglr%ay @?Psgnatw%@dﬁ:ambﬂq f peing cleaved

at pH vaRhEHEF UpSto GBRR |7}H‘I§F§thl§@9elwvttl|iht gHl i near al kyl acrylate

(stearyl acrylate) and an , additi onal cop ner | z e .
Goudlentiondsahigh pan b&xﬁ"?ﬂ“’e‘% wndgs aradic Fondgngs g ghiyé?%% °2éheofollowmg
types: sﬂ?P&Bé}é %@&téiisr 46kt Othidatdtal! AlihNamihb] carbidhites, fafd PilBdthe?d) Silyl ether
dm ni stered as a crystal l'ine solid, would bypass the

covalent @pmprafq:aed bresstajnmbedingaiiciecause aiichiahond,sei b formed between a
hydrate, swell, and hydrol yze, releasing ibuprofen for
col onic delivery
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of this drug. O, ibuprofen can be esterified with a

preformed crystalline copolyner of stearyl acrylate
wa@npabs/oads oxyet hyl (nmeth)acrylate. A simlar ibopusioeno24909

acid containing CYSC formnul4ati on woul d be avail abl e

for colonic delivery of ibuprofen. 25 In another

exanpl e, acryloyl chloride is reacted with a hydroxyl

group or an an1ne group of a drug to provide a vinyl

contalnln chnent ovale
iy funch PR B S A BhPe areopyiay e PGty on e
drug. Theidelg dz‘ahibb Boﬁﬂ@ﬁﬂy dbhdedao tmljﬁl'yﬁfer bzidkba&cdrh@a pendantpfluactional group on

the polyn}%%&ql@an% ?ng(?lgkg?l gac r(ﬁ‘r %ér ’l*yig.lizsoﬁxt'g cleavage of the
covalent Sé’d@t apH Wi hbdut N kﬂﬁ%r@@&dﬁﬂﬁﬂndoﬁ%ra&mm% tha bylgfﬁiedby ﬁ!ﬂy‘iof a pH-

the drug. Once the 30 nodified, dr IS
sensitive 6H‘éﬂ1fﬁlt é?fgﬁswlaphl FanefoReatAls by deaved ?t@&g‘@ébes 03 i 20T 7 but not at
higher pH @ﬁﬁés‘ RBle¥eXdl tHeQIradst sactCiPt: YPBalues, she dRbolatywe thdn® 8, 9 or 10
nodi fied drug, the side chain crystalline nononer and
or higher; jsantpbitedr oduct WO 2008/ 070118 PCT/ US2007/ 024909 42
rﬂﬁrg%l%émn%n?sc il A QE H&?m@f %lts BedesRACHH Qﬁlu&f fdr IQf?ample pH values of
roxyl containin t he vinyl anhydride).
about 1- ﬂﬂo@nhmamkwéﬂoftguqf wmncomt @féhmdi@g yTedrag¢ag forexaipls be covalently
e L
swells upbhlex:posde t thetaaiel ensirbnmaent elwrebalas of Theedmrp ittiatheygastric mvignment is

facﬂltateg glﬁf'l 5?lﬁt|e értn{ag é&%%e E][ q’% ! ulé)n A Fasé\g tﬁw d}u%eat éh%iueg fégabout 7 and
inhibits rbleasE10 eieidowy 0 iHhibitheg rekeaseldf tHeCHctiwungfediehyat@ﬁWalu&s taboved.

ug..t hat ni st er ed one ld b i n .
AR i RS e e s T g remains
attached M@ﬁ&yﬁ%&'ldﬂ?ﬂ ahaGs mg&a@fomlelesseachlgh proul d hel p
hydrate the

1 AP L RUTRRENOR O PR VHE B FRAIA gFoE s meorporaed nto

the CYSbX)@fyﬁleY Sib @fent(Ffi bﬁB)Y[ﬁJeﬁﬂtprQQMﬁ@jadi’d)Hg m@ﬂﬂiea l&? @é’a@ﬁdnﬂﬂlth glycidyl
he SrTH estine. For exanp a

methacr)tl,zﬁﬁ abé theumedifieshding Zséﬁp%ylnﬁn%?ddf‘ﬁ‘ga lpqeg@alhﬂ @W&ﬂt%ﬁ%/earyl acrylate) and an
addltlona{l? 1%0'1 Tytherize @Q SDhbmeY, Q&‘yﬁ@ h&d,a6 gﬁﬂ: aﬁ m@k&éh éQSCe&@ﬂtdoﬁﬁlmng drug

oxylTc acid group 6 buprofen with t
formulatiogr Hliis diug é(prgmiat@p, Fingpistetpd ap a ctymagme selid mox|d Qy@ﬁssglée stomach and

once in tﬁéj&p%ep%ke?{éfegvgmd& H}fcﬁyt% Cé»@llc Mﬁg{iﬁézgﬁeﬂ:gg émtb%ﬁfo%mbpécﬂ&nc delivery
of this drpg| Qloibupfotﬁfm candvn’pkter,lﬁ@l \yld;feat preformedh erystalbine eondlyragy 9 stearyl acrylate and

hydroxy%q'n)ggﬁngt%;?ar Ila‘ft B.f ibu rr%%élgaég C%H{ ﬁ{/ ﬁggéY g&g :ﬁ?&fa%o rvsﬁog}x,ld be available

for colonid\ddliRery &nﬂmfm I bupr of en. , a PLGA can be
esterified. at t t nal rou
RS praini ot R lséeaf%g A% oGP 1 A Rproup of a g
to prov1&)§aﬁ'ﬂ§¢|1 Corghiying attihnAtlcdvhientlekiled itd thedrugl Thisldbugpvioflemonomer can then
ve another formof a bioerodible CYSC polyner

be reaCteéldN}g‘l thepifg chpheradialliae MOBYMY; in this case again,

Ih BribeR ERdmpld, hm‘xgl AhiSydeda gy, afethabrylib anliydelde ad @adiedwith a hydroxyl-
bloerodlble CYS ymer can be atta hed coval ent | 8
Id%/]ﬁ nce the

containing Vg 1B & PG BUE BHESL DY Ty FBPYFGF 2

modlﬁed\@'{?é’ 1s9&%§édbélhé éﬁaﬁﬁcﬁﬁhlﬁﬁe fnBhorfdkd Mfro&icedl s tHeYdction mixture and a
i oerodi bl @ polymers coval ently bonded to a drug. 20

copolymms&md betNsen thsmcshﬁeal dres; shecyde Shain srystplline gonoer and the by-product
rel eased fromthe polymer carrier enzymatically, for
exanpl e through ester hydrolysis by an esterase enzyne
that woul d hydrolyze all the acrylate ester
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I i nkages. I n sonme enbodi nents, the CYSC pol yner

conprises functional groups to assist in the transport
woboostha1$ or mul ati on into a biol ogi cal system BCDUS2007/024909

t hrough a nenbrane or into4a cell or through a nucous

25 menbrane | ayer, or to assist in the adherence of

the fornmulation to deliver the drug. For exanple the

fornulatlon can incl ude nucoadhe3|ves sites, dernmal

methacr)a' dn e ﬁl &P{:Vﬁ%%gct{agdﬁ %g;l l}yﬁ.ﬁﬁﬁ ﬁ?x{;?é] g fWlth the vinyl anhydride). The

reaction By(-ﬁﬂiﬁhﬁ of mk}mepyyia héidl irethés cdsely k:aslfﬂi Rk tﬁﬁythb aydroctiert acid by-

ot e Bl O i e o 5B i b

product KeeSME N ®Infonomét Wath the v%)yl |gfbu§ QH&aﬁﬂ‘@Qﬁ’érﬁiﬁiﬂtlS dru@hﬁolecule This type of
formul ati on_incl udes gand to provide targ

formulatigg tvquicheansgful fasan Of%lﬁﬁﬂ’fﬂa’clﬁt?fﬁd fygdhat.df @‘B’[‘m}s?é@gﬂ??ﬂc wpuld be

damagm% H}ethE &bAREN. h 8RR Mm@ e gﬁktﬁl@é’ bEskcERRopSyResRd rﬁéﬂlacryllc acid
he formnul ati on WO 2008/ 070118 PCT/ US2007/ 624909 43

would helphydsgfe gre rapleae onse tha foonulafionthes paserthpayel) therstomach to the small

intestine &r}%H}o‘Nsﬁsfo thd Qv alL$ATRhE drud af @ TRbE¥LA gl ek EaH tn@estxﬂe For example, a

st'er or a diam ne contal ni ng copol yneri zab
PLGA petpmemean bedynciiendlizebwigh adm1m9bwfym i-butyipbenyl moolomc acid) through
reaction 5&?% &¥§Q(yﬂ) ¢ la%(jﬂ?éciutpﬁl? 'Ilfhgr?&g? Lvﬁﬁ( gﬂr%ql)lg 'Ee%&a? ?R)ab BF %ﬁéf Then, this
material chmlg:—spcduyytaed fvith Isudcatlc mﬂwannUehermmafrmg aartmctybnatid grenp can be
the red ta t ti sueangﬁstS exa

estenﬁecf \fvx{tlg? Py Pfglp gcgy f: i %cl?em en gn qapped with stegric deid ltsgearoyl chloride
to make 4 bioe@dible’ (I:steplolymer yovale!nﬂy GM%d 100 &ﬂﬂigr mpln@\txailqﬂe Elbuprofen Or, a

PLGA cagﬁ,qu?fgéri? Ffia"l‘t t egéﬁﬁlﬁléﬂﬁd g érggﬁaﬁ%;jyr%i/ {Qﬁge%?ageew%ch can be reacted

with polyTot dxiadleiliicring aAMeMéutaiﬁeawlml IBupréfeM itd SINEBRIIthed forbéf a bioerodible
stomach. After m xi ng and c¢ool i ng, the stalline

CYSC palyer malerly bandrd oGk e Y G b1 “Pb%fa Heess freeppmples which

indicate K45 Bi2BRAIVEe SIEE polidldd San b B8R codI@itlydb AUnsd 8 clete a bioerodible
protection to the acid sensitive drug 10 Once through
&t

CYSC pelyymerrodre Mamhrossibitiey expttforgpaking simdar G haC hjoerodible polymers

covalenﬂ? ngdetotalaeu%om c groups of the CYSC polyner allow ng
el ease of the sensitive drug into the intestina

In somest embpidimengs, piveyalently bownddrug isgeleesep Srom the pelymengpriigy enzymatically,
i
for examﬁ% %u%{f%h %?eq‘ %i?ﬂop%igrﬁg aﬁg?tﬁr\a&g éﬂﬁ%ﬂ% %lﬁg%‘éﬁ’lld ?H% ﬁggl; 'P&é acrylate ester
lumagmconblnatlon of these neans. For exanple, a CYSC

€ embo%er Ir¥[ ef(Ef ﬁol lngregor dﬁ{sgsy éunaf:okr%ll %&%esgg \%&Eﬁ{n atlrlle transport of

an aCI con I Ng nondner can
the fomﬁi%ﬁﬁn&@’ﬁlalloglcﬁlgysiemg:, g..ahigugh Smetmberne nemtcamcblbcur(blhreuglt amucous

et QL08R B BB QB LB P i

formulat@h)éﬁﬁ dclulde ehucsbifesins sfigspli@nial Adhesicisligr lhrge moleealet thatenhance

conmponents of body_ fl uid stal line
bioavailopg MR RSB Rg: E ARG, BHDPA Pigefs may be linked
to PEG &PEG&&waBg?&u@ Mhed®PEdyRRH ghfipdigaid B6 OF SIosolph&aviNtypdaily be
whereas in the ﬁper |ntest|ne t he CYSC pol yner woul d
introducgdh agcameneiperh, [ZR2)kxcess of acid groups in the CYSC

pr@nYé@ﬁbod?rQeﬂt@ HeFIMMmuls®IngAGIAS alliggndI8 rp‘i'd\ﬁélé tafgefe@Madherence of the
absorption in the upper intestine. In

formulationitea tasgsh reseptohen Gy Sueg disspseligangd rnﬂe%% %Pﬁ?@ﬁedé" the formulation
hydrogel . (In other enbodinents, it
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shoul d be noted, the invention specifically excludes a

hydrogel ). Hydrogels are preferred in sone cases
whewsns|ia solid powdered hydrogel can be easi PgT/IBE2007024909

with a solid powdered drug4and then hydrated for

appl i cation. Hydrogels can be hydrophobic, or

anphi philic (i.e. hydrophobic and hydrophilic), and

they 25 can be ionic or non-ionic. For exanple, a CYSC

. ni, N |ts derjved froma Niso
during of ey e o/ HE Bz kT (M P S-S AR poeout. o
ketoestervdr taldiantihé &mkfimlng eopdlymerizable ydnomaneay bd)llhcorﬁmfa’ftﬂcbly)plolymensatlon into

the CYS@PP@H% sgr.'from %ﬂéﬁo g{g? gétv}ét%gf:ﬁ\rgl% ﬁﬁ%?g‘ﬂg g_)r %gﬂlgu%t?on is prepared.

Thus, dnrgtﬁnﬁﬁth foingulbtidne @ad Bembifscturpd &fitherptargétednd the desifkd target tissue, for
.ic acid nononers) and which can associate with

examl’le(’é%f ﬁ@dB??u?H%alﬁ’éﬁ'cent age of the hydrophobic and

Immf%ruoldhﬁem b S0 defivérySthe 8YIC gﬁ&mc@. aQfundder of interacti

hydr ophi li¢ drlj)gg WO 2001?076118 d%%ﬂﬁs 007/024559er%inewcug
ionic anquyﬁrqggﬁ pendingigroney thatagust|in giprigally ﬁ@}ecggg theisensitiverdrug in the harsh acidic
environnleRNOGh R IMAGE! &ﬁter%kﬁx? ah@BodhiRg, AR &prtahﬁé sid€ éﬁdn&%xﬂ lock the protein or
can be caused to swell" to varying degrees by a change
peptide in thegydrophotu¢ kide phvensmhet,eém«swém& ptetiqprotectionate thqyacdh pemsitive drug.
e

one i AORGRUSE AR P21 850 BBy 8L PALEE Al g0 e cvsc
polymer hilowihg raligasgjof the hgnslitiyp Hiugiiato theh'atestmagtracs Ebssmlbad hay release or expose
the drug B%varpo\(lg ingﬁl&c;helfhggr ! I l‘ﬁﬂ%grlydro g%ls éagngg ¢ &mgcoé/ extS n%al thermal induction, or
by any cmbahdtxoatofkhegdnmphﬁsor | ow pH and/or at a tenperature

above er at ur e .of t ner en .
PR SRRl £ 7 et CRRF SO B iRt St feb Tt iproe and Sihcia-
con@nnr@&ﬂdd@hﬁﬂcdﬂbdnﬁﬁe@%ﬁaﬁ@in)ﬁé&:bnth&lﬂfg&@@é e.g.fSetthetine, and coolcd to provide a
| ati ' ated after it has be |vered

formula’u{ogi @u olQ rggal ¥ bmer—ﬁxﬂég ‘Pg‘ﬁﬁg\“‘é‘t‘rﬁ F@'S‘?ﬁkz?% nGe 1rtgﬁged the crystalline

domains BHCOHE AR Lirérh d&achbrRvith BehpdneRts of Skﬁiyriwi’dsoﬁﬂ@ib talline form this drug is
ro erty of the 10 side chains and the
protecterﬁﬁr

O Eheracidic gpmaghegny sprment prdwold rleréﬁ@éalhyﬁ’l@ férérlrsr)mﬂyn odfhereas in the
upper mtteﬁi'ﬁe qfel{gYS(ll Bo@ﬁﬁ?w@ﬁ’@l%@ﬂﬁ&%ﬁl thé Q)?cegﬁgcﬂcébydﬂé‘ fin ih® AYBC polymer,
form of a non-ioni ¢ hydrogel prepared

thereby, fyéﬂayngrheﬁeﬁgalmﬁwbrorgteﬂmeﬂ@nmp@romm@r ng an SCC

o R S (5T TS PRAPRORI e For TR el (e embodiments i

should benaitd, thednvdntinn specificelpeshidaka hylregebntydmogels areqréfyireshia some cases
because g%o\ﬁﬁg)lowg&?ﬁ Bg&%ééilc% be easﬂ%%%dMl&I soﬂg 83\?{@&9& Hﬁlug gﬁd then hydrated for

at’e nono
appllcatldnh Llftythogéﬂngmtbe hlyl:hneptgnﬂilc st amp:lhpl'nbc @redhypirephiotlicragd hydrophlhc) and they

ORI CE S TN
acrylalmﬂ)fi)édjﬁﬁﬁbmeA%ltBét&lbnletor fradomibinadi ompéth nbitedenived fremteh@rllc and/, or

methacrylig I SH EPBbYETsRE s WGP re it AR b omy e Sfe thiin &9 Sattine

monomefa; ﬁirmgalropﬁnrcqﬁburtﬁe MeiBo-BRpl e tyddraide Bnd ﬂsgjdicé‘dcid}goﬁUhWrs) and which can
drug in the formulation rel eas

aSSOCIaterﬁQI( epeRABEON thperoantage obthe PY%BP@PPV“‘EE‘Y@QP&“HQP“‘WS) either a
hwhqmﬁﬁdﬁﬂhidF hAftapge tenperature are provided. 20 In sone
odlnents the fornul ation conprises a neutra
hydrogel prepared by pol ynerizing an SCC nonormer,
acrylam de and t-butyl acrylam de, together with a
smal | amount of nethylene bis acrylamde. Such a
hydr ogel can associate with a hydrophilic or
hydr ophobi ¢ drug.
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In some enbodi nents, the fornulation conprises a

hydr ogel prepared by pol ynerizing an SCC nononer,
wa@eoogloraaiaci d and a bl ock pol yoxypropyl ene/ PCT/US2007/024909

pol yoxyet hyl ene/ pol yoxypr apyl ene ester of acrylic 25

or nmethacrylic acid. The resulting anphiphilic CYSC

pol ynmer, dependent on the bl ock structure of the

oxyalkylene ester, will absorb varying amounts of a

h
NEFBEE Pl fr B e B oo e etdonic o
cationic, tirebdatsedit atvell Wp@dé@ed@ bl ahangefin pHe An(mklgaihhkyHEemEes swelling of

an anionigslgtsﬁépe%glget %ﬂhlfe?ﬁ{%?/gg(al gr%kg%}x;egioagbwg éyggcqle{rmeﬁéo H%vp&ll causes swellmg of

amomcgaglved fromthe SCC nononer provide a 30 pomerfu

or. regul ating the uptake into, t he.
If;tfg? g rlifhxslrg ilie 5 Sryeoinpbsrte & e EosgRhHF PR Of the amphiphilic CYSC
polymer h{#8£d1 | TH hylfbgeXtah b absigred € 88411 Ahi 696t pH Andfdr Uf £temperature
can elp to regul ate the rel ease of 8 to the

above the gekting &mm%@éﬂefo\i&%p@mmmwe@w ghe drug. aAefﬁr eeqling, the drug is

captured Fxp{he HEIP) R ymér }Bjdr(%%f‘ $f the Y&mt!bé%m%a@&) Bkl HaB GedtteliPered, it releases
ived fromacrylic acid wll facilitate protein

the drug. Iﬁamrmgyratm@rswmhpf bn bydspphabistsederchaindogtingthiayidopkgbic property of the
side chalfH Gfid h%cﬁ(zgep) gx\%/&)gﬂﬁgs A0 fa{cnﬁs @Bﬁ%ﬁfﬁe &H}xe 8{1@} é' fq#;kddrug

ease sensitive protein
In snmmmhmdimm the GYi8C adlymkr isén éln\femowﬁmrqn -iowio dipdrogel prepared by
polymenz g g‘ln u(?]‘olrﬁ?po%gﬁlr : ng 51% %&mgé? Elbrfoqlrg%grﬁ%rdgy ne:gﬂglq{yapotphﬁ@ comonomer,
for exampkephﬁdymethsbnie&ac’rylatectogeihd wﬂfhzesma/lbﬁdmmg(’)ﬁn‘ crbdsbnking agent, e.g.

h ulate th reI se of dr cause
ctytene Qo 3REr 4 Plals el e osie BRR P ol e ABh g prarey elo be
includedthiis@ldingho t}&tgeeﬁtf-lﬁﬁire arﬁnﬁoﬁﬂllng\pbﬁg)lémwubmbogemc properties to the
delggera e rel ease of ?teln

t
formula{gi, SR HETST 9 AN e B At HEh 3 S B& Sppply vith cither or

both hydfepfific 6@ hydiBphobit ditlgs. TRE@HGEt hitd §pe of SdSdhaidirystalile/monomer and the
retains 1ts _shape even under conditions which_ woul d

hydrogel sirugurersan b F?gt%fr ingg@ylating goythe drae wothe Srrulayien éf Rigased e.e. how fast,

where, aﬁ'HJ\,Qh&lr ﬁﬁcﬁlhﬂi‘}‘ﬁ@x%&tﬂﬂhﬁ’tﬂ%ﬁmg@ téilnpe?é?&}\é Qrd ﬂr§v1a-&i Wil
f drug | onger than the correspondin

Immmecqnai@élmm thedormpation compeises amgwienl Msdrogel prepared%y polymerizing an
| |
sCC mox?ol‘)ﬁﬁ,e %bg}ﬂhildﬁgﬁfwgﬁag@(aﬁﬁdé’ %%é?i?e"r it ﬁﬁu Bofin{diHethylene bis

i on a support so t hey cannot
acrylamid¢. Sucha hlyéwgelrc@n assesiatavothen tydedphiligwr hydrgphabeadseg.at ur e.

ti . .

U R A 88t e s
monomef) lag'lyhc:a amdlgﬂrd 4 blobk ];olyowprcmykend pabflssyephylem/ gg:ly@e@rdphb?e ester of acrylic

estl n or, .eXx el S | C
or methaﬁrlyéch a%l egt}l 1%?1%1&11@@‘§§§C f%%é%:_r,l({?aemb (wﬁhg {élﬁgl? %xfuc.tuxe of the
oxyalkYI?»%Ise@‘I&L nglg abdval gzﬁﬂmggilmglmgg sf a lﬂj@@bﬁnluﬂﬁrd/t o hyﬂroph:)lm_h dglge)r g rhttle of both
arugs. TS ST iy bY (e B RV ¢ SikopG R AR OrBotey B i Fhflatte of he
oxyalkylé}fere@&Sadd'lﬁe Bidropibk frofmitie Sﬁs&mhﬁﬂer carrier, after
havi ng rel eased. the d ug e& ass qv)hro the
Ingghe emieqimsHa Mkingg e B Tosio8 ﬂi‘"s“‘lj‘é [BpRomer provide a

powerfulltb&iforl fBul &M Ch& OHtiIEEEItoD SrdStHO Bk BTk Nf apdmdg iffetn0 8 fimila¥ion of this
i nactive. In sonme enbodi nents, the fornul ati on

invention. freaddifion, e gebordweipgelstrueure gp Belpdel wléteﬁb‘r TeiRase ofdryg to the location
PLA or PLGA. Inplanted applications, for exanple, my
enpl oy a nmechanically solid inplant wherein the :
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CYSC fornmulation is bound to or contained wthin the
bi oer odabl e polyner. In sonme enbodi nents, the
wo ovosob@ts on i s delivered intravenously. |n SUuBOT/US2007/024909

enbodi ments, it nmay be 254desirable to m x the CYSC

polymer with a bi oerodabl e pol yner, e.g. portions of

natural nolecules. In one such enbodi nent, polylactic

acid and/or polyglycolic acid can be grafted by
desired. lgog s?’é%;’f’élf & dpelgilg?rﬁl(t)% &y%ft?%ej coxﬁﬂ %g'lﬁglt%ﬁy nveg ﬁrom r%:gldlc aci w111 facilitate
protein l@adinggPdrynutatipas of protein ankiacidhedrabélerqredt yhﬁ-q:b’rotcm iq theastomach, but swell

| ecul ar

and releage-g{hé ch‘&’ {)%?%}J{?\(%%r&emé%lsaléllgntgﬁnpg,ﬂvg%?es Flé Ine environment causes
hydratlorﬁam&Ssh&llirllgnﬁ tHﬁl‘lyﬁI’dgel BySinfebi¢GbiE ith YheNinite dervet Hrond, st e%ﬁ@

nmer  bef or ted W th the drug
copolym%@@%mbﬂ%g et lee?? @zi@é}gge 58P 1RUIeH o g frfjé\*& ecause the
hydro geltabl@ lifY Pt cRMrEEIheRBS o Per@sthing tHe Wothl S biks Qffedthn8 X116 Wiglg slow but
clusion in the nonomer mxture of a cross-1linking

del‘bera“ﬁ{ﬂletaﬁq frthe PIOIAR- monomer. Such nonomers are best

IR SRhO¥EBodifentSTHE fnAlaBO] YoRBLihsZAdrd Qe d T YRE poliy MePWVRER, because it at

w% pes of polynerization, they result in viscosities
least partighly e¢tains s shape eyenuindertconditions whicleywewd causy maltingiriswkiling of the

correspoﬂq?x?)ﬁq% cg' rlﬁlé(tg o rs%nlg) éi-céf? % a@bﬂﬁgqfﬂ: r\x%fcl)?eérlxﬁ to p&iﬁxldﬁ&elonger than the

correspondinguanmydrassiinkrshemtpenati Bitheg cmbo@tnante sm@dicalhxeexqmcb CYIS(_éinymers which
are cross gl%‘ﬁsdr'au%h o%?megrgﬁl 2 Q@qu%rt% ?’ﬁlg&lng %[%)y %(szv etgéserﬁ res%@/ola\% their melting
temperatgach as 0.1 %to 5% or 0.2 to 2% The formul ati ons
f t b
oo Mo DR o RSP s afer

preferabl§ tizhteanighab liatdver ai?eldenb&ﬁpﬁon%rdshfhe i dtidalokall. [Fer example, polymers

ok S5 SHE20.25.2, 910, 1A SEL DL YOI e, M D,

and/or whiblgar@lissoluble ﬁﬁﬁﬁphy@i&h@dﬂaﬂ&ﬂﬁﬁwﬁ lBBm{rate#Ishnifvantly reduce transportatlon
i ncl udes addltlves conmon used .in the pharnmaceut

of the polyRisradresp, thegy waflgThe @K%Crpa ETeR AT 2RAT PEMBE &tl@asecbshp rigug, will be

passedthﬁfugﬁﬁmteﬁtaﬁmmeag exci pi ents such as binding
met hyl cellulose); fillers (e.g. corn

Itg%g %ﬁnerﬁlly @Lﬁ%?re%le}hat ﬂ@m&%mlsmfréaeg%ub%mﬂy physiqlegically inactive.
Id@g{é%ﬁ{b%in%n?saf o Mci@es osiks ké dfherodabl
R U Sl Pl o7 R o Fafhprodap ol o PLA
or PLGAahmdant@barmhp@mn@rfgr §xampleempy employ apzec armaéls sql5d usmplant wherein the
CYSC fo&rﬂ&’lk@&rﬁ %&Ehcﬂ 5% c&ﬁé’l L N\QShih BN %%?o Ete%og&xﬁilt ings of
materials suc roxypropy net ul ose and

Ixmpnylembodmneaitspthe)fmléat@nds dediperey mgnaseno@yt ki such embodiments, it may be
desirable %"‘91? a'%hanS% OE‘C&]‘ \!vflil?l Lr&ﬁr%é?c]ble ?‘ﬁy‘[‘}%@% &)trhgrﬂss l51atura(1:l gsolecules In
one such ambtodimset; polgladidsacid mdﬁnmelygh’odd: aviehdan befgrafied by covalent reaction to the

cvsc mPI R B R E T T ey e s
bioerodatglepblgmer) e(gal 6olpé®frﬁﬁcahiewd)hﬁer1mg( ioffel desiied enodécul® weight, which will

provide aslsg'b tr%a{ngclrgtal %@81%&;#0&@8@2% i rqe gg.é, F%éxlsgﬁn%l}npﬁ%%efore it is
associatedl Vith@eadrage | ess than 200 nm or Iess than 100 nm (0.1
. I'n many enbodi nents, the size. of enulsion
particles is 50-200 nm or 50-500 nm or 100-1000 nm
Such erul sions can be prepared using the techni ques
described in US Patent Nos. 6,199, 318 and 6, 540, 984,
the entire -
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di scl osures of which are incorporated herein by

reference for all purposes. Enulsions are for 25
wezasphaisisef ul for conpositions to be injecteBCT/US2007/024909

generally intravenously, but in sone enbodi nments,

intramuscularly or into other tissues. In general,

i njectable enmul sion particles have a dianeter of |ess

than 800 rim Enul sion polynmers nmay be nade prior to

1oty hotents, B O 80 Pal e sl @ e Broydq RS 3RAEon in ne

monome£ Mi}tare I’()f B oross-Hinkifg hiiﬂﬁfhhdnbﬁﬂ ¢honbinbi. IBugh m3oh¥SG@re best employed in

. polynmer can he formed by a nunber of routes i.ncl udin .
emulsion( g rRsE{FP AT s> 8 RSB OLAOTBIFZARS™ MR TERRGR FHCQRUE phich are
difficult tdﬁiaﬁ&le AEN@hplatyYer®sslititd M6ichidrSara 8thyRAY EBCoI @msmadrh)ne butylene glycol

ermul si fying a WO 2008/ 070118 PCT/ USZOO?/ 024909
dmethao@dﬁtwemawf@ PEPANacRatsexanestiohdiacrvlate apd %Aﬁkagﬂteée crosslinking
monome{%eawgenéﬁhy @ﬁn?lc@%d bR itl&rsll BEIIAS, e §NBIIRA] 0. 5%DHUBH thed 1%, such as

ol yner through coval ent, ionic or hydrogen
Ol%ﬂoﬁ%nHM%ﬁDW%}Mﬁter using a varlety of surfactants and
’Iﬁgrngﬁlhfahgﬁss g‘_tﬁézl)nva{tﬁ %Wéo?:'tafny o Be é'oapé'dq;lﬂ{ %Fge Pd%'tééfﬂ%fo any other

and then aJ)lng a tﬁerapeutlc drug t
material phish dpesat pavetd subgspntiabadvierse effent og dmamq:axf ﬂterfenmleigm as a drug
delivery 9&\?{19 rl\ﬁanh/osbo 1 n erlgﬁ Filreﬁ\ﬁgiéﬂ'[ohr 1 lrﬁLo%% Btg%rﬁigﬁjaﬁ kﬂpg thesart In some
embodmh:ytﬂr thg éoxmatation 11(cﬁ)depact§ipaqes mgnmoglty abddain et Iﬂ'larrb@set@bal 1ndustry, e.g. for
the manugacn}{e &f tagl)éts ;?"l’l)s or cfalqmﬁes 1l u né%gc%gxe{xt% s?chhteasf%(l)l}d?ﬂﬁ a%%egts Ige .g. methyl
cellulosey; diljersi(s. gScdmktaﬂ:hl yxcms@Yﬁﬁrlmks)(ng sténnic aalds magmesiuhestearate, colloidal

. t ype of whi ch e a.min-chain . . .
siic); o) S Rereb RS S o o ETBRE T PLEIT S CPREIB e fa of partices

or tabletsX@n Whvebsdatidd tiértdh, 813, @iﬁﬁ@f@lﬂ&t@fals@bmasﬂbﬂk&ypropyl methy! cellulose and

seryic g b g P ng. G SH kSt E Ry ks S agpplions comaning
componeR & WHiGP&E hiSiTnICR MeDiddds AR@ink&kites. PO y(dl oxanone - a
polyether este %B polyhydrox but rate (PHB),

Ipsierppehod the wvermiau) the k SEarolamarininyths fosmof ar gmulsion.

The avergé;’i'égﬁ)% t@gﬁmo@égl i¥ a&teﬁr@slémﬁa ﬁ‘ref'el?ab‘l y fhie YR I BF ONi C

as a luent 1ht formul ation, naturally
substantigldscall ma‘rﬁl@eqaeﬂ Brﬁ%r@bolPSStth@l Y200 ypay elgylssssthagy 8Q9e‘glﬂ avless than 500
d . .
o e RS 4Rl 15 08 A S,
emulsionfpagticlesonA-29Q nmhért WRS00am, oh i @ 500 nmaySush ensudsions vaikbag
prepared?{s)i:r‘llgr;ﬂf%q?%ﬁgﬁquiegs g%gllél&gtdé gfgﬁ’a e'ﬂt §§ t6all9?ﬁ?§rg%g%@a6t a4l {ﬂg entire
disclosureg i wigch fre 1n<xd>rp,ogated hdnelh be referlencerfopzdl PUTROSES. aFmiulswok arﬂ dor
ts,melti ol nt to, cause
example b Futaf feristol S 538 ke Bt Pt eBfpsbt o 3ome
embodmfeﬁfsﬂmtr&husmlaalbf for i&ﬁcﬁrgthe:;ﬁswhs{l[ﬁ rpeseral, ﬁlﬁﬂctgﬁretqnim:yorﬁpmﬁld&havé
elpt rug and the polymer mix, but in other
a¢mmaﬁﬁﬁgﬁ?ﬁ@ﬂgﬁoﬁﬁ'solvent is required due to the | ow

Eﬂﬁhs‘idﬂﬂalﬁﬁérBEnanbetrﬂhﬂe pﬁa(S@nmhg WRthS dtéeghd iCatHet €456s in the
| ers, exciplients cql orings, flavars

presence g adrugelsy s&mescaseétegwiqunz 3 of erticles coptamhe ﬁélfugrlﬁngfogllwsd/wa@n a

CYSC pﬁ%&dca}l Be EbihedibY talHuthbBeS fRbifted ﬂhclﬁﬁﬁlng dd)felrRiSsify 3@ mixture of
formul ati on can be processed, either
polymer and drug in water using a variety of surfactants and emulsifiers, (b) emulsifying a
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while the polynmer is still nolten or object has

solidified for exanple into rods, ovals, other forns,
wapahs@i@bl et s et c usi ng known procedures. TheCT¥S007/024909

pol ymer can be selected to4have a Tp and a nelting

range such that there is little or no danger that the

drug will be exposed to a tenperature or pH which wll

damage it. Some CYCS pol yners have wel | defined, |ow

[ ting eratures such .t hat egsar
polymer JBig OBRgEA IV, P U DL Euo S et JgimhLBETEG I8 ity
chemicalBasoan8tothe ol ykiet thrd upé cbi’lﬁlé}fﬂtlbﬁiﬁ of Bydpagehibonding)liy wase tisthg a

30 for the, for Iatlon of gs and_ot her drugs @Q q
variety of sifagianty éﬂ‘é@‘@lﬂl tersg() BEremulfiinest PRGPRFLpolyme; and then adding
a therape%ﬁ@@xlugtﬂﬂt Yad digetelréd@pattiodYoctfitidht SAIRABA IR dri@pre@¥SHSEnRr the

drugs which are damaged by exposure to WO 2008/ 070118
hydrophhisTpATKEADEY 1o 2iRygm-eBnd erHikeh NER ateP¥HET, IO 9T Rydrogen and,
| emulRFA QhtidHIn@ tARAIRY Gru
@ prepagjgggg{atg ltﬁg& ag}ea\‘[\%%eg{b Igeﬁneg]BY%Cmpo 'y r?é ir%)%efr ortl ex an'pt)I e rmlr g 8%
in(c). than 50C or nore than 65C. The nelting tenperature of

l# S nu%%cnﬁsét&é O?Yaggg c%ﬁ%%ﬁat oggpadC §CthFymer but also another type of

polymer,amlelr may b2 hyub@anmwsmmee palyraer) Feoe the Q63E pelymat can be mixed

with an %hoglgourttn fép 561&,%?)95 tlln't%%%glg@ QIO%I tl?l’g 5;6 Q@p&lg% aﬁg %&(,’i’eb&%tallme main-

chain PLa&lzoptilyB&Cor with pélp@psiloarppiotctone (RIEs) pdw(diokhgongol W@er -ester),

polyhyaPE s S TEE BB Fipe G el B U RDE ARG RS, and

polyestet'é(ﬁ@ni DH@5Q hedrofph@sioniangé between or within any two

t he above tenper.atures nerally it is esirabl e
Altents SR ke DY St porely greoaine pabiutsS ar ek by fighsis or degraded
productss@HR s@ddd, BydoRved §thhesOhyaRR6bant(88PedRE UyRurofic atidr hyaluronate), chitan
subject (e.g., 37C). However, in some enbodi nents, it
or chitosg maY beussdsirabl e that the pol ymer-drug 10 conposition

Makmghgygepaym@”drﬁgﬂgmer ature above 37C, so that the
dosage form once inplanted naintains a non-solid

Ig @m@msqr@oéynenmhe &rmalation istpsenazad; byeneltiHide i spalyyger, mixing the
drug thﬁq}?é%g{lén 981#,{3{3 t]'i U&)li‘rﬁ? theThixhid tthQ:llWR§ mbﬁm? B&Bﬁ{osc%gse crystallization

er or spray dried in
and sohdxifmameof theufremalagion.him sooieembpedimsninglsatvertmayr kecuspd todielsthe drug and
the polyr% ’s&ﬁ in otégr é%g;%mr%er%o%no goWeRt i 'uﬁgci (ﬁ*qu l{%dg\grrﬁgl%ng Spomt of the
CYSC pm@lylers ]Jsedl—lds‘/mv@rs,,ﬁl]ers s:cmmerpx, dfya cceldnrmbmorﬁedlsendgmts stabilizers and

r. f or,mul of th r
other magegée lﬁl&lél be ad d tgﬁ erpg%urg orrer:] 1g srotcl)lgggg u etfbr%waaq{on%fm Peh%rocessed either
while thd)ﬂilymﬁ'ﬁ&tm‘mdltbnafrebﬁbtr lea dylidifiaiior éxamplesietol mdsd oudls, other forms, and

del.iv r e of solvents . and/of hi .
tablets el gijpes Fog S5r et S RetEes B b s 6 harhathang @ melting range
such thatdhétg is 15@&& xﬁidmgerkmm duglgiltied dxyesed to 8 yesriperaure 6ppK which will
hydrogel systens which require the use of ionic
damage itondi ti ons to produce a nixture of the 20 hydrogel

SOk T A pdlyHérs haCRell &6, AW hRRtingNehFerathRe sl tHa M is unnecessary to
condi tions” and/or ionic condltlons can inactivate or

use solvengipachiere the viscosity eedsd e allgw sasy RExige-uidrus ths mysatiph isgariicularly useful
for the fdanlYlﬁlBBlll QerustaJﬁ%ltﬁe? thigg “ﬁlcg%%b@@a{rﬂdﬁﬁa e. @@&ﬁéﬁﬂre@oﬂ ;Sh\‘(xally or
nmelting tenperature, the CYSC ynmer can, desired
completdheinaétivettds bastich gxpasurepfonexample greem high, pre dﬁmaaq%ythp?wee to
drug, and it is unnecessary to use a solvent or apply
excessi ve heat or unusual ionic
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groups that m ght harmor inactivate a sensitive drug.
25 Drug loading & release In preferred enbodi nents,

W0 beos/oroivent i on provi des one or nore of high dpomuUs2007/024909
| oadi ng, | ow burst effect4s8and sustained rel ease of a
drug froma CYSC polynmer fornmulation tailored to
provide the desired characteristics for the
particul ar drug. Total drug loading is the anobunt

e T BRSPS P e 1
CYSC pélhmi, failekymple tavé thah ¥t ad thore o 63d°C.oTHeheel@ES€mperature of the polymer

olymer, for exanple.physically entrapped in the
(or polyrheg giucg) s inalic frhyaign e T catme', POy Alsymafiggly g mot more
than) 3010) &644@ BSO8R0 37 ¢ Q8B 46CT aBdoR DT, ADHY C, 45but S0 &), &vlut 55°C, about
. and/ or ionic_and/or_ _hydrogen, bondi ng and/ or yan der
60°C, abgi 45+, aba LIS, MRS Gry e Sh OE OthEHePETaRFSied. The polymers may,

for exam?llpﬂéi/@trﬁe@tﬂ?g tefipetautOfaiids HonPIB3C I8 BS ek ©@Bt@I4B°d R6D°C, 40°C to
han 5% by wei ght of drug. _Conventional polyners used o
60°C, 50tGto &3S qriothea rangp betsvsert oy Withim anyoiwe, of shecaboxe tempegatures. Generally it is
irabletGQ- Gl 2 tefmpaaiutd atdRE (il tu
s SRR 254 1 BELASRNGR Bl R0 By cmpersre
of the subje¢tde.gvaT¥). Howedkruig shwadinhedimetits.jewillleardesisahle thavthe pelymer-drug
.50 r o i e .
composn?orﬁ/ }éark{%] a gr%ﬂ%r{lgggx?maeergﬁif{) aﬁaﬁgfg% Ieg%gﬂ%q?ﬂ&%fl%{]foh?ho&cp {rﬁﬁgrﬁéd maintains a
non-solid agiistency. | n sone enbodi nents, the fornulation of this
s YDA R0 A0 Bl Bk e 5k 0 Bl Rt gt iy
into coldatatdre@aspray Siediiintd £eminbe/whereby tha pblyrtd famulatias pretipitates or dries,

: | east. 10 15% at |least 17% at |east 20% at |east.
respectiviy icin inQlaabTe Sy MprrR Aatreopait oty Do Bl var
However§ if4onRpréttrrt Eénbodiiiffts the drugfortiftations (e inM@n@diPparticularly exclude
. 10-50% ,20-30% or 20-50% by wei ght of the drug. In
microsphsres AR F’é‘iﬂo‘i—:“ﬁﬂ%ﬁ-nents the formul ati on contains at
MBSt thb P¥yerywhidh bretfiresiyusiow 16k usd BN@GR hlalee?_e Wei khe use of solvents
10% and 30% by wei ght of drug. In other enbodi nents, .
and/or high termnsraurFsicisedusa A mixyretofithe nobgrerapddrugofesme other kapyg drug delivery
' | ROwhiSh RAGirE ! dpiomlS Béndhitidn@ho piadi@iaNidture of th
systems %gﬁgg%g%&%%élg%?émtli O%g. In sgérre %n‘oodj n%rrllt s(? ériéh-e : ) _mreo °
hydrogelpyyithsthe, drugnbuchtteroperatured pppggr th? sphvent eanditions !ajpfgorwpmﬁ conditions can
. . 0 . .
inactiva SHUGRGeRIRR oPparfithy nd Bhug K| A0 pfiEu i BBy BEting » CYSC polymer
having a émhineltied ténpperanazntbe € Y SCpadymgér camlibdrsiredy bp oliyedeneadilyiin fineat” or 100%
a_conbi nat i .Q esl.r tures. . relati I
pure orrf R WG o0 il RS Y 1 S 4B Bk Pt R or umusual fonic
groups thaiB(ghp bdryrarinactimate asersitjvedagt uri ng t he drug nol ecul es
Drue| i tge ':r stalline 20 hydrophobi ¢c domain, and/or (c)
rug "ﬁ\r;'égs €AY a tortuous path around crystalline domains
I preferrdd e@bodinefits] i inventibhgrolidey anelor rioge 6ittiigh ddig hasding, low burst

e Sy B 01 BBk SIS e e

characteridfi€s o b1l fARic@far bR, f or mul ati on. Met hods of
1preferent| al |
¥

| al %/ | ocating the crystalline dorr;i ns,%gso
Plabdrmgdeadingris fhsamayat (upughly ExRIRRFdas thopstramipesly reighbof the drug
present ih the@brmuliioRd The ARIgNAAY L @bMitally and/or physically bound to the CYSC polymer,
for example physically entrapped in the formulation. Binding of the drug to the polymer may be through

s
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al l owi ng the hydrophobic side chains to cone to the

| ow energy interface or in a hydrophobi c nmedi umthat
wQ@20080mi1d8 agai n draw t he hydrophobi ¢ si de chai PCT/0S1002024909

interface, or actually coaubng preformed particles.

Drug | oading and rel ease properties of CYSC pol yner

formul ati ons can be controlled by altering the

solubility of the drug in the polyner and providing

conn S50 B e RE e A R b

interactig®®l ypepti de, the ionic groups in the CYSC polyner are
refera sel ect ed from those cationigc, or anioni
i e o BoPezlly Sepiinder P Py verst g drog

Conventiohd1 PYBiheRy the® B Rudisine reRas fondlNfOnS BBV EGA (@pdlfactic

groups of .the protein or polypept|de si de chaln%
acid-co-palighycplinpcid)pnd apsaple agylisecopelymeedhatiapmaonciry sig|iee, have relatively
low drugqgéd'l o€ bQveaDAUNE £2%QAIBNO TR ESntial gﬂef&reﬂ @ﬁﬂao&ifnehﬂa ®f the
2008/ 070118 PCT/ US2007/ 024909 50 Xner or
present lwnn%prgulé%@u@wﬁlwmmﬁas@@rus tpading. korsemg .em?e ipents e
fomuladax oﬁu@éﬁow%ﬂkf,&&nw le P[%%?%H?é}ﬁ of the dhfil FbadmBIY e
onononer copol yneri ze he ¢trystalline side chain
formulatpo lcgmenntaiQatleast h%z altlpash2%f atdeast %,tat teast 74priahleast d A%y atdeast
o I o 0,
15%, at 8fy 17 H*/%, ag'i%&‘f'ﬁ/% ﬁa%tr36§>6§rge]§dgp4&/opa9'1ﬁ‘égﬁ{s /Cﬁrieig{f 50263t egst
60%, or Itllmt ‘I(M e@. 1ex0Pre r5 0%&11KRy30%s uD{5ave 2@-6@%tqréﬂ{50%‘ b}t Wweight of the
Q for uat.ernary 5 b nor e
arug. In sl byt Ry MHAGS Slues P10 Afbdyor it
generallybetweg e 0%baiddobd By oeightofideug froother embmtlﬁnemsn@e ifernmuicion can

. Yet, there are n dr ophobi ¢ r at co
contain 1§53 a0 197 BAJBE OGE” BV oo BIRSTBITBOR AT oSSBT Fyesse
formulatio@s. alinlsEive ehBodiieats|the b biventhnu@mbites Bigh @sug 10adifg With
strogg ionic or hydrogen bonded associations with a
reduced bysteffEetut i ¢ nol ecule. 10 In the case of sustained

Tﬁﬁ’érﬁ%ﬁﬁué RadHE ahd RNBse pr dﬁ!’e@ﬁ@' follByaticulR Qs Bhy B/RRieved for example
nont hs t her apeutic osa e may be required. A

through selsetvag palymaers gyithiarombination p Aiuges relpringrip (@ ienigior covalent
attachmeflf (i)’fging%)ﬁ)mél:ﬁﬁﬂ l‘BrC‘{aﬁC pOIGYEL Gnd/ ?c&’f)ﬁuﬁig‘iﬁ@&rﬁg m%ie%ﬂ]'és f'the crystalline
l'ant or pol yneric drug depot) provi de at
hydrophtrbeta@ﬂm?@n,mdfios (c) aresent@agttort@uh path groua@ cqyeta ine dampigg,thgt drug molecules
it g B2y O e ) SRR S B o1l 9 eiin
domains aeerprefergngatiyosh the nlutsde af ﬂhg fmumlpmnl\@fhoﬂfh@f prﬂfv@ntlaltyriocatmg the

s S Gl SRR PR, Rl AN MG Spin i

allowing@iie hyldrphalpie wide (chzhhtyto&bfne ¢d the éowdl emﬁgg)dmtelrﬂaeaf grihe hadrophobic medium that

o e B 5B Eo LB e P EARPRS price
Dred Radifg oid iel&s&brugerﬁésmfﬂm ]plﬂj/mmifbrmmmmnts b#n be controlled by altering

MNC AT I MRS G

CYSC p&gﬁﬁéﬁ &bt é)d&ﬁlp&l dehcarap i Psbieiiedr polypéptiie /el mmebm il tHeCYSC
del ay di ssociation of the CYSC p
polymer asewgefeanIYtSﬁl@cts? fgm thoss P BRHPN anioniG gRURS "ﬁb Wnrraﬁwaomate ionically
or tluouﬁh%ydﬁ‘)%&?ﬁérﬁﬁr?g with %Qhﬂboﬂlbh ahl¥@ gRips BPIRe Bidtei bEifolypeptide side chains.
hai ns of the CYSC pol yne del aying release into, a
Such nonnceggupswym bogerivist éroeesugablaqq}@am agiqiiccomaaormers farming pag of the CYSC
chai ns of the CYSC pol yner influence nelt tenperature
and once nelted act sonmewhat |ike a plasticizer (i.e
an attached plasticizer). The nol ecul ar
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wei ght of the polynmer also influences the rel ease of
the drug (for exanpl e nol ecul ar wei ght influences 25
wo noodnagigli f fusion froma crosslinked gel vs. BCT/@O82007/024909

nol ecul ar wei ght pol ynmer). sthese factors are

inmportant in controlling the release rate of drug from

the polyner drug fornmulation. If the CYSC polyner

associates with the drug by ionic or hydrogen bondi ng,

the dqrug wll be slower to release. Unexpected|y, i
polymer i an e DALY BB R ISR RO 1 Ry Sef et by fgscxample, a
tertiary aRfiheydBRfonbmeB¢bpol yiesizédintthd @odtallind sidekthain podadernQuatardlization of a

. rel ease, 30 The dr fqrmul ati ons of the jnventio an

trtiary apginecaction;o4hs §7veielite Hdeicha sopBUMSECAR R AT5F e Y mefhy] g some other
alkyl chlStitil by e étR) 18R Dther HalkyPstdfaR! tRatn@entlslige {-ahifidlt@tdrMth®fuaternary

_the invention may be designed so as WO 2008/070118
mom%wluszoow 024909 51 to release no nore than a _

ACHbeHyBrop AR Brumdad Hade 8)6Wer BortBftfatibh 6f B RYdr8genHontdbREor ionic group

_under “certain efi'ned circunstances. The rate of .
containinggpeiiomgrsa Y@t tharears anagy hydrgpipbicomenpmasethatrontain tonic groups or contain
i ' ' BBic duShPRbReBFEmPlirdg ioni
oSBTy 040 oFBrL BRURIE G B DL l0 T oic
hydrogert rinded asdeaigfidne avithch therapeutinmotbgslage form or
i ) r 0/ % 0 %...309 0 .

B A R A ad Pl R DB i

dosage nalytbe revaired.e A foinulationof tie ivamtien (sich dscmrimplah®dlioug formulation or

. 24 hours, ,36 hours,.4 our 72 hour,s n .
deviee S ASTEAA BT CHE: FORRROT R AP Sl P v oty howrs. o
least 12 Kot aisleabt DA Yolrs, ad[pastGSihoars dt yeazter2honrsche Iat 1dastil 0@ houreof

main perjod of  therapeutic adm nistration,. fo . i
therapeuiaisfECs Sraasives: SEOUTLIn SUUTerEL B BForigD Gf thepyention may
provide 4 ®dabtQw&k or bhRA PR Weéksalide Wetkd @iiat RAst aGhorl 6f théee month’s worth of

beriod defined by the period of inplantation. The

therapeutigally gHfectivg dpg dedv PRyt 85Uty rel ease rate over the
TRtk B¢ bAdisHhvehhi6f, 3REMdEdidhs BEINEH M Al 8 thd OY SE€pBIRIeEslow the
during the period when therapeutic admnjstration is
release o the dryg fieym thetpolenestinte theryrpynding pl’@(ﬁo}p@wal environment. For example, the
imeracti(ﬂﬁclﬁ Y @B&ﬁ% 0 siRIiRESQhEcriiing §hEaREn ftl s Witk PW Rophobic drug
t apeu eff I ') may not" be

ertp tircally ective lével) _ greater
will delay Hissoc0i9s 06 the 4008 @ polgmes and dzwalétheﬁay)% lShV@TﬁPhlﬁé thedg will tend to
.. r . i t i e .
associte 5 19 bitinE Ao Agbichthl iy ofiBE LERC cbfymlcs by M Rcase nto  less
hydrophatéd @2 equenti) ehhigorimheno dThexidearheind obiha CYSIC pdlpmeranBuenfe melt
remperatis i pritgReie Agh ool KT R Caaf s eh dfadhel Bagricipe) he molecular
weight ofithk ipulgm¢r alSo irfluandes eheaelaast lo€ thadeng (fer eghmpleanolecular weight influences
. cancentration of the dr over .a desirable f ende
in drog JBFFE o5 2 TATemkeR Sl e P et TR BT RQ e o are
importan€ TGoRRbIlIAL tRtelshdelratle @ drug GRACHB poliginePdrugifériutatiohelf the CYSC
t heraapeut| ¢ wi ndow. bel ow whi ch dr ,u% is ineff g}({:et L{i/e, |
polymer a3pacialsWiih i dTHE DY iqnteordiy fgesrsbandingcthe drugat{lee Ty & fylease.
2peRRdBIhhd BRAldiReVnedd witdhe & dtafhity 6Mh@ClBID polmer is an
. enbodi nent of the invention, a therapeutic dose of the
importang fagtpr isdryg depdingcrnByeledse-asma concentration (but
TRk HRETBM R ohs BB HERARHAGFcalbe ShdcTHBR debRY ECPIIdE Lontrolled
w || "be rel eased over a period of time ranging from
and/or sustairied adleasarFargxample, adrug famulatioeeftbe yantipn mankedspigned so as
dr ugs
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sui table for sustained rel ease include, for exanple,

anti-pain nedications (e.g. norphine 25 anal ogues),
wa@ndos/opaychoti cs (e.g. risperidone), PCT/US2007/024909

anti-inflammatories (e.g. Ssteroids or NSAlDs),

chol esterol |owering drugs (e.g., statins),

ost eoporosi s drugs (bi phosphonates), anti-angeogenics

(e.g., anti-VEGF) and contraceptives. In the case of

o el e S eSS R v ot SR e S
deﬁnea @frmﬂkt@fcemne ratt&@mawgeard rele@¥e wiRapHat @n @e dpe@fit delig-polymer
or 5 years. Prior formulations (Norplant) have

pair. Fﬁéé‘ﬁta{}%eea Sipgledars ofeydrug fpgmplaonpay releasyp mosithan 5% of the total

drug 164384 [rRC MR ldb¥3e FAUE br AtePRHivAY n8mdrdHER 1%L 8% 10‘%02031/ 13054140%,
sustai ned release formulations will generall

50%, 605 a7 Qb everfagieripérpf hhewst orttemmptivaln3 hewss.ohpyrs, i2 hours, 18 hours,
24 hodtl %%%aﬂ e@mdds 7&%&@ 08 &%%P&T bR AR Rt Ribers 2
amount (werght) of drug rel eased over a ﬁerlod of
t Thﬁeraw dfidrugfreleangd sm;ayti@ appriogimadely gero order dwangtthe miinyperiod of
ol o :
therapgl.flt[ceaﬁhhmgt%'a?xoﬁSﬂgpey&ﬁ{b?eﬁ%ueg ?% A)%p Egﬂ/o o% B@"Q%{r ﬁg"( og:"}’ﬁ é) %fﬁ}ée period of
therapmasl adeums:ratlpn;e)rlonelt d’lIEI‘Md demu:sl blyltbspmwd @f lmpiaretatsmt T;hn ahaxlmal
vanatlon (5 al eelgafse cl ee g\; | mam ftﬁerllae e{l mlnlS etl nﬁ? 1
8 ge 17 BT e Shar e e af" cacf 087 {9"ORSEF Y °rexamPe

during the/ﬁe’ttddovheﬂmbbré]muﬁl@acﬁmgfs&ai(ﬁr is bdibaﬂ'mgf atrleBK Hmvdlﬁs foll&aihg

._per . hour r alter Y 00
adminf§i B Qo T IE s BT & P HeR TEHUT b maygot be
greatef e SOR 6 400gor 309¢ 0020% BP Y% fr&H Gk BEanTkE QF redke ditiglthat
duri ng the first 6 (or 12 or 24 or 36) hours follow ng
period; 1) antation. OF course, the desired rate of rel ease

Ofhd f1@nth débceptrhioflRERtg Q11 bd &la&‘élttg MeMtatelof felease 1nto the blood
t herapeuti ¢ wi ndow and |ts half |life. For exa

balanceg agninst ts e phgleaingaf thedrag fromdhe @0%@%@“&%1211?? Fﬁewpeentratwn)
The alﬂlr cﬁ*éhgﬁn&i cﬁ'ﬁé HéﬁchQz SO0 EAIVE %tﬂ‘le%begﬂ‘lc Abawy co]méerﬁﬁﬁ% of4He drug

about 10 . A rel ease about 4 ng/day (or in
over a@lm@ble esteudittdaynbépﬁe@n liheah@ire@lohwgfe@ay plajma gangemiration will be a
concer%aﬂxg rqflﬁ"t %ﬁg&ﬁ@%ﬁsqtg%lﬂw Bélgwsﬁgamrhg gsqlrleg‘fegg\é A anr% above which
the dmgw tq‘xm nudlternatimely ihas ncsaddaioelablmdeﬁml@ffehe surrou nd| ng

n [ fo X I [

DAL PO Bt 1y P B! S AT s 6 M bt

plasmzm:tmcéml;atlblln cuc aikemlmtn/es'pmmasmed)lgdymﬁml/mbgsuremanamyvill be released

ur.r din nd/ or, |nto titial
over a SRS S Aning FPE as R PhonDlo o Jefis it g By W Blary arues
suitable forBusteint Rleasintlutié)dor exdMple ali-pane mdiestion® (d dsorpiline
the rate of rel eas a.dru

determ ni ng of froma
analogugy rmtlaftsv@wtlsff (€48 BSRERRMR) a&ﬂ-lpﬁmmt%es ERcHiergids sy NSAIDs),
cholesté%lm&v&h@ﬁﬂ@g'sq% EEEtlaﬁﬁiﬁ Sst6PordSis Hrhh@§@n;§1©§}ﬂfohbt€g aﬂtlnanth&gemcs
a

United States rmacopoei a. One such nethod, enplo
(e-g-, 2tit VI R) apgIcomiEAceRIbiga I yleaoa&ﬁﬁf cgrtaip dpyef sech aéforﬁfﬂsgrﬁwa% and
osteop@fgsfs%gsgﬁﬂst&ngd rd1BisO 2l BE desithbld Gver® pefrod BFmsie! thareflyaat, for

rpm using a _paddl e-type di ssol ution apparat us

examplesgideasiod 3n‘by>r Beyears Brios dermrulasiens(Neaplang) haye brempsgd to deliver a
therapbitiliddie of cBh &:e @Je%%» asélﬁga 6Bthite e&@ﬁ% lidrth sq@trafrfeg?elease

out In trip te an e nean v | ues are cal cul at ed.
formuletions vslilesnnlmlw lmsﬁonodsteé fer implantakiomwithingheibagdivens s subsutaecously.
rates are descri bed and di scussed
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herein, such rel ease rates may be cal cul ated and

conpared by these standard nethods. 25 In sone
wendeadroesnt s, the forrmulation is such that | esBCT/O82007/024909

20% or less than 15 % or s2less than 10% (or in other

enbodi nents, less than 1% 3% 5%or 7% of the tota

drug loaded into the fornulation is released fromthe

fornulatlon prior to activation of the formulation by

S eC|f|ed condjtion which triggers a tanti.al
g un yeaghi} o E@p%%&@sedﬁygha pe@% of ime r‘Y‘BQg fourse be rethted to

therapbl!ilﬁzlall'jd@ffecﬁﬁ?é pRYANBdRentfatioh 8NGE diug, Ml paRH¢ Osf BBk iafddrug
t he pol yner by hydration and/or contact 30 w

kmetl@nlz«;l%n&% Fesidenestime i1 the varipus figues ot ntetsst ansawaweogtcleﬁ@ng In

use, t}fé"i‘ﬂc bPtelA¥AS Suf BB tHéﬁla?rBacegf‘&l ngﬁﬁﬁloﬂ%@ﬂ& 1nvent10n may be no
descri bed above. | medi ately OMAnggthe S ed

greateg thagyi foi Wptm@nwdws/@?malvwimg g 29 10@@1& 2500ng,
A I;

or 50&9%%%5&3 {Q/Iélrggtgm%gtlrs r? t}ﬁ,ﬂ&gHQ CSIGI;AQ’ of N l%lgk?)‘f’:sy(ﬁ;g d"1000pg per

hour dughgthe dirsi6 (bekder m3ébhom%loww%lmplaﬁ@a@n &It ophr@e,ttbet dgsired

rate oéi’gf%%%’q)f %%xﬁaﬁegﬁ{;ﬁ gg%o(e%}cygééh%?%eg 1<t, (S))I%VI an%’lts %alf life.
For examipley Bisparidoné may bahdehsntbmes a‘phmd-zofmnw th q»kmdereeéeeas eis
conce rt{eﬁgip g? %ﬂo\l}g F@St a ?o:oelze qug{ 0 el g\rrgl%% 6 S aosut %gl g?cii}%/e(gr in other
studie$ baweeh, 1 ahdad0 n’ig/ﬂay)ui foand Mproﬂd@idequateﬂﬁmﬂemrsbmm lehets ef

. Hﬁg er release is desired, over a period of not nore
Risper 30 minutes. In some enbodi nents, the rapid

By ViV d) vheh dHealrh £isirelbased ﬁf)m@(esﬁnﬂﬁllaﬁ&ﬁ litSis teSeabéiidtol the
rOV|de fornul ati ons mhlch can be admnistered |n_ the

surrous@&g cRYEPnFERt Whishiary ben o cxamplethefnigsiinal lumer; gastrig Hyid,
subcutahddub BssBE, b6, Mk@ESEe Qordid\§ath, H%o&i}lédvﬁg drlaBP SRRunding tissue

but whi ch can be triggered to rel ease the drug at the
and/orgptodntgsstitia SP%vﬁgEheeraterogmeaﬁ%ﬁq igpAt @hvaye Fasy o AeasuyeE practice,
and thQ SRR 1ﬁ%u&£‘?néﬁ5d§ of h&eﬁrﬁhlﬁ Vf@fat@ of RIS SOSGuPtrof a

drug can del i vered speC| I cal <§gbt the target site
formulgtiemofthe irventionHin itros syrkyas by uing stgndasbmgthogisugh dvthpsertgscribed
h i

in the Wn}tgh_ %tgt)é%: ﬁ;\ ﬁgg%ﬁ%'r égen cﬁ g{%ﬁ%ﬁs&?lb}ys IF% eVBIudhe (usually about a
litre) Biphespbage buiffﬂcpﬂ €13, weinfainddsa 37 #:é)diié?emd stimediasd €0 mpre B dsing a
pa 0 SR AF L B BB ARSRL s g i
Drug wkeyisextudids@re genaraflly earriad batdn mqﬂxcineamd 'dnk niead ivaluesare cacwjated.

infra-re IR o radi ati,on of .a 1 r. .
Many S LERYS 8ol Kafh g R keifesd P i dbbribertapd lisgugsed
herem@sd&ﬂ‘{cﬂéagél girdy r@%yommlaé&&ng cdxﬁ@d}ec(fj bynhee. standardGRethods200

nmor 7 1100 n s heat -1 nduce .£as 0

B e 5o B AR PR e Bt 1 s S0 ean drsh 45 %, or
less thah) @09Ri(6k ih Rehef BddiREAENeds Shanarg 8LEEY & Br)sdTelke fotal dSiglcaded

prior to release of the dru Such enbodi ment s

into thefemytasion i Firranci e the SomTRop PrIGRIAACHYA1ES R thifaralgtion by a
spemﬂé@ QGncf‘t?(ﬁlt WHiEh trietRARbASIAINE plehiEr raRUTMdledse. $1Rh 8ASAE triggers
local 'y, providing a concentrated bolus of drug at the
include foyexample, a change impH japd/of syepllingof e nolymey by hydes %and#zsrcontact
with aﬁéeggl SndAr ﬁFﬁfﬁg&'ﬁ mematfanagﬁnme%gza@%r%mﬂe libick Bse of
may “be

y or mul at wth a CYSC polyner and a targeting

one of| thgymeahs slaschibed aboye dmmasiirggly énlofvnesthe spelidted lgpreiton, the
selectively to a cell surface receptor differentially
expressed on the surface of a specific type tunour
cell, for exanple a col on cancer
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cell. The fornulation may for exanple be fornul ated as
an enul sion and delivered orally. The enulsion 25 w |
w@ams/otdiinough t he stomach and gut to the col onp@h@s®07/024909
will preferentially adheresso tunmour tissue. Excess
formulation will be voided. An infra-red (IR) source
wll be used to target the tunour site, heating the
adhered formul ati on and rel easing the Carbopl atin at
n r : I
formuar iy SRS Ao b DBy Sl optbd bf G Pror BRI i
may releanetat leagt ISG%f(or 30k 26096 0r 76 e albectdital Ibhdesl drag breedl a@Eriod of not

more thal 4810 P 305 O sy P AR o el 4

embodin@hfsedieteind bblax teleask is@squirad,sabdtdntiyllyal ih's drdgnna)ebd: released over
enbodi %‘ﬂ ahrmterlal whi CE{ gn .be hea eotl by bodi

a very shog @] Qfims, st BAPHBATHEHOL 198 MRS BEINRRE gMPREigents
where lohgt® rdl€s€4l RtikddNovet aPeribd &ff no@ ﬂ‘i@ﬂﬁhﬁem mmugsht WO

2008/ 070118 PCT/ U82007/ 02490 54, WS& (gnous

Iy enBpdipents, fheqapid msit peapigrcte PUHIGA &y uspdto provide

formulatioR§ wilicH Qaﬂ B fashiftsieRd if Iﬂ?e%oﬁy afd frahspditdads a kRgded AEGSS site with little or

at _any location reachable by the circulation. Initial
no releasp of B drug diing tignspartabuigvhich cep be Higesigt (hisieass %9@5 at the site by
targeted téﬂ%ﬁéh gfagh%ele &dsc RoRARPA thd S¢S IHAWEY QMg s@of a drug can be

educe urst effect dué to the Interacti‘ons between
delivered 4pecifically anthe target sie ovhys nedded.nBhis ishartichlarly gsal whea dealing with toxic
r 0 t
drugs tha? 9}%@% dteﬁ\ée%&{ irn aesrl gﬁlécﬁflléeﬁ%?ng# E}} eg}zséegmg gité‘?y&:ﬁ'ﬁ dlgﬁvery also
reduces théidosemet¢ded Sueﬁ ch'agselndilddc){!ltgoxio egentroucle m@emomepeapg'pp‘er The external
source o} rﬁ%lg &gngxlg%)f gf f%rheg()%rtghlgeg gpot% Sed %eav}nn 89 rt%ﬁﬁatléxg Si& Nt 1n(‘3ﬁ[a-red &IR& or radiation of a
similar v\tahélasgmll?dr éxnmpmtlmaichattdnanurﬂ:e i'mayl ha\(emrwadeteagtmaif ebgut A00 — 1500 nm, e.g.

so- {380 Eonin o ar G bR i aregy v

embodmfbnt‘éfmr@@thk Hedmul it nTatakgetedtd B specilc sitd pried te aéleasef)f the dgug. Such
oes no exc ed b%/(hrmre t han SOW%he mean

of .
embodinieglsaniueg P 0 BT BEE LT VR MOSTSRN, Ao AGHing, ASbpmeferapeutic
agent is fefe@i@d%cliﬂy NR6Ni8in @Ebnceivhted Bliad iy at thY taflenatel M&Ininimizing systemic

the maximum initial release of drug does not exceed
exposurdhy nore than 20% or 30% or 40% or 70% or 100%t he
H a8&a sl LBFmd@ @@wltﬁq CYSC
PR § Rl ERA: A8 75 RS0 1S
polymer autht targstingtigand sudsascarratibadyyor folate tha biads secgyely froa cell surface
ol
N e i b e ey
cell. Theafmmﬁlanorsmmefoﬂ examplabé tmmulatedd@s paemplgigh and 9ehwqdwr%ilym§he emulsion
will passQﬁrr()EélF{ﬂo?t{ lﬁr}écﬁ Qr%dn% rt g‘{ éég t%ol'gp \?\{helj&qtvﬁllaprg@etﬁﬁ ! a{%ﬂ@:re to }umour tissue.
Excess forhmldtion nill ¢ vaidedredn béradod] dR) murtwd\mhldaebmdstt) tagétdbe tumour site, heating

the adherfeg:fmugtll%g%rrlf Ha‘iegs%g gb%%qpl%f |a¥ fngﬂvg gtrraﬁeﬁl% Hd tgrhgt site. Little or
none of the!dfugwill be releasedrﬁbm tRé)fophﬂsmﬂrmml hmffémmlosas heaed( FPBB)method of

smiis s A R e A T B R A e Bamaging
effects ofMONIcARS on MRS Lef1§. Qi cériatn dakIdanénty a niddtiapvaiti dan be heated by

t he elutlonb fer for, for ex |l e 30 mnutesto
radiation,&cartion nappfebesABLPHES TR ﬂtjgf%g%ﬂanng‘\ sy ﬁre%"‘??&yn%’é might

desirabl e, for exanple overnight. Soaking may continue

for any duration, for
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exanple for up to (or alternatively not nore than) 1,

3, 6, 9, 12, 24 or 46 hours. This period of 25 soaking
wowdosoalthow the formul ation to equilibrate w tPCTAS2007/024909

liquid environment and wilIs4provi de sonme degree of

hydration (if hydration does occur) such that and drug

that has mgrated to the surface, or any drug that

woul d provide a burst release when inplanted into the

subj ect WI|| ow ereleas dur.i ng, t he soaki ; }
employ aPAeg de et ot & Wi LA Gr Pt oG e i ok Bifmyfsipn specifcally
binds REa target /b theatidH @achBBle by BeQSdculbGordr OVi de sust ai ned

rel ease of the drug within a therapeutic w ndow, 30 In

olnitiad psst qeleeseémg&av% ften (hut F‘Brahtﬂyél wﬁswaélepme Brgsend

mvenmrﬂroﬂﬁesaa r%éldced WSt &flt &J&Qo HelintefaOtT0Hs bS@@eR the drug and the
anber Dblister pack having the fornulation in a

crystaﬂinrr srtde ekmﬂaérthwniyraemq aricd matgsialndn ctag) @rgpdigents the formulation
f R |
ot STMSPRULLEE e 58 AR e B
threshgldaif thelth¢rapeatic whinsloMi. isotherrechbodicrents itéxeadsis ithe uppbothprapgutic
¢ :
mndo]wngresl#oqéjk q n% I%‘nso%g g{aﬁ‘? rhé)a (rj(fil?é#;%llclégh{> ?18)66' %Qlf%ﬁ g Hr or 6 hgurs) In
certairpémbddinent$ ﬂme ferxaugpioe of theim@0tion releases atdougso thajmlnesmtvomum initial

rleas ot e Sk Rt By PR PR L e B NS b e ypen

rate meddufediover 4 ggiodifont 3-40 hp@s post fadxmrm:aﬂ@i)e Alllr&‘piaavﬁlje the maximum

...sbcut eosl b of a si e trocar. . Dr o
nitil et EOVE Aenet rebehy Beredhlt B iy BEA4 g Pg or 100% te
mean tdi@d;ﬁeleﬁd’eld)@dﬁtgbﬁ&&@s@éd Gvefl@ péricidrdnh GE24dAs@E 1-12 hours or 12-48

| ocation. I.n sone enbodi nents, a small increase in the
homSP%ﬁ@PQﬁH‘P@O‘bf the formulation, in situin an 10

BRIy fofrBhibtiod &th&maEmios Iﬁary%muagxmea airealyahidla&ubjectdo
t enperature above body tenperature, but bel ow a

provideagesptate uest RHpe anduenstained aplease B éorrFaWﬁé?ﬂwat@e& jand particularly
with S%QPMC&IQX@%IOQ[M&ttthaV&m SEper lidnY BHeR heTEeufiOwindow,

it CThanges froma crystalline to an
pre-treatroen hbihs fermulation meay bﬂqiene @dﬁfblcﬁ heisigffest ingvieo. | Rse-greggment may

sxmpli%x?&ﬁl‘ﬁg’gé ngf%le i%%ulaﬂ ﬁbl@ §‘¥ q Pglt% cénia f'opexample

ctors |c use ivery
phospbdte bferelt sajine (FBY @c uated far lafpleaodadf tmejbeionedmplaﬁtanon In such an

embocﬁé%@tﬁh%@gﬁ?@gﬂgrgfra@%%?,etcljobx‘{v{f or@ EUteg}loﬂzgd O 1@ %?éi(ag%ﬁ,eand placed in

the ehaivh buffaeiot fox&xﬁmmeIOahmmBs toeay Hoer. (Hrekdnweerrﬁl@bdlrhmtsalonger soaking

) arti cation wthin atient w.thout
times s be Srsuible, BE Paple Bemiptly Sofitia PR ePTRET: smedyriop for
examplé for iBp he@makéanatbelyuiod thotethhwdt 316)9, tHRget 46 heutsiThds period of

bol s rel ease of .drug the desired, |ocatian
soaking ) 1l d PG e R Hbreo 58 FBRhE RENBRT PR Pl provid

some uég%el&%d@ubﬁ ?ﬁﬁ‘ﬂir&thﬁtdobd $td6r) 2RhIPR Ghd HRgltha( hhOmirated to the
target. Such

nds na for exanpl e, .anti bodi es,
surfacaegs anY drugita o3 BEProYide ﬁg\“t Rlepssi whenmplapisd inte dheisghiestavill now
be rel&ﬁéd c?ﬁﬁ'f g%cf:t s%a.lhﬂg pBd. ﬂ@t%r thé 96&%%6@%3%&&“&%9%11%6 implanted
I g ows the fornulation to bind to and
into tlacsgbmtltap@vaie sustaingdysteasenfthe dgg withinertherprayitje window.
éﬁ%esg ediff 1§f 0564 8ithent tlgeoﬁgl'rhlﬁgt%&g hR)@ldte@ L 9Bt & 58U Svherein the kit

ereb easl ng
compnses a two-chamber bllster pack having the formulatlon in a first chamber and a liquid (an
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Anot her nethod of pronoting the release of a drug
associated with a CYSC polyner inside a 25 human body
woeoostohans manmmal or cell is to supply heat to POERU8T024909

pol ynmer, for exanple through one or nore of a hot
conpress, hot water, hot contact wand, hot pad,
infrared radiation, and penetrating heat via near
infrared radi ati on; and/ or by generating heat within

cuiof Fturob B0 MER eahTS SRR 814 Yoeiengp SPRiREat Bt ol

betweexthe fiesd aﬁd)seebxﬁtﬂraﬁnsagraﬁbwmg thieslétjuit to@Bntaét the mntllaﬁoﬂ dhe

ange of wavel e Such onents inc
formul 3B S - Lo P BRG 63 Amarion OB dor e aletiogh sEmigesio 2
hours abammm ®afst toRibsihtd. The foiaeuldtidh @ethed reafoatd aszpﬁban}%m the

run, ver particles. or gold particles.
packagin ycymplapts e hersienbubiRsh forsgample \‘/‘&P‘%‘Gé syhichigpeously by use
of asifipRagichent s a transdermal formulation may be applied

to the skin and heat may be produced by chem cal or
DrugRelease i cal neans, or even by physical neans such as

r ) I
SRRt Sy 4 e OGS 4 ALBOR, I Sime
locatiaartin domeermbodaments, i smiadlrinctease tbettmph@ttec af thg fatinalation, in situ in an

mamn(afl) Bﬂ}élllafolr g%nél@?rgglrwdy q?gnﬁrgt\ﬁg? z?{ gg%ﬂfr‘g %Jv@ %oﬁ)qeﬁﬂgrgture but

ismto
belowal temparatneoﬂach wahldremhgathe mamined oradellwmlndmhed]benuihmm tauses the

CYsc il o MellhotaedPchanls sl SR RER MorHoR Rruture. The

comblhmtoardﬁdte logs off crybﬁimit)t, ahd inrthas &mebf a Iouebped, 10w ¢ asliume) ai@factors which
eml oy, . f.or exanpl e, sol enoids, el ectromagnetic gates
are us%fgﬂatt%e‘}eﬁlﬁ?ré{r%%edrﬂﬁ'c f1 ow control mechani sms. Such
NEsdsdal 1gﬁ&e@fﬂxa£ﬁhl fokéls&‘lxm)ld Bmiﬁb&pgﬂehdlﬁ&ﬁ @fxﬂsidlic @heCbodi b
, i ndustry. r tely operat eatj ng e| enent [
Select%gwg%@.fﬂga ighif gt DOy 115 OB SEAPA MRS &Rl eSSt vered

to a patiduPdr Uscafbn GHthil-a paliefi VoS HPBRLABIR tfleAe bN&MBPRNUEH &R Witere
effective dose of the drug may be rel eased at_ a

desiregh an dR ermicarebe wserio hgsbtheitagetrausing g belys relgaspefctiug atghg desired
locatu;nhﬁdftlﬁfenéhégdcﬂ%n%dﬁ%t 1‘i’sref1 Mrﬁlufatloﬁ hﬁt 1nf:19h\1:soa"ﬁéégd that binds
hanges in condition (I eat 1 ng formulation, (11)

SPeCIﬂqg/l@r tgtaj tangeto fSugh Hgdngs méib’ é?t: j fghexa(nplel, yntlbsdr@mcé mg:hswsssqh gurther
v PAPHLAUBAR oG sl 6 opIopLBb (Tt atovs

the fornful@idnitobigd ncaandoawcmﬁulahet a trgetyIsa¢h rven@ntssdesefaswsd IR beam is
spplic e PP Psut BERETIRMERa b of et on mmy be

aAmthersﬁe&hcﬁtbf pmommngahsre\lmgesof abcengssavited yplkes CYBT paymer inside a

huma:balgqlgg %If § gf‘ rtnigxg}rha',] nel ﬁ 3 ﬁo &prq% ﬁ%alt & tgﬁ F?g?cn%lymér for example through one
or moitelofl A hioEdolifpress,tHod ﬁ&f&i&@ﬁ&intact WhﬂcﬁhthﬁaJ infrared Eaiiiﬂﬂﬁ)ﬁ},dlﬂrpﬁnetratmg

heat vig Raid BUREL I OT BB RETHE R S0 B GHERAon. For SXample, te

formuR@6s tdnGacludeAdt foneti wHidh willgeaérate ®Sat wHeﬂ‘éﬁﬁk%Sd to electromagnetic
suppositories, |nhalable pomders creams, Ssqglutions
radiatigy, §hapATigHA rax@geag wayel 5@ (§).,|§h components include for example carbon fiber

nanotubules or particles which absorb near-IR light in the range of about 700-1100 nm, silver particles

or gold particles.
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emul sions, mcelle systens, nanoparticles, vesicles,

nanocapsul es, m crocapsules, mcroparticles, 25"
wor@sos@her es, mcroparticles, particles, hydrpgEUS2007/024909

pills, tablets, including seb-1ingual tablets, depots

and i njectables. Hydrogels are sonetinmes a preferred

formin that they can be mxed as a powder with the

drug in a solvent nediumto hydrate the hydrogel/drug

Irfa%%ll%#{: er-lé%oﬁ{rﬁ?gngﬁra{ t?egl e%gwoﬁhﬁlgtgpr E}H% 1 déb#)ﬁed){o &lé% slkrme zand heat may

atron w upon

be produeedblyicberhicalnor eesical mws,rceleeasby ﬁlo'smalIIMansmhm hibbingendth the hand to
. i.d .
produce 26 By dacle PPy EpgREHew otk diiich Rty arp guter descrbes

herein. 1 npl ants, inpl ant ed devices and patches for exan‘pl e

Téilg) atgwnglr?vgx%&%rieag %&u > a0 }D ﬁieﬁfc ag&l{{m%% to trlgger release
of the drdﬁca_ £ VR 00 it B ical mécimabig@st 110wk Bh 8pdratdio release drug by use
formul ati, oaf thaft are resistant to acid degradation.
ofa rad‘ RERGY Sgnap ent, for eXpmple, OV e ‘EOW“%“%{E’PH‘ YFh asthe fndernet or a

hospital iif¥et. OSUER RlrSechRin{ R hPES, fR ExdMNE, abRA0iaS, Qleefr&xﬁﬁgnenc gates
adm nistered Dby injection as suspensions

or
or other mgisroflujdigBow veprd mechgiiimse dpghgpechanisphae Wl dgewiin the

mxcroﬂulﬁiél%ﬁ MEMS BRIy, AYSREBSIoPBralRl h@itﬁ@"@lefn%rnmnaf bpbl%‘?@%&% heat
may be treated by the formulations of

the fomqlﬁm@pd gnisireledsaddolupai dmge not linited to, car d| ac
Ingﬁoélggeégngdm%%;sdi tﬁer‘é?&‘ﬁ%l?eéfégt?ﬁacﬁ)gé gfetgg glglggﬁag te. releasad ata

predetermingdhtithéyhenainl thcrdwg@s quasadcfmﬂs tﬁmmmmarbv lon¢ of more of the

followm% Li?g%etsllou%n 31%%% | r%ﬂn@%hé gfiﬁltllpﬁ rﬁgg]?%rmulation, (iii)
exposing jof dic(famaﬂntmmdo pii eryine, @(tl) changmg thh p.[é’aﬁths eauo&nmt

d.di @%a(t S ilat obesity and all forms of weight-related
surrouncigg e JQHRUALON di sorders whet her 10 clinical ly

Methods9f g@miniStraiorsf the FornhNeyris AR idiseasep Bt MO Ise trédted adibg the
I any psychol ogi cal disease, addiction,

dep 2)§SS| on o
form“la‘&"é ¥Wdlinct i on or any sexual dysfunction,

Thd féﬂﬂullaﬁcﬂis%f tHeSRAmASN fidG Be admintbtcgdll i Rati Qtvelys! Exemplary types
Al zheimer's, al opecia, propecia, mang_ i ncont| Jence,

of adminisizgtipn inglpdes pngestion; igiegtien, Pasenigrahadminisirating, pigh subdermal
transdem% tn%ﬁﬁﬁﬁéa§alsmtr£tﬁééal |11'1t}a)fmﬁ519£}l ﬁxﬂ&laﬁ&xd appRtARN t&‘th%%ﬁﬁe
an manmal or cel’l whi ch admini stration of a
Composxmn;qnd devjigasiofthedavention Wﬁh*ﬁﬁIOZWgCEéPP%ﬂGFHa‘Ple@dHHb essaries,
b t e f
o, RN MR 3E DA e ] O AR,
emulsiongmiipelteesystems;manensrticdasi Yﬁés;lesg@nmansées migipaspsnlesnmicroparticles,

'mlcrospher%L nl??%gar%@l%s %aﬁg:leg t\{)’aﬁ)&efs %ﬁhs teﬂﬂ%’lu?cthﬁﬁngngfﬂvﬂn%gacl’tablets

nes, cani
depots arﬂeiuem:blw Hlsrdllogcls m\,smleemem)bmfcmg fctrhlsn ity éhey icamb2@ixed as a

powaer b Y g P LB PRl gl o=
Tﬁ@pfbﬁﬁsd fornplagion el maiei of applicptidd will di:pgmhmoamé drag arfdethe
desived apgUigE R SYIPBIGH FTTHSF SAEA BRG] todeuf<cE or 8 i boay fo he

period ofidegiednélede, tHarefoeesuch ferhutigiond @il ie, impRasinkRdted devices and

catheters, screws, staples thure J}lr ost hetic
patches, fgp¢xagple tg}n@demal or transmucosal. Pills, capsulés and syrups are typical for
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Such devices can be nmade by applying the formul ation

to an interior or exterior surface of a 25 device by
walg@piong 8 pai nting, spraying, msting, rollingPCDUS2007/024909

ot her nethod. In some netheds, the fornulationis

heated to above its nelting tenperature and applied to

the device and then dried to forma solid coating. In

anot her aspect, the devices are inplanted depots such

i liguid and gel.ati :
S E SN SR R RGN
susceptibblith caldcide0s¢sere Rh eiednnets, polypeptides A0d prolink are nfien adntigistered

.. fornulation is heated to above jts [ting t er re
by injectgfas FAPEISE O SO GIReFASLAPP PSRBT TR ErE LB A Bgpe n
suspensidrioératda@iford. §. Ssubcut aneously, where it cools and

fornms a depot which wll then 008/ 070118
Disearerdzbory boireued byge fﬂé"ﬂé‘g’é‘@‘_‘%g s fiyegfiqn inclpde, dytAge not
limited t&} ¢&rdia@ RSN RAfPo-vdLulaSdisyabes, ﬁéégﬂastﬁQﬁéé@séQPiﬁiﬂammation and all
) tenperature, e.g. less than 55C preferably less than
diseases apgesiatedywith ghe inflammatopypraeesy sichay auritispgterip@yng iggses such
as lupus,?lgée}'ggg,l infi}:t'f‘&g i Rhdes iral,tbgﬁgrlri’a@,siﬁrgﬂiﬁ%oto% @ndl PRODNrRberine

ormul ation cools an y izes. Such an

diseases syshlas diabgtess ohesity lsed alf forpa pf weightaelatpd dlisepsep pod,digordeys ahether

e BB RSy, SO L kb i
disease, addictian teeattibeadysfunctivrt driany bouel dysfigctonoblogdigisl disehsey sudhras

. onme, enbodi nent e. a. sone_depot ephodi n A )
nigh cho L PPRARE elopede Bro S m TR he RO TR Mg gscase

migrainestitmitas @seopdradis fertlitypryleaheandSA) Biheadideasoof arxhanmal or cell

..soluble liquid nmterials having a viscosity of at
for whicl %‘Jé%‘fusg?tfﬁ?g’%@éjﬁ?g ’66’?’%’8“"3?‘ 37C that do not crystallize
Mudithal 6P 6&1s tha ¥ Béireddditsi thé pgbembinveivaliihdladeSfor éx@imple human
. exanpl e those descrjbed in US 6,992, 065 %&uwéﬂv\hi,ch
beings angpthes magpraal§ 1NGledipg BYVARSS PTHYA!FSe FRHRES QY IRE, RTEingsy anings gnd
felines, ah@hls@ bird$) G5 AR S ate S o Pinss) Pﬁhﬁfé§ R§uinéD bviR¥A Phrcthes, JAhiRes and
] whi ch are preferably highly hydrophoblc, can enhance
feline anialyy | oadi ng and/or nodify drug release profiles. In
. i .S the material is physically mxed with
Devices ?‘ﬂgﬁf,@ggﬂgygﬁeﬁ s, in other enbodinents it may be
Vasews devices may bomade usiegithe farmutatiensOf Y@ ipwenpion inclydingengted
. enbodi nents, .deyi i.ncl [ Lol
deviees, SR FER}cRo Bl 8 3V iOGME B B e FRE BptNtifenss o
formulatioi lofitHedhiventio Breolted bnege dmplgnthble oredieslafeyicor Suchimplanted

. .Many radi o- opaque ubst ances are conmonl 0 and
devices ORI ST PEETRA I HIETT GUPVS TP 1Ny RS ey ces et
Such devile8 ga05d In&deAYAPpSringcaE FdrRiuBtian th Sxiatefbedtiexteridopshrfacd bf a

) the invention Any desired drug be i c?r orate th
device by tipBing RANBPECAEBIEBHSt gy Tollingy rihes mefhpd. A yIpt Pods, the
formulatiof RERGteado Fovie I8 i tembathtufinl lapAiddas tieQiédiet andthen dried to

CYSC pol yner may be | oaded with one or nore 20
form a sqlidgoatin® | i ¢ or hydrophobi c drugs, for exanple, a small

3 ofeY adpect? ﬁ{%ﬁ@f&ég éﬁ? imﬁé@é@%@ots%@é%%ﬂ&ﬁ%qﬁid and gela%inous depots that

polynucl'eof | nuacl eosi RNA, 1 munogl obul in o
can be ddposited iﬁabhef tissue omsublest, fwfexaraple Py Blill;pu@gq:rpg imjection. In some
embodim%lglgs?lg? g%mglza(?itg% 'isl ﬁe%]fe% atlve % F’%&%ﬁ?@sﬂ?&(gwecmd Hj gctgd' ({dg otherwise

n agoni st or an

flowed) inethe t¢stred lochtien, 8.g. subcatandopsly,obteté it c¢dloandsfoampa depot which will then

fl uphenazi ne mal eate, chl orpronmazi ne, chl orpromazi ne
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hi benzoate, sul piride, carpipram ne hydrochl oride,
carpi pram ne nal eate, clocapram ne hydrochl ori de, 25
wor@sprens ne hydrochl ori de, Risperidone (or anpCT/US2007/024909

conmpound cont ai ni ng functi egal groups of

benzi soxazol e and/ or pi peridine), clozapine,

oranzapi ne and sertindole); or an SSRI; or it may

conprise cell signalling nolecules such as cytokines

as Ki-nes, . ch ki

release dﬁ%ﬁ‘g ?1?% uI&%S'BQ g&hr%gidtog egﬁdﬁ"% gs délg}g)ugtq%{){éﬁnl?o?? t%m%%a)l(tgrf, e.g. less than
55°C, préferabllyildse than dﬂ°(S$RIthat ﬂled'aﬂnmlatmnaiwrhee'inpl:ahtad k@th, minimal discomfort or

tissue da.glﬁé/ le{csl #’%?tg{i’ﬂgé fonﬁyl?lg{]r}oci Bp{sgl}hze% n%lfcg 68 ﬁp%hcatlon may be of

particulaf @ tiwprovidirigendmpated deviac thar moﬁldﬂiol fit 36k iRkt sHape 8T éuvity such as

cin.or derivatives, or. alnost ther type
within w@‘ﬂ&%g %*J geted ieaigoVithin befie sueqr s weedalfic e
Il Mréﬁfb‘éﬂbmdﬁisag ig| SonfeQiefot.enfboliimiatsOthe @&iﬂlﬂatloﬁthﬁﬂlﬁeﬁiﬁ non-
and esters of steroids or other hormones

polymerio gighsanen ¢-88SUSLOP? eEsIaiD FP RIS SAHR) and ngn- waéeg ﬁ?labls hiquid
materialstHa?ig ?%tv?&:@sﬂ@'of LERARLS1080 ORipoROGY 33}@@ HaP 8§ not %%'tafﬂ%%&l under

nor eChi ni drone, di goxi genin, cholic acid hol'i c

ambient physiglogipaticansisiensl donexempleithosa deseyibedyia L6, 09h 06 (mknglu) which
is herebyq 519&‘1);( fefélence 9@&?8&9&? Yor aJl dsh St@ab §t5rﬁ:e? for example

ucl’eoti1 des, drugs (e.g., anti tics, antivira
SAIB, Whmln arfelmrﬁg”q'ably hlgénﬂbehbrdymbleecag enhansadmghwalmgcand@r modify drug

release pﬁfi’?%rﬁ%ﬂ %@uﬁo&bﬁ%ﬁﬁﬁﬁé ateﬁaggsf/@[%fcﬁlg)f%ﬁ&h Qi thOEQREOT €.

ar ci ronophore), conpl exes
polymers{ i agher embsqhhmhtsm; maybdapd at bm)lcori!matmb igo thetGYRMpalymer.
non-. ant |

Inés?oB}%éem?tg %entf gg‘é‘tfa ﬂg'%pgg%t}l%lo cﬂgtallnmg)a ragloy()paque dye or

other maﬂc@f Whﬂh@foﬁd@lﬁtl@ﬂ&n%Iu@@gvdcﬂy&mbtﬁecﬁ)y(cﬁ Xray. NN radio-opaque

uence d|o ucl oxins. (e.qg,, ricin, and
subStanc"ts T ointh Y B‘L ﬁrﬁ&éﬂt"i“béi‘é“ aﬁ‘?]g%lgrt ai n

Drugs aiR@iaghd38e h%entti1 Rartidtd all@ ¥xdifiefts usE)witR @ﬁ@in%lhﬂfht erial
toxins such as botulinumtoxin ("botox"), TABLE 1.

A
Agy desired drygdnaydisriacarpeyated e the pchlaxpercfgﬁnyénon of the invention,
dependm? 35 %e%ﬁf&x%ﬁj a%l%'lfcgtuﬁi%u%léoﬂ%edﬂg@ SnfRY mfaPBe loaded with one or more

or nul’at1 ons the 1 nvention |n I'ddes the follow ng:
hydrophilg emhyfiraphiebindrgs.ouexadipiss ¢ sivpll Dwldaylds pyynrsbiide, protein, carbohydrate,

T s R

alkaloid, W&i&-lacBen, tor athenantibuitiof ThSSRE nBy3sYHEES an @gerpstz ehtagonist of

neurotr: 03 eﬁé;rrn Igr:;tpplsgye ‘i}ogg gf& ewp’l%?%ulp R AR aaé\iageg tc“?ér&g&zme chlorpromazine

hibenzoafef aﬂ}aﬁ&@ lcarPipparhine Agidrodiloridéy cdrpipramine malatthrlemapramine hydrochloride,
Antibiotic. 74 t|a i ne Ser.o 83 YES

mosapraife By fridea KsRERHORS CraRy HOBPOER 61 Ra B ERS Sr £E0R: 66

benzisox&Zeld in@/¢ bipBHdiAOS Alokapaie! brahihﬁ:hﬂ A E&HiNdold) E6rQinB SR3;lor Yifay comprise
Gl arithromycin Biaxin Antibiotic 748 YES

cell signalling molecules such as cytokines such as lymphokines, monokines, chemokines, interleukins,

prostoglandins etc a statin, a Cox-2 inhibitor, an SSRI, a calcium channel blocker, psychotropic drug,

bisphosphonate, anti-proliferative, mitotic inhibitor, angiogenic factor, antangiogenic factor, small

molecule such as rapamycin or derivatives, or almost any other type of drug. Specific drugs and drug

classes include ibuprofen, uracils (e.g., 5-fluorouracil), steroids and esters of steroids or other hormones
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Par oxeti ne Paxi |

SSRI

375 NO Oxycodone Oxycontin

Opi oi d agoni st 351 NO Risperidone Ri sperdal
wezgshaimmope 410 YES Al endronate Fosanmax

bi sphosphonate 325 NO Venlsaf axi ne Ef f exor SSRI
A odi pi ne Norvasc Ca-channel

- bl ocker

PCT/US2007/024909

567 YES

314 NO

A anzapi ne Zyprexa 312 YES Lansoprazole Prevacid PPI

369 YES Fl uoxetine Prozac SSRI

345 NO Finasteride

(e.g., estrgéf%gg%rﬁg ct:rerrlé) t dtog%%)%%%%d%tggﬁo\?g,sc{ﬁg%tel%é e{iﬁmdgcin\é &\g&)@genm cholic

acid, deoiﬁﬂhﬂ:hc}(ﬁﬁi aBécbaméedxheloﬁVS@dpbbmrrIemaammg ohmpeuraisT@g Wedrborane),

nat.ur a\%ﬁ

chemotht%%léegltlg nuc ??él"calm Qg{gs

calichearhioing 3 arficiig, @&e@i@ﬂhbodamimmﬁﬁ cmbnﬁ)puorb,d{emﬂm chrdrﬁophore), heavy

ng gg?@ﬂlsﬁ(&ge Itqéé))P %ﬁe non-speclﬁc (non-

secreted protei

metal corgplexqsgrg-» Gisplgtin

antlbody)zﬁ‘Q&{rQ

ant| -

GagafRchite

1nt of

|rot18§J gntb\P T t S q‘@r}%& eng %ﬂes (e.g.,

ucosi dase yth

& % 18ugRE i ddaes) s i) 9[Q)Qynu@Qoioﬂt:ﬁe[nﬁiGb'll@ﬁnucleotldes (e g., mRNA

t herapeuti cs,

Factor VIII

I X or

X, 1ns

sequencelradia B HASRIAKIi5@-dtH aRLTTeEriPIIOR rba%?ﬁyha%?uqcs)& Ip@ertam

embodln{éﬁfé Qhe fhé 91‘%1 BE o?ﬂnHPl:&ltaml Béc@é}lamxlrﬁ sti@ Aibdtdl8um toxin (“botox™).
bi ol Oglca aCtIVItyo th

TOBhE! L. dhsstnstipree

fyemstimpo

dru In sone e

Agugs

e

nmbodi nent s,

giknibg ingorporziebistoand; ¢

deliveredche/ the foamulatiprscad throinegnéign fnetugdes the fellowing:at i ons. Such
chenot herapeutic agents include the follow ng: 1) _

Name él.\.l,(\yl g ifragealqutf, whi ch dé@ElCda}SSthe cancer Iﬁ?!/b:as Hydrophobic
Atorvasigting, | Eipltor -~ Fan —Cyctiapgshan de and KT AT 8 VES
Symvasfi o ae | 20600 n ¢ onoi g E lotatin ooy oo A8 Y TS VES
Celecoxity o | GEIEOY Api | ot abdiG e MIROE | o) e;‘}g% with YES
Sertradifg;t h o] £2l8fter cell's DA | SHR RNA E g 34 YES
Omepragolg| ()or boseg@riloseqet hot r ex T8 and El udar ahLm:3454\ YES
Esomeprgzple- t |\Nexiumn(ijomyprof Priased WRPI i nterfere with ®7cancer YES
Pravastatigl | ' s| Pridacdhol addi tion t o $#témging its cel | juf4dr NO
Azithrompcibra‘léithrﬁmgx, 10 Bl eomycAmibiddexor ubi ci n_ant# NO
Quetiaplndar ub| Semqwl e exanpl es of SSRiti t unor Anti bi[883cs. b) YES
Metoprdibll Ot | £ Selbkén/Tupk6lr S, t hat| g-bBlakkirt enzynes negdded fpr NO
BudesomlOT €I PeMfiEd}gRhiRoddrt [ NE [CARGRNarkBhfory-SFerdid | 43Cet akel YES
Clarithrsln§BRS gfm(glna VITTOT €101 e A Qi REdT 0act 1 Ve 1[Spfgopes YES
Paroxetﬁ){lél CTI JP%&II oy LdIILEI LELI Ssgm Lne pr OCIUC[I 03'1750]' . NO
Oxycodoﬁ‘“' U“'Dkxcon {'\ SSi o = %ﬁxofd'é‘ébr}dk't* “lly:m 351 ') NO
Risperidope . | Risperdal, . 7 " ->% “Psychotrope . - ~JF=>/410 YES
Alendrg ot FL% e agent e B biapporated Fiothe o
Venlafeigge, 1 hEHE et ot nod + ot e appt cat s one + pifado.| £ odl0
Amlodlm;aﬁmm NOBRSG _ nain medic Dpiacke i ‘| YES
Olanzaging| g Ziﬂ?rexhntl -psychotiles (e g risperi 3 YES
Lansopraralé - | nPteangiéit ori es (e. g.| Blleroi ds or NSA Nc369 YES
Fluoxetine Prozac SSRI 345 NO
Finasteride Proscar steroid-antagonist 372 YES
Sildenafil Viagra PDES-antagonist 667 NO
Rosuvastatin Crestor Statin 1001 YES

Because the CYSC polymers can have a Tp well below the denaturation point of proteins (c. 60°C), they

can be mixed with various protein drugs, e.g., hormones such as growth hormones or sex hormones,

secreted proteins, alpha-glucosidase, erythropoietin, antibody drug conjugates, Fc fusion proteins,
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such as Budesoni de), hornones (e.g. testosterone or

progest erone) chol esterol |owering drugs (e.g.,
wata@Bioma)g ost eoporosi s drugs (bi phosphonat es)PCT/US2007/024909

anti - angeogeni cs (e.g., antb-VEGF) and contraceptives.

Any derivative (defined herein as including, but not

limted to any pharnmacol ogically active 20 netabolite,

or anal ogue, agonlst derivative, variant, congener,

1nterferor}é aﬁtéwsﬁfécrﬁpsegggg gﬁcaora%nl)ﬁ %P%Yﬂd 1§§’ r no? gglglct:?ns eﬂ?el ss(ﬁﬁ\% is true for any
heat labilk ﬁhgnﬂ&ﬂ\nﬁg)s1mpmmmgs~ﬁ1Mraminatgl tiolsgical antivitysifitige drugh

deri va | an -Tar eted.Po meri, c g@ qe very.
In Some Smbat ety B RO HeERE e AR oL ep e o are
mcorpord%@i Mﬁﬁhe fon@alafesa s Gch dhbﬂaﬁh&‘&péd&abgéﬂtﬂdclﬂ&e thpdelidwingllh y

target receptor nol ec ce
Alkylaiingget bichiegiroy B e N A BT a&%@ema@we and

Melphalahy PENRfostirdag Bat GdiYit a GHEDR caBs élz?ﬁ8§ﬁed&f?fok DNWﬁ:palr E.g.,
gands may be |ncorForated into_ the pol
A

Carmustlﬂ@moawsane b3 Antbmetaholises, that an@ﬁfet?rWléh by ﬁéfrﬁs’f cehisi LNA

and RNACRIE) | 5eBuGroLRER VMo Q4R a%@*sllmmat)ﬁleclilmnﬁ-amsd}eanﬂmmm
ternatlvely a I1gand may be incorporated into

interfere pvith ghnget enhls RDINAtin eddlmﬁqtchmmgymem ulag Inémbwe%uﬁsg n ot
n
Bieomyclp Bt in SO MG R AR R PALR, ) VAR
Inhibitors3 thas inhybitenpiyes readedfoxprated syothediy ini thqreancronetsE.g., Docetaxel,
n I. 0
Etop0s1d<F]Xnélr @%ﬁ e})bll?rgeT dﬁ?&a}{%aﬂgv% 1%0%%% evr&égc destr @ &ﬁlﬁer ciells lgf tgs
productldnldﬁ mhcmaenve‘ émiasibns. Eq@., imdiendll &g’ élx)pytm;meo oiv). lTélemeﬂnH/or
WO, 200 / 070 2007/ 024909 1
other types ﬁh&l@{)t 8ra5e 1cra§81gér?%'r eé?c&rpeor%%cp e ttg golrgm](;a IPES.Q e?fl;tm mv?qtlon
I)ﬁlg@l ll’vv‘lthX)PHlBl&Sﬁsdl subtainad Mas@@pllsatloﬁﬂfncmarfﬁﬂ amph) m&f-pans medications
s. . For exa

(e.g. morplgp%%naw ogfng e)r/%gég?a?%e éﬂtltlﬁé gtg{lfs (e.g. steroids or NSAIDs

such as B'iluésf)ﬂﬁg) horn@s @Cg td3RBtefdAE oNHHOzBRNGR) Ohitsiestddbl ISwerlﬁ@ drigs (e.g.,
or. derivatives or portions of folate can

statins), %WQBW@%F ?hﬂ}‘gs(hﬁ’h?éﬂm&ﬁ'ﬁ)nﬁ’t‘p@éﬁ%eﬂlﬁ $re- ,oafntlt-“%GF) and contraceptives.
AhPaaaald ?Eﬁn&f he?élf ﬁéjlnt:ﬁdifng o HbQinthR:dab aﬁ&aﬁﬁdrﬁh&ﬁoglcally active
formed e stallization or precipitation of
metabolmemrrmlasueo ﬁgom%e%ﬂmtmeetheeqm@sermr hPmepie dpm) o Pﬂlbydfug described
herein ca%élﬁlll% BE uidd, Bidfany" ﬁ&%ﬁﬁt%ﬁe%b@d fs%‘itgﬁfed CRBBMpa! thrmuthtions
ch herapéuti c "agent or exanpl e carboplatin or
comprising sicperivatives taxol, can be mixed with or bound by
dro rwse to the CYSC pol yner, and
Ligand- ?v1 ?tga grmoque]:glgu\geol?eelg’%{%g a specific cell target. 10
IanertsmIengmdnhdnwn gﬁtc_e;dta}ﬂuie)snb chain dolymetimconperages digands hat bind
specifica{ b et R e B dss PR ROl oot et Bh R siftce ofa speifi
type of taFgHt célk aughl a8 a canak kell. Mak ﬁgaﬂdermly beg mcoq:nrdnﬂi in®able pcdymer formulation by
| ock S ecific enz an r cept
copolymTie S RSO R SHEE 2 RGP U s gl ™ B Jronomer.
Altematlfl’&f' a Hearil Bd e ihEapsaied into theiforiubdtions 6f thﬂ“rﬁ'/esttmlfbydmy @ther means not

mvolvmg qhgypleg-,bpng%e sqléﬁgg mvx.\?/lp%gh wélgglagnvetﬂ? bga?)flég?ggélate with t{'lg polymer either as a

simple pt@@ﬁﬁlﬁﬁixﬂﬁ-@%& b %m@ﬁdrﬁgﬂiyd EDBUNTs, N6 deEMaal’ §ifdeedd@ds of
hroni c eloid | eukem a. other drug that may be
i

hydrophqlpscél@ydvmfn i¢ fserpgiipantfihg hispngds PW@§B%%$<)8“( ypmglegyles eSF%‘ on the cell

used to treat advanced non-snal
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cell lung cancer. This drug targets the epidernal
grom h factor receptor (EGFR), which is overproduced
wbyoosmm1t ypes of cancer cells. Apoptosi s-i NdUuBCTIYS2007/024909
drugs may al so be incorporated into the fornul ati on of
the invention. 20 One such drug is Vel cade(r) used to
treat nultiple nyeloma. Vel cade bl ocks proteasones,
which help to regul ate cell function and grow h.
surface o ? gagget ?gg Et ostg? f)rr(])geﬁn% Q%R dcflﬁgr%fltn olé'gr ex%@éggﬁ%e&lstg%M ce 19 for example
cancerout telsur s. Genasense bl ocks t he productl on of BCL- 2,
whi ch rom)test urvi val . of tu ur
FeGmple T e o TSR s AauEh of R BeerfRiiBh fefrget srtace
more so thén B avh-Barfcauptellse Fold Midor deribatbies br puatidissrof dglate o4 Be physically
Trastuzymab I.n s me enb [

mixed dll(f@ﬁﬁrqu@gm at e f GRIAPOBE, AadeAd e it SERRY n@:“r&tﬂlﬂog after

crystallizZdéd orgflecipita6ibn af ik Xdrkﬂilﬁtl@ﬁ The 1ofdte MBIROUTEY bind spemﬁcally with the folate
hydr oxyet hyl nethacryl ate and di nmet hyl am noet h

receptors AR AL 4aREe celknf chernptligrarqudiF 2gsohripl example c&mOP?QEa AE&ip-platin or taxol,
can be mg{eH Withfor goumm@éﬂbgndxﬂé‘oﬂﬂ?er@iég b BEOYHABINmer, and thereafter
during preparation of the fornulation, folic acid is
deliveredyp epeojfia ¢ellttAgetCYSC pol yner and the drug or added to
I [
T2 SRR S e AR 08 AT 1 il
of knowrdnarggtedfcmmthatapm Agendy injseveedd diffeagnt elrasscell‘los exampde, ﬁmﬂ]é'

moleculelufcin b€ GRS BloP ST i Fisanf BB B0 Mo (oFRo

involved cmcmxeatqetiig'rmmhoThe'sdné'ugmqmd sagriabtramiwtttw iglibites. Qrelshich drug

that may élg—:( E}gegil}?i&t '?18 ug%rqtlégrg)t 13 é:lvech@ é?ﬁ %?I‘f&r im %rtlelsy afe) %(Jﬂgeat
gastrointéstiaal3aromal tathoors ahd umhmrahhmmamtoanyamﬂ ddukamiad Aasthéﬂ’t&ug

YSC | ymer transtlo cryst l1ine to an
that may SR B HE PG s e a7 RAPTED B Rt loteRCoh Byl mon-smal
cell lung darwgr MY dridCtafdetsthd epi@dmBygrowEctor RedptdriiBGFREadhicteis 9.
Qne or nore of hydhati on, swelling, osnotic
OVCYPTOdé%eﬂlhyé’f‘%Wt&WFéo §N5§ G°rer easi ng the perneability of the

Afﬁ@f)tﬁﬂﬁ‘indu@ln@ HH@@ Ngfalsﬁtbg Blcolpérddd inRARE foruladbiDet the ﬂfv@ntxon
di scussed of the |ligands describe belo

One suchggrig isi Yﬂr\@de@r\*&?‘i toieat @vlﬂelee@@ma Yoicags blasktaroieasames, which
help to ré'ﬁﬁﬁl'tedééﬁsf&nc@ibn bRy gro@vtl?‘ Fthdr aﬁ&ﬂtbs\fsemabélﬁg %g@ﬁlk%d@d&@éﬁénsem
esl dues 7 am no acids) and can be attached
to treat lquker@MS® p@ghm s lymephgma candsokidhfusnoursy Gardsense bogks the
€ ~C ’ i rowm h factor
pr(’ducmr ecep Lo_2 &E%h%w(%{esot\i}g ?‘Iglg glfoggggﬁﬂféhllf he majority of
Otleetr posdileadlrugamcl@ds mopddenabarpibedisethai bind tocgropwith fagter receptors,
0 (d) peptide hornones, such as
such as }&5 ﬁn@t&h@%&izmgéb r etin, glucagon, somatostatin, and
Id $venerenthodinadngs, (hepfnmldbtivnmoumhm | fhghﬂy bilsix:/ne(umsc polymer derived

vom 553064 PEE TR B0y PR Rt P

and a drigQfofekaaiple mn\&lﬁhalﬁ:gf dl%gnadg nfﬁelﬂﬁiﬂreﬁae—alrsme (étéfg':eﬁnbodlment, during
antjbody, t n S

preparatfyp g Sl nﬁ&féi%@%ﬁ& MR ¥ QﬂegiY%%P@mﬁ%aftdﬁﬁ? e or pded 10 the

formulatiod m@;rls&ﬁndmkmmoaﬁular& b/ 5500 @BR@ntratd €dligAcidGit tHelsarTaRWws the drug

T-cel | [ynphoma, chroni
formulation particles.”Cancer ceils have more folate receptor sites on their cell membranes, enabling
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| ynphocytic | eukem a, and B-cell non-Hodgkin's
| ynphonma, express the interleukin-2 receptor (IL-2R)
wo easptans Anti bodies or other ligands (e.g., PCT/US2007/024909

DAB389I1 L- 2, ONTAKTA; Seragem Inc, San D ego, CA

targeting the interleukin-2 receptor may be used to

target a polyner-drug 20 fornul ation of the invention.

Monocl onal anti bodi es directed agai nst CD33 a cell

e ntl en e S
concentrarchrog rgf)? ﬁ1 nat E%m ce %{_ §ees giger 6%mhn§5e g 1on of the formulation. Upon
exposmettamgetterng Heamnmilhw, thia ehct'a@smaited;mﬂtound nmﬂmtremue ageleassd as the CYSC
PL.tunpr cel Ri t uxi mab i s

polymer {igssloHS Ram o LS ot amontnds AR GRE R, teleas of the drug may
be stlmuleﬁé@ be aratk otB&r thih Hel€ e SUBY aretor diordafl hydraioh, Svetlilgl Ssmotic expulsion and

xi mab used as a targeting ligand with the
by mcreaf)‘f’%glé? ?ﬂggﬁypgﬁep ™®bodi es and ot her |igands that
Ahiuﬂﬂ)eﬂﬁ@tm{r titAMdpeci€ia far s AtS BRcaSed RRI@Rt Mﬁﬂy bf tﬁ@ﬁ@é‘nds describe below
h the present invention against nultip

are elthertslr}wgrpr@@pp gaboyt 30- g;(?ﬂu@g arid ﬁeswﬁq)@f haveg¥ sn:faéq agfl;ée 51te of only a few

residues @ﬁsﬁ lemﬁga)ldg)saﬁ& em at@bRA 3o é@'@cbsél?meﬂs Rs QTR thid#Adention, for
O malignant mal e and femal e reproductive tissues are

example ggsialendy.udi ed. Fol ate, anal ogues of folate and WO

E %ét 0 fo?‘gt&ggéteceg%érgggnggggﬁﬁcgr p%)erdai?eg [ ﬁtogit Ee
colorectaf eanperb.atls@enpressed indghe gutarsrgastonintesiingl (1) prptidp berinfanes, such as
gastrin, (ﬁﬁg/ s@redd, %Ii"l?%%{}la ﬁnat&sﬂtglesﬁdr{gelﬁ% Igégtrel ﬁr%teﬁ#%&gmeptlogs

t1Ssues. e specific ne ne anti ge
(GPCRs)a EGHRAIGI bipeypdries! asmyemhated $1~mdnqomeij¢msedla$ bpecifio tggasbnt e
..caner(Cac S. t bind n.b
providing 8 et R or&Siaids vl R e B b RO B P
specificallptoEGRF deGh b@mdaes:oramd{om"gow gbrims ok pattiohsathgedd. ng of

rota tunor ti ssye. .otei.n hor havi ng .
AR ot el ant R B cimar Ao RS atennt TR Duniigtye chronic
lymphoc}tﬁﬁbﬁld'eﬂnd laki@® B-@1190h Hddgkih'e lyrhphohfaFexXpresatié ihteffedkin-2 kdteptor
allel, there are two rece{gﬁggésgl the insulin-like

(IL-2R) f@“rCBWF -hAntibediesror pthep Heandsfe-g.4 el ONGRAIR t$Fd?g°BiI¥Fd San
Diego, C%:{argeghé ferihRdedfid-b '?éctebtgﬁmtaf bé Balikd fArget ol}'me{aﬂﬁil

GF2R acts as a cell surface Tec or fo}g many
formulatlpn of the inven@mevant to breast cancer biol ogy, including

'IJ)rlal aﬁtﬁzéiag(s: g gért?d d%?m%?(?lg?_fﬁ %gelllJ ?ﬁgpatgﬁ %%%F h@h}ﬁ&g‘?&sed in

acute proms(eldcmc letﬂemm(;ﬁi'ﬁ)nmy be@sed asartangatugeliga@d prithtthe present
invention%2 e/gPL 2cept an 1 (OGR1) and GPR4, two structurally
éF recepfors are high affinity nol ecul ar targets
Ritanim@PS. anSnt Feanet apphocienal amxbphyomahlmhdsmodﬂ)mmsh isienpressed

uld be ideal targets for sed by, the
on the sulish rapart el R ipeblonl S e Bre R Eeppgir e
present ispitiongosy| phosphoryl chol i ne (SPC), and/or phosphati di c
PA angs ds that bind .t
G EA) pet FERT Bt PR AR o ar b e
with the prédeitin®értidA agsihstiiBtiple myeloma tumor cells.

The expression patterns of folate receptor (FR) isoforms, alpha and beta, in normal and

malignant male and female reproductive tissues are well studied. Folate, analogues of folate and
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i nvention to provide specific and/or preferential
targeting of ovarian and other tunor tissue. Another

wa@ p@siofiies t arget nol ecul e is fibroblast grow hpé¢BUEINT024909
(FGF). Activated FG- 20 inieBi ates a ki nase cascade
resulting in phosphorylation of docking protein
fibroblast growh factor receptor substrate 2
(FRS2a). Anti-FGF antibodi es of portions of FRS2

v TS S 3SR bt B PP R

inventith tHbeﬁldé%Bé‘cﬁﬁéandlldr PadTeentidl &drgetinp B viribuPBimhok tissids.h as
anti bodi es_or | or re%ated Iecg%gs could

pPovrEsPesilicme ra@% antigen AP SMAe 15 aefplloperidese eXaressedof

predomAAR®) inGRdstdie éder(PEaIRNs. iaBnddlti 8lHdRb PSRICEMRGncorporated
receptor for_ urokinase-type plasm nogen activator

into the fermulations of the By prtivnde aroytdershesificanddirpeefergntinl lasgatipaaf prostate
wmorfk&eoenvi ronment in many human cancers. Ligands that

bind to uPA, such as antibodi es could be incorporated

i Five proein henmaneshavingsachvitienthat arsianler @rinsubin @regeingpd insulin-like

ef [ .
growtly Fﬁ‘éfbﬁ tlg.gqg%ﬁfmf’ gl éﬁ %?,%é,% atéertg %fetg(% T8 ng% , ﬁl%qgs%!m like growth
factor tl megepios (IGFHB) andeICrFéBetbattbnndf\@mh differiug ghaities tmsnmhnnEGF I, and
t I tar ( ressed on
IGF- I]ts I&%ﬁ atf‘tggzéé gﬁpsgaf%gee%cegl‘cg mé%aé)dﬁé?lﬂ‘% beiéivgne( Rzt andt biology,
1ncludF?@'l[GB—SEOI§[ﬂ72IRZ¢bﬁmﬂae trgered ubiag sugaemSisked andXCpdlysacklsarides attached
nvol ved 4 n. dlrectlng their

mthe?@&?ﬁ?@ﬁ?ﬁ@/ﬁé%a@?ggﬁ§ to organs that highly express
SO¥ariln (c@ncgr G ﬂrotﬁmrconpld@ﬁepeﬂwmg@GRi)\aﬁﬂ GPRAdtaostiRsiural 4 related

n .of SDF-1 onpl ogous h .
receptp3 g 2RIt R Gt oS oy P e epiRE P pBspalidhos
tumor$ W6ulfl BE mébﬁhﬂgéﬁ%ﬂfol)ﬁﬂ&s a:i W@ BY tHRNnveti O E3UpRaA 16 B86pHokshatidic

targeting to cancer cell particularly to treat or

acid (I Enhingnet pRospRgryle hajing (SR s rampphasgit arid i Yh diigandgsuch
as phoSHdlipidb tHaBind ® ESK 1AL ANFE nre%}p’witaﬁhtoqhs mgﬁaaoﬁ{@tme

precede pancreatic carcinoms, it is also likely
inventiog t¢ provigdg gpeealc and/as prederentinl mge@pg ﬁée‘e@p%g%othqrﬁmmoww

rﬁﬁ&f?ﬁfr%{)eciﬂié tg%%fjmﬁ%@ulp?s ﬁtﬂ&lﬁﬁﬂ fRNR @ac{dg&mf; %ctwated FGF

fornmu 1 ons t e I nvention 0 provi
initiatesarkimas¢ pagcads regultingrie ahdspherslatiomofdocking putéin rﬁbm@h@egrowth factor

recetfiubiats S0 2o BB ranRhoifin o BRERR bR PR e e o

ligands fug katgbting thhgrands t hat recogni ze Receptor Prote| n

élgn ases, g%e {tpgécﬁeqlatrgégoaé@ 1 F(gpggf) g eth%% ar&g%{?g? gancers Ligands that

bind td\lﬂDﬂﬂpﬁ@ﬁ Qs Seibodirg 6f IFRBEARNS bbrelaledGrdlbcuRB@ORIdPESvide specific
Net ri n Recept or VPS 10 Domal n Cont ai ni ng Receptors,

and/or-prefprsutial fargeting of cance wilnand YSPeSchannel s, ABC
TR ipRILachoreRRENG 105 m@ﬁﬁkaMﬁ@ghAmﬂ&gmMs{w@(ﬁpm is

Protel ns Associated with Interce

overeXpEATEAdrat g IRNSAIVE M PO pREMETOCANEONMRAN, BY BRNYNBINSN SAREerS.
nganf 3'tRA BiddSo u R fRAYs AtitblRs @tﬁ@d’ be ﬁg&?@pateﬁ Bifo tHeIBRRUIERDAS of the

e an anti or portion o (such as the

inventjoalio prowide @ne ar\dégmeqfcremmé taegﬁtl)lg pﬁ%ﬂncqncnw%
S@ﬁekﬁllis‘:?éelvgn-g&nttgﬁsrﬁém&%e ;?rgt%%cthgttlggnatlve receptor for the alpha-

chemokine stromal-derived factor-1 (SDF-1) that is expressed on the surface of cancer stem
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target nol ecule. Antibodies may be polycl onal or
nmonocl onal and often nmay be humani zed. Such

wa@ndoshodies can be produced by standard wel | - KPOWS2007/024909
met hods. Mnocl onal anti bodues 20 (MAb's) that bind
specifically to tunor-associ ated anti gens have been
enpl oyed in an attenpt to target toxin,
radi onucl eoti de, and chenot herapeutic conjugates to

u i te, .a variety .of. nonqgclon ant i bodi es
colls B DB LT R G s peee st o i og Eis o elgey g Rrgas to organs
that higBlgieRpresst SN (€8], lyenph ro@és, RxAdHlE, ardl BuaBBNiAZRGioM &F SDB!
of the nonocl onal anti body MAb4D5, directe%g%o t he
homologeys4® Hhe refeior practinegFeipd snild b ihRrROTRigd iRjp thegfompigions of the
inventt lovideSpbtifiditat@tihg BAdanbd GBI, PArB@RArly2d tfedf G Preve Mastasi
u“enéhgﬁgég}icpantibggy %gaﬁﬁst CDQ%?ﬁwhigﬁ éausegh?gpid astasis
of tumgegglist i on of peripheral B cells, including those
a v . » .
I O T
carcinpini,rand itds alse likely teke inveleed igethst toome af metaplapiac The:Netgh receptor
. 1 [ e t.] .hi . .
i eGSR BRI A gl ik g
pancrdaticik@ninome eid stherAnotdieells s a chineric antibody agai nst
t Rgditiﬁry Iﬁo Cgt}m@r talg] tslogﬁnan%} %5 bg ?n@gx?%gl@d in%QhJ fl)?mﬂfaﬁgne th the invention
fOr Ul at rons. of Pt e PHvVents on' iva I'ncor porate any
includirgrlipahdssha eedoignizé Rgeapos Pedteia kinadés, BOFY8tettvOduied Receptors, Nuclear

Recenfy iR AL HreP o128 g, MeEioh bty DDt gerg hpll Receptors,

Netrinf Rigepto@ e BS 101D6:1@8ih. Contifin Ry ploag Eétra3parl Fargilit Proteins, lon Channels, ABC

Enbodj ments .of the i nvent]jon_ have advant ages .t hat
Transpogters ?emﬁﬁieflnwdd“ﬁmr@aﬂHtShMem@Pe ?’mﬁ?ms éSSﬁ?@%es Mphnieregular

ComnRRAUHIR] $ndFRApESARInd $hcRord® Mehfbthne Rragiag of hydr ophobi c
and/ or hydrophilic moietys which can be selected to

kBRI AL dhagbone ease. e lisarbmapbe a agdodnerangierHeniaaaody
(such %ﬁé Eﬁb pRAYSSCRienRAN @S reof) MhS bﬂﬁ?éﬁegi'ﬁ@ﬁll){ oAt At drRSociated

- can be delivered to mammal ‘or cells in a wde
target ygtdculey AptibedigsmayTbrepadycdmat ermenoglonaliad oftammay be humanized.
Such dufib8iite/h e bR by AEhaRA iSknoGA RS, PloAGIATaPEhiibodies
mol ecul ar I ght; do not have any adverse effect on -
(MAbIspsimtetiindspecificalty, todwrdoreassodiatededntigens dieeaibebd efmplayedremanedttempt to

e S U RS a5 56, S Y o
monodlomal ardibodies Rine tebn Hévieloped thpriefee e yE¥ €yl agamstsutnor cells.

be easj| .mxed.an rocessed wi.th, dr.ugs,. he
For exdippfe § hupni S EE e B BERETTE AibO L PRYBY. dred 1o the
extracglql}lmdoﬁfairﬂdfﬂ’lw,%rbm tﬁ&fsﬂ rE&@tdﬂ(HFRg), id L&edﬂtd’tgeaaFldman breast
i very requirenents, [._exa e maxi.nm,zed. i.ngs
cancerozl%frr gfimens ﬁ‘?t}hogz aeaiRst 28’%5{) ?aué‘?f§f‘%51 Hs@et&m qq\aﬁs?r?}%ml B
cells, RENENE iRIBE Msb&iated WithfljRpHomaeislueatlo Sredif lowSzralielBrcell non-Hodgkin's
delivery of a drugﬁto sel ected parts of an manma

Iymphemp| Othgtimesnier n@ himenig anibpdies Eyict feyglopEyepber in clinical trials

includk 8 &3-COR3 Qhti ltht BIdO B CONG, WRIEK isf dxpre8eaBRInfosPlypés of myeloid
formul ati on confaining the psychoactive

leukemig ety dpether is @ chimpsistantipydy pering decdeukocyte antigen CD-45 (cHuLym3).
41 2. T ' P " a 1 pi Ll
The p’t%ﬁeﬁu fcir%l_ﬂl;?é?%{/ 41%{%[ ﬂg;&ﬂ%ﬂ Lﬁ]y'n"ft:%ﬁﬁ%ﬂ: arsy il gkt-dpeRifR Gighittslok &ny
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di azabi cycl o[ 4. 4. 0] deca- 1, 3-dien-5-o0ne) is the
follow ng. Ri speridone nmay be physically mxed 20 with
wa20¥8D1pol ynmer, or may be pre-associ ated, forPERERI0E024909
with a surfactant, PEG human (or bovine etc) serum
al bumn, or with proteins etc to provide i munol ogi ca
shielding, increased half-life, and inproved
bi oavailability. The formulation my be formed |nto a
shaped sol i U|tabl for introduction,
kind, g Ring i anti it A gend e Pt e By s &
homoloBhdGkdr&T. above the formulation's nelting
tenperature. It is believed that a dose of Risperidone
Somedydvaptages of Ipxentignday i s sufficient to prevent

PEMBBAefits BPIHS YhRtibIhdR R vahedok SihtSTesul ke étliil&?dm the fact that
variations in tolerance and effectiveness,

prefereed (CYRC pply@ers A penprise ardsaired halagen ofj W@nh%ﬁawév hyérophlhc

monetgfso\ilm el sk %ct%él‘ R)%sl’ocﬁa[t@%tﬁ aWd@Qné%ffa%YngM%ﬁ%}ﬁc}ﬁﬁﬁéa@ ghd/or
of 1 to 200 days advantage of "an 1 nplan

physicabbengs thusrpreviding rﬁ@n@éamus wbieh cambecdeliverad tohmeghmil or cells in a wide

v PRSI S o B RHE 1y IR g
moleculapiveighta dd eotdmsagmy ddyerse 8ffedopn mamnn;l; ot ¢edls,chmd gan be ehmmated
from 1§0Wde ({rﬁelfl o eL t nﬁ%mlc% ClRl(Hlé/ &¥5c lél%la %eeg tdéjl %Ee to the

exa
mamnzdd dr &IIC. Ad\lantsgﬂs\tﬁadiﬁdel 9 "ﬂhe quxt}ar.f preféreed @ X8Q Ipelymersao (bb eabily

mixed g0 PEREISE YD ey DR AN R e e AP RL P BH S

formulafiof €dting ABQEHdMERINg, lobdifg arﬁmwﬂéry odquitempRs, i foogx@mple maximized
forpul ated .intg. a si gle |npgg abl e _dosage. f

loadings, of.drugs. BuRiM{zsg bHﬁst ef it systaip ivery@f rap yti )r/ gﬁg@%’e levels of

drug, 8 ebf aQku sEl@&S& YT affthanfPhal 8f célleéﬁdonaﬁso&teﬂﬁ sel@éted time
at | east 2000 Fn some dosage forns, the total

aﬁ“‘&ﬁﬁ@%tmﬁwpﬁﬁﬂgnnay be up to 3, 4 or 5 grans. 5 The
P Sk #R1%arh PR 'of A ForhrldiBh E&gé{ﬁﬁg tlﬁe%?&k@&ﬁ@l{ﬁtﬁbsﬁlc‘%@c) agent

a SU j ect usihg a trocar. |np ant rel eases

RISpeﬂ@p%r[adM-ﬁum@hew&ﬂag@zplai -zl) dfpiprsidytethyll-3amethdeR. fy

diazal {y’gfoég%fa@ha’e-l, Efld%m%?n%)dgﬁl%%lo ng. yp4ecr)1\</i§rr1e éay ﬂr%plgégza%ly mixed
with aafY$@ aslymbr, ofi hay bé pre-@6qcia&i, f@@xammc; with a@prf@@amalg& human (or
soun 0 SR, LRl R AR BABSF Bty e
half—lm and:iﬁyprmed tbicavibabil gl 'Eh‘e fatmulematmay b(&afylsned idto aIBbaipedgolld

1mpla?t(§,,ut§§ s oF, Hjéxiod%g)%s% gﬁ%égc{c]:%r,rggfeﬁ_hg%k%%? Iussc %rﬁ' orq)y Injection
aboveltRfowatlatidi’s Melinp eenptdture Nt ishefiéved ehadw dosetdf! rmspehﬂor& of about 4

| arger bolus of drug iis desired, the |local .area of. .
me/day 3 RTBEE & PIRECT: ABYCARYC SipIEIn iagy Befions. Tyvidsl veritigns in
tolerafiRANE efféivorlE rho%béidéametvﬁdé MRerefoRd @6 turréit ﬂﬂ/&ﬁ@on may be

Ri speridone at an average rate_ of between I

an
formulntad tg sypplvfrom 14a$0 reridaypyses pariey ob tq20hdpysol fﬁﬁdmage of an
1mplaﬁit@ﬂ’ d@s\égef fo?m F?sefnbt‘?:gseq ofi‘l llirgésermc?h wikl pSRNSsiOfs #hajbERSe. In one

5, In certain rel ated
embo@nmtd atrteast 50 mmo§ Beqpr:ume lmymweteé ingo asiggleiimplagtaplerdgsage form

C
by m1§1lﬂg(}% d’ngéﬂn pﬁ)v@%{i ﬁ%ﬁ%ﬁ g"\@@ n}?dl}hﬂﬁ'ap% EYyS g@’l'atnt}e above the Tm of
the Podwlmremmlesalt Hetweta#29€ and 606y Nmsodveat ag@qwreﬁgl"m rmf(turff igrcooled

exanpl e, between 6 and 50 nononer
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units. In another enbodi ment, the CYSC pol yner has
side chains with an average | ength of 20 between about
wa2o0a0d®159 al kyl ester acrylate or nethacryl at BCYORZNB024909
units. In another enbodi nest, the proportion of drug
to crystalline polynmer is between 5% by weight and
30% by weight, or at |east 5% by weight, at |east 10%
by wei ght, at |east 15% by W€I ght at Ieast 20% by
wei ght , east, 25% by. wei
and sl}ﬁg?cgimo’ sosé {ogg@vfd Japp 1mzﬁg? élmencadtxmp é‘ﬁtﬁt I:;,l A)é%;zr {/nbodlments the
amouxY’bQ)'fnb B.(inpendan dérnluiaed infPsimple Mﬁjl@h&ble ddvagefotrinthy be at least 100 mg,
enbodi nent s

eri done_ 25 | [ 1 L xed with
or at 1¢35b2005ng. 08 At '5?&5 Sﬁ%m@o%at least 1850 F}@y?rc'ﬂ g@&ﬁﬁé%ff@ PrAt ﬁﬁé'at 2000
mg. IPRMMRRBade T8rmsd fHéJotalNinduREofiPhg/MBY be hftoSPA®Y 5 grams.

enbodi nents, the drug associates with the polyner via
hy b Bigesridope iemlantrigingpdugss) subsrtaneenply int Péé@“t uping a trocar. The

1mplaH@Elb&@§Rﬁsb$rﬁfoﬂ@tai éfﬁav@ﬂ%@%‘té@ﬂeﬁwé@h $RR4 b0 AR fdrexample no more
associated wt pol ymer by electrostatic

than 1p2d4, 5 Hyl@;ﬁ@r‘&géﬂ, Ban), onA(9 raRr PW&Y gverfageried ofpt legst 5, 10,
Ng | e I
5 20905408} 005 401 ity SR 4 i Pt
Rispendond atigrsavera@e 206 8f G:r@dengt aad 12 mmmvlmm @gerigiofia least 7 days.
. e | .
D8 TS50 05, 8 L PSRBT
implamts thienl renagyied,i oot neaytbedefhingd erody nvdreitriec Ifapangedbolm‘f plnigie desired,

f f
e logg] R e LB BPIRR PR P e R PV B BT

NRY othet 2ndadimenSaRPingplant rdlcasSURIBpepidbu:ckt AR avSageltae of between 1

ol y be | Ianted under, the skin such that th
and 2R e dovy oY LGt PUGuEre: Jap i Bt e Pricy 3V e AR opal 7 et 7
days dr@f least N4 180,005, mw%)da ¢h as at least 3, at least 6

or at |east 12 hours. e fornmul ati on nmay, al so be at[a]lptﬁnt

oFlweﬂﬁ@ﬁﬁﬂwegﬁmﬁdlmpﬁn%@wwgve may b praesioRiatid Webiur

PEG, A% SRR HbiRiH §nwﬁlh§‘rofe9fs N 285 th & enib dRAdnE, 1R CRSC polymer
transdermal drug delivery device such as a patch

comprjiee pide phainschaying@n awsragedengih of. fiexaysie tmwgmérand 5§ monomer
. FELERFEESARS, BRI PRARRL FORUEBILNGEM gl Mg o
betwem aliont F ars i@gﬁllwl ssterseylgeof mgthgerplpermenopier hoits. of 10
othaf erﬂ?(}/dlggntnﬁg S{o&ygrtfoﬁ '0?81% t(% a ife g&kr%remsto%__t%«l%n 5% by
USes resp a sti t. For
welghsamitia)l%lbyiwdght meatyeat P16 Iogy kuglit antwstb@%rlsi weash&dat least 15% by

o di .,y as | u Wi ed o
we1ghb %ﬂ% ?B%R%rw?lg}ﬁegﬁ%s?%m}vgﬂgby atglezbs?r%@ﬁ % %h(tmd]t Eelaﬁ 35% by
weighRfabMasi 0% by veight] @cht tdasrsapehit weiglite In veetayh em’bcghmtrms Rlsperldone
s o B oS 9 B BBk
drug 248 thePélyiner! I sofe RBIbo&IROE] tHE Biug assobiates inith tliﬁipblhﬁer via hydrogen

delivered wth approxi mately first rg,érr‘ l%}etl CS,

bondsgpd/pr Yen fer W palgforess Japrpys afgapt e smbo SPerigys is at
assoc1lat%§§ﬁ1th%15e @YSC§RBIme? by Blectt &BSit bbndsOby l%tdré ?obnésZVaxz der Waals

hours).” I n such enpodi nents,
forcesos B@a@b@amrwﬁ qng er fj)@rfwféhese alierts: ﬁblS;szswyhléW qﬂsbogt%em may be
I EﬁQRE{ s the skin. The rel ease of drug may
mmﬂwggﬁl uce or i creased by the application of heat to
the device. The device nmay be heated by a separate
heating device or by an integral heating unit. The
amount of drug released fromthe forrmulation wll
depend on the duration of heating and the tenperature
of the devi ce.
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20 Heat-induced drug rel ease may be controlled by the

physi cian, either directly or renotely, or by the
w@adoseni1i8 Thi s provi des control |l ed sel f-adm ni BCT/@2007/024909

of drug to treat pain and etvher conditions when

needed. The drug released fromthe formul ati on may be

rel eased onto the surface of the skin, and wll then

penetrate the skin by various means. Generally

I &rdied enB&imeR deVighad tb 81626 a ARigRe S&iteE palhf the! 8ifu@ré>f the formulation may
across, skin menbranes, but penetration ng% al so

be an opipjdy pRigidniagonist menthetie prinids merphineh AtaYlor sufentany. «mm@ type of local or
systemic @hd18RR acéing gugbgﬂleﬁpgr Lt RNeRBLs Mﬂ'\{pecéplﬁﬁ'g fﬁ%‘dbﬁ ¥mb&ments, the

properties of out ernost | ayers of the skin, or on
polymer migp @Jg@leﬁted érrd@e the|8blalsudr thatrthe dmg iy rel?hwé lowefi apeTiog of time to treat pain
r
om0 40 ¢ U o R 81 101 RS iyt b
oral fonqytﬂtlyméransierrsdrfamlaloﬂlrcmdemdne pol ymer. Delivery rates

o I
b e P TR s
patch, wl[cfelmthetdrwg; sdeednmto tbtaClYBC pol/nzer, tls eethenskel fingrh afpatchiplaaéd apainst the skin.
CYS l. . .and . .
The formi B ey B T 1Y elkhrednh B VN SHEFCmELt s Py gyer 2 period o

time, or rht)ebef maidmb adleade dfuganl imethitent Boluses irfreSponxd tb|aest1fﬂul1mst1ﬂl as heat. For

. uce a ch. WD 2008/ 07011 S2007/. 9 68
sustainedfiVry & 6P| Y AR 673 XN A Pt <9ped o the
polymer @iHr Githe iR derddidlyf spgrnail @Etltéi?ﬂil pPovilding @ dBfred ﬁ"lél'dp%ﬁ’tl& &hv&r@e‘e g. to treat

skin, may be covered with a renpvabl e cover,

pain over aesiyRafirps. Syth SOVELPIIGaEh Ablsatt 8, 4t lRastaert lepsid 2, /2, £4)36,or 48 hours. In

other embdditH S thelftus hﬂ? bk BElkvepRSwiad aﬂp?cﬁ%at@l? NRstdede fdn\‘ﬁcs over at least a
portion, genérally on the periphery of the patch So

certain destigd tlmmes}, ayep s leept 1144 deaplad, eHledsbpras aaleg% AP, 24536 as72 haves). In such
t [ ' :

e b L R B P o R el BDRR doross e skin
Thie xelgasesofdigunay bedigedar rms@sadchyrthamhpa;los@rﬁ beatethe device. The

[ I ol
device m{a}% Q%eta&ﬁ bﬁé s@%:m(te eﬂ% 186 gﬂ‘{p gtr%%rtahffgﬁﬁé{eﬂ?lg .bfﬂef%ﬁéount of drug
released fiore ﬂmfonnuiatmn wxblrrledcm_bomht dmratmdnxtfélealrxgrang theetsmpmtiure of the device.
Heat-mduc%g ﬁ ﬁ:rglg%s%rerﬁ;m btoelr%:%nttr?ﬁlegé)yﬁlbe ;I)hgzgl yﬁi{leeét}lgli itleq] Iy Qre%ll%%tely, or by the
patient. Tﬂlmgﬁds\hdaars mﬂrdsileﬁhelf@d’ﬁ(ﬁlmhymefrdrng)toftmanpan ahidigh@r@bydigséns when

or,nul ati o t .may. be uc
necded. T Bl Fleaed fioah D (GTIAAIER T DB SrELp o sy hskippand will then
penetrate thEXRENgY Viriols ineenshaBbrdlly thinsdbnesl delilety rddids b gassivd diffusion across skin
heat. The heating el ement nay he function i nked
membrangs, utapeestlrﬁn‘o&mam edﬁxpsovgql EVAICI T stql]:\gptsrﬂr g&@mxgs such as water, ethanol

(EtOH) aﬁ&t—in\éﬁ‘thblqﬂw thﬁ%dlﬂ?%é"ﬁrﬁﬁérﬁ&a of ShéCdutedholt MayésLothe gkin, or on the use of

dio frequency sig to control the activation of

clectrlcalém ﬂ@n@a}ﬁ?qheglpglﬁmbg@hélﬂmm guah the.gkin., Apysurh@37apy01ay Be used in the
present irfv gﬁoﬂ%%?%%% thé gol?\%% s%TarBQ ¥ Bhe pS1Yer. Delivery rateHs of an opioid

Eor muf at i ons. mer-drug, i Nteraction
such as featanybmay;fon em:de aangg ﬁyrmbom luQ;tol 1908 ng/emi/bnfollpwingjapplication of a
glynmer-drug attachnent; L = |ligand attached
“a“Sdem%éP mer- drug interaction Polymer | 11 [I1 IVV WV VI
A\ﬂamdehnal)(orrmtlajronagqydw madk] biyl nhiixiing ithe] CY SQIpMyrier and drug, optionally with

an adhesive component, and retaining the formulation produced in or on a flexible film to produce a patch.



10

Symvastatin NHHNNNNHHH Celecoxib NHHHHH
HNNN Sertraline NI I NNHHNNN Oneprazole N

wo 2008i7¢4181 H N N N Esoneprazole NI | H H H Hd/bS2407/024909
Pravastatin NHHI1 | I | MSNH Azithronycin N1 | N
NHHNNN Quetiapine NI I NNHHNNN
Metoprolol NI I NNHHNNN Budesonide NHHNNN
NHHH darithromycin NI I NNHHNNN

The ﬂexna% '119 &hdeA8le Nirh formd the l'i&cHnPloNhlél pafel Y@ # @ rmilbtidn sMdMo Ve applied to
N Risperidone N I NHHNNN Alendronate

the skin qw bq conened pyith agemqoxable gayEm WhichAasrenoved priprip ppnlicatiqy tyjthe skin. The
formulatx'smslgg i&hﬂl@s Nikast sd}hé\kdﬁeﬁé\ﬁowln\ld}lﬁlgﬁeﬁanlﬁ%ﬂl' tﬁl\‘fl,epé}{pherly obtHY phtch so that

Lanso razol e N Nk l'uoxeti ne
when apnued the NltNl farmis pseal pgainst thgskiariselating the fermul4tipn forg the epvironment.

Such em@d}ﬂﬁ#ﬁg){ﬁludggkﬁg{gﬁlggggg ’?'W%e%ll %m?@fﬁ{%‘iﬂﬁﬁrﬁﬁi’iﬁa N:sy'vur 'ancl is separated
from the Bon Yy alpplyimer Membrank the gerthealility ef whick otay e a]\brbd to dljoN deg delivery.

The presdijt bvehdn dogf f@kﬂbﬁlﬂ d dr#l%‘%!.sé\xlvﬁ Slphtaplaltrnd ﬁn% po'l\Hér firm. In the

present iriventtung thealtug is hhtbgrhllj—hlbkeﬁl tdgetideNwith tHeb’lXE(bbellynN td fbinh a Hrug-polymer
formulatikp.:_lii%t Hahbﬁ'f)\sﬁ%l [ chemlcalI orlclelctr{caleeans or cvenab hysxcgl means such as
rubbing with the hand to produce friction-induced heat. The heating element may be functionally linked to
a control (lock-out) element that prevents activation without permission, such as by use of a radio

frequency signal to control the activation of an electrical heat-generating circuit.



Leu rolide NI I 1 11 1 I N N H WO 2008/070118
PCT/ US2007/ 024909 70 EXAMPLES The invention is

w0 béosstaiag ed in the foll ow ng Exanpl es. Many oOPCT/D82007/024909
Exanpl es are sunmarized ineTables 1 A, 1 Band 1 C
bel ow. A detail ed explanation of Tables 1 A, 1 B and 1
Cfollows the 5 tables. WO 2008/ 070118
PCT/ US2007/ 024909 71 TABLE 1A Exanple No. 1A 2A 3A 4A
5A 6A 7A | CYSC nolar ratio CI8AOnly 4 1 4 4 1.2 4

. 8 4 1 PEGBA PEGG-MA 1 DVAEA DVAENA
TABL%@AFYHH‘@%&%’A@T‘%Q 4241 3310 8876 1294850 56, 825

154 3376 2342 17 304, 300 49,275 .4 DSC

(N = rﬂ%@@ e n@dﬂ@zecsan & saenzmné BAdyToRy-diug ipjeragiiony] = ionic
polymerdrug attachment; 4. affached pelymar dmg inferactipnlo g1 53 83

Polymer hognt 47 DH 47 HE oy1dq 4¥ 061X g5 VAR oNTHq | 4%

Atorvastatireat TN 42| H2 4pHo2 9le 38139 8%, 70136 oMz 6N

Exanple No. 1013 2B[3B 4B 5B 6B 7B| 5 S¢l. Im M 1 of

Symvisia8in07) [Mds YeH No| Mes Wds Ye¥N YesN Et AN (21H2) | ¥es

Celecdels Yes [YBs YpH YepHYes| HNMP| H23. LH) Yed#l Yeg Nres | Xes

Sertraies Yes [Y§s  H2O (#B. OO)NNo NoI Yes HNo IN®I No|INo 6 | &l

Omepfa26lel N 1 INM [[] of YES YEH No[¥es Yes Yé¢$l Ye$N Et AN Yes

Esomeffgfzolées S Yep No|Jles

Pravastatin

Azithromycin

Quetiapine

Metoprolol

Budesonide

Clarithromycin

Paroxetine

Oxycodone

Risperidone

Alendronate

Venlafaxine

Amlodipine

Olanzapine

Lansoprazole

Fluoxetine

Finasteride

Sildenafil

Rosuvastatin

Methotrexate

Doxyrubicin

Nicotine

Fentanyl

Paclitaxel

Cis-platin

Fluorouracil

Ibuprofen

Aspirin

Dexamethasone

LS| Z| Z| B Z| Z| || T | 2|0 Z| 2| 2| 2| 2| Z2| 2| Z2|Z| 2|5 2|z Z|=|( 22| Z]|Z|Z]  |Z{

Z\zZ|Z\z|Z|\zZ|Z\Z| 2|\ Z| Z|Z|Z|Z2|Z|z| Z|z|Z|z|Z|z|Z|z|Z|z|Z|Z|Z
it =1 =1 £==1 el Ll =1 Rt Rttt ot =1 At =1 A At M Rt R =1 Rl Rl R 1=
it £ =1 1= =1 =1 St L = =1 et it ==t =1 St it !t R !l R = =1 il Bl ==
ST T R Z| 217 T 2| 2 2 (2|2 2 2| 2|2 2| Z| 2| Z | Z| Z |~ |
I T 2| 217 T T2 | 2 2 (22| 22| 2|2 Z| Z|Z|( 2| Z| Z| |~
i =1 o et ==t 1 T =1 e e A e = e = e = ot et et ezt e e ot et e ol =t e ot ] e
=1 el =1 Lo =1 == =1 el Bt e =1 e = e ot et o et Rt ke md e =] e =] - R =l = =] = =] hmi e
Zz|\z|z|Z|z|Z|z|Z2|z|Z|z|Z2|z|Z|z|Z|z|z|Z|z|Z|z|Z|z|z|Zz|Z|Zz|Z|Z
Z\z\Z|Z|Z|Z1Z|Z|Z|Z2|Z|Z|Z|Z|z2|Z|Z|Z2|Z|z|z|z|Z2|Z|z|Zz|Z|Z{Z|Z

Leuprolide




NVP Yes Yes No Yes Yes Yes Yes H20 No No Yes No No No
No 7 Solubility parameter 17.17 17.31 19.14 17.50
waZoo8h7ai7s 43 18. 09 Exanple No. 1C 2C 3C 4C 5CQr6CUT1008024909

CYSC/ dcVI PA No Yes Yes Yes 7o Yes Yes 9.1%unifornf? 9

DSC 151 heat Tp 49.6 42.8 47.2 52.7 45.9 1s1 heat To

45.3 40.5 43.9 47.2 39.1 2" heat Tp 43.8 40.2 41.6

49.4 48.3 2" heat To 38.7 29.1 32.9 36.2 40.7 Exanple

EXA%LE%D 2D 3D 4D 5D 6D 7D 10 dcUCYSC/ No No No Yes No

NMP10/ 50/ 50 9. 1% uni form gel ? Exanple No. | E 2E

3E 4E 5E 6E 7E 11 dcUCYSC/ No No No No No No No

The mg?éﬂ?igg/l%gl/u&%é&dﬂl %h&%il&@fn@‘}l?%%hlgl/efg\ﬂml I\(g tﬁYKExa?f)léé fareunfhiarized in
e es e
Tablesyl, Wk 1751674 A EGIRbppna gl Toblovy S T Pt 4 oo the

tablesYes Yes Yes No No (23.1 %9 mscible? I -j Exanple No.
1121 314151 61 71 14 DcUCYSC 1/10 (9.1% Yes
Yes unifornf? WO 2008/ 070118 PCT/ US2007/ 024909 72
TABLE 1A (continued Exanple No. 1J 2J 3J 4J 5J 6J 7J
15 rsp/ CYSC/ I PA 1/ 10/ 40 No Yes Yes Yes No No No
(9.19% wuniforn? 16 DSC 1st heat Tp 50.0 38.0 45.4



1st heat To 45.0 30.6 40.3 2nd heat Tp 42.7 35.8 40.5
2nd heat To 36.8 28.9 32.3 Examle No. 1K 2K 3K 4K 5K

WO E008M7011% rsp/ CYSC/ 1 PA 2/ 10/ 80 Yes No No (16.7CPAIS2007/024909

uni forn? Exanple No. 1IN 2N78N 4N 5N 6N 7N 18 rsp/ CYSC
10/90 nelt (9.1 Yes No Yes Yes uniforn? Exanple No.
1S 2S5 35S 4S 5S 6S 7S 19 prav/CySC/ |PA 1/10/40 Yes
Yes Yes Yes Yes Yes Yes (9.1 % uniforn? 20 DSC 1st
heat Tp 47.80 51.09 44.56 46.85 48.25 55.09 54.84 1st
heat To 44 15 48 73 36 8ATABLEIRAAG 40 40 60 51.07 2nd

BxampleNe. 45 64 (4@ 03 |22 63 |44 02444 03A54164 59 23 TAong
1 | GrSCmelar o 51 140 59 13474133 18-38- 02 3812542 07
13 nal o I\IA. 170 2T /I:I' l—'l'\Jlf\:I' -4 nla- ! = Zi\l:il J. An
MTPoTC—INOT LT~ 21 ol 41 JlI Ol T Z ucxa‘__k,rou ITEA
T 10140 NoNoYes NgjNoNaZNo—TG10%—uni formP 22 {DSC
iEGeaneat Tp 44. 00 1St hedqt To|36. 0L 2Zng heat Tf
BEGeEMA 2nd hedt To §.43 23 dexa/ CYSC 1/1D1(9.1% |Yes
WeaEXes nelt. unifgornf? 24 DSCl1st héat [Tp 49,41 (45 63
DMAEMA 1st hedt To 45.71 41 7850 26 2ndl heat Tq
YABAqued 35 54 a4  2And hedt Tol43 15 33 N2 47 Q2
2 | Mw no 1w 2w IAAA haPEy AARA b 3310 T 887694850 v/ 1 6,
3| Wos ves Yes Va2 ¥es | p4gladr6 12042 [I)WoL -390 pddooly
4 [ RSGY” hsst ey 40 [0.645 1459887 442474280 14690 ] s30T 3 4 4 5635
1*' héat To 4826 | 49.11 |37.88|41.68 (45394991 " |53.83
2" heat Tp 47.06 47.55 27.90 | 42.06 | 42.85 | 48.94 51.69
2"" heat To 42.22 42.92 9.6 33.39 | 37.70 | 36.07 47.62
Example No. : 1B 2B 3B 4B 5B 6B 7B
5 Sol. In Miglyol (18.97) | Yes Yes No Yes Yes Yes Yes
EtAc (21.02) Yes Yes Yes Yes Yes Yes Yes
NMP (23.12) Yes Yes Yes Yes Yes Yes Yes
H,0 (48.00) No No Yes No No No No
6 | Gel form’n in Miglyol | Yes Yes No Yes Yes Yes Yes
EtAC Yes Yes Yes Yes Yes No Yes
NMP Yes Yes No Yes Yes Yes Yes
H,O No No Yes No No No No
7 | Solubility parameter 17.17 17.31 19.14 | 17.50 {1731 | 17.43 18.09
Example No. 1C 2C 3C 4C 5C 6C 7C
8 CYSC/dcl/TPA No Yes Yes Yes No Yes Yes
(9.1%)uniform?
9 | DSC 1™ heat Tp 49.6 428 [47.2 52.7 45.9
1* heat To 45.3 40.5 {439 472 39.1
2" heat Tp 43.8 402 [41.6 49.4 48.3
2" heat To 38.7 29.1 329 36.2 40.7
Example No. 1D 2D 3D 4D 5D 6D 7D
10 | del/CYSC/ No No No Yes No No No
NMP10/50/50
(9.1%)uniform gel?
Example No. 1E 2E 3E 4E SE 6E 7E
11 | del/CYSC/ No No No No No No No
NMP10/10/90
(9.1%)uniform gel?
Example No. 1F 2F 3F 4F 5F 6F 7F
12 | dct/CYSC/IPA 2/10/7 | No Yes Yes Yes No Yes Yes
(16.7%) miscible?
13 | del /CYSC/ IPA 3/10/7 Yes Yes Yes No No
(23.1 %) miscible?
Example No. 11 21 31 41 51 61 71
14 | Del/CYSC 1/10 (9.1%) | Yes Yes
uniform?




1st heat To 46.45 46.94 37.53 44.01 45.06 51.68 48. 47
2nd heat Tp 46.25 46.43 30.71 41.91 39.56 51.74 50. 25

wQp@sherts To 41. 71 41.99 15. 78 34.74 44.27 37.BAT/482007/024909

WD 2008/ 070118 PCT/ US2007/ 024909 73 TABLE | B Exanpl e

No. 8A 9A 10A 11A 12A 13A 14A 1 CYSC nol ar

rati o C18A

4 34325328 C16AC2A111.511.2 PEG
12-0CH3 MA' 1 PEQ&3-0OCH3MA 1 PEGMA 1 PEG&25- C22MA 1
PEGA6- OCH3VMA 1 PE®-OCH3MA 1 1 DMAEMA uat 1 2 Mwv

67,545 3046 3459

60, ﬁBiE,A?S@S%tSl $297 5

Vh
C

5
49 745 2220 2490 21 8 4.DSC-1st
EXFA pleNo. 49 57 47148 45233 hdJ qg £4 ool o 4|pJ
15 "Rf%{sgr’?g 4 3/19/40 45,78 43 Y65 4174 h5c0d Mo, 30V
( "]‘L' /I’l 7 A Q7 | e i | N ol A9
16 | DST Istheat Tpo" o5 o lon aistp %8_? L8540 oy
Exulv?”.’b%‘?o EARAASTNSEE L ¢ (TR BE b Il i VI
of Uzna(}‘geaf? : Yes—Yds—Yeq ﬁ?s g;g Y,éd:illc E;II-\\L’ (LJ. 02)
E:;;g.??:%ﬁ B s vesYes ;Kfc 35 P 512%35- oy e Yoo Yes
17 17 Y IEIiP \/i 0/§/ED i_ILU( 4 eéJG (N TS J IA\IKJ TS TS IkI NU 6
e Ao’/j Qhildrfhe' N M “1 E).f €S Yes Yes VYes| Yes [Yes Yes
ample No> ™ 5> YNV IN> 3N 4N |SN | 6N N
18 | rsp/CYSC 10/90 melt (9.1 | Yes | No Yes Yes
%) uniform?
Example No. 18 28 3S 4S 58 6S 78
19 | prav/CYSC/IPA 1/10/40 | Yes | Yes | Yes Yes | Yes | Yes Yes
(9.1 %) uniform?
20 | DSC lIst heat Tp 47.80 | 51.09 | 44.56 | 46.85 | 48.25 [ 55.09 54.84
1st heat To 44,15 | 48.73 | 36.84 | 44.48 | 46.40 | 40.60 51.07
2nd heat Tp 46.64 | 46.98 | 42.63 43.02 | 44.04 | 54.14 50.23
2nd heat To 42.51 [ 42.59 | 34.74 [33.18 | 38.92 | 38.25 42.97
Example No. 1T 2T 3T 4T 5T 6T 7T
21 | dexa/CYSC/TPA 1/10/40 | No No Yes No No No No
(10%) uniform?
22 | DSC lst heat Tp 44.00
1st heat To 36.01
2nd heat Tp 19.84
2nd heat To 6.43
23 | dexa/CYSC 1/10 (9.1%) Yes Yes Yes
melt. uniform?
24 | DSC l1st heat Tp 49.41 45.63 55.67
1st heat To 45.71 41.78 50.26
2nd heat Tp 47.00 42.35 52.94
2nd heat To 43.15 33.02 47.02
Example No. 1IW [2W | 3W 4W | 5W | 6W TW
25 | tacro/CYSC/ IPA Yes | Yes | Yes Yes | Yes | Yes Yes
1/10/40(9.1%) uniform?
26 | DSC l1st heat Tp 49.42 | 50.46 | 43.67 | 47.37 | 48.71 | 54.55 53.44
1st heat To 46.45 | 46.94 | 37.53 44,01 | 45.06 [ 51.68 | 48.47
2nd heat Tp 46.25 | 46.43 | 30.71 4191 | 39.56 [ 51.74 50.25
2nd heat To 41.71 | 41.99 | 15.78 34.74 | 4427 | 37.67 | 44.17




NVP Yes Yes Yes Yes Yes Yes Yes

No 7 Solubility paraneter

H20O No No No No No No

18.06 17.36 17.32 17.49

wQa700807¢178 40 17.38 Exanple No. 8 C 9C 10C 11CraRCSsH8C024909
14C 8 CySC/dcl/1PA Yes Yeg3dYes Yes Yes Yes Yes 9.1%
uni forn? 9 DSC 151 heat Tp 46.3 47.2 45.4 48.6 49.9
47.7 49.8 1st heat To 39.2 44.0 42.2 43.3 33.8 41.8
37.2 2" heat Tp 43.0 42.3 41.4 46.7 44.6 44.6 46.3
2" heat To 37.1 34.4 32.5 34.4 39.6 34.6 40.1 Exanple

No. 8 D9 D 10 D 11D 12&&& Z}ﬁD 10 CYSC/ dcl / NIVP
AN/ EN/EN Voo No £ o
EBE NG, o e o 198 o [V (10 ,CPA oy TR, 9T
L | S ey o dor 00 o Mo a6 vho eb ved ver_lo101
C.]gAI wlhou I\l'PVrLUI I'I AV Jl_sﬁﬁ NU 41b [vi 2.$‘C§r3|CD 3‘7.81. 70
dl- -f-or-m g‘c= 2 VQ 0680408 PEHIS2007 024909 —74
cind = ]_. B—cont+ i“l'\cd) t q Examte {\iu. 81':5 Slamvae o 11]F2 12H
Pﬁaﬁ-éé:BM et /C_‘I'ﬁO’ — F‘I'rl 2/1 ],',)/ 7, Yes—Yes S—YeS llrco es—Ye
PEES3.OcH3M A M ST ife?dgr—C 'S_’“ PA IO (231 Yes
PEBSMAES YES Yes Ygs Yey miscibtp? Exanptg No 81 91
PEE eMA 2T 13T _ 1 D(,LJPY‘SC 10O 19 o fior®?
m&j 93101t 1\£J 30143 15 rsprCYSCTPA
PEGIOICEEIMIC NO NO[NO NO Yo Noy (9F 1% [umi fgrm? 16§ DSC
DMAENMEQhat TP IST [feat [0 Zfid Tept 1P
2 | Mw 67,545 | 3046 | 3459 | 60,84 | 17,78 | 3281 4597
5 5
3 | Mn 49,745 | 2220 | 2490 | 21,37 | 6542 | 2064 2166
8
4 | DSC 1* heat Tp 49.57 | 4748 [45.73 1 49.08 | 51.02 | 48.19 | 48.50
1* heat To 47.00 4576 | 42.08 | 41.74 | 45.04 | 45.30 41.98
2" heat Tp 4541 40.57 [ 41.87 | 45.61 | 48.86 [ 42.38 | 45.96
2" heat To 37.33 ] 33.03 [ 32.55134.17 | 4526 | 3430 | 34.26
Example No. 8B 9B 10B [11B |12B | 13B 14 B
5 | Sol. In Miglyol (18.97) Yes Yes | Yes | Yes | Yes | Yes Yes
EtAc (21.02) Yes Yes ! Yes | Yes | Yes [ Yes Yes
NMP (23.12) Yes Yes | Yes | Yes | Yes | Yes Yes
H,0 (48.00) Yes No No Yes | Yes | No No
6 | Gel form’n in Miglyol Yes Yes | Yes | Yes |Yes | Yes Yes
EtAC Yes No Yes | No No Yes Yes
NMP Yes Yes [ Yes | Yes |Yes | Yes Yes
H,O No No No No No No No
7 | Solubility parameter 18.06 1736 | 17.32 {17.49 [ 17.61 | 17.40 17.38
Example No. 8§C 9C 10C | 11C | 12C | 13C 14C
8 | CYSC/deVTPA Yes Yes | Yes | Yes | Yes | Yes Yes
(9.1%)uniform?
9 | DSC 1* heat Tp 46.3 472 1454 [48.6 |499 |477 49.8
1* heat To 39.2 440 [422 (433 338 |41.8 37.2
2" heat Tp 43.0 423 |41.4 | 467 |44.6 |44.6 46.3
2" heat To 37.1 344 [325 | 344 396 |34.6 40.1
Example No. 8D 9D 10D (11D |12D | 13D 14D
10 | CYSC/dc/NMP 10/50/50 | Yes No No Yes | Yes | Yes Yes
(9.1%) uniform gel?
Example No. SE 9E 10E |11E |[12E | 13E 14E
11 | del/CYSC/ NMP10/10/90 | No No No Yes | Yes | Yes Yes
(9.1%)uniform gel?




2nd heat To Exanple No. 8K 9K 10K 11K 12K 13K 14K 17
rsp/ CYSC/ I PA 2/ 10/ 80 (16.7 unifornf? Exanple No. 8N 9N
wo sioii1d2N 13N 14N 18 rsp/ CYSC 10/ 90 nelt (BCLUS2007/024909

uni forn? Examle No. 8S 9%410S 11S 12S 13S 14S 19
prav/ CYSC/ | PA 1/10/40 (9.1 Yes Yes Yes Yes Yes Yes
Yes unifornf? 20 DSC 1st heat Tp 47.68 47.89 47.18
52.65 52.75 48.27 50.61 1st heat To 39.15 42.52 35.17
34.04 37.26 37.68 46.22. 2nd heat Tp 44.41 44.65

44.20 51.16 53.17 45.46 47.59 2nd heat To 32.24 35. 37
32.65 38.06 36.46 35 ?ﬁBLﬁ@ngptlEx e No. 8T 9T 10T

11T 12T 1297 1 AT 4/ 4N 4-03 Al AL AL Al
E}amp,quN‘O,', J.\JII ‘IJ‘.;rAl gF. uc Ful P | FJ. J.l!iF‘-H._ IB\F" N ]w I
12 | a&fcyses P4 2104V 79 “'Y'eé ort '?eé‘ 15 Ls s [Rres Lol yegal
169%) aidmbeat Tp |2nd heat Tp 23 dexa/|CYSC|1/10 (|9.1%
13 | ddesvscnPlatoki@sfion ves 24 |[ReC 19es hiewds 1] Yied. 3Yes 1st| Yeeat
YPanisdible79 2nd heat T 39. 77 [2nd heat {To 33 70 EXdanple
ExgmpledNs/ oW | O 11WSH 2\ 181 1hil oB1H o 1dF oyddy | pAdlyeg
14 | DRCYS VIV Aes Yes Yes 1/10/40(9.1% unilf orn®? |26 DSG
uniformdo gy T 50,20 47.8% 44 69 48 22 A2 87145 89149 49
ExampleNos 7o 44, 03845 53900 hiM4g UY gd2hs 145 93 (44 30
15 | ey S i"ﬁ”“%s 352, 560, b8o3al ¥ 4062 |4 70 |4E 33
16 | DSC lIst heat Tp
1st heat To
2nd heat Tp
2nd heat To
Example No. 8K 9K 10K 11K 12K 13K 14K
17 | rsp/CYSC/IPA 2/10/80 (16.7
%) uniform?
Example No. 8N 9N 10N 1IN 12N 13N 14N
18 | rsp/CYSC 10/90 melt (9.1
%) uniform?
Example No. 8S 98 10S 118 128 138 14S
19 | prav/CYSC/ IPA 1/10/40 (9.1 | Yes Yes | Yes | Yes | Yes | Yes Yes
%) uniform?
20 | DSC Ist heat Tp 47.68 47.89 | 47.18 | 52.65 | 52.75 | 48.27 50.61
1st heat To 39.15 42.52 1 35.17 | 34.04 | 37.26 | 37.68 46.22.
2nd heat Tp 44 41 44,65 | 4420 | 51.16 | 53.17 | 45.46 47.59
2nd heat To 32.24 35.37 | 32.65 | 38.06 | 36.46 | 35.98 35.63
Example No. 8T 9T 10T | 11T |[12T | 13T 14T
21 | dexa/CYSC/ IPA 1/10/40 No No No No No No No
(10%) uniform?
22 | DSC Ist heat Tp
1st heat To
2nd heat Tp
2nd heat To
23 | dexa/CYSC 1/10 (9.1%) Yes
melt. Uniform?
24 | DSC st heat Tp 44.39
I1st heat To 41.79
2nd heat Tp 39.77
2nd heat To 32.70
Example No. SW 9W 10W | 11W | 12W | 13W 14W
25 | tacro/CYSC/ IPA Yes Yes | Yes | Yes | Yes | Yes Yes
1/10/40(9.1%) uniform?
26 | DSC l1st heat Tp 50.20 4785 |44.69 | 48.22 | 42.87 [ 46.89 49.49
1st heat To 44.92 455314220 | 45.47 | 50.25 | 42.91 42.32
2nd heat Tp 45.35 4256 | 39.35 | 34.61 | 40.92 | 43.70 46.33

2nd heat To 39.93 34.16 [ 32.02 [ 38.64 | 35.74 | 34.72 | 34.20




2nd heat To 39.93 34.16 32.02 38.64 35.74 34.72 34.20
WO 2008/ 070118 PCT/ US2007/ 024909 75 TABLE 1C Exanpl e
r at POT/C8BW7/824909
PEGS-OH78A 1 PPGG-OH A 1 PEGBMVA 1 1
2-HEA'1 VP 1 HEMA 1 1 Acrylamde 1 2 Mv 3155 2419
3058 3183 806 4563 3 Wn 1938 1568 2199 2318 464 3049
4 DSC 1st heat Tp 47.82 44.94 49.32 46.64 43.15 47.78
1st heat To 44.17 41.46 46.05 44.71 37.60 41.39 2nd

4 4414 AAI 1

wOl0osH3A146A 17A 18A 19A 20A 1 CYSC nol ar

heat Tp 43.33 42.17 45.7 é[: %6 41. 96 44 08 2nd heat
E" OZB-N%S 3244 5 g c_7g" ié}A“ a 'ﬁllAc f 15B
- c‘);‘fﬁ&pmot’r B-19B—268 5SSO M M {I8-B7) Yepb Yes
Cl8a [ \ YE€S '_l4-\b \ 26 €S gb Y: Yep, Yes |Yes
PL23—12)—Yes—Mes—Yesresres—Yes O<#p00)| No No
EEG@&)H-N‘:AN:J, 6 \(;ci lf,UI ||1 1 vt—of—Yes—Yeg Yes—(Yes No
PPER-OILA/ 'C_YES YES[ TeS YEf Yt S YES . NVP—YesT Yes Yes Yes
BiGels 20 o NONONONO No—7 o ubl Tty par anet er
EERT 17361756 172671933 18714 E£xampje No.| 15C
g C19C20C 1
HEMA I 1
Acrylamide 1
2 Mw 3155 2419 | 3058 | 3183 | 806 | 4563
3 Mn 1938 1568 | 2199 | 2318 | 464 | 3049
4 DSC
1st heat Tp 47.82 4494|4932 | 46.64 | 43.15 | 47.78
1st heat To 44.17 | 41.46 | 46.05 | 44.71 [ 37.60 | 41.39
2nd heat Tp 43.33 42.17 |1 45.77 | 43.96 | 41.96 | 44.08
2nd heat To 37.68 |35.27]42.05[40.02 | 38.64 | 38.8
Example No. 15B 16B |17B [18B [ 19B | 20B
5 Sol. in Miglyol (18.97) Yes Yes | Yes | Yes | No Yes
EtAc (21.02 Yes Yes | Yes | Yes | Yes | Yes
NMP (23.12) Yes Yes | Yes [Yes |Yes | Yes
H,0 (48.00) No No No No No No
6 Gel form'n in Miglyol Yes Yes | Yes |Yes |No Yes
EtAC Yes Yes [Yes | Yes | Yes [ Yes
NMP Yes Yes | Yes | Yes | No Yes
H,O No No No No No No
7 Solubility parameter 17.61 1736 1 17.56 | 17.26 | 19.31 | 18.14
Example No. 15C 16C {17C [ 18C [19C | 20C
8 CYSC/dcVIPA Yes No No No Yes | Yes
(9.1%)uniform?
9 DSC 1st heat Tp 46.9 41.6 | 49.2
1st heat To 45.8 35.5 |43.5
2nd heat Tp 43.6 41.1 | 44.1
2nd heat To 37.9 37.8 |39.2
Example No. 15D 16D (17D | 18D | 19D | 20D
10 | CYSC/dc/NMP 10/50/50 | No No No No Yes | Yes
(9.1%) uniform gel?
Example No. 15E 16E |17E |[18E [19E | 20E
11 | deVCYSC/ NMP10/10/90 | No No No No No Yes
(9.1%)uniform gel?
Example No. 15F 16F |17F |[18F [19F |[20F
12 | del/CYSC/ IPA 2/10/7 Yes Yes | Yes
(16.7%) miscible?
13 | dcl/CYSC/ IPA 3/10/7 No Yes | Yes
(23.1 %) miscible?




wd3008/07Amgl heat

8 CYSC/dcl/I1PA Yes No No No Yes Yes

9. 1% uniforn? 9

DSC | st heat Tp 46.9 41.6 49.2 1st heat To 45.8 35.5

39.2 r Exam pie No. 15D 16D¢17D 18D 19D 20D 10
CYySC/ dcl /NI VIP 10/50/50 No No No No Yes Yes

uni form el ? Exanp

dcl / CYSC/ NMP10/10/90 No No No No No Yes

T 43.6 41.1 44.1 2nd heat To BGT/9SBA7/6824909

(9. 1%

| e No. 15E 16E 17E 18E 19E 20E 11

9.1% uni form

gel ? Exanpl e No. 15F 16F 17F 18F 19F 20F r12 del
/| CYSC/ | PA 2/10/7 Ye,E g E es 7% mscible? 13
dpl L CYSC/_1 PA 3/10/ VEdcont ued,),,Q 194 nmiscible?
z0118_pditilks20n8hdaddg 135" ] AR 10F
14 Km U O EA m e No. 1%s e¥es177%i8] 191|201 14
.°! SG 1/TO 9194 Yes-—Yes—YestupgifForaP—txame] e No.
mpleNo., - 4 J 1J JZOJ 6}'.[ .]’u/ ’ng'b H-TOH 45 No No
15 ,,mng‘gré 1@3@“ (9 qi/a 4u5ﬁ:?9’r 16" t‘ﬁsc i_@i Alg% A13247. 4
IICGL TVl 4. L U, T 11U IICCll -+ e 4
16 g%fﬁnh“mru 31-3—B72ErampHe o 15K bk F a0 18k 19K
ﬁﬁIIIStE&*TO I a.Viatall DA laWl . WaVi E Al 1 L I'z"ﬁ \I4 . .
LU“zndJlléatlﬁpl CTOoU A Z7 LUl O NU  TNU | 836 (422“ I or rTf)
2nd heat To 31.3 | 372
Example No. 15K 16K | 17K | 18K | 19K | 20K
17 | rsp/CYSC/IPA 2/10/80 No No
(16.7 %) uniform?
Example No. 15N 16N [17N [ 18N [ 19N | 20N
18 | rsp/CYSC 10/90 melt (9.1 Yes Yes
%) uniform?
Example No. 158 16S [17S | 18S 19S | 208
19 | prav/CYSC/IPA 1/10/40 | Yes Yes | Yes |Yes | Yes | Yes
(10%) uniform?
20 | DSC Ist heat Tp 50.66 | 46.13 | 50.32 | 49.73 | 48.37 | 50.34
1st heat To 40.36 3490 | 41.09 | 43.52 | 45.45 | 45.36
2nd heat Tp 44.65 4554 | 48.68 | 45.83 | 43.73 | 45.56
2nd heat To 37.10 | 33.33 [41.58 | 40.91 [ 39.77 | 39.39
Example No. 15T 16T | 17T | 18T | 19T 20T
21 | dexa/CYSC/IPA 1/10/40 No No No No Yes No
(10%) uniform?
22 | DSC Istheat Tp 46.91
1st heat To 43.35
2nd heat Tp 49.24
2nd heat To 39.31
23 | dexa/CYSC 1/10 (9.1%) Yes | Yes Yes
melt
24 | DSC Ist heat Tp 48.99 | 48.41 26.17
1st heat To 44.82 | 45.38 42.67
2nd heat Tp 46.32 | 45.22 44 .31
2nd heat To 42.14 | 40.55 37.44
Example No. 15W 16W | 17W | 18W | 19W [ 20W
25 | tacro/CYSC/IPA Yes Yes | Yes | Yes | Yes | Yes
1/10/40(9.1%) uniform?
26 | DSC lIst heat Tp 46.34 45.75 |1 47.88 149.12 | 45.95 | 47.14
1st heat To 43.17 | 43.40 | 46.36 | 44.33 | 42.28 | 36.21
2nd heat Tp 43.74 43.09 | 45.36 | 44.97 | 42.49 | 43.84
2nd heat To 38.48 36.33 | 41.11 | 40.39 | 39.97 | 39.69
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Exanpl e No. 15N 16N 17N 18N 19N 20N 18 rsp/ CYSC 10/ 90
melt (9.1 Yes Yes uniforn? Examle No. 15S 16S 17S

waB®shag120S 19 prav/ CYSC/ | PA 1/ 10/ 40 Yes YeBCIES20¥2624909
Yes Yes (10% uniforn? 207DSC 1st heat Tp 50. 66 46.13
50.32 49.73 48.37 50.34 1st heat To 40.36 34.90 41.09
43.52 45.45 45.36 2nd heat Tp 44.65 45.54 48.68 45. 83
43.73 45.56 2nd heat To 37.10 33.33 41.58 40.91

The ngfavoé?%% 375;5%\?;%7@ 41%7\]"0 5T e%%-)rrﬁégr% 13? -IIQ-BI%?Tle Tmer%z}atlon of the

monokiBis i® TR atZBoldH0°C fert3 hrad unbipr A8itr8den l‘il&ikeh@ﬁlﬁ 0.T1% ABNSSBMP (6
2nd heat Tp 49.24 2nd heat To 39.31 23 d 8\ C\{ C 1/ 10
%) wasgiserhpp ool fhesngculan gt sndgsdp 090e. gné%?l"n% éPs B§ was removed

under4'§}u4é'd ptbssiré at él'é{'até@éhpgﬁnﬁé AL 1HE2nd 8f the r&iﬁcedgﬁ}gssh&%hge the
46. 32 45. 2nd heat To 42.14 40.5

mtemé%%m?ﬁr@uﬂdeactscw A%WOffiwli,swkl thw/examples exceptdrgmplesiay. 0.5g of

Tngorldo Awal@adet The'] Fe%ct\@ﬁw%%nt\{rﬁﬁd atl{2b01366¢ ?or]a%eaﬁrl' H:rofrom)?wgﬁby 1 hr
C 1st heat 45.75 47.88 49.12 45.

under xﬂwm@ssm@ Jlsgwnpis 7A(Q ongoftbe dompments opthe :velyzr@r WBﬁBMAEA

auet, Q% ¥ SR o 6o s Ol il O o e

quateR@Y/ayBROMIH SAUIR0activh Withedi@YBY yuiphyican MiBEst i ilyeclar ratio (50-
55°C g‘ﬁc{lﬁﬁé PRI 05GP SPALBK Pher Rlilideh Qs Y B ofed B brature.

Similarly, the polymer of Example 8A, which contains DMAEMA quat, was prepared by

converting the amine polymer of Example 6 into the quaternary ammonium salt.

Tables 1A, 1B and 1C summarize the preparation and testing of 20 CYSC polymers 1A-20A.
The polymers were prepared by the procedure described above, using the monomers, and the
molar amounts thereof, shown in line 1 of Tables 1A, 1B and 1C.

Lines 2, 3 and 4 in Tables 1A, 1B and 1C show the values of Mw and Mn, and the DSC test
results, for each of the 20 polymers. Lines 5 and 6 show shows the behavior of the polymers in
four solvents with various polarities at 10% loading at 70°C.and room temperature (RT)
respectively. The solubility parameters of the solvents are shown in parentheses in the Table. A
typical procedure was to weigh 0.5g of polymer and 4.5g solvent into a 20 ml vial, followed by
heating in a 70°C oven for 10 to 15 min. The mixture was shaken by hand while warm. Lines 5,
6 and 7 (Examples 1B-20B) show respectively (line 5) whether the polymer dissolved at 70°C,
(line 6) whether a uniform gel was formed after cooling to room temperature, and (line 7) the

calculated solubility parameters of the CYSC polymers.

Lines 8 and 9 (Examples 1C-20C) in Tables 1A, 1B and 1C show the results of mixing the
polymers with diclofenac sodium (dcl). The mixtures were prepared at 9.1 % drug loading by
mixing dcl with the polymer in IPA at the ratio of dcl/polymer/IPA=1/10/35 at 70°C, followed
by evaporation of IPA in a 70°C oven. A dry mixture was obtained by removing residual IPA

under reduced pressure at 70°C. As noted in line 8, the mixtures were uniform except when



10

15

20

25

nmononers in | PA at about 80C for 3 hours under a
nitrogen bl anket with 0.1% AIBN. BWMP (6 9% was used

wo eoosoniin®l t he nol ecul ar wei ght under 10, 000, PET/YS2007/024909
around 5000. | PA was renovasl under reduced pressure
at elevated tenperature. At the end of the reduced
pressure stage, the 5 internal tenperature reached
120-130C and, in all the exarrpl es except Exanple 3A

wine e T SDRS 18ER A BR BSCEh pargonpsc

exa:mhitionwﬁd&runnaﬂﬂ eftgtuits € ASyipical réléhsEX@xﬁmé eeraAh of s Bfunifosn
nponents, of the pol yner wa

mlxmﬁé P%@Fer\/%'é“ﬁ?séﬂ avlésaqwt %HRP@.S N, @repﬂfe a%ﬁ hin ﬁﬁl‘{}]ﬁﬁéﬁ‘ 220ml
scintiliof¥RANPI8& GAthrh B1OD k1) bydbafif 018 EMnAGHTRAr fSB'Her Riixture into

reaction with dinethyl sulphate in MBK at 1/1 nol

the vigl and wamgog woGHEC, atbowipy ﬂ@)m%qu il 1 fusertpgeth croffhis resulted,
after c%lﬁg W&)ﬁldﬂﬁﬂﬂ%@%&rm&rﬁmﬁfwﬁ sgeaked tenperature.
arly, the polyner of Exanple 8A, which contains
DVAEMA quat, was prepared by converting the am ne

. fnE i
Line SR ADEIP 5Pyl 1y e ARG AR, 0, CvsC
polymanahdiNdePiah 40/66/5Q0ERWEE thopglmpers fdrmed @piform gl THdR T
pol yners were prepared by the procedure descri bed

above, using the nononers, and the nolar anounts
Line INExamples IRROE)ishows the reibulttﬁ of padpassg thixyred cdhtaimidg dcld9.1%),

I nes d 4. i I L A n t\h
cyschiae 0P e aaiog 10000 s i pEREmes IR Tp. 134 14
and 2mquﬁfd auheforl gplodt RTE ESam}bIbmHB- HDedid 16-3010densdmoitste theeffect of

Fe?VI or of the polyners in four solvents with
NMP gn.reledssraffol arities at 10% | oadi ng at 70C. and room
terrper ature (RT) 20 respectively. The solubility
araneters of the solvents are shown in parentheses, i
Lines tlﬁ and 13 (Examples J1,;20K) shopghetrsiles ohyeing dhelginghymesrsyhish formed
umforﬂlc}hbkﬂﬁés i FathpRRo l@% Y60 to 'pﬂetpﬁ?re %o%?os”ﬁon\é 'c@ﬁtamfr%' rthé¥¥&ithn 10% of

heat | ng rn a oven
del usmgxhqm@ewa@emk@ Exwpln%d@l tmq & oAb 204 %@@351% logdigg

mlxt\.u%% F@{’ é?g%g A gh‘mlosr %%W’dl a}ﬁglgw o dOr}@st}éEtl\IM}e\;vQ@ r

prepargd atf’m"ﬁx g\é’Ier I/Rfswasrenme@fatléhe temﬂ C‘MQCtpolwrm@ﬁm’vere miscible with dcl
b I I I
at 16. '}%@ gn% eérjétetg?r%rAﬁ2§ E@%ol&ﬁeﬁ‘sﬂé#?i I%ﬂl?% \gérgggtsrgls&%le a!nmﬁld not
yleldv.(rﬂoamniuetmelic- 20C) in Tables 1A, 1B and 1C show t he
results of mxing the polyners with diclofenac sodi um
(dcl). The m xtures were prepared at 9.1 % drug
ExampRadFDGFBy mixing dcl with the poI ymer in | PA at the

ratio del / pol rrer/lPA-/lO/ 70C, fallo 30
The pijymexaf Formplei the At Hodocromiomaiy st Ty el adings of v o
37.5 %9 bf @1, BMHhg e 2818PFH6Ss 488 it BRAMPIBAC] Qn&i@hoﬁrﬁ TSle F1 below.

pressure at 70C. As noted in line 8, the mxtures were

uni f orm except when WO 2008/ 070118 PCT/ US2007/ 024909
Tableﬁ; using the polynmers of Exanples 1A, 5A 16 A 17A

and 18A. line 9 sho the results of DSC exanination

Exangdle [ heDel@i f gr \x @A pblgr €S.1PAg t VI 8élbn paynemd e %iaihgnl cempdsition
ireach op4ghede 153 gini f @r my 241 Nt ur ess. @nd otlher m xtgur es

SF N _sUDgegUENT exalipl €3 Vgg,Prlepar ggoas a [thin flgf

3PSt ”d.68l ZUynt— a3 21.00 20.0 16.7




scintillation vial (28 x 61 mm = CD x H) by | oading

0.5 gram of the drug/polyner mxture into 5 the vial
wan@smwaring ng to 60-70C, allow ng the m xture tBCT/USW07/024909
and fuse together. This regnlted, after cooling, in a
solid thin disc wwth a snooth uniformsurface. Line 10

(Exanpl es 1D-20D) shows the results of preparing gel

m xtures containing del, CYSC polyner and NWVP at

4FIO/ 50/ 50. Eight t he pol ém?rs formed uni form gel s at
RT. 110080 ne 111 (Exanpl o313 - 20EF) SPBus t resu?tt of
SBr epar 1129 nmi|xt urd® comt akAdng del 409. 1% | CYSC86
6bol ynen spIVP |at tHe rafi g26h 10/ 10680. Six of thss R0
700l yrengo(8A, 1 A&, 12Ag333A] 14Aggnd 20A) forged a
UNf Torm gelat Ri. Exanpl es 1 D 20D and 1t E20E
denonstrate the effect of NW on release rate. 15
Examplesd6-206 and 13 (Exanpl es 1F-20F) show the results of

_ . : ; ¥ . .
Using 8% he pRfReck s ARV ' 20, Difites e pROolel i at it
polymewsi2Aaindi g polymers 2va andlO8) molymale? A asd A tand pelymers 2A and 20A,
rqcess in Ex | es Cto . ~For. 16.7 20%.a
5 respecB 8 e il (B Leroah T 6T ebr Brdwes A A e o4
were uniforms of 2/10/70 and 3/10/100 respectively were 20
Tabl repared at 70C. After |PA was renoved, all the tested
ableBYSC pol ymers were miscible with del at 16.7 29% and
Eramd ] o7, (T &7 75 3% POV VTS 7% 7 19 B [0
LILILJ AV I v I vy artu \" IRV LLAYAY D LEAYA B! urrnrourirmiaigq AT Ul Uy, I—I\uII’J \wxe )
1G2F- 2F7 ®% The |pol3brer | of Exanpl e 2A was usdd to 17.5
2GPr pduce gmi form dryysm xtures havipng |joadi ngg of up foy75s
3715 9% of _ det, [usTng tihe Sanme Process| as_as (i n
3G|:Y=In'p| ed.-T 1-C aqz-ghn nin Tahle E 1 hétdow| Tabl el F175
4Gl . | Examul.® Dcl [Ex 2# pol | PA %|del on] pol yngr %3icl | on7.5
conposition IF 0.15 3.05.255.04.8 2F 0.30 3.0
10.50 10.0 9.1 3F 0.60 3.0 21.00 20.0 16.7 WD
Examplssy 3He2Mbh 18 PCT/ US2007/ 024909 79 4F 0.90 3.0 31.50
10 Table 9 sfmadrides i pripiaflich Ay 4R1RO0ANCOSRBAmEF 111450 TheQolymers
52.50 50.0 33.3 7F 1.80 3.0 63.00 60.0 37.5 Exanpl és
were pregaped@y the procedure described above, using the monomers, and the molar amounts

thereof, shown in lines 1 of Table H1. The Mw, Mn and DSC characteristics of the polymers are

shown in lines 2, 3 and 4 of Table H1.

Uniform mixtures of dcl with these polymers were prepared in the same manner as in Examples
15 1C-20C.
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Usi ng the same process as in Exanples 1 C - 20C, 4

m xtures were prepared by mxing del with polyners 2A
wan@s®A11pol yners 2A and 4A, polyners 2A and 1B&y/Uszod7/024909

pol ymers 2A and 20A, 5 respectively, using the

amounts (in granms) shown in Table G 1. Dry mxtures G

1, & and &4 were uniform Table Gl. Exanple del 2A

3A 4A 19A 20A IPA 1G 0.5 2.5 2.5 17.5 2G 0.5 2.5 2.5

17.5 3G 0.5 2.5 2.517.5 4G 0.5 2.5 2.5 17.5

Exanpl es 1H 20H 10 Table H 1 sunmari zes the

preparation and testing DABBE@GYSC polyners 1 H 4H The

ERahple®os were priapar ed[ by thg 3pr oceflyge descri|bed

above, using the [ponome| 23-5a8d 3ehe-npbAaM2anount|s

1 | ayserpoinitseh@) 1N Tines[1 of Table HL. The My, [Mh and

dD&C characteristijcs of [g@ pollyners are shown|in

M2aoes 2, 3 and 4|af Tabl@7H 1.|1Uni forda m xtures of del

AM th these pol yngds wer p4prepdrled i n|ihe sane ganner

PE66MA Exanples 15 1 G POC. WD12008/ PT70118

HPOW US2007/ 024909 80 TABLE H|1 Exanple No. 1H|2H 3H

Adbllam3e8- 57-5 32857-8 3P7-42-31327-4P2112 1 CY$C pol

2 |Mwits(nolar) CI8A2%63 [CZBAS1 [O17 1 4473AA 4 4 1 1

w

MRBEGGMVA 1 1 HEMA[2!14D Aciigéami|dé0 1 1| 11Ryv 297612, 645

4 |DBCI"h&86p 3 NMh_214073713560480 3P188 4| 6% 15° heat T

66.178e2600 70 62, 83 564 74| 49-18° e84 To| 59749 49. 10 59. 24

59 2§ heat Tp 63.40 57.18 61.59 61.20

2" heat To 57.44 50.13 59.56 55.14

Line 14 (Examples 11-201) of Tables 1A, 1B and 1C summarizes the preparation of uniform
mixtures of dcl and each of the 5 polymers (1A, 5A, 16A, 17A and 18A) which did not yield
uniform mixtures in Examples 1C-20C (in which IPA was used). Uniform 2-phase mixtures
were prepared by mixing dcl into the molten polymer at the weight ratio of 1/10 at 50-70°C using
a homogenizer for 1 min. in a vial. During the cooling stage, the vial continued to rotate until the

mixture in the vial was solidifted.

Line 15 (Examples 1J-20J) of Tables 1A, 1B and 1C summarizes the preparation of mixtures
of risp and the polymers of Examples 1A-20A by mixing risp, polymer and IPA at the ratio of
risp/polymer/IPA of 1/10/40 at 70°C, followed by removing IPA in a 70°C oven. The dry
mixture was obtained by removing residual IPA under the reduced pressure at 70°C. Only 5 out
of the 20 mixtures were uniform. In the uniform mixtures, the polymers were 24, 3A, 4A, 19A
and 20A, all containing carboxylic acid moieties. Line 16 reports the DSC characteristics of the

uniform mixtures.

Line 17 (Examples 1K-20K) of Tables 1A, 1B and 1C summarizes the preparation of mixtures
of risp and the polymers of Examples 1A-20A. The mixtures contain 16.7% of risperidone and
were prepared by mixing risperidone with each of 5 polymers (2A, 3A, 4A, 19A and 20A) in
IPA at the ratio of risp/polymer/IPA= 2/10/80 at 70°C, followed by removing IPA in a 70°C



2" heat T 63.40 57.18 61.59 61.20 2" heat To 57.44

50. 13 59.56 55.14 Line 14 (Exanples 11-201) of Tables
wazoshBiannd 1C sunmari zes the preparation of uPCT/O8IN07/624909

m xtures of del and each ofsithe 5 polyners (I A, 5A,

16A, 17A and 18A) which did not yield wuniform

m xtures in Exanples 1C- 20C (in which | PA was used).

Uni f orm 2- phase rrixtures were prepared by mxing del

oven S TRuA 0 O ML A e LS L 0, B

70°C. [@iily pelyinbe3 A 9lded @ nifage mitthe av 1 @Y%dedling) Ae duhatifdddh Gable
K1 be o I(:!Eytﬁqgteﬂoggn cé%glg{eygs p?(g},thqefa%A; %lgi a\f\%s erir%rll%frffggndogig lo%lilrrllg were

prepa&&l [mﬁg the8&8mé Bﬁ)céhrs @9 a1 BrtanfplesQl-200. XAH iR Sresubtingl thixBuréi\Were
pol ymers of npl es 1A-20A by m xing ri sp,
5 umforgbWweﬂhedﬁ%ﬂmma%blgwéhqn%% thefmix %W%@Pvﬁﬁcpvmd@f
tempertdtdr@hipferdhan/RIEC Rl dsQV@Préphre OB NG | PA in a 70C
oven. The dry mxture was obtai ned by renoving
resi dual | PA under the reduced pressure at 70C. Only 5
Tablei{lit 15 of the 20 mixtures were uniform In the uniform
ures. the polymers were 2A, 3A. 4A, 19A and 20A

Exanﬂilé REBPERIAE PBoGRLAOX A C %Cdrm(ﬁtﬁlhgs % é'ﬁ‘\ cdfiposition

reppris tne pol Cchnidract er| Stl orm

1B xtur d25 1ihe $7 (|ExdBpl bs 1K-POK) of | Tabhl es48A_ 1R
2kand| 1C @simmari zes tlhe2pr epar atitep of nj xt uresg 120 of
3K ! Sp ang the polsyrrers4f Exanpl 3 1 A-ROA Th 7

Hr AS A~ Pt AdAarvae—hnd wnyes
4 f—dutre cotath J. T l/U\JI IIDPUI]UU'IIU Tor vweT

reparedd by m xPnag iri $Ber | done 300t h_each of 3gol yner
SK2Al 3A; 4A, 194 arld 39A) |[in IgH at the ratigeof

Fi Sp/ po TPA= 27110 80[at 70C,_ fol T pwed by _renoving
6K DAp X i,uywm An57nrgl %Pmlm pcPPOs2007 02490};‘333521
7I<oven. TBe fipal 5dry m20tufes wepe obtaj ned bys7rsenovi ng

resi dual | PA under reduced pressure at 70C. Only

I 3A yielded a uniformm xture at 16. 7% | oadi ng.
10 E’“‘“‘R@ iﬂer#'ari zed in Table K1 below, conpositions

Using €@ Haike Prdegssiae hﬁ/mﬁnﬁés Bng0)a4 Wikteles argfRefted byshRidgddpeavith
| oadi ng were Z%ﬂr ed using the sane process as in
polymess 2 éAwolzwrs pnd 4o ROBBRETY 24 8nh] 34 3P gol@es 23h and 204,

respecHVél%' Qs (W BRodnREid gfa%mlowﬁ% PAbEL. bmﬂm&% L1,12 and L4

ure was nore viscous and a t enper at ure |gher

were unffarn. 70 desniyaead.3 wapheadem he di sk. Table K.

Tag?( lpl e R sgeridon I-‘UI yl ET_+ PA 96 drugr om porymer 9%
1drug in cony %sltlep P K|0Q. I25er5 %g nr5‘er0 4PoE|; m26+r< 0.5 5 20
Exarrfb(i)e 0 9R|Js'p sk fzy? 40 %YX]% feg,? 133'A 2)(I)A IPA
0.5 25 25 20
2L 0.5 25 25 20.
3L 0.5 25 25 20
4L 0.5 25 25 20

15
Examples 1M-20M
Uniform mixtures of risperidone at 9.1% loading with polymers 1H, 2H, 3H and 4H were

prepared in the same manner as in Examples 1J-20J.
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4K 1.5 5 60 30.0 23.1 5K 2 5 80 40.0 28.6 6K 2.5 5

100 50.0 33.3 7K 3 5 120 60.0 37.5 10 Exanples 1L-4L
wake0sg7iihe sanme process as in Exanpl es 1J-20J, Pd1/US2007/024909

m xtures were prepared by sexing risp with polyners

2A and 3A, polynmers 2A and 4A, polymers 2A and 19A,

and polyners 2A and 20A, respectively, using the

anmounts (in grams) shown in Table LI. Dry m xtures Li,

L2 and L4 were uniform The dry m xture L3 was not

uniform. Table L1. Polyner Polynmer Polynmer Polynmer

Line 15 lesE&aIﬁN)Q)f ﬁ'aﬁﬂasZA Maﬂd\lﬂ;‘%uﬁnﬁﬂéedtl?é\pﬂebar@u(ﬁl of ubiform
2.5 20 2L 0. 5 520 3L 0.5 2.5 2.5 20 4L 5

two-phasg mixtgrep of nwéﬁa?ﬁﬁfefQWMW Uy P67 K9 Aend U‘r“e)sbyd?"‘mg
nsperirdbr?é]ﬁfv&déf’(l% B inf it ?nbﬁé}% (5 By RAOYTRC Ssihg Hlhorblendder for 1

wer e prepare the same nmanner as I n

min HB(YiﬁlpID}gmB tie Groling mez@eaﬁqbvwmsemp@sz@@tMngw inghe vial
was séﬂd'ffedl%l @fi@ﬁ&?]d@ﬁe WAt £ MiscH1e 3R |t1’?e§e 4 Bol tyill]%rsaﬁ Pedeme uniformly

unmari zes preparation of uniform fwo-phase
dlstnbmtedtlmtlesCY)‘fC polgmenasch discedie piasé.our pol ymers (1A, 5A,
16A and 18A) by m xing risperidone powder (0.5 Q)
into the nolten polyner (5 g) at 50-70C using a
Exambmmgbmm@r for 1 5 mnin.a vial. Duringthe cool i ng

ue 0 unt

rve 0 2 15 41! B 520D BBl Brbel i M i T M e
proceiﬂt@ §¢rbfaﬂe wfdbr ladne stenpagyed ;lmargﬁ a 4i50 nhema fiitetiscidenr rMy(ture 19J

distr ed in,the CYS as .a dis e
was i BREITErag, Bt G B S E P B! fseridgn hirgAes partcts
were ;ﬂasiue?d&y) cohfifif E@gft&he,f pIw@D dn NeArRR- m ﬂﬁg&ﬂ\ﬁﬁenﬁs}fﬁndx 200

grinding_ process enerate and then
wites PpleTReh AXPPRTB8 GRa} {LRIcER) Pedhe oppiRrepucizoud Hgced in
the boﬁban%lfx 200l R geayEoR) RfkasdRSt articles for the rel ease
rlsperldone fromthese particles were prepared by

conf| ning 0.5 gram of powder in a w ne-bottl e-shaped

ExamWieE §pRPh (200 x 200

Uniform mixture 2J from Examples 1J-20J was prepared as a thin flat disc in a 20ml scintillation
vial (28 x 61mm = OD x H) by loading 0.05 gram of mixture at the bottom and warming in a
70°C oven so that the mixture flowed and fused together, resulting in, after cooling, a very thin
disc with a uniform flat surface. Such a thin disk was prepared to speed up the risperidone
release as well as probe the effect of temperature triggering on release rate. Once the
temperature triggering conditions were established, 0.5 g scale discs were prepared using the
same methods in Examples1J-20J and the dynamic temperature triggered release tests were

performed using the conditions established in Examples1P-20P

Example 20Q

A uniform two-phase mixture was obtained by mixing Polymer 20A with Bovine serum albumin
(BSA, Fraction V, 99% from Aldrich, 66,000 Daltons). The BSA was mixed into the molten
polymer at 50-70°C using a homogenizer for one minute in a vial. During the cooling stage, the

vial continued to rotate until the mixture in the vial was solid. Since BSA was not miscible with
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wires per linear inch - an opening of about 75
mcron). The resulting article was then placed in 15

wo b@shaiitom of a 20 mM vial, ready for a rel eaBeT/USEN7/024909
Exanpl es 1P-20P Uni form m s8ure 2J from Exanpl es
1J-20J was prepared as a thin flat disc in a 20ndl
scintillation wvial (28 x 61 nm= 0D x H) by | oading
0.05 gram of m xture at the bottomand warnmng in a 20

70C oven so that the mxture, fl d and fuse
polymeb A Fidpe Tplsctlpt et e oGOt Feuied 1) BRE Y3 polymer as

discrefbiphaseM th a uniformflat surface. Such a thin disk was
prepared to speed up the risperidone release as well
as probe the effect of tenperature triggering on

Exampfl ®®ce rate. Once the tenperature triggering
conditions were established, 0.5 g scale discs were

The pioeedysn fExampli20Qwas follpwedrbptygplacing the,Bfhbykeuprorehmpowder,

which2fitk B vhENRinGscIHRERRh Heofymier nOBERBIChIR! RS Gnd 3k Sniformly
were 25 performed using the conditions established in

distrib@tedrip the L YSPpolgmer ®adipsirete pBase.A uni f or m t wo- phase
m xture was obtained by m xing Pol yner 20A with Bovi ne
serum al bumin (BSA, Fraction V, 99% from Al drich,

Linesd 8,200 20 QBkampley 1S-208) I ablead Axil Badd il £t sumnieeizertHetpegpaBion of

mixmf%:g loy grgxr/as%‘im %8(:}1%1%1&9#%3 4 meﬁﬁggg?g%@afn%fég l\j&::%A%giH& the same

a vial. C00
method@s in Exagrpldsd J¥20f .aThereimtas ho pliese sapatdatiorein any tofi thevmiaturesadhe DSC
h ol }d | nce BSA not lrri ible with WO 2008/ 070118
¢ ara‘%@?' HaUEDHYe S ¢ Wé * 20A at the nol ecul ar

| evel, it becane uniformy distributed in the CYSC

Line 37 05 B e S BR3P A B srsegion o
mixtufed 8f E&RAmEthadeRtl PI. 0%:F hhdthe BYEREss of BRafiples 1 A0 ABTAng thd Same
not mscible with the polyner at the nol ecular |evel

methog g in xamplsrldraf -y Onlyi the miEvresepniainipgeolgpee 3poingnier shgwed no
phase %ﬁé%a?i%ﬁ & ShyRIFAREmixirBE SThED RNchadde ekiEXR TR HRSe Aiktd@Pire @léown in

) es 1A, 113 and 1C summari ze the preparation of 1
line 22 xt ures of pravastatin sodium (9.1 % and the

pol yners of Exanples 1 A-20A, using the sane nethod

as in Exanples 1J-20J. There was no phase separation
Linesi28 aad 24 ¢Exarhplesr] K200 of Tahiles I26@AB andakGavnamarizethespreparation of

. h 4 " 0N oo + | i , )
mistuf Sl ab R Bt SIURNp lbbin ang il e BlEmgies (20,
unifortrhisvoppheganixtirenwet preparediby miking eadh o prlymetsisdide 7A, 10A, 17A,
99 .and th ol ynmers o amples 1A-20 i t
184 a2 Ay BBt B Do 3B RobE 6 100t i B elln
polym@P#tt5ai 70P@ gt et satie s 1/30 using a hSogdniveetbr heninphaskal. During the
.separatian in.any of the mxtures..The C - .
cooling yaa bt Aot S rorse Bndhels wEae i B wibigas sodified Since
dexam@thasone was not miscible with these 7 polymers at the molecular level, it became

uniformly distributed in the CYSC polymer as discrete phase. Line 24 shows the DSC

characteristics of the mixtures.

Examples 2U, 3U, 4U and 20U



20 Lines 23 and 24 (Exanples 1T-20T) of Tables 1A 113

and 1C summari ze the preparation of m xtures
wa@otsarnisg dexamet hasone (9.1% . Using the saPeT/oetoono24909

as in Exanples IN-20N, unighor mtwo-phase m xtures

were prepared by m xi ng each of polyners 2A, 4A, 7A 1

QA, 17A, 18A and 20A with dexanet hasone powder. The

dexamet hasone was added to the nolten poI ymer at

potymgrs 2031 SuGpd ot Rapindhs fre ndiuby R AT 2A” Tt g 204

respecti®¢ly iaﬂdlﬁ'dretp@e]faﬁidah ¢helbaink ImahA& eRteopt for addhtioﬁam Post trézitrriéﬁﬁo

remong sidial g or PG OPULA g Talpanl A i s s

beforelJPlAf\Qa[s%Mo&Bdedllb%& Bjﬂ 2 ivastdd Svith rRSthdeial. yiee lbo@ﬁled 4y cadRitR®nal
Li ne 24 shows the DSC characteristics of the

5 0 25?%5&1{: 0sgs LébS B@é}rﬁ%é%%was %54 ta (gdyeftho prsidyg monomer. For
polym%loﬂﬁlf %Q&&ﬁofa@ﬁb@"ﬁ?ﬂ% QR¢9L9 et BAl WABESOV, folldwed bl 2

OU contain the same ingredients as polymers 2A
washoamith vt ToRN s oud o0 BISF Somechenisa of Dot bencre i ncTable
same manner except for additional post treatnment to
renmove residual nononers. For polynmers 2U and 4U, an
addi tional 0.25% Al BN was used before |PA was
10 Table'iﬁm’ved foll owed by 2 washes with nethanol. For
pol ymer 4U, additi onal 5 0.25% AIBN, 0.5%L575 and

Exan'%uq5 /o Eég(,s, NaSRé‘f‘ér% A@Qﬁdgq‘?\ hp%aéa_;@mhemqg)ne SCCEX?({ Heat (°C)

el LU\J, an—& UI L UTTdl 2970 UuSTuU ClruUrc.:

was refmoved, foll V\@dwbv 2(Mplshedpwi th T wat dp. To

2[j|'he Myg.1341 aBdnﬁ&ﬁzPS3 SA8T art£oopt| as.g0f | Lzl WoBYS| 33.99

arel L 1aptre Ul 10 Tapbl e U1, _EXanp € _CYSC. Re

3hyel A3 10 or auaficd A | @865 ) B8Bhn 008 | 46 Py 4761y 4342

—
M
—
(D)
-
)
M

AT TP3TpI1T®| BhtinarsA2d psoif| edseA 34186 B, 098 454820 | 36.50

2003 BLATET ey 2030, ST BHLTT a0 3P| 23588 12558 | 5064

AL Z 120 UI LI CuUu 5N\ J, JUJ

4, 583 47. 26 43.53 43.70 36.50 20U 332 130 purified
ExampR&2¥VE3BUY d0V41. 94 34.95 37.34 30.64 Exanples 2V,

Using B g oo 1B 5 L S OB v
into cyliatifca uhicrw (digBbtePd hinC |1&1'fgth( p1)] rﬁﬂi?f:@{talﬁmgml% A§@tiBond0 The
containing 9.1 %r Fe“ done. The 15 articles were

)

15 articleg are; sterijiged MCO@abaqdeatwaa genterthan 23K83%¢t er t han 25 KGy.
Li nes 25 and 26 (Exanples 1W20W of Tables 1A, 1B and
1C summari ze the preparation of m xtures of

Lines 75 8nd 26 fixangmes 1 Wy 20X hotk FablgsdiA; dBrandC smpmigize shejpreparation of
mixtures %cro-ﬂ?ﬁls@.)f %j lafi® thépofymers of Examples 1A-20A. The mixtures were

prepared by mixing tacrolimus with the polymer in IPA at a ratio of 1/10/40 at 50-70°C,
20 followed by removal of IPA ip a 70°C oven. The final dry mixture was obtained by removing
residual IP a under reduced pressure at 70°C. All the dry mixtures were uniform. Line 26 shows

the DSC characteristics of the dry mixtures.

Examples 1X-20X

25  Description of animal test (in-vivo from Stelios)



prepared by mxing tacrolinmus wth the polynmer in |IPA
at a ratio of 1/10/40 at 50-70C, 20 foll owed by
wo eomwailiof | PA in a 70C oven. The final dry nPRI/USB07/024909

was obt ai ned by renoving mesidual |IP a under reduced

pressure at 70C. Al the dry m xtures were uniform

Line 26 shows the DSC characteristics of the dry

m xtures. Exanpl es 1X-20X 25 Description of ani mal

tes [(n-vivo from Stelios) WO 2008/ 070118
ExampE A V) V0 1600 55 Exanpl es 1Y-20Y Description of
Descriptiprpefiremgoving burstfframpeiphenté anid#28 Gy JoB8) (by John)

Exanpl es 21-40 5 Preparation of Cl2A anal ogs of

pol ymers 1A-20A as control Using the same process as
Examples Hs40hpl es 1 A-20A, all the C 12A analogs in Table

5 Prepaaﬁziloﬁ@z\Aarnalogfanﬁrﬁdrs 1AR0A @fcentddIOr phous pol yners at

s SRS 1 28] B2\ M 250 £ S S
All arecalmmhowpylsrtnaﬂSIat nebih yemparatirel § hese lpelpmes were @sed b cohablk egainst
polymg%< 12,4 26&@ to sjt:LFiS' Eﬂé' e?fgzét QPS|&f %9 cr% C]%%ﬁ '&ﬁx& fé%ggcr]at% cl asses

CYSC pol yners Exarrp ass opol yner
conposition IDIDID M/MZ (nolar ratio) 21 328-133-2

10 Table Ex23140A Féfnflatior 8f ﬁ)?c@pélyrﬂ-’erd fronCL2A s ofiC TS C Bolymetb- 2-2 11

Cl2A-AA (424 326 2 11l CI2ALAALPEGS 4/ /1 25
Exme 5- IQN@ZA/ DiagsA 4/ 1 26 327CKSQ cgpolymer composition

ﬁjiﬁ// EDI\/?EM% PEG 4{{[)1/ L 27 327-39- 2 M, (molar ratio)

441 agﬁg'g%é 2 2 :\f/’?I 52{7311222\/ éE&I ‘%}Z’j/u%i%}a {t’ AH

oA/ PEGE26r12 31 Ho7l3.2 v 124/ PEEMAAMED 32

327-3-|4 VR4-P-2CI12A/ PEGA6 4/1 33 327- 1GBARAAALI4

€4 2A/ REG324.451) | 34t 3R7-137-4 | X C@%RE%G@ZIZW 1 35

9¢0-6-[2 A58 0N PEQR O 471 C,,A/DMAEA(4/1)

26 327-1-2 \Y% CA/DMAEMA/PEG(4/1/1)

27 327-39-2 VI Cy,A/Cation(4/1)

28 327-40-2 24 C12A/Cation/PEGg (4/1/1)

29 326-8-2 VIII C,A/PEGs(4/1)

30 326-8-4 VI C1,A/PEG4(4/1)

31 327-3-2 VI CiA/PEG,3(4/1)

32 327-3-4 VIII Ci1A/PEG4(4/1)

33 327-137-2 VIII CnA/PEGy(4/1)

34 327-137-4 1X C1,A/PEG,s-C(4/1)

35 326-6-2 X CpA/PEG-OH(4/1)

36 326-6-4 XI C12A/PPG4-OH(4/1)

37 326-9-2 XI11 C1,A/2-HEA(4/1)

38 326-11-4 XHI C,A/VP(4/1)

39 327-42-1 X1V CipA/acrylamide/AA/HEMA/PEG,s methacrylate (1/1/1/1/1)

40 327-42-10 X1V CpA/acrylamide/AA/HEMA/PEG, methacrylate (4/1/1/1/1)

Examples 21A-40A
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36 326-6-4 XI Cl2A/ PPGG-CH 4/1 37 326-9-2 Xl
Cl2A/ 2-HEA 4/1 38 326-11-4 Xl II C12ANP 4/1 39
w@2108420118 XI V C12A/ ac | am de/ AA/ HEMA/ PEGS et heCT/YE20®024909
1/1/1/1/1 40 327-42-10 Xl ¥6Cl2A/ ac
| am de/ AN HEMW PEG net hacrylate 4/1/1/1/1 Exanpl es
21A- 40A WD 2008/ 070118 PCT/ US2007/ 024909 86
Pr epar ation of uniform m xtures of C12A pol ymer

Prepa?ggng i Of %Fxéére(s) ?is (él?zﬁ gpoP Cfr am{i%,é)tl %ﬂerf UPf gﬂ%‘fthi’ 1%
diclofepacyodiued at 9.1 %drug | oading by m xing diclofenac
Mlxturéi)é}'d}'ﬁ and’\ﬁotl)nnepsojlxm Serk Breba?&ﬁl'i Qﬁ)%ldn%llgagnlglby (N d|<§$fenac sodium

t1o of diclofenac sodi unf mer /1 PA=1/ 10/
with pqlypersip Asgprppyd elegly! (B at fha|r4t'sw§6r°15§?naé\%m*/a?lwaﬂﬂ%$ 1|/ 985
(wr/wtiwi) ad50LEC Ofmcrwedw vapbraéidn of [BA #dlla7Q7(PeAkiy. MEHe finilidt dmg@olymer

S G BBk AT 51 s B TR 58 e

of the 20 ik wiree sf diflofenac kafiiemwith pyneannin wkantples 31-y0ngielded uniform mixtures.
polymfFE AR B Bt APl St e 2l RO R gRE 20 453
and #3§yelt yawgﬂwqﬂzimt unifpgn dg/polypeg migtpgs remaiged appIPhens . |t was
observed that uniformdrug/polymer m xtures remained
anor phous. 10 Exanpl es 41-51 Preparation of uniform
Examplesdlidles of 11 commercial polymers as controls with
Prepaftid®/ofdinifbaik minddres 61| caimlerdiud ipolginey abPtdbérobvdthP. 1% divlofenac

Lo |y avail abl e polymers in
SOd'“"glj'g%'%{'meg&l\@é T"Pﬁ'" on'cpﬂoﬁyg'ﬁe%s ed from Al drich Chen cal
Varioug painmet@allyguadlabls pelpners il Tablg Fad Intle wereparchesed, fiep 4idrigh ghegpical and

used ad &nﬂ?ﬂgﬁﬂ&t l(ﬁ(@dp%lﬁﬁ%@elﬁgd &R fi&NaEass OlidibRenabiddidn €8 these
ynmers in exanp 0 48 are water sol ubl e, The

polyme;s%wmpées |4ht°e4>§é‘FFp‘Y"é%' o016, e BRRTS inpspesmples fg it e PLOA
polymété) Wk [th @fe @naifBdhilin GRatainEgoymieas. |AllInee rﬁﬂlu)ﬂm eampRk 41 (28 were

ni.x n _exa ared in the.
prepardl b yinnar e a0 2ed Bt Bou B Skl
Risperione ismot miscibls withrbethuyrie$ o RKGA Riwper(f4omé#48 not
m scible with both types of PLGA polyners (#42 and
#48) 20 Pluronic F127, F68 and F38 were al so acquired
Pluronis 1 % R6% 291 §3yerF ALSR 200MisS apeAnirple paainsidt i Carphpmgrs related to controlled
release(oP ﬂip@ﬁﬂdn@ﬁlom BRISe @ﬁm&ﬁloﬂ’ |"15H§&rp|ol§r6181@ afefaB8MBMSlrain crystallme polymers
orati.on. s are 0
it B A s P SRR S B Sl psc
°C/minb &xtuiedlic Tablel EADICS | bivespedsotpreparkd/in tizagedmamer2as dcmépnmgere
)Y at. 10 . C/mpn.. I = wer e
R R T s e M
uniform Diclofenac sodiumis not mscible with all
Table ﬁ)a'i-%@a. PQBM&%%f {ftfbom nib@itesddorfhnckdial polymers at 9.1% diclofenac sodium

loading

amount of | Diclofenac
Example Polymer description polymer sodium IPA
ID g g g
41 Polypropylene glycol, Mw=3500 1 0.1 4
Poly(DL-lactide-co-glycolide), 50:50, Tg=26°C,
42 Mw=5k-15k 1 0.1 4
43 polyethylenimine, Mw=25000 1 0.1 4
44 Polyethylene glycol, Tm=43-46°C, Mn=1400 1 0.1 4
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Tabl e Ex41-51a. Preparation of uniform m xtures of
comercial polyners at 9. 1% di cl of enac sodi um | oadi ng
wapwsnroies Di cl of enac Exanpl e Pol yner descri pPCDNS2007/024909
pol ymer sodiumIPA 1D 9 989 41 Pol ypropyl ene glycol,
Mrv=3500 1 0.1 4 Pol y(DL-Iactide-co-glycolide), 50:50,
Tg=26C, 42 Mwn=5k-15k 1 0.1 4 43 of eth | eni m ne,
Mr=25000 1 0.1 4 44 Pol yet hyl ene gl ycol, Tme43-46C,

Mh=1400 1 0.1 4 WO 2008/ 070118 PCT/ US2007/ 24909 87
1515 boIPolyethylene lycal Tent -6 HGMITA600C | nn=d600 |1 004 4 | 4%

46Pol | ca Pmcamblanmeﬁmﬁﬁw,MW400Q400() 1 0.1 4 4¢1 4

40l iy ( HENAolytHEMA ) Blydropdt MBH0R 0. 1 4 1 0.1 4

Pol ly pENDLaieétidd €o-gme@iay)c Di=4s18)°C, 86g=4#5- 50C, §5% 48 o] e

448 A, | Mv=50K- hte 1A, Md=5DK-7B&b| e Ex41{51b1 Prgpar@ti on{ o

uni form m'xtures of comrercial polyners at 9.1%

rte BB SRR 00 P Bl B e s

0.2/ 7 50 Pl urontl\mouﬁﬁﬁz 0.2 7 51 Plurjonic F38 2 0.2
Examiple |Fx afghyneess 521 6 polymey;st|Risperidonept B4 | §d r el ease of

IDdi c] of enac _from exanpl e§ 1C-@20C Typigcal| rel ease

49 esl ipifodid™eb vl ng di cl offenagasodi umpwag conduct ed by

sEOVETR 'gmgp& ol ynger/drug ghSC Wth 5grams of buffer

sotutton s H=74,—whirch_was emved and replaced

Sy 5 Hyropig 3‘5 Erosk? bufflor 841 utlon’at It he schedul ed

sanpling tinme at 1mn, 2hr, 6hr, daily, weekly, or as
ExampRs636ary. The anount of dicl of enac sodi umrel eased

_inoth a uti on was by WV-Vis
S““”'&@‘&F %F%srtgg zﬂ?fdl éﬁ# g‘f‘afﬁf"i“gﬁéigbﬁ) sing the
Typweﬁb&é&s@tdsﬁ’ﬁg inSb19imgldidéferac sodidmbrRB2BAducdIby tovétitigfthe m

res in exanples 1 A to 20A were subjected to

polymprécprg&gléc wath5i el ﬁf tmﬁ@g ﬁmlgto(g with pH=7.4, which was removed and
replaced by 5 grams of fresh buffer solution at the scheduled sampling time at 1min, 2hr, 6hr,

daily, weekly, or as necessary. The amount of diclofenac sodium released into the sample
solution was measured by UV-Vis against a standard curve established by using the absorption

signal at A = 276.93nm.

All 15 uniform mixtures in examples 1A to 20A were subjected to release testing in phosphate
buffer solution (50mM ionic strength, pH 7.4 made isotonic with 150 mM NaCl and containing
0.01% w/v Tween-20). The following describes the procedure used to prepare the buffer
solution. To 100 m! DI water was added 0.16 g of monosodium phosphate monohydrate and
1.04 g disodium phosphate, followed by NaCl and Tween-20 to final concentration of 0.9% and
0.01% w/v, respectively. The pH value was adjusted to 7.4 with 0.IN HCI or 0.1N NaOH as

necessary.

Examples 52 to 67 represent the controlled release profiles of diclofenac sodium using the 15

uniform mixtures in examples 1C-20C and are labelled as 330-91-XX, where the numbers XX
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buffer solution (50mMMionic strength, pH 7.4 nmade

isotonic wiwth 150 nM NaCl and containing 15 0.01% w v
waeesnsA@dy . The foll ow ng describes the procedeeEUSROT024909

to prepare the buffer solutson. To 100 nl DI water was

added 0.16 g of nonosodi um phosphat e nonohydrate and

1.04 g di sodi um phosphate, foll owed by NaCl and

Tween-20 to final concentration of 0.9% and 0.01%

T AR R

releas®af di€lofedad sopiuasiabuffen®haatwitl jreef 7.1 ease profil es of
di cl of enac sodiumusing the 15 uniformm xtures in

exanpl es 1C-20C and are | abelled as 330-91- XX, where
ExampR§6Styrers XX WO 2008/ 070118 PCT/ US2007/ 024909 88
correspond to the nunbers in exanples 1 C 20C. Figures

Sustaiged/contpoligdreleasesti diglefispaciipm exemptes 1PA0hse of
Exam sCéSOtBQ@ @%m@s@ﬁit' th:dd't‘rohUé fe?erasegﬁl)ﬂfek Qﬂdl%fehacpiﬂdﬁfm ZSlﬁlg the 8

anpl es Sust ai ned/ control | ed rel ease of
uniforplj raixBiresrin €xdmpien lé&-aﬂialaeé arp[hatelies ®3BAPI08KEgVvhege thg numbers XX

corresgcﬁﬁrtg flfer}ﬁlmtbgr% st?é:sl quj 2?1]2] gﬁgﬁ.ﬁe BF Qﬂdvl/setﬁe Qtﬁmulatwe release of

enac sodi um Ing t niformmxtures in
diclofgmasqliws. 1D- 20D and are | abel |l ed as. 330-108- XX, where
the nunbers XX correspond to the nunbers in exanples
| D-20D. Figure D1 shows the cunul ative rel ease of
Examgles76fee8lac sodi um 10 Exanples 76 to 81
ned/.control.l.e el ease of djclaf c from
Sustaipid peEaled e nie ot e e R bl 4L AR L ¢ P
Examlﬁlé)sn’IGtGlSll @€brésehtrAs Corfiroliéd tebaseoproflies bfﬁxan&nasnﬂiumusisg' thg 6

it SO T 55 BT S5 1 836 Ll Bt 1

corres%&fdrt@ $HRELER ih Bﬂmiblm SOB. NFRXAWI $howid tie-cdRinlative gsuéage of
shows the cumnul ative rel ease, of diclofenac so

diclofenag sodivip g Sysiaipsdaelepse ixpo ogagfexiship Expmples EQ-3lspeto t ea jtion of
largergﬁguﬂt Qf\NRgp addi tion of [larger anount of NVP Exanples
82-115 20 Sustai ned/controlled rel ease of diclofenac
from exanpl es 1F-20F Exanples 82 to 115 represent the
ed rel ease profiles of diclofenac sodi um using
Examgﬁpki EH uni form m xtures in exanples 1F-20F and are
Sustaingd/edritealled gelease-af diclofenamiirgdzx2mpheX 1F@0F16. 7% and

Exam%l% SR 1?§9ér?,ge%ent‘4€?eﬁéo§§(r§ﬁeeq lgégéﬁ’%‘iﬁéﬁ%%%ﬁ{cﬂlgﬁgg%g Xk&s‘irtgeau the
umfonmmmelrd:she exanmjerlFYZQfoarrquakahdled(as 832 hidbend BIR-TRBMefr 16.7%
and Zf{% load lé,r W ereF ItHe nlfuznbers XX correspond to the polymer numbers in examples 1A-
20A and 336-R4-Y, where the number Y correspond to the number in Tables F1. Figures F1, F2
and F3 show the cumulative release of diclofenac sodium at 16.7% loading. Figures F4 and F5
show the cumulative release of diclofenac sodium at 23.1% loading. Figure F6 summarizes the
release profile of up to 37.5% diclofenac sodium from polymer 2A. In Figure F6, the release IDs

336-R4-1 to — 336-R4-7 corresponds to 2F1 to 2F7 in Table F1.

Examples 116 to 118

. Sustained/controlled release of diclofenac from examples G1-G4
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25 and F3 show the cunul ative rel ease of dicl ofenac

sodiumat 16.7% | oading. Figures F4 and F5 show the
waronsloailiy e rel ease of dicl of enac sodi um at 23rdRaIS2007/024909

| oadi ng. Figure F6 sunmari 8es the release profile of

up to 37.5% di cl of enac sodi um from pol ynmer 2A. In

Figure F6, the release IDs 336-R4-1 to - 336-R4-7

corresponds to 2F1 to 2F7 in Table F1. 30 Exanples 116

t.o 8 Sustai ned/ controll ed rel gease. of, di cl of.enac .fr
el 8 e G TUOURFESRRlr CROBO R EARIO0: s B
uni forftAiIRRIr&Sn &ldnpldstG 1-6araa8 ertlatidied e03BiEBK| atere eleaadtber X

coresHSRE L B RO ARG S| IR U hAMTAPE 4 o g eotle of diclfenae

sodiurd 88m nirurdTNA WHe3 AWK 20A, GOWeR aPRBM SR fol¥mdIDRETA, 4A
in Table Gl. Figure GL summari zes the release profile

and 204% asgoppafi®dac  sodi um from m xtures of 2A with 3A 4A
and 20A, as well as fromsingle polynmers 2A, 3A, 4A 5
and 20A as conparison. Exanples 119-122

Examples 1 H-h¥d/ control | ed rel ease of diclofenac from

X - - sgat the
SustaffEAERIFIe veldfocaf B0 ERac ke RPEATRE (51 i usi g
Examplésel 19-122Gepreschitherconitoolled wheasy prefikespf disloféha¢-Epdaumusingsthe 4

.. | abell ed - -
it RS B3P A AT, B SORAROF

correspdids tocthe asmbqrs of Tdbée Bf. Fidiveb bifl snmmasioadi thewefaagemprofile of

. olyners with, higher, Tin. anpl es 123-127 15

dlcmf‘%ﬂ%%"fi“ﬁ’é&f’ﬁ‘o‘?ﬂ'%‘% g&hlghgraf‘é‘ of diclofenac from

exanpl es 11-201 Exanpl es 123-127 represent the

controlled rel ease profiles of diclofenac sodi um using
Exam?hé”?'l%?ni form 2 phase mixtures in Tables 1 A, 1 B & |
Susta%ﬂ/@mﬁfﬁ@'r@ﬁg&“ﬁ%ﬁﬁ'ﬂ fRo8 Jk&thﬁietk Eﬂ-Z@El 336- 2R2rri)x’

ere the nunber corresponds to the pol ymer  nunber

Examples Yaib)2d regresepy e pentrplied celiirarP Biss of figlofeare o pried fhe 5
uniforﬁs’if2 SHaSd AlGRACInSREies Th, P 85X M x@fmpibd 81-30H2nd are labelled as 336-

ustal ned/controll ed rel ease of risperidone from

2R2-Xg whens| thesnupabep K compgriopds tortlq redwaertraigbersgn iTable ;i Aggure 11
Summ%,lgzéggﬁ{eilrmgtg%g f;gﬁfge gpd}ggﬁ},%d%,g%ﬁpgover ing the pol yner/drug

grans o r solution with pH=5. 5,
whi ch was renoved and replaced by 12.6 grans 25 of
fre fer solution at the schedul ed sanpling tines

Examg{esiﬁ#’ " 2hr, 6hr, daily, weekly, or as necessary.
SustaihbdYcantbelld refeasel fpispexidne fraheasmeaples bd-20d he sanpl e
ol.uti on.was

X asured. by UV- Vi.s agai nst .a st nIS' r(};} .
Typicq] e Bty DS isgeridote, ot sRRcleBRL SNerir the R Rlsprarye disc
with 1Z.6f4mOeibiiffer solution with pH=5.5, which was removed and replaced by 12.6 grams
of fresh buffer solution at the scheduled sampling times at 1min, 2hr, 6hr, daily, weekly, or as
necessary. The amount of risperidone released into the sample solution was measured by UV-

Vis against a standard curve established by using the absorption signal at A =276.93nm.

All 5 uniform mixtures in examples 1J to 20J were subjected to release testing in phosphate
buffer solution (50mM ionic strength, pH 5.5 made isotonic with 150 mM NaCl and containing
0.01% w/v Tween-20). The following describes the procedure used to prepare the buffer
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All 5 uniformmxtures in exanples |J to 20J were
subjected to release testing in phosphate 30 buffer

wa edogtorams (50nmM i oni ¢ strength, pH 5.5 nade i SBADORZN07/024909
with 150 mM NaCl and contaismi ng 0.01% w v Tween- 20).
The foll ow ng describes the procedure used to prepare
t he buffer WD 2008/ 070118 PCT/ US2007/ 024909 90
solution. To 100 M DI water was added 0.16 g of

B R N R A

1.04 gGRRARINE prvspiiate, Billched Yy N1 akd N&ém’om fihelsjofedntratidn/of 0.9% and
. The pH was adjéﬁjst ed to 5.5 w Cﬁhél\bgﬁl as hecessary.
001/@’&’5%@@%2 &Rl Yg%a‘}l’éﬁﬁ?de‘géﬁtw‘l‘ rSPFESS Al ease

profiles of risperidone using the 5 uniform m Xxtures

in exanples 1J-20J and are | abelled as, 330-117- XX
Examplae}28 to 32 rprsertdhocentietledaslsassrofiles ofisisperifope peing the 5 uniform
mlxmr-ggh'iﬁﬁ%:ém 168M J-20Parft ate fabelfedd@y B $0-71 LXK Q/Yi@rettllfhemfn%e?ﬁﬁx correspond

risperidone from the mxtures of 9.1
to the mngpm; 1rxjfﬁlpée5| 1A, 3Bl q; nkigare J 1@105§ame@§se]}ggﬁlfg)§ rlsperldone from

T

controll ed rel ease profiles of risperidone using all

t he iformmxtures in exanples 1 K-20K and are
Examlpglﬁég?'ég&as 336-5-X, where the nunber X corresponds

Sustaﬁﬁdkhﬂrﬂlﬁdh&l@sé&']nstp@riﬂlﬁe fromEaiompleK1K-ZUKjure Kl shows

Examplet B vt AP e 1 & B apedspEBRbe AF PR

uniforirh A& Es 1ﬁfex5.t’n§lB§[KQOI{anﬂ mwmm 3%-3-X; {NAerExlmmhm
140- 142 represent

cresias b oSSRy ST TAS ]t RS PLBL bl s

ofup%Xﬁrﬂ%ﬁ%ellhogeoﬁorﬁ%glyﬁfe?ﬁ\abe' I ed as 336- R6- X, where
he nunber X corresponds to the nunbers L1 to L4 in

Table L1. Figure L1 summari zes the rel ease profile of
lesRg6-1gpne from mxtures of 2A with 3A, 4A and 20A,
Exam? ?[l as fromsingle polyners 2A, 3A  4A and 20A as
Sustamdﬁsanﬂrgldﬁd rekgscofaniyperidon: omagamplgs dildedl/ cont r ol | ed

Exam&lgg ?@)224 1re§e§1pﬁlré . JaRshel tQMs ?ﬁgﬂ:ls SFridfidONM xR ¢ %mform

resent the contro rel ease profiles of
mixtureis apetannbhas d LeR0Lrepdtateelabelign p$ 67R 6, wtheredhe pumbes X—wqeﬁponds to

el 1 OV O B OBEL L 9t e o

mixtufes lof 22 withl3) @Asanid D0 ad-iell s fiai blegllelbolyﬁlegsﬁ/é 3¥4 4A and 20A as
summari zes 30 the release profile of risperidone from
compPBPYrers wi t h hi gher Tm WD 2008/ 070118
PCT/ US2007/ 024909 91

Examples 143-146

Sustained/controlled release of risperidone from examples 1M-20M

Examples 143-146 represent the controlled release profiles of risperidone using the 4 uniform
mixtures H1 to H4 in Table H1 in examples 1M-20M and are labelled as 336-R9-X, where the
number X corresponds to the polymer numbers H1 to H4 in Table H1. Figure Ml summarizes

the release profile of risperidone from polymers with higher Tm.
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Exanpl es 147-150 Sustai ned/controlled rel ease of
ri speridone from exanpl es 1N 20N Exanpl es 147-150
wo epe3Emt the controlled rel ease profiles of PCT/US2007/024909

ri speridone using the 4 univiorm 2 phase m xtures in

exanpl es 1N-20N and are | abelled as 336-3R3-X, where

the nunber X 5 corresponds to the nunbers in Tables 1

A 1 B&1C Figure NN summari zes the rel ease profile

of _risperidone fromthe 4 polynmers. Exanples 151-154
Examples 147-l%/ cont rol 1 ed rel ease of risperidone from
SustaB¥d 0t PAlled etk o¥PispyAdplefvorh 2tathpls INf2ONSeNnt t he

controll ed rel ease profiles of F'sp r.idone from .
Examples WA7ohs8 repsesentihc controlledrelgse prafilss GEsPERONR Usie the 4 uniform 2

phase SaHes SlexdRpRIINDDN Afdeuré RBAlIRE 336:3R8X; dherXhe Mdiater X
the nunber XX corresponds to the nunber for the

u
correspasidy trethe pmgbers imTEgblesd A 18 & HC. gFigure Nt summysizes e yelease profile of
isperiS IR 2RS doignd:E! ease profile of risperidone fromthe
mpeng pol ymer s.ﬁ T éxan‘pl es 155-156 Static tenperature
triggered rel ease of risperidone from polyner 2A from
e ) 1P- 20P Exanples 155 to 156 represent the
Ekamg%%??%?ﬁ%d rel ease profiles of risperidone from
Sustained/goretrolRA releasecof xispeidonefro0Rxampls 00-4hm scal e thin

b 3 AR 0L AT g 0 b 20

4A anfR0AiiepdWdes GirBiniex@fpled BO200aad erefjatefled & 336£31-XX, where the

risperidone from po r.2A as 0,05 m i B
numbgy O Sepestere e BB RbUIR L PRE S 1B B iy 1 €18 Bigure 01
summbhr@A¥P Ble@t1b4s8 ptdfil@ 8eiarit @ledaethet polysjeey. i done from

pol ymer 2A from exanples 1P- 25 20P Exanpl es 157 and

163 represent the controlled rel ease profiles of
Examples P§3-1§pne from pol ymer 2A in exanples 1P-20P as 0.5

gram scal e thicker discs than exanples 155-156 at 37C
Staticiemp@ature eiggerad rdease of gperidons fromypelymen J4 from examples,1P-
sop P2 summarizes one version of the tenperature triggered

rel ease profiles of risperidone frompolyner 2A b .
Examplepbsi tnd 56 repraderd thg comtrofgdokleasesuefilpsofisigperidons frop pojymer 2A in

exampgés @g(ﬁ; aég)l(ﬁ )ér?rgsgage’: }@’n &g%’% g‘g)%g 6 ‘O%r/r;]i“llﬁ?r%)lgzggqgé 2d9abelled as

330-13%2rpied 33243-2 a5 7°Caind GPYC, réspectizely 30igaredP lsOwimarizes the release profile

. tenperature swiich for 5 '
of s BURERFy Ry e f0 PR I R PIEc B B
rel ease 1Ds were | abelled as 332-27-XX. 5 Figure P3

sunnariégs t he anot her version of the tenperature
Examples 13%16Y el ease profiles of

Dynamic temperature triggered release of risperidone from polymer 2A from examples 1P-
20pP

Examples 157 and 163 represent the controlled release profiles of risperidone from polymer 2A
in examples 1P-20P as 0.5 gram scale thicker discs than examples 155-156 at 37°C and 60°C

bath at selected times and/or days.

Figure P2 summarizes one version of the temperature triggered release profiles of risperidone

from polymer 2A by exposing the 0.5 gram thick discs in buffer solution at pH of 5.5 to 60°C
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ri speri done from polynmer 2A by exposing the 0.5 gram

thick discs in buffer solution at pHof 5.5 to 60C
whados/oenes y ot her day for O (for tenperature sSPET/UR200/7624909

position) and 60 mn (for 9tenperature switch ON

position) and the remaining of tinme at 37C. The

release ID was | abelled as 332-45-1,2,3. 10 Figure P4

summari zes the 3rd version of the tenperature

tri red_rel eas rofiles of sper
vath il GRS 33, By mBRBSN  EP e PR PRk a1 L5 6qmin =
tempemtfré SWitchADN tf6r9) 181 300A0d 30 niinredpRctB) abdithe renisining of time at 37°C.

s for 0 (for _temperature switch OFF position) and

Thefe@@“f%ﬁ V&g labgl Pat" g?Q(X switch ON position) and the

remai ning of time at 37C. The rel ease |ID was Iabeled

as 332-45 15 4,5,6. Exanples 164-166 Static
FiguretR3 sygunasides by aspsher yerspaRf thedpmeseatis tegg%beéﬁ%ﬁﬁw@gs of

nspena%ldé fg&@ﬁ{ilgﬂlﬁtefﬁ By e& ifgQRd 6. 9|g1'a‘§rdth§(§’(| BRS th RIrRE kd18Sontdt pH of 5.5

ol ynmer A (exanple 20 20Q in exanples
to 60°C Grth@@yry jotheh daxf for 0§®|r mm@wmw@%mpm@) gndyp(ymin Eor

tempe%h}rg’ 4 1chFd)IG#5r gtel@')oapﬁ %ﬁﬁ)% of hﬂk'a@ﬁ”ﬂ Thd REE5EE was labelled

ease rom-pol ymer 20A in these
as 33245-1,23. solutions at 37C. The release IDs are | abelled
as 334-19-20, 334-20-20 and 334-21-20 for release in
pH 7.4, 5.5 and 2.5 buffer solution, respectively. 25

FigureEDdasuipingsizdHific Bx;dml@n @itth¢ tenpeatuzeltripgbred sadeasé pidSlesfof osperidone

exanpl 200 Exa 167 .r.eprese t he 0
fiom RELER28 W oPPTES BF ORAS (B Hory P SOR F R A & 2315 60°C
bath e¥61fy ethenp h@;i f%r %}'iﬁﬂ@lpbxﬁnﬂtg\ﬁl&h COFH pﬂsitmﬂ% atdtdo rpin¢for femperature

or initia ours,and the of t1
switch PN postigplapd theggmpiningp  gimess el @fgw a@‘%ﬁ%ﬁ‘ﬁﬁ%@ 332-45-
4,56 .the dynamc pH triggered release 30 profile of BSA

from polymer 20A in dynam ¢ pH buffer solutions at

37C. The release IDs were |abelled as 334-52-20. WO
Exam QQ@&@]@;lS PCT/ US2007/ 024909 93 Exanples 168-173

tat1c and dynam c pH triggered rel ease of Leuprorelin
Statlcm}bmwmﬂe@aw@w@&m exmpde-20B3 represent the

Exam%lgﬁnfthoi é6§gp'&55‘eln?@% %%IH el ké?&'sé’fyrohfeg B BS?&' ftdin E(Slgfﬁkr 20A (example

er so lons wmt f
20Q nbe»fahmtesga -20Q)dn buffer ®RGohowitls pHET.4, piHand 1.5 863 8d- Flgure Ql

summuizet A3y 1 gt o BT PLY EBe B pO e 20 n ioge tuter
solutlohsfah37°ﬂl'ﬂ3}7e xé)eafestdyml&lmlhd p$B34- 1928 38420 0ead é34 £1-g0ier
release ) REL b 814 78 CHReT B ETER hom pol yer 208 at

37C.
Examples 167
Dynamic pH triggered release of BSA from examples 20Q
Example 167 represents the controlled release profile of BSA from polymer 20A (example 20Q
in examples 1Q-20Q) in buffer solution with pH=2.5 for initial 3 hours and the remaining of time
with pH=7.4 buffer solution at 37°C. Figure Q2 summarizes the dynamic pH triggered release
profile of BSA from polymer 20A in dynamic pH buffer solutions at 37°C. The release IDs were

labelled as 334-52-20.
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10 Exanples 174-179 Sustained/controlled rel ease of
pravastatin sodi umfrom exanpl es 1S-20S Exanples 174
wo e00/d01nepr esent the controll ed rel ease profi PerUSL007/024909

pravastatin sodiumfrom seBected polynmers |IA 2A 3A

4A, 19A and 20A in buffer solutions with pH=7.4 at

37C. Figure S 1 sunmarizes the release profile of

pravastatin fromexanple 1 R, 2R, 3R 4R, 19R and 15

20R in buffer solution with pH=7.4 at 37C. The rel ease

IDs were libelled as 336-1-X, where the nunbers X
Examples 165p13nds to the exanples IDs in Tables 1 A 1 B &1

. C. .The rel ease and I| condi ti ons ar sane
Statie gad sl i Dazgered sse of Ceuptiiii fesem garpales 20 »

Examlﬂesdliserme eé;ﬁes‘?eﬁdthé BérﬁrollE@&léiﬁdmbﬁleSGfMédpiﬁ’iel%ﬁorﬂ’@a@ﬂfee g0A in
ai nst_a standard curye established by

buffer a%lpti;@sth@ pl'gzb')s%?lﬁj(.{ 6hu@eréﬂl§po%§tat X7°C fonstatic pH triggefed release and

with c&ﬁﬁﬂﬁl(ﬁ%f %%%d%@nﬁhﬁl@q{o%ﬁ%[ I-II=€2j5 e B8 $Endhing of time with
dexanet hasone from exanpl es 1T- n‘gl es 180 to 181
f

pH=7.4)dar dwamic pi &rigesradireleased Fr%lree%b @“HF@’MC ath static and dynamic pH
mgger@@&@ezeweﬁfmﬂen@é}mlfm Symed0AN 3392 1 n buffer
solutions with Figure T1 sunmmarizes the
rel ease profile 25 of pr avast atin from pol ymer 3A and
ffer solution with pH=7.4 in 37C bath. The
Examé'l%fl ease IDs are | abell ed as 336-35- XX, where the
Sustainedrioerteol X releasead mm\chstammesnémpi freml dRamiples 18a20Ses | A,

EramedesFHid 119 relfiSer S A3 GoR dBATRIIN BT LLANS R b R®
selected @mametmhds,cm&e 3rAe hAaSQa@I and 20\ mhﬂafthamﬂt&ms ofith tpHsAT .4 8 7°C.
nst a st fandar

Figure 3] S Srenine Fistes prg R Pivedrei RO St IR R 4R, 19R and

20R indshBeN3oludt{on BX e H€E4 187°Q Skthe W€l 230 PB4 ¢ 1ibBlled as 336-1-X, where the
PCT/ USZO%§{§024909 94 Sust ai Eed/ controll eglﬁf | ease

numbegk SAETSRAUG R thereyamalen Iy i8d atles ol &AL Jbgrdedsn %%Smphng
conditihsdrd kif)safm¥ a8 %n%&g 1002068 8rhie 2RI BRI prdvARatirPddidludd eRsed into

rel ease profil dexamet hasone from pol yners 2A,
the sample sotwion]vwgs, maapured by A VaNes apoinst astandplenrsseiablishad bypsing the

absorpggnb#galgtt 3885 shihgure T2 5 summari zes the rel ease
of pravastatin from polymers 2A, 4A, 7A, | QA

17A 18A and 20A in buffer solution with pH=7.4 at
rel ease I Ds are |ibelled as 336-35-XX, where

Exam'?’gscls frﬁers XX correspond to exanples IDs in Tables
Sustaihél/cdbfrofleCrelthe of dexasahasode mnpéxangplescd@0T i ons are

f
Exampield £ 0Y FUO 3Rt oL Basuio e R Erotld pe AER B s Fromgolymers
3A andTER'S 1" lﬁﬁfebsbhldibn‘{lv\ﬁthqﬂﬁﬂnsat 3a°GtEipwaMd sammatizes the release profile
est ab%l she ey ysi gq .

of pravastatin trom polymer 3 9A n buffer solution with pH=7.4 in 37°C bath. The
release IDs are labelled as 336-35-XX, where the numbers XX correspond to examples IDs in
Tables 1A, 1B &1C. The release and sampling conditions are the same as in examples 1C-20C.
The amount of dexamethasone released into the sample solution was measured by UV-Vis

against a standard curve established by using the absorption signal at A = 242nm.

Examples 182-188
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10 absorption signal at X = 242nm  Exanpl es 189-196

Sust ai ned/ control | ed rel ease of diclofenac from
wezasphass 21A- 40A (CL2A anal ogs of pol yners 1PePRO8208%024909

control) 15 Exanples 189t09496 represent the

controll ed rel ease profiles of diclofenac sodi um using

the 8 wuniformm xtures in exanples 21A-40A and are

IabeIIed as 332-7- XX, mhere the nunbers XX correspond

sustaitafigntrilelegro o 4 amethagsiiedop exproplt ER20Tobferm 2phase

mixtw@¥pnpl e 21 A-40A. 20 Exanples 197-207

/control ed re of clo nac odi um and
Brampleg ) PSR G TGiA b SARIPLET e proley =588 FprRelymers
2A, 4AS7£0001L 0FA, aaaHd B ihDAEOBIIRAS REE BH—V het w@t &M

oflles of dicl of enac sodi um usi

release r n
summgrizes éberﬁeﬁﬁs&m?%g of prax3statip|feosn polymers A4 Ay -é% l&ﬁe 17 Al 84sand
20A iR Befrd seiitio AR EHEhQ A0 YTRCThe 2eadIITsArd BRON S 338-35-XX, where
pol yners | Ds own in Figure Ex41-51 a. Figure Ex41-51
the nwbgwa% C?rmspemwa@mplés Isdndables A, 1B &l 6f dhaeclepselandsampling
condifidhs QY theEanRPdsyh | E)@ dft‘bﬁd)t Ofhe/arffoun ﬁﬂe&%etﬁ%oﬁ@ﬁe@eased into the
testing was conducted by covering t yner
samplg iseution w5 Beagurgdby SFV-Nis afgemstsaﬁtmdandrcurwahhaha@ by using the
d aced by 5 grans of fresh buffer
ab“mégﬁgéﬁgdégt:%ggﬁ%cheduled sanpling times at 1 mn,
2hr, 6hr, daily, weekly, or as necessary. The anount
0 enac sodiumreleased into 30 the sanple
Exam?%? ??égémas nmeasured by UV-Vis against a standard
Sustaingdicenteellcallxieleakeedt diglofen e fioinhexamiphes @1 Atd0an(CGli2gnalalagds of
vntis L %ég. 93nm 2008/ 070118 PCT/ US2007/ 024909 95
polymers I228 568188Y | cpresent the control | ed rel ease
Example®{ 89t $960kpricsenp thei coftislled $¢1egde plAiles off Qiclodérac sodivimhWsing the 8

IR TP I O e e T
correspbriitb %0%35‘1@13% ThbI8 Bk 21 B0 4 FidPESN A0 A B wauRdudtdimtre

rel ease of risperidone in buffer solution with pH of
releassO%dlclv%?wm%meeééepkee?éﬁr% was conduct ed by covering

the polymer/drug disc with 12.6 grans of buffer

solution, which was renoved and replaced by 12.6
Fkam@kaﬂﬁ1%97fresh buf fer solution at the scheduled
Sustaﬁn@mhﬂ@&letd' ﬂﬁﬁsﬁdf d:&bfén?@&f&nmﬁ ';IBa rﬂ@éljﬂone fi %n?lgg 41-51

as necessar risperidone rel ease nt o

(commhela!;pdpmrssasl controh) was neasur ed by UV-Vis against a

curve, esta n
Examélesg Lkgilafdi relkresent LTA %nt}gal% reqeas grﬁp gg dlﬁﬁéengi gdcflgm &Ell\r/l% the 4
unlforﬂmb(alrmd/exﬂmplemﬂ El‘jarkbdxe l:*abellddfas BBZpetX dehreee the aombers XX
correspon%r{g pol‘?/mers I%s shown in Figure Ex41-51a. Figure Ex41-51a shows the cumulative

release of diclofenac sodium in buffer solution with pH of 7.4. Typical release testing was
conducted by covering the polymer/drug disc with 5 grams of buffer solution, which was
removed and replaced by 5 grams of fresh buffer solution at the scheduled sampling times at
1min, 2hr, 6hr, daily, weekly, or as necessary. The amount of diclofenac sodium released into
the sample solution was measured by UV-Vis against a standard curve established by using the

absorption signal at A = 276.93nm.
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Exanpl es 206-210 represent the in-vivo rel ease
profiles of risperidone, and are shown in Figures 15
wkoos®70d58 Fi gure Y1 shows the in-vivo Contr ol PECEUSAS®024909

profile. Figures Y2 to Y5 9Row the risperidone

in-vivo release fromeach of the identified polyners.

Exanpl e 213 Preclinical Eval uation of

Ri speri done-Loaded Intelimer Polyners 20 Method: The

sustai ned rel ease properties of the polynmers of the

i nvention were evaluated in a healthy Sprague-Daw ey
Examplas 265420 ric prescmt the (cOfityolledpdledst piofitas ofifisieiridohenpsirgyths 3 uniform

T g AT M RS

polymbfy IDs s@dﬁrpﬁhrfﬁglna Est4 B bbb U BfgRfk ExX@1A1P sHav{ B8 CurhBlailye release of

nspen?z@e 10?3 ew lgw}lgwlﬁ#%%? ? Jgrpwéﬁgﬁ%%ﬁ%h%gs%wg? go@;%c%gyu Eovering

the p nh’di/d&i—élﬁE@Qﬁl@ 12V8 dImaffadoRitgn, v wad @ehod&d Alrkplaced by
336-20-2) and G oup #7 (336-20-20). A total

oup
12.6 g&m&‘ﬂf ffeé‘ib &vfé%ftse'émev at %%@@ﬁﬂ samplipgEmest min.2hfdhp daily,
weekl?r&\éh 9@&55@ Urhe@fmothi shisp&idené fm@m iMtoRd &atRdsdi®lon was

Single inplantation per” ani nal systenms were
measusedohyeld V aYis pgaingt astepdard cyve eﬂ@ﬂfhéheéi lémﬁmafthfe@bsorptlon signal at X, =
276.9 | etion of the inplantation. 30 An agueous sol ution

% ri speri done was used as the Control Article. The
ri speri done solution was prepared at a drug
tion of 0.27 ng/nL in phosphate buffer pH 5.5
Exam@%?@?%?%g 0. 01% WD 2008/ 070118 PCT/ US2007/ 024909 96
In-Vive susthissliconbrolled Nlease of tibperidgine &oﬁSeXWIMY -20Y

Examglte %&gﬁ lkz)orrf)]ilrte&n 6%-tvwg d%l;r%sle R ?’lles C?f rl LRC oﬂ%e a.g% are sﬁown 1 Figures
Y1 to g(fSo llﬂi@m( h@@hdv@sr thg imuipo Coatneal rélceﬂ;e poofilot FigtreS Yoo hr|5 showthe
ar v cannul 5 (JVC) Sprague
risperidig g et et b SR To500 g at sty
|n|t|at|on (HIlltop Lab Animals, Scottdale, PA) were

deflned Surgical inplantation of Landec' s devi ces
Example 3 nerfornmed on rats under |ight anesthesia. The

Preclinital Byd1aatict 6F Iasp&idonelioaded IntéliheraPdiBaessol uti on  pH
7.4 with a single rinse and were inserted SC space of

Methdd"€hd @isined PeldARP ?Foplrtle@iﬂﬁé bOBRERlor PRIAENEK QER cBSkted in a
Article Route e and Bl ood Collection # volune

healthy.Sn@gpﬁpﬁwkyrat@@h@m@eows@ imppleptation mqpleb dgplantsgyere prepared as
descriBl AW andwere 1daddd with 41’5&&%9{1@! B%ehﬂ%%ﬁ’gr%nt t%’é of ﬁn}amﬂs were

prepared and evaluated: Group #2 (336-19-2), Group #4 (336-19-3), Group #3 (336-19-4), and
Group #20 (336-19-20). In addition, implants devoid of the drug substance were prepared and
evaluated as well: Group #6 (336-20-2) and Group #7 (336-20-20). A total of 10 replicates of
each implant test article were provided, four of which were randomly selected for single
implantation per animal. All systems were stored at room temperature before and after

completion of the implantation.

An aqueous solution of risperidone was used as the Control Article. The risperidone solution was

prepared at a drug concentration of 0.27 mg/mL in phosphate buffer pH 5.5 containing 0.01%
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3 Inplant #4: 336-19-4 4 4 Inplant #3: 336-19-3 4

Predose, 15, 30, 60 Inplant #20: 336-19 5 20 SQ 4
woragro7omis, 2, 4, 8 hrs, 1, 2, 4, inplant el upcnysx007/024909

11, 14, 17, 21, 24 6 Inplant Control #2: 4 inplant

and 28 days 336-20-2 device 7 Inplant Control #20: 4

336-20-20 Blood (0.3 nL) sanples were collected at

specified tine intervals as described in the Table 15

bov d e pl d.into |abel ed M crotainer(r).
wiv THEREE0 HiEre b, 858 ide bols Bl Persb e RE b ifon wes
injectéd $Odt G2 mp/keswiteueadditidnal diligiens. transferred into

| abel ed Eppendorf(r) tubes and frozen at -80C and

were assayed by a validated LC-Ms assay for riperidone
Severa,irdu;&(hyd féHeYoup BARMN-EDE other$ grolifs) 8N6h19 imaldjagshtitin cannulated

t he ani mal s were eut hani zed according to testl Rg
(VC) Freague Dp™dayaatiaveiehiop aprip¥imgichr et prdly inidation(Biiteg Lab
Animh8! SEofidle, PAGGHlee ddfhed 25 EREIGRpSRtaBon PENVAnEE: s HBi&R Wtk

rats 20 underwent gross necropsy while the tissue was
perforsed 0p qatprirdes Yiekyaneshasip. The implants were bricflyerinsed sith a PBS solution
pH 7.80&H% su@ms@anﬁmmégeﬁmﬁcégﬁk 6f hteay!l t s The results

shown 1 n the graphs bel ow represent total risperidone

in plasma, including both the parent conpound and the

e e e SPoL SO BT 1

Gr;“*f bast DREAMEEC pol ly Rewuteas Nef el EERS, [ qBioed &ipllection
ot G- LUV NaY :
1 cpnpri segnaolp! ur alli t yyof Y((RCE Sqlufinng o[ Bredags, prals, 30 min,

at of fusion of lat leadt 7 [/8753L The flbrPntlbBi

C
h
of loiptanh#2: 33hil8+2 dont ai nd_a& | east 2% py wei ght of the
d

' Ugnplanfl #4:4836-T8al flor nul atli ah pf claim ]l wherein the
or

2
3
4 QYS@mphmt 31336408 di NS ong ore Rc npieties,
5

. ! ENS «o
0¥ PE(E86EL10] |t he noi[etrep if therg i'$° d5130af
he,ﬁ;pgagnpzd sing a p,ol?‘f@‘ret hl ehe Rt y| MR & dited - £ 4

e Sl 15—, SRiBEf of nii e bl Tof !, 24
a%lﬂ)ﬁ%‘%{?t He CYSC|pdl yheimplantse| ect ed28days he

(0]
L
C
device
I Thiant Control #38-

336-20-20 4

Blood (0.3 mL) samples were collected at specified time intervals as described in the Table
above and were placed into labeled Microtainer® tubes with EDTA as an anti-coagulant. The
heparin blood samples were centrifuged, transferred into labeled Eppendorf® tubes and frozen at
-80°C and were assayed by a validated LC-MS assay for riperidone and 9-hydroxy-risperidone.
At the end of the study the animals were euthanized according to testing facility Standard
Operating Procedures, followed by terminal bleeds via cardiocentesis. Device-implanted rats
underwent gross necropsy while the tissue was scored macroscopically for irritation, erythema,
edema using an established scale.

Results: The results shown in the graphs below represent total risperidone in plasma, including

both the parent compound and the active metabolite (9-hydroxy-risperidone).
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of . a poly-acrylate, a poly-nethacrylate, a
pol y-al kyl - met hacryl ate, an poly-N al kyl
woredosacoiys anm de, a pol y-al kyl -acryl ate, a PCT/US2007/024909

pol y-fl uoroacryl ate, a pol 7N al kyl acrylam de, a

pol y- al kyl oxazoline, a poly-alkyl vinyl ether, a

pol y-al kyl 1, 2-epoxide, a poly-al kyl glycidyl ether, a

pol y-vinyl ester, a poly-acrylamde, a

y- nmet hacryl am de, a poly-nmaleinmde, a

Qkéégéy-a-olefin, a 20 poly-p-alkyl styrene, a

pol y-al kyl vinyl ethers, a polyether a pol yester, a

pol ycar bonate, a polyphosphate X &g E

LA paermﬁgwtlaﬂeforraulwwmpailaﬁé drug,49d at & § pofymer as

hereu;ggggeod}g;,@(pe 6. The fornul ation of cI aim 1l wherein
the polyner has a Tp-To < Tp0.7 25 7. The fornul ation
of claiml1l wherein the drug is associated with the

2. ThEAnHiRoRYE QRith pcvhmenﬁhe 2YS0GIoRine? B6mSi#des & bRFallty efn{(Rc)
el ectrostati c bonds, hydrogen bonds, Van der Waal s

radicalsand digs a best of fusion ob aiderst 7 é/gd entropic forces. 8. The
formul ati on of claim4 wherein Rc conprises an n-al kyl
noi ety contai ni ng between 14 30 and 50 car bon atons.

3. The\reokgr0ahHddisn P@hichspadins alaas02 bygveight phthe drug.
formulation of claiml1l wherein the CYSC pol yner has a
Mh nol ecul ar wei ght of between 1,000 Daltons and

4. Thé&formdltidiad ftctais. 1 ‘&mareiilﬂea @\5$®pblamiemon0ﬁnsainaiomrmrMQmeieﬁes the

moie) s S RRHTE 3855 s P B SRR 0y o

contai@ing[in it % methyledie vadtiear e derlved fromone or nore
nononers sel ected fromthe group consisting of:
di met hyl am noet hyl nethacryl ate, diethyl am noet hyl

5. ThdBkhdetion ¢fictaimtl- Wheryih tliEIEYﬂS@ polgRier idiseredtéd/ fromi tROGoPYdnsisting
nethacr%lan1de i, SOpro '

m de,
of: a pody-3aryA t%P?llé'meﬁ%’tcﬁ’é%‘Fleﬁ’%fy Iyl &Lm@tgi ag Ry Nyl o
methactylanRaé, tal po - Aky1-akPy 18tk B ol hiasro ft@ylate r@;!sdl)@nmkyladc@aamlde a poly-

anmoni um sal t - contai ni ng (nethL acrylates, faor TP
alkyl @iazelmenﬁpﬂwaaiﬂmwmfhm YAl b%ﬁm%@%aeﬁlmlbdélym yl ether, a
I -
poly-‘{ﬂyl Qﬁﬁxr %(Ip@fri'n %?}qrrgg?ﬂ¥ a %Jrlr%' %&l{ﬁ%&ﬁg}nﬁqh g]grlﬁglgftﬁgﬂéj% ;poly-&olefin, a
poly- m@lkwcs@uelfeae eolyMlkxlvmyll others; QIPP%/!P ehe polwmtqie%ptplycr@ébqnﬁ@ a

polypﬁésﬁg%g l %%%r&?%%t 4 ?ﬂ%ﬁfaﬂg lﬁ%@/sﬁgxaﬂ@ LR & pOYy-diityR RSV fazene.
2- nethacryloxy N—ethyInDrphollne n or

6. Thé fo?r{’lltl tllcra g:n l}]agrprr?rlgvglh?rem tlg oté){l}xﬁaf% J Ji "f‘EnIg% Tp0.7
2 t butylan1noethy| nethacrylate

T e T T e

associafbr@tleéted freinheldctros@iidhonds, hydlogen wmdy, [ Vian dae Mals forces, covalent
met hacrylic acid; itaconic anhydride; itaconic acid,
bonds,adsniropif f9FA¢S: de: nml ei ¢ acid; fumaric acid;
nonoesters and nonoam des of fumaric acid, maleic

acid, crotonic acid, and 2- acrylan1do 2-net h yl.pr opane
8. Thoyrguiptienefelaie 4wherpipie cpmpypesan nslill giiety a%t%}nmeu Fiyjeen 14

and 56.€8b&H fombydr oxyal kyl (et h)acryl at es;
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tetrahydrofurfuryl (meth)acrylate; glycidyl
nmet hacryl ate; al koxyal kyl (neth)acrylate, e.g.
woredlsoxopet hyl (neth)acryl at e; PCT/US2007/024909
1- acryl oxy- 2- hydr oxy- 3- phenexypr opane; net hyl ol
nmet hacryl ate; ethoxyethyl (meth)acryl ate;
2- (2- et hoxyet hoxy) et hyl acryl at e; acet oacet oxyet hyl
(et h)acryl ate; phenoxyethyl (neth)acrylate;

s o ARG b A A AR 0o
betweby 000X PRIdnsAXNY 60090 Pakor(siret h) acryl at es, al koxy- or

hydr oxypol yoxypr opyl ene- pol yoxyet hyl ene al kyl
(nmeth)acrylates, trifluoroethyl (neth)acrylate,

10. TR EBiARGA IfeRiAdamereit IRIAYS@F6lYMat s adploTbkine® BEILant 60°C.
(met h)acryl ate, eicosafluoroundecyl (neth)acryl ate,

hexadecaf | uorononyl (rmeth)acryl ate,

11. THeSbrAMMIINQTR hrh U QUIRASE We polyRidh L@ﬁ%ﬁ’sjeﬁﬁﬁ'ts that are derived from one or
trimethylsiloxy ethyl (nmeth)yacrylate, 3-acryl oxypropyl
more mengragrh sslgaied fora thegreumconsipiingity dimshylantpoethy] methacrylate,

diethyldnhifiédthy Tk Atk Q00yE bl PiARide, dimethylami I methacrylamide, N-
° ﬁnonlonet%acry l(')")iym)noty?i nlgt hylesillngaxyytaérru&orgg}t))égle actylamice

isoproppl acetlarpideasrylopitrde methdryhamioiee Ndwhalkyd agpinrodpy parti¢ular|
. [ | si ) 7,
dime B o S e K P o] pie 2
trimethglainyndnivinymethainhephastyddse ehlord®, methgery inriddpaopyd trimdthyl armingnium
. red.n the pol r .do n ' hai n
chtorge, LS ficfy o o BRI 35 AR RONEE S e TG
vinylpprelidinond, ireidpolikenthe ring-cloedd raadnbo prodaas pHingleieror dacbnicanhydride
., not a graf co- pol .. 15. The for tion.of..claim
with g e e By N -eigprebofiyss P bR ot
(methfaefyﬁaiﬁiaé;idmnetihirlaﬁiixﬁipiop&l @ma?'ylamufwz{%wlmhwl . m'leﬂlaarylate;
andom co- pol yner. . e rmul ation of ¢
(meth a?%vwf% ki gﬁ%ﬁ%ﬁmyﬁ@?ﬂ?ﬁw&é‘?ﬁa ioaﬁvsfn@megﬁ%?i si ng
hydroRpiky)addritbide 3 fﬂpe@fdﬂ?o)etﬂ&ﬁ@ﬁe@l@h&gm%&%}& Aid, nRastrysio BEld; itaconic
radicals are functionalized. 15 18. The fornul ation, of
anhydgide;i e aniuaddansleic pahdride; maleis asidciugarie Adth menocgPE apd
mono&ffdasd St fiRGriOhcidthaleic aciRAirbtohte AEiQ2dndPsorylamido-2-methylpropane
ant1-psychotics, anti-inflanmtories, hornones

sulforiasi BEAMRBS"); Vi svlfagiccheis ¥inyl apatete, Bdrewysob gnethenylpees;
oA A A7 IR i e,
methaxpgthyli{meth)adiry lhien! -acrslols-8dtydrowbid -pHeoexyprepanes methylol methacrylate;

contin £ pa i.ca ' late:
oo S LS A S E24l SLERR
phenostggtbyl (20th)abndatk pinreth)adrolein; akoxyl aihydb8yMipelyexyalkytammedalky)

(S _Risperidone or har macol ogi.cal | ctiy 5
(methlgErRiSE F scmeDERGan B TSP TRBCRIO T (PR By plkdpyr
hydrokgiolfdx@propylemd-psll @iyethg Rnsvhieygineth)acrylates, orif wrodthyl imeth)aorylate,
heptaczlle%af?u%%deg)'/_l' (17n'et%1) %E:ryﬁ?ec,:bctgzhlmrr(r)peegty?Emeth)acrylate, eicosafluoroundecyl
(meth)acrylate, hexadecafluorononyl (meth)acrylate, tetrahydroperfluorodecyl (meth)acrylate;
trimethylsiloxy ethyl(meth)acrylate, 3-acryloxypropyl trimethoxysilane, and 3-acryloxypropyl
tris(trimethylsiloxy)silane, monomethacryloxymonotrimethylsiloxyterminated polyethylene

oxide, and monomethacryloxypropyl alkyl polydimethylsiloxane.
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100 rpm, the average rate of release of drug fromthe
formulation is no greater than 20 mlligrans per day
way@sagads over any 24 hour period during the frPeBUSHEB024909

hours of elution. 30 WD 2008/ 070118 PCT/ US2007/ 024909
100 22. The formul ation of claim20 wherein in vitro
(elution into 1L PBS, pH 7.2 at 37C, stirred at 100
rpm), the average rate of release of drug fromthe
fornmulation is no greater than 20 mlligrans per day
averaged over any 24 hour period during a period from

12. TH2folilhttont of cl®i8 1NGhbiéin tHeQlolyoidr ixhyidrslgiallpstalsit. el ut i on.
5 23. The fornulation of claim20 wherein in vitro
(elutioninto 1 L PBS, pH 7.2 at 37C, stirred at 100

13. TR Imulhtih JrRlai |13 hepéin @R Pol Yk dSésyhnok POBES BfaiDEHanE@ Pstalinity.
0.1 mlligramand 20 mlligrans per day over a period
of at |east 30 days. 10 24. The formulation of claim

14. TROrMRQERIn b i 1t Wi rdif ket doBindr i ot & blddBeo-pBlmér @ndhi not a graft
37C, stirred at 100 rpn), the fornul ation

co-poyFEi nuousl y rel eases between 0.1 nmilligram and 20
mlligranms per day averaged over any 24 hour period
during a period from 12 hours to 168 hours foll ow ng

15. Thefoupulation affclaghJtwhenein 18 piymeTligenot @ hydrogeli on of cl aim
1 wherein, in vitro (elution into IL PBS, pH 7.2 at
37C, stirred at 100 rpn), no nore than 20% by wei ght

16. Theef fotrolationchf g pith d adeedein thecCY $1& polymenis atrangiomi e -padymeers ed
fromthe pharmaceutical conposition over a period of
24 hours. 26. The fornulation of claim1 wherein in

17. T foamulativervfichgivn d nvledeinitetpioty nger sudjaeddm cd-pelyR@r comprising both

v e AR SR S1Rb g SRR ARE L35

days. 27. A nethod for adnministering a drug to a

1. T gl S it Tt Bkl BT Lt b ot
pain R&IakiBHED uﬁi-ysgtﬁét&a,%nﬂgnﬂma&oﬁ&@ héRfutd, eRlIEstersll IbReing/@ugs,
_dose of the drug to the subject over a period of at
anti-optgaporosidrygsy anti-prgeogenics Apd RYHrasFP¥ESai m 27 conpri si ng
pre-treatnment of the formulation by contacting the
formulation with a liquid. 30 29. The nmethod of claim

19. Therfoppelptignrpfstaing 18averrits inevivo gvhen ipplpated withiplastbiestgthe ne

A ST G905 BTG g over

periodvbiat dast 3adaps.i npl ant i ng i s subcut aneous.

20. The formulation of claim 18 wherein the drug is Risperidone or a pharmacologically active

derivative, congener or metabolite thereof.

21. The formulation of claim 20 wherein in vitro (elution into 1L PBS, pH 7.2 at 37°C, stirred at
100 rpm), the average rate of release of drug from the formulation is no greater than 20

milligrams per day averaged over any 24 hour period during the first 168 hours of elution.
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31. A nethod of claim 30 wherein the drug is sel ected

fromthe group consisting of anti-pain 5 nedications,
wa@nrdos/opayEhot i cs, anti-inflammuatories, hor moneBCT/US2007/024909

chol esterol |owering drugsiooanti- osteoporosis drugs,

anti - angeogeni cs and contraceptives and wherein the

formulation of claiml1l contains at |east 5% by wei ght

of the drug. 32 The nethod of claim 31 wherein the

dr .S R| n 10 33. The net l.alm27., ..
22. i Sy R PP e reh o o (DR L PG BE by G a
100 rpi), YR agbﬁag@fate dffrelesbe b® dﬁ@@rdq%ﬁae Erihuldiion CsYrﬁQgrmémmzo
...contalns one or nore

noi et.i t he npi, et each

milligggns prg SR REFAEEE o1 2P F BOTPeTiR @urmaﬁ?eaﬁ%?‘r {fbﬁp*mugﬁ {68 hours
following HcypiRnlbY eRMiGn.NDI ety containing 11 to 49 nethylene

noi eties. 15 34. The nethod of claim 33 wherein the

pol ymer conprises units that are derived fromone or
23. TRAO SR BT cPai R S08ARn I RiFd [dhRicaliRY A LW bBil1 Nt 9PC, stirred at

dlnetgylan1noethyl nmet hacryl at e, dlethylan1noethé
100 rpra}, Hedpimation contypopsly zdvagpschereren Ol muligrpmeant 30 srilliggams per

sopropyl acryl am de,

cbyo&%%Bﬂ%%?%f%P%§t3 fﬁgcrylonltrlle N, N-di al kyl am no

(in particular, 20 dinmethylam no) (neth)acrylates;

I t I
2 Ao A L BT IR 2 70 s
100 rpme), ﬁmcfmylhldmalh@pnmpyohsly relenstd‘l;ct\mmtﬁ)nll mrﬁlgratml apd 26 eyilligrashs per

di eth m. noet hyl. (.net
day ajgyaeh ey 2 rREF i) AERRSR <P (R 12 R o3 ef s fplowine
inceptiomaf-ebitiosed reacti on products of nalelc or itaconic
anhydride wth primry am nes;
2- met hacryl oxy- N- et hyl nor pholine; n or
25. Tﬁetbﬂhl)dbt&kﬁf ofl caitndewhetéin,(iff®itid) (Gkitiyh &0 tie PBS, pH 7.2 at 37°C, stirred at

100 r;gh){,rgt%h am n%@/éﬁagywlelgﬁpﬁtggqu y{lugt %a%ed into the formulation is released

from ﬂ@hh&:ﬁ@émlcamohfpbhﬁon &veblibb’ﬂuﬁf@f@@@ibﬁﬂé' (meth)acryl ate;
acryl oyl nor pholine; N (2

hydr oxyet hyl ) acet ani de, | - pi peri di noet hyl
26. Tx(e%hmlﬁ%véf%ia@m ﬁsﬁafélh fn A6 szheﬂ'?ﬁlbl@%bf wn@m@&gu@m , the

I taconi ¢ anhydride; itaconic acid; nalelc anhydri
formulasiogicentiaiously fQ!FF?ﬁ?SI actherapautic desecd drusrte therrubieppenmpaod of at
kmﬁ§6d%¥”ﬂr'c acid, maleic acid, crotonic acid, and

rylanldo 2- nethylpropane 30 sulfonic aC|d

(" AMPs" ) vinyl sulfonic acid, vinyl acetate,

. A BAE bR VAR S, B gl 1

1) ad(xﬁlakthx)lmg:toythammjecmhg fori¥Dla2ion 8f 17D 1, 8né /o0 sl P IS0 a

therapfué |e§0 %} et h%/poqié.ge cirg% gchtég lﬁ{;%;t 8‘()‘35& é)erlﬂ%?ii,ﬁ} |1e§Ft 30 days.

nethacrylate ethoxyethyl (neth)acrylate

28. Tl(eréf%zth(?%@?@%/ %éﬂé%?;:g{r § O?_ifﬁgt 9 contXctlng the

fbnmﬂﬁﬁhh%ﬂﬁgllﬁdn al koxy or hydroxyl (polyoxyalkylene)
al kyl (neth)acrylates e.g. nethoxy- or

hydr oxypol yoxyet hyl ene (neth)acryl ates, al koxy- or
29. The method of claim 27 wherein said administering comprises implanting the formulation

within the subject.
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5 hydr oxypol yoxypr opyl ene- pol yoxyet hyl ene al kyl
(meth)acrylates, trifluoroethyl (neth)acrylate,
wohepsaddaeaf | uor odecyl (nmeth) acryl ate, octafl upeDpsIYD24909

(et h)acryl ate, eicosafl uotaundecyl (neth)acrylate,
hexadecaf | uorononyl (neth)acryl ate,
t et rahydr operfl uorodecyl (neth)acryl ate;
trimethylsiloxy ethyl(nmeth)acrylate, 3-acryl oxypropyl
tri met hoxysil ane, and 3-acryl oxypropyl
tris(trimethylsiloxy)silane,

30. THexAeth®d bftdiynl 29ylepeinb4id implanipiis subgutanesunat ed
pol yet hyl ene 10 oxi de, and nononet hacryl oxypr opyl
al kyl pol ydi et hyl si | oxane where the al kyl group

31. AGSYikicdl 0TS laink 38 whafddOthe ANQITE selétted fidie thﬁ%&&qﬁoﬁﬁstﬁig&ﬂf @htZ-pain
wherein the drug i.s R speridone, and t

mediqaf@safihiyElAtIcy Jatingliammaloriggoliormoges, 'éwa‘e*éqﬁol loywgring fhugsganti-
osteoﬁ@oﬁﬁdrugﬁ}intl-l@cgéemégfhﬁd eBitheebtts sldaleredd theTemfilation ¥ claim 1

i s_Diclofenac sodium and the therapeutically
Conta@ﬁﬁ ast 9% bygedehtof Betdmgn 50 ng and 300 ng per day.
37. The nethod of claim 27 wherein the CYSC polymer is
a random co-pol ymer conprising 20 both Y(Rc) and
32. Thr(rethod efcilaiml 3 \v\hﬁé?lélthv g isddsperidenee radicals are
functionalized. 38. A nethod for adm nistering a drug
to a subject, the nmethod conprising (1) adm nistering
33. Theomethed sfidgimcd7 wiresein therfaimatlateom ofclagh gonteins atdeagt §%2)by weight of

I t f
the dlg? argcﬁ\?'frlfg‘%n?lh 8? ﬁ;ﬁﬁrg‘le? @Jnltyl&%gr&éﬁ ?&ﬁ’]é/ Re q}%ﬁe%g? tl?eI xlﬂﬁlety or each
of the3Boivties fifthere ushaoifeahzmbrﬁt ¢comprisgigiarpotymeetiydenmnuodicta contagjining,11 to 49
methBersUsh §Q§|on an emul sion, nanoparticles, a gel, a
XBPFN6P forns a part of an inplantable device. 40
The net hod of cIa|n14O wherein the fornulation is an

e at [ 30 WO 2008/ O .
34 Thy RO B OUS 111 0 gl et g AR ER G deopiva from one or
more 3618618 séledtEibfrei eht %]r@agb tonsiefideestt die e n&fth}tl hetidcttate,
is released from e forﬁgg t|on over. a ri od of at

diethylargigpethyl gagfhacryjgte, i e R e s r"%‘?ﬂi‘f‘%%‘mde N-

Aie{188akL 1R i) INIG-did)Ry1 @hnte @PpaHIBI]
ISOPrJﬁrm*}%id@rhc@% lgltu 43&% met hod }g}% cl ai (’ri,lnpgS o

dimethpfamisio (efasioses FnmeRuBIHcPaaing (e acrylates, for example 2-
tnmeﬂgl‘a{nﬂ{oﬁnﬁn & tﬁ?lmééﬁ’icé’[ﬁﬁ Shlordk, ﬁﬂetha@tyf@ﬁlaéiﬁoﬁ}@ Erlmethylammomum

mnisterin to a subject, 'the met

chloridahbNr &iethyl(or )ilrmlhxl)amsn@fhy&(g}wﬂdaqrﬂetesmﬂmekfatﬁ -

vmyl[E ttolid Fr)xg{lﬁ I?Igla % 11@ t%%: ?ﬂléﬂo\%e éél)é)n gfdd%gtg oggxﬁl%lc or 1tacon1c anhydride
with pringste hpines; r?enietmmmlow -ethylmorghotine; g qrs-bn@la@aé@mlde,r om
(methSaQ?ylamide; dimethylaminopropyl methacrylamide; 2-t-butylaminoethyl methacrylate;
(meth)acrylonitrile; t-butylaminoethyl (meth)acrylate; acryloylmorpholine; N-(2-
hydroxyethyl)acetamide, 1 -piperidinoethyl (meth)acrylate, acrylic acid, methacrylic acid; itaconic
anhydride; itaconic acid; maleic anhydride; maleic acid; fumaric acid; monoesters and
monoamides of fumaric acid, maleic acid, crotonic acid, and 2-acrylamido-2-methylpropane
sulfonic acid (“AMPs”); vinyl sulfonic acid, vinyl acetate, hydroxyalkyl (meth)acrylates;

tetrahydrofurfuryl (meth)acrylate; glycidyl methacrylate; alkoxyalkyl (meth)acrylate, e.g.
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formul ati on by one or nore of the follow ng changes in
condition (i) heating the fornmulation, 15 (ii)
wohyasariier of the formulation, (iii) exposing BETURE07/024909
formul ation to an enzyne, f{d2v) changing the pH of the
envi ronment surrounding the formul ation. 45. The
nmet hod of claim44 wherein the drug is an acid labile
drug, wherein the drug is 20 adm nistered orally, and
ti,ve dose o

wh i h i cal ff f
eS8 ) BRI Sl O e

u rons
ethoxydileyl (héth)aphtldts; 32eahexyethbay)etbyladtplateT aetaaedttoatiyl (méthjaonylate;

45 reln the drug.is a tide,or protein. 25 47,
phenci RS PRIIPCbYa iAo B ko & horeRu by PivafiBiehey atky
(methPicfydaés, ¥.g. iehexyeior hidrogiipalyok fetiyddrRramen)deyylatex pIkdk ppr
S p ot Rk HEH (bR o Eheb e,
heptadRAMRFOREyIGhiHY aér{lat) SEtSﬂd’brgﬂ%ﬁtyg 8’]‘1&1}%@1’&1&&? efcH§a6foundecyl
S

conprises a |ligand that bin specifically to a
(methjagrylate, hexqdecaflyararonyl (methiarraderahydrapgyfuorpderyl gnetinacrylate;

rime i i A ' f ' r
t tFﬁ"s g eﬁlﬂid(n{éﬁbhﬁﬁlaé, §ta?%o§yﬂﬁbﬁfl %ﬁ&g&%ﬁsiélebﬁ{dﬁikﬁlb% opyl

~the méthod conpri sing eatin CY ol ymer  to
tris(trigsgpdsilox Ysitaae s magprpshasry loxymongirigictity lstlogytergnipatedhpal prghylene
o R g8y AL NOE0 b OBl e i comsin
1-8 cappongbamsf  t he pharmaceutical conposition. 5 50. The
met hod of claim49 wherein said CYSC pol ynmer contains
one or nore Rc noieties, the noiety or each of the
35. Theonethadesf cldimtAievlerdin thewing is Raspendrae, and tipr theiapeptigally effective

.pol.ymet hyl en | et containing 11 to 49 net hyl ene
dose lrgn%?té' ‘lme@{1 r?ag\%ﬁgnrge‘fa{nd%yai d CYSC polynmer has a nelting
tenperature of not greater than 60C. 10 51. The nethod

of ' 0 er.ein no solvent,. ot her. than, the druq,
36. Tiimeth Y Fcliom &3t B 7% 1§ DRyl SEioi B ety
effectiVB dod¥t badeaf SCingiand 500 wB@Eedaly. t he pol ynmer conpri ses
units that are derived fromone or 15 npbre nononers

sel ected fromthe group consisting of.

37. THé hathdtyd faHin QF tibekeiiBie TS (Y p&tiBer is 8 kaidbnl RHolaRd: RY¥Inprising
met hacryl ate, t-butyl acrylamde, dlnethyLananPropyl
both ‘F@Fh"d@r%yiﬁa}ﬁaé'@?ls Nphefeing despyaoms srdjsalsare finctionalized.

acrylonitrile, methacrylonitrile,; N N-dialkyl amno
in particular, dinmethylamno) (neth)acrylates,;
38. A methed iferradsinistering @ diugitg g sybiest. We method eqraprisingor exanpl e

) adgﬁnistcring to the subject the formulation of claim 1, and (2) releasing a therapeutically

effective dose of the drug from the formulation.

39. The method of claim 38 wherein the formulation is in the form of a liquid, a suspension, an

emulsion, nanoparticles, a gel, a depot, or forms a part of an implantable device.

40. The method of claim 40 wherein the formulation is an injectable formulation.
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trimet hyl ammoni um et hyl net hacryl ate chl ori de,

met hacryl am dopr opyl trinethyl ammoni um 20 chl ori de,
woRags/o¢diet hyl or di met hyl ) am noet hyl (et h) acr pCBUS82007/024909

nmet hosul fate; N vinyl pyrroisi di none; imdes |ike the

ring-closed reaction products of maleic or itaconic

anhydride wth primary am nes;

2 nmet hacryl oxy- N- et hyl nor pholine; n or

4]. le:fl ﬁé@%{/@?ﬂ%ﬁ%@"vﬂ'ﬁﬁm ?@%ﬁwgw%%vé dose of the drug is released from

the foRnilativntovkapeirivdtofivl lease 7 dayst y| at e;
(meth)acrylonitrile; t-butylam noethyl (neth)acrylate;
acryl oyl norphol i ne; N (2 25 hydroxyet hyl)acet am de, |
42. Thefthdikdd oficneat38yhetditHa faddydtidh &s foaféd/by condihiflg the CYSC polymer
nmet hacrylic acid; itaconic anhydride; itaconic acid;
andﬂ%ﬁﬂ“ﬁlesﬁ%hydrlde mal ei ¢ acid; fumaric acid;
nonoesters and nonoanides of fumaric acid, maleic
acid, crotonic acid, and 2-acryl am do-2- nethyl propane
43. Themeathag of claim @8 wheraia the forpularion spmpiases Eveyes more difigrent CYSC
olynRfset at e, hydr oxyal kyl (neth)acryl ates;
tetrahydrofurfuryl (meth)acrylate; glycidyl
nmet hacryl at e; alkoxyalkyl (nmeth)acrylate, e.g. 30

| ..
44, Aqﬁétmgicm;ﬁ%u_steqﬁg d@L?gg% a%h 83’}3/%‘? E)ng};\hr?g ;COIrI‘rlB?ﬂI)}% ol
1) admmamgytb aheeeubjeett the f«ymuhybn ¢fhadaim) laend/(2) releasing a therapeutically

efect e A R e et PSR S Eb Bo ,

formutﬂtlembxyeet drythore wk thie Yfalbawih @ tlemgdse condtionol ei n; al koxy or
Q) gﬁgxM}f&%Qh%oxyalkylene) al kyl (neth)acrylates,

- 0r’ hydr oxypol yoxyet hyl ene
(ii) (hﬁirht)oamfyﬂeatb&mlawdrkoxy or

- | ene- oxyet hyl ene al kyl

(iit) é§${§‘¥g‘f%§ a%lo¥ it} %ﬂ%&‘@%/’hyl (meth)acryl ate,

(iv) hanhglﬂg@&fﬂwoﬁtﬁaewionﬁmsh}maﬁr}g taé &yrm@kitiah.| uor opent yl
(met h)acryl ate, eicosafl uoroundecyl 5 (neth)acryl ate,

hexadecaf | uorononyl (rmeth)acryl ate,
45. THeQﬁJtl@J&b’diTc%ﬁ 144 |v¢lféfe%jﬁ@)dl'ug(1§fﬁﬁ E@ldl%ﬁé &g, wherem the drug is
trinmethylsiloxy ethyl (neth)ac ate, 3-acryl oxypropyl
admlqs,tqr@ﬁeqrﬁ&?gql WhgreIn & grchuéxéqtlw Qfgv@yt‘wqwq: of the drug i5 releaseéd from the
formulatibs (hdelr BEIIRYdnS WHax WeSHH R3feater than 6.

nonomnet hacr yl oxynonot ri net'hyl si | oxyt er m nat ed
pol yet hyl ene oxi de, and nononet hacryl oxypropyl al kyl

I up contains

46'H%q%¥car gﬁmg?gﬁgéﬂngm%@s&ﬁﬁégﬁgg%gﬁb%’1@Ia|n149

wherein the CYSC pol yner does not possess main chain

r I I

47. THe lﬁfe%ﬁo%sdf %la‘ir}{ 44 nglgrse]_np?thepag%lpgltrl}e 8?& gfs@s@ yh%éi}'u is rel?]ased by
exposimg\ther@rrmllati(ﬁl tdihedtsnenthatthd CYRG pobymee l%lteateé to &®ve Thmelting
¢ formul ation of claiml which contains at |east 10% by
CIPEREIGht of the drug. 56. The fornulation of claimil

wherein the fornmulation is an oral formulation. 20 57.

48. T%plgettl&%;p S ?rbl thnggﬁ“? £h%|f<§nrm5u ation ?urﬁlep cc}rrrllpensgsr a Hgan% tlﬁaat binds

specifically to a target.
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58. The formul ation of claim57 wherein a
therapeutically effective dose of the drug is rel eased
wo cansiotdies f or mul ati on under condi ti ons when t heCpHS2087/024909
greater than 6. 25 59. Theid4ormul ati on of claim1
wherein the fornulation is injectable. 60. The
formul ation of claimb59 wherein the fornulation is in
the formof a liquid, a suspension, an enulsion,

ticl. t. 30 61. Th .
9. ATRIREIES h58 1 s p Bhoreblef IPRyite, B mebf sgmprivine ¢
heatingal} ¥&C polymer foabowd itd melting poifa6) mixinp @ deyzewith thalnefted CYSC
ot g 8575 1 B oS0 W B o
the pHafatettivhl @mpakitiohai m | wherein, in use, a

therapeutically effective dose of the drug is
rel eased by exposing the formulation to heat such that

50. THeBethodF R Y8 helrdin BERTFEC o1y HRQ ¥6nthih§ ond B thdr8 Rc moieties, the

. tenperature. 5 63. The formulation of claim62 wherein
moiety peeach PhiliF aigies Hfuherp érmers Misniogeomprisina Agolymsthylsn spiety
contaipRgqil ftd ERlrlethylele tdidHe8id wherein said CYSC polymer has a melting

temperature of not greater than 60°C.

51. The method of claim 50 wherein no solvent, other than the drug, if it acts as a solvent, is

added to the mixture.

52. The method of claim 51 wherein the polymer comprises units that are derived from one or
more monomers selected from the group consisting of: dimethylaminoethyl methacrylate,
diethylaminoethyl methacrylate, t-butyl acrylamide, dimethylaminopropyl methacrylamide, N-
isopropyl acrylamide, acrylonitrile, methacrylonitrile,; N,N-dialkyl amino (in particular,
dimethylamino) (meth)acrylates; ammonium salt-containing (meth) acrylates, for example 2-
trimethylammonium methylmethacrylate chloride, methacrylamidopropyl trimethylammonium
chloride, N,N- (diethyl or dimethyl)aminoethyl(meth)acrylate methosulfate; N-
vinylpyrrolidinone; imides like the ring-closed reaction products of maleic or itaconic anhydride
with primary amines; 2-methacryloxy-N-ethylmorpholine; n or t-butylacrylamide;
(meth)acrylamide; dimethylaminopropyl methacrylamide; 2-t-butylaminoethyl methacrylate;
(meth)acrylonitrile; t-butylaminoethyl (meth)acrylate; acryloylmorpholine; N-(2-
hydroxyethyl)acetamide, 1 -piperidinoethyl (meth)acrylate, acrylic acid, methacrylic acid; itaconic
anhydride; itaconic acid; maleic anhydride; maleic acid; fumaric acid; monoesters and
monoamides of fumaric acid, maleic acid, crotonic acid, and 2-acrylamido-2-methylpropane
sulfonic acid (“AMPs”); vinyl sulfonic acid, vinyl acetate, hydroxyalkyl (meth)acrylates;
tetrahydrofurfuryl (meth)acrylate; glycidyl methacrylate; alkoxyalkyl (meth)acrylate, e.g.
methoxyethyl (meth)acrylate; 1-acryloxy-2-hydroxy-3-phenoxypropane; methylol methacrylate;
ethoxyethyl (meth)acrylate; 2-(2-ethoxyethoxy)ethylacrylate; acetoacetoxyethyl (meth)acrylate;
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phenoxyethyl (meth)acrylate; (meth)acrolein; alkoxy or hydroxyl (polyoxyalkylene) alkyl
(meth)acrylates, e.g. methoxy- or hydroxypolyoxyethylene (meth)acrylates, alkoxy- or
hydroxypolyoxypropylene-polyoxyethylene alkyl (meth)acrylates, trifluoroethyl (meth)acrylate,
heptadecafluorodecyl (meth) acrylate, octafluoropentyl (meth)acrylate, eicosafluoroundecyl
(meth)acrylate, hexadecafluorononyl (meth)acrylate, tetrahydroperfluorodecyl (meth)acrylate;
trimethylsiloxy ethyl(meth)acrylate, 3-acryloxypropyl trimethoxysilane, and 3-acryloxypropyl
tris(trimethylsiloxy)silane, monomethacryloxymonotrimethylsiloxyterminated polyethylene
oxide, and monomethacryloxypropyl alkyl polydimethylsiloxane where the alkyl group contains

1-8 carbon atoms.

53. The method of claim 49 wherein the CYSC polymer does not possess main chain

crystalinity.

54. The formulation of claim 1 comprising at least two different CYSC polymers each having a
different melting temperature.

55. The formulation of claim 1 which contains at least 10% by weight of the drug.
56. The formulation of claim 1 wherein the formulation is an oral formulation.
57. The formulation of claim 56 wherein the drug is a protein or peptide.

58. The formulation of claim 57 wherein a therapeutically effective dose of the drug is released
from the formulation under conditions when the pH is greater than 6.
59. The formulation of claim 1 wherein the formulation is injectable.

60. The formulation of claim 59 wherein the formulation is in the form of a liquid, a suspension,
an emulsion, nanoparticles, a gel, or a depot.

61. The formulation of claim 62 wherein, when injected into a subject, the formulation releases

therapeutically effective dose of the drug over a period of at least 7 days.
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62. The formulation of claim 1 wherein, in use, a therapeutically effective dose of the drug is
released by exposing the formulation to heat such that the CYSC polymer is heated to above its

melting temperature.

63. The formulation of claim 62 wherein the formulation further comprises a ligand that binds

specifically to a target.



