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PEG POLYACETALDI BLOCK AND TRI BLOCK COPOLYMERS AND
PHARVMACEUTI CAL COVPCOSI TI ONS BACKGROUND OF THE

wo DMENTEIEN Fi el d of the Invention This inventiBP®T/US2006/011343
relates to bl ock copolynerldelivery vehi cl es
conprising a pol yethyl eneglycol - pol yacetal, and to
control |l ed rel ease legar maceut i cal conpositiqns

PG OENACEFALRIBLOCK AP dRIBLOCK LCQROLXAVERSAND
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be in the formof a topical, syringable, or injectable
formul ati on BACKGROUNBNOFTHEINMENTEON of t he
active agent. Mcellar Systemfor Tunor Targeting One
of the major problens in treating cancer is the

Field of Bk hveatibhy of achieving a sufficient concentration of

"an anticancer agent in the tunor. This is due to the
ThiXhidtion 81058 td BRSK B¥IdIRAE: ddivesuahichgaoirprisgeh
severely limts the anounts that can be used. However,

polyethyeneglyoel-nhlyaseiabrepd thceniipdled relprsgBhHEISAYHIRSOTBRAIY e

. .so0-.cal l.ed EPR. (e ced atni 1 e i ti
oA AP DRFIC R, DRI 0 e veion e
be thermbBalbléek@polases| Bheilermbedutigaltewippsitionsmedy be in the form of a

vascul ature, has an inconpl ete fo epitheliuman
topical, Svgingelees QrorEciBle FOMBIE R (sdl B DUHbHe GbLpF the 4ot A hent.
vascul ature which is essentially inperneable to | arge
Micellarrfiyisteou fos Sunpy liargefing | ynphati ¢ drai nage in tunors is |
very poor thus facilitating retenti on of antjcancer i
Quyeoitthe thejdrpestdes o trensing garser istthe diEprauliy elachicy g g fficient
used n cancer targetijn i . [, t :
concenti33i af it G ANT CARES) gy  FUP B S Y/ By, Bifimes

extremeP&f dﬁ@%hgﬁ:ﬂ@@ﬁfﬁﬁh syaselylatity the abotntesliat barebeusdaHowever, a major
enoug

te t | , dt e
discoverppcassh dspetbe ekt Rieh SloPect et JFBHergrdRereation and
retentioxﬁ?e{ffe%f. SPLUBbE ROl TBLsel %P;fﬁeﬁgost:%ﬁoﬁ 813t &indbt v@beulature, being

cancer drug chem cal ound to the polyner via a
newly fépttiolaydulatatel fas andinéempletokafpemeepithetimmpndd$ yrwsh more permeable

o S LS S LB, OGNS B VAR, o
lymphat(fcehllaﬁmﬁia h RRAPEXHRSEY So Mkl fBEiBASAH retention of anticancer agents

delivered to the tumor.

The EPR effect can be used in cancer targeting by using delivery systems containing
anticancer drugs that are too large to permeate normal vasculature, but which are small enough
to permeate tumor vasculature, and two approaches have been developed. In one approach, a
water-soluble polymer is used that contains an anticancer drug chemically bound to the polymer
via a hydrolytically labile linkage. Such drug-polymer constructs are injected intravenously and
accumulate in the tumors, where they are internalized by the cells via endocytosis and released
in the lysosomal compartment of the cell via enzymatic cleavage of the labile bond attaching the
drug to the polymer. Two disadvantages of this approach are that, first, nondegradable, water-
soluble polymers have been used, and this requires a tedious fractionation of the polymer to
assure that the molecular weight of the polymer is below the renal excretion threshold, and,

second, the drug must be chemically attached to the polymer, which in effect creates a new drug
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in the | ysosomal conpartnment of the cell via enzymatic

cl eavage of the | abile bond attaching the drug to the
w@eiogtres123 Two di sadvant ages of this approach aPE€r/Ukmn6/011343

first, nondegradabl e, mateésoluble pol ymers have been

used, and this requires atedious fractionation of the

pol ynmer to assure that the nol ecul ar weight of tge
entity w1¢1®|oymuemtsr egiéat@w lhugdlep g mushls SErHING: hF‘Ft@SWG o§po

econd, the d t oThb fbl £
conjueatiaf S CUERENE ol i FEsAR! IR DhREREGL PTho R
polymer ESSRMINthY Egaaiseny tllwlannesf tAnaer "B St P Rhavne Beioness, 6(4),

7265 L o S S oSSR

I I in the diagnosis and treat nent
ugates gi g a eat nme
Shamkha(ﬁ; etpa‘i’h?ng@ Pa?g%l‘ P.”"Phar ma Sci ences, 6(4), 237-263

Apk99fijate sppoah hex begpl desaribedn hmfhis amtr@adbs o8 wARydleck

copolymeg PP WS UK Bl O o 420 g 5 arcpltic. When

such 2 m4@RSS is Peed blwhidt, St V@ﬂpieﬂaé“s@emlﬁﬁ B nﬁlbellbg/‘évﬂi ®hydrophobic core
copol yrrer is prepared where the B-b] ock i.s hydr hobi&
and a hydmdhlﬂlh shell irowieding thg errep Areh @lceuﬁ%ha@malae%?fg%o&li 0 nm,
ace 1 h
i SRS B b SEMLORRSOTBE BN s cwre e
normal veb@ldtnSUbitahadie gmalencwsteo 1Gwve thavasetlhese wamm tamors. Further,a °

di anet er of about 100 nm_ whjch is,|ar
100 nm gipregter Heipo smelliip pericaguzed Pade ﬁmfyﬂgﬁnd?*ﬁale ?rrle@lu% ghancing

micelle lnt%{lme% Fﬁn Fﬁéeolg&{ %(Tdiﬁ&{a‘}l&ewhgyﬁlethl?ﬁﬁbpﬂﬂﬁ bidarl ik

eave the vascul aturé within funors.
poly(ethﬂehé gbzbol),afuﬂiﬂ@r enfmcticarent ef cifoylation tlmmlls |note§ grchas been observed

with “st@itﬁg %g%)sfz?grg%b él}:i:?lge {)ﬁllgt{ﬁ%'l | Oeyﬁr{le%rr]ﬁlc% €S 1%%( Sggd 1{1@% Kwon et al.,

stream

“Block d%ggiﬁﬂe? Rakdies a‘é\’ftﬁﬁ diR@lamig ﬂﬁ@'ﬂthérdehiIﬂesf’,SAdv Drug Delivery
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where hgeﬂlo\éfl@i%? %{é&gs%a%: b%%rll ph@/@kéﬂ(}gérﬂfa?g&&wﬁﬁindhe andlophobic portion of the

micelle. This latter approach is clearly preferable because no chemical modification of the drug

1S necessar Y.

Thermogels

PLURONIC®, marketed by BASF, is a class of copolymers that are composed of
poly(oxyethylene) blocks and poiy(oxypropylene) blocks that forms a triblock of
poly(oxyethylene)-poly(oxypropylene)—poly(oxyethylene). The triblock copolymers absorb
water to form gels or thermogels which exhibit reverse thermal gelation behavior. Reverse

thermal gelation behavior refers to a characteristic of the copolymer that exists as a liquid
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and 5,693,75 1 describe an approach where drugs have

been chem cally attached to the . hydrophobic segment;
wokiokeodl2s. Pat. Nos. 5,449,513 and 5,510, 103 PEBUS100€011343

an approach where hydrophohi c drugs have been

physically entrapped wi thin the hydrophobic portion of

the mcelle. This latter approach is cle
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blocks apgp gﬁflgroqnl?%\é{t \%g ahy ﬁn E{h% lflﬁby\ﬁlgge %ﬁ Sglﬁgfé? Eetflgél{a having an
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Lyteefpl E}%‘-)a ﬁﬂ cgbyggl{%eagﬁ gnd,is a gel at
body tc[jﬂo‘%}%ﬂéﬂn@&{%{ r@iosﬂh i n}gﬁg}?’l bd Sdlﬂﬁ’i iy&tdyd £88, HdBOkdrug is released

\J

at a controlled rate from the gel which blodegrades into non-toxic products. The release rate of
the drug may be adjusted by changing various parameters such as hydrophob1c/hydroph1110
component content, copolymer concentration, molecular weight and polydispersity of the block
copolymer. Because the copolymer is amphiphilic it functions to increase the solubility and/or
stability of drugs in the composition.

U.S. Patent No. 5,702,717 discloses a system and method for the parenteral delivery of a
drug in a biodegradable polymeric matrix to a warm blooded animal as a liquid with the resultant
formation of a gel depot for the controlled release of the drug. The system comprises an
injectable biodegradable block copolymeric drug delivery liquid having reverse thermal gelation
properties. The delivery liquid is an aqueous solution having dissolved or dispersed therein an
effective amount of 2 drug intimately contained in a biodegradable block copolymer matrix. The

copolymer has a reverse gelation temperature below the body temperature of the animal to which
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overal | average nol ecul ar wei ght of between about 3100
and 4500, and possesses reverse thermal gel ation
w@e@preiees. Effective concentrations of the bPOIKS2006/011343
copol ynmer and a drug may bg uniformy contained in an
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conposition may be admnistered tq a rrlzbl ooded
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[or stability of drugs in the cogosmlon
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O a warm as a |qw
used for Welivery bLadties lztgérfm forfy@mj’s’rHHowevaf t}&sgpﬂepahapom fudfer thealisadvantage

controll ed rel ease_ of _the_d . The
it hgee BB Sl BB BSCR R BTIYNBIcoRPig s ina day
to malntgﬁl S’%%f Q%fo 'k Resd 18V &S ﬁletﬂ"l&fd@feaﬁﬁit Jhd @fes where the

elivery liquid is an aqueous sol ution
act1v1ty/ﬁaatmﬁgt1sllrammeded or di spersed therein an effective
armunt of a draga matel

irmgbye&t&samgée B%‘T’Sﬁﬁgﬁ' nt 3 ndeeqo .Fﬁveq%%dosla§e forms which,

after theﬂaaﬁrrf?m'é@e\’[ﬁﬁlsﬁro@ﬁieai lbﬁg-térﬁim&rapéMfc&ean Thee bﬂﬁijacts may be
enperature of the animal to whichit |s adm ni st ered

ach1evechblydm1csro¢mdpsul|¢thm st(qh)as @pgwmqg,pmwp@pp\u 6% |n91ﬁ@splgﬂr6se pgncropartlcles

o e S YL AR L1 R O

encapsuﬁlﬂéh 1ﬁlnh1)sro@a15‘s‘ﬂws0]@ﬂmsbmes Br m@drwmnclbd whichcaosmmen sntrugluaed into the
ycol Del i ve of Active ents

pol yet hyl e
body vigieHa &1 orihadimy el HEIRts FH AESE T BT GEEeye Agent o s
type of do (? g‘?s BRIk §SoonfBlibd GARh&iMifles BB hbed P Blcd St @8sin@NHowever their

anesthetics may be admnistered to the skin or
manufadtuieas! Surﬁ’&eﬁ‘bcrmﬂ ehioh dfepiresallts aphigh casts.om acbl.lth;y they, in many cases,

have lngggfteré 3 1§yyan fgg%e@\égn g&%&%%{% 1%@@ mggeg% lrrp Hatt Tns.
Furthe:nlhglr Hglﬁ I BRidISRVEH iR %th%'n@iiﬁfeﬁ:ﬁﬁﬁg%ﬁo@sﬂtmﬁe csuld be organic
solvent resxdues in the compositions which may be highly toxic. The use of an organic solvent
is also undesirable for environmental and fire hazard reasons.

Interest in synthetic biodegradable polymers for the delivery of therapeutic agents began
in the early 1970’s with the work of Yolles et al., Polymer News, 1, 9-15 (1970) using
poly(lactic acid). Since that time, numerous other polymers have been prepared and investigated
as bioerodible matrices for the controlled release of active agents. U.S. Patent Nos. 4,079,038,
4,093,709, 4,131,648‘, 4,138,344, 4,180,646, 4,304,767, 4,946,931, and 5,968,543 disclose
various types of biodegradable or bioerodible polymers which may be used for controlled

delivery of active agents. Many of these polymers may appear in the form of a semi-solid.
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enmul si ons, solutions, suspensions and the I|ike.

Injections for delivery of the active agents include
w@odoaiiozins, suspensi ons and emul sions. Al of PE¢EES2006/011343

preparati ons have been ext %nsn vely used for delivery

of active agents for years.” However, these

preparations suffer the di sadvant age t hat t

Howevebihobematalichgp SHer ToHEF SF 61 BEg0 ShESn Aliestln Thgactive agents
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platfornd fb;ltof)ﬁmﬂaiﬁglﬁlecéﬁﬁaang of hiomﬂmrth&rhimurtlc Werguf acture i s
cunbersome which often results in high costs. In

dition, they, in many cases, have |ow
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A R b
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toxi c. The use of an organic
enhanceslahtee nf hydsrobzlsson bwdl@wl ahyirorasmtsethet are midhy agidigiremppsed to

b1olog1c'§g1§1§vrﬁ%nrg1e agsrtﬂ?tﬁél nté}%?l&élr%; b8§1c &Efé I7[%1‘ eg%lg{éﬁdgog nt?g %Eiéﬁcetals that
can congi%afehaeblgé’crtivlé rﬁ(ﬁg&llesar‘éﬂekﬁbdtéﬂﬁo\ﬁéghdeﬁt éfmlah&ﬁl retes at the acetal

1, 9-15 (1970) using poly(lactjc
functm@ﬂmucéumxtga@elhﬂmptah@h@qag@psof@ PEICT§ISF st dt Yh‘ﬁ\?’él ?ic osis.

Polyac e?ﬂ%&ali ﬁg? % %{ecgg g}h(ﬁ fé}@tdlpc%}gﬁga gg%%slg rég?rﬁsr[sl cggﬁee%é%fromtestmal

tract. Ahiﬁﬁlorﬂl?galy@&ials Woﬁﬁﬁ;e?e&@ectéd ficBdcofati®, at 4nli@8eBriMiegs at sites of
180, 64 4,304, 767 94@ 931, and 5, 968, 543
diseased fispiedlat %Wléb’sac’t‘%}?)@sg §plt t"é‘&‘gé)r adabl e or bi oerodi bl e

({p&\qﬁé g 1§/Q&é%£1s @&cbﬁﬁﬂsﬂe@ rby“a@@ttaf-% kr@flsadethlixion rédctions

active nts ese poOlynmers may appear in

which I’ehﬂt Ifncthﬂfmmaaom eﬁa Losomotecubmm@ht byreraguat (esgp Wager or an alcohol).
Complqtﬁ r%%\fall 9 sug @ﬁ}ly:prgcrluect (i)Sf rtle%re]sstapyof0§ %elap%gcﬁlc;lb'?‘ésp&y{n%ﬁ%ﬁon and to

ensure the polyacetal does not degrade on storage. Usually harsh conditions are required to

obtain high molecular weight polymer. If functionalized monomers relevant for biomedical
applications are used, such conditions can often lead to unspecified chemical changes in the
monomer. Polyacetals can be prepared without generation of a small molecule which requires
removal by cationic ring-opening polymerization using bicyclic acetals (L. Torres et al., “A new
polymerization system for bicyclic acetals: Toward the controlled “living” cationic ring-opening
polymerization of 6,8-dioxabicyclo[3.2.1] octane”, Macromolecules, 32, 6958-6962, 1999).

These reaction conditions lack versatility because they require bicyclic acetal monomers that are
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frequently cannot be easily and reliably released from

the sem -solid.polynmer materials. The polyners used to
waleweliaga2pol yner therapeutics may al so be sepaPEL/E52006/011343
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require the polyner be usé@'as a material. Thus, drug
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e TR TN T
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at1on. hin these three broad apﬁl i cation
polyols”a. dadym. (Sk).: Phisi. detgicals, P9389TI%80id| Bellress al.( Fplyacetal

Ceri ’ d e, : ol |
S 00 Skl B S PP AT,
polyacet&ls ha6aGNifén @cakt iv@at A6y aeauidtly detiGitinE@blyanes af the A-B type.

polymers Acetals are well known to he hydrolytically
Uniform| stityiciuge inriemedichldto)yraer developmaefi i FHgal tqgppdinization of the

.. . o i cal r ' Y esr e
biolo glc% &rgﬁgera%ﬁé? El?gu%%ei)o%& 81’2%2 {;%;Iélﬁlgcﬁk g%%dé%ﬁﬁt%.e il" Hg;i)oh}ﬁ?enzatlon
of diols Mydiotiyli ghérd obiund wiheltheselithinatioreof ssmilhmobacelerindey mild

contof T SRS G USSP LS e 6 ctoror

methan&l)"@%icﬁ%g@ﬂé‘iéﬁ&ﬁﬁe& a bioactive nolecul e are expected
t’o

egrade at enhanced rates at the acetal

functionality during cellular uptake because of, the
Bioerodibie Biemk ¢ dpolyadr dvlatyix dor Cergradied é"gyg eligerypo| yacet al s

by RbR0gT6AD G PRIRRIEE, Lo IRl Al EPLtp Solohcana s
hydrophO818 B bRRR] thy APRldBbRICRS Srevintdnthabibleeaent emidroscdpigiseae will

at enhanced rates at sites of di sgas' d gi ssye t hat {E\r%
phase-sqpiatai¢-y This phase separgtions BIRaEts URHaYE &nd uﬁ%@;} plimgg properties to the

materiap0| yacetal s can be acconplished by acetal - or
ransacetal i zation reactions which result in the _
Tiagred donsidefabke privwarttih deudeaelopmiegihef Hgclprapdlmerg eorgprised of

st SO b SRR S Bl h SHKE setc ai, poiyt
oG5, B LS8 LA L I aphIE ) sk e s
delivery sxgutsr For exanapieaien Wiolgvinesiabc (§yathesisiagh chpesigriagtion|of
poly(et}{ylfgn%t él?c%ﬂ éoﬁ?—qﬂ-ﬁg{i‘&rﬁg& (r:o%lo%&g”, fﬂ[}d%ﬂ”&\%}? Rontrolled Drug
Delivery, 271-276 (1994), Youxin et al., ‘fSynthesis and properties of biodegradable ABA
triblock copolymers . . .”, J. Controlled Release, 27, 247-257 (1993), and U.S. Patent No.
5,133,739. The disclosures of these and other documents referred to throughout this application
are incorporated herein by reference in their entirety.

However, no block copolymer systems, including thermogel block copolymers, have
been described where tﬁe hydrophobic, bioerodible segment is a pquacetal comprising the units

as described herein.
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applications are used, such conditions can often |ead
to unspecified chem cal changes in the nononer.
we@ologaeatnl s can be prepared w thout generati oPCDUSH06/011343
smal I nol ecul e which requires renoval by cationic
ri ng-openi ng pol ynmeri zati on using bicyclic acetals (L.
Torres et al., "A new polynerization system for
bi cyclic acet S3EMMAREY @%FHECB‘]YE’HFII "1 ving"
cationi c ring-opening polynerization of ) )
A8t ethisodannutyof It Bresent fnvsatiererovides blosksPralimes deliysry vehicle
6958- 6962, 1999). These r tion congkti :
which copSaRt § b5 HERUINE REY TR PP By o PIRE cofffmer delivery
vehicles Y (gg%[,?,e{ ea¥yedlipdligoetal diblodarcepalymenahdpalyethgieneglycol-
range of chem cal functionality useful for ng{#ﬁ%i# on1
polyacetalpml yetalénsatycoFot paizsetl-olyaiylenegyer nolassia SRplymers.
nerati on o ; ' ented
The poly 3080 B PeBeal ot RS PUHERThC InBludiat iR
by FormHISi[Borafulflliadd Fatratiwdll, belswdesarfoed tdjersi, ferbl¢ck copolymers of

Heller et al., "Preparation of polyacetals by the

the presonbiae eRis TBRY b THERFP LR TRk SORRIMER: J51RIock ppogigimay be useful
i ; i ' & forlid30e edpinedri@klapplications as

as mlcelgg’l-agI&?ﬁagg?%gtdgﬁg?ﬁ?gﬁ%%%gﬁ ?ggrred from divi nyikg o
known ietheeairts ITangapatuaylestbodint, thableck copplymersege thenmoged Bipck

Such pol yacetal s have uni form structure in that they
copolymsiSe strictly alternating pol ymers of the A-B type.

AL eAbSEinkie BE thel pRedehoiielitioalprpdissecomielied egiemathermogel

critical for optimization of the bio o(gi cal r}prfofi | e
block copnlynten pharmaceutidabcqiBpasH fﬁ@@paqugggp]é@ %}IVG of an active agent.

regui renent.s.. The.. ' [ ' v vehicle.
e
Avkaedeabodidesnt of the ptesanti ihvemtisn pidviidesi asthemmagebblork temredymer
t han pol yneri zations,  where there |.s a | ecul e.(e. g. .
syringahlpppiIesHDIRATMERIONR R chu g gelLerg bl By ofisictivg agents in
i l i | : AdiRd abEd tHaehiay e ¥ ed
putin S5 f AL Mgl R b CXOMEPLIRG B By ity
with thelpgolypter bf the Ardsentcinventnandiydi wplegisiady BetbyequRteinsppolypeptides
.and B bl ocks are inconpatible and on a m croscopic
and antiaR@pgenif 4§°{Shase- separate. This phase separati on
InPEt Spitl GiendBdicaSEbilied e gepbRRE CbpEgmeddlivery vehicle,
nmat er | alp. There is considerable prior art in the
comprisitezzel opnent of bl ock copol ynmers conpri sed of

| B (S MAGNS L BBk pAfflli BERGSL 1 hy dr ophobi ¢

pol y(LI acti c-



co-glycolic acid) copolynmers and pol y(e-caprol actone),
and di scussion of their use as drug delivery agents.
wao-006a0Hepl e, see Wil thuis et al., "Synthesis BCIUS2006/011343
characterization of poly(ethylene glycol) ‘
pol y-L-1actide bl ock copolyners", Third Eur. Synp.
Control | edDrug Delivery, 271-276 (1994), Youxin et
al ., "Syntheg's and pr?perties f bi odegRhdapl e ABA
i Bl ocklcgpal vorers o ¢c—orly-do—&0pt L0l bean se, 27,
%i?&fggh?ESQ% ,@gﬁd oU—CIS atentHNo. 5,133,730, The
di scl osures of these and other documents referred to
- t hr oughout f%is applitation are j ngcorporated herein by
refer n@eorqff%epr*éﬁﬁTPéF R~ er, no bl ock
copol ymer systens, including therhmogel bl ock
copol yners, have bqﬁgnﬂﬁﬁpribed where the hydrophobi c,
bi oer odi bl e segnment” 1S a pol yacetal conprising the
units as described herein. SUWARY Ck THE | NVENTI ON A
ﬁHR°fi rst &mbo irrent'l‘ of the pJesent invention proyide
HC—oblmek VHBF4He®+%eﬂy—meh'tbe4Mhlthotﬁhp?f§%50§-
pol yet Wyl emegl ycbl - pol yacet all ;copol yner. The bl ock
copol ynmer delivery vehicles may be
pol yeth I@neglycoleonacet?f di bl ocl®'co olyn%ELand ﬁ”*
%RHteé{—gt )?-DSQJD)LQQLéDJo ' éab-—oqu-y@t—tiyat gloreot-oem—o—CH
pol yacelwsit - pol yet hyl erlegl ycbl - pol yacet al Ju¢ ri blbck
copol yners. The pol yet hyl enegl ycol - pol yacet al bl ock
copol yners suitabl e FOPWHE i nvention are represented
vﬂmxdnpy Formula |, Fornmula Il and Formula 111, below As

referred to herein, the block copolyners of the
mpriesemtegenfremt2 wrb0Pay be t her nogel bl ock copol yners,

t he hl ock copql S may be useful as mcelles, as
Wﬁﬁ¥W€@§mF%F€3ﬁ%38@elivery systems, and also for
5 k¢ 336 €10, BRSTI ng applications as known in the art.

hi a particular enbodiment, the block copolyners are
Rhisiogedlkydl ock copol ymers. Anot her embodi ment of the

resent 1nv ' [ C [ ed rel ease
ﬁ&ﬁﬁ%&% © ﬁg%&ggg%%ﬁzggﬁﬁaﬂ%?ﬁg %8%¢cal cogposition
HamdPead cabnbdepthddilgatiosed fronf RYRaRE,iand Rigehere: The
conposition conprises an active agent and the
Rh&r nogel bl ock copol yner delivery vehicle. A further
enbodi nent of the presergs i nvention provides a

t her nogel bl ock copol yefr syrjngable or injectable
conposition for the c oII@%+ﬂe+ivery of locally
acting active agents, iln

4

X
10

in which:

X is an integer from O to 10;

R® is H or C;-Cs alkyl; and

R’ is selected from
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particul ar | ocal anesthetics and antienmetic agents.

O her active agents that nay be enployed with the
w@opehyires of the present invention include  PCT/US2006/011343

bi ol ogically active protelgs pol ypepti des and

anti angi ogeni ¢ agents first aspect, this

i nvention provides a thernogel block copol yner

del ry ehl clony |n ribla ol
oo ST ke Yoo’y b MRS
vvhereln mis an integer from2 to 500; U is an

integer from3 to 100;,_R0O is H or Cl-C3 al kyl;
Q‘leyl and " \e eachi\/mi ;]/&Qgently\{j/m\/

C1 al k ) aRd D are ¢ach |gdependen Iy

sel ected from R4 R5, R6, and R7; where: R4 is in

V\,hi ch: x is agwl‘nteger fromQo 10; R8 is Hor Cl1-C6

k[.[y#,z_]_and sel ected fromwhere m is an integer
rom1ltaq ul's an integer fromO to 30, t is an
|nteger froml to 200, and R10 and R11 are

i ndhmendemah;mtbgeofromll@lﬁal kyl; R5 is selected from

m%%]%n%tegerfomb gger from1lto 6; Ris selected
fr ?

t is an integer from 1 to 200, and
R and R" are independently H or C;-C; alkyl;

R’ is selected from:

O OO Ot

where m’ is an integer from 1 to 6;

RS is selected from:
R10

R
—R’Zﬂ—-l—O—R”— \[~/\O’]/\/ \WOW ., ‘{‘CHz-]—y ‘[—l—]'y
RS , X , x' : and R

where:

X’ is an integer from 0 to 30;

y is an integer from 1 to 200; [

R'? and R11 are independently H or C;-Cq alkyl;

R'? and R" are independently C;-C;, alkylene;

R is H or C;-C alkyl; and R'® is C;-Cg alkyl; or R'* and R" together are C3-Cio
alkylene; and R” is (i) the residue of a diol containing at least one amine functionality
incorporated therein, or (ii) the residue of a diol containing at least one functional group
independently selected from amide, imide, ﬁrea, and urethane groups.

~ Inone variation, there is provided a copolymer where R is H. On another variation,

R?is methyl. In another variation of the above, m is an integer from 50 to 250. In another
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where: x' is an integer fromO to 30; y is an integer

from1l to 200; ( RLO and Rl11l are independently H or
wW@1006408kkyl ; R12 and R13 are independently C PC/BS2006/011343

al kyl ene; R14 is H or Cl- al kyl; and R15 is G -C6

al kyl; or R14 and R15 togéther are C3-Cl0 al kyl ene;

and R7 is (i) the residue of a diogl caontai

ng, at :
variation, Bhistmahe el MR RCEITEnE 1y oF RO FEHARGH 1 oY dif R 1+
s.d %,
conesp e oL 5B LaBles mo o
units in WHIEEID? idRE din ome Fatistidn) &ree:ogolynm comprisasebouatrQ.at 50 mol% of units

i ot 5 e o R e Bt , B 3P4 s

which Daﬂ €. Bhd ﬁarﬂ?ulhp\;eﬁﬂﬁ()nf}[ 2M 80 1A 238@er Wirition, R® is hydrogen or
hervartation, RL is nethyl or ethyl, and Ris H

methyl. In one particular variation, D |s R5 and R5 is 1, 4-

cyCI ohﬁﬁan%f E&eeag{w?g%% not h v$}%$ﬁﬁﬁqH2 HLOCH;CHy-. In

another \y?ﬁ‘iaﬁ!?n Bf theSib5¥e, UleRé alY@RP a1 ﬂﬁyclblﬁkﬁcaﬁ@ﬁmleﬂmne or
conpri ses about 0.5 - 50 nmol % of units in which D is
1,10- decaznylenenmﬁ@h@kgvﬁqmﬁpéﬁzw he copol ymer conpri ses

b t ula T
a ¥ é}eaPsR?a - at( r%hécﬁa ?R)cmzfsp]fn annC% Bédpohﬁn&QEFonn lal
varl tion, R8 is Rhydr ogen oa‘ thyl. #'n anot her®’ 1

var| tion _above I R9||§,-,gh02_cé12
fﬁg&—é il n anot E%ové |at|omof t he above,

|s R5 and R5 is 1, 4-cycl ohexartedi net hyl ene or
1, 10- decanyl ene, m is an inkeger from50 to 250. In

anot her as ere i.s pr VI cess for
prepari ng g’%oﬁé‘l’ Ter of _on'rr—uc;’j%(&i'PF§1 ﬂﬁ%{ﬁﬁl a l
wherein: mis an |nteger from2 to 500; uis an
integer from3 to 100; ls Cl-C4 al kyl ;
F ormula
wherein:
m is an integer from 2 to 500;
u is an integer from 3 to 100;
R! is C;-Cy alkyl;
R and R? are each independently H or C;-C4 alkyl; and
D and D’ are each independently selected from R4, R>, RS, and R7; where:

R%is
R8
o}ng—
X
o]

x is an integer from O to 10;
R® is H or C;-Cs alkyl; and

in which:

R’ is selected from
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R and R3 are each independently Hor Cl1-C4 al kyl; and

D and D are each independently selected fromR4, R5,
wWOR06aAed2R7; where: R4 is in which: x is’an i ne€mES2006/011343

fromO to 10; R8 is H or -C6 alkyl; and R9 is

sel ected fromwhere M is an integer from1l to 6, s is

an integer from0O to 30, t is an integer froml

200, and R10 And\ R11 4 i ndenengd H 4 Ha
al. R5 i vvher i 3 @ﬁe:Hl T'ége.r/(_c ki

from1t66 R6|s selectedfrom vvhere X' iIs an

i s anlnte r from1l to 200
e \r{m alky\’[\/MW
C1 C12 al

andYR¥3 are indep y Iene’R14|s H of
Cl1-C6 al kyl; grad R15 is G -C6 al kyl; or R1114 and R
115, t oget her C3 C10 al kyl ene; and R7 is(i) the
res % of a contai ning at | east one am ne

functlonaihdtle ncorporated therein, or (ii) the

reshdus, gar?mgée%%rfr%ﬁm?d@' ng at | east one functi onal

group i n epen sel ected from anide, inide, urea,
anglisuneéhthgarerogn Om<p§0, t he process conprising reacting
toget her a %avr her, of the Fornula Ia:

ICRABLREED! B ula lawhere RO is Hor Cl-C3

al ky’landéwdal@m sdéheliIedCcabpury;with a diol of the
formula HO-D - that is defined as HO R4- OH,

Rids Reeamd fré1: R6- OH, or HO R7-OH, or a mixture

O OO0

where m’ is an integer from 1 to 6;

RS is selected from:

R™ R'®
e S T e i B v
where:

x’ is an integer from O to 30;

y is an integer from 1 to 200;

R'® and R'! are independently H or C;-C, alkyl;

R'? and R" are independently C;-Cy; alkylene;

R is H or C;-Cg alkyl; and RY is C;-Cs alkyl; or R" and RP together are C3-Cio
alkylene; and R’ is(i) the residue of a diol containing at least one amine functionality
incorporated therein, or (ii) the residue of a diol containing at least one functional group
independently selected from amide, imide, urea, and urethane groups; the process comprising
reacting together a divinyl ether of the Formula Ja:

ROCH=—CH—0—D—0—CH=CHR? Formula Ia



thereof; to forma conpound of the Forrmula Ib: Fornula
Ib where D, D, Rl and u are as defined above; and the
w@oovpoesieB of the Forrmula Ib is reacted with a PONPS29NE011343
of Formula Ic: R3- 0-(-CH 2; CHRQJ- HFormula | ¢
where R and R are each independently H or Cl 4 al kyl ;
and is an integer from2 to In one
whitesr B iiss Hoplo Gi-Ge clleylc b DY ifess ?ﬁp tedi BE’OY?T Bl of fhe,formula
’ "M 3ér a mixture
HO-D QR i i Be R O KOl g™ ah@fefiﬂ%’i R
thereof; toXofad a@bkybundofthe Fetnda &:each i ndependently sel ect ed
fromR4, R5, R6, and R7; where: R4 is in which: x is
an integer ﬁf‘r mO to ]] R8 is HrOI Cl-C6 alfkkyl; and
. RO is selecte frommherir_n_l_girl i nteger, _f_r(muol_g;goe_d_czcmo
RHC=—— 7% &n fnteger from Gito 30, t i*s|an Integer from1 A
to 200, and 0O and RL 1 are |ndep thdently Hor Cl-C4

al kyl; R5 is select frﬁglﬂ where ml is an integer
froml to 6; R6is from where:

5
where D, D’, R! and u are as defined above; and the compound of the Formula Ib is
reacted with a compound of Formula Ic:
R3——O+CH2——CHRO)E-H Formula Ic
whére R and R? are each independently H or C;-C4 alkyl; and m is an integer from 2 to
10  500.
In one aspect, there is provided a copolymer that is the product of a reaction between:
(a) a divinyl ether of Formula Ia:
ROCH=CH—O0—D—0—CH==CcHR’ Formula la
where:
15 R is H or C;-C; alkyl;

D and D’ are each independently selected from RY R, RS, and R”; where:

R*is
R8
O}—Rg—
X
o)

20 X is-an integer from 0 to 10;
R%is H or C1-Cs alkyl; and

R’ is selected from

in which:



X ' is an integer fromO to 30; y is an integer from1

to 200; R10 and R11l are independently Hor Cl-C4
w@bdoghos1B82 and R13 are i ndependently Cl-Cl al RgT/E88m906/011343

R14 is Hor G -C6 al kyl; %gd R15 is G -C6 al kyl; or

R14 and R15 together are -G 0 alkylene; and R7 is

(i) the residue of a diol containing at |east /n.e\l

functlo ty i pora ed ei n,
‘E]II'E of ET!!I'}‘%EH"'}FHQ at _?E eﬁLadm
group I ndependent |y selected fron1an1de imide, urea,

wi=t h (b) pol yol of th For mJI a

Q 50| Yy
' (cy a npo rid of Fornula Ic:S
R - Oh CH 2 CITBO—] H Formula Ic ' mvhere R, and R3 are
eac g'depen ly Hor C1-C4 alkyl; and mis an
i nt gé from!2.to 500. Li one variation, at |east one
of the po%“?ols is a pol yol having nore than two
hygiQx e e trkRakof Dt i one aspect, there is
provided a conposition for the sustained rel ease of an
a@tls\aanﬁgmtfrormaﬁw‘i),su ng the active agent dispersed in
matrn% . |rﬁp Sod Ngq above copol ymer hi  anot her
astdée?m?%é SRS pr0\7| ed a process for preparing a
copBlayam! gk iidupendently I ofOF-Gubliyl; ] wherein: , mis an
i.nt eger from2 to 500; uis an integer from3 to 100;
RRgs sedectpdoffores - c3 al kyl; RL is Cl-C4 aIkyI each Ris
I ndepende H or G-~C ; and l a are each
i ndepe | ec wher e:

where m’ is an integer from 1 to 6;

R® is selected from:

R R10
12_0 R13_ O O. _.[——( ;Hz—]—
' > y d Yy
RS N X s X . an r"

where:

x’ is an integer from O to 30;

y is an integer from 1 to 200;

R'® and R!" are independently H or C;-C4 alkyl;

R and R" are independently C;-C;; alkylene;

R'" is H or C;-Cs alkyl; and RY is C1-Cy alkyl; or R and R" together are C3-Cyo
alkylene; and R’ is (i) the residue of a diol containing at least one amine functionality
incorporated therein, or (ii) the residue of a diol containing at least one functional group.
independently selected from amide, imide, urea, and urethane groups; with

(b) apolyol of the Formulé HO-D’-OH or a mixture of polyols, where D* is as

defined above; and with (c) a compound of Formula Ic:

R3—O‘€CH2—CHRO>——H , Formula Ic
m



R4 is in which: x is an integer fromO to 10; R8 is H
or C1-C6 alkyl; and RO is selected fromvhere mi is an
wo poegesi2zirom 1l to 6, s is an integer from O tRPCBOS2006/011343
is an integer from1l to 200, and R10 and Rl1 are
i ndependently H or Cl-C4 a]|4kyl R5 Is selected from
where ni |s an integer from1 t Iils sel ecte
whetorR, am& are sech jndependentls ke @r@ﬁﬁlé? & H lsfnﬂ%te%eﬁ from 2 to
nte r
500. In oo it ho P polikh B2 0l R iR RRRIAETY Kby
ﬁmcuonaaF[@aF,gne R14 is Hor Cl1-C6 alkyl; and R15 is Cl1-C6
or R14 and, 5to ether aare C3-Cl10, al kyl ene; ..
weqtsth@ne)ls PRyt osition ik (¢ Stkripe] Wﬁeﬁé G} it active agent,
t ' RIS &osd cb f), InGihother
5 comprisipf fiflacfiiEa 2 %0 f%"%a‘“; aé*?%“x%???%?gg g
aspect, tHeh:mﬁtplrmndéd zgpmuq:BSIfmduppﬁmim ¢apokymnes of Farmpplad:ani de,
i m de, urea, _and urethane groups; the process
||*Gbnpr| Si g reactiry togethef a d| Vi nyF|1 et her of| t he
cHs De-oFmﬂmpl—aDm—whePeg -RO
is Hor C‘l- al ky'1 and D is ag defined above; with a
di ol of the formula HO (CH2- CHR)ln OH, where R is Hor

Cl-C4 al kyl to fwm%com und of th’e %i)rrru li b GHR®

é—{RH(EQECqL” % QD V\per € CI:[—)'-O —RO—-l-C—Bi—%n-d -ﬂ]:-a-ro f—j—cn-ed_o___ICH

above; 6l | owed by the reaction with"a duvinyl”
Formula II
wherein:,

m is an integer from 2 to 500;

10 u is an integer from 3 to 100;
R%is H or C;-C; alkyl;
R! is C;-Cy alkyl;
each R is independently H or C;-C; alkyl; and
D and D’ are each independently selected from R* R°, R® and R7; where:

15 R*is
RB
S O}»Rg—
X
0]

x is an integer from O to 10;
R®is H or C;-Cs alkyl; and
20 R’ is selected from

in which:



ether of the Fornula la: ROCH=CH o0-D 0-CH=CHR O

Fornmula la where RO is Hor C1-C3 alkyl; and Dis as’
waledosnesd2above; and with a conmpound of For nul aPG/USHHG/Q11343

OH Formula Hc where D is gs defined above. Li another

aspect, there is provided a copolyner that is the

product of a reaction between a divinyl ether of_the

For/miNa | a: RYTR - DA\0- CHRCHR ormul_a, |\ & wh \
RO ror TR kyRe T b sy 0 ave. chepz e
i ndependent |y sel ected from R4, R5, R6, and R7;

wherein the divinyl ether is derived froma polyol or

m xtures of palyols in which at least 0.1 nole percent
of_tott igP/diNthe\W%}a/\/
HOND-#H, wheRe./ R4 i ¢ Which:)Qissan,int ger fram
Oto 10; RBis Hor CG-C6 alkyl; and RO is selected.
fromwhere m s an integer from1l to 6, s is an

i ntegey fro to 30, t is an integer from1l to 200,

and ‘T%EB and Y.are independently Hor CL-C4 alkyl; RS

is select@®d ffom where m is an integer from1l to 6;

RG,h&e 501i664 Sledef 88 WRes,e: X' is an integer fromoO to
30; |

s is an integer from 0 to 30, k

t is an integer from 1 to 200, and
R'® and R'" are independently H or C;-C; alkyl;

R’ is selected from:

O O+~ MO
O SO Ot

where m’ is an integer from 1 to 6;

RS is selected from:

N R10

' R ; ‘
—R“—O-—i—O—R“— \E/\oi’\/ \{\/\/O*]\/\/ +°H2']' [ l ]
]S 5 X' » x > Y and i ¥

where:

x’ is an integer from O to 30;

y is an integer from 1 to 200;

R and R" are independently H or C;-C4 alkyl;

R'? and R" are independently C;-Ci alkylene;

R*is H or C,-Cs alkyl; and R is C1-Cg alkyl; or R and R"® together are C3-Cio
alkylene; and R is (i) the residue of a diol containing at least one amine functionality
incorporated theréin, or (ii) the residue of a diol containing at least one functional group
independently selected from amide, imide, urea, and urethane groups; the process comprising

reacting together a divinyl ether of the Formula ITa:



y is an integer from1 to 200; R10 and R11 are
i ndependently H or Cl1-C4 alkyl; R'12 a. ndR 13 are
w0 pbepenident |y Cl- Cl2 al kyl ene; R'1144 .is H oPCTUSI066/011343
al kyl; and R>15 .is G -C6 @I kyI or R14 and R>115
.together are C3-Cl0 al kyT and R7 is (i) the
residue of a diol containing at I(geasﬁ one a
functi oR%ttH%CH-ﬁe(@fﬁb-rai’-enDHm@'éRn primyl ?
si_due con |n|n
S 1 s sordier’s EREPa bd fieg oFERE 420 ‘?#Qé“thﬁﬁ’é‘*mla
HO-(CH a@ﬁR%ﬁgm aiiger@ RAL PBor (W—Chalayld toformfa ¢dnepofund wiitee Formula ITb:
: ( -CH2)zCHR)mO—| V\/nere2|sO 1, 2, or 4, R
is Hor Cl-C4 al kyl;} and a conp_thd of Formula lie: HO
D OH FQLH&JJ_a;J:ka\Ahe_Lai obrQL 6V —ts—di-ob—a=pohyol or
m xtures ©f polyols 1 n which/at feast 0.1 nole per cent

of the total polyol content is a diol of the Formula

Hc, and where D is as d®bhnokdImbove. I n one variation
of the ab(p

copol yner, .at. L east. one of the polyol.s |& -
5 whedy B S g b 8 BHAF B Ryap Ry P ReerRRat Midh d dvinyl
anot her aspect, there is provided a diblock
ethemftgé%f}&unlglrwof Formula Il11: Forrmula |11 vvherfén mis an
i nt eger R%@lm:@!—it—e—@-&@)—@ﬂ—;ﬁl'm:@hfﬂ egeH‘Olﬂle $ato 100;
1-C3..a I
i LB P eAUShEy DL gp RIS Byl vinlh Bipdgof
Formuladfc® €ach independently sel ected from R4, R5, R6, and
R7;

: where: R4 is in which: x is a%lnte {fromOto
10 10; HO——D'——OH ormula II

where D’ is as defined above.

Tn another aspect, there is provided a copolymer that is the product of a reaction between
a divinyl ether of the Formula Ia:
ROCH=CH—0—D—0—cH=CHR’ Formula Ia
15 . where R is H or C;-C3 alkyl; and D and D’ are each independently selected from R*, R®,
R®, and R7; wherein the divinyl ether is derived from a polyol or mixtures of polyols in which at

Jeast 0.1 mole percent of the total polyol content is a diol of the formula HO-D-OH, where:

R*is
R8
O}—Rg——
X
O

) X is an integer from 0 to 10;
R? is H or C;-Cg alkyl; and

R’ is selected from

20 in which:
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R8 is Hor Cl1-C6 alkyl; and RO is selected fromhere
m is an integer from1l to 6; s is an integer from?O

W 2008095123 i s an integer from1 to 200; and R1OP@mUSHA4/011343
are independently H or Cl- alkyl; R5 is selected
from and - ¢ where ml is™dn integer fromlto 6; Ris
sel ected from where: x' is an |nteger fromO to 30; vy

i s /an\i nt eger om |1 00; RI10 R11 a \
e ST A )

i ndependent | y TI- C12 yl ene; R14 is Hor Cl-C8

al k and R 1 !- al kyl ; 4 and R15 togeth r
aLg:%E?Ja.o R7 |sj§k7\ eS|d ;i/”\\//
dio ontalnl-- ' am ne

< one flgnctional ity s
i ncor por at ed tnereln or (ii) the residue of a dio
containing a Ieast one functional group independently

seI—[e@*é d fr ide, imde, urea, and urethane groups.
I'n one ‘vand at iRBn of the copolynmer, Ris H 1In another
var athné nl%s eger from50 to 250. In another
varrge iy a%p?%er ; r ethyl, and Ris H In

angishanintéddr fidrh 0o 383 i s nmethyl. In yet another
variation, DisR5 and R5 is

1, tisepdntegrseome ditnd0hyirdne. I n another variation of
thﬁwc e%yg% %t@t’l?] tHQ é ﬁ@ypf units in which D

R4 Tn yet er Jvari at |on t’he copol yner
ESQH’@eﬂchﬁBfraxlnout 0.5 - 50 mol%of units in which D is

R4. I n another variation, the copoly ri ses
about 1 -rml%of | ch %n one
vari ation t he abol i S R4 and x i tov2. In

anot her vari ati on, R i s hydr ogen or thyI I n_anot her

vari ati en
1, 4-

where m’ is an integer from 1 to 6;

Réis selected from:

e e e

where:

X’ is an integer from 0 to 30;

y is an integer from 1 to 200;

RY and R are independently H or C;-C, alkyl;

12 and R"? are independently C;-Ci; alkylene;

R"is H or C;-Cs alkyl; and RY is C;-Cg alkyl; or R' and R' together are C3-Cio
alkylene; and R’ is (i) the residue of a diol containing at least one amine functionality
incorporated therein, or (ii) the residue of a diol containing at least one functional group
independently selected from amide, imide, urea, and urethane groups; with 2 diol of the formula
HO-(CH,~(CH,),-CHR)-OH, where zis 0, 1, 2, 3 or 4, R is H or C;-C4 alkyl; and a compound
of Formula Tlc: '

HO——D'—OH . Formula Ilc



cycl ohexanedi nmet hyl ene or 1, 10-decanylene, mis an
integer from50 to 250. In another aspect, there is
w@e@eilelae a process for preparing a copol yner PET/US2006/011343
Formula Il11: Forrmula Il 10 wherein: mis an integer
from2 to 500; uis an integer from3 to 100; Rl is

G- alkyl; R and R3 are each independently H geré
wﬁ:drefchah‘lu}d Hlc tsritiol, a palypl eineiixtnrea pEP@INRIS I Waéﬁé’ﬁ #-§ mole

percent oiﬁ} gﬂtafp(olygl chB ?’1 n%se%g%?qu}tggnﬁgnﬁ i%hﬁ‘%lew 18 D’ $s hdlefined above.

8 1s H or
In one vafiati&Porthk wboveaso@ofyther sat $ekseaieest the polwbisiea polypkhaamg more than
integer from1l to 6, s is an integer fromO to 30, t
two hydrpxy fmctionaégeupsrom 1 to 200, and R10 and R11 are

5 | nd %Pe? n%)eegf |t1¥eré_|15 rox%le@’é AIEN oogggmﬁe? of ebAGiIg IS r om

eger rom1l Ris selected
from and v\,herg1 X' is angintgger framO to 30r y s

nt eger rog; 1 to 200;|R10|and Rlll ar e l
Rfyd{e , —o—H—— 0——-D—0——CH—0 é

uv
1

R
_g_g-_o—cl,—o—o—o—ﬁzcma"
H .

Formula III

wherein:
m is an integer from 2 to 500;
u is an integer from 3 to 100;
10 R’ is H or C;-C; alkyl;
R!is C1-Cs4 alkyl;
R and R? are each independently H or C;-C4 alkyl; and
D and D’ are each independently selected from RY R, R®, and R’; where:

R*is
R8
‘ 0+R9—
X
o]

X is an integer from 0 to 10;

R®is H or C;-Cs alkyl; and

15

in which:

R’ is selected from
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R12 and R13 are independently Cl1-Cl al kylene; R14 is H

or Cl1-C6 alkyl; and R15 is Cl-C6 al kyl; or R14 and R15
wao opetibrae3 are C3- Cl0 al kyl ene; and R7 is (i) tPEI/US2006/011343

resi due of a diol containi at | east one am ne

functionality incorporatedtherein, or (ii) the

residue of a diol containing at |east one functignal

gr i ndepengemi| y| sgTexted N o ary de, ipjde/ urga,,
anocess pr i iﬁ%%w t

t ogether ’a divinyl ether of fhe Fornula la: ROCH=CH

0-D-0-CH=CHR Q0 _Fornmula |awhere RO is H or Cl-C3 al kyl;

ang is as f ned _A e: W di f thel f b.
as ‘R #oR HQRW\E/\/
HOR6 H of HO-R 7-0H, or a mixture thereof, to forma
conpound of tke Fornmula Hib: RL RL pi-ir - r oDO1C
O%_C,%-C- H Formula H'b where D, D, RO, Rl and

u are as defined above; and the conpound of the

Formula ITfb is reacted with a conmpound of Formul a

| HeherB3n’Gs bin GiegRr @R jo #§ Fornmula I11lc V / mwhere R

and, R are each independently Hor Cl-C4 alkyl; and m
issﬁﬁnilﬂ?gﬁgompgﬂgg’to 500. In yet another aspect,

t hek anister@ond €@ 20G@Re! yner that is the product of a
reaction 1%ﬁretv\_/een: §a) a_di vingayl et her of Fornmula |a:
RORI=@EHR '0 arp-ind ya1 poPmtk 8% where: RO is H or
Gl- | kyl: D and D are each independently sel ected
%H%%ﬁ?ﬁ?&égﬁn'%, and R7; where:

- OO0

where m’ is an integer from 1 to 6;

R® is selected from:

R1D

R4 :
— "0 —R"— 0 o‘]\/\/ ent- H_]_
) ' ' > Y and i Y
18 ) . X ) X , R

where:

X’ is an integer from O to 30;

y is an integer from 1 to 200;

R!'® and R'! are independently H or C;-C; alkyl;

R'? and R'® are independently C;-C;, alkylene;

R*is H or C;-Cs alkyl; and R is C;-Cs alkyl; or R'"*and R together are C3-Cyo
alkylene; and R’ is (i) the residue of a diol containing at least one amine functionality -
incorporated therein, or (ii) the residue of a diol containing at least one functional group
independently selected from amide, imide, urea, and urethane groups. In one variation of the
copolymer, Riis H. In another variation, m is an integer from 50 to 250. Tn another variation, R’

) ) . :
is methyl or ethyl, and R is H. In another variation, R? is methyl. In yet another variation, D is
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R4 is in which: x is an integer fromO to 10; R8 is H
or Cl1-C6 alkyl; and RO is selected frommhere mi is an
W(i)moe/g@ﬂz:from 1to6, sis an integer fromO tRPCB0S2006/011343
is an integer from1l to 200 and R10 and R11 are
i ndependently H or Cl-C4 q<y| R5 is selected from
where ml is an integer froml to 6; Ris selected
R’ and Rf rsdm cydielneecanedlmﬁ‘éiy ej fit mpshervppaian ¢idhs eppo}/m%ra afrjeast

o

0.5-50 rﬁl)ll%/bﬁ'ﬂﬁts iRbhidSDHis®’. G afithed \b@ﬁatlom,rthe &ifplyBerChaPBises about
kyl; or Rl4 and R]5 together arg C10 _gl.k L;engk Lio2.
1-30 m(’d%domlltlssn wibjcheIXels Res ilioRe wAriagon o6t heABAY S |lﬁé‘ 1s 210
| east,. angsa herein, or
In anothe(r Viaslatf%e%f egs@ll)gﬁ eé gfrb(ftrhegﬂﬁl i ¥ndtRGQLBRA &, ?&9 it

cont al ni ng at | east onse 5.
-CH;CHJOUE;CyGCHITHMP I onle paiutien off mwé»bec cmlm@@am Reand R’ is 1,4-

i mde, urea, and &JI‘ et hane gr out%? %) 0ool yol of
cyclohexaprdimgtipdang opb 18- deepdnca s 2h tgg%ffroﬁb @ 5 25 where D
Ii*:ﬁncﬁﬁ?rdﬁﬁc@ Gfle:2 l?@?ﬁ%mc’féa d prbdebs £o0f })re'?paﬁ %ﬁ@&;ﬁtﬂylﬁér of Formula III:

or mu For nmu ere R, are each

i ndependently. H & Cl1-C4 af'kyfl; and'?m is an Rnte
from2 40,8 oLft|;—0<515-D\LQf—i- b —cai—cl—easi—on«J:Hef
pol yol's s a | yol havingimpte thal two hydroxyl,

functi onal groups. R’

-g-—D'—O—lcl_‘i—O———D—-O—CH)=CHR°
Formula III
wherein:
m is an integer from 2 to 500;
u is an integer from 3 to 100;
R! is Ci-Cy alkyl;
R and R? are each independently H or C;-C, alkyl; and
D and D’ are each independently selected from R* R, R®, and R’; where:

R*is
RB
O}—Rg——
X
o}
in which:

x is an integer from 0 to 10;
R¥is H or C;-Cg alkyl; and

R’ is selected from
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In anot her aspect, there is provided a device for
orthopedic restoration or tissue regeneration

w@owpnddeng t he above copol yner. I n anot her vaPCHUB®NG/011343
of the above pharmaceuti C?l conposition, the active

agent is an antiangi ogeni ¢"agent. I n anot her

variation, the active agent is a cancer

ch her ape age n anyth ar i atj_@%,(h_g\ Hy
<I:>@ agei,c ors:zre\t he' a 'i\\Le/-ec h
en

ac
ag

is’an anti-inflammatory agent. In another

t here provieged a nethod of treating a
tatQ tyes @ CorTjﬁdN%lM ease\rii/obafl’o‘]\/\/

i ve agent, rising locally®

O
adm ni stering_a therapeutically effective amount of
the active a t in the formof the above
phai’?ﬁa'i:euti c onposition. In yet another aspect,
there is apttoviRHed a nmethod of preventing or relieving
| ocal _pai. ' i manmal , conpri si ng
ad‘?ﬂq1 S é??‘ﬁ%’t'f?%? Irr?gl 1S:Ebtéel a therapeutically effective
anpignh ittkge ffopcalto dest hetic in the formof a
pharmaceutical |l y acceptabl e conposition of the above.
m §18 £1 FHBIR &0y &i@zo, a{‘&ere is provided a micellar
phgmmﬁ?ﬁt LS 3haperrasiytt encl-oy atigg delivery of a
hydr ophobi ¢ or water-insol uble active agent,
Rodspalecgédijomhe active agent physically entrapped

wi thin but_not coval ently bonded to @ drug,carrier
corrprism@_e,ab =@o i one ation, the
active ag s an aR N_agent. anot her

aspect, there is provided a conposition for the

~sust ai ned ease of time\agent, c rifsi é&p
active s perged pie X CO "@‘?ng@ %
above copo r.>In ef asp , thereis

provi ded a.devic feoho&r{ﬁofpedi C restoration or tissue
r egenetat fod® ToMpE51'AG" t Re>copol ymer that is of the
KoK Ruk&ed abayve. I n yet another variation of the above,
the active agent is a therapeutic polypeptide. In yet

anot hef" variatiop, the active agent is a | ocal
ane <R'Sel eb%e’d\édit'mx( he rsting of-crt H—}y
bupi vagai ne, di bucai né; meprvacai ne, prxocai ne, Y and  gn

whélecai ne and tetracaine. In one variation, the
pharmaceutical conposition further conprises a

gl e rorinteeerst@p it 30 n anot her variation, the active
agent, i 1l piesde sel ected fromthe group

co éllsglil?nr%%g)?aondanset’r on, granisetron, tropisetron,
metrRo® hepR Arirelimdeptodpety Hame;-Guadkyl; .

R and R13‘are independently C;-C; alkylene;

R is H or C;-Cs alkyl; and RYis C;-Cs alkyl; or R and R together are C3-Cyo
alkylene; and R’ is (i) the residue of a diol containing at least one amine functionality
incorporated therein, or (ii) the residue of a diol containing at least one functional group
independently selected from‘amide, imide, urea, and urethane groups; the process comprising
reacting together a divinyl ether of the Formula Ia:

RCH—CH—0—D—0—CcH=—cHR’ Formula Ia
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scopol am ne. In yet another variation, the active
agent is an antiangi ogenic agent. In one variation,

W b@eaetizyye agent is a cancer chenot her apeuti cPEES1006/011343
In yet another variation, the active agent is an
antibiotic; or where the €2tive agent is an
anti-inflanmtory agent.|ln another aspect, there is

whefeard id eTloeC ves bigll; ahd Drieas defined aboseasith & tliel ef the formula

treatabl e by contr ls A dm.p st [ .
HO-D' -5 e denelesaorit - Obo SRy, F8cS PYL SUHCARs Bpichg mgixure
| oAl EBShd ount of the active agent in
thereof, té W?ﬁ%@dﬁgﬁ({)ove%ﬁalmceuti cal conposition. In
anot her aspect,[ there ks provid a meth of
~preventing orl riel i.eving l,ocal ,pailn, at_8 Site bh A e
mamval , conpri §i ng adntnistering to the site a H
therapeutically effective anmount "'of a | ocal anesthetic
in the formof a pharemarulib cal |y acceptabl e
conpositign pof the abqve. In one ect . there. :
wPESbded Re: T €14 Y & SpASRird D0 Pt e resmR i of dieforpple T is
reacted vl 4 Yhoufi o FBMAAIRRINNEDI ¢ or water-insoluble active
agent, conprising the active agent physically
entrapped w tiin but npt covalently t dr ug
carri engﬁr—rﬁr‘%grﬁﬁcf"ﬁoe r%ﬁpol ymer thattpl S0 1?%(2
Forrmula Il above. In oné variation, the active agent
WiSrR 2A0 RP GANGeh irrgeidentl Hooral hEY alkgl end m it be igeges from 2 to
provi ded a conposition for the sustained rel ease of an
500. active agent, conprising the active agent dispersed in
a matrix ¢ Y tis | D6f a reaction
i gLy RO Uk el MO (hAig U eaiclere
between P b ARGSYltciRRbf Bompadsid:i on conprising: (a) an active
agent ; anﬁg (b) as a vehicle, the c(ppomgmer tgat is of
t he For nRIGFAH—P—RotderChispedR, t £33t i on
where: P ovides a controlled rel ease copol yner pharnaceuti cal
" conposition conprising: (a) an active agent; and (b)
RAB Mot€liCsatlylvehi cl e, the copol ymer delivery vehicle

descri bed ahoye. |n one vari.atign of b 0 .
Dagfpd<a'e F%Pg‘,m‘xq’ﬁ)én‘%‘?nélé[tsfﬂgﬁtegiﬁophg ’ag(:5 t ?Rv’trsl‘1 %ggigh%ﬁ?rse “from
R to 60% by wei ght of the conposition m another
variation, the fraction of the active agent is from5%
to 30% by wei ght of the F%orrposi tion. In yet -anot her
variation, the active_adent ifs _gelected from
anti-infectives, antisept\es, §teroi ds, t herapeutic
pol ypepti des, anti-infla tory agents, cancer
chenot herapeuti c agents, ®arcotics, antienetics, |ocal
anesthetliu.c , antiangi ogeni c agents, vacci nes,
ant i glélnvg, NA, DNA, and antisense ol igonucl eoti des,
and coiidiatdgenBorhi0epddf . | n one particular aspect,

the active agent is RNA or
R®is H or C;-Cs alkyl; and

R’ is selected from
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DNA used for therapeutic applications. Non-exclusive

exanpl es of such active agents that may be enpl oyed in
W@ vbilees on i ncl ude chenot herapeutic and ant i BOBUS2D06/011343

agents. In another aspect, there is provided a

phar maceuti cal conpositi ont¥ccor di ng to each of the

above, where the active agent is optionally further .

oy Sren. 2% b aon: ‘ite%%%ét;g@w |

conpusi tion actording to each of the abové wherein the

active agent Rore nutritiopal or dietary
t hi % Hat | m{,om%e\a'oove °~}r\/\/
pharRn#ceut,i c on,> thel nutrigional or dietarsy

suppl ement is @ vitamn. The nutritional or dietary
suppl enent ¢ sition descri bed above may be used for
adrﬁ?ﬁi*zg?ra.ti n{t'e humans or ot her aninals that

strengt hems ant’ promotes retinal heal th throught he

Pr ¥ &nti-q0 oy Shahi:ld 421 k9§, reversal and/or treatnent
of "visual acuity loss in people with particul ar ocul ar
di sgasastegditfeomOp39j ti on may al so be adm nistered to

prevent,, stafrbi | i ze;zg@ev rse and/or treat cataract

del/S B pHESRT . Oﬁﬁét?) _ nutritional or dietary
SURP! AT acQHEGREh AR WEpCHChatky@bove may comprise of
an effective anbunt of specific antioxidants and
Riiigkelddedffemzi nc to decrease visual acuity | oss.

Vi sual acuj | oss i s_decreased, t hroygh use of the
above on@ ion b @ i 2 IS | opi ng
| ate stage._qy adyvanced_Age}r ed rmacul

degeneration in persons wth early age-rel ated macul ar

degenerati gn, The abexe cpnpesition may,l ik
& , — oss. ak%Bahat o aiITH

r educe A S
t he devel opsEnt of he-a ication for the

above conpaqsitio isdis 0 ,éd in US. Patent No.
6, 660" g@g?ﬁ tlﬁéna}qi%ﬁré@m gltoo > whi ch is incorporated
Re8LRcHA ke entirety. DETAI LED DESCRI PTI ON OF THE

- I NVENTI ON Definitions Unl ess defined otherwise in this

speci ffcation, all teghnical and scientific terns are R
uee‘GOhftrew'—ﬁ”-acc ' hei WW -ert ‘H_]'y
1

defini &k ons as they arf& commonly used’and understood 2nd &

by those of ordinary skill in the art of synthetic
chem stry, pharmacol ogy, cosnetol ogy and nedi ci ne.
where:

x’ is an integer from O to 30;

y is'an integer from 1 to 200;

R and R are independently H or C;-Cj alkyl;

R'? and R"? are independently C;-Ci; alkylene; :

R is H or C;-Cs alkyl; and R" is C;-Cs alkyl; or R™* and R" together are C3-C1o
alkylene; and R’ is (i) the residue of a diol containing at least one amine functionality
incorporated therein, or (ii) the residue of a diol containing at least one functional group
independently selected from amide, imide, urea, and urethane groups; with (b) a polyol of the

Formula HHO-D’-OH or a mixture of polyols, where D’ is as defined above; and with (c) a

compound of Formula Illc:
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"Active agent"” includes any conpound or m xture of
conpounds whi ch produces a beneficial or useful

WO e®al1o5123:ct i ve agents ar e di sti ngui shabl e fr oPCBUS1906/011343
conmponents as vehicl es, %LLI ers, diluents,
| ubricants, binders and offier formul ati ng aids, and
encapsul ati ng or otherw se protective conponents.
Exanpl es_of actlve a ent and their phar *
accept abRe s 2ar & 'tar maceut i cal , FBEEMUM or
cosnetic agent . SUI t abl enbhar maceutl cal agents
hncl gde e F hhdshenb bt ¥,-2G%L18% and m is an integer from 2 to
rlrgfac(eH? %/c ac%%éve agent s V\h@ﬁch may be

500. In (%Hﬂaﬁllaﬁtblﬁ fa UsattCom of tig Edyolbis a ppyaldiaving mere thandsiodydroxy
application (including, for exanple, applying to
functiongigrehsd skin, | acerati ons, puncture wounds, etc., as

H{\ﬁhéthﬂsa f[)&tt Qhérdfi&hfoRt ekl ACiedice M orftiopbdict irdcatiooor tissteh

as subcut aneous, 1 ntradermal, intranuscul ar,

regeneratinh copuding fhecbovecopelymer. dalenetheiyasietipp Al theehay Rhgrgpceutical
t.h t I d but t

COmPOSIHH]?,ISt ¢ ﬁcglg(gta%@ttgg i &Polgeﬁ i tgérgmhﬁ %%gﬁé} a/ra]l{liat\llor} glle active agent is

a cancer cﬂ&ﬁb@xbﬁﬁéutlo%?g%ﬁt CJJn%Sth@f vaﬂrMﬂoﬁ,uihB actibesdgentan bn s&tphlo‘ccs or where
(e.g., benzal koni um chl ori de, benzethorum chl ori de,
the activehierthext ithinflgmmed et a8eiraf eni de acet at e,

]ﬂE ?%1 rb'fsgéﬁt t&%@ Fﬁ}e&r&@r% Hehof bt fr@attﬁf B8se state treatable by

sterold 9., estrogens,
controll@ RS lobsl, ad&ﬁﬁhmgmlsqf Mbvm&mt,wompﬁgmg&p@lly ﬁémlmstermg a

ik th t ti
therape%k9ﬁ%g%’%%é?ﬁﬁﬁnmtg %lpa@e%r tﬂ'gﬁ fl'%)gm 5 ie abo(}%gharmaceutlcal
composﬂgﬁp T{‘P?ft%ﬁth@f SpRED the?é"lg tdreddd &@pthoarabaesitds @mndlieving local
antiinflanmmatory agents (e.g., aspirin, |burf?
pain at znmmrm mema,mmd, oompriging adiistening toithesits a bempoutically effective

amount gg ni %nrgg‘%leta c eretilﬁ ?@%ﬁ%a%ﬁ&?&g?@gﬁg%% 1@ QSHﬁ)bﬁtlon of the

above. T hi orouraC| |, thioguanine, carnustine, | orrustl ne
nmel phal an, chI oranbuci |, streptozocin, nethotrexat €1 for th
In yet eiasherraspeds) thesye Providgr apnigeiar pharmachpfya] pmposition for the

deliverya F ]I%){%iégﬁim%kll)  or SAHOO, &hﬁle ?ct.l@é):i(é%ﬁf" le?lbﬂSlné ﬁ{@&&'tlfv@ Agent physically

narco I'CS hi ne, gerl di ne,

entrapp6@@&hitehut astcdvakently bended to aa]rugmeﬂmmn(get g aboverrepolymer.
am de- or anilide-type | ocal anesthetics such as

In one yagigtioadls ?Fél"e&g%‘ﬁé%lg"g%‘mcﬁ%‘iﬁr\?&?% ne, procaine,

!fﬂ GRbHEr ahsbgétrﬁ%é' i98rovadid o ddgnpostdh fortht k@stathedrelease of an

nts suc as on ansetron granlsetron troplsetron
active mtoodrnmmg the activnggent disprasedsia appatENicABPTisiRE thepbove copolymer.

In yet agaﬁp%qs%?%ét?xg% 1] %reg{fl (izeida 08 S %@?%gﬁ%?%;c?@ﬁgﬁ bPtissue regeneration

compmi?lﬁ#1 5‘1@&16&1 Gfnt iVAaEE F&fﬁnulémztboge nin ydRhidothBNAratidn of the above,
ol ynucl eoti des, antisense oligonucl eoti des, Qd local
the activé egdmt ksea thmeetﬁrca%@mepﬂﬁ%« ehx Yeb AnqEhsr ariapon dhediive agenyt s a loca

anesthe%c sglected from the group consisting of bupivacaine, dibucaine, mepivacaine, procaine,

2

lidocaine and tetracaine. In one variation, the pharmaceutical composition further comprises a
glucocorticosteroid. In another variation, the active agent is an antiemetic selected from the
group consisting of ondansetron, granisetron, tropisetron, metoclopramide, domperidone, and
scopolamine. In yet another variation, the active agent is an antiangiogenic agent. In one
variation, the active agent is a cancer chemotherapeutic agent. In yet another variation, the

active agent is an antibiotic; or where the active agent is an anti-inflammatory agent.
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locally acting active agents, such as astringents,
antiperspirants, irritants, rubefacients, vesicants,
wa@edoenadehg agents, caustics, escharotics, kerP€DU§1006011343
agents, sunscreens and a vz iety of dernmatol ogi es
|nclud|ng hypopi gnenting a 5 antipruritic agents. The

term "act t th bj d
In e arpest. OGNt BRI samenAL PLETTES SRR SUERE BY
controllc%rr%fg%eelr ?al Al oY tSin PEES ﬁ@'&:bfﬁﬁﬁsm? Isoan{ a@hiiétsring a

lers an nutrients. ro- rugs o the active
therapeu&gellyteffean\& anmeing d&the\aictive agelnhm the fpm Q;ﬂ‘thQ pleovisrbigepaceutical

composfﬁgéf g{:%]oggﬁlr aAI k?/ Itllber«? }esgq%gﬁgg g e{t]lﬁ ?rqﬁatv%r ﬁ}lg gl(‘: %erhgvmg local pain
at a site i PHBnAES] DndRihg MifisRIABEH AR saE at@hpautisallyeffictide amount of
ydrocar byl having fromthree to the nunber . of car hon

a local antsihaticde ﬁuegﬁoan@da@ba@nace@lcaﬂyapwmble wEpRsition fithephaye-
g‘:%%?ee(ggﬁ hy! i PﬁoYlaf% 5 {mge]@p%ghancﬂfggg%rggég posmﬁ)n for the élehvery of

a hydropHd®id drk@ater-ibbdibie l&eﬁved@a:ﬁt esmarisihg dheghtive ngdnt @h};ﬂ]@iﬂy entrapped
chain divalent, trivalent or tetravalent a

within bubgetcenaReHy bRpderl e SFRe qaéﬂ?ff?@ﬂ}?ﬁlﬁ%ﬁheo?opei’%ﬁﬁﬁ%% fsthe
F onnulagﬁia#)g{ﬂeiat Iﬁ%’nre] 3?11?[13?{ C%Eﬁde QFen® ¥Cnl AntiSAHoEF &e@E In another aspect,

Kyle aving fromThree to the nunber of
there is pﬂjvﬁrlm aaioﬁmsnﬁeﬁ ifgrtat subtz(laecgreleaeﬁ Qﬂanaannyp egept, copprisgigihe

active age Ig I dg%%{(ﬁ%/(i }e{@/ ..and incl Uge C‘i_pojymﬁl}tﬁﬁrig)lﬁ gf the Formula II. In another

aspect, ﬂ'lef'% 8 Bﬁ &‘aeae plénﬁa&ﬁﬂ&éd'c@ﬁ@osﬂloﬁ chapNdieRNga) an active agent; and (b)
|l ene, 1,3, 6-hexylene, 1,7- heptylene and
asa vehlctie, the k@olmrdbﬁtoa phtheFormpladlegr adabl e” and

bl 2 gglmbls ¥ ll’{VﬁgtIO O]i)rtoglcdtéé glcgﬁ l%gg%lle%s%’cgﬁbl;}ﬁﬁf ﬁHQ{‘&éceutical
composli’c[dﬂ &ﬁmﬁﬁinge(’ﬁ‘) lah @BtIeNAgent; Aad (shiasg deheer&ozbhmh: tfe dopv]yn@r

rotrcrganere ne st ot sl o B oL o0 ool B 0% ot
active a’lgnven?lj YEfo¥ ﬁ@‘% g&&%@%’c}{??ﬁ‘&ﬁémﬁn t]ﬂ%n@th@ﬁ@dﬂatlon r;the fraction

ron 1's ages between and wit
of the attiee ageht 8 fvin S%eto ;SOPAyhxc eerght offihe delglpasj‘aom ol st andiber variation,

e B o Bk 3 BT DB B Sy B mosiogpppentos
antl-lnffgﬁﬂﬁ%fy ;(g%nﬂ can@er) ch%ﬁf&)ﬂ%%&dtlé foctdhaektiaf adnidies, local

(e b"), formthe bl ock copolyner such
anestheass -aammmgenmgentsbva@cm@ @@ng@xﬁpBNww&@nﬂﬁ@sme

ohgon%?eé)tlgus di (fx{Iﬂ %ntltlcrgls(%ﬂb Iegtﬁ tsﬂé g»ﬂ% gaﬁtlgﬁlaf" Q&bﬂletﬁctlé@ageﬁt is RNA or
DNA wB&] M2 aeka)cufi®bpiRichiden einealusiteasdmples of such active agents that may
be employed in combination include chemotherapeutic and antiemetic agents.

Tn another aspect, there is provided a pharmaceutical composition according to each of
the above, where the active agent is optionally further comprising one or more nutritional or
dietary supplement. In one Variatibn, the pharmaceutical composition according to each of the
above wherein the active agent is one or more nutritional or dietary supplement. In another’
variation of the above pharmaceutical composition, the nutritional or dietary supplement is a
vitamin.

The nutritional or dietary supplement compbsition described above may be used for

administration to humans or other animals that strengthens and promotes retinal health through
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- the preveidinot sabilization, wieselangor fgammengef i

copol ymer include all of the above conbinations.
"Conprising” is an inclusive terminterpreted to nean
weowbadyiehg, enbracing, covering or including PEEUS2006/011343
el ements |isted foll ow ng 5%5 term but not excluding
ot her unrecited elenments. “Controll ed rel ease",
"sustai ned rel ease”, and sim| t
TSRl S heb e with
. . whe fi 1 : TR IWabili
partiuta {1t 0865, M6 ARERLILT £ SRR B g e b iline
reverse @dﬂﬁﬁﬂe@tﬁqﬁraﬁtidﬁ”ﬁelopmeﬂte T hi Ipaesent epeEticatior dmtady supplement
toon & ti S : .
composifge 86 bHAG SR AR FBISF GRS SIEE)E B O e e At gents and
high—dos\ﬁgé ¥inB%o @eéré’a@? VisBa a%ﬁi_t? WEBT Yktiaf /GHONSss & @créaR€d through the use
pRar maceut 1 cal conposition of the present invention,
of the aHolve compesitién betedasing id fiskiefistendopmattfe stegp er afvapepd age-related
exci pi ent .sel ected. and.the concentrafi e
macular GegeBTA if RO CRUN ot a0y RRpRraddl The gpove
composittiBﬁ A1 eRisd 1BIRRYRe Hsk bhEsualbeuitflofydsatisted withfthd development
l'i nkages between and within the units Of'tﬁf
of catargstsl. yEhseapalieationifer thg ebovst comgnastiopds disglased jp - Rebptens No-
trolle g L ot etal s and
6,660, i i Gihr ¥ it SRABp ok hcilini R pRUNEP

nds in the pol yacetals.
Q her. factors determining the rate of release of an
active ageTAILED DESCRIBTEON QRFHEJIAVENEION
conposi tion include particle size, solubility of the
..active agent, acidity of the medium (either interna
Definitighs external to the matrix) and physiccal and cheni cal
roperties of the. active agent in the nmatrix, ..
Tpkers Jedingd pEKrEisein iitgion, ﬂﬁé@?ﬂcgﬁm}ﬂrﬁ%eﬁ“ﬁ%%ef{“ﬁ gre vsed
herein at:w}‘&ﬁl'gqg $heiConVelitRat PSR stak Rbyaie esthinvBlyagedind dnderstood by
site of interest, controlling the rate of access to,
those ofurdinetyeskslbinthe attiod spsheticechetasity, bharsugelesyra@mstelegy and
mediciother means, and facilitating the application of the
I?genﬁ to the region where its activity is needed.
“Lelive £eRtifSuddlng eFinps@id 6t mixage of bahpaads midsprodeces a
tenperature of the copol ymer sol ution or drug delivery ..
beneficlal quisefulgesulii deive 8eaits asibinghahahle Bemoiich é%‘BE?%FPEPr"é vehicles,
. _of..th | _ L1OL " ]
carricrs, Fil ot B P SR b AR g BOE A SuRRE b Sherwise
protecti@® BOInyoisnts MElangdasofraetesr sgentshad iedir pjelraa¢anticaliyharceptgble salts,

the tenmperature pel ow which th ) .
are pharmaceutlcr::ﬁ), agricultural or cosm\g’gc agents. eSu?tlagI%l%harmaceutlcal agents include

locally or systemically acting pharmaceutically active agents which may be administered to a
subject by topical or intralesional application (includiﬂg, for example, applying to abraded skin,
lacerations, puncture wounds, etc., as well as into surgical incisions) or by injection, such as
stibcutaneous, intradermal, intramuscular, intraocular, or intra-articular injection. Examples of
these agents include, but not limited to, anti-infectives (including antibiotics, antivirals,
fungicides, scabicides or pediculicides), antiseptics (e.g., benzalkonium chloride, benzethonium
chloride, chlorhexidine gluconate, mafenide acetate, methylbenzethonium chloride,
nitrofurazone, nitromersol and the like), steroids (e.g., estrogens, progestins, androgens,
adrenocorticoids, and the like), therapeutic polypeptides (e.g. insulin, erythropoietin,

morphogenic proteins such as bone morphogenic protein, and the like), analgesics and anti-
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copolynmer is soluble in water and above which the
bl ock copol ymer undergoes phase transition to increase
WO poogitesiesity or to forma sem -solid gel. Gel B€T/082006/011343
tenperature is also known as |ower critical solution
tenperature (LCST). "Mat ri x27denot es t he physi cal
structure of the polyethyl eneglycol -pol yacetal or
inflammetety agents (eghiaspienwibiuptofes seproker, kytordlea Gf3X tIhahibiprsy £OX-2

1nh1b1tor§,rptn:a|thq ﬁ@p{'ﬁra@grf %ﬁ)@ﬁggz&{?é ?a%en# (g :’trlg%Chyr}o g%ﬁ%?
cycloph&ﬁ‘aﬁﬁﬁ@Sﬁ@orom@@ﬂlytﬁidgﬁhrﬁﬂ@ @hﬁl@lﬁhn@,(lbmastﬁieah}emmt ¢Hibrathbucil,

fers to the properties of an exci pient %h when.
streptozcmlmemethwtrexateh@uqsnst}t@s hlfp@b(é‘@l yléblastﬁ%ﬂ yléléé%la‘?o B Cip,
hase S
camnore S8R S URE S, REIREL ot the U R PR PYR IR, maeperine

codeine, aB@Hh{éTElEe)Sl@bMtalneﬂhetws aqgethd:sanﬁdd:-umanﬂiﬁeame tolaal anesthstics such as
‘when used in reference to i ode dabl e é
bupwacmwﬂgmmec@ﬁwa% prPoaiRen EisRire: GREAHa PP (g entemetic

agents sYEH z?sr fos! Hﬁlk&fbrp ﬁ’g 18&ron! ﬁﬁt&lldiﬁi&nﬁfép@érﬁﬁ{done
ﬁ er

sso at a f ncti onal concentration, and
scopolaxﬁﬁienir&l hhe dika,tan&ahgngmna&gm@ (ol ombrestagie) gqﬂ,t@it,rostatm anti-VEGF,

tenperature of the .bl ock
I RT T R A
antlsensE %ﬁE&Hﬁon‘NﬁésC Bndrusetiikee Th prgest 1ﬁVermiBhaﬂiHy| alsi:ekih apfphmﬂ wogther

.g., by bi ol ogi cal fluids or enzymes,
locally a:rcmg actibreigenist sughap ASIREW IR %W%’@Btso’gﬂé& taﬂ"% vesicants,

sclerosnbg %%ﬁl} ecz?u% ics %séh%f Sl 161 gﬁ?ggl t éSuﬁ##%ﬁQ%{d :SQanety of

e desire p’harma ect. Prodrugs
dermatogiés iBOMBRgNYpopignidatipg epbareipniviticrageitsy Thg tayme agtiverageats”

T T SN e i
or mhletSJ's gl%g%’%{?veg a&lﬁﬁfec Qllr' BifiE% add Hﬂt@lehféc lPesi@rugs of the active

wher el n a ydroxy, am no, sul fhydryl,
agents aﬁ:a [ﬂmh)dyzd evithiathecoype ofrtberpresent an\@nhm und i s bonded to

gﬁ&y? d %@8}% g et asra]mgi?ﬁea hﬁ r\égéjrp I wgq\éoﬂ%lﬁ TOEJIO goeﬁl% rn?ﬁn% er of carbon

atoms déﬁg?ﬁ@df lor @PARKES §P@ﬁ:‘hb @thyate ARGy (qﬁmng (ﬁd)ﬁrugﬁee to the number
but are not imted to, esters

of cabatiabiy 1@@%@@ Gb-4 Fo e g sl S GV, -
propyL FRERIBRA R prBy b TV E BN SRR A SV &Y,

oA 16RO Whotédmettdigitak bgmohkabcham divaletthirivabst er wfravalent alkylene

h
radical lsua‘ggg grly;l;] grlee}qg %%\pgﬁérke?ggér;boy gac sfq:eg%élg\é tclg\rf?g)ralgc%eg or cyclic

saturate%ﬂ%mogﬁ&?eﬁlypfla‘ﬁﬂé B8 At 8R&lumber of carbon atoms designated (e.g., C1-4
alkylenyl, or C3-7 cycloalkylenyl), and include, for example 1,2-ethylene, 1,3-propylene, 1,2-
propylene, 1,4-butylene, 1,5-pentylene, 1,6-hexylene, 1,2,5-hexylene, 1,3,6-hexylene; 1,7-
heptylene, and the like.

“Bioerodible”, “biodegradable” and “bioerodibility” refer to the degradation,
disassembly or digestion of the polyacetals by action of a biological environment, mcluding the
action of living organisms and most notably at physiological pH and temperature. A principal
mechanism for bio'erosion of the polyethyleneglycol-polyacetal of the present inventionis
hydrolysis of linkages between and within the units of the polyacetal. Biodegradation of the

copolymers forms nontoxic byproducts.
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groups, oxines, acetals, ketals, and enal esters of

ket ones and aldehyde’functional groups in a conpound,
wa@paotibra2d | ke. "Reverse thermal gel ation” is tPEI/US2006/011343

phenonena wher eby a solutlgg of a bl ock copol yner

increases in viscosity, in some circunstances

transforns into a semsolid gel, as the tegﬁoerature QI)
“Blwk%mlym@m”lase polpmerdhel canteinea blrek gepngpgnomer (.. “a

ur.e t C ” NRESE h as -a-a-a-
Conne"te\ﬁgggiq i‘ elggré%lﬁ%o(ln gﬁ%) tgor t he bgur po gls of S?(I:q_eas aa
a-b-b-b-b-BY @Mdk%@)polyhﬁ‘s n@dybe’ 1@61|ude vaddus aﬂeﬁ?erbmdmmbﬁmt@am igdiidigg a-b, a-

gel state and the high_ viscosi t

b-a, b-a-Bipndahe Hee. ghs a%qdéwrfﬂwﬁ%la%f@ﬁﬁ%o -pebftgﬁtgﬁ,enséllygéfql%
copolymlgx(‘)wgfudg 2Nl o?mea[b%bé‘ F&nbﬁlgﬁ'o&el reverses to reformthe

SCOSIty utton. This reversal to the | ower
“Vospeisinky issal mbluswe neEyn intergretedtta meen sontFining, epbracig, covering

v oL AL 5, P B G s e

}ﬁ&bﬁ&i RMsENanaeind rEf%@see hal seallacenmpost ik@ntoafendtea mode of
yner system AU | nteractions to formthe gel .. ar

active agdny déloaty That egcasst whaerstha aehivergapitis recased Eopnge fislleFé:; velcle at an
ascertanb%}ﬁ? akl ﬁ?llag):cl ag%/ g{{]%rét 698 A% time tcﬁaﬁl%éip%fbed Hﬁnfeaﬁtely upon

an attive agen
apphcatioﬁto‘f’ i) 8dtionP WektroBtd or mtay‘ﬁﬂdhyleﬁmgdwmmchfolr j;lamEI @ys or months
matri x. Sequestration qf an act ent W Q h
o masery B R f PR 1oy b Ditieniytapmpostton of the

present {é'lgelgtl nlg HeNGteldrTBeNe vAifilde 511 $n B @yp'égﬁﬁltle &Rtiflent selected and the

manner, perm e rel'ease of the agent in
concententioh ©€ tlﬁeixylpat&i’t Ilrn’éld cbmpalsltlolm Another dateraminantpf the rate of release is

t ect t.abl t
the rate Q%ﬁyqigWﬁlgn tl?eAl ﬁ ’ Sgagal ns]%l‘gp H—ﬁ e%ﬁ%'o?rhe rﬁol#fzi?:gtals. The rate of

erel

hydrolyla% %:Km?fna rb@fct)nﬁ@lﬂ’&ll BYHRE cbipbsix 6 the p6lyacesalh tihd thie number of
er r about 5 to 25 C, but when the tenperature
hydrolymzibld: bmds hie threcapdyaceetals: ADthenfagtorsdssuminag e atprirglepsest an active

agent rp Py oo LR oAl opiud S e el SERP TRy of the active

agent, a@@ﬁt?rof tHeaREHinN@itadt ihfeehal ONEOShAlito mhemhaﬂrixez atdphysogbbnd chemical
transformation of the copol yner may occur
propertspoﬁtha@é@‘tﬁsﬂlgﬁnt Wethe 888 in | ess than about one

Sﬁ Clll‘f,'eéy X&{lcl\é‘ h{a]rl&&esa&)?&ﬁ% %ﬂHﬁ ﬁasoche lfgR8ondRBRAMIgEnsporting

osrtion o erane t he thernogel may
an activ®dgsiit taa sie s0ha¢rast] d:cﬂitﬂoj/hng tharatsof :mces;rto apelease of, the active agent

by seqq%g{*atél:ogs%g %{}@? g}/e%gé %.gg { Oféht%ﬁgg{ gel licalugn E)P &16 aigent t(r)] %he region where

its activity is needed.

“Gel” denotes the semi-solid phase that occurs as the temperature of the copolymer
solution or drug delivery liquid is raised to or‘above the gelation temperature of the block
copolymer.

“Gelation temperature” denotes the temperature at which the biodegradable block
copolymer undergoes reverse thermal gelation; that is, the temperature below which the block
copolymer is soluble in water and above which the block copolymer undergoes phase transition
to increase in viscosity or to form a semi-solid gel. Gelation temperature is also known as lower

critical solution temperature (LCST).
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can be administered using a snall-bore needle which
significantly reduces disconfort during
wa@odwsnoses ation. Further, the ability to adm nPGI/E82006/011343
thernogel s using a snall-p?ie needl e makes thernogel s
aﬁrtlcuLarly advantageous or ocul ar applications
ere the use of |ar bor e need L, 0r th .
Viaghe Aeoics heshyssri g uaRYs cege peb Ry lTEehTIp yargal or delivery
vehicle vﬁH&P ggs?ﬁ{ﬁ?lg r89ths [ﬁ?eyacltl%éq%&ﬁ idlh bfanfer gré®R$utih B release of the agent
I'mpl ant'ati on or operation, and may result In
until the pa]nge&g@aglymlim@aeetdhmgﬁ @rigcethpodes.ke. A
lherapeutic effective appupt’ mean s
Poiseiny olieriabEcmysieRn Yo e BbepitEs Y Bloipient
which, whled SAR& witﬁ ﬂ%ﬂcfljzé%hﬁ&ﬁeg‘lﬁo@bﬁ@ﬁ&etilr fainse @Ingﬂ@phdsbl amd does not

I sease. "Treating treatnent” of a di sease

cause any phyudEor thﬁtqhﬁ@gets e the ety reghicebeRlyRee i n an
“ﬁgi[yrnr?p&solgg% or %ae r?glééj soo“:flgtlcﬁﬁoa%ﬁ Ghd fcd RReflhSGAR GoRtncdRES

I't synptons of the disease
blodegraﬁ%le Rivckaehblgmict eatimiBed in such bd)]lutlbm halt heanl b sedardased solution

o 8 s o B s
temperat%r&?@&g\g thd gﬁ&ﬁbgﬂ t@& é%ﬂh\é%lédk%bﬂﬁzﬁle} and

Ieving cau3|ng regression of the
‘iﬂ’lr@dﬁfgé)dﬁnﬁes a phmmaumlpgs:eﬂy Ufacm‘hﬂ oy lpgs\ative fomm of a Compound

. "di seas u eno
which bt @G ﬁ@d‘mﬁlzgﬁ? 1%‘“581 %1’ h%l"é’g"e%‘f 4 B eyame,
subject eﬁ’[e[r E@lln}‘rﬁ&%ﬁh %bﬁ%ﬁﬁh%ﬁiﬁl&&l@' aciVdbratite actlve form of the
pol yet hyl en@q? ycol - pol yacet al - po] yet hyl ene | ycol
compoup@ i1y erdlet tal oy qﬁettlwlleéﬁ pharplacolpsicylriEch| Pro 9@ compound can
ch co f:
be prepEP ol U RE T st R Loy SRR Rn fi compound fy uch 2
way tha@lfhe @nd&ﬁctdﬂibh(s?hﬁ? tbe cwaded fmemr@aj ﬂlﬁaseoiﬂle papot whpomd Prodrugs
"ohydroxy aci d containing” unj t d tbes a un ere D
include gpmppurids wherein a BydioRyy@uan, BIPOXY OpF 3, bglfl faieltroinig:)
compouna ig ]E%%Ipor nﬁﬁpaérgb&%a‘f Y& Bé:clﬁelv%ﬁ tn?{flvB he fe%@ﬁerﬁﬁ‘ih@ﬁgé Bldroxyl,

fraction of
amino, §udihydsetatbqagloy eaﬂ')yhydrygdlymepecdvﬁyo Ckamples pf pto@mgs include, but

are not ];glftgtlé%/ rree%t%fét(? g: %:Ie’%ité %ﬁﬁ%&%ﬁégg trgrléa?%g %1 3 su]ffates and

| benzoatg Ia %iv)é@cﬁh%larb@ﬁ{ay&tolfﬁb@ﬁﬁg |f1¥r£bﬁbna1@i‘&ms me EUN [N—dirhﬁhylcarbonyl)

ease rate of the active agent. An
esters ofcmbeuyi |fmg:tloml|gromr{ggegthﬁl asEeS, mqmlpcémpﬁ@amltﬂsters) N-acyl

denvatlfz%g & ﬁ]s %;Nli ﬁ\?ﬁ/fdnl LR b%?é nﬁcﬂl#‘%%&%s%ﬂglgho 1noﬂ§s°5 i#b @chctional

units ere
groups, RBxahedacdtfs,Rétals, and enol esters of ketones and aldehyde functional groupsin a

compound, and the like.

“Reverse thermal gelation” is the phenomena whereby a solution of a block copolymer
increases in viscosity, and in some circumstances transforms into a semisolid gel, as the
temperature of the solution is increased above the gelation temperature of the copolymer. The
increase in viscosity may be spontaneous. For the purposes of the invention, the term “gel”
includes both the semisolid gel state and the high viscosity state that exists above the gelation
temperature. When cooled below the gelation temperature, the gel reverses to reform the lower
viscosity solution. This reversal to the lower viscosity solution may be spontaneoﬁs. This

cycling between the solution and the gel may be repeated ad infinitum because the sol/gel
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The fraction of the polyacetal that is amne
containing units affects the pHsensitivity of the
wo a00e/1af12hydr ol ysis (or bioerodibilty) of the PCT/US2006/011343
pol yacetal or bl ock copol yger containing.it, and in
turn, the release rate of ?@é active agent. Wth

respect to the individual "am ne containi
transmorddmﬂsslot)fnvph@ ang ichines Ipthernenyiegl ARPHRREU ?%ﬁSPPgm}?F gygem. Al
1nteractloé{s 3%or(r)n %[% é%f{lrg ?)Hgﬁ%aq Eﬁera@ﬁ@ﬁs%ﬁ*ﬁloﬁog idv81vEGhE ﬁfrﬁﬁfion or

one or two am ne groups, and
MBdﬂngQW@byﬂémxxmdsor bls(hydroxyalkyl) cyclic am nes,

TGN AEEN S EE R EE R
spaces o?%b@e@l&%@%ly@él%?ﬁ%%ﬁﬁﬁ%xo [SeqRéstaRbmbl dh adtie @dtyvithin the

soft™ units denote
matrix miagydinvit thwtbxm riffest adfthe mnp orglangtheltime efipstipn o€ thepgentdp 2

ich relative to the acetal a
controllem}ga%&mfﬁaﬁﬁ%wfe@gﬁ Ofstg é nglm HECC%S yac e% O%gﬁ&ﬁyo&ﬁorgamsm
or prote& %B%M%@eﬁ%@ BEaAhdl tibackibn of thardvirtmhés. ar e u nl t s V\,her e

R5, "soft" units are units wher
ARGthemdgﬂ} daw@we@ berginép'a blerk ongRBcerolymghhat Wﬁétﬁ és ¢fialution in

water at 058{% ugﬁgtg% g, %f] \J&élget%‘c‘cg ?e'ﬁgpefr:ﬂﬂfe Cﬁfmheﬁﬁc%‘épls raised todabout body .

|y’ se m am I mde,” urea,
temperatti € ttAsio81 DAt ABPS:, 37W|lﬂ foln hirsians) eheocfopbbmdr\fnmqﬁpmgteaﬁl that is
units where D or [ R7. The fracti on

substantigyesNae 1t HASH| BeRaIbgEr DB GG URT L G Jir BPRf S
transfonrngﬁo f:ﬁlx@ '38%(9??& # 5@l o%ﬁtsﬁorﬁﬁnéoﬁﬁypxﬁby €k @l 1e6¢ thlah @bdut one

|n|ng|t Vehi cl e nd “"carrier'
second, demhm a:mut o itivener ledsatDapending bn @lwqmpoalt@wé dhs thpppeel, the

ch as har mace .cosmetic preparation for
themogﬁﬁ%’é%%lsg?%e?u nﬁﬁﬂéﬁy (ﬁﬁaglsgélgg{ll c or other biological
6ht ‘Fé&ttlculgf' ASLah RBS oS BleMRckdyis\tedig ﬂféSVEﬁéleod:t&ﬂe feens the thermogels
Incfude transporting an active agent to a_sit

can be adntimistesad ustuga srodll-berg nepdle maaeh %gmgg@g]éfgeqhg:es g}scomfort during
admlmsﬁrg ﬁlz Sﬁgﬂg‘rf §0s 1ﬁf}ﬁafto 1t t@ﬁf]&%@y\%‘?ﬁg Q%l‘ngﬂ] LbBfe &teﬁl%rmakes

aC| e app ation of the agent
thermogde®s pdrEcul@gy @dkfa‘t‘lkﬁ@é@lslfbﬁocaﬂztrl apbligations whecdhe u&'@@fﬂpigeé)ore
of vehicl es and carrlers i ncl ude s I|d

necdlesngrcho FEFIETEHEE0f H A5S15HeISaLore e X WEPEPEe, g may lead t
dlfﬁculﬁ(?ﬁhﬁ&gia%gatfo%& o Suéii SRERSARLSIDN BBy Bsub BBmage and the

S re |ng ‘W th a tools such as a
like. Spatula Ranges gi ven, such as tenperatures, tines,

Z‘cﬁ%gp%ﬁx%elﬁ? gféelﬁltﬁlérg a@?ﬂﬁtu lg‘ljea?lg th%%?x%u%? {h%g wid a%ifXBk R to an
amimal B a68RE 2ldiRMey Rishit cRie el ¥f&dt treatment for that disease.

“Treating” or “treatment” of a disease includes preventing the disease from occurring in
an animal that may be predisposed to the disease but does not yet' experience or exhibit
symptoms of fhe disease (prophylactic treatment), inhibiting the disease (slowing or arresting its
development), providing relief from the symptoms or side-effects of the disease (including
palliative treatment), and relieving the disease (causing regression of the disease). For the
purposes of this invention, a “disease” includes pain.

A “unit” denotes an individual segment of a polyethyleneglycol-polyacetal or polyacetal-
polyethyleneglycol diblock, polyethyleneglycol-polyacetal-polyethyleneglycol or polyacetal-
polyethyleneglycol-polyacetal triblock chain, which comprises of the residue of an.
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The pol yacet al - pol yet hyl enegl ycol di bl ock and tri bl ock
copol yners are .of Formula |, Fornmula Il or Fornula
WO bdog/1e8200t ed dbove. I n one aspect, the di bl oRPKRI/ESH06/011343
triblock copol yners are thernogel diblock and tri bl ock
copolynmers. In one aspect,” {he structure of the
pol yacet al - pol yet hyl enegl ycol thernogel bl ock .
ethyleneglypol molecula vefts Hervtive,rrepidue efa diviyd gt and the repidysof 2
in Formula | is one of a block of polyethyl eneglycol,
a bl ock conprising a divinyl ether residue formng the
AP+ YAGALRY abil @6kitainkhd Nurtaddhotes p aaf mthepaDros Mifis Riid.e. in which the

~divinyl ether residue being separated by the resi ﬁIuF 1

polyol isgfrepared fomya o-hisdroks paiB|oy chelis et fgeeandd, Q}Pﬁ‘gﬁt © lormuta

4+ sthet resi. I LSal Qdorefi 1
HOR Gy el GRURL ST PedP b S ERITRE) Caa EoP i ertiblodk popotumers
that is onlfydfdl?@ aeid Qoa@?ﬁilag ;mind; yﬁﬁdfdtwﬂhe n&g bt]byﬂrob{h{@ l(qm@eerodﬁd@y) of the
‘ copol ymer useful for the present .inyention, as.shown
polyacetahpelypthylegeglycqlsand 1B|“88k"h81r§18358 P r(?}/l ee%"ﬁ?é? 3L due
&JI‘P RNAGERInfatife QB CkenBles AU SiHRYE 8B @gd1c6RtainsaR thabtiiie amine
bl ock of a divinyl ether residue, with each adjacent . .
functionpHiyriscarportated thigreinn whicktinene okt e tipes AfURitsHREE oy 1SR

The ﬁacgiggto{q gtfel ];g)igaé:g{al &gﬁiépagrlti%{% lg?n&&{elﬁ%mg gﬁ‘e&s &{f.e(ﬂH-sérﬂitiVity of the rate
of hydr«?%ié/ ?ﬁ%‘icﬂaﬂtﬁbﬂt@} byihe peplayesi orbiakicopolyaley netainiefitland in turn,
or

e present invention, as shown.in Formula JLlI is . ..
the releasaaate pf thechivk agsnt-pYiiihaesRerkindhe ng‘fl@“"‘énﬂfflgletﬂoli@ﬂ%“% ypit, diols

of the fhY ﬁa%blg’:p)g-f ik JHBnactididls 828 b 6@GNAoRAl RAlhIY heo 10

W rresi eing separated by the Tesidue
carbon &bmeiatepabied by queel éwabinynesgrdinm, and di(tydeoyy) egehis@ydioxyalkyl)-

NN R R ——
hydroxyg%x;g)gpél' 0@ ez afind rdipB aelys et:&{m%{] &, PreferdblyStértfarpnghige groups.

dl ogi cal pH_ to produce the correspondlng . )
tiahdB ayd Csofe’, unith dseothyudiistyal aindls of the Rolvaeetals, the figptions of which

e A PR B PR 8 Ot
block c&ﬁlﬁyﬁgﬂéanitaﬁﬁin?ﬁt. eIROENGHS aacidts WHRODLITD’ is R®, “soft” units are units

pol yacet al - pol'yet hyl enegl ycol bl ock copol ymer is used
where dor B’ #ieRi-very vehicle or matrix entrapping an active

96 rock L0l hiShobds o diol contains at least one functional
R T e e

group ih@peadatl9fselebied &ohi saidegmmmitie, urea, and urethane groups, Whi.Ch is one of the

two tyqu)g l@%&ﬁtesffglile_ég (é)leq))/rgt%{:i)é léggg%gl%e G gql;;onb!)tqcﬁlé pglg!ggeltéﬂﬁa{t ish ﬁ}\/drg genat)onding

units determines the mechano-physical state of the polyacetal or block copolymer containing it. -

polyol.

“Vehicle” and “carrier” denote an ingredient that is included in a composition such as a
pharmaceutical or cosmetic preparation for reasons other than a therapeutic or other biological
effect. Functions served by vehicles and carriers include transporting an active agent to a site of
interest, controlling the rate of access to, or release of, the active agent by sequestration or other
means, and facilitating the application of the agent to the region where its activity is needed.
Exampleé of vehicles and carriers include solids such as microparticles, microspheres, rods, and
wafers; and semisolids that are dispensable by syringe or the like, or by spreading with a tools

such as a spatula.
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"a-hydroxy acid containing” units will have a higher
rate of bioerodibility. Preferred

weoligacaeal - pol yet hyl enegl ycol bl ock copol ymer BCED£2006/011343
those in which the nole percentage of the "a-hydroxy
acid containing” units i s~ | east 0.01 nole percent,
in the range of about 0.01 to about 50 nol e percent,
Ranges givest archbisyerhpaatuzgsotimes sgss,tand disolile, sepuldpe considered

. percent, for. exa fromabout 0.1 to about 25 nole
approxXinaly, Ug ?S@%—@@ﬁ%ﬁ%ﬁfrom about 1 to about 20 nole

percent. The | e percentage of the "a-hydroxy acid
PolyacetalopplssthylsepelXii t s appropriate to achieve the desired

conposition will f f I'at i :
Thapobicaitleep EathylPEEy el §bin K g pH Fepelyad Ate o edhita 1
Formulaﬂf%@?gﬁl, %E nH%ﬁ b dMUhdne 'a% @&dibtock 9hd triblock copolymers

_ represented in t onpounds of the
are thernd s eidllockrve niiblock ewpewlymed. i nt ended to be within the

scope of the inventjion. Co unds of the | ' |
B ot I Tl 80 OIS ol U B B
copolymidf Hée%ul fBhe GRLLLAY iRvRIRACKE dhothlid FofRuldMid orvea bk of
other unit, "or may contain a statistical distributiaq
polyethydénegheolyaiblakwontprisingtredipiol eraer, regidpretodming the pp}ﬁ{écetalq)lock,
. ature of.the.R gr.o t he.. 3 i
with eacfGpfiecmanis’ PES RES PPt P R BRIy P UsREEloE Bl polyol
preferab?)ﬁg ol i dRd tRNEvRy] tiher ekides btk inmnabaektotatdodndf s i n

formul ae of the invention, it | f

polyethylpreghisob oaengthet pwept BsaHcy £ 'a%y?{% [pf’ o?lgyler%%lycol

C nas 9 i | t
thermogf FBEK B AR HT T NP G R G, A0 Sl P RPN block of
a diviny$ bt&glf fe_hiidﬁabcl)rdiested it ablaek ofpolyhdaytemeglyenlt and the block of a divinyl

predom nantly one unit_.over .the_.other, unit. P :
et e, AOWLGAFD pURSBY RFLAIB S BIGLESap B s aBAEa bFtho residuc
of one ptog%i%r@f%%ﬁj a HdE RPINGAECR b ech leysiubitr€ 8Lk yoblacdthlock

copol'ymer Has a nol ecul ar "'wei ght of 1,000 to_ 20, Q0Q, .
polyethjsolegé %y‘(ﬂ)ﬂ) blockt ,cOﬂQym@r w@fiddor thaprasepinfatian 3p shoypan fepmula 1ML is

; e M n integer .fn Qy: ; i.San. i :

one of a\.:l?leag of Ro&ye}@g?n clog I?I,nd ﬂf?&g&nf%t%\aﬁ?l eliﬂ?rgéﬁ%%f gg{élﬁe;ggﬁ R%d_] acent
pairs of'tBe & it c@bkitkidua Béing separated by the residue of one polyol, preferably a diol.

In the presence of water, the polyacetal-polyethyleneglycol block copolymer comprising
o-hydroxyacid containing units are hydrolyzed at a body temperature of 37 °C and a

physiological pH, to produce the corresponding hydroxyacids. These hydroxyécids then act as

acidic catalysts to control the hydrolysis rate of the polyacetal—polyethyleheglycol block
copolymer without the addition of exogenous acid. When the polyacetal-polyethyleneglycol
block copolymer is used as a delivery vehicle or matrix entrapping an active agent, thé
hydrolysis of the polyacetal-polyethyleneglycol block copolymer causes release of the active
agent.

Polyacetal-polyethyleneglycol block copolymer having a higher molet percentage of the
“oi-hydroxy acid containing” units will have a higher rate of bioerodibility. Preferred
polyacetal-polyethyleneglycol block copolymers, are those in which the mole percentage of the
“a-hydroxy acid containing” units is at least 0.01 mole percent, in the range éf about 0.01 to

about 50 mole percent, more preferably from about 0.05 to about 30 mole percent, for example
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D and D are each independently selected fromR4, R5,
R6, and R7; where: R4 Is in which: x is an integer

wo e@aii@s12d 10; R8 is Hor G -C6 al kyl; and RO PGI/US2006/011343
sel ected fromwhere s is an nteger fromO to 10,
especially from1l to 4, % an integer from2 to 50,

Iy f 2t 10 R dR : R7 i
from aboﬁ?@?&lggbwe’ﬁggcr)?g pgl,’cgqlt gqpegaﬁb%ggl %lgwg 5)20 g{?%‘?rgg moqe Ipgrcen’c. The
mole per gie:ﬁatﬂiég “%%Plgrox%/%cfi LRAA %Dlﬂﬁts &%ﬁfb&ﬁh 8 9ciBbvOME dBired

ure ane groups.
composifiE el @ﬂly&fronﬁ R 20a b E&ﬁm(lﬁtldrml ts in which Dand D
is R4 is 01 - 50 nol % preferabl 0..05, -

Snbaatéurpd@ﬂéfﬂ%@}/ml ynit onis RSYIHMEHEA SP%]@%WF? Bgthsm%o%l?ﬂl% s
“-RCH—(FIg% gf"" élh “ % d cHR- ok Ipf%%fzﬁtéﬁi Fihe cBHl?Bu@%ftlﬁﬁ%%@ﬁiv)éntlon are

o espec ess th 5% and the
both intepdeptr bd whhiafthaistiops of themlwemhom ﬁfnmpmmcb dR7h¢ inveminns may include

e o LS R bS5 AR R SSBEEL I e v ot
unit, or IH%}‘? LSRRGS es%a[tfsﬁc?éi |d§s$nl§1ﬂ1oﬁ ST NBER AR A ére ﬂﬂiﬂn&lﬁa@on the

er nogel copolymer that is nore preferre han

nature of the Rgmwpgbb y@c@nm ansbihy e@emwle peylitjens| fox the pPraRgeatiop |os e

polymerE.Ir BP’ é%B]ﬁéB% ong ar tég ﬁﬂ%? t;;l . %xgegtg&ﬁ Jhﬁttsnlﬂhegfghnul‘ég &f the invention,

itis und&@io)ﬂ@cfglt @b pRRoyEs it preeeitia@ntibh dek tlﬁum{ppnﬁdlsson pmlymers may
reater nunber of preferences js

comprisg en]grcme| 0% theatig ynits pdifferest Spgeépfé‘qhe PEP yatth ﬁnseéaﬁlé‘a?a;} Jigtribution of
the two }11%1?% HP%%\MQ]B rﬁa‘ﬁhy ?ﬁé)%lyg@érn%@@thef Snifrore preferred than ‘

esser nunber of preferences is net.

Refped polyanetalfp dlhﬁh}deﬂlqgalmﬂ h]ocb obpayingisenetosewhere:
t her nogel _ bl oc

e Py RGEt A POaT HE R SR BI SRR PPPREISFJge  TBpIsEHar weight of 1,000 to

20,000, Efé‘?&%ﬁ! R0 1*@600@%8%&%@&&9'1 d00% 8,000:ne net hods
Pn’the art, tor exanple, as described in

1ﬁnmmennq¥aﬁpnﬁbkyﬁﬁ}

u is an integer from 3 to 100;

R°is H;

R is methyl;

R is hydrogen;

R?is C1-Cy4 alkyl; and

D and D’ are each independently selected from R*, R®, RS, and R”; where:

R*is
R8
o}q@——
X
0 .

x is an integer from O to 10;
R%is H or C;-Cg alkyl; and

R’ is selected from

in which:
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Chem stry, H R Allcock and F.W Lanpe, Prentice

Hall, Inc. Englewod Ciffs, New Jersey 07632, 1981.
wab@epaitgncet al - pol yet hyl enegl ycol bl ock copol paEUSD6/011343
Forrmula | may be prepared the reaction of a divinyl

ether of Fornula |la ROCH= ‘ODOCHCHR O Fornula la
where RO is Hor C1-C3 alkyl, and Dis as defined

above, di ol the f rrrula HO- D ' : OH,t hat
deflnﬁga’\ - OH\B‘IG\R%'% R6- Hout Ho R’
gr alm tureschereof toforma conpound of t read
ormula |b: For ere n

WhOTS Hin e BET TRRR O sﬁpe%’?%%%" 0%83%31%?@?&@? from 2 o 50,

espemall?%dfﬁ'b%llb is then treated with a conpound of Fornmula
O(-CH 2- cHRo-V-H Formula | ¢ ' mwhere R and
RS amt B 'eae H; endlependently H or Cl1-C4 al kyl, and mis

s bS48 oL B Rl RSB S5 0 GRSHoms

conta1mﬁ1§£ttdgl%ldr&wo@ﬁﬁmumﬂdeofm1ﬂb eurda, \amdyaketba:ﬂe@roms Formula la

10

e obt
Prefictabby, @q@gggggﬁ%%%{ dgg’yls 2&&%52 k% morl%, preferably
0.05 - 3@&8@%%&1@%&‘& Bat. éfs%n&%the variabl e D, a
ometrc tal ned am no vi et her
t‘ﬁ@ptupnﬂtbmmftdmtm Which&saet B’ s ps besh &@ntaegﬁf @rqurraply less than
10% es g a. See U.S. Patent Publication No.
, a‘E Brocchini et al. Simlarly, the

Y gfdib’éi/tléﬁ (Fﬂﬂmt@ TNehicE IRQUD s B’ 1§ (ssaEani 2004, referably less than
avai I'a , and maybe used to nmake pol yacetal polyners
10%, esmmﬁlydss@halﬁré?/tetl es in the main chain. The nethyl

ﬁ%ﬂlg r[t‘liet RS ence c?f‘th%sg %re%é%ﬂpés esfS il Egg%@éial%co yetb ethyleneglycol

im ne sSuc I'm no | acet at and ot

thermogePPIREK Béisoliunerthai 18 nidie prefirred thawthe saae matyamtal-polyethylene glycol
@i;m’retrlc achijral rreth | esters ma ed as

thermo

hbﬁ)épp]golmlé@r\g}gplg 1t e-pﬁ%feﬁgp?,ﬁé}ot i tlafﬁprrei hences, ﬁre ogfenerally
1ndepenhgr%_§i{wy% cefill- %ﬁ‘ﬁé :%%Q%I%‘cﬁ b@&%?@@nféfrs G dh 8 giétdPnumber of

Formula I'c may be carried out
prefererices & met witingehessly resytie apolyacetal-polyethyleneglycol thermogel block

copolymer that is more preferred than that in which a lesser number of preferences is met.
Preparation of the polyacetal-polyethyleneglycol thermogel block copolymer

The polyacetal-polyethyleneglycol thermogel block copolymer may be prepared
according to the methods known in the art, for example, as described in Contemporary Polymer

Chemistry, H. R. Allcock and F.W. Lampe, Prentice Hall, Inc. Englewood Cliffs, New Jersey

- 07632, 1981.

| The polyacetal—polyethyleneglycel block copolymer of Formula I may be prepared by‘/ the
reaction of a divinyl ether of Formula Ia
ROCH==CH—O0—D—0—CH=CHR?  Formula Ia
where R is H or C;-C; alkyl, and D is as defined above, with a diol of the formula HO-D’-OH
that is defined as HO-R*-OH, HO-R*-OH, HO-R6-OH, or HO-R’-OH, or a mixture thereof, to

form a compound of the Formula Ib:
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al t hough preferably the reaction takes place in the
presence of an organic solvent selected fromaliphatic
wWa@eooaneirat i c hydrocar bons, which may be opti one€T/¥S2006/011343
hal ogenat ed, ethers (incluﬂ%ng cyclic ethers),
di al kyl sul foxi des and al cohvls (preferably sterically
hi ndered al cohol s, for exanple secondary or tertiary
al cohol s), er|m xturesrof solventg|therein. freferred
sol vents i nfl de tetrahydrofuran HF) I
fichr Srofetiafe, "and Tl tené— A pa tFEUTEnyfﬁ?é?éFFedH__
sol vent is toluene. . The pol ynerizatiton of the diol
HO D -OH with the conpound of Fornmula la is generally
carried out in the dﬁéﬁ@ﬁ@@ of a suitable catalyst
such as a catalyst for acid- catalysis for exanpl e,
droochl.oric r
where D B IR kgL e o8 G hegiibgher D el pROSRRRING o fcormula T i
then treaQé‘d ﬂlthacbﬂﬁmﬁm&oﬂ@drﬁmldrct fluoroacetic acid or oxalic
acid. A preferred catal IS p-toluene sulfonic acid
(p-TSA). Siwdita yag—tchm%al yneri zat i dormoflatlpe di vi nyl
ether of Formula Ib with theconpound of Forrmula Ic nay
where Radni@®R e 6adhrin@shenddntiyridler Ci-0a atkiylyiandm somdintegentsom 5 to 500 to.
“descri bed above to afford the desired
fonnthqaféﬂsgra@moarm?}ol yet hyl enegl ycol bl ock copol ymer of

| Bl ApaPRYil R RoSPOEMES Bifle alviyl cther of
s S0 oot oo
FormulaOE, mmsobet olpniatd r:(atbmﬁrd»@b&mena}aluﬁ)madezgy AT %Jp{r@b]@gn@@s known in the

. o RyREL ASpnRDE RS, PREAA SBerls gyl obined amino
vinyl etﬁé}ﬂﬂiWonﬁYﬁMedJﬁtﬂ hRMAN @stetsd !’p@bv@deﬂﬂh& divigylether bEFommula Ja. See
ypes of the diols of the fornula HOD -OH or th

US. Pafoot Pelatien BS@OOZ(Q&%Z%&A& fte Bracchiy fidl- e argioxy vinyl
et ooffrRRR 14 AT AR S B i 88 SO LR Rbmers with

ester moiSBesdh thdgbiasiaitg THEanethyl eeferdinay sompriseh fatexBmpte, mers such as
R4 i ncreases the hioerodibility of

R°HC

- malonaiss, igaRestSHFpat Yupadipestae) %%pthe WH%@E%&O\%}? inthe art. In one

Vanatlogxl &nﬁ‘gétﬁc%ﬁgl 1R%h! Fes@er?ﬁiay%‘é hytenanx bﬁﬁhé’ﬂ?ﬂ prbohr&rs.an

I'ncreases the softness of the polyner; the use
Gihe polynesishtinn mawiontcf tof didingt ethers Wik h cpmpeur of ferpga

incre s the h €SS .0
HO-D i pie BEAOTBORYLe T BRAG /BB bF SHECT 8t iRg sgivsplesgystem.
although &tablyihd esictiaPtakes lﬁ&ﬂﬂhhda reB8te b€ atl 8&Jatlc sobvent selected from
S€C|a ci rcunst ances and the use of ‘diols_in

aliphatiD oo arom'latlcshymcarb@n@ aehieh maE bs eptionally hglogepated, ethers &mcqudmg
o BEESEHBTNIE) D RSP Gl SHPES Ul ke Ao, o
examplRlsbdUndhiyCordérOibs; alddh@ld)se rmﬁ(mi}emf?eolwms therein. Preferred solvents
include tetrahydrofuran (THF), dichloromethane, and toluene. A particularly preferred solvent is
toluene

The polymerization of the diol HO-D’-OH w1th the compound of Formula Ia is generally
carried out in the presence of a suitable catalyst such as a catalyst for acid-catalysis, for example,
hydrochioric acid, sulfuric acid, phosphoric acid, p-toluenesulfonic acid, methanesulfonic acid,

acetic acid, n-butyric acid, trifluoroacetic acid or oxalic acid. A preferred catalyst is p-toluene

sulfonic acid (p-TSA). Similarly, the polymerization of the divinyl ether of Formula Ib with the
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which Dor D is R7 also generally increases the
har dness of the pol yacetal - pol yet hyl enegl ycol because
w@Roobhesiky dr ogen bondi ng bet ween adj acent chai PGT/UB20061@11343

polyacetal-polyethyleneglygg and may or may not be
desi rabl e dependi ng on the”other diols used. The diols

of the fornul ae HO- R4- OH, HO R5- OH, HOR6(9—I
compoundfifordrladicang Apubeerraed ortamagr e si{a saRdH Kipsirspribed above to

o ol ol RSP e pae T

"I;HeQJo I r%gi%gﬁﬁytbbﬁbh@uo&\daat Iaadsrhperafﬁh@ofj-ﬂel"cefZOt) e, preferably 20
. or mul a that, co ol yacetal or
C- 120p6l%@é1f@ﬁefabb{§ﬁéWﬁ??@}?@@5€g(g ‘irﬁge y may be prepared

Ig%{l %)%Ho&gh 1%6%019ftl‘réa&ﬁyafcgfaffﬂb@eﬂﬂgeﬁggl%bl\&hérﬁlogel block

equl val ént s of clic

copolymi et podpanal ushngcs migsifdhe Suctypesoiihe diolstolghe formula

I TR O ROECR R T e —
the des1r%htcﬁé}‘d&gnﬁﬁrs ol el ;ﬁilya%@ﬂaﬂ?@l@éth@feﬁegl%ol bt dopolyhreE. Thd: 8se of

reaction, organic solven ch as di net hyl acet am d

increasing aeownts ofdiblsonvdich BiomdY iy Rf Brcraasesdas biperrdalityqfthe polyacetal-

‘ polyeth)ﬁégpggsll / g (g th ! et " %hyc%rcﬁg 11?9%1@?1"1%9 1@%?%¥§eﬁiﬁéﬂeoﬁ‘dg Hoiety or an

“he prepara ion particul ar
alkane ihé}8asds Ble s0finéRDf ﬁw;mllj/rﬁeﬂ-ﬁeﬁﬁ;e &thcseagmgearrwuhgﬁ of diols in which D

orD’ is %gzgégégg@:en Qge;llg!@gfjgetyp g@ﬁl-po&;:ﬂ{ glﬁlgf @HS 1sy H&efore not
generallgrﬁggl?ﬁﬁé glﬁoeugg t"x?aQy Be ﬁf.eliﬁﬂrln éé?al%ﬁc@ﬁ% & Hgfan@ fhe use of diols in

propr 1. sof he f or mul
which D 61CDU1:4;GR SdhatasentiersoftREssiof ﬂR& edpReRl-polethatepeglycol, especially when

these d1pg@§%\§\w§n%&1$l§{ Wg\gé p% ylgn% géfﬁolﬁs)r Flgpana’tl zibog% dTehei I]ISC of diols in

which I30r El’ isﬁivaélé&gen%faﬂ%ﬁér@aseé)fh’ér}ﬁfmiebe%f&he pbll@hd:dtal%ioﬂywﬂg,héneglycol
or branched thai n”hydrocarbyl, especially a strai

becauseorf the hydrhgam inding beitwesn agh aCQI’th chams of a&p@}?golyethylene glycol,
and may 8P may QPL%%&S{I% %e}gean:gl?rﬁnon%g %ﬁl Ak fRpe especially 2

ogen or Cl-6 al kyI
T8O aﬁ,usaéﬂtue Pyt HuDGENO Q- O Hy)-R>-400 GI{(é{Rfe@HahﬂcyHO-R -OH are

preparem@géqgg tq> g@&eﬁr@m ?Ig{hgta%t\ég oo %ﬁgfg{eﬁ;g exam nllé i U.S. Patents
Nos. 4,561 GH& 898, h%n e@h? {O%e% @g%}gié%lm I RVEBIRE Thi it of the
formuldHE-~ RSO(mﬂaby@hmpmes hyblyacaa]or polyacetal-polyethylene glycol moiety may be
preparqﬁlﬁ;rrrs%lzg (ﬁéﬂ;wﬂ(}r oe?( o%tmq aI ﬁ&f{f’“fbﬁewnh be?tween 6% and 10 molar
equivalsitd ¥ Q¥ticNiéster b Gh QXN REb A, GREPAARbER, ordloolide and allowing
the reaction to proceed at 100-200 °C for about 12 hours to about 48 hours. Although particular
solvents are not required for this reaction, organic solvents such as dimethylacetamide, dimethyl
sulfoxide, dimethylformamide, acetonitrile, pyrrolidone, tetrahydrofuran, and methylbutyl ether
may be used.

The preparation of diols, in particular the diol of the formula HO-R®-OH is generally
disclosed in Heller et al., J. Polymer Sci., Polymer Letters Ed. 18:293-297 (1980), by reacting an
appropriate divinyl ether with an excess of an appropriate diol. Diols of the formula HO-R’-OH
include diols where R” is R'CONR "R’ (amide), R'CONR"COR'’ (imide), R'NR"CONR"R' (urea),
and R'OCONR "R’ (urethane), where each R'is independently an aliphatic, aromatic, or
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N- ( 3- hydr oxypr opyl ) but yram de, and
bi s(2- hydr oxyet hyl ) et hyl enedi car bamate. These diol s
wae@okosaam to the art in reported syntheses anPCTE$200€011343
commercially avail able. Representative diols of the
formul a HO ( CH2) n- NHCO- (CEPAm OH, where n is an
integer of 2 to 6 and mis an integer of 2 to 5, are )
aromatichiighatioysttatght pelrabéhed chiinydricadwleaprsially a straight or branched chain
3- ani nopr opanol , 4-an hobut anol - an] ;
oy of Ziochh FOMEANER: GPEHADEE Br byt eeaie I R Bl lat o 5 cabon
a €1-O41kyC 8§elalg hoawgemopmetgh) nadre eepecially
atorus, 2 |%I hssek%?ﬁ(?%i:}elQ)?or mul ayHan( CHzgn?Nng (CH2) m OH where n
hydrogerand m are each integers of 2 to 6 are nade by the

reaction of.the ] Ol | g \ -
B0 DM EEREas s Ten ot
terephthé&%hﬂlé[‘ﬂﬂ@’-bi&(ﬁh@dﬁoﬂﬁetﬂjfmﬁﬁomélliﬁh diifmdenil} ldmethylenedi(p-

phenylenebin G By GOIORENSs NS B UF RS G LRt
. . . . ek o B
hydroxy%t;lglﬁ%ll)?g,l_%ﬁ*ckg)?%-w\@ &H\deﬁgg'jﬁ‘{f’% .Sx'iﬁrﬁdg, 4-Bydroxy

or “am no ‘al 0 O her net hods of i
N-(3-hy@ogpaopylianyrafidd) endbis(2shykroxyethysthilenediqerbrumpicy  hgpediols are

o S b IS B8 AN L, SR
of the fo%ﬁ%{@ﬁ;@@f&@-?ﬁ?ﬁ Ini-OH, eheges iy dinfpepaliX iodhandanés an
i

m xed with inyl ether of Formula la, i

, n .
integer o1 tgift, hye thadeshyt thareagtian p2-gminpethapol, 3cﬂf@?&BmP%ﬂqio‘*'%}FmOb“tamL
. total .nunber.o | es-.0fp di Vi th Valid8étone,
s-aminop il o8f rnepiniof i tbfiollor B lac St AIGtone,or
e-caprolh@BRE Febkdsentatradiols nd énsfatioin HEACH, mANBEIQR €6 Hy e OH where n
di vinyl ether and the diols is carr#gd out unde{ st
and m apaoereh E1tegess oh? E0 aeanaledyrpEsaction of (e sas ppmealcphels )
. P t 49, 010, and 5, 968, 543, and
mentlongatéxﬁgleﬁ%'l(:ﬁgg%\?ﬁ?%%ﬁ%@%%@ﬁ% led in the art; and w ||

al so be readily apparent frdmthe structures of the
reactants thensel ves. Suitalyl e solvents are aprotic

sol vents, such as di met hybace@Qam de, di nethyl

sul f oxi de, dinethylfornanggﬁg¥acetonitriIe,.acetone,
et hyl acetate, pyrrolidone;tetrahydrofuran, and

such as 81 'ek&glfb}shat%.t am AR Wi $19 81 thic KSrm 2 HRY - WSKEIGU-B-CONH-A-OH are

requirted for this reaction. Suitable catalysts are_ :

prepareil bgfitiercactiqnyofiadliaad, qpiipallsinastivatehfasmasuch; asdhy dagyldipalide, with
acid, Lew s.acids.(such as bor ' i .

two cafFalpite B F DREOBGPa P BRI G TGRoDe Kap G A Eos il ofthe

diols ofithé fdrkRNd de-RTLDEr &t @nowh adtheartoxychl ori de, phosphor ous

oxychloride, zinc chloride, phosphorus. _ pentacghloride

e mady, thedioap! berdomeila E@Rﬁ&}& L 5280 of Hefprmulas
HO-RSOH Y% off §1IMb-RT 01 irAd afli?th PrSorti R £0hked with the divinyl
ether of Formula Ia, in a slightly less than 1:1 (e.g. 0.5:1 - 0.9:1) ratio of total number of moles

of divinyl ether to total number of moles of diols, in a suitable solvent at ambient temperature.

. The condensation reaction between the divinyl ether and the diols is carried out under conditions

which are described in, for example, U.S. Patents Nos. 4,304,767, 4,549,010, and 5,968,543, and
are well known to those skilled in the art; and will also be readily apparent from the structures of
the reactants themselves. Suitable solvents are aprotic solvents, such as dimethylacetamide,

dimethyl sulfoxide, dimethylformamide, acetonitrile, acetone, ethyl acetate, pyrrolidone,
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and Brnsted acid catalysts (such as pol yphosphoric
acid, crosslinked polystyrene sulfonic acid, acidic
wa@Rloeaesigel , and m xtures thereof). A typical BODURL006611343
catal yst used is about 0.2% by weight relative to the
di vinyl ether. Smaller or'?%xger amounts can al so be
used, such as 0.005%to about 2.0% by weight relative
tetrahydrbfurtt end matimylbutet ¢ther, archibe likpe Cetalsts asp reaued g this geaction.

. the reactiqn may be worked : d . .
suitable pAgDEEate HARG PHR Bt ari B R ATE ARG Bbid, Bensacids Gsuch
as boron Elﬁ’%hl&’f@é]ﬁbfbn Qo @2 Bbioanrichlytitk ethtateabbownedfltaridectherate,

_ concentrated by rotoevaporation ynder vacu T
stannic cgyetdends, ahespherovs erEcherdey aing ¢hiokide. S%@%@%E’E@% m
. at _an-el eva t : 1 . . .
animon b NG S USRS ATPAR, e PlBrids it Ao snemiveas foreod
and Bmﬂs@a{'jﬂcdci@@tgﬂlﬁ(sth (aich iay polyphaapheic avid,foressinksdgméystytens sudfpnic acid,
__.under sim|]ar reaction condjtions, but.in t
acidic silga gel BHATHRSELERRD. (hOPUALEROTRISE b fo BT 635y
weight r§1§{é¥é@%§§ hg/lf‘%g L?aeg.oslﬂ&ﬂér% larfgélarﬁ&mt@ca@lfmdbeﬂsemam as 0.005%

_ ' _ especi al 'y C10-20 al kanols. The i
to about Qt%k by stadgipeelative fortké divithl yther. 6Qner the KeacHemyiscompigie, the reaction

nol % based .on the diketene a T -
may be ENRGA BBt OBy SHAGTyeORIS HRf msthody paya ) et Tor
exampldTBleS6atRN MRLAE {sSallhniel t@lcd ) WRd comicattted by wetbeihporation under

di spersi on t han those prepared by the reaction of e
vacuumdilae nwceétrhf@dmwumm@hgsx Rigihor dricd Heres vac R yaled®

specially suitable for this invention. Mst of the
temperaﬁlrg'rti ng materials are commercially available, for

{geetal polyetytinieglycdlh ety aido begnpeangd by daokarkeldhe divjnyl ether
) and from Abitec Corporation %blu S LIPO ... ”
with thoeRarAP OGS BRECIEegion SRIIORH I 31 LR BepIA L Flygn stopper

rres,

- (a reagebﬂtgla‘% {eNENateK ﬁo%}etal%ﬂbﬁﬁgﬁﬁatfo%ﬁc Shedbls ansh stoppess £181Cs.0

ormati o the copolyners are those conditions
alkanolavebspeciatigu® o focriknots. flderrheinctopper isorsiarablyresepiR) from 1 - 20 mol%

based og e e aneiit ot b noRE s SheD AR BTt 2R 6

molecu%?(zvefé?@s WHE R36adr rele@flart g gla-digpbesiony thag itlebse prepaiedibyghe reaction
1ol's, and ethers, espeC|a%Iy THF. A cat al

of the dingeyd etlfergiwsth oaly dplsnadase ﬁxegéforgr?apm%%ﬂté%lg Fé%ftr{g%/‘f i’?\?‘-‘&iﬁon-

ose.catal ysts t ' :
VSRS QSR bl o g o il SOnAicicn
ChemidaPAbRARY (NitvaskeesWIpagl fadri debiten Corparaipern(Gednebu, O6hi 5IPO

acid; Lew s acids, h ) : -
Chernichiarlon @rierooN a8k Rgra Bovstios Tns. Rewafic R, & nerat e

Suitable reaction conditions for the formation of the copolymers are those conditions
well known for the formation of polyacetals (PA). Typically, the reaction takes place in a polar
aprotic solvent, such as those solvents mentioned previousiy for the preparation of the a-hydroxy
acid containing diols, and ethers, esbecially THF. A catalyst may be used if desired or
necessary, and may be selected from those catalysts known to the art for the formation of the
polyacetals. Suitable such catalysts include iodine/pyridine, strong acids such as p-
toluenesulfonic acid; Lewis acids, such as boron trichloride etherate, boron trifluoride etherate,
tin oxychloride, phosphorus oxychloride, zinc chloride, phosphorus pentafluoride, antimony
pentafluoride, stannic chloride, and the like; and Bronsted acids, such as polyphosphoric acid,

polystyrenesulfonic acid, and the like. A particularly suitable catalyst is VPTSA. A typical
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tin oxychl oride, phosphorus oxychloride, zinc
chl ori de, phosphorus pentafl uoride, antinony
w@emwbabiledri de, stannic chloride, and the |i kePCEHO82006/011343
Bronsted aci ds, such as pquphosphoric aci d,
po!¥sL¥renesu:fonic acid, and the like. A particularly
. suitable catalyst is PTSA. A typic
amount QTSR aHGUEDM DAY WIS FIBIedD Lo T g Yedheg; Fqay fuantities

thes, 1t fties between 0.005% and 2% may be
bm“men§§@g4”fﬁgg§%%gﬁ%ﬁgé#lity of a bl ock copol yner %f ¥his
Thebesekddibilitysofteblockntapetyryr dfilas frachbests defarminedtydwo factors:

t whi ch ' '
first, the s naEich Meopomes L STt DFrm D LT LR T pgpeous
medium,gi(}% %@ﬁbiﬁgp&} J%g@?%ol%ggr; S£E 8Rdnd 1the efrshtad twhich thbicepolimer, or, to

( ymer:, e nore precise, the PA bl ock(s),
be more pidcisegthg Padelotl(s), kel éagradeoimrbe BIIEPNIENE o which gt is exposed. The

et RGO RS GG e P
determir%?tb?ﬁlgé REHopilitieo e BTN heciridybyothe prapoeirmod fionkydraxydacid ester

proportion of -hydroxy acid ester

groups, ig pessentt In the blasks(shIvodk gisyter béiOPWd&ri%fé{tt@in%ﬂcg‘{??’g@ P ?11|°§‘IS§PH ofa
el n . ! i i . ;
g GRS AL P oaand e o s

m xture used
block(s)t 0 formthe PA bl ock(s). Uses of the Bl ock Copol ymers
of this Invention Wile the block copolyners of this
Uses of tHAVS18E1 0BpdfhnlersidMiblis Biventibyy i n any of the uses for
whi ch bi odegradabl e pol yners are useful, including

AGE SRS cleSopeRh &S 8Bt OhvédiRnsuisitfidaility & #pse thé uses for which
active agents, 'and the like, they will also find

biodegrghbte polyaers atd bsefuyl, inpludingisnenpses as velHeles for ks yusizipegglease of

active ag%ﬁg lagﬁ lﬁreﬁg%g*}%gs\éﬁ 2 osﬁ}/ﬂnﬁg)aﬂ%uﬁlar QXlﬂFﬁ@}%@?ﬁt@ﬂg F)]V(ljlere their nature

er a specl a

as block PSRt ERavshg botheyacgheisis add hpdgpkidic dlockie tenfers aspedal benefit,
a person of ordinary skill in the art w.l|

( : . . be l. .
and thessorgemnit beeddreried eredEadeinil Binsa 8 gPiaRTT SNy AR 4 et il
will. ) . : _ . .
be well gl il B och bl BYC (v G Mol Wi 100 S HTHELIGS, having
regard tgs}ﬁ)@él&lﬂr?f theaft dnditsis idiveltiepin adeptugthe biwk compplysiers this
) .System for Tumor Targeting Polymers useful as mcellar
1nvent1qyet]o|sygl}ysegysten5 can be prepared by form ng dibl ock,
AB, or triblock, ABA or BAB, copol yners conprising, a

Micellan $uisterpHpr Tempbl €8y | ene gl ycol ) A bl ock and

Polymers useful as micellar delivery systems can be prepared by forming diblock, AB, or
triblock, ABA or BAB, copolymers comprising a hydrophilic poly(ethylene glycoi) A block and -
a hydrophobic polyacetal B block.

When such block copolymers are placed in water, in which the poly(ethylene glycol)
block is soluble and the polyacetal block is insoluble, the block copolymer chains will
spontaneously self-aggregate to form micellar structures. The hydrodynamic diameter of such
micelles, which may be determined by methods such as dynamic light scattering, will be in the
order of 10-30 nm. As may be determined by methods such as static light scattering, such
micelles will contain several hundred polymer chains. The micelles will undergo a secondary,
reversible association, giving particles of an average diameter of about 100 nm. While such

micelles are too large to be excreted by the kidneys, individual block copolymers are not.
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a hydrophobi ¢ pol yacetal B bl ock. Wen such bl ock
copol yners are,placed in water, in which the
woologfietiby| ene gl ycol ) block is soluble and theCT/US2006/011343
pol yacetal block is insol u%é t he bl ock copol yner
chains wi || spontaneousl y | f-aggregate to form

m cell ar structures. The drod nam,c uch
Further, sincethe @olyaogitleagmmayts san b%ﬂ@lﬁlﬁ% blB %{%‘{?ﬁg‘gi Célﬁé?i“ gxcretion
Wﬂltake%l%nam c light scattering, will be in the order of

%0 nm As may be determ ned by nethods such as

Theahdj6r dtilghnof mhtrmeellafn gystsme fesivies &l thels ahility tcr,entmaa jand solubilize
sever al hundre The m cell es

hydropheing RS TaUSTRBIRAEPYE CPi R EPBTE-BIRGH Q) GeTS AT g & number
of ways. V@fuﬁé &l 52 Earfk zf?i‘ﬂsﬁ ﬁgﬁle%hﬁé'ﬂ?fs 8b1udbn 3R ninkGiceIRs and

ésu m cel are too large to be excreted by
mcorpormfed blyisttmaly stlrrlrngdbyhcanmlg th mwkra@qgmpymrrgs &F by ultrasonication. The

not. Furt her t
o) et Shace, L, BELYBCSLAIC SURTRINS . B
partlculﬁiﬁ%ﬁablyﬁ cABERforidtichhder Qberis)Grhich Wil ddtmmieasd Bnthe tumor by an

reésides in their ability to entrap and sol ubilize
endocytétyaiproptsebi ¢ dr ugs |n t he hydrophob| c core. Such

A TR R A Mo e i

sol ution
use, antieMteR hFinBOh il £ebiréisulariy siitabde foomaitetir hynaei taggeting are those with

low wateh sl MGGROTTHCCaR el 1466 25 DNRROCLT Sy fos Ye
doxorublaﬁhc?au}{gﬁlbgﬁry R4 PG f‘%'tcﬁnﬁ‘in Ccn éﬂh‘tﬁ?ﬂe?mﬁ?ﬂtd MRlogs (e g.

are partlcu ar | Yy SUIta le as carriers fo

docetaxal),t plmnm&de aneﬂt@r{tg, cisplaiimand ¢drbepdatimnangt the like.t REher ggq;l,ts may
an endo t h

inchude GRS PRAFITEACE Y HaFraiosian Srnpn e el fEFRaE"

phOtOSGleleéI‘Bh&dl’Iﬁ %hot@ﬂ?ﬂa@lﬁﬂﬂ%raﬂgem s that are particularly

suitable for mcellar tunor targeting are those with

Oculal‘/{)ﬁmllMI %? éf{ghglty or high aromatic content, such as
5’ Ine antibiotics (e.qg. doxorub|C|n
thel mmpmtmnrpf t@@b}@bﬁn@mf dhanresept t@ﬁ?‘@(plhd@cnlb@(ﬂbpy%w be used

for the t(eea%l i f?&% té a&ma %%it n;ervem tshﬁ]‘é&i. Qﬁﬁh%&ﬁ»%e to the
retina n@gaSeithe FRNIt bN@htide dopehaaias hn@ sudhalanmge sardle opic nerve may be the

néocarzi nostatin, L-asparaginase, and the like, and
result opplenesensi ti zers used i n photodynamni ¢ therapy.

PR %sén%@eﬂﬁ&ﬂbﬁvﬁfé@ L GRS ds A& copolymer compositions described above

for preventing and/or treating damage to the retina and optic nerve, including damage resulting

from ischemic or hypoxic stress, excess intraocular pressure, or injury. The composition can be
used specifically to treat damage associated with vascular occlusion or anterior ischemic optic

neuropathy. The composition is also useful for treating damage arising from the presence of

cytotoxins or neurotoxins, such as glutamate or other excitatory amino acids or peptides, excess |

intraceltular calcium, and free radicals. In particular, the composition can be useful in treating
damage associated with branch and central vein/artery occlusion, trauma, edema, angle-closure
glaucoma, open-angle glaucoma, age related macular degeneration, retinitis pigmentosa, retinal
detachments, damage associated with laser therapy, and surgical light-induced iatrogenic

retinopathy.

A
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The conposition of the copolyner of the present
i nvention descri bed above may be used for the
wao e@watioses of damage to the retina or the optiRBCTES2086/011343
of a subject. Such damage %f the retina my be the
result of macul ar degeneratton, and such danmage to the
optic nerve may_ be the result of gl aucoma. The esent, ..
Tha vemlmrqr PATBRASHION QFLhTgseA HIY CHBPIIMANEF ee’a}%é? ?%ﬁ%f delivery
I
t
or ool S R P RNk P R AL o T A eA TR omprise
of actweragsnﬂstmalgdﬁlgdm d:mtpeechM]P nto;dptakorcﬁxﬂqdmsadee)d@‘@ssldase

i ntraocul ar_ pressu ur e co Slt on
sctivatom G phAEpER Y FE Iy 1! Bk AN D SOTRERS P fbalcium
1onoph01\é§‘°‘rﬁ911n Q ﬁ@ﬂ)dléﬁﬂﬁoﬂr %Qﬁlﬁfdﬁé@ferés% GREPBiGrs, Cb?%lﬁc phosphodiesterase

gur opat h e conposition is al so usefu
\Y 1nh1bttoﬁaﬁl-a¢1redma@¢0ranhlbltmg of vaspactie iptestied] eptide, and including active
agmussc totOX|nsp§wﬁn gég%@ BEOBaﬁﬁai%%-g|Utanate or ot her

excess
Thdhe @%’Cf WeAdongRIsRioHbf tiddefehemventiliromhss be hdministered topically or
particul ar, the conposition can be useful in treating
by way ofintigecules dejestiande the ¢3¢ HithmeRishd central vein/artery
occl usion, trauma, edemm, angl e-closure gl aucons,
BloerodﬂaﬂmBlcahglogoghmme forgfeontealigd SugRlelival degener at i on,

retinitis pignentosa, retinal detachnents, damage
Hsamhabmblymbﬂnsl meualneﬂeelame Velamb% ﬁma}iﬁwa pgent must be
-|nduced nic retino

incorporatIBE| A MR B R PRRG i SPePSRR e iRas a EEREIPEE

m1croch]?bu@éi*8ra‘ha&ﬁ:5béﬁ%”y aPthoQCtetas at%@@ih@ﬁl){lei oded) hﬁthta lcepdlpmet.
ocul ar damage or disease. The conposition

Methods ﬁgphep pispottion of sstaingdrielsasd dospgrdionys PYRS és@éﬁgﬁéabl%m}mefs are
nodul at or rskol. I

L

INVENTEOKORERSE of@iib ¥siilzasors ahd inivtheorfpaace Samittentorthose of ordinary

depol ari zati on, phos hodle ter t
i e AR el IR BRG]
regard th ’ﬁ%} 1903 R YRRLAR! in \éﬁ‘s%aﬁ'[n%%hét%ladi?ﬁ%s'e dSrmditbns using the

ing active ageht as neurotrophic factors
copolyxhdﬁfdflﬂlﬁils gy eaticm nid tablemactive agangs mskmé@ therapientie @W@Sﬂ@h &h

pharmagquqtgg o h g%gz{]qto}églrl]c&\g g(gﬁvgnraggﬁ}/ & ei d rgtaglldSt & 1ceagnetn %) { ﬁ!ﬂl ¥s
prophyl%o&‘t.ki)d fé%hts @1' %&sﬂg 'agérﬁs Bha elhef omPhiv A8 br M&tdﬁal@ \fseful in preventmg or

nt rol ug Delivery To use the copolyner a
treatingslisdasd. n"ﬂ'di‘- sosimaitiony ehihid iavention ase partienlagy erfwgf ths dherapeutic

treatment of humans and other mammals, but may also be used for other animals. In addition,

the sustained-release compositions of this invention may also be used for the release of cosmetic
and agricultural agents, or for the release of biocides, such as fungicides or other pesticides, into
an environment where prolonged release of the active agent 1s desired. ‘

In the case of matrix formulations, the copolymer is first mixed with the active agent.
High homogeneity may be achieved by mixing the polymer in its heat softened state with the
active agent, followed by lowering the temperature to harden the composition. Alternatively, the
copolymer can be dissolved in an appropriate casting solvent, such as tetrahydrofuran,
methylene chloride, chloroform or ethyl acetate, and the active agent can then be dispersed or

dissolved in the copolymer solution, followed by evaporating the solvent to achieve the finished

}
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incorporated into a matrix of the copol yner or
encapsul ated within a capsule (or a "m crocapsul e" or
w0 p@eoeHps Ul ", "as those terns are sonetines uBEUYSIN6/011343
t he copol yner. Methods for the preparation of
sust ai ned-r el ease dosage % s usi ng bi odegr adabl e

polymers are well known in the art, as di _scusseg ir1ni .
compositidre Awdtheranetbed is grandingrn solid copplreRmag abmte pvder which is then

I NVENTLON, sect | t hi i cati andin..ot .
minc GG 85ROt i B 55181 BRI i

of monoMEisbefdte bbBineRizpEssProvidkd diaditrigstyblskintér the polymerration
woul d have no difficulty

i i havi ng regard to that skill
conditiongrpdtdepsnefi iBier e vih therpobp-%gg,apg@ r%’gg(t’%i ned-rel ease
f or ' i A - 1e9de dhikSsifivivi@blab@Ric agents is to
‘Agiﬁlp%%l%éehg{glt%fi\lféf %gééf{bgpc?nc ude tﬁe(eapeut ilé_agen S 1sc.:ué;h
use bioeR@iHh espvtaner itlea haves pipkmahpopértig tilbreddbr (hes iagunegtion. The

e. g. idrugs an di canent s, .as 1, as_ prophyl [
posmer Sy o oo GOBE B e SPhpREEh R BBy s
particles[Fﬁ'g.elr S 1066 [, pfe'f?er%lﬁ\o.eﬂqﬁmﬂg 200 phd, @8d hidge phefeeatsdg 1 um to 150

conpositions of this invention are particularly
pum suspensdEfliih afpbarndveutidadly apesptable injastionbase- didwd vapisles peptul for

ot her . manmal but : - - L IS0 il
suspend g S ETGRO PR CRDR S oY P ttDaeb AL bR calif M fon or ofls
(such aslcBirSoil, R¥RBkdeN olEyeanhtsl 2@ susdie Gidrwitible if éé¢sgrad angf contain other

_ cosnetic and agricultural agents, or for the rel ease

adjuvanigf bi oci des, such as fungicides or other pesticides,

A\t ST 5%%11%%{ DEDEI' Bl RASEa@int tfded in with a

Aal%?tﬁ?}@&aeg@wte (flﬁg esire .ﬁﬁﬁﬁ%e case of m'at.?g;(l . _
copolyrie@ i tHegirésensinveition: Suoh gripsagedorii maty beiadenisiered byrgjection with

__active agent. H gh honbgeneity may be achi eved by

0fW1thQWﬁEﬁ]§elithe polymer in its heat softened state with the

’Ei?et ¢ é)%ly%gé? Rbmpb&itibR Wedidteb@ R kith ihfeetidresmiaipdntationtumdergoes

ar den °t he co#posnt_l on. Alternatively, the copol yner

bioerosioniin the boily swb wed-toxic and apprasptiyematedalst Bygospligs the number of

sych as. tetrahydrof uran.. ngt ' - te. Implant
hydrolyGHhig PR S P R i RpAt o) B SReEl U desfet e mplants
preparel B8 B8 peisopeY s Wi wisich iedopolyhive campioltgmtbe matrix containing

~solution, followed by evaporating the sol vemﬁgto Fth

an activgeBerdwsotiase therdypriagoiplosey o ROt TRAUFHEMaYat PRguseS! the

. 4. ndi i d copol yner material into powder which
bloerodg)gflttyhoé’ Elgem&)}()églrﬁeq

wth a powdered active agent. The active
Bpate CaBYs, phisioldb evitinooeguuiithe pereiantive ageat enakeduvigh warious

i LRSS RO o3 BB PRE Ao o f B s gt
o FSSEE W1 py0E o b oy gt aoamflin o
conventiems infeithaels twhachngre ailiveelbkyetrstoj the person skilled in the art. For example,
finely divided drug particles may be suspended in a solvent system (in which the drug is not
soluble) containing the dissolved copolymer and other excipients, followed by spray drying.
Alternatively, the drug particles may be placed in a rotating pan or a fluid-bed dryer and the

copolymer dissolved in a carrier solvent is sprayed onto the drug particles until a suitable coating

quantity is deposited on the particles to give a desired thickness. The coating may also be

"achieved by suspending the drug particles in a solvent system containing the dissolved

copolymer followed by adding to the suspension a non-solvent causing the copolymer to

precipitate and form a coating over the drug particles.
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use bi oerodi bl e copol yners that have physi cal
properties tailored for this incorporation. The

w@oelogmesizxonposi ti on may al so be injected by sSpCT/mgm06/011343
subcut aneously or intramuscularly as particles of 0.1
mmto 1000 nm preferably 5 mmto 200 nm and nore
preferably 1 mmto 150 nmm suspended in

Fphthe setsntd widaby ccanp@spmm eecangedbe a@we@g@& wilibeyplgased over a

se spendin
controll i £ s b Pt el B PAEH har pbe AR LTl cr than the

conventiSidl ¥l F&rﬂo@é Phé ﬁela(tﬁﬂéqg'iiop’rtﬁﬁ&w of thd hctive aptminsé e cmpb],ymer can
peanut oil and sesame oil) which, if. desi

Vary oven o4 TnER (500, GulSAMELEh: PRSP AeneRy BE G LiPaLie sgont and
may be prepared froman active agent m xed in
thedes1r6\§)?f;fé copol ymer of the present invention. Such a
Sﬁ@t&ﬁx@@ chapsitigy dfeoadeticarslt @nedltlluy.l ag@p‘eanawﬂscw\m p,rep@red by any

wi t hout I t. Th
T T T -
THEHAE 1 a5 %Pesél%]uée@ultf&ea bashty bnbhdpebictapylicationsl For

non-rea e materials. By controlling the nunber of
exampleh’gh(éy ohrylzahﬂed ab ddsiré fixation dewlopsrfar repanreofe@@tqovlprﬁigaé defects,

be rel eased at a desire
ligament W‘i‘qﬁ)é‘ TREQUSHFHOnS 6]8?9% Pt Ssu% Ftﬁtﬁvﬁ IxLEEﬁn e é 0po gﬁgéﬁﬂe present
copolynfe?é’%nﬁt%ﬁrﬁﬁltéxfé@umdch&n cOBbthiaesgedlovaaifitvedr mgeano-physical state

ave the advantage that they do not uire re
and a debl@@hm@ofdﬁoqrh@bﬁ%beﬂﬂ@cfﬁmqfi; Hb%“r?%lé’eég&ﬂ fig pg sca %I‘ﬁ s on which

cells carglgegﬁtlc aesde W aﬁ)ﬁ{l o8 Mn{atl?lo& eRdralcNRsRY! Tid6dd WBich can be

var ous t esses of the present
re generﬁ&pﬁﬁlﬂg‘ﬂthis dppyodoR uplﬂﬁfedmt enb rtcrb ﬂlrmtesltta boeg] t@I@IOIl svaartilags, ligaments,

e, e s S o et BB e o B
skin forg)g{]é{ﬁ@&ﬁtg %ﬁ%sg?tsﬂﬁqﬁcéf@ | CitiBie8s Alal b\é@éﬂmﬂé{ﬂ By/\ﬂirit(isdlzttﬁlg
in the art. For exanp finely diyvided

chondrodyigg fipar 4 patlees (qlra)dober)salkmengi thgni t9 molg]%ra\y@m theyssplaplds prepared
n which the dru

(i
from (P GeRP B r B O Rrc a1 BEEREY" OF) omed by

?Fé @()ef)o%ﬂ{ér@gaffo%i & 1ﬁﬁﬂéﬂt§i‘rﬁty flidfteer dbmglnﬂahérlméleglcmaMG
ac in arotating pan or a fluid-be

substancﬂspm|syntb¢t1cdmg1gg@m¢ggatpmal& sychrasitginforging didler mgtegﬁf glahancmg the
mechan&ﬁﬁlgﬁlic}p? ef g eegé : 3&1, &t II'H)T#'{A %Hl' flgrg e M dtRfhosphate fibers),

to give a
antibiotd8sbr ke tgl’dv@ii(ﬂf@aSrs ta' heiuce artd/mgpmnyotewrﬁmpb@c restoration and tissue

regeneration.

Tt is also understood that while not required, other pharmaceutically acceptable inert
agents such as coloring agents and preservatives may also be incorporated into the composition.

Prefefably the formulation is easily syringable or injectable, meaning that it can readily
be dispensed from a conventional tube of the kind well known for topical or ophthalmic
formulations, from a needleless syringe, or from a syringe with an 16 gauge or smaller needle
(such as 16-25 gauge), and injected subcutaneously, intradermally or intramuscularly. The
formulation may be applied using various methods known in the art, including by syringe,
injectable or tube dispenser, for example, directly or indirectly to the skin or a wound.

After topical application or administration by inj ection, or any other routes of

administration, including surface or subcutaneous application to open wounds, the active agent is
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achi eved by suspending the drug particles in a sol vent
system contai ni ng the di ssol ved copol yner followed by
W@eaabngs1ed t he suspensi on a non-sol vent causi NBCT/082006/011343
copolynmer to precipitate a?‘g forma coating over the
drug particles. For the sustained rel ease conpositions,
because the active agent will be rel eased over a
released fromt the komplosiiéon ind: systairegand cparellsd Mannsy; o g afesof release may be

resent, in an G thB@peutic effect. Th
regulatedg‘?frﬁ?é‘ﬁf’ %_1% e %&%@%é& Q"l@‘@é@‘% ?1\% gte%r?égpor t1ons eofe'c ©
rate maybREn@64skd 8r LR Eby altdtinCiip elojdipercanmpewitlye @vgnray acid
wi de range (e.g., 0.1 to 50 wei ght percent) depending
containingrurtitsén th@o;)pie@tal-pola@bﬁlen%lwahe desired effect.

421 310SRCONPAR) LIS 14le ERANERIE 0PI aBiVd fithi MERbt affected by

€ prepare y any one of the nethods
irradiaticdSfog gefilizdted. above, using the copol yners of the

present invention. The solid copolyners are also
Particuldr'%%frﬂﬂosi‘ti%s gnd/kir €sis of orthopedi c applications. For
exanpl e, they can be used as fracture fixation devices

Etcngn fide @Bﬁlg@giti&ﬁto? Qb dRLLAbn, (8 Bsdisuses, ligan@nt and

ndon” reconstructions and bone substitutes hi
(1)  cadghositions cdnteinihg docal srasthehies, ppaeuatly e é%blylﬁﬁ?%wﬁbr m t

' si mul t apeous sel ect j,on_ of a ' |
ancocof KRNI GrgEe LR P Sl SYERye
predniso%ri%?ﬁ&gd'nﬁéthh%)ﬁe, RkSeethaode rfamidodite, dtuiocmotdne acetenige Altasinonide,

. or scaffolds on which cells can be cul tured in.vitHo o o
triamcinplangy inglydingsienefitian ofihe sompaRnen ‘5‘6%5"(%@%1%@% &T‘Fi\%(%el}él%e’ orthe

| £l SAR | & anRy b aekddHerther

protongi S SPRIBLE ROl ammrasdu
below; | i ganents, liver, intestine, ureter and skin tissues.

@) aRmeaTon BRtTBRES NI BRP e B Saei pieheb BRRERERA Eoove
under “%ﬁg&éf%&?&& RYeRRiHEPR} §y2FheBYr by irféctios @htditimgrs or operative sites
roc

ytés froma pdtient (or a donor), allow ng 2
from whibieanimorimas bedrertdated, dor tmor seatdlor disatpreapander e sppression of

resent copol yner,_and re-inpl ' t .in the
oSSR M G PP e,
3)  EdhpdiRions @Bh@intheYirbeEstdtienb, agtic ad flyrogestonecmedivsyprogeserone,
or synthetic inorganic materials such as rei.nforci ng .
norgestiel, Inoegestimetss nerpthinsirora, At therltke; 198 osftssaAsirgRization or cuntraception;
roperties ofid Ehk BlSicil SndheGeCAsHN adjunct
Q) g%ra %Sﬁ%loﬁtcglgtﬁg%ﬁ%rﬁﬁt%@ég%@ ant| .(lﬁot_ Ics, or bone !
to gland@hWilferfin@Ghifesy; compositions amtifining pnidangiagenictagope didh as
restorati on and t%ssu r(? eneratiora. ) . .
combrestatin, for the treatment of macular eggeneratmn and retinal angiogenesis; and other
compositions for the controlled release of ophthalmic drugs to the eye;
(5) compositions containing therapeutic polypeptides (proteins), such as insulin, LHRH |
antagonists, and the like, for the controlled delivery of these polypeptides, avoiding the need for

daily or other frequent injection;

6) compositions containing anti-inflammatory agents such as the NSAIDs, e.g. ibuprofen,

naproxen, COX-1 or COX-2 inhibitors, and the like, or glucocorticosteroids, for intra-articular
|

application or injection;



10

15

20

~ 25

30

It is also understood that while not required, other
phar maceutical ly acceptable inert agents such as
W@ odoend31ge agent s and preservatives may al so bePCT/US2006/011343
i ncorporated into the conpgsition. Preferably the
formulation is easily syrifigable or injectable,
nmeani ng that it can.readj I¥ be di spens
|

d f .
(1) cooesiisoRRIITR BB Reok IiRPTEFOR b WRFP YIgpfegip™
especiallg ?or?&régggt%ﬂqn‘fo E&gmﬂw st%ﬁk %&fgwgsgﬁbs%o@@ﬁﬂlv@ {fF8ctionY b1 in@For on

m-a syring auge or snaller needle
wounds, @b sapréssiod vf fefedion, (e gn foimmosigredodietiodhanwewyd) v,

NG G IRRA AR AR AR LS E T
9) c{;%?!)éiﬂci)ﬂb%omﬁhﬁﬁé RAGE, DINA) R GkiaR pelyatclbothis ush ansetisense

exanple, difectly or indirectly to the skin or a
oligonucleotides; After topical application or adnministration by

i njection, Qqr. an ther. routes of adm nistration,
10 g OSHPH@C%‘ﬁ?lpﬂgmﬁFmgﬁ%%%ﬁlﬁgsﬁeous application to open
(11) c¥RYBsiHond RtaAchp et &GS M vacsirebeased from the
conposition in_ a sustained and control higagannert.. Thet f
(12)  compesitipny earentEngbGOHRNARNMAVEPT Fore ShiteSPPEyAGHYe geents tor
vapi et VS accommodat e the desired therapeutic
concureff Bt LR

e may be increased or decreased by
Deliveryadft @ritiolled-Relamt Anfienetendgges of the a- hydroxy acid

containing units jnt ol yacet al - pal hyl .
 Thepresnpedriconirraceds efiie for8 g B Pl iRl ot
emesis ih Iazm t'\ﬁ’fﬁg@&ﬁﬂ}%ﬁ@ﬁ admlistafidest sdIDy antag@ditatwheasinfthe 5-HT3

sterilization. Particular Conpositions and their Uses
antagoniExmingnizeythe sidp c&fets ofinausea ail/er qupsstsrASFasRte N Ot r

uses, .include: (1) conpositions containing |ocal
phma%’i"e%‘?%@@?%%, optionally in conmbination wth

8 MGARE dsh 6B BlePreensinobntim, texsisptdadairephamatdusionie,
hydrocortisone, prednisone, prednisal.one, . : snall
compositien| fore rgaarat ObRICEFRIOR S GRIES'S COTRTISPE pRELT3 antagonist, optionally

fluocin Lodkdeny fldpehrealse, trianctinol one,
togetheri‘ﬁlglil ﬁﬂdlie‘%égggg%giﬁlt ?on 0 yt%eﬁ%orrposi tion into sur%i cal o

Ak 1168, headifl, thé erini “lemesikdinclute mensa@nd @dmitglg. efhedi 1} aetggonists in

.. pain or a_prolonged nerve hl ockade. .This use i

the injoide 40w P PIHER IEPGRS (DI BB 11 GRet It edsy dofped o
anticipa?cg'g Ghlesis hEPRARE ARSI GuRA B chemSHERAP ATaliRAGE thtiss,&tkal or

above under "Active Agents", for deposition by syringe
bacteriabinfbations, rregravey, ivastibularsisosdass (cop anefion sckgpsse ¥ertigo, dizziness and
Meniere’s disease), surgery, migraine, and variations in intracranial pressure. The HT3
antagonist of use in the invention are of particular benefit in the therapy of emesis induced by
radiation, for example during the treatment of cancer, or radiation sickness; and in the treatment
of post-operative nausea and vomiting. The HT3 antagonists in the injectable form of the
invention are beneficial in the therapy of emesis induced by antineoplastic (cytotoxic) agents
including those routinely used in cancer chemotherapy, and emesis induced by other
phérmacolo gical agents, for example, alpha-2 adrenoceptor antagonists, such as yohimbine, MK-
912 and MK-467, and type IV cyclic nucleotide phosphodiesterase (PDE4) inhibitors, such as
RS14203, CT-2450 and rolipram.

Particular examples of chemotherapeutic agents are described, for example, by D. J.

Stewart in Nausea and Vomiting: Recent Research and Clinical Advances, ed. J. Kucharczyk et
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fromwhich a tunor has been ablated, for tunor contro

or treatnent and/or the suppression of regrowh of the
wao eovonofiedm resi'dual tunor cells after abl ati orCDiS1006€011343

tunor; (3) conpositions containing progestogens, such

as flurogestone, nedroxypr@%esterone nor gestrel,

norgesti mate, norethi ndrone, and the |ike, for esirus
al., CRC$yess finorBocatRasen.dila.cHits é%%lpﬂoagﬁﬁ 177 038988 ¢ B éxamples of

i L
common yolgsgg | g gt}}grgaé r?ca%%ﬁ S nti auco at?i':‘ ld%%?l?ér%g{ A r'[*glg?ym’icﬁﬂﬁnycm,

mechlor&f?ﬂﬁﬁ% ihitropén m@abﬁl)mtfegtoaaémﬁcr}glapgesphanm@e narsnustioh(BENU),
onbrestatin, for the treatnent _of. ma

lomustmg é@@h@})a@cpmutgﬁl@ (puigmpygin aﬁ@}nga%%g,l Igocagﬁ%g%el, Hg}omycm
cytarabnaa n%%gg%l&é %E&hét?éxa{ehg RS, SHbIRlESSPisting) M doady@itand
P conp03|t|ons cont ai ni n

chloramwiﬂr(&{):e}?lt] Grai([ﬂ gtradaph |(Idtaser(],?1rczimeniri§9p0rt§ulﬂ$4a§g,l 163l 72h,
LHRH antagoni sts, and the |ike

Man fdhs ;en%qglé;ggelbta @ﬁ@ﬂﬁt&]@ghﬂ}ég%edd ﬁlb ﬁ%ﬁm O?Itlllegld%CId addition
salts, as ﬂﬁé fg%vﬂfes Q3106 freBAs ihfebE&i medlia. HolwevorTPociute ispresence of

al ni ng anti™-inf annatory agents such as the
the 1arga\mtm$ pf sag wilbbuprbfadcl aaprostirciCuijonsalige rgsult in more

rapid degma to t and the L 1dqglegge%cf%eo£1ftfeﬁ1% QEQItd%is éeﬁérally
siprigltfe etfiositish i L5

Icatton or 1 njection
desirablé R Ihd drtfdtnetioRpaiith fg fedttbabe ftrme S’&ltdrmtlvtene the ant1emetlc may be

reventi on or treatnent f
s oapicr oot B0 S i DRE! dPhnlquantis o

the a01dpﬁ§1tt108 RAL ?Ovllﬁ]{ Of reRhse 1@&9&1‘%&) on wounds, for
res of infection (e romfore|gn bodi es

Tie mjaetawmml of@ﬁ)annmngwgentmfsh@mmt iviegtiemismenyeet &y

' 1ncorp01?§1£31§t5 g}lgqngsﬁl 1%%%’9% ggﬁ Flﬂfe) ngo (k&xol%dﬁkl%b%) rn%irﬁ[%r}rher gsg Zlescnbed above. The

concent%%(?g{ el eRtibRiele aSdht thadSap b BB6E M1 L 90 MUY, pfﬂfebrdlﬂs from about
COﬁpOSltlonS cont al nl ng antienetic agent s

0.2 - 600t osirt praferalyrt 2 AD rvp@%amos@erﬂ@rabhy {ramcabeek] - ér‘fﬁ"/(( i%)examrﬂe
o 2§ TRAS 1 205 SR L HAE RS PP BTN BT e DAl

inj ected"’lﬁw dite@tHaORsve Hooh d¥Rinined tcCﬁH’\inbgtl dffedtiRe | Basiaj ectable composition of
Antienetic Agents The present_inven

- the presend iavestionsan beusasbigr pontralisd deliveay ﬁﬁfa?tﬁa}lg‘aﬁ%ﬁvhl? 81?1‘1 Fuble

antiemetic agents.

Suitable classes of antiemetic agents employed in the present invention include, for
example, a 5-HT3 antagonist such as ondansetron, granisetron or tropisetron; a dopamine
antagonist such as metoclopramide or domperidone; an anticholinergic agent such as
scopolamine; a GABAB receptor agonist such as baciofen; an NK1 receptor antagonist as
described, for example, in WO 97/49710; or a GABAAo2 and/or o3 receptor agonist as
described in WO 99/67245. The 5-HT3 antagonists employed in the present invention are also
useful for the treatment of or prevention of emesis in conjunction with the use of other 4
antiemetic agents known in the art.

In one particular aspect, suitable classes of other antiemetic agents of use in conjunction
with the present invention include, for example, alpha-2 adrenoreceptor agonists including for
example, clonidine, apraclonidine, para-aminoclonidine, brimonidine, naphazoline,

oxymetazoline, tetrahydrozoline, tramazoline, detomidine, medetomidine, dexmedetomidine, B-
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emesis in a patient which conprises adm ni stering an

5-HI3 antagoni st, wherein the 5-HI3 antagoni st
woreewsivzes t he side effects of nausea and/ or eneGI/BS2006/011343

associ ated wi th other pharnmcol ogi cal agents. In a

further aspect of the preégﬁt invention, there is

provi ded a pharnaceutical caonposition fo

- : r.tne .
HT 920, B-HEE Ahtcybwing Blresnidisn, senees) s1a8BRHPe; @Pﬁgk’&ﬁh?ﬂiéephm%
ant.agoni st .ont | . Wi th at | east one
mephentEmip R dTie] éaﬁ? f?g%g%é%%ntaeggg&g%r&lp P, As used here n, |
Ash?tédge Fi® coRipRahds’ ori apehts dmpiiayed éa thenmteseohiny entipn ATk alseipgeful for
ant agoni sts in t i nj
the treatin, p?lgr?@vglpté)n 2 qlsg igrc%}?jﬁlngcﬁfglo\%@%% eqe Bé@%ﬁ%ggents known in

the art, H&l Aves );;‘s %ﬂ&e%%‘ﬁsﬁai (ng‘ém@ﬁ@ﬁ‘jt onisf GhWdtifkblReRS¢ Sgent, a GABAB

|ndqceq therapy, radiation, toxins, viral or |

receptor k(agcmet[ amNKln‘Eeqﬂ?(rcam@,gOplse gndnaéABAASL apd{os p3 dpcsptog @geuist.
e. g, notion_sickness ertj.go,.. di zzi .

e bpicged s BrdEyerriany B A i e bR M AR eeen e
combindti%n,' Aky BEERAIAdepRh@SHIYIA theTfafn 0T 3 salbbags ios miotirasod theagent

the invention are of particular benefit i N the ther .
and the witt atlesagont. nihitsble piyrmacstieslbracositble salif éhed%ﬂmwnﬁg éf use m

treatnent. o NCEl 1,1 Al i i '
the prese Gt oG 5 QB iRl RCAlch Ao K REEBLe, BOTorlpd by nivinic o

solution/dFSherdting@ond Stith d dolitive of etmidestiédiymcodptaliie non-toxic acid such
invention are beneficial. in the thera

as hydrqcRisuie@aI b PO AT S ABBRES P PAGITCERFRUg 3 SHRRE Aeidh sigic 2010
tartaric A8 SGHoRIARNE ?ﬁgﬁﬁgﬂc LB dCaNGSIk acfaeatheriiYSal@md amine groups

engsi s | nducé t her pharmacol ogi cal agents, for
may alsexemptie; the piternaneanennicepsaits imwhishdhe amino njlegengiom carries an

hi, nj MK-..912 d - . 21,
oyl ol AL P LT Binl L ae eceBnynd r e Kbt ogp. for
exampl%‘? cﬁ@éﬁﬁ@%ci@oaéaﬁe PRferlt dhvcptiaihlsbasitbigplagds seltathpteos
u

chenpt her apeutic agents are described, for exanple, .
preferatily nPn-takic plSraaeeutichily pgcapi@hlegalis WErROLiSHER aﬁi‘& &pdium, potassium

Research and Cinical Advances, ed. J . Kucharczyk
andcal%\”ﬁlsgl,rm%ﬁfo ress Inc., Boca Raton, Fla., USA, 1991,

Ra@asoviddd R43din semeftnde fdr§Bovilingmplies thefapydmmapétientieeked of
chenot herapeuti ¢ agents include cisplatin, dacarbazine
such theramy, Ghereim e ey FAMPHSE RABHEFFANG HECRIYPFgaposiion as

AL e e
ocular tatappr Absogirovided acandbedsmd trenfingdaredgs to ayetinadyioptc nerve ina
subj ect\eﬁl g%%is%g}elﬂbt?ee%%g%{ﬁeﬁé?t esg)rggz{dfrrllihjl%{e%lf{é & hlle’sugjiemhgl%ﬂ%er :
compositions as described above, the composition further comprising a therapeutically effective
amount of a2 cAMP modulator, forskolin, adenylate cyclase activators, macrophage-derived
factors that stimulate cAMP, macrophage activators, calcium ionophores, membrane
depolarization, phosphodiesterase inhibitors, specific phosphodiesterase IV inhibitors, 82-

adrenoreceptor inhibitors or vasoactive intestinal peptide, and neurotrophic factors. In one

aspect of the above method, the damage to the retina is the result of macular degeneration.
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chl oranmbucil (see R J. Galle et al. in Cancer
Treatment Reports, 1984, 68, 163-172). Many of the
wanisaoaed c agents are conventionally used in PEEUSIING11343
of their acid addition salts, as this provides
solubility in aqueous inje@%ﬁon medi a. However,
_ because the presence of the |arge ampunt of acid
Deliverywif Golntroﬁubfcl@w boel Amesthetasttiycnigetion addi tion salt will
result in. nore rapid deqgradati t Il Qo :
Lo esshelcs Biebes B NPt AT oy flom ot aiS{tL Biin rlict
which 1286 88HA Fo S88itésabladek house THee atnfrérrtly asedge previent pamein
. free base form Al ternatively, the antienetic may be
surgical pn@lecﬂums, Hewal manipwlpaons GABPEEEi on of the acid addition
al t present i |l b ; bt '
5 ool Baf gy Bl Tl Ly AR LELES o sighlyS6hle
compourﬂfﬁfalfngelﬁ?e) soldﬂlegérﬁj)cﬁﬁﬁabbenﬁminnaﬂy, e sahtblelved] anesibetias can be
~_of the present .inventjon.is pr red . by i.ncorporatin
applied topicaliy eRdhee iy tigh e dlﬁ‘ngb‘%hﬂﬁé"ﬁ@?% 1\9@1)?}4%%%&; %%e% orly for
surface %ﬁp@:ﬁfona.sl“ HA§S&I hllfé%ﬁleﬁg’é)é’cﬁweﬂ—tlf@laﬁg RE@Miétardell ®F iffectidifean also be
remeti'c agent may vary fromabout 0.1 - 80 wm %
divided itefver globys, bstormaat ont-egtes. -TheEstarvinclyde €1)peprae apif psters

. 0.5 - 40 wt % st _preferably fr. t 1o o,
iverocpiye, maarashine oo Shte) ) e AR R et e e
tetracainfel bilt6fainhicO 1%p§;¥§f’daﬁﬁ§cﬂlbidgr@aﬁﬁ)ﬂ5) @atageninelsdizeic aeildesters

Injected into sites that have been determ ned to be.
(metabutetiamis.frsimdcpiae); Thé ()masrehBr b s 4SS 5h (Hﬁfeti‘%vcame)- The

resent. i nyentio - : 1 ed: ; . .
s SRSFHEF RS YA A0 AR A sbbitivcae
pyrrocaia@@nd grilobuintabl e cl asses of antienetic agents enpl oyed

MAeh QO dece GRS CTHR ARRUP BRI ISE s BF R of hei rd additon

salts, asttﬁi? ghﬁﬁ&és%@fugﬁiﬁﬁp lBEs AcaeR Redla. FUFMevRS because the presence of
nmet ocl opram de or nperidone; an anticholinergic

the larg@grotntsiabidasitisn swbl alvcseneshanBaBl adsiteqp wit vaggasultin more rapid
B s

-generallg%igﬁblgﬁ) B8P 041 ABRRt Rk 112 re€l BSRTHIE r iwithWly a small proportion

. 245. The 5-HT3 ant atgo‘ni sts enpl ofyed L.n the
of the agid edditionisaly presens fadditioraeismnalic@mrpiitissat theeid ?éﬁgtlﬂ% sAlt ey

poiac SRS FIARE RGeS 3 1 com unton i, the use of

Ba¢duk6 tHeafuramppet hetiqubfialobsl ankbstbatiess pfopottiaal to the time during
which ita ir;tirlx gg?;;ll c%n’?a%te vrs}}tﬁ n(e)vamlilss telssiugs, %l?enérgge% {n?erétable delivery system can
maintain localization of the anesthetic at the nerve for an extended‘period of time which will
greatly prolong the effect of the anesthetic. :

A number of authors, including Berde et al., U.S. Patent No. 6,046,187 and related ,
patents, have suggested that the co-administration of a glucocorticosteroid may prolong or
otherwise enhance the effect of local anesthetics, especially controlled-release local anesthetics;
and formulations containing a local anesthetic and a glucocorticosteroid, and their uses for

controlled release local anesthesia, are within the scope of this invention.



with the present invention include, for exanple,
al pha-2 adrenoreceptor agonists including for exanple,
W@ b@nilteiiee, apracl oni di ne, para-anmocl ondi ne, PCT/US2006/011343
bri nmoni di ne, naphazol i ne, ymet azol i ne,
tetrahydrozoline, tramazol'ifie, detom dine,
medet om di ne, dexmedet om di ne, BHT QQEb B-H T 933,
General Soheawi foethereprsationi of € EGrBalvasiasls BLogk heaglymers:
| abet al ol , phenyl ephri ne, nephenterm ne, metaram nol,
met hoxami ne and xyl azFR&T SEE” not ed, the conpounds or
agents enployed in the present invention are al so
useful for tdHe=¢H-eR-AENECES or PIRFEHti on of emesis in
conjunction with another antjegretic agents known in
the art, such as a 5-HT3 antagoni st, a dopam ne
ant agoni st, an anticholineﬂgﬁc agent, a GABAB receptor
agoni st, an NKI receptor antagoni,st, and a GABAAo02
and/ aoH,8GH-DER@ Hoﬁ@@M%D:R'-P@"m}mthe‘rCFh@'B'e@pHﬁ@Hzt he
i nvention, the antieneté& agedﬂ§ as aggkngle agent - or
as a conbi nati 6Hs may beé ‘used 1 Hdepen tly in the
formof a salt or salts or mxtures of the agent and

the salt of the agepf. _-gyidalk®.dhanaceutically

acceptabl e salts of the conmpounds of use:in the
present invgati | eh.addd inapsal ts which
may, for eé@%mﬂ%%ﬁkgg%ggﬁgg Hﬁaﬁﬁg%%gmgxiolution of
the compound with a solutiorl of a pharmaceutically
accept abl emdeNH{CH)L0-8B(ehlysesth- -BrdedtHiCri ¢ aci d,
iodic acid, fumaric acid, malei¢ acid, succinic acid,
acetic acid, citric ad, ta,taFV% acid, carbonic
aci d, phosphoric acid, sulfuligpssedtd and the |ike.
Salts of am ne groups may al $0 conpri se the quaternary
ammoni um sal ts Iunz-t&‘ilﬂ 5.0-dH@oLHNCHICL EAGEMAL OM
carries an al kyl, alﬁenyl, al kynyl| or aral kyl group.
Where the conmpound carri@s; an aci diHe group, for
exanpl e a carboxylic acid group, the presént invention
al so contenpl ates salts therepf, prefegably non-toxic

phar maceutical |y accegtable sal ts therkof, ch as the
sodi um pot assi SRFMRISTER ci um sal PECIHEPNf . Al so
provi ded herein are nethods fpr providing gcul ar

therapy for a patient in need| of such ther/apy, wherein

the net hod conprises admninisteéring a copof@ner

conposi tion as descri bedPEG®o¥aceltiBE@in t he

conposition conprises a therapeutic anmount of an
EXAMEBEESve agent for ocul ar therapy. Al so provided are

net hods of treating danage to a retina or optic nerve
Preparatinn of Balbypesiel-polyaiiadencgtyc@lsch tr eat ment conpri si ng

%‘gnran forﬂo%igé isﬁ'ghés%s hRESH %eeﬁ%pirgﬁoﬂ:%@f)ﬁég%"tative polyacetal-
polyethyleneglycols. The starting materials are either commercially available or may be
prepared as described in the preceding sections and in U.S. Patents Nos. 4,549,010 and
5,968,543.

Preparation of the degradable block polymers of the present invention may be illustrated
with the géneral procedure described using a divinyl ether and poly(ethylene glycol) (PEG) as
the source of diol. However, it will be appreciated by those of ordinary skill in the art that other

diols, including PEGs of lower or higher molecular weight, are also suvitable for the practice of

the invention.
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conpositions as described above, the conposition

further conprising a therapeutically effective anount
wo@Rooa/16ARS nodul at or, forskolin, adenyl ate cycP@w®ES2006/011343

activators, macrophage-der| ved factors that stinulate

CAWVP, macrophage activat ore cal ci um i onophor es,

nmenbr ane depol ari zati on hos hodi est erase .i nhi hitors
Topemifimofasiooiea ol B BN WHRFBRIEGHS wsigs of 3,400 Fimol

- were useg)gem n(%)é%ﬁ%ﬁl&ﬂr a3 bli)é ﬁ—%{h@rl%r Cg‘(()?c%?af:flhypeth&t G ﬁaéelected as the

euro ro n one aspect of
diol becaub®it abgtRraNeirbestnideti as ST @GR AIS) by ldeng Egulla’a)ry guthhxties and is

result of macul ar de ener t|on I|v

widely uwnnmbwu@aém% o8 1, Eﬁ‘%tl?“rﬁhéﬁq fliyjpy1 ether, and
o YN s o it

suitable @@gtatiagion tppofile (lmm'dbtbfuréyso%mgll @g@dﬁtmmj @ad to gonfiyaingvatro
ST T ST N T T

|"oca

polyacet%ﬁ%e%’cﬁ%l’efé%%lf@ﬂs Pslysledsi et 1hﬂérﬂloﬁ1\4@a3gz[1§till$§prepﬁled from

ubl e conpounds and the sol ubl e conpounds
function@liwed etet fngalateyialst for swiminp.dungionplizadeynut gthersmay peused as

. appl.ed op cal
v ST AR P85l A
of the in@&R]onC ah ie@dh catbh Is @8 ahtegotesirbanting a PEG/moidcolealf Itlye 1dent1ﬂed '

adm ni stered by injection can also be divided into two
lnokmﬂgW%@Eth@sters and non-esters. The esters include (1)

1e ben %9&! %ra?l%kl%f ?%beﬁélys&'tﬁ W& SpolyAERT yI cai ne and

al ne a- am nobenzoic acid esters
Emb@pajtmed P-evriemzehanel istsyntbezisad asdollpws pb Y@l haoD

hl b
2- ammo%%gé]g\gérgt%%&%@ n %)f pﬁgi gﬁ)"% éj)ﬂl%gﬁ g%ﬁl& 9 mt ao%aﬁe were added

and the A% @SV NOMNRANE Gh fccasitlll £5a0.02P k) a@cﬂuatenglmetﬁpb
non-esters are anilides (am des or nonesters) which
chlorofdrmateu@endst/(pi) ves dlaselveql ingmil diexanaepidadded Aropwise the above

solutlonaﬁ[ré-g?r%%clh{gg ﬁg uég g S (s)t(l: 2l dq i ro%@é&nﬁe‘frﬁthgefok %e 100 m of water were

| Ona “orm 0
added ahd i pro@ici wad difradded @ﬁh Eﬁmylaastateh I]Eﬁhylamatel byesobarbicbilgcjed and

dried ox?p? Cabioe. tordHiseion g ABTARORS e POV e A pEh vas reprecipitated
ﬁpnla%@ kugﬂ &&gggag SR ?&hﬁpn salt will result in

FE 9 ap &gt ada |on 0

Pht yarkdsal ofYoB i aidok c&pe]g/h;em@m@oh@b@als%]i@fw gsiperried out as
| ocal anesthetic, it is generally desirable to use the
f0110""Sfocal anesthetics in free base form or with only a

?étioﬁqvé%fcaﬁ% A irfla agidxi g @ad 10 oY Ient
|on 0 uantities of the acid additjon
cyclohexal dinreghyanol divinyl ether and 1.47 (0.0102 mol) 1,4-cyclohexanedimethanol were

dissolved in 10 ml tetrahydrofuran. 0.31 ml of p-toluenesulfonic acid solution (2% mn

tetrahydrofuran) were added and the solution was stirred for 4 hrs at room temperature. Then
0.3 g (0.0017 mol) 1,4-cyclohexy1dimetﬁanol divinyl ether was added and the solution was
stirred for another 30 min.

2nd step: 0.45 g (0.0017 mol) Fmoc-protected 2-aminoethanol was added and the
solution was stirred for another 1 hr. |

3rd step: The flask was taken out of the dry box and several drops of diisopropyl

ethylamine were added for neutralization of the acidic catalyst. The solution was diluted with 30
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provi de enhanced release if desired).

duration of action of a | ocal

wW@e@pasiizonal

contact with nervous tissug ,
delivery system can nainté'ﬁ I

anesthetic at the nerve for

m] tetrahyfifofirapiand 8 grleiperiding Waoarged. h@h%flﬂgeke%?

min, ol B8 byt 10 PR M

t he present
ocal i zation of the
an ext ended

g

Because t he
. anesthetic is
to the time during which it

i S | PCHUS2086/011343

ated |,

i nj ectabl e

eri od i
$IRR Was 8af1rr1teé1 out for 30

B8 Berd60®tfor 24 hrs. A
patent’s,

part of tH¥R6B/efitigBeStpOratdipdndtthe c@&emtmlmmscﬂumm W@mpmclpaated in methanol.
glucocortlcoster0|d

The polyepetalef isechonsy-ksaupdugh
under Va%&ﬂ%l

carbonate A{GHIEH L
mlmmuﬁ%%opuﬂ]c é/]iat@{r

anes

E7ETSS

roll ed-rel ease | ocal
aining a | ocal

CH 2

i

anest heti cs;
anesthetic and a

4ah sre | siepco rg]cpoctmﬁewem dissalved ith20 ml tetrabydrofuram nkFGtiN-succinimidyl
rel ease | ocC

ot S

@of@kﬁ%d@ﬂ@éﬂ HoRE 5b0vE|sRﬁﬁoﬁTEE’veral drops of N--
+ HO-R-OH CH2=CH- O- RLO CH
methqurplmlme @6@4&@6@‘ and)ﬂ@wsohftmn@rﬁns@lned oveighy

thin

B

752

sheAfrctsadatin phafrhg e FOPREF

VINET W
and fornul ati ons

as dried

?fs%lvte@ {rta

Fhe-pgxtapeining the

solutlon&aéﬁoygﬁgﬁr%ﬁm%m %@ dq%gr_r&o vaat(eP ?WW P 8 8dends on the

moleculEtWO@l

bylyOPMh@at{W)z O CH- (pol yacetal )-CH O (CH 2) 2-NH2 CH3 CH3

AR R H R e AR E63 N m it FréfdvtbdR Table 2.

Table 2. Characteristics of PEO-polyacetal-PEO block copolymers

%F@'@)SE C(09; 2padl otdO60pfoy 243!1#50’(}(3—1'1@) prddHctP@s recovered
epr ot ect

GPC of deprotected polyacetal GPC of ABA block
, ‘ copolymer
No. Sample Mn Mw Mw/Mn PEG Mn Mw Mw/Mn
1. PA27-1 | 4600 11900 2.5 1000 6500 9100 1.4
2. PA 27-2 “ « “ 2000 7200 9400 1.3.
3. PA 27-5 “ “ “ 5000 13200 19800 1.5

Other polyacetal—polyethylerieglycols of the Formulae L, I aﬁd I1I and/or those
containing other diols of formulae HO-R4—QH, HO-R’-OH, HO—R6—OH, and HO-R'-OH, are
prepared by similar methods. |

Example 2: A 28% by weight aqueous solution of the PEO-polyacetal-PEO triblock
copolymer of Example 1 is prepared. Ondansetron, an antiemetic agent, is suspended in this
aqueous solution of triblock copolymer to a final concentration of 5 mg/ml. Approximately 2
ml. of this composition are placed onto a watchglass equilibrated to 37 °C. The composition
immediately gelled and adfleres to the watchglass, whereupon it is placed directly into 10 mM
phosphate buffered saline, pH 7.4, 37 °C, and the release kinetics of the insulin from the gel are
monitored bif reversed phase HPLC using UV detection and gradient elution

(TFA/acetonitrile/water mobile phase). Ondansetron was released in a continuous fashion for
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Preparation of Pol yacetal - pol yet hyl enegl ycol s The
foll owi ng syntheses illustrate the preparation of
Wwo epsaesans at i ve pol yacet al pol yet hyl enegl ycol s. PAT852006/011343
starting materiials are eitgf commercially avail abl e
or may be prepared as desCrTbed in the preceding
sections and in U S. Patents Nos

approxingitgp enewgek. Prapuliliy ob thegriblogk C%‘&V%‘é@’%’é’%l%ﬁﬁqhﬁ controlled
delivery BP ?ré@ ss’an(a]c ng GesHbf3 éténﬁx oaNs BRY1Pestadlisk&t 4t ififlstrated by

procedure described using a divinyl
thlsExaIﬁplaer and pol y(et hyl ene glycol) (PEG as the source of

Esaapleaty TR kP hveisbl s o RS iy AR BReBinsr af Bramote
1is adde'ﬁl:s@mc‘?{m bgmaxé? o Plo9liRIappRBAMLET2. 08Ikl of &ug. Al Bml sample of

or the practice of the invention, The
this solutletatstpud) nntofa wattlyglesstaptl @qgh@ta}ngatﬁ7(°@a§1§cevﬁlg femperature is greater

nol ecu of 3 400
than the gglation P’ﬁe\fl\%”%\?g%f PRI yéeg%!é yc o Ch%&gf" The watchglass
is placed®he100 MFRaksr ®RlDGhE lede tﬁbalwhmpﬂsed afi ssao ind ofBBS (pH 7.4)

Il
contalm&fz” ﬁéﬁw %@;%3%%2;@&,@3&;%}2@%@% SRR ERERprfsd 2087 oc.
The Somé]toﬁe %tbeglgﬁvbvg%% 1H'§& J‘H% gi?ftﬁmﬁéakmélséa@&ﬂtoqiré’x‘eﬁt/ bvaporation.

ene ivinyl ether, in
The whdlé @ésbﬂibrya\ws ﬁxwlnmmmtmcubamrcao B\?Jl &Gt tie rdeasostuidy ps performed in

e B AT
for ondalngetm 'Tﬁgw%ﬁ%@@% RYlabstewith ﬁ‘é&l@i PBSraYteﬁkdchbhqﬁbttrblﬁoval

radabl e pol yacet al - pol yet hyl enegl ycol s
Sampleqawblycrmﬂsctcﬁ attlhé .8 81 andrR4rhoprs land theee aaq"%eh);ur igggvals, and

analyze% Eyl i—]:PIgfr: a*l'}e;rg ageit Q‘}%ﬁéﬁn egﬁér?sréa{r% %‘ongﬁ)l% g ﬁ@ﬂeﬁnmed The gel

as starting
formulaﬁ@itl Bfovitles ekétllehecdtepavahomlate <bifthe deditadhfdrapproximately 50
pol yacet al - pol yet hyl enegl ycol s pol yners of the
days. invention. In each case mis an integer representing a

G nol ec f
L
contamﬁ@@fﬂﬁay ﬁﬁﬂs;caﬁ:mﬁﬁu]rar m@m@m@a BB -GH, and HO-R-OH, and

nt hezi se 0.0
dlffererm,gqtgfe@gggt& a‘pga)r il dlzfga rent p{ﬂp%i%%s §%?612}{55%1)ﬁd Wt h noI
Exam 1@'40@51%\@{0%1%% At daB& L XE bk ?oé&ﬁ'@nsSt irred i n an

0. 021 nol) of | uoreny | neth
The compositions of Example 2 were Welghed placed into bottles wit screw caps. 100

mL of 50mM PBS (pH 7.4) was added to each bottle. The test bottles were transferred to a 37

°C incubator and placed on top of a rotor shaker (36 rpm). At various time points, bottles were
removed from the incubator and samples of about 5 mL were removed and analyzed for
bupivacaine content by HPLC at 263 nm. The remaining volume of buffer was removed and
replaced with 100 mL fresh buffer.

These test results demonstrated that the pharmaceutical compositions of the present
invention have the advantage that the release rates of the composition may be adjusted and
controlled in a variety of ways. The rates of release can be adjusted to accommodate a desired
therapeutic effect by either altering the mole percentage of the o-hydroxyacid containing units in

the polymers as disclosed in U.S. Patent No. 5,968,543.
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chloroformate (Fnoc-C) was dissolved in 12 nl di oxane

and added dropw se the above solution. The reaction
wOorRoobea23vas stirred at roomtenperature for 4r@r/ES2000011343

m of water were added and.{ he product was extracted

with ethylacetate. Ethylacetate |ayers were coIIected

and dried over MgSO4. After filtration. ora
PhiserriesiGon VbR e cTRBSH B ARBIOGHE GBI BEi B e RS Ao I Pecsure

changes ﬁtslegljﬁgé: tla%h?y lﬂ@d&ﬁg Eﬁj%fyéé F\%déﬂg%odllﬁﬁé'@ﬁhs d Rghction of

opolyners of
temperatﬂE@nﬁ@byme’a’adm BHIBS\fanfma rk Rédom@ﬁer @S8L2-800 ¢hA Instgyments) was

step e reaction rried in 4 0
used equ(p@e@ Tﬁg{‘rﬂi araetelb%:ri Zeﬂ 8%}?3081% eﬁ{g%ﬁy g‘l3§|}¥zy ?@&ﬁ? rgteg 20% and
4{51§o@é02 nol ) 1, 4-cycl ohexanedi net hanol mere
temperat so%eved in 10 M tetr ahydr ofuran. 0.31

m of
"[}hetfolieg@ng subffered primetily o6 PwosRS qf 2 qtr,qhon It w111 be readily apparent

to those gilfl?(f g%tﬂ% gl}ci %lfl% ﬂiesmmel{e l%l%ggﬁgen'p A Ph#)u tho%l r{l&‘.ﬁﬁﬁs components in
the delivef; Ricle BPpharmhackutivallcohpsyitidhmethadof mdnwfactyte amihnéher

was added and the sol utjon s stirre 4
parameter of theravestiep de@ﬂhsd Berew e be H%Tfaeffﬂﬁg’éj o RpEa Mvarious

" ways w1§10%%érﬂ)%?cﬁ%?fﬂ%h ﬁ%cgﬁédofttﬁgnﬁz%ﬁgﬂ Giyr\WRsmple! éff@tve

ste The flask was taken out of
dosages biter tiayt t]bmp(aranﬂalsck)segealas detdpgh beretti 4boyp mAyyHe applicable as a

et hyI am.ne were added .for ne zati.on
conseaquEBAELgt R OMgh BTGRP RS O P Ry gyt ToP b fie
indicatidS i ¥E OhP6 @S R eheSnidntiohREditated bovas Ladsask, thespecific
eprotection step was carried out for 30 mn, follo

wed
pharmadojogi¢ad rgsppmses nbseequahgzsdvaw aeemdingdoBRda@eniing uRyp ihe particular

active C@%}B‘Bg{dgﬁgédg 9 %/Retﬁer e hs\%es %%e'soédﬂ ?fl ot Lelthel Seti%eNs WaBas thev

e concen I on was

type of %ﬁﬁlaﬂbﬁ ah@aholld oNEdrhiaixdatior] b@plgky, &mdtsad:h ewgpsctad variations or
honey-1i ke product. After decantati. of . .met hano

differenpesi 19@@@@@1@ e Fardemplgtsd 1p assnsiames it %BbJ egs gnﬁsﬁagﬁ%eﬁ of the.
present @r&qu{ Sl Hedad tl?egefﬂt 61&?‘& ﬂﬁ?ﬂ%n@i@ﬁ h@Refined by the scope of the

succinim nat e times nolar excess

claims widich fistlosomidethht smf:h thimsibé mbergretados)browiy ef isseasorablé.n a
m ni mum amount of tetrahydrofuran and added to the
above solution. Several drops of Nnethyhnorpholine

wer e added and the solution was stirred overnight. The
next norning the

S



sol ution was dropped into water and then dial ysed
agai nst water (MWNcut-off depends on the nol ecul ar
waowrioghosied PEG SC - 1000, 2000 or 5000) for 24rdir/BS20061€¢11343

final product was recover%d by |yophilization. The
characteristics of the ABAXCopol ynmer are presented in
Table 2. Table 2. Characteristics of

What is cRi@epad:yacet al - PEO bl ock copol ymers O her
pol yacet al - pol yet hyl enegl ycol s of the Forrmulae I, 11

AT h di ol f
1 APk s P o R R I e L 7 o
are prepar ed Joy sim I a|{1 f hodsR1EExarr|pI ZEQ; I %Eé‘gn by

ht u [ uti an -

P Aeadgou sobu o efit e FEG-no YAtk

Ondansetron, an antienetic-agent, is suspen e€d in this
aqueous sol diti on of tTi bl ock copol ynmer to a fi nal
concex?t-o-aioi—em—of—oé—m%—nfb. Qﬂbm—bx%i—ﬁ%tel y 2 m. of this
conposi tion thre plac onto a watthgl ass equilibrated
to 37 0C. The corrpgﬁsﬁ,)itigg i edi ately gel |l ed and
adheres to the wat ci , Whereupon it is placed
directly into 10 ni M phosphate buffered saline, pH
cHR7. 4, 3% C, [and tFlﬁe rel easg kilneticsRof the inEJZLi
HC‘J__Of_tr__Q_E[bI_lie_ b—are;-nenbt-@-ech-b _rDe-\tﬁL&gadomeame— @—%—
using BV dgtectiton and gradignt el ution
(TFA/ acetonitril e/water nobile phase). Ondansetron was
rel eased Fiwn a contkgnudus faslzhi on for‘gpr%i mat®@l y one ﬁHR°
week. Thelutility of tihe trilblock copol Lothéer D—O—CH
%RHﬁacﬁzﬁ'cﬂhﬁ%_%o_ﬁ)t_ré/ol ed gjgl (lt)vgr ycpo %ro{ e?( ancH o
peptides for a substantial period is clearly
establ i shed and il | uEemated by this Exanple. Exanple
. 3. To a 23% by wei ght aqueous solution of the triblock
whereig ool yner of Exanple 1 is added sufficient paclitaxel
5 thQs B pvdgde ez edomately 2.0 ng/m of drug. A2 n
sanple of this solution is put onto a watchglass and
weigwan intsgen fsem 3tto 390;C. Since the tenperature is greater
han.th |.ation tenperature of the copol ynmer, a gel
I%‘olrgkargh'%gﬁg{%vvatchgl ass. The watchglass is placed in
R R -0l alkglaker containing rel ease nedia conprised of

150 m, of PBS (pH 7. ont,aj.ni ng 2. 4% by wei ght
‘ Rped R’ ate eash 1 ] B‘)‘}ieﬁgg'ﬁﬁ?r %"g‘rﬁ]%%]olan%L equilibrated at
10 ?7&1@' ’Tal‘?ﬁeactﬁ’ili dRAddnfty sBigcle8 Fedd RIS ,Rfiang &d; whad: t he
op of the bea gr

IS Sealed to prevent evaporation.
_R'is

R8
O]‘Rg——
X
o)
in which:

x is an integer from O to 10;

15 R® is H or C;-Cs alkyl; and

R’ is selected from
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The whol e assenbly was placed into an incubator at 37

C. The release study is perfornmed in triplicate. At
waledobaoans tinme periods a 5 m aliquot of the PEl/E866/011343

medi a was taken and analyzgg for ondansetron. The PBS

sol ution was replaced with’1resh PBS after each

al i quot renoval. Sanples were collected at 1, 2, 4, 8,

18,/and 24 ho apd ayr eaf t\er At R4 hour i téﬁ/\q,l
ze| e S
ondandetron fromthe gélis determ ned. The ge

formul ati on provides excellent control over the

rel of tWE pacli & for dpprox Iy 5? gay so
T\@Tn‘p,ng g[fhero s , \]\s/\/
pol yacet al’- pol yet hyl enegl ycol s and those cont ai ni ng

ot her diols ofgfornmulae HO-R4-OH, HO R 5-0OH, HO R6- OH,

and| HIR7- different active agents, and/or in
difterent pr tions are prepared in a simlar
manner . anple 4: Rel ease Profiles of the

PhaihsmaeUisianahte@arfpmsiltto 6ns The conpositi ons of
Exanpl e 2 vveﬁe vagi ed, placed into bottles with screw
. capds angpeRy rop PBS (pH 7.4) was added to each

bog;slﬁ.in{gggrﬁ@iﬁtl tBobb) £#9 were transferred to a 37 C
i ncubat or _and placed on top of a rotor shaker (36

r pR)'° antk RV aré ivdepandamtlpdion Cs-Casdexl es were renoved
gomthte i-ncubat or and sanpl es of about 5 nL were
elfeTEEed A Snal yzed for bupivacai ne content by HPLC

at 263 nm he remai njng, vol upe~\of bufe RS renoved
and repl r@v h ' @ est
results denoristrated t pHar meceut i ca
conpositions of the present invention have the
advantage that the rel ease rates of the conpgshtion
may be adj d and troll ({n_a vard ‘g?hMQy$.|
The ratés el eas&\ cAn be e sgeqnaé%giébhnnﬁate%é
desired therapeutic effect by either altering the nole
per cefha@anok ahhigegertycdn dxyérci d containing units in
the polyners as disclosed in U S. Patent No.

B gowlwied fMiRise transition was deternined by rheol ogy
using am oscillating technique to nmeasure changes in

stora el asti ddlus _G d _loss](viscous) u _[_H.
nodul ug,, " as a flanc Qn~of tenperaturdg and - _{_Cz—]—y and Y

>

concentration’in PBS buffer. A Rheometer CSL2-500 (TA
Instrunments) was used equi pped with 4-cm di aneter
call el plates at a frequency of 30 Hz, strain rate
5-20% and
x’ is an integer from 0 to 30;
y is an integer from 1 to 200;
R and R!! are independently H or C;-C4 alkyl;
R'? and R" are independently C;-Cy, alkylene;
R is H or C;-C alkyl; and R'® is C;-Cg alkyl; or R' and R" together are C3-Cro
élkylene; and .
R'is (i) the residue of a diol containing at least one amine functionality
incorporated therein, or

(i)  the residue of a diol containing at least one functional group

independently selected from amide, imide, urea, and urethane groups.

R1O
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10.

11.

12.

tenperature range 15 - 80 C. The foregoing is offered
primarily for purposes of illustration. It wll be

wo e@ditbd2apparent to those skilled in the art PORUS1006€011343
nol ecul ar structures, prop&itlons of the various
conponents in the dellvery 7ehi cl e or pharnmaceutica
conposi tion, nethod of manufacture and ot her
paraneters of the invention described herein may be

urt her uted in various ways
T&FP ?nﬂégkﬁfﬁﬁé hé%gfﬁgisplrlt and scope of the
i nvention. For exanple, effective dosages other than

the particul ar. dgsages as set forth e above may
The cappyies® lodm 247 %géaaﬁﬁgeg%#h%%gﬁﬁ%?%%s in the
responsi veness of the mammal being treated for any of
the indications with the conpounds of the invention
Thedbpalymer aibOlan 2lheeaRS & methel eplaylf and R is H.

phar macol ogi cal responses observed may vary accordi ng
to and dependi ng upon the particular active conpounds

’I&h%lc%{i&l?ﬁef%f @ﬁﬁh Bakhdrb &) i Rirad R°es eatcyploasmedinidticdine.
carr , as well as the type of fornulation and node
of admi nistration enployed, and such expected

ﬁ@[ﬁpﬁﬂt ?'Eﬁno ngs 8§& di 7y f\%l%gan Tip hEEstaE ?eaﬁte@i‘ 0% Rmits in which D is R".

accor ects and
practices of the present invention. i s intended,

t herefore, that the jnventi.on d )Y e S¢O > s
Bre qopelymeg pACHAihvRISh PBWBW%J?? tt(ﬁgf 256‘2:“3" ipRhich D s
interpreted as broadly as is reasonabl e. What |s

claimed is: 1. Atriblock copolyner of Formula | or

Forrmula I1: Fornul a I Formula Il wherein: mis an

t .t o 500:; .
L fog)g‘;mw g‘g} o7aYV Vlh c%@%sgsna(b’fuﬁﬁggﬁ wqﬁ%@&%n}t&nﬁgﬁchD is
are each independently Hor Cl-C4 alkyl; and D and D

are each i ndependently sel ected fron1R4, R5, R6, and
R7; where:.

The copolymer of Claim 1 where x is 1to 2.
The copolymer of Claim 1 where R® is hydrogen or methyl.
j

The copolymer of Claim 1 where R’is -CH,CH,0CH,CH,;OCH,CHa-.

The copolymer of Claim 1 where D’iis RS and R’ is 1,4-cyclohexanedimethylene or

1,10-decanylene, m is an integer from 50 to 250.

13.

A process for preparing a copolymer of Formula I:



R4 Is in which: x is an integer fromQo 10; R8 is H
or Cl1-C6 alkyl; and RO is selected frommhere mi is an
wo pdoegexizirom 1 to 6, s is an integer from 0 tBCBOS2006/011343

is an integer from1 to 200, and R10 and Rl1l are

i ndependent |y H or Cl-C4 atkyl; R5 is selected from

where nl is an integer from1l to 6; R i s sel ected

from where; 'RIS an int erfrom to 30; )}Tlsa

i RE H,ohemol—£6-0200— DF&CL—aI—em—FtdepemﬂEﬁ@

or CI-C4 al &%l ;"R12 and R:'['S ate indépendently C1-Qj

al kyl ene; R14 |s H or Cl- alkyl; and R15 is Cl-C6

al kyl; or R14 and}'R15 toget ler are C3-¢10 al kyl ene;

and R7 is _bh.aLL@SL@.LL@—O —a-{dEid—oB #ning at

| east one am ne fhunctional ity ilncorporéted therein, or

(ii) the residue of a diol containing at |east one

functional group independentlly sel ected from am de,

i mde, urea, and urethane groups.2. The copol yner of
whereinCl aim 1, where Ris H 3. The copolynmer of Caim?2

ere mis.an jnteger from50 to 250. 4. The copol yner
fs%ﬁlﬁf%FrzﬁW}&85§§ is methyl or ethyl, and Ris H. 5.
M Ea[=Wlela %gr)ﬂﬁ&{3@(fl@bal m2 where Dis R5 and RS is
1 4- cycl ohexanedi net hyl ene.
5 R'is Cl-C4 alkyl;

R and R® are each independently H or C;-C4 alkyl; and
D and D’ are each independently selected from RY R, RS, and R’; where:

R*is
R8
o}—Rg—
X
o)

x is an integer from 0 to 10;

R3 is H or C;-Cs alkyl; and
9

10 in which:

is selected from

O, ~OHO- MO 9O
nYainY ~O1T0- b e
ouc: H+

15 where m’ is an integer from 1 to 6,
s is an integer from 0 to 30,
tis an integer from 1 to 200, and
R'? and R are independently H or C;-Cy alkyl;

R’ is selected from:



6. The copolynmer of Claim1 which conprises at |east

0.1 mol % of units in which D is R4. 7. The copol ymer
W@R0oglied1e3 6 whi ch conprises about 0.5 - 50 nol PED1S2006/011343

units in which D is R4. 8., The copolymer of Caim7

whi ch conpri ses about 1 - %80 nmol % of units in which D

is R4. 9 The copolymer of Clalml V\,here xis 1lto 2.

10. The ymer of ere RS xdr ogen or
met hyl . ecopr 0|m1vvh RO\i s -CH
2CH2CCH 2 0" ’2CH2-. 12 The copol ynmer of Claim1l
where DIis _R5 and R / cl ohexanedi or
1,1 O-de, ' ( fro },@0@%}
A processN of prepa ) ynerangf For mu

-|-D "-01CG OD O0CG O+ CHRCHA R3 H Formula |
wher eihere m issanginteiger Befarl tP%m 2 to 500; u is an

nte om3 to 100; Rl is Cl1-C4 alkyl; R and R3 are
é%f‘l ?cﬁ%{%%lﬁdently H or Cl-C4 al kyl ; a%d Dand D are
each |n,dependently selected fromR4, R5, R6, and R7

V\,here R4 is in i C anlnte fromO t
RET% *a-c%[ﬁg\k%\{nd Rgb/\sée\lsdbe/f;o H+

5 where:

x’ is an integer from O to 30;
y is an integer from 1 to 200;
R' and R" are independently H or C;-Cj alkyl;
12 and R® are independently C;-C, alkylene;
10 R is H or C;-Cg alkyl; and R is C;-Cs alkyl; or R"™ and RP together are C3-Cyo

alkylene; and .
R'is (1) the residue of a diol containing at least one amine functionality

incorporated therein, or
(i)  the residue of a diol containing at least one functional group .
15 independently selected from amide, imide, urea, and urethane groups;
the process comprising reacting together a divinyl ether of the Formula Ia:
ROCH=CH—0—D—0—CH=CHR® Formula Ia
where R is H or C;-C5 alkyl; and D is as defined above;
with 2 diol of the formula HO-D’-OH that is defined as HO-R*-OH, HO-R>-OH,
20 HO-RS-OH, or HO-R’-OH, or a mixtufe thereof;

to form a compound of the Formula Ib:

T
R°HC—C—0—D—0—-¢C o—p'—Q—C—0——D—0—C 0—D'——0—=C
H H

Formula Ib

where D, D’, R! and u are as defined above;

25 and the compound of the Formula Ib is reacted with a compound of Formula Ic:



where ml is an integer from1l to 6 s is an integer
fromO to 30, t is an integer from1l to 200, and R10
wa@paemRIsi2ar e | ndependently H or Cl-C4 al kyl; RBCT/5S2006/011343
selected fromwhere m is 9& integer froml to 6; R6
is selected from where: X*77is an integer fromO to
30; yis an integer froml to 200; R10 and Rl11 are
[ ndepegdentd&_ &h.or cQﬂeo%—ﬁ' kyl; R12 anfFortsulkl B
i ndependent | Y CI-CL al kyil ene; R14 is H or. C1-C6 al kyl ;
and R15 is C1-C6 al kyl; orR 1144 andR 1' 5t. ogether
vaHefe 1E3nERO and doyh endepemivalliRA 615C1¢C) alkble andsi due of a
di ol containing at |east one am ne functionality
mmlp@g@tféan@&@étgpn or (ii) the residue of a diol
contai ning at |east one functional group independently
sel ected fromam de, imde, urea, and urethane groups;
5 14 Ab@)omymﬂetmisdremrb@qugfamtmmgetwggm her a di vi nyl
et her e For aéfalz, ROCH=CH- 0- D- 0- CH=CHRO For nmul a
ther &3 alkyl; and Dis as defined
above ch a-di_olyofpt he feimubarHO Forfdlaiat is
deflned as |—‘-IOR4-O—|, HO R5- OH, HO R6-COH, or HO R7- OH,
“where: or a m xture thereof; '

R’ is H or C;-C; alkyl;
10 D and D’ are each independently selected from RY RS, R®, and R”; where: -

R*is
RB
O}—Rg—
X
1

x is an integer from O to 10;

15 R® is H or C;-Cs alkyl; and

‘in which:

%is selected from

fot

and R
where m’ is an integer from 1 to 6,
s is an integer from 0 to 30,
20 t is an integer from 1 to 200, and
10 and R are independently H or C;-C; alkyl;

R’ is selected from:



10

to forma conmpound of the Fornmula Ib: Fornula Ib where

Db D, RL and u are as defined above; and the conpound
wo@RoobhesiBbrmul a Ib is reacted with a conpound PET/US2006/011343

Formula Ic:R CH2 - -CHRO g&rnula Ic where R and R3

are each independently H 6r"Cl-C4 alkyl; and mis an

integer from2 to 500., 14 A copol yner that is the

product 0 reactl o e a) a d| / et her of
For mul & o Q- R 0, For wher e:
RO is Hor Cl- C3 aI kyl; D anD are each |ndependently

selected fromR4, RS, R6, and R7; where:

whi ch: X g: gn |1O R+ or {Sjﬂ-ﬁﬁ
al kyl ; an I's se ed f vvh,ermdm is a nt eger
fromlto 6, sis an integer fromOto 30, t is an

i nt egédrerd moim ab ineg@0Pemdnig 6R' 10 andR. 11 are

6nde eneéfigtly H or Cl1-C4 alkyl; R5 is selected
Rrd is an integer from1l to 6; R6 is

sel ecthd from where: x-' is an integer from Qo 30; L1
—R‘z—o—-l—o—R“— \£/\ 1’\/ O. H H—}'

I ; o, , \[\/\/i\x/\/ , -+ 2‘]‘y wd T L0y
where:

x’ is an integer from O to 30;

y is an integer from 1 to 200;

R and R! are independently H or C;-C; alkyl;

R'? and R*? are independently C;-Ci3 alkylene;

R*is H or C;-Cs alkyl; and R!® is C;-Cg alkyl; or R" and R together are C3-Cio

alkylene; and

R'is (i) the residue of a diol containing at least one amine functionality

incorporated therein, or

(i1) the residue of a diol containing at least one functional group

15 independently selected from amide, imide, urea, and urethane groups; with

(b) a polyol of the Formula HO-D’-OH or a mixture of polyols, where D’ is as

defined above; and with f

20

15,

(©) a compound of Formula Ic:

R3——0—(-0H2—CHR0>—H Formula Ic
m

where R, and i{3 are each independently H or C;-C; alkyl; and

m is an integer from 2 to 500.

The copolymer of Claim 14 where at least one of the polyolsis a polyol having more

than two hydroxy functional groups.

25

16.

A device for orthopedic restoration or tissue regeneration comprising the copolymer of

Claim 1.
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y is an integer from1 to 200; R10 and Rl1l are
i ndependently H or Cl-C4 alkyl; R12 and R13 are

w0 pbepenident |y Cl- Cl2 al kyl ene; R14 is H or CIlPCBUS2006/011343
al kyl; and R15 is C1-C6 al kyl; or R14 and R15 together
are C3-Cl0 al kyl ene; and is (i) the residue of a
diol containing at |east one amne functionality
mcorporatedtherein or (ii) the residue of a diol

17. t“g&fﬁtgg%‘g:ﬂl 1??1 %ﬁ%n%{ﬁ% gﬁﬂgtl onal group independently

urea, and urethane groups;
(:yylthaﬁlaéu@%@hg@hdof the Formula HO-D -OH or a m xture

pol yols, where D' fi ned above; and with |,
(‘Q)c) as édﬁ@é@n@eﬁpmﬁ’ﬂpﬁéﬁ‘gﬂ%% 0-4-CH 2- CHRO-]- H
Formula | ¢\ / mwhere R and R3 are each
~ independently Hor ClL-C4 alkyl; and mis an.inte
18.  The Qﬂihﬁneto@uﬁ@ﬂ)coxﬂlﬁosﬂ‘fdmowpml )]!Merﬁ theffeartion of the é(%@/egtgent is

east one of t is a polyol having nore than
from WﬂtWOWVBYB’ﬂgthE@F CB‘H%PSlé?%ups 16. A device for
-orthopedic restoration or tissue regener ati on
conprising the copolynmer of Claiml

19. Teghaecaetiicdcompagiten of Glaine d fpyiess ‘ili‘@ & a("ﬁ?n affhg aptiypeagent is
o and e, the copolymer of Caiml.
fromS/a%’%r/hB %Eg’htﬁ%{%ﬁ%glﬁpo& tion of Claim1l7 where
the fraction of the active agent is from 1% to 60%by

ht of the conpasiti 19, The t
20. E@—é@gp@@e@ﬁcq}]@ogpgﬁﬁprigf G d 7vEhere fm C Sod JL{sr.?,glected from

anti—infe%%%s\,/ Snt?s%ﬁﬂés, Lteroids, therapeutic polypeptides, anti-inflammatory agents, cancer

chemotherapeutic agents, narcotics, antiemetics, local anesthetics, antiangiogenic agents,

vaccines, antigens, RNA, DNA, and antisense oligonucleotides, and combinations thereof.

21.  The pharmaceutical composition of Claim 17 where the active agent is a therapeutic
polypeptide.
22.  The pharmaceutical composition of Claim 17 where the active agent is selected from the

group consisting of an antiangiogenic agent, a cancer chemotherapeutic agent, an antibiotic, and

an anti-inflammatory agent.
23. A method of preventing or relieving local pain at a site in a mammal, comprising
administering to the site a therapeutically effective amount of a local anesthetic in the form of a

pharmaceutically acceptable composition of Claim 20.

24. A process for preparing a copolymer of Formula II:



from5%to 30% by weight of the conmposition. 20. The

phar maceuti cal conposition of Caim1l7 where the
wa@ewbaesiagent is selected fromanti-infecti vesPCT/US2006/011343

anti septics, steroids, thgz@qpeuti c pol ypepti des,

anti-inflammatory agents, Cancer chenot herapeutic

agents, narcotics, antienetics, |ocal anesthetics,

«&nt i angi egen{c agents, vaccines, antifyens, RNAF ,
Hl‘@rad_nemgi_g D.moLgoaneauL and_a!@ncbi-naueés—%—
thereof. "2 1] The 'pharnmaceutical conposition of Caim
17 where the active agent is a therapeutic
pol ypept i[de. 22. The pharnmaceuti cal gonpositien of CHR®
Claim37|where thd active agept .is, skl edted,f| om the, L,
HR”ig‘r—onﬁ“’ gRsisting of ap antirangi ogeni ¢ adent, & cancer
chenot herapeutic agent, an antibiotic, and an
anti-inflammatory agenForn@8aIIA net hod of preventing or
. relieving local pain at a site in a manmal, conpri sing
wherein:adpi ni stering to the site a therapeutically effective
n‘?ﬁ%ﬁhte@ér Borh@cBl508nesthetic in the formof a
pharmacéutically acceptable conmposition of C aim20.
u24 an Ategen fss3 tot0Q¢r epari ng a copol ynmer of Fornul a

ol.: <4-REC CH2 OCODO CO0-1- bL OCODOC 0-1-
5 %fsglc&]%'%%%’}l’-l HHFormula Il wherein: mis an
RNk egeT, dikygm 2 to 500; u is an integer from3 to 100;

RO is H or O-CSaIkI'I?lé[stl-Malkyl;eachRis
eiaﬁlﬁBpéﬁ@éh@f}d;‘?nﬁlVgrorér@a Yi#d and D and D are each
%ﬁgfg‘* nelenth YnReb&Ehad sdl6Qg Rbm KER® BE @R Reheiher e:

R'is
RB
O}-Rg-——
X
o)

x is an integer from 0 to 10;
R®is H or C;-Cs alkyl; and

R’ is selected from .

R e O i e N e
fouk A

15 and R

where m’ is an integer from 1 to 6,

10

in which:

s is an integer from 0 to 30,
t is an integer from 1 to 200, and

R!? and R!! are independently H or C;-C, alkyl;
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in which: x is an integer fromO to 10; R8 is H or
Cl-C6 alkyl; and RO is selected fromand where m is
wa@poobnodager froml to 6, s is an integer fromPCT/OSB06/011343
t is an integer from1 to 200, and R10 and Ru are
i ndependently H or Cl-C4 al'’kyl ;RS is selected from
erem is an integer froml to 6; R6 is selected
Rf pslectddiam: x' i s an integer fromO to 30; y is an

i nteger fr 1 to 2005 1aei . pendentIyH
or m-m@p ! Hrdepeny Cl-C12
al kyl ene; is Ho ; and R 1- C6

al kyl; or R14 and R15 toget her are C3-C10 al kyl ene;

and R7 is (|) the residue of a diol contai n| at

ncor por_a(jHe; )_or

| east one/=m ne fungehondlif
(i) te or\a I §opar i g
functi onal™gr oup i ndependentTy sel ect ed from am de

i m dep W 82is egﬂgte%gleﬁ&ﬁqetog;r oups; the process

conprising reacting together a divinyl ether of the
Rfas saldcaedHaomROCH=CH - 0- D- 0- CH=CHR 0 Forrmul a Ha where

RO is Hor Cl-C alkyl; and D is as defined above; 10

oL oen 4 N
— RS N \V\O%X'\/ 5 Wi\x./\/ 2 -[_C -]-Y and ‘R” y
where:

x’ is an integer from O to 30;
y is an integer from 1 to 200;
R'% and R'! are independently H or C;-Cy alkyl;
R'? and R" are independently C;-Ci; alkylene;
R'*1is H or C;-Cg alkyl; and R is C;-Cg alkyl; or R*“and R together are C3-Cio
alkylene; and '
R’is (i) the residue of a diol containing at least one amine functionality

incorporated therein, or

(i)  the residue of a diol containing at least one functional group

" independently selected from amide, imide, urea, and urethane groups;

the process comprising reacting together a divinyl ether of the Formula Ila:
ROCH=—=CH—0—D—0—CH=CHR® Formula Ila
where R? is H or C;-Cs alkyl; and D is as defined above;
with a diol of the formula HO-(CH,-CHR),,-OH, where R is H or Ci-C4 alkyl;

to form a compound of the Formula IIb:

-

R1
R°CH=C——O—D——O——C—(OCHZ—CHR%O———
H H - m

Formula ITb

where D, R, RO, R! and m are as defined above;

—rQ —D e O ———CH===CHR"®

O—3A



with a diol of the fornula HO (CH2- CHRy m OH, where R
is Hor CC4 alkyl; to forma conpound of the Fornul a

wo 2dws/16x1e3ul @ |ib where D, R, RO, RL and m ar ePEBUS2006/011343
defined above; fol |l owed by the reaction with a divinyl
ether of the Fornula |a: CH=CH o0-D0-CH=CHR O

Formula |l a where is.Hor Cl- | ky] ;r.and D is as
fodlemicd &y t%@@%t}ona‘ﬁ@gwdﬂﬂnﬂ e@&ﬁrrﬁgﬂc’rg?ﬁw}ﬂko% fula lie: HO
D OH ForF{mEPa_%:i_lg__\@w_efDe B—icp—2ief | TRgmabhvEa 25. A
copol ynmer "that is the product of a reaction between: a

wihiersl Vi Beo@rCohlkyh endbrigak defired aROGH=CH  0- D- 0- CH=CHR

O Formula | a re RO.is Hor Cl1-C3 alkyl; and D and
apd with@ oERRUN ISPy selected from R4, RS, R,

and R7; thc;i n tRe di Wyl ether Fognsglai Med froma
5 pol yol or mXxtures of polyols in which at least 0.1
wteD pRras dafinffabioe. t ot al pol yol content is a diol of

the formula HO-D-OH, where: R4 is in which: x is an
integer fromO to 10; R8 is Hor Cl-C6 al kyl; and RO
25, A SopdoNE&IRA if fHRPrIMNRE 6f MleatSortbetivadreger from1 to 6, s

Is an Integer fromO to 30, t is an integer from1l to
a2idinylkatierRf thedfnmia I ar e i ndependently H or Cl-C4
10 alkyl R & selgcted fLO0M  cy—chur® Formula Ia
where R is H or C;-C3 alkyl; and
D and D’ are each independently selected from RY R, R®, and R’; wherein the divinyl
cther is derived from a polyol or mixtures of polyols in which at least 0.1 mole percent of the

total polyol content is a diol of the formula HO-D-OH, where:

15 R is
R8
O}—Rg—
X
O

x is an integer from 0 to 10;
Rg is H or C;-Cs alkyl; and
20 R’ is selected from

R e o ) i e S
ot

and

in which:

where m’ is an integer from 1 to 6,
s is an integer from O to 30,
t is an integer from 1 to 200, and

25 R'® and R'! are independently H or C;-C, alkyl;
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25

where ml is an integer from1l to 6; Ris selected
from where: x' is an integer fromQo 30; y is an
wo paoegesizirom 1 to 200; R10 and R11 are i ndepePdEnB1096/611343
or C1-C4 alkyl; R12 and R13.are independently Cl1-Cl12
al kyl ene; R14 is Hor C1-C6 alkyl; and R15 is Cl1-C6
al kyl; or R14 and R15 together are C3-Cl0 al kyl ene;
Ranwisakeetgdsiigm) t he resi due of a diol containing at

| east one ,anmj ne functignalyit cor pQr at therein, or
(ii)te @; iAi N one
functi onalN—gf oup i ndepse —Sel ect ed m am de,

i mde, urea, and urethane groups; with a dio f the

formul a - (CHZ IR) /fFOY,  wher e, dysv 0, Hey- 3
or 4 R %@gC CHRIPO nzﬁNéL-Pf%ﬁm?‘—“a
Hc: HO D Forul a wherein Formula lie is diol, a

pol yQlhe@é mMigdinegeofromol ad;s in which at least 0.1
| e percent of the total polyol content is a diol of
RHe s¢leviedifremHc, and where D is as defined above. 26.
The copol ymer of Claim 25 where at | east one of the R10

polyol b is_.a palfyg Vi e thagt hydr o {“
mé?igpal—RgroWipl k opWof _E%?zflill Bud | Ly
I1l1:Fofrmula 111 wherein: mis an integer from2 to

whQe: U is an integer from3 to 100;

x’ is an integer from 0 to 30;
y is an integer from 1 to 200;
R!% and R" are independently H or C;-C, alkyl;
R'? and R** are independently C;-Ci, alkylene;
R*isH or C;-Cs alkyl; and R is C;1-Cs alkyl; or R and RY together are C3-Cyg
alkylene; and . ‘
R’is (i)  theresidue of a diol containing at least one amine functionality
incorporated therein, or
(i)  theresidue of a diol containing at least one functional group
independently selected from amide, imide, urea, and urethane groups;
with a diol of the formula HO-(CH,~(CH,),-CHR)-OH, where zis 0, 1,2,3 or 4, RisH
or C1-C4 alkyl; and
a compound of Formula Ilc:
HO——D'——OH Formula Ilc
wherein Formula IIc is dioi, a polyol or mixtures of polyols in which at least 0.1 mole

percent of the total polyol content is a diol of the Formula Ilc, and where D’ is as defined above.

26.  The copolymer of Claim 25 where at least one of the polyols is a polyol having more
than two hydroxy functional groups.

27. A diblock copolymer of Formula III:



RisHor G-C3 alkyl; RLis Cl1-C4 alkyl; R and R3 are
each independently Hor CL-C4 alkyl; and D and D are
weawh/1071eependent |y sel ected from R4, R5, R6, BCMURNN6/011343
where: R4 Is in which: x is an integer fromO to 10;
R8 is Hor Cl-C6 alkyl; ant RO is selected fromwhere
m is an integer froml to 6; s is an integer fromO
to 30; t is anginteger from1{to 20@ and R10 &nd 1
i ndepen denil y Hor G}c4 al kyl_%_i_g__ ect m
\ﬁﬁ':[r@”mc“ﬁ oamsT Rt eger SFrom L|to ©; HR6 i S sel ect edg3
from where: x' is an integertfromO to 30; y is ahu
integer from1 to 200; R10 and R1L 1 are independently
Hor Cl-C4 atkyl3 R12 ahd R13 are independently Cl-Cl12
al kyl ene; R14 i sé'l’-"l’ o T 5 aTkyT s ar an%pR15 is Cl-C6
al kyl; or R14 and R15 together are C3-Cl0 al kyl ene;

and R7 is (i) the res'FHﬁpﬁiaﬁId' ol containing at
| east one am ne functionality iIncorporated therein, or

wherein:(i 1) the residue of a diol containing at |east one
rrfl lflsna%t 1}1%2(%' froqlr'n %utg 500;
u is an integer from 3 to 100;
5 ' Ris H or C1-C; alkyl;
R! is C;-C, alkyl;
R and R? are each independently H or C;-C; alkyl; and
D and D’ are each independently selected from RY RS, RS, and R’; where:

R8
O}‘Rg—
X
0

x is an integer from 0 to 10;

R®is H or C;-Cg alkyl; and
RYi

R*is

10
in which:

is selected from

R10
ot HH
t 1 t

15 and R
where m’ is an integer from 1 to 6;
s is an integer from 0 to 30;
t is an integer from 1 to 200; and

R'® and R'! are independently H or C;-C, alkyl;
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i ndependent|ly selected fromam de, imde, urea, and
ur et hane groups. 28. The copol yner of C aim 27, where

wWR2008/1651229. The copol ynmer of C ai m 28 where nPCHUSIW06/011343

integer from50 to 250. 307The copol ynmer of C aim 28
where R1 is nethyl or ethy? and Ris H 31. The
copol yner of Claim28 where Dis Rand Ris

Ri;isélsel:qudm;a\nedi met hyl ene 32. The copol yrrer of Caim

27 Whl ch crlses at

nol % o ts i n which
R/ he j nprlses
about 0. 5 O nol % 0 ich D R4 34.

The copol yner of C aim 33 whi ch conpri ses about 1 -

m)I%of units in WhICh D is R_4 35. The Wr of
i ; ‘(t_chyﬁ_

: |s - CH 2CH2CCH
! ymer of Caim 27 where D

|s RBN f‘i‘ﬁ‘“olmRé‘S anm%,% d §S‘| exanedi net hyl ene or

Rb,id Qcleqemfyinene, mis an integer from50 to 250. 39. A

process, for preparing a copol yner of For rrul alll:

R1O
Fr- H _ CHFM - 0D O -c-o |
&RC: ﬂR\W’P&/ﬁuI a m,| s‘[a‘ﬂ*D‘]' and ; R.“]y
[ 500

integex® from?2 t uis’ anlnteger from3to 100
Rl is C1-C4 al kyl;

where:
x’ is an integer from 0 to 30;
y is an integer from 1 to 200;
‘ R' and R are independently H or C;-C; alkyl;
R and R? are independently C;-C2 alkylene;
R™is H or C;-Cs alkyl; and RY is C;-Cg alkyl; or R" and R together are C3-Cio

alkylene; and

R'is () the residue of a diol containing at least one amine functionality

incorporated therein, or

(i)  the residue of a diol containing at least one functional group

independently selected from amide, imide, urea, and urethane groups.

28.

29.

30.

31.

32.

The copolymer of Claim 27, where R is H.

The copolymer of Claim 28 where m is an integer from 50 to 250.

The copolymer of Claim 28 where R! is methyl or ethyl, and R is H.

The copolymer of Claim 28 where D is R and R’ is 1,4-cyclohexanedimethylene.

+

The copolymer of Claim 27 which comprises at least 0.1 mo1% of units in which D’ is



R and R3 are each independently Hor Cl-C4 al kyl; and
D and D are each independently selected fromR4, R5,
WOReN06amd2R7; where: R4 isin which: x is an i ntrgPUSINemM1343
Qo 10; RB is Hor Cl-C6 alkyl; and R9 is selected
fronc where mi is an integer froml to 6, s is an
integer fromO to 30, t is an integer from1 to 200,
and R10 and R1 1 are independently H or Cl-C4 al kyl;
' i iMNGHEoriths ifoufD. 5i-1H06861% b @iltslintwhich D is
33. TE?“ﬁﬁﬁéﬁégﬁgggg%B?S%ﬁ1 mhegg%sgﬁ)is an integer fromO
R, to 30; yis an integer from1l to 200; R1O and RL 1 are
i ndependently H or Cl-C4 alkyl; R12 and R13 are
i ndependently C1-Cl12 al kyl ene; R14 is H or Cl-C6
5 34, Tak %M%%lylﬁeﬂof@ﬁim 93 Ghri€iBcothylides atsut R140anel/Ributitge wikeh D’ is
are -Cl0 alkylene; and R7 is (i) the residue of a
R*. di ol containing at |east one am ne functionality
i ncorporated therein, or(ii) the residue of a dio
contai ning at | east one functional group independently
35.  T3Rlc8psI9tef 6DMaan2GevhererDe & Riarelas isdrtd 2ur et hane gr oups;
t he process conprising reacting together a divinyl
ether of the Formula la: ROCH=CH - o0- D-0-CH=CHR O

10  36. ﬁl%rc%l)l?rmler 8f Claim 27 where R® is hydrogen or methyl.
37. The copolymer of Clairﬁ 27 where R’ is -CH,CH,OCH,CH;OCH,CH;-.

| 38.  The copolymer of Claim 27 where D’ is R> and R’ is 1,4-cyclohexanedimethylene or
15 1,10-decanyleﬁe, m is an integer from 50 to 250.

39. A process for preparing a copolymer of Formula III:

R1 T1 T1 T1
R34~0CH,—-CHR O——(l3—O—D—O-——C—O D'—Q—C—0—D—0—CH— g
m H H H
u

Formula 1T
wherein:
20 m is an integer from 2 to 500;
u is an integer from 3 to 1001;
R!is C;-C4 alkyl;
R and R? are each independently H or C;-C4 alkyl; and
D and D’ are each independently selected from R* R, RS, and R7; where:

25 R*is
R8 (
o}Aﬁ——
X
0]



where RO is Hor Cl1-C3 alkyl; and Dis as defined

above; with a diol of the formula HOD -OH that is
waoledocned2as HO-R 4-OH, HO- R 5-CH, HO- R 6- OH, oPCHO81R06/011343

7-OH >or a m xture thereof ;qt0 forma conmpound of the

Formula Hib: Forrmula H'b ere Db D, RO, RL and u are

as defined above; and the conpound of the Fornmula H b

is r éd ‘with a compound of Formula Hic: R3- 0-4-cH
- clﬂgahnhie Dre atdVie: \ / mwhere R and R3 are each
[ ndepende H or Cl- al kyl; and mis an integer

fromR2is & -Cagkylpagdpol yner that is the product of

a re |o (a) a divinyl ether of Formula I|a:
aﬁgﬁiﬁeﬁ—hml? 0 Formula | a where: RO is Hor

Cl- nliendentl %Ny—c\qg_c )_
an is G-C6 al kyI and
RO is selected fro is an integer fromlto6
S i. \_ | ntege ger %
200N\ _aid RI10 @ ) | ndep;[id/eﬁ /}A\Qﬁeor Cl-4 W
al kyl ; -
R10
5 and R

where m’ is an integer from 1 to 6,
s is an integer from 0 to 30,
t is an integer from 1 to 200, and
10 and R are independently H or C;-C; alkyl;
10 . R’ is selected from:

where m’ is an integer from 1 to 6;

RS is selected from:
R™ R
——R*z-o—l:O—R“— ’ \P\oi’x'\/ ’ \{\/\/O\}\X'/\/ , —{—CHZ-]} . «[—l:}—y
15 where:
x’ is an integer from 0 to 30;
y is an integer from 1 to 200;
R and R!! are independently H or C;-Cs alkyl;
R" and R" are independently C;-C, alkylene;
20 R is H or C;-Cg alkyl; and RPis C;-Cg alkyl; or R"“ and RP together are C3-Cio
alkylene; and
R'is (i) the residue of a diol containing at least one amine functionality

incorporated therein, or



R5 is selected from where mi is an integer from1l to
6; Ris selected from where: x' is an integer fromO

W0 2008005193 i s an integer from1l to 200; R10 andP@UUSHNE011343
i ndependently H or Cl-C4 ajkyl; R12 and R13 are
|ndependently Cl-Cl12 al kyl'ene; R14 is H or Cl1-C6

al kyl : and R15_i et her
are (@- Cl"@eé?sk‘i}}eé}‘fé"dlgsrﬁ? k*i‘%?%at(()les‘stf’ ﬂ%ﬁ{rﬁgtslg%ﬁg{ &% a
1ndependgdt§J se 9{&1% Behid ithRRSire&NRd amdth@efgtowist onal i ty
orporate thereln or (||) the residue of a diol

the proce@ﬂﬂr@mmweattlrigdagdth@medlf’mviwh@ 3%\ I'fhng ?fi Kdependent I y
9 t

sel ected from am de, inide s groups;
wi t h(b) PaC'ESU_I"Q}HT_S’f—tDrTOF_PHUT Dﬁ: H oF & m xture
5 wiltle ﬁmisﬁr@bls(ll ‘d}%ﬂ@l Bndipisas ddghédedvapove; and with (c)

a conpound Fornmul a | : R 3- 5
wifc ol f e Kot H-RIS . elringe - S s, HO-K-Of
6 e H or Cl. kyl; and mis an integer
HO-R dﬁcﬂ?&gy&n@g Oram]LXt% htgdfcgébol yner of O aim 40 where at
to f6@S4 cOfipoald dffiee Pofnytoh HIt:s a pol yol having nore than
two hydroxy functional groups. 42. A device for

ort hopedi c regtprati onfor ti ssuq? egener a?| on
R°90Q_EDJ—L§I—IBQ—J-J1 Qpéaj—y-nér—@-f-n—go 2—7—D—o—c-— ——D——O——C==CHR®
H H

H
u

Formula Iib
10 where D, D’, R®, R! and u are as defined above;

and the compound of the Formula ITIb is reacted with a compound of Formula Ilc:

R3——O-6CH2——CHRO>‘H | Formula ITlc
m .

where R and R® are each independently H or C1-Cq alkyl; and
m is an integer from 2 to 500.

15

40. A copolymer that is the product of a reaction between:
(a) a divinyl ether of Formula Ia:
R°CH=—CH—0—D—0—CH=CHR? Formula Ia
where:
20 R is H or C;-Cs alkyl;

D and D’ are each independently selected from R* R’ R® and R’; where:

R*is
R8
O}—Rg—
X
o)

25 x is an integer from O to 10;

R®is H or C;-Cs alkyl; and

in which:

R’ is selected from



43. A pharnmaceutical conposition conprising: (a) an
active agent; and (b) as a vehicle, the copol yner of
w@@sA73 44. A micellar pharmaceuti cal conmpoBRCT/US2I006/011343
for the delivery of a hydrgphobic or waterinsoluble
active agent, conprising the active agent physically

entrapped within but not covalently bonded to a ug
cayri®r corrpr t hg cypol y zc}@l@em)—.
ono C/ai n 2 erg the\aoti ,aSenf"' an "
anticancer agent. 46. A conposition for the sustained
rel e of ary=agtiye mgent, conprising the agtive
o PG TR el
of im27. %7/ Aldevite Por orthop€dic restoration?®
or tissue regeperation conprising the copol yner that
IS thhe For all of daim1l. 48. A pharnmaceuti cal
co%ﬁéiti on Eloﬁ%ri sing: (a) an active agent; and (b)
as a vehi®fde, the copolynmer that is of the Formula I1I
of wikdrahMid aft ShtesBA&ophBto@ceut i cal conposition of Caim
43 or 48 where the fraction of the active agent is
f romandstegerdovs Byo dBi ght of the composition. 50. The
phar ma i ibhgon of Claim43 or 49 where the
' frtégﬁ?grﬁg%ef%?gég?%ghggent is from5%to 30% by
5 wer Bhihd ®'! tdedndapepdsitlyitbor C5Cs 2Ryl phar naceut i cal

gqrrposi%i n of Caim47 or 48 where the active agent

R°ds sedecied KO r om anti -i nfectives, antiseptics,
" qnt i /T Rf1 ammat ory

steroids, rapeut i g—p
agents, hes g @
antieneti cs+“/1ocal a i ¢s7” ant t angi ogeni ¢ agent s,

ent’s; ON CS,
vacci nes, antigens, RNA, DNA, and antisense

ol i gonucl des. 57 &FRaceuti caly, oS\ 1-£9
of Gaim—@rae @ | @ hﬁgﬁ%@% b ,
ant i angi og c agent.—53.' The pharnaceuti cal
conpq%gr%gpiggngt@%emﬁ% Pfo @9 where the active agent

is selected fromthe group consisting of a cancer
rhiereictied fipeut i ¢ agent, an antibiotic and an anti

R10

R . .
—R20 — R ", 4
_}_oRﬁ | 4[/\&(\/ | WW et . Hj y
10
where:
x’ is an integer from 0 to 30;
y is an integer from 1 to 200; ‘
15 R'® and R!! are independently H or C;-Cq alkyl;

RZ and R are independently C;-Ci alkylene;
R*is H or C;-Cs alkyl; and RY is C;-Cg alkyl; or R and RP together are C3-Cio

alkylene; and
R7is (i) the residue of a diol containing at least one amine functionality

20  incorporated therein, or -
(ii) the residue of a diol containing at least one functional group

independently selected from amide, imide, urea, and urethane groups; with
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inflanmat ory agent. 54. A nethod of treating a di sease
state treatable by controlled rel ease | ocal

w@ciwonddey ati on of an active agent, conprisi ngp¢DUSI00e/011343
adm nistering a therapeutyﬁglly ef fective anmount of
the active agent in the formof a pharnmaceutica

conposition of _any o f, aim1l7, 43.or_ 48. .
(bxet hopelyp! ¢frtBy Fariya %SQrf‘Ba-rO% Q& P%“F%Pf%"%‘glfﬁi‘%n‘ﬁ?e Pﬁls as
defined aR&89 .04 witch therapy, the method conprising
adm’'nrstering a copol ynmer conposition of any one of

(e ai asohpountBofdiord8la Iflonpri si ng a therapeutic amunt
of an active agent for qcular therapy. 56. A nethod of

treating.danpge &0 acfeiina, or optic nerFgrivula Illc
subj ect 1'n need of such [eatment conprising

adm nistering to the subject the copol yner conposition
WabreA0YarQHE 8é e4dhahpeddenti¢IH or CAE, allyhpmilsi ng a

therapeutically effective anount of a cAMP nodul ator,
nf israskntieger, frepadrig P89e cycl ase acti vators,

macr ophage- deri ved factors that stinulate cAM,
macr ophage activators, cal ciumionophores, nenbrane
4l.  THeR6epslyinepdi Ohimphodphodilest enaskthahplyplsds 8 polygblyvpgmore

phosphodi est e{ ase |V inhibitors, /32-adrenoreceptor
than twojhyHraxyfgreional Ukt i ve intestinal peptide, and

neurotrophic factors. 57. The method of C ai m 56,
wherein the damage to the retina is the result of £
1. Adevibafor deheprtiarasiorationr tiasueireganeEatiop aPRESRE e sopolymer o
. onposition for the delivery of a hydrophobic or
Clalmzivat erinsol ubl e active agent, conprising the active
agent physically entrapped within but not covalently
bonded to a drug carrier conprising the copolyner of
43.  Cphimmateutdgl corpROSEHRFORINIBE: of O ai m 25 or 58 where
((%ﬂe act .oYi%eaggﬂ;t jgs an anti cancer agent. 60. A
nposi tion for e sustained release of an active
@yent as oahpulé, shagppohenaaf iClenegent di spersed in a
matri x conprising the copolynmer of Caiml. 61. A
pharmaceuti cal conposition conprising: (a) an active
P i edrfor fraietiopg! ofaeiydafphEbiaiomwater-
44. %%%@g%ar@%gﬁ%)ﬁ%t?%ég%% i cal conposi tia{gn g:‘man; Qn% of
insolubl€laafivesagent, cdBprididg thgrachiys agané p ygigrdlycatrppped within but not

covalently bonded to a drug carrier comprising the copolymer of Claim 27.
45.  The composition of Claim 44 where the active agent is an anticancer agent.

46. A composition for the sustained release of an active agent, comprising the active agent

dispersed in a matrix comprising the copolymer of Claim 27.

47. A device for orthopedic restoration or tissue regeneration comprising the copolymer that

is of the Formula II of Claim 1.

48. A pharmaceutical composition comprising:
(a) an active agent; and

(b)  as a vehicle, the copolymer that is of the Formula IT of Claim 1.
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agent is optionally further conprising one or nore

nutritional or dietary supplenent. 63. The
w@b@siresaest i cal conposition of any one of C ai PEI/LF2006/011343

43, 48, or 61, where the ive agent is one or nore

nutritional or dietary suppl ement. 64. The

phar maceuti cal conposition of Clains 62 or 63, where

the nutritional or dietary supplenent is a vitamn.

49. The pharmaceutical composition of Claim 43 or 48 where the fraction of the active agent
is from 1% to 60% by weight of the composition.
50.  The pharmaceutical composition of Claim 43 or 49 where the fraction of the active agent

is from 5% to 30% by weight of the composition.

51. = The pharmaceutical composition of Claim 47 or 48 where the active agent is selected
from anti-infectives, antiseptics, steroids, therapeutic polypeptides, anti-inflammatory agents,
cancer chemotherapeutic agents, narcotics, antiemetics, local anesthetics, antiangiogenic agents,

vaccines, antigens, RNA, DNA, and antisense oligonucleotides.

52  The pha.rmacéutical composition of Claim 49 where the active agent is an antiangiogenic

agent.

53.  The pharmaceutical composition of Claim 47 or 49 where the active agent is selected
from the group cornsisting of a cancer chemotherapeutic agent, an antibiotic and an anti-

inflammatory agent.

54. A method of treating a disease state treatable by controlled release local administration of

an active agent, comprising locally administering a therapeutically effective amount of the active

agent in the form of a pharmaceutical composition of any one of Claim 17, 43 or 48.

55. A method of providing bcular therapy for a patient in need of such therapy, the method
comprising administering a copolymer composition of any one of Claims 17, 43 or 48,

comprising a therapeutic amount of an active agent for ocular therapy.

56. A method of treating damage to a retina or optic nerve in a subject in need of such
treatment comprising administering to the subject the copolymer composition of any one of
Claims 17, 43 or 48, comprising a therapeutically effective amount of a cAMP modulatbr,
forskolin, adenylate cyclase activators, macrophage-derived factors that stimulate cAMP,

macrophage activators, calcium ionophores, membrane depolarization, phosphodiesterase
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-74-
inhibitors, specific phosphodiesterase IV inhibitors, f32-adrenoreceptor inhibitors or vasoactive

intestinal peptide, and neurotrophic factors.

57 The method of Claim 56, wherein the damage to the retina is the result of macular

degeneration.

58. A micellar pharmaceutical composition for the delivery of a hydrophobic or water-
insoluble active agent, comprising the active agent physically entrapped within but not

covalently bonded to a drug carrier comprising the copolymer of Claim 1.
59.  The composition of Claim 25 or 58 where the active agent is an anticancer agent.

60. A composition for the sustained release of an active agent, comprising the active agent

dispersed in a matrix comprising the copolymer of Claim 1.

61. A pharmaceutical composition comprising:
(@) an active agent; and

(b) as a vehicle, the copolymer of Claim 27.

62.  The pharmaceutical composition of any one of Claims 17, 43, 48, or 61, where the active

agent is optionally further comprising one or more nutritional or dietary supplement.

63.  The pharmaceutical composition of any one of Claims 17, 43, 48, or 61, where the active

agent is one or more nutritional or dietary supplement.

64.  The pharmaceutical composition of Claims 62 or 63, where the nutritional or dietary

supplement is a vitamin.



