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PEG POLY( ORTHO ESTER) GRAFT COPOLYMERS AND

PHARMACEUTI CAL COMPOSI TIONS Fi el d of the Invention
wahios/1051vent i on rel ates to graft copol yner del PEBUS2006/011384

vehi cl es conprising a pol yet hyl enegrycol - pol y(ortho

ester) and to controll ed rel ease pharnmaceuti cal

PEG,G}{’Q 03| t| ons %rl S| n? ihe d§I [ ﬁﬁﬁiﬁﬁvggﬁll’ﬁ and an UTICAL
may be theraneI S graébl\gp@?,hymg. The pharnaceuti cal
conposi tions may be in ormof a topical,

syringable, or injectable fornulation for |ocal
M@&M delivery of the active agent. Mcellar

System for Tunor Targeting One of the najor problens

Thnis ﬁmaﬁomgplaiamm@raﬁ so;tdﬁymdi delivenyl tehiobds caaiprisingrg a

uf f cen n of a i cangcer ent_in the.
polyet:{iaggtyoof AplyaNiet and fSonisbfled FersE BhgimaRg ealirapsifons
comprisifg Y @Bh@eg? REBic g Bn 98HRS Bleit. | THY dréfi bHS1FMBUMIS efyh@hicles may

can be used. However, a major discovery ih cancer
be therngdgstagral capslyages. ﬂalemhamacgeu@émerSEMS(wmméue form of a
topical, ggjiré%t% I 81tn ]ﬁlie%g bse: Ir’ovnt 1& { efl{)c?a? tc%t;rghe S%EE eergjf ?gh aézglve agent

Micellan8y¥tom e TiRbo B getingt ure has an inconpletely forned
epitheliumand is nuch nore perneabl e than establishe
Qne ef the zaz1en rreblegsyp .’fréﬁmgscaegeéﬁtheéilﬁfvulmﬁéa%@mea ﬁlefﬂment

concent}AoHDF Qﬂlaﬁﬁ%‘éﬁ-u é#t;l n! tundof MRRAGE ﬁuéj{oachélg%?cﬂgnl it er

I's very poor t Itating retention
extremeagﬁmch agedts \Aémcélcbevaetyﬂanttmﬂnramoﬁh’e tERRarebé esdd. dhowdyer, a major

aicovelfoftab T PR IE R B PR 0 s b on and
retentioBPSFRAt @hé‘EPKEHffeMta@ %Hée@tdﬁrtﬁe obNétvaBh eht ﬁ{ﬁoﬁﬁ@éﬂlamre being
enough to per neat e tunor vascul at ur e, and

newly femmdd@@ﬁégtumah@s weimaomipletely f;wed Bmthﬁh@namls amh ngpre permeable

f hat. _con ns
than estvﬁzslﬁg% §@er xba r%ldlg&r% gﬁﬁlcga? Fss%% 15{ dmtpomtleh ié?e t8 arlgg Fno\}ecgleg. Further,
lymphatiy difa@lagt hrcadnhc)ts isakdry podri tnmelhta‘ﬁhig hetelﬁtitgr mnﬁﬁﬁ’fcer agents
constructs are injected intravenously and accumul ate

deliverqdrio thtupigkor s, where they are internalized by the
¢hl EﬁRVelﬂ%cte&Q%stgé fSca84 tﬁlpgkﬁ?gsl%;iusing 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, ﬁrsf, 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
entity with consequent regulatory hurdles that must be overcome. The use of polymer
conjugates in cancer diagnosis and treatment is discussed in R. Duncan et al., “The role of

polymer conjugates in the diagnosis and treatment of cancer”, S.7.P. Pharma Sciences, 6(4),
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in the | ysosomal conpartnment of the cell via enzymatic

cl eavage of the | abile bond attaching the drag to the
w@oelogiresi4s Two di sadvant ages of this approach aPeT/URBIDG/011384

first, nondegradabl e, watergsoluble polyners have been

used, and this requires a t&dious fractionation of the

Q(i & (io assur.e %hat t he nol ecul ar wei ght of the
237~ 26% |9§ Ang an GRAMRLe phan plgmate -blaacies %ﬁ@nwﬂn@g%ﬂlagl%ﬁﬁdn Al-

a0, Ut§1@aplq\ﬁgsrgg§t71§e chem cally attached to the
pol ymef, which in"effect creates a new drug entity

Amatternamﬁapglt%dt hassopeh aesoripeth.u frothessappioath,ransA Bloe ABA block

copoty Sy SR NG R R T ol 3 A oA B gt When
such a ridterial I Slaédl ig v@afterpﬁ|Mﬂ%élf%§§&ﬂlﬂ@fn%§mh&llt3§‘%1tﬂ' aABRRHhSbic core
and treatnent of cancer S. T.P. Pharma Sci enceés,

and a hgiraphibgshefiggrronndiay thqméje ﬁv@mnplﬂ@ heve adieategémaftabout 100 nm,

which is ?}%%%%Eglgtha%&pén %% geg%;e%téﬂgt%%ﬁo% ¥ éﬁl%gleceeﬁgsp‘)gw& &eave the

normal h@sulares) bdethey abednall enduigh So RpR BB&Ascuditur®Byiein ABfors. Further, a
bl ock cogqol ynmer i.s prepared where the B-block is

100 nm dizmeipsid o T Othive coaiase byithe Tefienlopnsiothedial sitem, dstenbancing
micelle ﬁf&ﬂ@&itﬁk théblsabagﬁgmh 1%5%11}& i e @gﬁgp}ﬁﬁéﬁm &
les wt r opho

into mce core
poly(ethhyyahegiyviol), furtlee bﬂlhamaemclmmcﬂ lcmgﬂatitm thoe & nobed; s hacledeh @bserved

.. «.have .a di aneter of u 10 nm ch is . lar n h
with e 1Rt oypeaPe of RRek eaep ey apelGusryyicrEn 8 Won erat,
“Block m@qe}brh@f&nféambsra@qoﬁgeay&lith@ d¥eg BBlveY Ao 18I UGy, 94k Delivery Rev.,
are smal | enough to [eavé the vasculafure w thin

16, 295t3@ﬂtﬁl%95)Further a 100 nm dianeter is too small to be

%g%g{:lﬁgg cheelgil?adaf)? ﬁngref% ‘%la or%s%gs%i’/ St er[ggﬁ; i%tlc acid-co-

glycoho%ﬁﬂ)t(p@l%dtﬁﬂene\@l%bl} @t&ﬂh&bﬁél@ﬁﬁté (PT.AN-eFEG Shave been reported for
ol y(ethyl ene glycol), further enhancenent of
use witlgin v BiersAice) fﬂ?ﬁ’ %h%t“é‘t? PlsAREG madropplysicy syste ttas reported

o v S DL PRI gl SRl

Bzomacmqadécymaom;:ﬁl%éss@s | ong-circul ating dr ug delivery

%%'g% ﬁﬁ@ﬁ%ﬁ){%@@ﬂlp %@CP?LI Y\ ép’&%\ébqﬂgc F}B? éﬁéﬁg%m copolymer has
a hydroﬁl%b‘i@lll)&kb&{bswﬁ?@ﬁﬁ@ PHGA F D@z@le()}!)éi EChRG I@&&Qﬁﬂ&@a{ckﬁone

aci d)/ (pol y(et hyl ene gratt copol yners
Therefogpidontay ctimdwetupe eﬁths@qmlymdsprGA@PEGt andiBEGHgWRILGA form

mlcelle§J no\{}ﬁ% \Aclgghe%g Pmé?clflg s hy h1[ﬁc 9%’(? F ﬂexfble s%%ﬁs WHHE the
hydrophobic PLGA forms the micelle cores.
Thermogels

PLURONIC®, marketed by BASF, is a class of copolymers that are composed of
poly(oxyethylene) blocks and poly(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 thermogelation behavior. Reverse
thermogelation behavior refers to a characteristic of the copolymer that exists as a liquid solution

at low temperatures, and reversibly form gels at physiologically relevant temperatures.

However, the PLURONIC® system is nonbiodegradable.
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to be a promsing platformfor protein and cell-based

therapy. See B. Jeong et al, Bionmacronol ecul es 2002,
W@20086651868. Because PEG i s hydrophilic and PLE2I/1S2006/011384

hydr ophobi c, the PLGA-g-PEG,copol ynmer has a

hydr ophobi ¢ backbone whil e the PEG g- PLGA copol yner

U5 PReplRp Rl LD BRieRa dass it Sodeasdafic BacSnpan-te
triblock PeGmBerth&ts fn@ASMFTOELIaRT ablbuBded h drspﬂoiamlyﬁael%h&e%fa

the hydrophilic PEG forns flexible shells while
poly(laqﬁlyigﬁ@;ﬂimhéemqmlmwgpolyélamcké pplmes pethe Arhbxch@g@d g minor

amount o!ﬁ Y mlngﬁﬂx)c PRl ﬁgr?én%%éél E’Algfne]x !Bsblﬁylf ha\yggﬁnl 31 weight average

molecullaaL Weilgﬁt icﬁﬁbtweéryz(b@uym(m)mddeﬂeﬁ) ebid(?tﬁ&%)otsé’b@iesfr@u‘em?e tBermogelation
oc

prOPemsw ?@%W&cﬁfp@mebmoy(w6 ggteme pyssem Jqrdhg Bamyteee)
adlmmstrat-é_(!rﬁ’?rr%g e}}dg&ﬁ\m ﬁ@@gﬂ?{oﬁ}cﬁ%g éaeaﬁld 9?tt:@rdﬂr1]§s? bsq OF
oligonugjedtadesor . Reverse ther rmgel ation behavior refers to a

RCTABEoh b ST oSl oG i ReRnge ok

copolynﬁé}rnﬁﬁ(ﬁeipsof%tmgbﬁ’aﬁh@&rﬁ Qi ﬁ?ﬁﬂoﬁh&ﬁ& BYRNhctidRIGIES1FEIHART copolymer A-
However, the

L URONI systemis
blocks 3a¢ mynings gmawaif e hyds %@mmhyetmdeneaglm polmatiBsblogk dmving an
overall W% %Terﬁ&l ﬁﬁ%rewgé ﬁreﬁge%o %gﬁri'gaﬁjog%%g %D%ta}/lggoésrelss%s revlc(arse

thermo geymmrplnmsp Hffeotive coadentdtiods of the block copolymer and a drug may be
l.actj de-co-g copol ymer or poly(]actide)

0 | ycol i de
umform%bq: pedym %u%)%mgé%toé%@n g dadalivensipmpositiog. The composition
may be Q&'xﬁfrﬁ’s%}‘eh kfa R}%hM %tkmﬂle& 'élinngil %69 Ihgﬁ W?@?Q \h/g&hﬁ]i’ topical,

havi ng an overal |l wei ght avera
transderpei vs@gmah bmusurellh@ﬂ), ractdl, n@@@ oralndr adnaltdem&ymas and is a gel at

reverse ernD el ation i es. e tribloc
body eSO By ik SRS FmRystard fbbriopd g drug i released
ata conﬁaﬂ&ﬂta% ﬁbm@ﬁé@é] '\xﬁﬁ&ﬁ&b@?r@c{es hidreRRbkiL rédits. The release rate of
hydr ophobi ¢ _drugs, peptide and protein drugs, and

- the drugammg beadiveed by elsangwgganroas em'@mmrs Bicb @4 hgdepkivtsc/hpdrephilic

compon%nt\cl}%tn?ernt Sc?{)gl%%r Q&ncggt%tl % %P?eiw t A poclydlsp r51l[}y OFthe block

anoun
copolynpe?] yé(ebmb Itlckecoﬁpal-ygie)‘ mlmplﬁﬁahme ﬁl%ﬁéfﬁfns :&bin@fdﬁ&a 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 thermogelation
properties. The delivery liquid is an aqueous solution having dissolved or dispersed therein an
effective amount of a drug intimately contained in a biodegradable block cdpolymer matrix. The
copolymer has a reverse gelation temperature below the body temperature of the animal to which
it is administered and is made up of (i) a hydrophobic A polymer block comprising a member
selected from the group consisting of poly(a-hydroxy acids) and poly(ethylene carbonates) and
(i) a hydrophilic B polymer block comprising a polyethylene glycol.
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and a m nor anount of a hydrophilic polyethyl ene
gl ycol polyner B-bl ock, having an overall average
worploeacdias wei ght of between about 3100 and 45PO1/Us20d6/011384
possesses reverse thernogelatlon properties. Effective
concentrations of the block ‘copol yner and a drug nmay
contained in an aqueous phase to forma

form
Dehverg%fx%{ag? IA\gg%{tﬁ conposition. The conposition may be

d.t.0. a warm bl ooded aninmal as a liquid by
sk ngsg OB%%WSragel%t%ﬂ%C@&F antibighies aptisgpticsy egyiipesteroids, anti-

ne:oplashlis’JI ARy [&:tahﬁlfgstheﬁgscxhgy beb 'ﬁﬁ)ﬁs'tergcﬁ ﬁJ e gfhn@#%ﬂlco&? Tl Bl e by

nmeans and is a gel
topical enphigaiion, oohy nmyctedns d”hb eciawhugensmay ad lasally oy steraftdily.NEopical

| ed te f th |
detiver Pt Be i AREE el e o sompopomuetch o v PP casns,
emulsioh&itseludfon, e sEHEBnEBYd 18 1iR6)] Hﬁé&fémp‘for%ﬁ()&g%gtﬁéa{chgy ?gents

parameters such as hydrophobi c/ hydrophi | conponen
include é%lﬁ{l@li&ﬁ squgp@pg,qﬁqd cpidens: rAll pHthesqprieparatians haee hédn extehsively

k co Because_t
T S O e -
that theg @ﬂewboi'ﬂeic;mgaﬂd ﬂreraibla kihdyl dffen@av e kdIBS adintsb@ed several times in a day
co t|on nt No. 5,702,717 discl oses a

to mainGUT Bryapaboalbiedieot b s levghindhe Bloar streqm akthy sties where the

t gradabl e polyneric matrix to a warm
m”Vﬂyﬁﬁggg?gﬁgﬁ?wggﬁas aliquid with the resultant

geerat years.of greatgishl efgpogredsdras bhen madt tooddveldp ek ered which,

-Th i nj ectabl e
TS R A L ——
ach1evedhhy infigroefsepEelatidd) etePaal Rk bass, Prh%%ﬁﬁshﬁﬁ m%p&gﬂgﬂeé \fcYoparticles
uid i s an aqueous sol ution having dissol ve

and the ke p%?fé@é typrepiedasagafonns, de aokive agents Bredjlplaallyr ergrapped or

de dabl
encapsula%d 1?%1%%6’0 %ﬁlésg ?18(%%1611% 8% I r0 :?,rgﬁlgg evgl q%ea\;%ﬁjgg 11btéqdé1f:?cbﬁ1to the
body Vlat mmaaoabu Irethbefbm\i\bf aeintpddy. tfﬁHFeﬂé@E Y4t oPﬁetaBﬁvél{%eﬁﬁﬁom this
ch dm nistered and i s made up of (i
type of 4&78%*&%’6 F%C%hf? p‘} W@%chkﬂllggkat%ﬁl@ﬁ mieed frg fgqnenidesing. However their
manufadi@e e L@ Abdrs QM %?chﬁffﬁﬁ Resoftt ﬁ %gstg f Ino%#d{t on) H%p’i 2 Many cases,

aci ds) and poly(et ene car at'es
have lovayap iHility @dpmhwqacntlyl ladkommlllsj inghdr RMayepameane

A large of class_of
Furthern%r 1? ém gg‘%%ﬁ){lé & EY%JIH %z}gég %5 p@?xp?zgturgx,g grgqggﬁq, thege could be organic
solvent m@ﬂhwm&he E&hPSsitidRtvhich may be highly toxic. The use of an organic solvent

1s 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.
However the semi-solid polymer materials ére often too sticky. As aresult, the active agents

frequently cannot be easily and reliably released from the semi-solid polymer materials.
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neopl astics, and | ocal anesthetics may be adm ni stered

to the skin or nucous nenbrane by topical application,
w@eroobs1031mg ecti on. The active agent nay act | ocetT/ySInG/011384

systemically. Topical delivegry may be acconplished

t hrough the use of conpositions such as ointnents,

ea emulsions, . solutio suspensi ons .and t he

Do Vng e disedt b deels RelypordpsraBtER Biay A0 Ssgely developed for

other bibiedidsieppBbations Mgat régus ENSH AN ePbthseidl § neAsial AThu® trug release
these preparati ons have been extensively used for

matriceg|ein¢lyding nypropertiolas and aanaepattisles)dwdrogeladimalusting injestable gels and

. ' f ' . -1 hat
B RN 1, TGRSy B oo
the oute Giifavey ikt delise\(Richidingd 1o8S, pellets, dApyulés ﬁllmis,rgfeﬁ? Barfbe fabricated for

X therapeutically effective dose level in the blood . )
tissue ok pifespReIfE dipeddivens Rlppersarralae elimgeally widshtysed es exeipients in

I . e .
A o A X g B o aker ) R AR St
moleculeh Ry mattnilsi sid @) evcipieptspbiboedi@al pmhgmées prottifes bpadtédhnology
response.. Thes rodycts nay,be achi gved by
platfomi‘h?‘?ffoé’gﬁﬁﬂﬂg E[}Peaf%ﬁ ey (&&E ﬁCté‘?thF’BBg%‘r?éﬁ'?g'm crocapsul es,
POIS{RHRNEIEED ardkdvAPA pdt&ltRSvafiéled 188 shdthiBed Felast delivery.
pe of dosage forms, the active agents are typicall

ty y
See, forgpamplspBallens ~BolydPsthb distens)T.mdvi PelywapSed.d97, 41-BdEH98% and

4referen%% af#cﬂh%% Jta!nﬁ l[?§ Iy\géﬁ“t? Iﬁl%%%é%(?lg%?' E,Pﬁg%g ?,ﬁ%?%ﬂ%&, %ﬂ 5,968,543.

via 1rjection or rn’o
Uel. Paspt Nat £ 989,455 deeibés/iflodgespolyni@ipidphzdibtpe pollyethylene
dosage . f or i.s controlled which elimnates the need
ghmomﬁ%icﬁF@ﬁﬂéﬁoﬂh%ﬁ%ﬁﬁ~Fbmever their manufacture is

gg@se Shd SRy WhLEReR! 188 ddas i fiss %@&ggtgglwge S Drpdrited into this

dition, they, 1n mny cases,
applicai@poctieremniel i ty and consequently lack of reliability
in their release patterns. Furthernore, if an organic

Bioerodiisle \Graft Gopolysed M4trik Her Gamntsllad Ditg Dglipsrgcess, there
coul d be organic solvent residues in the conpositions

WhABNABRY, obBAT BlYCK chsdtigers thgipHsRgdfhyAfopMiigPR Hlock and a
solvent is also undesirable for environnental and fire

hydrophphic dlockathers and Bibdeaks arg inceppatibds dnd o3t voierpsagalst ssale will
g : Liver f eut | (S an o

pase- BRI S AP OB £ 9
PLGA IRoingieith hedvephdhic Sad bydrdShify uniss may pled yihdagd bhasageshration. This

Si nce that tinme, nuperqus othfr pol yners have, been
phase sg}aéaﬁlgpé@pglﬁﬂumﬂgg gl%({na ‘&S‘&‘j dhermal properties to the material.

There is considerable art in the development of graft copolymers. See for example, B.
Jeong et al., Biomacromolecules 2002, 3, 865-868; B. Jeong et al., Macromolecules 2000, 33,
8317-8322; and B. J eong, et al., Chem. Comm. 2001, 1516-1517. The disclosures of these and
other documents referred to throughout this application are incorporated herein by reference in
their entirety.

However, no graft copolymer systems, including thermogel graft copolymers, have been
described where the hydrophobic, bioerodible segment is a poly(ortho ester) comprising the

units as described herein.



as bioerodible matrices for the controlled rel ease of
active agents. U S. Patent Nos. 4,079,038, 4,093,709,
wa@ 2081010848, 4, 138, 344, 4,180, 646, 4,304,767, 4pOHESH8d/011384
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Anethor eralrdimen afit eopm;ena myenym pl@VBlpsaenEtrc(IEdgelease graft

ot BRSSP L SRt S S e
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0 & %? fﬁ ecific drug delivery. Polyners are
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= gr ggﬂg }?%pﬁéﬁg 0 (%lll:‘%:la 15 Ig%tﬁg %Jfrpmn d% Yeerg Syit?}ls and also for
tissue erpgnq_qnmglapphcathdns( &) krewai ipitkairs., Tnd puf&dll@l&imb&ﬂlﬂi@iﬁf the ft
road.technol ogy platformfor optimzing t

COPOIYH%I? Prgg%}‘m&gelag;agg?}? & er apeutic drug. Pol y(ortho
Aﬁﬁﬂlﬁéi)enﬁnbﬂmlféh@wt}@%)r&%hﬁﬁ%rﬁio \f)?@‘h&éseasthtax%écﬁ%y g{aﬂ c%gas )ymer

rel ease drug deliver for "exanpl e
15 synngat(lqpf m,ec@ﬂq;pogl)posn or thlopn’goll@od_e,hvﬂ@bf lekhll9 AcidDIVve agents, in

herei,n, and U.S. Patents Nos.
particul g R B S S8 008 and 5, 968, 543. U S
TRat fenst ashloct, thisI3Gndia plesass ?ﬁftk@bﬁ&&n‘ép@& vERPYehicle, comprising
ycol's and certdin

red, from_pol yet hyl ene g
theFon%HF‘%cﬂr tREeailds s) . These and other documents referred

inthis appllcatlon are i ncorporated into this
pl er X Qdirbl e (G af t Cbpolyner
trl%or nt oIIe ug ry hif AB, ABAgp Q@
gc h|||c A bI oc
a hydr ophobi c B bl odk, the A and B are
i nconpatible and on a m croscopic Jéﬁﬁ@” Al

L(X DX .

[ CHchRO-]-R?’

20 wherein: j
L’ 1is linker comprising a backbone chain of 2 - 10 atoms comprising C, N, O, S, or P
.optionally interrupted with one or more -C(0)0-, -OC(O)-, ;COS-, -SC(O)-, -C(S)O-, -CON-,
-CONH-, -CONR’-,-NCO-, -NHCO-, -R’NCO-, -OCO,-,-OCON-, -OCONH-, -NCO;-,
-NHCO2-, -OCONR’-, -R"NCO,-~, -NCONH-, -NHCON-, -NHCONH-, NR’CONH-, NR’CON-,
5 -NHCONR’-, -NCONR’-, -NR’CONR’-, -CO-, optionally substituted C,-C, alkenes, or



phase-separate. Simlarly, as noted above, graft

copol ynmers such as PLGA-g- PEG and PEG g- PLGA havi ng
wodok/1081d8 ophobi ¢ and hydrophilic units may al BOT/US2006/011384

under go phase separation. Fhis phase separation

i mparts uni que and useful thermal properties to the

i terial. There is canside l.e.art in the_devel opment_
oxaﬂon&t“&?sug%t&rlied&@pfa %@F% .W@@%@%C@ﬁ@éﬁ P%r}degtﬁy 3y gubstt ?C.P alkyl,
Euwlnsgg§wm£&?§péﬁﬁg&es 2002, 3, 865-868; B. Jeng et al.

Ma éctl e

crono 2000, 33, 8317-8322; and B. Jeong, et
naik an iGkgertom TomH®0;2001, 1516-1517. The di scl osures of

t hese and. ot her .docunents referred to throughout this
PA ‘1?59?3?6‘EQHYH§g?§%#QP Joﬁgbein by reference in
5 R'hei0-giltyiet y. However, no graft copol ymer systens,
i ncl udi ng 't hernogel graft co o%gmsrs, have been

RieadRi pectaoihmdepandenthydrossh ylpanser odi bl e segment

[ -pel [ LS 7Up IS as

o3P Bl Rl SRS o R B e

Fibodi nent of the present invention provides graft

copol yrmer delivery vehicle which conprises a

pol yet hyl enegl ycol (PEG- pol y(ortho ester) ("POE")

copol ynmer. The graft ol yngr so may -be thernogel graft

copol yners. The pol yet hy egl.ycol - pol y(ortho ester)

graft copolyners, in partijcular, the POE-g-PEG

suitable for the inventioR are represented by Formul a
10 - LI, Harmgdg L2, Fornulae |-VII, and thoses as

di scl osed herein. Another enbodi nent of the present

i nvert isgm iptegerifhes 0do dOntrol | ed rel ease graft

copol yser, phar paceut i cal conposition for |oca

contf%l?é%gﬁérl93§¥£8?3an active agent. The

conpai kiselacte@ @i ses an active agent and the graft

copol yrmer delivery vehicle. As referred to herein, the

gr af pol ymerS—of the/phesent\ i i on / 1\
{ %Kg?g‘rgr ho%ﬁ\g_@y\“s”ﬁ

. be useful &s nicelles, as matrices for drug delivery
systens, and al so for tissue engineering applications
as k inthe art, ln_a particular enbodi nent, the R
gu@wl N ) @uu raft leopoly HZ.}A -[—-*—]~
furt enbodi € present imdention, provideg a pn'

t her nogel graft copol yner
15 where m’ is an integer from 1 to 6,

s is an integer from O to 30,
t is an integer from 1to 200, and
R" and R" are independently H or C;-Cy alkyl;

R’ is selected from:

. O OO L RO

where m’ is an integer from 1 to 6;

R® is selected from:



10

15

syringabl e or injectable conposition for the
controlled delivery of locally acting active agents,
w0 noopasitsgul ar | ocal anesthetics and anti enet i BCHUSIWE011384
In a first aspect, this invgntion provides a graft
copol yner delivery vehicle, conprising the Formula. LI
or Formula L2: Fﬁorrmla LI Formula L2 wherein: , L' is

l'i nker conpL Si a_packbone chain of 2 - 10 atong”
conprising C N I o8 or\E/(?qu |y l—h«treﬂ—r upt t h
one or rmre-C('ﬁ)O -00(0) -, “Cos-,’ -SC(O)-,mdC( &y S,
», -CONH-, -CONR -.-NCO, -NHCO- -R'NCO- -0C0
2-, - 0CON-, -G:O\lH—, - NCO2-, - NHCO2-, -G:O\lR'-, -R
NCQOR1s, an-INEgitHrom-ONBIGON- , - NHCONH-, NR CONH-, NR CON-,
- NHCONR'.-, - NR CONR -, -CO, optionally
sub’éltsiafld?fgaer% tgllegnes oroptional Iy substituted
C2- I@ﬂaﬁﬂwh&%an&@%ﬁ&nﬁ ?Poﬁ'jl Ez?al!k?ldependem Iy alkyl,

substituted al kyl, or substitited aryl groups; n
i s Bn andaReg@rp if mel@ntlwo&{mz algylne, q are i ndependently

i ntygig I k and R3
ar elgeggc% o Cogeg)se%ﬁé@h?rf Hl%Fl éi%&'géﬁr E{/l Xndéﬁ?riol3 tegether Arg G3-Cio
alkylené;ruhe R risl € teyresidhesf £diof éRmikifg aReastfRie aﬁﬁﬁ’e Bﬁctu‘ﬁﬁﬁfﬁ
whi ch: x iis an integer fromO to 10; R3 Is

mCOTPOBﬁIe‘@e"é@l AF i) the gpriduseptiaglial eppigindes trlozst whe faactional sraap
indeperldBABOSIectdLdh dnRd8 imide, urea, and urethane groups.

In another aspect, there is provided a graft copolymer of Formula I, Formula II, Formula
III or Formula IV:

R1 O— ,~—0 1
\/ R \/ \/ R2
—/\—o/\)—A —/\—o/\) —CHz Formula I

4

Hz-[-OCHZCHR]-OR?’
n

| —\/_O _\/_O R? '
/\a_/\_oXD_A /\)_/\_o>/\3_c_i_C Formula II

NH-[—CHZCHR—O}—R

R1

_/\_o/\)_ >—@/\/¥—/\—o/\<o—c ‘Tz_c Formula III



s is an integer fromO to 30, t is an integer froml
to 200, and R10 and R11 are independently Hor C-C4
wW@bkdoghos1RS i s selected from where m is an i NPEDER2006/011384

froml to 6; Ris selected fyromwhere: x is an integer

fromO to 30; y is an integer from1 to 200; R10 and

1 are: |ndependently Hor Cl-C4 al kyl; R12 and R13

nkd 12a|k|ne Rl4 is H or] C1-C6
or R14 and R15 [t oget her

R&I e e/\gnd/ﬁ? | (1) the ;%glq;gfe of B rmulaTv

i ncorporated theréin, or (ii) the reS| ue of i ol

contai ning at | east one functional gr pendent |y

selected fromamde, imde, urea, and 'i‘ gr oups.

. I n anot her aspect, there is provided a graft copol yner
Wheremof Formula |, Forrmula Il, Formula Il or Formula IV:

E%eg%ib%géﬂﬁgrgrz%ls% IV vvher ein: nis an integer from 2‘,

are’independently integers from5 to

ﬂ@ﬁﬁqareﬁﬂxdq&ndﬁntMn&Jng'ﬂonRS t&Ro@nd R3 are each
tIy Hor G-C4 al kyl; and each A is

5 knde
e Yiy selected fromR4, R5, R6, and R7, where:
RAR? $ad R are each independently H or C;-C; alkyl; and

each A is independently selected from R*, R, R®, and R’; where:

R*is
. R8
] OJ»RQ——
- X
(0]

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

R’ is selected from

O OO~ b

L5 - where m’ is an integer from 1 to 6,

10 < in which:

s is an integer from O to 30,
t is an integer from 1 to 200, and
R and R" are independently H or C;-Cy alkyl;

R’ is selected from:
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in which: x is an integer fromO to 10; R8 is H or
Cl-C6 alkyl; and RO is selected from- where mi is an
WO pdoegesi4§ rom 1l to 6, s is an integer from O tBCBOS2006/011384
is an integer from1l to 209, and R10 and R11 are
i ndependently H or Cl1-C4 al ﬁyl; R5 is sel ected

fromwhere mMi is an integer froml to 6; R6 is
sel ect ed f wher e; | S a eger\fr 0 to 30; vy
is an i nteg from1l 200; \R_/10u,and R>p/ arg

i ndependently Hor Cl-C4 alkyl; R12 and R13 are
i ndependently Cl1-Cl12 al kylene; R14 is Hor Cl1-C6.

al kyl; and=Rl5 is Cl=66 = Or R14adR1/S—t\§g§t er
are C3-C14 ) the‘@‘z@ﬁ%ﬁ( iy
di ol contanfng at Ned i ne #dnctionarity

i ncorporated therein i1) the residue of a diol

or
cont AVHITREY % &} WiEger BA% ¥ ¥t i onal group i ndependent !y

B8k egtadd kogm am de, imde, urea, and urethane groups.
In one variation of the copol yner above is a conmpound

of Formula I, Formula Il Forpula Il or Fornula#®V
where R sk -afitt he b%lii\m of -t-bg-]-copoljf-nle’—, n
is an integer &tom 50-to0!250,'and p-is an 1 ntdgerrttom
10 to 50. In another variation, RL is ethyl and R2 is
ICT¢n yet another variation, Ais R5 and R5 is

1, 4i¥chphrxabrd {EiPy| ene. hi one particul ar
variation,” at least 0.1 nol % of units in which A

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;i; alkylene;

R*isHor C1-Cg alkyl; and RY is C1-Cg alkyl; or R and R together are C3-Cyg
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 above is a compound of Formula I, Formula II, Formula III or Formula IV where R is

H. In another variation of the copolymer, n is an integer from 50 to 250, and p is an integer from

10 to 50. In another variation, R' is ethyl and R? is H. In yet another variation, A is R’ and R’ is
1,4-cyclohexanedimethylene. In one particular variation, at least 0.1 mol% of units in which A
is R*. In another variation of the above, the copolymer comprises about 0.5 - 50 mol% of units
in which A is R*. In another variation, the copolymer comprises about 1 - 30 mol% of units in
which A isR*. In yet another variation, A is R*and xis 1t0 2. Inone particular variation of the
above, R® is hydro gen or methyl. In another varia:tion, R? is -CH,CH,OCH,CH,OCH,CH,-. In
another variation, A is R® and R’ is 1,4-cyclohexanedimethylene or 1,10-decanylene, and n is an
integer from 50 to 250, and p is an integer from 10 to 50. |
In one aspect, there is provided a compound of Formula I, Formula II, Formula IIT or

Formula IV where R is H and R? is methyl. In one variation, n is an integer from 5(0 to 250, and
p is an integer from 10 to 50. In another variation, R is ethyl. In another variation, A is R’ and

R’ is 1,4-cyclohexanedimethylene. In one variation, at least 0.1 mol% of units in which A is R*.



is R4. a another variation of the above, the copol yner

conprises about 0.5 - 50 nol % of units in which Ais
w®doochios1asot her vari ation, the copol yner conprPGEES2006/011384

about 1 - 30 nol % of units _jn which Ais R4. In yet

anot her variation, Ais Rand. x is 1 to 2. In one

| i atj f the ab R8, hyd
i anoo 50 5oL 21100 o R Rl B i veion bout 1
-30 momdzeﬁfﬂs 2GwBich.A 1y R"a']ﬂbﬁ§f>ar‘kié‘iﬁlhﬁ¢'dr94'ﬁon?f R aB%V@E)dis Ti02. In
4- cycl ohexanedi net hyl ene or 1, 10-decanyl er

is
anotherryapgtl(gho the @b@fe, Rr trhysoogen op mthsénln plqtberananamme@é

CHCI A AR 12 ARRRR AHAOS A BBl SR a3

5  cycloheRanatitheth¥Mnabet &Olﬂec&yﬁna NghdFBisiag ineEdom ISO t&@Ds0, andg is an

¢ %Ir Io%‘ nis an integer from50 to 250, andpls
integer ﬂf“e&etfo om 10 to 50. In another variation, RL is

Eltamblth by ' i, RS
i U B e e
FOMUIQIllmelabﬁouﬁomlaWM| ch Ais R4.1n anot her

vari ati on, about 0.5 - 50 m)l%of units in which Ais

'Ratl OR, -r'30 nol % of units in
one p ft] Iar\%arRatlon of the

) ot QELQEH t he RPAVR.I
hyl I n anot her Jvari qi on, RO is
-CH 2CH2OCH 2CH20CH 2CH2- . In one pirtlc | ar
variation, Ais R5 and R5 is 1, 4- Ha—O=—CHoCHR—O

cycl ohexanedl nmet hyl ene or 1, 10-decanyl en and n'1s an
irnt eger from 50 to 250 and p is an |nteg r from10 to

i—hﬁrée—o Rri‘)row ded process for
r mu Fgr mulja | |

J, [Eor mul aFbivhula II
eger from2 t 4250 ﬁop ghd q are

independently integers from5 to 100; is CQ alkyl;
R R2 and R3 are each independently I—I!lref—mmmeda}a:le’kyl
10 and

~I;—Q/\)_/\_o/\9_ >_@/\o_/\_o/\)_ﬁ i Formula IIT

B

R! R! '
% \/
%—/\—0 —A /\3___/ \——o/\)—cH?_CHz—N—CH,ZCH2 Formula IV

q
[ H20HR—O]—-R3
n
wherein:
n 1s an integer from 2 to 500;

15 p and q are independently integers from 5 to 100;
R' is C,-C, alkyl; '



each A is independently selected fromR4, R 5R, and

R7; where: R4 is in which: x is an integer fromO to
waoemRss1es H or CL-C6 al kyl; and RO is sel ect eBCT/I82006/011384

where mi is an integer from4 to 6, s is an integer

fromO to 30, t is an integer from1l to 200, and R10

2 are i ndependent i -C4 alkyl; RS is
gg%ec%}%g‘ o1 %%Pgl%’llyg*%gif(n%@@@v @¢om1to 6, R6
eachsk it €bntlEmng saliRddEiont R¥SRARS mO to 30;
?ééi,s an iﬁ%egerng‘rom 1 to 200; R10O an Rﬁﬂeg‘ér?e
independently H or Cl1-C4 alkyl; R12 and R13 are
i ndependently C -Cl12 al kp@ ene; R14 is Hor Cl-C6
al kyl; and R15 is Ci- | kyl ; or R14 and R15 together
are C3-Cl10 al kyl ene, R7 h$ i) the residue of a
di ol containing at |east e amne functionality
i ncorporated therein, or (i) the residue of a diol
contai ning at | east one functional group independently

5 sel ecireghithom ami de, inide, urea, and urethane groups;

the process, conprising reacting together a di(ketene
acet aT‘)‘S,ar’tIHEegB{TngI-%O%J-OGﬂ, and a conpound of the
For nUR%s'HorE?IOPé'u?ylHﬁyd Formula Ilia or Formula I Va:

Formul a la or
R 1s selected from

d R

10 where m’ is an intéger from 1 to 6,
s 1s an integer from 0 to 30,
' tis an integer from 1 to 200, and

R'% and R" are independently H or C;-C, alkyl;

R’ is selected from:

where m’ is an integer from 1 to 6;

RS is selected from:

R '
. R10
—R"2.0 —R1
e R
R > > Y oand  pn Y
where: ,
0 . X 1s an integer from 0 to 30;

y is an integer from 1 to 200;



34-0 - CHRCH2I-O- N C CH2 D -(ketene acetal) CH OH

Formula Ilia or AH where L is hydrogen or a Cl1-3
wa@bkdwghos1 R2 and R3 are each i ndependently H BCT/C32008/011384

al kyl with a diol of the fgggrula HO- A-OH that is

defined as HO-R 4-0H, HO-R 5-0H, HO-R 6-0H, or

- 11 h
+ el AR e Prafhenddn By BT kel 20 R oroduet of

reachlaﬂleH@wﬁﬂep&ﬂ)m@y@ll(dg%mn@n@cet al ) of fornmula:
where L i s hydrogen or C1- C3" al Kyl , and (b) at | east

twak pist B oF §1:6%s aﬂi}%t@ndé{ gﬂs @oCy elks]; or R barel Ridtogathiepare Cs-Cio
alkylen@'tanld ?@% (1?3@1% rgsfld&erb%a l)lycon almp% Lal‘b aqt E/?%s ﬁlgl? \ e&gg{é%aégty

roxy functiona
1ncorpotdh<ﬂi merem pr ()i thecksaiud of a@ﬁ)lfceﬁtaﬁﬁﬁt@&ﬂ@ﬂt 6nd BREGS R gﬂﬂg

i ssue regeneration conprising the copol yner of
mdepengﬁ%tify selqcfpd, frqm apide, #pidgs prearandimethane growpso tedwecess comprising
react 3.\

eeting TR PRy “COMBL KA PSOTREL 38 cbbo B3 Kgpuia e

Formulgy @,\/Eorrmui‘ama@r\FarmalalWa the fraction of the active
agent is from1%to 60% by weight of the conposition.
In one variation, the fraction of the active agentRls
from5%to 30% by wei ght of the cm‘iﬁﬂm—t:mmm]-ol—mHz—c-—CHz
anot her variation, the active agent is selecCted frémLH
anti-infectives, antiseptics, steroi @smmulaher apeutic
pol ypepti des, proteins, anti-inflammatory agent ST
cancer chenot herapeuti c agents, nar otics, . T

antienetics, |ocal anesthetics, lﬂ@é tH,
vacci nes antl ens, oligonucl eotl des RNA, DNA, andy, AH
ang1s I| nucl eotides. In one aspeei,m.thg act i[Ve
/% r apeutPcpoPypept i de. %n anot her asp8tt,
th agent is a local anesthetic. In anotdaer R2

vari at | on, the above pharmaceuti C%éf ﬁgg@% g_ 2n N__i_CHZ

fy;{klg%heggggml sing a glucocorticost
particular variation of the above, the active agent iI 2 OH

an anti angi ogeni ¢ agent. In another Famudtlilonerthe oy
active agent is a cancer chenotherapeutic agent. In

one variation of the above, the acti e agent j s an
antibiotic. In another variation, t %@Hz@@*]ﬁ@?eﬁc—rﬁ
an anti CH2

Formula IVa HzC—OH

where L is hydrogen or a Cy3 alkyl; R, R? and R? are each independently H or C;-C, alkyl with a
diol of the formula HO-A-OH that is defined as HO-R*-OH, HO-R’>-OH, HO-RS-OH, or
HO-R’-OH, or a mixture thereof.

In another aspect, there is provided a copolymer that is the product of a reaction between

(a) a di(ketene acetal) of formula: 1

~ X~
1/ d
where L is hydrogen or a C;-Cs alkyl, and (b) at least two polyols or mixture of polyols. In one

variation, at least one of the polyols is a polyol having more than two hydroxy functional groups.
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i nflammatory agent. |n another aspect, there is
provided a nethod of treating a disease state .
wo e@atieihe by controlled release |ocal adm ni SPCHUBIMG/011384
of an active agent, conprising locally adm nistering a
therapeutically effective anount of thF active agent
onposi tij on
R o v T ST ——
Compnmgﬂmrmpﬂwof&lblabwmg | ocal pain at a site in a
Eﬁ conpri si ng adn1n|ster|ng to the site a
éB

pifier asppety thereris provided #raharmacstitical Icomabsmmesctrhmsmg (a) an
active abShtl &1 {b & Q%hl P8t %o‘i%%nl &?slcﬁ‘%’%cﬂﬁ)%gg o ?ne agiafion,;the fraction

conmposi on o e ab n ano
of the am\cmggeus érom ¢34l tb 80%phyaweizheof the 3bmpesIRGS i Tni 8 vhAktidd) the

ter-1nsol uble active
st Bl DL B bt b S T ot

Vanatloﬁ thé a@tﬂfédag‘éhi 1@ sQelitd frﬂﬁ’lt oi‘ﬂf"écﬁ%% Xnﬂgﬂgfshst&%lcﬁ %e%la%eutlc

carrier conprising the above copol yner
polypepligdes, roteins.cintitinBaminetosy agdnts, aamqev ehagethérapaitiadgents, ngrcdotlcs
ent . .l n.anot her ect, there is, provide
antiemefif h&&ggg SHSHOY 3P iR i S ARPRa A EiP e eBtTms plichpRGloaiides, RNA,

DNA, aa@] elﬂisensmdﬁ[g”dnﬁd:l&gldebl ehbGitd dPerIBB tact?’desc%%ﬁﬁg qd ﬂllﬁﬁ eﬁeutlc

X conprising the above copol yner n anot
p OIYPGP@? i %i ‘i’l&tlhrggtaf’@lcb %}esacgw@ RAEE faﬁgﬂleﬁnﬁs'[h@ipo | Iy meother variation, the

r erein L' is
sbove Pﬁ?ﬁﬂ%‘?‘ﬁ%é“a% opn O ol b U b iR
1sulaxgvaﬁ,atlbh ofdhe Shovay, tHe aofitvé agwak tsyani dﬂh@ﬁsglél%x@agent In

®)
another va{% % ' the B ag%nb&#ancer@bfmoﬂl)erapm@@ agenNg@(gne Vanatlon of the

above, th&d\ﬂﬁga,—gen% antibié%é N %WMW an anti-

1nﬂammq]:@rjz;@ﬂt hmqmqqaspecmlfd@tbﬂ providbCONRthad ofMifdaftiNiRdisease state

treatable lg)contl%l?]]%{i? S%{?clat?délal { ta‘ggrn o %%Fggzle Eg;{gf@ng%@ﬁlgﬁocqlgf
administenidg peﬂﬁepﬁdtlyalw &¥dctive st ot @vK Ybent ﬁ; rtn&;n of the above

substituted aryl groups; n is an integer
pharmacggpical GORBASIHOR, ﬁnﬁﬁ’@b@ﬁm@n theye 18 rplr@géfrcta fethod pmvﬂ:ﬁkﬂig or

rehevmﬁ%chl?)agat%ﬁ%llhwm eglgg rﬁg’ ngﬁ aCh Ind B&eg%{géc%gr&peutlcally

effectivef arppurRdf aFRSc;al &RiesthaticlinRFe fowes s pharmaceutlcally acceptable composition
of the above.

In another aspect, there is provided a micellar pharmaceutical composition for the
delivery of a hydrophobic or water-insoluble active agent, comprising the active agenf physically
entrapped within but not covalently bonded to a drug carrier comprising the above copolymer.

In one variation of the above, the active agent is an anticancer agent.
In another aspect, there is provided a composition for the sustained release of an active

agent, comprising the active agent dispersed in a matrix comprising the above copolymer. In

* another variation, there is provided a graft copolymer of Formulae 1.3 or L4:
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R4 is in which: x is an integer fromQo 10; R8 is H

or C1-C6 alkyl; and RO is selected fromwhere nf is an
WO paoegesi4a§ rom 1l to 6, s is an integer from O oPGOUS1006/611384

an integer from1 to 200, and Rlo_and R11 are

i ndependently Hor G-C4 alkyl;Ris selected from

where n |s an integer from1 to 6 is selected

fro I npbeger o 30; y is an

i nt ro K[:g(gﬁ § /[; p are i ndepenpgant | y
H or aR re° | ependently Cl1-C12
al kyl ene; R 1144 .is H or Cl-C6 a‘%??ﬂ %nd R 15 is
a - al kyl ; or R1144 andR 115 .together are C3-C10
al kyl ¢ ;o e r odye f adio

cont n| ct nal ity FormulaL4

i ncorp rated Therelnp or (|F) Phe rdue of a dio

contai ning at | east one functional [ gkl N ndependent |y
wherelnS]? 1%§8§d ! %%g%gga%a&h@gnlgd Sgln 23 Ig)eagorgg gélgggs%@g rﬁgl\l;)ae p, or P
opuonam inktfupiPwlth oné 6f ABA.CYO)O-, -OC(0)-, -COS-, -SC(O)-, -C(S)O-, -CON-,
-CONH-, -CONR’-, -NCO-, -NHCO-, -R’'NCO-, -OCO;-, -OCON-, -OCONH-, -NCO;-,
-NHCO;-, -OCONR’-, -R’NCO;-, -NCONH-, -NHCON-, -NHCONH-, NR’CONH-, NR’CON-,
-NHCONR’-, -NCONR’-, -NR’CONR’-, -CO-, optionally substituted C,-C4 alkenes, or
optionally substituted C,-C, alkynes, where each R’ is independently alkyl, substituted alkyl,
aryl or substituted aryl groups; n is an integer from 2 to 500; p and q are independently integers
from 5 to 100; Rlis C;-C4 alkyl; R and R? -are each independently H or C;-C. alkyl; and each A
is independently selected from R*, R, RS, and R; where:

R*is
RB
O}—Rg—
o
o

X is an integer from 0 to 10;
R¥isHor C;-Cg alkyl; and

R’ is selected from

- —O+HO— o

in which:

and
where m’ is an integer from 1 to 6,

s 1s an integer from O to 30,
tisan integer from 1 to 200, and

R'"%and R" are independently H or C;-C, alkyl;
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Formula VI or Formula VII: Formula IV Where: n is an
integer from2 to 500; p and g are independently an

w0 ndcegesi4§ rom 5 to 100; R is a bond, -(CH2)a~PCDUS2006/011384
-(CH2) b-O (CH2) c-; where a_?é_ an integer of. 1 to 10,
and b and c are independently integers of 1 to 5; Rl

S : C kyl; R, R2 and R3 are each independently H
ok}sls.t%le%d?f%%‘l , and each B is independently sel ected

fromR4, R : and R is h: x is an
i nt eger 0 16 - Ch—a and RO
is selecte r om-wher e— | teger fr 1to 6, s

is an integer fromO to 30, t is an integer from1l to
200, and R10 and R1 1 are independently Hor Cl-C4

alkyl ;R is ect ed 0 sFa. M is an. iqptg€gex [fraqm
1to 6; W@F%c @ 0 @ 8T X %s%ﬁ%”qt_e,gé‘r%%
fromQo 30; y isS an 1nteger fom’1%® 200; RIO and RL

1 ar ewhadepesdemitbyertr@h 1€d6C4 al kyl; R12 and R13 are

ipdependently Cl1-Cl12 al kyl ene;
i{@ gs s%lected fron%/: y

R10

R4
—R2.0 13__
15 % [ HZ_]—
R 4 X s ¥ and at Y

X 1s an integer from 0 to 30;

where: -

y is an integer from 1 to 200;

R and RM are independently H or C;-Cy4 alkyl;

R2 and R™ are independently C;-Ci, alkylene;

R"%isHor C;-Cs alkyl; and RPis Ci-Cs alkyl; or R" and R together are C;3-Cyg
alkylene; and R’ is (i) the residue of a diol containing at least one amine functionality
incorporated therein, or (ii) the residue of a dio] containing at least one functional group

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

In another aspect, there is provided a graft copolymer of Formula IV, Formula V,
Formula VI or Formula VII:

| "\ R P . R' R
F
R,/\:DOXZ/ B>\o>§]\R/[ ><O_A_CH2 ormula IV

q

Ry —-O—[-CHZCHR-O~]—R3 :
n .

SO_XKASD Ot
B F
lR, ~ >§;j\ﬁ ><O_C . ormula V
P Ha — .

NH—[—CHZCHR—O-]—Ra
n




10,

R14 is Hor Cl-C6 alkyl; and R15 is Cl-C6 al kyl; or
R14 and R15 together are C3-Cl0 al kylene; and R7 is

W@ pgostibia4s esi due of a diol containing at | eastPONES2006/011384
am ne functionality incorpojpated therein, or (ii) the
residue of a diol containing at |east one functional
group independently selected from am de | m de, urea

hane Olstp R I pone var at| on copol ymer
ou% a |V, Fo F rmul a Pebm Bk VI
@er f#-on, n is an
Leg

teger from50 to 250 andpls an rqfromloto

50. In yet another variation, Rl is et andR2|sH
In another variation, Bis R5 and R5|s

. R—O
cycl ohexanedi met hyl ene. I n another vari at I east

0.1 rml%of units in which Bis R4. In one varlatlon

;1 bov t95-50 mol % of un|tS|n whi ch B
In !an?( ut 1 - | % of
chrB tohl—wafﬁzt » Bornfula VII
4

andX|slto In another varlatlon qIS
hydr ogen or et hyI . In yet another v RO is
-CH 2CH20CH 2CH20CH 2CH2-. I n yet an her riation,

is R5 and R5 is 1, 4- cycl ohexanedi net hyl ene or
1, 10-decanylene, nis an integer from50 to 250, and p
mismntdgéﬁ@@hzftbgnolo to 50. In one aspect , there is

IE i ded a process T or prepari ng a copol yner of
PEp Ipdepepdsnthy|an integerdiqm 540 W000r  For nul a

IY‘ Is: a%wl(@}ﬂa)x 4% BRI (% r( %—8 I-M;f 4e el}elrsa gsf]anlaiﬁielggrteqe e 1! orH bandc

are 1ndepcnd_b@t)y nfﬁegelrsofal ﬁocﬁ;& is CGIGZ)ch-yl RJVR2 @) e @cﬁ%@p@ﬁdenﬂy Hor
of 1 to 10 and.c are

where:

Ci-Ca al\rﬁ?{g&B% I ?%r}nﬁ!i‘g{eg%‘é#]é’ ~’“781F‘3thdthfm'!sR4 R, Rga@iwlaﬁrkyl

& isR2 and R3 are each independently Hor Cl1-C4 al kyI

and
\ R8
OJ-R?—
X
0

X is an integer from 0 to 10;
R¥isHor C,-Cs alkyl; and

R’ is selected from

~O-, OO O #9500,
O O+ b+

and R

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

R%and R are independently H or C;-C, alkyl;
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each B is independently selected fromR4, R5, R6, and
R7; where: R4 is in which: x is an integer fromO to
waorgoi1igs H or CrC 6 al kyl; and RO is sel ect edP€T/UR2006/011384
where nt is an integer fron181 to 6, s is an integer
fromO to 30, t is an integer from1l to 200, and R10
l.a i ndependently Hor C-C4 alkyl; R5 1is
eC&‘*“# ¥h .0 where ni i's an integer from1 to 6; R

|s sel ecte om vvhe : ar | nt eger om0 to 30;
L5y|s @'--o are
| ndependent H or Cl &4 alikyly 2 and are

|ndependently Cl-Cl12 al kylene; R14 is H or -
al kyl; and R15 is C1-C6 al kyl; or R14 and R15 toget her

are C3-G 0 yl ene; i) the }’%ﬂe_\%
~diol cont a<?>g aft @ ne fu it (":529'
“incorporated therein,

he r &% due of a d| ol

cont aixhierOmais Anqg&ger%fllwgtl onal group independently
selected fromamde, imde, urea, and urethane groups;

Rnts Sﬁk@teélsff@f@orrprl sing reacting together a di (ketene
acetal ), the leol HO- B- OH, and a corrpound of the

Formul a 1Va, F I a Va, Farmyla Via or mla &
Vi | a: Fopnul a_ol "[‘CHZ ‘H‘l’y
R11

Y and
~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;

R? and R are independently C;-Ci, alkylene;

Rl"‘ is H or C;-Cg alkyl; and RYis C:-Cs alkyl; or R™and RY® together are C3-Cyg
alkylene; and R is (1) the residue of a diol containing at least one amine functionality
incorporated therein, or (ii) the residue of a diol containing at least one functlonal group
1ndependently selected from amlde imide, urea and urethane groups. In one vanat1on the
copolymer is a compound of Formula IV, Formula V, Formula VI or Formula VII where R is H.

In another variation, n is an integer from 50 to 250, and p is an integer from 10 to 50. In yet

-another variation, R! is ethyl and R? is H. In another variation, B is R® and R’ is 1,4-

cyclohexanedimethylene. In another variation, at least 0.1 mol% of units in which B is R%. In
one variation of the above, about 0.5 - 50 mol% of units in which B is R*. Tn another variation,
about 1 - 30 mol% of units in which B is RY. In yet anothr variation, Bis R* and x is 1 to 2. In
another variation, R® is hydro gen or methyl. In yet another variation, R is
-CH,CH,OCH,CH,OCH,CH,-. In yet another variation, B is R® and R® is 1,4-
cyclohexanedimethylene or 1,10-decanylene, n is an integer from 50 to 250, and p is an integer
from 10 to 50. A '

In one aspect , there is provided a process for preparing a copolymer of Formula v,

Formula V, Formula VI or Formula VII:
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15

Wh“e:conprising a glucocorticosteroid. In another

D (ketene acetal) where L is hydrogen or a Cl1-3 al kyl;
R, R2 and R3 are each independently H of ClL-C4 al kyl;

wowrdoh/1es1ds ol of the fornmula HO-B-OH that i s dePCnEs086011384

HO RACH, HO-R 5-0H, HO R6OH4gor HO-R 7-0H, or a
m xture thereof. In one aspect, there is provided a
capol ymer t hat is the product of a reaction between

ke I)oof for la: whete: L is
n lor }Q}” t | east 1WOpqmyla Ty
I’ eregfvariati on, at

ast one of the polfyols is a ponoI havi ng nore than
two hydroxy functional groups. In Q N§k4§4¥on, t here
is provided a device for orthopedlc est or atl on or
tissue regeneration conprising the above copolyner. In

anothers.aspec td rovided a pharnakeuti cal
R0 G G
v et Ve Mariation,
fraction of thé'active agent |strmm % to 6096by
wei ght of the conposition. In another I . the
fraction of the active agent is from g/ﬂcd%o(}'ﬂby
ight of the conp03|t|on I n anot her variation, the
agen teqtgd fron1 nt|-|nfect|ves '
jﬁ; ‘ &r opjdsy/ t her ageu oIWpe ti deSFormulaVI

c enntherapeutlc agents, narcotlcs % |e tics, |ocal

anest hetics, antiangi ogeni c agents, o |nes
anti gens, oI i gonucl eoti des, RNA, DNA a nt | se
ol i gonucl eoti des, and m xtures thereo | ve

exanpl es of such active agents that may be enpl oyed in

qnhgnatlon in d henntherapeutlc and anfli enetic

>€E¥ :Leva TatRon, the actiye agent is

Rh,NABLALLON, TRGyy1a VI
ctive agent is Iocal anesthetlc sellectedlf,romthe
group consi sting of bupi vacai ne, s

| i docai ne, . mepi vacai ne, pyrrocaine ath%ﬁldgcaine.

yet another variation, the above copol yner further

lYﬁQhﬁﬁkgﬁihhHQté%b ve agent is an antiangi ogenic
agent. Tn yet another variation, the active agent is a

Eanbemedmtmbn&mmprUMmgx&ﬁﬁm5toHOOyet anot her

18{51 g@flg&? > 8 am(dﬁb?(g-z&{g);s gg)gpﬁag %slsa?lggtte:ggr ofllnto 10, and b and ¢

are indepé’iidlenﬂlﬁfrﬂt@éf%fqr % |gent.

R'is C;-C, alkyl;
R, R? and R? are each independently H or C,-C, alkyl; and
each B is independently selected from R?, R’, RS, and R; where:

R*is
R8
o}—RQ—-
X
o)

X 1s an integer from O to 10;

in which:
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In one aspect, there is provided a nethod of treating

a di sease state treatable by controlled rel ease | ocal
w@dimenoaes ati on of an active agent, conpri si ngp¢DUSL00§011384

adm ni stering a therapeuticghly effective amount of

the active agent in the formof the above

phar rr%c%f{i 9:@ _(f:%rrqlggsét' on. | n another aspect, there

i's provided)a1 t >°0f preventing or relieving | ocal

pai n &’ igscddcted fioma nmanmal , conpri sing admi ni stering

to the site a therapeutically effective anmount of a

| oca \est het i tihe m of \a p maceut j cal |\

accel e co at‘é’é‘%ﬁ“ Lona)-

aspect, thére is provided a mcellar pharhaceutic

conposition for the delivery of a hydrophobic or

j actjve,agent, conprising the active R0

wat er=insol ubl

e:-‘\w i @ @, 'thJ\F/th ot covgllﬁép l'y [,]
bonded# o a d er /conpri sf'ng ‘ﬁel{opoly F Lof it
the above. In one variation, the active ageht is an®@d F
antWieap o is agisteger fromdniotder vari ati on of the above,

the .antieneti.c is selected fromthe group
coﬁssl?g%lmﬁ%geﬁfr(’%i%oant agoni sts, a . dopam ne

anttagaininsdesr fram 1a@tioohald nergi ¢ agents, a GABA B
recgptor_ggoni sts, an NK1 receptor antagonists, and a
GABAA23d By dirgindgpendentbpHar QGgonalkyls. 1 n one vari ati on,
RhE BRbi8TRLl.C agent is a 5-HT3 antagonist. In another
variation, the 5-HT3 antagonist is selected fromthe

group consysty ng of A gr any set+e and
tropi set ano —t he (*W = i on
further co ises a se gneti’c agert/ toMorma

conbi nati on conposition. In one variation, the second

antienetic _agent is selected fromthe group consisting
of al pha- @ enor eg or{ ag sts, a d Me \{-CHZ)—,,
antagoni sty_an anti §hoy ner o agenf.q a BA_B i
receptor agonist, an NK1 receptor > aht agoni st, and a

GABAAGhiZe aridd anr inBegeefrept Do &goni st. | n anot her
there is provided a conposition for the

1g@ri %itoaﬁ 1
USPEPHEY 'PBY ease of an active agent, conprising the
active agent dispersed in a matrix conprising the,

above copol: Ip.anot Qer_aspect, thefe i,s pro ited a
control |l ed rel gase phar ceu@‘ﬂ%’(co 'TZI]j on . YH“E
conprising: (a) an active agent; and (b) as H9eld"'very
wiedne:cl e, the copol yner delivery vehicle described
above. . ‘

X 18 an integer from O to 30:

y is an integer from 1 to 200;

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

R2 and R are independently C;-C;; alkylene;

R*isHor C:-Cs alkyl; and R¥ is C1-Cs alkyl; or R and R!® together are C3-C;
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 di(ketene acetal), the diol HO-B-OH, and a compound of the Formula IVa,

Formula Va, Formula VIa or Formula VIlIa:
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I n anot her aspect, this invention provides a nethod of
treating a disease state treatable by controlled

WO 2006d68d48 ocal admi nistration of an active agePCT/UB2006/011384
particular treating pain byadm nistration of a | oca
anesthetic, conprising locally adm nistering a
therapeutically effective anount of the active agenf
in the formof the pharmaceutical caonpositiqgn R
descri bed above. In yet another asiee®—CtikiHg-O-AGHIRCHOAH,
provides a nethod of treating a disease stat® I:j:
treatabl e by controll ed rel ease | ocaForadaivu sé ati on
of an active agent, in particular treating or 0 R?

preventing of mausea and/ or enesis3q% admi nijstrati fin |
of an antienetic agent, conprising | %EICP§/CH2];—NH—‘H—C—CH2

admopni st erii a therapeutically effective anount of CH;OH
the’ agent [n formyof ot he phar mac&otontela  or CI)H
" co ti escribed above. DETAILED DESCRI PTION OF |

THE | NVENTI ON Defi nitions Unl ess defjned ot herwse i if
this specification, all technical SCH $of— CH,
ar eDi(seend1gdc@iln according to their conventiohal H |

definitions as they are commonly useqbg%%wﬁgdﬁgstood(yhOH
by those of ordinary skill in the art of synthetic H

chem stry, pharmacol ogy and cosnet olsggqy. .. give_ _
agent" includes any conpound or m%ﬂ% g?nég' grpo'ﬁmd%2 e

whi ch produces a beneficial or useful result. Acfkve OH
agents are distinguishable fromsuch Egnpeivaat $,@SoH

oer SRR EFEL S SSTAS s SDL LR RIS & i

2 diol ofthe F@@ily BIO-BIDEARA §SdefR6a AR LS RITOROH OIS BBC R RS or
t heir pharmaceutically acceptable salts, are . ’

HO'R7'QﬁaPﬁﬁ€§ﬁW%@F¥eoégri cultural or cosnetic agents.

' : tical agents.include |ocally or,
B A I AL Lo RS WO R elanbeven 0
a di(ketesei acbtalymyf flrenAglm ni stered to a subj ect by topical or
i ntralesional application (including, for exanple,
appl yi ng to abraded skj9r~1acer8& i ons, puncture
wounds, etc . , as a$ info gurgical incisions) or
by injection, sucll as sUbcukdné®us, i ntradermal,
intra-articular

.4 nt scul ar A ntraocul .. .or .
wher: 1, ARG 3 EERCR R L LILISLALE S o,
one varihtiofi, kEldast @ne @ tHe-poNoRCik la\pR%y ol hAGhE A uRR b '[h?Hﬂogg nctional

antivirals, fungicides, scabicides or pediculfci g%,

groups. A PN ¥Hation, theregs proyided  degivedor ethapeiidecstireticeotiinsiierm
regeneration comprising the above copolymer. In another aspect, there is provided a
pharmaceutical composition comprising: (a) an active agent; and (b) as a vehicle, the above
copolymer. In one variation, the fraction of the active agent is from 1% to 60% by weight of the
composition. In another variation, the fraction of the active agent is from 5% to 30% by weight
of the composition. In another variation, the active agent is selected from anti-infectives, |
antiseptics, steroids, therapeutic polypeptides, proteins, anti-inflammatory agents, cancer
chemotherapeutic agents, narcotics, antiemetics, local anesthetics, antiangiogenic agents,
vaccines, antigens, oligonucleotides, RNA, DNA, and antisense oligonucleotides, and mixtures

thereof. Non-exclusive examples of such active agents that may be employed in combination

include chemotherapeutic and antiemetic agents. In a particular variation, the active agentis a



10

15

20

25

30

chl ori de, chlorhexidine gluconate, nafenide acetate,
nmet hyl benzet honi um chl ori de, nitrofurazone,
wodsomansol and the |like), steroids (e.g., esP€DYBVH6/011384
progestins, androgens, adreppcorticoids, and the
l'ike), therapeutic polypeptides (e.g. insulin,

. ietin, [ phageni ratei ns such as bone,
g S5 K QBOLE! g REAMBEE, BP0 el st om
the gro@ntdnsistihg afP@ii04chirRYBASRinkCmepivadi, b&ﬁocdif?@ﬁ{ﬁrﬁgcaine. In yet

naﬁr oxen, ketorolac, COX-1 inhibitors, COX-2
another; Vagapon, dhesaboxg gopeixmier fosther eoamgsing-h ghoodretieysentiilc In another

{atiod ) ) . ' _ cl pph ham de, ; )
viaicppa b RSB D, SRR v st gen
a cancenrehiepivahaapeutin lagetiin gét another epiapoACHB actis ARhf 8% bBtibiotic. In

vincristine,. bleonycin, vinblastine, vindeslne,

another yarigtion, _CE}CH,VG A8 &t W%ﬁ'lﬁﬂa@&@&?ruk&g@mn, t amoxi f en,
B6hel d3Bedt] ek is PRIl ?tﬁgd B lﬁ%%ﬁ?llé%mi%%se state treatable by

meper i di ne, codel ne, an I"ocal "ane
controlled rejease i¢val adriigéstration afi actiee byes, doanaisiaesilieidndfistering a

terspoPH AR AR50 B SRR [ Bt S rpimsacicica

compos#t@@ntls afothbr &peANGBRSE bFRHed W BELSE Bﬁﬁﬂéveﬁtfn%?r‘?ﬁk%ﬂ% local pain
., et ocl opram de, donperidone. scopol anline, and the
at a sitein g gnanypgl, GoTEPIBYBE PémdieTing to shayite atbrpesicatly affective amount of
wlocal SRINOICERES Fiptlor SflkkmiEReafitcitBie kRbosiion afhe sbove.
Iot dnethep adpeot, teeots pded dednini GHASFh @nagaitidsl ReipodRion fANHle
|ike, The present invention may also be applied to

.t
dehveryo?qﬁlel}ydrqy@gp}cwréﬁtgﬁl&sgé&p @%tl%{l’rs compysing the activc_a agent physically
entrapp @B IthiRBRPLS coFRlehF blet 38 L Frud Jaﬂ*fléxac%hﬁmgfsn h&l gfﬁowﬁgr’ of the

VeS|CanI$, SC|efpS|ng agents, causti cs, har o
above. fueougrvsrigtion theyestive agsutns an aeivanem dgenty &t hsitherofriation of the

above, tg% rﬁ%&rﬁe&i?%%%ﬁ AI% g%l?cggci ﬁ:ﬁ@qggg%ug gglrg]s:l%;glgg gglﬂfsrg angtagonifdy, a
dopaminicaitapdaitd) be entieslin et @%nt&@@h@@ﬁ%cqﬁﬁﬁé& .ts%fe gn N& (iieceptor

herbi cides, plant growth pronoters or
antagonistse and 3 SABA 2T 65 ersepiat agonity. Inuomiefviagiatsorg the antiemetic agent

; B j . - h ive agents are | ncluded
o PG, IR B, DIS B6L L SAETL S L bRclioed,
consistuelindgnsatroh yranisaednndtRghiseioh OGAdlher RaMAME, fHeQBPBSition

to the nunber of carbon ataons designated, or a

further GGPIPRSHPGPIE FR GRS AR e Syhy evmaRiAtbyl caandsitipnf fomme
e e e R R Po R S RbE Bl
adrenorggepipnpgan]sts, saiopamye, antagohis aopyticholinerigie/dgent, alBUB AR receptor
agonist, %ﬁl@%&%}/cl)r%%ah lnist,%:tq a@fBAL&zedndm% ?ec%gto? lagglrlistg ﬁ)gﬁother
variation, there is provided a composition for the sustained release of an active agent, comprising
the active agent dispersed in a matrix comprising the above copolymer.

In anothercaspeét, there is provided a controlled release pharmaceutical composition
comprising: (a) an active agent; and (b) as a delivery vehicle, the copolymer delivery vehicle
described above.

In another aspect, this invention provides a method of treating a disease state treatable by

controlled release local administration of an active agent, in particular treating pain by
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is part of a substituted noiety that it further
substituted, or where the al kyl group conprises part
wotooa/1ed1a8 n or |inker, the term"al kyl" may bePCEE82006/011384

i nterchangeably with the te;%g_w "al kyl ene". "Al kyl ene"
denotes a straight or branched chain divalent,

s SR LR B ol 0L

amountwfaheigite agert ¥ tHedofia b thRtddrtaeLoa EM%ES%!ioﬂ"@é‘skﬁge above.
romthree to the nunber of carbon ato esl gnate

Yg} anotber aspegtiihisgRyentiogpreddes apethod of yreasting 9 diseasel state
oG | ene, 3- propyl ene, .
et S B B SO 0 ey 7 BTNt e o
preventingoflieanstems/orkenitsts-theadpiaieratidn S fr e 8gent, comprising locally
dmi ]t 7- he tél elge, 11an the like. f_ "Bioerodihble", .
admims %?%ae@? Bapica’ly sHECHsianaugtipbihe ipggnt in Bredprm of ths@harmaceutical

composi#es &dalie@hbodd sassenmbly or digestion of the
pol yorthoester by action of a biological environnent,

notably ot amyes BsCaptr ol o AT AT ERatOR

Deﬁnitig{l% nci pal nmechani sm for bioerosion of the
pol yet hyl enegl ycol - pol y(ortho ester) of the present

Unlesndéfimed ioshelnyibe ah s Speaffichiisk agQ&lmtalAﬁﬁﬁstcﬁéa@iﬁ%érﬁis%re used
e

herei the units of the pcI)‘]IBi/et hyl enegl ycol and/ or
erein 36610 1P Hpleeopypytionn} defuiiensas ey a5¢ cemwontypiskd et snderstood by
those of QB RN M4 . | ymerst are
ose o {)ol ymer s Lg%ﬂlh% SR ?E%ﬁy%giﬁhgfn%%gh%%%%% Serd iRy
heltveagemtdincledey paf tombowmniodrieix tyre by s@fipouhlas Shich Fb@ides a

ol r y b repared by |inking together two or )
A TN NI G R A,
carrierspdiRRafs SlbRAYarid) %irﬁi@fsydﬁ%rdtﬂe@tf&%l&ﬁrg di&s, ﬁﬂﬁ 91'1?&{) Jl’étgr[goor therwise

anot her ac ne%

dnitiation sites along the chain
protect%%pgm@qem@ @p(gmplgg @fyﬁgfegaggmts pod yheorphlaomaceutically acceptable salts,

- enegl ycol include polyners havjng the
e BRIl TR B i oo
locally drtsysteinscat]y abtimgrphiriiccafiealf adiive gfRd WAl SNRIAMGA]sfred to a

) %EGZ gr their derivatives, and polyners having one or
subject By foptagheniatrpissienal gpp Hestion dincludang; forexpmale; spmdyiag te Heraded skin,
1 b i s..gr i mre | y(ort.ho

st HDNR: 45 5L 008 Ph R BERIASEER oo

subcutagsousriptrpishpel, nptaensgllyc dlit;@malﬁt, o€ apal-arteilaliajeci&sd E’%ples of
these a EEtG Ao F(’{)E% or, f - g- PEGh i PCl' ude.  all of the above

gp% Fclude; but not liggited to, an én ef:téveér{lquJ@p%qr\y@lqt@s,manlrals,. ,
fungicidet|iseatREi@ESt Pe@iciBERed) QMR R Ye. o € BBLARI A8 ERA¥RAE, Benzethonium
chloride, chlorhexidine gluconate, mafenide acetate, methylbenzethonium chloride,
nitrofirazone, 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-
inflammatory agents (e.g., aspirin, ibuprofen, naproxen, ketorolac, COX-1 inhibitors, COX-2
inhibitors, and the like), cancer chemotherapeutic agents (e.g., mechlorethamine,
cyclophosphamide, fluorouracil, thioguanine, carmustine, lomustine, melphalan, chlorambucil,
streptozocin, methotrexate, vincristine, bleomycin, vinblastine, vindesine, dactinomycin,

daunorubicin, doxorubicin, tamoxifen, and the like), narcotics (e.g., morphine, meperidine,
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or including the elenents listed followng the term
but not excluding other unrecited el enents.
wO gmatiosahs ed rel ease”, "sustained rel ease”, anPCHURI0E011384
terns are used to denote a_%gde of active agent
delivery t hat occurs mhen the active agent is released

codelne hterﬁ(eg(foca egthe F} t an a?)g i?r;lh@'-%ﬁ‘)g'tlﬁ@? aggsthstics such as

buplvaodlr&pélﬂ)aénind: mﬁ@ﬁvaailﬁb )prbl@ﬁ’ﬁb FABLAifA kdtRRiRE, Jnl Jt%{glk%nantlemetlc
troll ed or sustained rel ease may ext end

agents 8&5{}1 &s gRdapsetions graaﬁaﬁ%yrwmeyometoclummlm dompemid@reous
scoplaB 86 ot LARNBOILIBSEH Fl. SATROSIE 00l B o viGr,

present | nvehti on

and the {ike), pylysaccharides, \emmnas, eftigas] RNAe ONABLD othe L0y RRdedHags,
concentratjon of the excipient in the conposition.

antisensi A bEEBOI R, A BTt RIS @iy ioalseis s be apmdiedde other
locally &tinB¥eHied Yth, chhtaQ gsthhgéﬁﬁg QR &%#i@aﬁk ﬁ'ﬂga[nw %?)e?amen?s vesicants,

units of the poly(ortho esters
sclerosing agesitsy §¥113$t10$, esaipradich d(esambntlt lagents,isnhsegRas hid 4 bﬁlety of

s T g B B e e s
further mslhdéssl)loalﬂds $udB 2B ﬂfﬂgﬁﬁd&f pék‘ﬁgfd% Yah@ %1%1(9&’&@ %]1{)% promoters

y(ortho. esters})ﬁ O her factors determ n|
or uﬂnbgprsr plesaEdlives, dasinigetenipeaingemfiers podrethientsr Bﬂedutugs of the active

agents FORIRGE WP SO S EhUR DA ol e o1 ze,

solubility o e active agen ity of the medium
fbliky]ﬁ’eienoues etinedr seitiraed leydiaéarbyl HaliigMRdini bad toARE number of carbon

d ch | t f th t t
o e A e
of carboRQRRAS Hési @tk gh Aasnyne ﬁﬂéﬂ‘g{) - SI ;ﬂt&l 21? othyl, f:thyl n-propyl,

transporting an act I ve "agent
1soprop3do¢ﬁoﬂqﬂrpp§d,gn b, rt-@u‘ezl,afychxpccqg&mbtbyl and mellﬁas 8Vidre ah Byl group

rat n o ot her peans, and
is part of g1y trs‘ﬁflﬁ?ﬂewaw?%@%%& 5 SHOSTIF oR @ haseiie kgl 198D comprises part
of a chainegilinketMies teroh tSkAChha4l Buded 1ﬂ§ﬁﬁ§r%eabl%lth e 'ﬂé}ﬁle‘sall%)ﬂ&e”.
sem -sqlid ghase t hat "occurs as the tenperature of e

‘eYbveperedensiss asiraighioer tdﬂm@led ehain eh\{;aldnlt quvaiemtsor tetravalint alkylene
radical Ha@uﬂ%ra I QYELd e ngr?llb&t &y i g{'&g@h? hgsrl fn@ e%xg%e larr%g o yor;%gzchc

I on tenperature
saturatedz\hycdm&j’ien)b ihaviag fiadathre: ©aAROhYBEr IfREABHE AR (ﬁa\é%%d (e.g.,Ciy

her hat. is, the tenperature bel ow
alkyleny o) d% (fop,fgyﬂpglssa@ridmlgdq, ﬁowqaggﬂ%a -edpdere, Waitohpylewes,
1,2-propSRie) V%ﬁtﬂé}fée[ BORARARS € 6LHAPRIL ! 1°f5th%x§zl 85, 9556 ntH lene,

VI scosi t
1,7-heptylene, and the hke

“Bioerodible”, “biodegradable” and “bioerodibility” refer to the degradation,
disassembly or digestion of the polyorthoester by action of a biological environment, including
the action of living organisms and most notably at physiological pH and temperature. A
principal mechanism for bioerosion of the polyethyleneglycol-poly(ortho ester) of the present
invention is hydrolysis of linkages between and within the units of the polyethyleneglycol and/or
the poly(ortho ester). Biodegradation of the copolymers forms nontoxic byproducts.

“Graft copolyfnérs” are polymers having a particular type of polymer backbone that
contain a graft of another polymer. Thus, a graft Acopolymer may be prepared by linking together
two or more different polymers; or graft copolymers may be prepared by the polymerization of
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forma sem -solid gel."Matrix" denotes the physica
structure of the polyethyl eneglycol-poly(ortho ester)
woeoodadityery vehicle which essentially retai nSPCTES2006/011384

active agent in a manner preyenting release of the
agent until the polyethyleneglycol poly(ortho ester)

n h t h
one moEéﬂ%f? nﬁlﬁﬁggp 96%63?% é[ﬁé; b ?rtl ? rg?e% &qc{l) L@ge? I(yg{ﬁa Graft
copolyregrs iof pe]y(orvﬁu &slber) p&l@éthmeﬁ@,dydﬂl ifeldde¥&olymers having the one or more
egl col - poly(ortho ester orms a Single
Pdﬂor%ﬂé‘é )a(%&)el:& fhlEﬁCk Jhatdngrafn ‘}éﬁl@amemr nydve pokyethyleneglycols
(PEG) &hﬁélg @émta@iv&b @né gbb&ﬁfeMa%ﬁ%% R&yeﬂja(lpetnﬁ gngx?lﬁ ér their

Pol ynmer sol utio aqueo
derivatiypseds the backbnne ﬁ]‘aEIsgnafeedtvuﬂaoxtn @dﬁgﬁe@ﬂﬁﬂbﬂh@ @sﬁéijs)( ned used herein,
uch uti.on all pmean a water based

the phrasg by Eﬂ&%ﬁ“%%f&ﬁfiaolya P{JGBB%QSW&E% eArobanerdar PRGMRGH PRG-g-POE, or

POE-g-PEG) iR al COMAS B dvRlcbMBinafiBsk. i Nt ai ned at a
tenperature bel ow the gelation tenperature of the

C@g@pgm is' aprlmlmlwtemj @ﬁonpe@eétqma;mmmdmmgg C@Jhlihrycmg, covering
: f f i ch nust
rin RS Y825 558 VS b B TR et
?Gimntdﬂled lrele:ngéy Meastaibyd Rleabd], 86d siafila® ferMd B d\issl tAGdnBR: X mode of
macol ogi cal ly active or nore active form
active a%‘ﬂ% déﬁiﬁ%@?ﬂﬁ OFFHry aER thegehyoetrabistrplsastddtana the delivery vehicle at an
ascertaiR{AS Eﬁﬁpéﬂrﬁ‘ﬂ)‘llﬁﬁlle ?(Ef @&Ia él?iro(a%rfllﬁ%’?e PAtn& tﬁann&égéje?geldd ?}ately upon

prepared by nodifying or noré tunc
applicatipmeardniiection. t Gentodiep ou Mtalmmbhsﬂnwyxt%ﬂ@for&lbﬁrs days rc]>r months,

d t | t
and maf D88 ok SRt ok O Bists G540r e P eGEHiss] samaslionet the
present hzw@ﬁt@ﬁ{ theidtd ¥, rel%h‘slefvﬁl/lq{e?énd &?fh@% A t &9}( 91¥t seﬁ&%& ?When

a conmpound i s bonded to any ¢
used) ar@| tha gnreniationef theeranjentdn dteeconfpsitioae Ahlpd'reo ldyﬂermmant of the rate

of releas%gg ﬁgecr E%\L/ggrhgf}i%gsm oftgg Pglfeygsg %«aﬁ%%ralg glﬁgﬂtg@edlg Bits ofithe poly(ortho

esters) omcblte ﬂatemﬂlf;ﬂrdlpsls esirgr®id &nﬁtw@ﬁﬁl&a@e@ in the polymer Fhe rate of
al kyl am noacet at es, formates, phosphates,

| hydrolysomal H3% P& ca%ﬁrql{pgthy\;bgyowlm Qiéth@lp@g(@ﬂlofwt&m) myd the number

of hydrcfl#ﬁ'éc %‘r%‘ﬂ% iBfhe ?]Bgﬁ(%ﬁnaolges’ée%%%(gth%&Xlrsccf‘e%%%?%gé g}egrgtte Of Telease of

boxyl
an actlvmgth Goimmtbhe tphfanml phaﬁnmﬁt)cal berapyditistemichat p¥eisle(sBzedsolubility of
ce %hnnlch &ﬁ SChIff bases and
the actE B Hoibty bF PG (ABer el gr suiseal ez and physica

and che@fal plopertié€bPIhg ac@CagGh tEShGhS Of ketones and
al dehyde functional groups in a
“Delivery vehicle” denotes a composition which has the functions including transporting

an active agent to a site of interest, controlling the rate of access to, or release of, the active agent
by éequestration or other means, and facilitating the application of the agent to the 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 copolymer.

“Gelation temperature” denotes the temperature at which the biodegradable copolymer
undergoes reverse thermogelation; that is, the temperature below which the copolymer is soluble
in water and above which the copolymer undergoes phase transition to increase in viscosity or to

form a semi-solid gel.



10

15

20

25

30

conpound, and the |ike. "Reverse thernogel ation” is
the phenonmena whereby a solution of a copolymer

WO p@eaeHes i n viscosity, and in some circunst anCEES2006/011384
transforms into a sem solid,g as the tenperature of
the solution is |ncreased a%ove the gel ation

) t.h Th e i
VPEBELRY s ot B REmERT el e BFbiee 36e pesislyrtbpester) or
dehvery Kw}ﬁﬂé tweich ésB@tiaﬂSrfﬂataﬁl@ khe dcAGE HERS 1@954&11{3%@\%%1?1% bdifhse of the
state and the (gﬂ@VISCOSIty state at exi
s

agent ugia]dcp@ pelyethylenaglyent dheetierg erodheor dawompdsdsel ow t he

B e PRnd SIREHBO Ao b8 St T 2GS bb Brertisndf an excipient
which, wﬂasnn nﬂxddwﬁloth&tpo@yeﬂli@&yndg@c&ppﬂy Qléﬁter)TfBrﬁls%YS?ﬂcgl@ﬂhase and does
e solution and the € repeate

not Cauferﬁ% P?‘S{WF ¥ shemicahehaggey tgdhe mlaﬁhylémiym@glyﬁmﬁho ester).

¢ & h I OROsi 1 o0

P oy, oo™ S 68 1 R e et o
biodegrpéiabdé @(mlolymﬁr@patamednn seshckotidionpshallnn@invewitbebdsed Bl having

th
such coggl br e ? (ﬁ{h rgea/% t bon?gﬁlcglg?q%\%g?%r@grtﬁ@%%méﬁsqﬁ aﬁ%@perature

below thé cﬂatitaite a@afe of 1 & bl%yﬁfehyl enegl ycol - pol y(ortho
estger) rmtthrpl X. Sequestr9 ion of an active agent within

{Pre-drg rdspoteay nhaﬁmcoﬂcr@cadlaxn@uee peless aftive HermagBatompound

i R OOBRc Aol B BEH\A, 01 SURSHGRY Do on g

subJ ect aftpradoiisietrjticteihtonephdrmaedlo gbaliyactife 6f S0 S8ve Wbrm of the -
r.ot ect unst bI e agents against the action of the
compou p PG RTodce th drsisg ahamego aich heidbdhc Peidmgsiof agompound can

be prepQJe@ §§ iR dne SR RrY TR %&B%%tgrcg%t(s?ﬁes%ﬁ i tﬁe? lé(#%}é(?l.l%fibl? such a

ter at Or about 5 to
way thabfhetm@mw@pn(sg glayite aledvsdih ‘tmo momﬂﬁasé)ﬁﬂ)pafﬁﬂb@hﬁélﬂﬁe Prodrugs

SRR O T T
compomnaliﬂliond% el AeuPthat b mﬂ b 91'3'0 b réglgﬁerﬁgﬁﬁgﬁ'gceﬂydroxyl

the transformati on of the copol yne
amino, sybhpedryhsatpory or aerporyeroup lﬁspeesselyh Exampbsl bf pnmdrugs include, but

ne. m nute endi n
e no SRS s ML LTV DM AL B, S B PR g
benzo ate demtatlaes) and vhxbbmates alf hydrek ¢ ancaoha ot @ q\I N dlmethylcarbonyl)
advant age of thernogels iI's hat

esters Oﬁgﬁt ' CE %ﬁa@r@ smqw (- aeethbﬂ@ﬁtﬁﬁgmog)}@ano%araﬂ nstmssﬂ\éaesd
denvatﬁb%'(@g N—a%@@&l NWaﬁm@ﬁ%géeg NP Basel 904 L EAR51 orf%r%lijr?oeﬁlnctlonal

di sconfort
groups, oximes, acetals, ketals and enol esters of ketones and aldehyde functional groups in a

compound, and the like.

“Reverse thermogelation” is the phenomena whereby a solution of a 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 so}ution.
This reversal to the lower viscosity solution may be spontaneous. This cycling between the

solution and the gel may be repeated ad infinitum because the sol/gel transition does not involve
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adm ni stration. Further, the ability to adm nister

thernogel s using a small-bore needl e makes thernogel s
w@asobitcuhar | y advant ageous for ocul ar appl i cat POTES2006/011384

where the use of |arge-bore,needles, or the

i mpl antation of solid devices is nore conplex and

any Cha:ﬁgg& an? gﬂ‘ler%lﬁ of I@Hﬁéﬂﬁé’g?g %Pﬂllﬁrgif?‘!tf\;’g'!tet@]ls E&tl itgractions to form the gel

are phyuﬁﬂaﬁteﬁ@ﬁérys dnld SBURL @m&ethél T&Tﬂaﬁﬁn bt KRaki ﬁ\g of covalent bonds
. herapeutically effective anount” nmeans the anount

estipfien” isdhe eAmdinemsyt exetentiom phar adtive agesne autlmgt}m internal
spaces Ia:;g(gZeghylb%'ggﬂg h&l&?cg{rhq %%teg I[nn%tﬁct tgeggésg ﬁ?%gggxeactlve agent within

the matiin chaydisit thedvso TeffBg dffiiee slicB€ peslong MRRESH ActiB of the@Bent in a
predi sposed to the di sease but does

contr ouﬁglfnr%lﬁ?rt g‘%ﬁ’é&% FFg%aSS et dlarigsnt nsyripiisnke definedtiecatios émge organism,

[3

or prote@@tﬁx%%l/e! AfehisGghin§ah8BHon H@é@ﬁo’nﬂ% § he di sease

sl owm ng or arresting its eve oprren provi di ng
geitlp@nogcpl ps défmed\heptinis a blockiod eraff dopolyenddfihdt eists as a solution in

vt 8805 6 B A BEb 005 SR S0t tosbout body

temperairs 4gpie)lly &Qbobt B TR RNY thé b GO L N matbrial that is
P azgse yl ncl udes pain. A "unit’ 'p%ﬁot es an o

Substanﬁl'ﬁbi ippelule s waier nPepmding e ghetchmpem?m 9ﬁﬂxle ﬂmmpgeir theo
C
transfon?x%g&?] bf %n CQIEAI%%QI{ Itnlai 9 n%%reﬁgrggr?gp% %aggce:%ﬁém &é&&:ﬂﬁ é{)gft one

second, @n Walﬂlhydb@nt?@ie)mﬂiutdmi lessu[Bepefiding Sn G don@idsiPdn oF the thermogel, the
et her, and the resi due of

thennogggfr%emghasa S I 5 n b’ clear golgARai ni ng” uni t denot es a
Oné bafﬁ@tﬁﬁﬁad@aﬂtﬁgpof ﬂh@rnlﬁ) eld is Cii’[ [ 21%} Stogl%lé) f Irﬁllo he'thermo gels

prepared froman - aci
can be adpypisigfedaninga Smaﬂ—btlrﬁ nt:krﬁe Whlohﬂlguﬁ@nlﬂéf T€ddcesl hl@comfort during

aaminisiBH A8 bR SRR b it vea nbig nenle saakes
thennogafsfﬁﬁi@lldr%dkf@itﬁgéﬁus R Hcalay & hﬁl&ﬁﬁﬂ%ﬂ&é%& oﬂa)f%e Bére

t he (ortho ester)-pol yethyl enegl ycol
needles,tqqéher ]@} dlongfsobd d@‘ﬁéesae vioyecemgpelek and\ourtibarsamae, and may lead to

difficultfed nﬁ ﬁh b.ﬂ](gttlo (goega%ﬂ)%t S Aa u?eﬁ]t)ilé W%F%ﬁswgﬁ@{ﬁ %}agp &pd the

cont ains " ‘One’ am ne
like. therein, whi ch is one of the two types of units where

The f tion of the ortho ester)
RS R SEEATIG, DRhe e GHdIAtehen administered to an

animal fBFtr8AMGIaldisbade) itufficient to effect treatment for that disease.

“Treating” or “treatment” of a disease includes preventing the disease from occurnng m
an animal that may be predlsposed to the disease but does not yet experience or exhibit
symptoms of the 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-poly(ortho ester) or
poly(ortho ester)-polyethyleneglycol graft chain, which, for example, comprises of the residue of
an ethyleneglycol molecule or its derivative, a residue of a divinyl ether, and the residue of a

polyol.
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the rate of hydrolysis (or bioerodibilty) of the

poly(ortho ester), or graft copolyner containing it,
wa@paeirosiagir n, the rel ease rate of the active apemnUsS2006/011384

Wth respect to the individyal "am ne containing”

unit, diols of the fornula R7-CH i ncl ude aliphatic

A6 R Br FonnERpD PoliBiFien B0 Wbt i gl obpe which the

polyol iapebpeicdrtysth @x Y hydedx ycsd QSR YREHY theidoY Ghd § dRT0PER: formula
shaving from4 to 20, preferably 4 to 10, carbon or
HO-R* Rl s B inctionaf thrpaisonto keicnyrty lgregiivo] smAdopbigmer that is o
0 1 referably, .t iary,
hydroxy 4Kid ot BRRsRERGS A Gl B Dbty oF e potycortho
ester)-polyelihyletiaglycolnhidsinatirnt e rplehss(rofetdToheLHiOE hgerk NE

fractions of whjch relative to the poly(ortho ester)
AL " FfrfontaRing  Wihdenofes amduhee ﬁrmpﬁqmtmsat deasf ortehamine
functiodad@it : ; § nt-ai ni ng i .
oY HRORS) B0 RIAL bnE AT RN Ok Dor s
The fragfiontod the polp(virthe ewhBtieat B amind cohtmirRAg urits' APBISABEPH-sensitivity of

bondi ng". uni t. denot uni re the diol contains =~
the rate §PRYBsi R bip AT of ohf Rl o Sperades Grar cpoh Santaining it
and in tlithOtRedeled raiclBf #Rs aciv 6 Agen®@ N ﬂ%}?ﬁ Al Ghhd S
H,l one of the r? v?/o typegs o?g egni ?Jslﬂ{v\lﬁg%p% t%% F%Mg%& he
containipgz gpif,sholg of thecfomanly HO-RAOR énadude aliphstid dolyd2dgen carbon atoms,

pref ' | t L.nes, t he mechano-.physi cal state of
preferatPE % B cHBbh i BN b G By e e Bnaas Athigox)- o
bis(hydiotyalk yidfoiyclicedmimps] haviag hioa 4 tel20,Preferibly M BYc&MBbn bPAftrogen
toms bhtSrekl |l uded in a conposition such as a pharnaceuti cal _
atoms befwegn, @w&xdeow gpursaprdihepBnG goypharesetmadanranpraferably, tertiary,
mnmegﬁﬁﬁgapeutic or other biological effect. Functions
served by vehicles and carriers include transporting
dterdcand/Gofij enits denote isiltviduat units @i ths poly@eiiblealet), @ fdt€ons of
. . hate of, access.to r rel.ease of, the active agent b
Which 1ol hey SRRGP Syieres 2 pRale detamiing HeimFahang-RhysieR state o the
poly(orth@ptdrrédt graft cepollmer étﬁEl%ﬁﬁinF‘?t. t‘@ﬁr&’e%{iﬂ%rmfsgvﬁérg DorD’isR’,

activity is needed. nples of vehicles and carriers

“soft” uniffqre geits Bheied eulhisdk . mi croparticles, microspheres,
Ao géhdb S, -and sem sol i.ds that —are di spensabl .
_ bygi%/r}) ng e&@ﬁrg ﬁ%ﬂ f (%%%t,és B ng VRSt %8 gfc“ GORHPER agle?% 8rs %“n‘?tlonal
group indeppndast! psedqraddfrém RAAGS $milcy 8Ra, HdGRetBnd ﬁ_&gﬁ:{ WhiHhES one of the
ti mes, Size and the |ike, should be considered
two types of units where D or D’ is R". The fraction of the poly(ortho ester) that is hydrogen
bonding units determines the mechano-physical state of the poly(ortho ester) or graft copolymer
containing it.
| “Vehicle” and “carrier” denote an ingredient that is included in a composition such as a
pharmaceutical or cosmetic preparati‘on 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.

Examples 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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approxi mate, unless specifically stated. Poly(ortho
ester) - pol yet hyl enegl ycol The pol y(ortho

westwendsipol yet hyl enegl ycol graft copol yners ar BCD1S2006/011384
Formulae 1-VIl, and those discl osed herein. Sone of
t he polyners of the above fornul ae may be thernogels.

o ther t here rovi ded a conp03|t|on for
RAnPBUN, PR dironcahs. bied sl and gamiie, Somd berongidered
apmnxhhﬁ:aﬁkqun@ﬂﬁﬂﬂyghﬁﬂersed in a matrix conprising the
above copol yner. I n one aspect, the structure of the

{ I | yet hyl enegl ycol graft copol ymer
POIY(Ormsbleéféueg)v]%{)l?ettﬁ ltgﬁ%ér eés{gnt i nventi on, as shown in Fornul a

dlkete
e P ot R P R AAR ThaeERPa i e EaBR T VL, and
those digdlpsadldreteipabomeai thegolgh&e bE TR aB60E BIrmiueR rﬂézsﬁbdotﬁbﬁ%gels
t he.resi of one polyol, preferably a

%e%?%%té ﬁ%’@% IiF IGIBFEe L8 6PEPOS G fiéhd siSteinsrlavieess ofan active
agent, o@n@ﬁkﬁ&g&ﬁ%&% QLgéﬁﬁ%sp@fsgﬁlleﬂr)Q%%%uﬁm negly 8 ‘Rove cogolg'mer

derivative through ,
1 gneeaspect.dbe iregtineef thd pay(orthe lestaISﬂxadateIh}tlm ghlcoLghfiic8polymer

use G5B SURO, SR ) RoS b encaby el gl ey
dlketene mceEﬂ Irmdwb fbirhing$h@p&ly@rthd e@l@b}"vﬁhteg& ﬁﬁ&,%h% % AR @he <§1ketene
etene acetal residue formng t pol y(ortho est

acetal r%} ug gg)@ﬁeagﬁ@é&ytth@ggsme of ommlmlkmeﬁqr@bla@eh@ll and the diketene

L D ST -
linker, wleaneie dhelinkeo isa glybgret terivatiegl ycol or a

d th l'i nker
Db Bien o o obhe o i it et ieassive gra
copol r)ﬁ@( oIr){orr}o ersrt\éer ;t pg?ﬂyl/%}i tﬁgﬁleneg ycoi ufg)dr%& E togé 816 B& gortho ester)

and a dlggﬁ@ﬁ jostah gesidueyfarmoing dlod hly(rthaiester) gwithieach aiijefbent pairs of the

s YL A o BB a o 26 st e
diketendyodtad xesRitieds contiReRe tdy g6 19¥haehedydd1ena yeﬁﬁlleﬁggl%& derivative
lysts to control the hydrolysis ra

through &31‘@((% whﬁﬁﬁnéﬁteelmkﬁbm aycartioxh Wimnabmﬂf glycoplaleyinative.

t 0
e A 0 o OSEIEAS B8 S o
compnsug whydtoayaoﬁ?d dedthiviBighnve Bf&iﬂr&?zd@ﬁz& Ribed§ MERRLRDAR °C and a
physmlo glcal pI?I to produce the corresponding hydroxyacids. These hydroxyacids then act as

acidic catalysts to control the hydrolysis rate of the poly(ortho ester)-polyethyleneglycol graft
copolymer without the addition of exogenous acid. When the poly(ortho ester)-
polyéthyleneglycol graft copolymer is used as a delivery vehicle or matrix entrapping an active
agent, the hydrolysis of the poly(ortho ester)-polyethyleneglycol graft copolymer causes release
of the active agent.

Substituted ethylene glycbl unit or its unsymmetrical derivatives of the formula
“-RCH-CH,-O-“ or “-OCH,-CHR-“ represented in the compounds of the present invention are
both intended to be within the scope of the invention. Compounds of the inventions may include
various differen; proportions of the two units, may contain predominantly one unit over the other

unit, or may contain a statistical distribution of the units within the polymer, depending on the



agent, the hydrolysis of the poly(ortho
ester)-pol yet hyl enegl ycol graft copol yner causes
WO edoeasd4of the active agent. Substituted et hyP@nesS2006/011384
gl ycol unit or its unsynnetég}gl derivatives of the
formula "-RCH CH2-O-" or CHR- " represented in
Rresent i nvention _are bot

nature &ﬁ?eﬁ Oggg gl < cftarit%leaﬂ t]p]eereggtwecoa ltlpﬂ% qrﬁlyeepﬁepgﬁtlon of the

polymefso Wd&iﬁﬁln@fonb l0e tHevBEH d FARS aBHRY v Ghitd 14& fdrﬁﬂ&ae of the invention,
%‘fferent proport| ons of the two units, may cont
it is undgrstorshion thetugpass ef thei nressneinventiondhatdhe mmpoumis onpglymers may
compns(é%tl}ablflk & tﬁé %dde%{ellﬁg ﬁ{ggeg%ﬂ;tt %tLo%uot piss Ofl*ntit{s]ﬁaes %I%}Sca stnlbutmn of
5  the twotulngs,rog @n&danﬁmntlgrmde uh# overthit iofter ﬁﬁm dint 4 PRECAIRF pﬂefe%red aspect, R is
hydrog reparation of the polyners. By depicting one or
¥ her of the above two units in the fornul ae of the

PRY: , S8 of
pr efggr?t&ﬁl 32%? llesg%ﬂ)' ? gj;{e %gy%lcéf Q@ C&gorl Oﬁsyaﬁ%%swg}ere
tenpely@etho msyerbp@lygthytdneglym gnaﬂt mpottmﬁefreha%nta halet@lsr weight of

0 i stical trlbutlon of the
1,000tq % 5&?”«3‘@5% @8&8@@@ mprepratetah I’QQQFO $805t her
10 mnsmllﬂtégeaﬁﬁﬁmtcﬁs{j(ﬁr preferred aspect, R is hydrogen.
Preferred pol y(ortho ester)-pol yet hyl enegl ycol graft
¢ &7 Wiseersirem 8 te A8 where: the pol y(ortho
ﬁs{seﬁ) pol yet hyl enegl ycol graft copolyner has a
nmol ecul ar wei ght of 1,000 to 20, 000, preferably 1,000
RbOis1OctB), nore preferably 1,000 to S,000; mis an
%gtﬁ)g{sr from2 to 500; uis an integer from3 to 100;
SPETPEIR] is methyl; Ris hydrogen; R3 is G -C4
15 R k)t .can ID‘nﬁnd D are each independently sel ected
fromR4, RS, R6, and R7; where: R4 is in which:
D and D’ are each independently selected from R4, RS, R6, and R7; where:

R*is
R8
O}—RQ—-
X
o}

20 ’ X is an integer from 0 to 10;
R¥is H or C,-Cg alkyl; and

R’is selected from

N A S s T~

and R

in which:

where s is an integer from O to 10, especially from 1 to 4, t is an integer from 2 to 50,
5 especially from 2 to 10;

R'® and R" are H; and

R’ is the residue of a diol of 2 to 20 carbon atoms, preferably 20 to 10 carbon atoms,

containing at one or two amine, amide, imide, urea, and urethane groups.
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" x is an integer fromO to 10; R8 is Hor G-C6
al kyl; and R9 is selected fromwhere s is an integer
wo e@ann@siee 10, especially froml to 4, t is anPCHUSYE6/011384
from2 to 50, especially frgm?2 to 10; R10 and Rl 1
are H and R7 is the residue of a diol of 2 to 20
: 20.t0~10 r. bon. s 0
D WhonoBiH S ten St W00 PR R Rl ™ 2 g6, preferably
0.05 - 38@mdolté, ehdra pecfgnblysl Peehenabl y, the proportion of
nits in which Dand O is R4 ig 0.0l - 50 nol %
e ABPY 0%)1.“6@ 1 wAach,Bjand Dyas B firlegsehab?QPoopreferatyy less than
0 i% Ltgon of units in which Dand D is RO
IOAbG#E&fggggfﬁgggggééapreferably | ess than 10% especially
thegopdrtion 84nitarin wihixeh Pranp & °tis BNisdsstthart 20%prafekatily Rss than
o, .and ﬁ) I S.R7 .S less than 20% preferably |less than
10%, )7 ‘é%ﬁﬁ%@ﬁaﬁﬁ@ | ess than 5% While the presence of
Whiletthe bRe&Re BF 8l P6 BRERSprERSdctSrebiltsdn B?ol’}‘(&rtﬁ@ ?stel%-
ester)- polyethyleneglycol thernogel graft” copolyner
polyethylsaeslyeo! isrmogsl ara eenplymenthetie moaerprefrote(thart tho same poly(ortho

- ol t.hernpgel. gr.aft copol yner in
et A B AL OB g BB O ORCL LT 0 e
prefererges ercadehyrallp delppardient, andpoltyatho(etekgolyethyleneglycol graft
ester)-pol yet hyl enegl ycol graft copolyners in which a
copolymgrs i éﬁﬁ@r%%ﬁtefdwﬁﬁ?eé%?@ﬁ%@eﬁ & ety wil genergly sesaltiiy a poly(ortho
_ i t - . .
) DORSH O IR HERE o SO SIS SO gy v
lesser npinher ¢frprofhrenbesds messer nunber of preferences is net.
Preparation of the poly(ortho ‘
Preparatien ef the polyyettydsempgblyeiblylegedstol @earotopsymdhe
pol y(ortho ester)-polyethyl eneglycol graft copolymer
My pélg(apiho 8t choRFctiRy1Eih 630ly doD ol oI HRE fnalf B WRepaled d¥8ording to
art, for exanple, as described in Contenporary Pol yner

the met]@gié;lﬁngyvpyr’l thq artRfor gxprmglek aggr$cHbed) in| GanpempaPaiorRdalpeer Chemistry,
H. R. Aeddic ankitow. ERGHEVSIAGH ], Snc. Mo NROE DR/ R3G 16228 B7632, 1981,

and references cited herein. '

For example, the poly(ortho ester)-polyethyleneglycol graft copolyimer of Farmula II
may be prepared by the reaction of a diketene acetal of Formula ITa. In one particular aspect of
the invention, a particular compound of the diketene acetal of Formula Ila may be obtained
commercially or may be made by any suitable means known in the art. For example, depending
on the nature of the variable D, a commercially-obtained amino vinyl ether may be combined
with methyl esters to provide the diketene acetal of Formula ITa. See U.S. Patent Publication
No. 2002/0082362 A1 to Brocchini et al. Similarly, the hydroxy vinyl ether compound is
commercially available, and may be used to make poly(ortho ester) polymers with ester moieties
in the main chain. The methyl esters may comprise, fof example, esters such as malonates,
imines such as iminodiacetates, and other compounds known in the art. In one variation,
symmetric, achiral methyl esters may be used as the synthetic precursors.

The polymerization reaction of the diketene acetals with the compound of formula

HO-D’-OH and the compound of Formula IIc may be carried out in a solventless system,

although preferably the reaction takes place in the presence of an organic solvent selected from



10

15

20

25

30

and references cited herein. For exanple, the

pol y(ortho ester)-pol yet hyl enegl ycol graft copol yner
wookooiy a |1 may be prepared by the reacti onPOf/US2006/011384

di ketene acetal of Formula k. In one particular.

aspect of the invention, a particular compound of the

SR L RN TR S L -

cyclic éﬁlﬁ@éfyndiaﬂiyﬁsfh@fo@fdes af&ﬁlc&i@d@lrﬁ‘eraﬂ@pﬁ&iﬂaﬁg heldaSIQRbIY ﬁ)r

of the variable D, a comercially-obtai ned am no vi nyl
examplétswdwwr@@t@wmt@ts),\mnmxm@ |sobsenisitertin. Prefoirddsolvents

e 1 A L A By Sy e v

tohwneSlntIarIy, the hydroxy vinyl ether conpound is
avai | abl e, and _may be used to make

|
%gF PP I@l%éa Qi e the gigl AQPS-Qil wthdhe sprpeingt ofFormplarfis
general [Pl @l!ttrin tﬂ_clﬁgregg?&a ¥t 2 S feSCa{E@’st GRS c%ta&ysg For acid-catalysis,

exanpl e, esters such as na onat €s, | m nes
for exampienhyﬂraddblat esid, sfiiriotbidy plms;ﬂpmmn:dxd tpnmtuenesmlfbhﬁ asld, .
ne va(y ation, ymTetr hiral nmethyl esters. m

methanlssgﬂ%gg;oacé acetic %lnﬁt&i ?ﬁl% éﬂ)ﬁg%rpgcetlcﬁgld or oxalic acxd. Aypreferred

catalys{d® b)tBRIch QllEdHic A8@ @-TSR) Oélnﬁﬂ’ﬁlyd el ?Qﬁe&%ﬁbﬁb?th‘é"d‘iﬁtcne acetal
t he_compound of formula t he conpound

of Fornpdz HveitiHhe r?ﬁylpbénd:@frlfqrémladmm%’rﬁla) botarded detgwdsythe emmilar
condttl(ﬁlstdcga%d %i)gtﬁtoaﬁi’&d Eh@edes e et%ﬂlyg(g g]ﬁlg E?téra Ro?%eﬁlyl?r&ggrtcplcgraﬁ

nce of an organic so
ccmﬂwnmxﬁﬁmmmhkCthdrocarbons whi ch may be optionally
(including cyclic eth

I t th
e PUSRIeErA 00 tak ba SeNRTBaHEE S AR AN G 390 K rgferably 20
'C- 12008 L A EBAlby o OboBRRl Sy fgpRndary O Lerti ary

al cohol m xt ur es ol vents therein. Preferred
ﬁodmﬁeat?pscthf ¢heiggentamn thypdiyibriicaestd Fpblyethyleneglycol graft copolymer

TR T S AT S
formuld HPOD-GH e tohixthe isCRARQURHL 8dledtad Hﬂébértidﬁs based %Fl?ﬁéa!iés}‘red

carried out in the presence of a suitable cata
characteriftiss afthg pobi(arthe @sttrbmolafcthdleceglatqlgrsﬁ cémiymsa rﬁ‘iieetse of

mcreasfﬁ%‘iitfr}% e{r'ts‘esu gr%# %hgg :ﬂd nngﬁ%%fﬁ%%ﬂf g) l%ec??@bﬂg% 8f thg poly(ortho

ester) pamed;yleme@wcyr a6d fieide of suichldiis Bawkich R°a€h fol ?éth??éﬁéd}&de moiety
. A preferred catalyst is p-toluene sulfonic acid
or an al?ﬁl&rléﬂ)easesmﬁ jodiness ofitheD pmgindle vsstof sreressingtianaiinisetfatiels in

which I#6£D2lis R’ increases the hardness of the poly(ortho ester)-polyethyleneglycol (and is -
therefore not generally desirable, though it may be useful in special circumstances); and the use
of diols in which D or D’ is R® increases the softness of the poly(ortho ester)-
polyethyleneglycol, especially when these diols are low molecular weight polyethylene glycols
or aliphatic diols. The use of diols in which D or D’ is R” also generally increases the hardness
of the poly(ortho ester)-polyethyleneglycol because of the hydrogen bonding between adjacent
chains of the poly(ortho ester)-polyethyleneglycol, and may or may not be desirable depending
on the other diols used. "

The diols of the formulae HO-R*-OH, HO-R’-OH, HO-R’-OH, and HO-R’-OH are
prepared according to methods known in the art, and as described, for examplc, in U.S. Patent

Nos. 4,549,010 and 5,968,543. Some of the diols are commercially available. The diol of the
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of Formula Iib with the conpound of Forrmula Ic nmay

al so be carried out under the simlar conditions
wale®efizegl above to afford the desired pol y(orPtiDUS2006/011384

ester)-pol yet hyl enegl ycol gsaft copolymer of Formula

1. The polynerization maybé conducted at a

formu P B 4 omrtiey “palidhe inol ot P2 Gba iR poBisinyepestycol

moiety 813§ bapR&tedy teheringdW &l bpt'ﬁe f&rﬁﬁlla‘)HbYRQUI-hglllth between 0.5 and 10
est er) - pal yet hyl enegl ﬁco graft copol yner may be

molar egpivplghis T aSyelc diestexe -bydrokeacidosucly p@klcm‘le ohgyctiliglesand
allowm%thé Il%g%tf ?lg[ %‘?Cr?et%}aﬂ Qno_k el ec Ijtg e%tf’oolt E%b?ﬁ%?ﬁ%gééﬁww Although

partlcu]lah&)lm aredotieguized fritlsit raastied, obNRIRIVNE ubR as dimethylacetamide,
&s ﬁ%’é grdém ﬁtl?b! | eneg] ycol graft copol ynmer. The use of
dimethyl, sulergde. fims ScRestogitrile. prrelidone detrghydrefup, and

thy U BIRS S viHa8, 5B} oerod| bility of the poly(ortho
ety ?er) poly;etelh ?enegl ycol, and the use of such diols

The phepetatime of dioks, fopartituly the diok bfithe lftmmaily I—Iﬂ—RﬁJOHhsk@merally

e LR DO MR RSN X A ——

approptid1€ H&8&as aédd Wisk 5’{[‘@}&3%5@& AP pRPH¥eRE SN Diols of the formula HO-R'-
ester)-pol yethyl e QI%R( ycol and i's therefore not

Ro@ghdci)t RmNBéCOBé@mldq)nRNR"CONR'R'
(o), BREE O ONR e TRARAEE Ster RSy Gy b sl i, or

aromatle,éahplua)tlc spﬁig&lﬁbﬂ]bi‘aﬁcﬂfb@lcﬁﬁ@hydﬁﬁ@@@l abpetidyestial®$ 6r branched chain
wei ght polyethylene glycol s or

@{ are | ow nol ecuyl ar
alkyl o ‘ior?ﬁaftaﬂl?ncﬁt%% esFsiAl R ook GRS Rl avpreeeecilly 20 5 carbon
atoms, g‘lg&%’sfgrh?ﬁfg)%ggb}e ?ﬁ L Qﬁ(lrys %?}ﬁe% ailg?lg}i%gg# Sﬁecau%’tenq% especially
hydrogem/dr ogen bondi ng bet ween adJ acent chains of the
th d
RO et ol B A O OE COBk HERAaN ol Loigrydrosyethyl)-

terephthi@nidé, v, & -6fs-h8, dteyRHyRB IRt
e 6- OI—1| ‘and Hé t7}%104 ay:é”gi p?eparetlj a%g%ggﬁ}%%ﬁﬁdl@ phenylenc)-

bis-[3- (%mmxvﬁhylmrea} V. N Shig-(Zrdydiespethdakantids, 1e3xhus(5?l bydroxyethyl)urea
shydrogy (R B Bl e Al 2y MR RGPy Puyraifide, and

b1s(z-hydmfmhpm)emyﬂ@emm@hhfatmmmusaﬁ:@m@om{oyth@ bt réot8d dyntheses

ort o ester) pol yet hyl enegl ycol nnlety may be
and mabi’%g é% YratthlrgRepigsatatiye dﬂ%og Be deimplao- Ro- OH

HO-(CHY) - Riiegd \(‘@ﬁg)moOﬁ, #REretPis an integer of 2 to 6 and m is an integer of 2 to 5, are

made by the reaction of 2-aminoethanol, 3-aminopropanol, 4-aminobutanol, 5—a:minopenténol, or
6-aminohexanol with 8-propiolactone, y-butyrolactone, §-valerolactone, or e-caprolactone.
Representative diols of the formula HO-(CH;),-NHCOO-(CH,)-OH where n and m are each
integers of 2 to 6 are made by the reaction of the same aminoalcohols just mentioned with cyclic
carbonates of the formula |

O

N

@) O .
\
(CH,
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mol ar equi val ents of a cyclic diester of an -hydroxy
acid, such as lactide or glycolide, and allow ng the

WO e@eilozams t 0 proceed at 100 - 200 OC for about PQRUKIIOG/611384
to about 48 hours. Althoughgparticular solvents are
not required for this reactlon organi c solvents such

e s S8, A AT ST I M B k0 Cona 1t

prepared by nlﬁn}eddstﬂfnwfalﬁlac&i'% eehA1 iﬁ%ﬁ{/a’cé’d TR, SRY 20 %h@éﬁ%ldlhahde with

di ol n particular the diol
two eq“f‘f?i YE ﬁ%\qgﬁﬁyﬂ O{iled;:ro mgll@le%@%al)l Pthkraedtbedschfipnepdedtioarof the
diols of@ﬁe ﬂ)trmulla HERYOB arSkhowd] %8y Letters Ed. 18:293- 297

, by reacting an appropr| ate di ket ene acet al
cehmadae elxm@elsofahe formarpHOPRT-FEard 1k dioispbsthe fotnfifac

I e A A
acetal ofRESFNRa 1Rin 4 b!l‘i@ftl'?%k%)thaﬂ"f[‘?r A §e@§l] Ho. )Sr id %?P&errﬁgﬁg% of moles

an al i phatic, aromatic, orratlc/alp atic s
of diketepe asetah tiete! awmber qumlg@af dly»ls 1ns£$wablalsblyem eﬁtafrﬂmgiﬁitemperature.

to 2 t ofs,
thoconflnBFAEELFUA AP S ekt 22 BSARAL 0T o
conditiohs w&nc&mrbdéscﬁbai‘rm, fanstafple, SJ $\PERORBs. O, 3631747, @l 94%1010, and

eci al | drogen or net hy nor e espeC|aIIy
5,968,543 5 % Wl ‘fg pheseekilladin éhecﬁrb lagd pill else b oeadtilly@pparent from

the strudf@eBZf 02 réd&?ﬂnﬁdtﬁeﬁsélgesb'S”‘(lét(aﬁfeg%g{e(:f;% tg'ﬁyaf otlc sorlr%efnltﬁ tSP(él as

t erepht hal am de pyTo
dimethygficetaide, dlmﬁhylmaifbyﬂdenhdleﬂwhbhﬁmmiden&)etomtnle acetone, ethyl acetate,

pyrrohdg%e tétzaixglﬁvggr g(,%ﬁet hl;{gggléwf a%er and the like. Catalysts are required for this

reactionl S3itkh1s thaﬁ&@ra@(ﬁbﬁfnl&ih ?f 18Re, p-toluenesulfoglc acid; salicylic acid, Lewis
3- hydr oxy- N- (2- hydr oxyet hyl ) pr opi onam

acids (suq;hra; @p&gymvh}o(lge erdmblpugy,lb)omn tyichioride ptharmie boron trifluoride

etherate b&!tatﬂlﬁ Vﬁh?}@é‘?ﬁﬂ% a}%l%oro l(?)(glreggtpp@r&bzg%(ﬁﬁ Sﬁmﬂ%sbe

pentachlonda;mnﬂnﬁ)hlt/}bela‘dﬂmdrm StaniRRRIRRARY, sbihMe clbAlS, déthiNEnc, and
/ HO- ( CH2).n~NHCO- (CH2) m OH, where n i s an

mixtures tg‘?"é’@@r angt Brengigd 6C1§r?§ta|lbfﬁtss(sa¢h dsmodyhosfori2 acisl, Brosslinked

I td
pOIYStyr&?é;%I%ggr%gda %@ﬁﬁ: % %rﬁ% oaéut an{olﬁgs tggreoné) épté'ﬂ]tcgln%POH% of catalyst
used is apoui. ABHexweight refatie {62thp ddi@leacttan Smgteb Ut Mk €rAGIAAR can also

e, G D e S Bl G

reaction &\€bniplate £the #&ubtion may be worked up and the product is isolated using the

standard methods known in the art. For example, the reaction mixture is allowed to cool and

concentrated by rotoevaporation under vacuum. The concentrated mixture may be further dried

~under vacuum at an elevated temperature.

The poly(ortho ester)-polyethyleneglycols may also be prepared by reaction of the
diketene acetal with the chosen diol(s) under similar reaction conditions, but in the presence of a
“chain stopper” (a reagent that terminates poly(ortho ester) chain formation). Suitable chain
stoppers are Cs.yo alkanols, especially Cy.20 alkanols. AThe chain stopper is preferably present in
from 1 - 20 mol% based on the diketene acetal. The poly(ortho ester)-polyethyleneglycols thus

prepared have low molecular weights with a lower molecular weight dispersion than those
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integers of 2 to 6 are made by the reaction of the

sane am noal cohols just nmentioned with cyclic
we@aroenosses of the fornmula O (CH2such as et hyl PEIBUS2006/011384

carbonate. Bis-am de diols_ g4 the fornula _

HO A- NHCO B- CONH- A- OH are prepared by the reactlon of

prepare bg tﬁ%fdaq?] chpéj{} RQ%JF% %g\%&%%bv?/@; gﬁ% erefore espemally

sultablelﬁadtmywamme (or am no al cohol). (lher mat hods of

tion.of the diols of the formula HO-R 7-0H are
]%?égh’f ﬁ%ﬁ stegiingpaterigly are GopyBercialy aypifAble fon dxempls; frotmAldrich

om0, AT o O, o

Chemicalsiod (Rﬂuei'sonhNJ)daﬂ(blamimnlahduahes;f[nd:(mawmlNa) in a ¢
0.9 ratio o

S e e B il secantl e s
well knOWABE! the Fortmkiss oPﬁol?{o‘i’!h%’esﬂefbs "(‘P@Ek | 'gﬁll@al lch‘é“?@ﬁckt)i%[’x takes place in

anbi ent tenperature. The condensa tion
a polar gryatieipduentnvich eethese solventhmeniioled previcusty for cuhmpmpam@r of the o~

hydrox%ﬁ’tﬂc‘iI %{)ﬁ‘t&@%ng\’@ %O:Hl (%s(? }(s:}[g’ez;b ?]8(1@]? af . )gs% g:f)agi)g usgcfg desired or

necessa@r, endvelay Herselsptet] @rohhth%@e SdallAte Bndwin e @fttfor @8 @Loffﬂaltﬂon of
e readily apparent. fromthe structures of

P°1Y(°“38 5&&6§ﬁt Surishleiuohrelystyipelage todinsymomiding, smgaqmctstsugh as p-
tolueneﬁl@ﬂ’o\’fcnztc?d ST y?l'fldﬁec{s %t(glcﬁl%ﬁfghgg Bthgfa?tboyogctgpgﬂ%de etherate,

sul foxi dé, di net or mam acetoni
tin oxychidride, plaesphores opyahiaridegzine chlositie, physptotus@atafi@bade, antimony

| yst
e B S b B A S et
polystyreféiulnichcRY hhdliHagike! A ﬁé?{lé{ﬂm WifaBlH & a‘]’ﬁt gs"P A' gytlybl%al

acid, Lewis acids (such as boron tri ch oril.
amount of patplyglrised is Fhorbh %rb}CWBl@ht wtative e thatde-viryd ether, though quantities

8, 5 th rat stanni ¢ oxychl oride, phosphorous
between 6'b6 IO%%?%A’ ?’ﬁ ori de, phosphorus pentachl oride,

"Ehi‘d blmﬁltﬁl@ﬂytoﬁw e id b(ﬁj%lylﬁéraimlfﬁﬁ %&ﬁﬁ&ﬁfs%etéfﬁqﬁ{éﬁ'lﬁr two factors:
chl oride, .diethyl zinc, and m xtures thereof);

first, thqu)gfggl}t o whighghe a@p&ql;gg@rsm(l]gumh@@ep@my plﬁﬁpgpchdrmtac@mad aqueous
rnedlumC f}f?:ss%id lﬁﬁ»,%f AR %?B%/ﬁ%?:an%%leéo & ﬁie%?(lc tto f&lﬁfe &bef copofymer or, to

and xture
be more(mt:(aiify ghe RA@dlymBr,abﬂ)llﬂegfth% khe e\mirgﬂilheﬂtfib athiioteit Isexpb&ed. The

|l er or Jarger anobunts can also
speed otd &egr td%ggn %JA ofS rﬁg copolymer 1Jn angaqueous environment is determined by
the hydrophilicity of the copolymer and by the proportion of a-hydroxy acid ester groups, if
present, with greater bioerodibilify being achieved by inclusion of a greater proportion of diols

of the formula HO-R-OH in the diol mixture used to form the PA polymers.
Uses of the Graft Copolymers of this Invention

While the graft copolymers of this invention will find utility in any of the uses for which
biodegradable polymers are useful, including such uses as vehicles for the sustained release of
active agents, and the like, they will also find particular utility in applications where their nature
as gréft copolymers having both hydrophobic and hydrophilic polymers confers a special
benefit, and these uses will be addressed in greater detail, since a person of ordinary skill in the

art will be well acquainted with the uses of biodegradable polymers and will have no difficulty,
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be used, such as 0.005%to about 2.0% by wei ght
relative to the di ketene acetal. Once the reaction is
w@oovplieilgs the reacti on may be worked up and tPET/US2006/011384
product is isolated using the standard nethods known
in the art. For exanple, the reaction m xture is
. . cponce t oevapor at |
having fes QY16 e B B0 e LA Gl B 2 B Bhpetmprs of e
inventielf foesticluogter vacuum at an el evated tenperature. The
poly(ortho ester)-pol yet hyl enegl ycols may al so be
Mlceuapsgﬁamqgr“pum@pagggb@ﬁgof the di ketene acetal with the
chosen di ol (s) under simlar reaction conditions, but
Palyaees fiely ap seicetar aiehmsyst@mwpéwe préparedloy Snminggraft

I TN AN T —

esters). ON@eﬁ @ucﬁl gfalm Obpolyfﬁbﬁs @b plabedsihoRi@ in whieh eleA@Plethylene glycol) is
in fr -. 20 mol % based on the diketene

soluble 3ad fig polygAE g SW() &F ireluBls: e ropriymer ehamsriedl speptageanlysself-
aggregdté f?)ol%frﬁ thibaye sﬁﬁlf\fgf@l qhe !hg('jr.]r ?ﬁﬂ % i sh%‘ﬁ%cellf% which may

nol ecul ar wel ght di spersi osepr epar
be deterngined by)metlfods Isecldmskcbmem&c laglmsadtmnng,t\bulldm iyt thi midsx ofangd- 30 nm.
i nvent i

oo B BB s i B A i

several AMRdrb@Pb§met Ghaifx MR MiceflEOMIALTIEI oM Q@&mﬁﬁlre@ﬁgﬁ%smlatmn
(M | waukee, W) and from Abitec Corporation "(Col unb

giving @q}cleq_qu@ ausEage clinactenrf abpwiah08myn nWilg)suctamdcellas @thém farge to be
e OB 0 BB g HARL 250 o

segmentsmabeamniditd be bodsgtadaldndasild :enalteReretion wall ke pdice.

orth es er)s (POE). Typically, the reaction
&ggéél Oﬁlmal ?‘ ﬁ‘%}g’%uar )éﬂt%%/ﬁpl‘@%%ﬁ Gictheir akilishtopntrap aadsolubilize

hydropl%?ﬁé’ &ﬂ%§ inffhE '1151 gﬂolﬂﬁ RUIOUSEY e dl}itga{pg{eli]lgﬁs a%?;ﬁé%la@ ButQh a number

he ahydroxy aci d contai ni ng
of Wayse Shwsj the tlgugTddﬁ beAdded @l ths bqueays fduticrecbnitfinigle shiceltbs and
fromthose c taI sts

o AT B AR PR S D25 S A Scaron. e

micelle€ Sle @i Gent eiiaad R a%ﬁ@ty@h?hﬁb%h%m B¢ idddRible active agents, and are
i odi ne/ pyridine, strong acids such as ptol uenesu% oni ¢

particulagly guitabisgssagidrsl §or antiemncesagsnisowhich ivdH laoeundelatetinh gregtimor by an

i fluoride etherate, tin oxychloride,
mmbchﬁEgﬂhgéus oxychl oride, zinc chloride, phosphorus

Wﬁle&hbf o thetkmiticantel BEMYs tAeIVal ffbiaOicbflar S8raPIBk&s are suitable for this
chloride, and the |ike; and Bronsted acids, such as
use, antt;@p% ﬁggﬁﬁg’ﬁ greé@ﬂbculaﬂy suitable for micellar tumor targeting are those with

low water solubility or high aromatic content, such as the anthracycline antibiotics (e.g.
doxorubicin, daunorubicin, and epirubicin), mitomycin C, paclitaxel and its analogs (e.g.
docetaxol), platinum analogs (e.g. cisplatin and carboplatin), and the like. Other agents may
include anticancer protéins, such as neocarzinostatin, L-asparaginase, and the like, and
photosensitizers used in photodynamic therapy.

In another aspect, there is provided a pharmaceutical compos;ition according to each of
the above, where the active agent is optionally further comprising one or more nutritional or
dietary supplement. In one variation, the pharmaceutical composition according to each of the

above wherein the active agent is one or more nutritional or dietary supplement. In another
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pol ystyrenesul fonic acid, and the like. A particularly
suitable catalyst is PTSA. A typical anount of
we aal1yaes8 used i s about 0.2% by wei ght rel ati vRCT/0S100€011384

di -vinyl ether, though quangjties between 0.005% and

2% may be used. The bioerodibility of a graft
variationQiThe. fi

b N L b o™ P P Bl Bevlgmept s
vitamingj ssol ve/ becone suspended intact in an aqueous nedi um

t he

I 1. f th . and d,
ex? en'?‘u;égélval% ‘?%‘(’)rt‘/r?& @8 %?é?poswgl%ﬁs%gggr&?@edp@éb%@ed for
d sI’d‘a ﬁ’tb othdr |
i ey S o s
the prew,utlam, stabdlizatipl rgvessaliand/an tregfmeniusl vasnal a@muyelnss 1n$)eople with
Partlculgledc%ga{f]d?s%gsegy Tﬁl@%o%%ggl I l | C sg%e%fd@tg?gﬁege tgi[%grenq pta ilize,

e proportion
reverse ;an@’se’mea,t cafiatdet gm&ai;ﬁlﬁeﬂvl ’CDEdE Q@béﬂt hirritioB&l 6}911&91@" sﬁﬁﬁgm*éﬂt

ncl a& reater proportion of diols of
compOSil qﬁé ﬁ—gﬁaﬁ COmpTiss of anyalfectiyeamewnt of epffca)ﬁmrttimmdants and
hlgh-doE@e%chWe&eaéeB\ﬁ%a‘?Bcﬁlgvelog a\f’lg a(fgplﬂ Qy l'gglfé d%gre%%idzlﬁrtop%lh the use

I nvention Wil e the gr cop ol
of the abgye copripedition |b[y|rc@1ucnlrg thayisbbf démlom@lafecutagb*dr@ﬁvanced age-related
i_ncl udi ng .such uses

maculaf de%ﬁ%‘g‘t?qlalgl 654?5 s HALRaY agsrisga atP F’éﬁ‘éléf digeagiptige The above

compos&gﬁﬁh@y lilegvidlsé Rdutd e risk Bﬁylsﬁ\éllakulﬂl' R8s hdsBdafRd rv&ﬂlf:tﬂl? @bvelopment
ility in applications where theéir nature as gra -

of Catar%?) oTRRARPUCHIAR fog s bR engainissHisioi e disnidss, ir G Sh Phnt No.
e ST TN

resseq a person -of

i in the art vv|II be wel |l acquainted with
Ocular/@ﬁﬁ&lg@e%%’? atlod‘%gradabl e polynmers and will have no

Bhd cfdnmdsit;onhﬁ'\ﬂnm@pb@gﬁdrd)f i fré®nsiivEhtef defs&@be%raﬁ:)o@@?lay be used
| osure, in adapting the graft copolyners o

is
forthe fgafSert o, GFfERUriorhe Sin of esplippeREIOge sdwte futh darfegrio the
S I st ens
s SO SRICSHEBLG ASELME T LB NS DYBIELETR, b
result ofzglimedmaphi | i ¢ pol y( et hyl ene gl ycol ) and a hydr ophobi c

h t h ft copolyners are
PR AR] S B Pro denietns e Sompretiopmeneignydpbadsbove
for prevsmiﬂghinﬂ/o@ﬁ@aﬁﬁgedeﬁﬂi%é(tg "tﬁfﬂ‘é’[ll@.’;\silf?lrcipti’c%eh}%S it & gga(tlat.nli]aege resulting .

copol yner chains wi spont aneously sel faggre
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
intracellular calcium, and free radicals. In particular, the composition can be useful in treating
damagd 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 1atrogemc

retinopathy.

The copolymer composition of the present invention may be employed in ocular delivery

or ocular therapy for the treatment of ocular damage or disease. The composition may comprise
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to formmcellar structures. The hydrodynam c di aneter
of such mcelles, which may be determ ned by nethods

W@ wh/1e848lynanmi ¢ |ight scattering, will be in pe¢iEUSI0E011384
of 10 - 30 nm As may be deggrm ned by nethods such as
static light scattering, such mcelles will contain

f active Q¥Ekial; ﬁ%% Agﬁaig e celles wll
? ?C lvun er g’éngugg%g% ary, i‘E:’aéver Sl ?Iélaglz’g’s%){:sl 8ﬁ?’oar%?n3\érﬁ7i°¥&lase
activatqrgmdardEmgeflenvedafaetoaghatchtianiite c AMP, aRubphk 80 adtVators, calcium
; hV\hiIe such En'c??lﬁles are too Jarge to be excreted by
onopheris, Membrane denoffizgiion, ahogbedicyisiss mnhititosp specis plasphodiesterase
IV inhiitd16,852 SR eRboch R iSRS i ihQul&ie acti
bi oofgegr adgbl e, f)f acile rregg%asg?(%%? lltl%%tﬁl\?ﬁ%’%td%%plﬁglg@.ng active
agents spgb apEpwetrophit faciorpinchwite eicoslddalinsyst ens resides in
' L to entrap,and sol.ubilize hydrgphobic )
PG asBRls B ¥Rl Re b Ao ® B ieisiof e s reRumisred topically or
by way efifittapcelar injedoftd the Bydofhekerjesf ways. Thus, the drug
can be added to the aqueous sol ution containing

Bioerodible @b £ CopBHm A SRR FH EShtRY1ed DL ;breﬁg%/r&ri ng, by

heati ng to noderate tenperatures,

bty ' ' T, cafiers fficient carriers
| phuesabntati ety JUGREK % 04 LGRS
Incorpogggeshing a mnattizefthp evtdlymeror epcapsintazdd witlda acapdul€(cs af or
‘s it j;cancer agents, ich will accunulate in _the tunor
micco @S A TnGRBNIE oY Bose cpmroriafpeg et istcopaboir.
Methoda@arthé pidpaiati6nbf fBfaieAlieRhAdosa S RIHRY BSin8 bfods gﬂggﬁﬂaﬂ? ?9lymers are

for this use, anticancer agents that are part
well knaywip fratheert gy diggusedd ia the igfasenceacijet inrthe 4B ACKIGRGUND OF THE

Ui y..or _high aromati c cant.ent, such as

INVEN RN R Rlon P ket A BT SR o o ot Sy
skill in @awripsaitiiat persanel @inabikell i the EHHSHE hik<Go AEGIE 2 KR ing

and its a afgg%s (e.g.. docetaxol), platinumanalogs
regard t? gha(‘tl _sklili aglgrc ﬁclgﬁlgeclarpé@ﬁmgisngtgmgdwpl@qsg forimudations leing the

i nel P : ' uch a

N T T
pharmagsiyticd 9w phimiazelogicakative nggtg tear inggiaad tv@icapintshis well as

prophyl%cg1r(?%tpa(h§§{rl‘[ts1-a %ﬁgrg?%lg%%%% gallgcgotgélg#egggqlggrplg%r@gglg %g\;flgfigl Argeenting or
treating di¥ehsee TBB@BIpoSitOR ¢fARR lihventibh bREarGRIRTY SRE (3fe Werapeutic,

nore nutritional or dietary supplement. "I n onée
treatmeny of hypiaphand efberghammalsebutinayt alsobpusiltfosthacmonalsngh sddition,
the sustaﬁﬁ’&ﬂre?éasé Q(?mpositions 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 is 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 appropria;ce 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 evapérating the solvent to achieve the finished
composition. Another method is grinding a solid copolymer material into powder which is then

mixed with a powdered active agent. The active agent may also be incorporated into the mixture



10

15

20

25

30

above wherein the active agent is one or nore o
nutritional or dietary supplenent. In anothervariation

wetooshesiabove pharnaceutical conposition, the PCT/US2006/011384
nutritional or dietary suppignment is a vitamn. The
nutritional or dietary supplenent conp03|t|on

tign to .
of moné}gﬁx@ﬁ %’gﬁ)g? ggﬁﬁ/ ﬁzmﬁ n@? 18?%&1@ 1Lis %%%P? %%oqmﬂﬁtlgg
condlthnetandudbemmﬂarfbﬂemugmepbmrmmuﬁm ]lte@monst ab: l'ization,
n
Ny P o B s
use bio&6MBRNdpb B FbhafhSR l@?&@ﬁ{ﬂrgﬁae?ﬁ ?gorrtgg {f&&ﬁl\é ?ﬁéo%%ttlon The

stabilize,” reverse a eve
polymermmnmsetmmayy alse be ingeradd oy sydtingt aulycusanephstyrenintramuscularly as

partioleS BT Tin (S TORRE P BERBORY ot By fO0R emiraorg eterably 1 pmn to 150
pm suspgehgéd ﬂmmb@ﬁlcﬂ@ ﬁ@gﬁtﬁlﬁl@ %Jléétﬁifl%as@cﬂiqthﬁi \Léi’ﬁcies 61?1[11 for

Visual acuity loss is decreased through use
SuSPendéﬂﬁ)% deegrprnalymerreosypopidien é¢mgl echen inckide gfotatBy siilmp isolgytion or oils

ate
(o 88081 pRL A BOSSLTRRCLSUA B A5 Bl pan o
a®uvmmmgenerat|on The above conposition may |ikew se
acuity | oss associated with

hee. t he k of _visual
‘%\ﬂ 8%%?0&?5% sag fopm YRS &reparﬁ‘é QPP ackive egent srixedhia with a
COPOIYHQQ QY € $ {veRibr. Sudh %‘309 ﬁljfd‘y?e AAthiGerd IH?D@/ /fnjection with

660, the di scl osure o i'ncor pora
OTWIthOhléﬁéplﬁeilfn its entirety. Ccul ar/ Opht hal m ¢ Applications
.0f the present

ORI AT R A RLGRL

bioerosiof 1rdﬂ1l&’&ﬂﬁyﬁﬁtotnbﬁ t6:8¢ bitPnH-reab@veORhiefal eB ﬁ{roﬁ’mg t}re number of
ject. Such damage to the retina may the re
hydroly%#)l

eRNgs an thecrpdyiaerathie sativeagsntmen bd m}m}ed i désered pete.clmplants

preparec?ﬁél\élﬁc%l }’esglft gbptglgﬁ%%qb hgéh tgxlﬁgg]g E;n%xlegl%g)'estlﬁ% E%pnla‘frgh%ontalmng

an activelegant alse c}haammeldf/a:ﬁag@rﬂeammy dOn@edfe feh@Rhli R8aia BRER
retina and optic nerve, including damage

. 10Q.th
m°ﬂ°mkg§%9?ﬂﬁg”PP %Fschemic or hypoxic stress, excess
Hl@Bﬁl@QﬁéésaﬁarH51%§§Mﬁ %oreQ Bf { JJﬁEé’ actyé%ggrﬁwgt%%l i nﬁ@ﬁ

be used specifically t damage~associ ate
thlclmesmsq,ﬁjhgpreg@nlcgmlmemaﬁbe prelf@rred foe hlmtﬂmeckxIHhIVEry of the active agent.

Coatlng '39 gﬁ gul %oa{h%tgtﬁs%?t%ﬁ% mlef qqglv% g%egu]z%glbsfﬁgcomphshed by
conventlonal methods which are all well—known to 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.
Alternativeiy, 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 éuspension a non-solvent causing the copolymer to
precipitate and form a coating over the drug particles.

For the sustained release compositions, because the active agent will be released over a

controlled period of time, the agent usually is present in an amount which is greater than the
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cyt ot oxi ns or neurotoxins, such as glutamate or other
excitatory am no acids or peptides, excess

Wo ptocacsals ul ar cal cium and free radicals. |n PCT/US2006/011384
particular, the conpositionggan be useful in treating
damage associated with branch and central vein/artery

I I ure
conyen QB YR tost | MHORta AR or I B R0 2 B i sapplymer can
vary oveed iidet iaBg{egmphi os &0 wegthi pa’cerd)i&?éhﬂﬂ@toﬁ t}a@'ﬁi&?@%utlc agent and
surgica

ted with |aser therapy,
the des??cg‘%fec?nduced i atrogenic retinopathy. The copol ymer
|
SOMASH Eérﬁﬁbs@ﬁm{srb?c%rﬁ@t d a@ﬁﬁlﬂr g%{}ié nlé’ q%—% a%rggaﬁ?d by any

in ocular delivery or ocu
one of the methadaes dessrihed abovdj m@e c'o’lbtdymefsptﬂ’shé preseniiyention.

FRERIEERon R0 R e ayisebt ondloo e Aplangns. For

exampleBhéophagasde hs Rechufed®ta@bs dbViads ot t fr%tf%st‘é&!\ﬂégdral defects,
macr ophage activators, cal ci umionophores

ligamen ap feapn mcpaﬁmcpﬁm;mddmne Sulstifufes. i Intadbitiony te faqy ditat thecpresent
L T T AR T T

and a désivedl mate nfbiaetaditdliyyg alsd sendeisthes afOUi RS SORBRE of REEOIIS on which
I n one aspect, the conposition

dul
ct ca LB, OOCRTOAULL 1, LD one sspect, e commont (L0 e
regenerﬁtéd GMn%‘@M s 201 glr)%%hlrlglé’lgﬂé ﬁgtfdtré%(gcqﬁ*u‘?éﬁ ttooowg? etcr?cyo?lb le'tﬁagg ligaments,
[
liver, m@g’ﬁmr, drétercandrsiyin Deshes d?oy e)'ﬁcmpjs,ehe hepcd;mpeis)tﬁ@’ beﬁﬁsea to regenerate

I he active t
s B b i P
chondreefizs ﬁﬁtﬂ @p&tbn(drli dbndr)C ARSHhE et todroFler4tO 6ARRIA ?ffol?g prepared
'‘nanocapsul e", as those terns are sometines use

from the preseos GeRs/wmer andierigwdantiog theresllp frefharpatiensn of

usin
AFL e 5o ARANR hAl R0 GBI LBRL e

substan¢ds er spfthetennesanictredtetials kivh o5 BASKERENDeOnatbHE! for enhancing the

NTI ON' ction gf this application, and in other
mechanicd} Gpesidgsof BRPHIIE & TGS G sHgRTa gk gt ers)

t
antlblot%g uciré)‘éﬁea %}6 %ao?(?rf% l%(?:) ﬂ1dt‘ﬂr:e Q‘Lav :iﬁgﬁ[l?%;cg{r p{icﬂc H;é ({I‘Qtl% gnd tissue,
?mgmkﬂﬁwm-thls di scl osure, in preparing sustained-rel ease
of this i.nvention

e Ll o PR bt e i o

. agents sash as colonng agents and preservatives may also be incorporated into the composition.

Pfeferably 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 injection, or any other routes of
administration, including surface or subcutaneous application to open wounds, the active agent is
released from the composition in a sustained and controlled manner. The rate of release may be

regulated or controlled in a variety of ways to accommodate the desired therapeutic effect. The
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phar maceuti cal or pharnmacol ogi cal active agents, e.g.
drugs and nedi canents, as well as prophylactic agents,
walr@gnedss c agents, and ot her chem cals or natPCT/EER06/011384
useful in preventing or treating disease. The
conpositions of this invention are particularly usef ul
rate maf/ Ok ihd¥6asbi 6F dREdALEL ?&Héﬁ[
?ram’ral S, bg{ may al g%ﬁb or o ?lrt]; Z"ﬁ?hﬁ?a‘%‘q&dﬁ"xy acid
containggdinits onacid kabils wsitainmibd po@(mﬂaeem):p@igeﬂhmﬁsglgzéolt his

or the rel ease of cosnetic
T B R R S S 8ie 155 rolRise Hiipofibp seteis asnt are mot affected by
irradiatiohdot deslizaggeh as fungi ci des or other pesticides, into

an environment where prol onged rel ease of the active

Partlculdﬂéﬁﬁlpbﬁtﬂi%sdnﬁ%lr Ued he case of matrix formulations,
the copolyner is first mxed with the active agent.

eved b xi ng the pol yner
Exempliil;}%bngg%g%tﬁy g% ?’%,Selﬁg‘é‘tg?‘a theif fsesy ive agent,
1) n%@s‘f’@oqls %Xnta vve I n%t ?}ms rél%te e1| ?éagﬁ)?lky{gl’g Y

ositiron.

glucocodmmtekm&sismh aaﬂemmmah@tcerti‘saﬁé Ih@&o%@hfé&% AN
J etr?pégrofuran net hyl ene chl ori de, chl oréform of
prednislpps, beclemetpgoncaheiampidasase; ﬂ@ma@@m fleepmaléreracetenide, fluocinonide,
tnammlﬁ'il

&fée fn%ﬁﬁ‘hr%r %e\ﬁ}g%gi?% %4?&16 cglﬁlyd&l 13 gn% ngmgi#e&@%ﬂhcé like, for the
prolongpqi mllsﬁeﬂlocaimanmlta pmlongﬂbhdfreé bloekdted Thes @helif @isbighs@ further
solid copolyner material into powder which is then
m xed with a-powdered active agent. The active agent

) dﬁih)pd%itﬁ)ﬁs bénthinf d%ﬁée?'tcﬁgmbfl‘ltse 851'&&: z{Ee {sugu%ﬁ as 'ﬁgqgg ﬁ{eg ghove

before pol ynerization provid I's's e un
under “A AdEyedgspiey for dppqyﬁlqnjndsmngn sr bynthj @tmleﬂ mmotturaisei bpérdtive sites

from vl AR R TR BT bl o GG s Spression of

regrowth bétheembt Bomgesitial ifmbi0calls @ftbd HESRAI TS GRR ' y ner s
t hat have physical properties tailored for t

(3) qqms%p§gqlgﬁnlng%o$p@fw mﬂgdb}rogastonme@bxyprbgesterone
rorss L, 1 O SR RTEE o BT coion

4) m@@ﬂomommdmlgmmanmtﬁbhfea blhich ak ﬂﬁditdlﬁaclﬁzﬁldrfﬁé like, as an adJunct
nded in a pharnmaceutical |y acceptabl e injection

to glaucHE BNCPHE ooy FTBP LIS EPHIFTEE g Aenih geqIeSch as
combresHtihg f&@ﬁ@ﬂr&dﬁ%&nﬁﬁ*ﬂ?&%la& lde&nepa,rtlloh ﬂtﬁ Cdid ngf]ad ﬁ%%eﬁgs%s, Iand other

i sotonic saline solution or ol
composigighs ¥ deecapntrplled yebeaneiof eplithadmit mgsmaheeye which, if

%) cgﬁ&}ogﬁgns CaifrAD ttl%r'gpeohc %Ely%gﬂtyd\é ?protelns), such as insulin, LHRH
antagonists, and the like, for the controlled delivery of these polypeptides, avoiding the need for

below;

daily or other frequent injection;

(6) compositions containing anti- mﬂammatory agents such as the NSAIDs, e.g. ibuprofen,
naproxen, COX-1 or COX-2 inhibitors, and the hke or glucocorticosteroids, for intra-articular
application or injection;

7 compositions containing antibiotics, for the prevention or treatment of infection,
especially for deposition into surgical sites to suppress post-operative infection, or into or on
wounds, for the suppression of infection (e.g. from foreign bodies in the wound);

(8) compositions containing morphogenic proteins such as bone morphogenic protein;
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Anot her injectable dosage form maybe prepared from an
active agent mxed in wwth a copol yner of the present
w0 pwenviles. Such a dosage form nay be adm ni st RCBUSIPY6/011384
injection with or without azolvent. The copol yner
conposition adm nistered by either injection or
(9)  tOBpSHiGHs QAL RIVE DA R bRRE ?&ginﬂclég?de&os‘a%ﬁh h{l%rﬁisense
. non-toxi c and non-reactive materirals. By controlling
oligonugl¢etidesirber of hydrol yzabl e bonds in the pol ymer, the
Lve.agent. may be.rel.eased at a desired rate.
(10) ?%#%sﬁtg%r%pcpgbagpﬁ%aﬁe U REYFesent copol ymers in which
(11) téhapesfsisyraraitog sitideds BSvabfigedi@hdi X contai ning an
~active agent also have the advantage that they do not
(12)  puHeeYRonSEBPAISIISacRtbinagpn h Evh pvmotuid bihe Rboveakctivhagents for

: CARAENTE : cases, particles with cores of the
Concurrpur e ra tltl\?ea!pgblg%&%oat ed with various thicknesses of

; 0t ,Copol r nmay, be preferred for sustained
Dehvergg?p@{éﬁﬁ% Rfﬁgsed%qq%\l}%enﬁ@egﬁ‘@ Coating or encapsul ation
di screte particles of the active agent maybe i
Bhe Bie3fit Eheab) it Btru A maon So DARPEeRL @ Ripyention of
emesis Me patieROWRichQohlpeisReliaRRsRihy bR Y- ﬁrﬂg%o%ﬁstt;wﬂ:e%in the 5-HT3
exanpl e, finely divided drug parti cles y be
antagonash syawdee therpide fficisenimavsgs aadrpf ¢mesik assheibted wdttughérs
S0l ) containing the dissolved copol yner and
phma%@%%?aea%g#tgi ents, followed by spray drying. _
Bl 4 frthat hspebtyof thdgresthti thvetidn, eleps i PRyvined RbRG&RGACERicE
[ ot |§% pan or a fluid-bed dryer and the copol yner .
ComPOSH}Oé’%i‘ drsapment Or preveirtiog it weiesisicemppisiagad Fohitaptaghuist, optionally
togetherWHE aPRALtionk ?II&HLB i ' ing quantity is
o8® edepogi teol.oon%;ﬁ e pgét%c?gfg%c‘é?%{)%ic\%gﬁg' desired
Bhuskinessn, thhé¢eroo@niesy” imjudalmmosdaemd byt The HT; antagonists in

R RN SRR N

anticipatd?y ehRsis UsPRIARIgUhRis MRS PbY %Hém&ﬁ&%g?,gfa{l]igﬁo %’)HLSX V%41 or
.to precipitate and forma coating ov the drug
bacteriapinfeqtiopspregrancy, vestibubr disnsliry @ e assionsigkosdst vartige, dizziness and
: i.ve.agent W |.l be .rel eased over
Menlereggglt@?%ﬁ, .tgglegggg :irbl%rag*e, %l}'htﬁ@patlﬂ%s %dgﬁfcrﬁtgaldqrpﬁuqes %‘he HTs .
antagonist efeselinitie MRe@TRUNE oFfrEduldrheaE B he TRAMY of emesis induced by
.. theconventional singl'e dose. The relative proportions

radiatiopytfoy ¢ Ayang e iteatmeat eheansepor adiation sickuessyandiie theatreatment

of post- YR VeAICe aglggftoimé{?na% e 1283 W @i Bl BR M jber SR FAN Dftne
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
pharmacological 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
al., CRC Press Inc., Boca Raton, Fla., USA, 1991, pages 177-203, see page 188. Examples of
commonly used chemotherapeutic agents include cisplatin, dacarbazine (DTIC), dactinomycin,

mechlorethamine (nitrogen mustard), streptozocin, cyclophosphamide, carmustine (BCNU),
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the desired effect. Sustained conpositions of cosnetic
and agricultural agents may al so be prepared by any
woer@enbsiahe net hods as descri bed above, usi ng PEEUS2006/011384
copol ymers of the present igyention. The solid _
copol yners are also useful for a variety of orthoped| c

¢ Jomustia® IECRAY ! @RSrutidh ( %ﬁmcgl)T AR B, %?&Zﬁ %e I, mitomycin,

fracturé fixation device repair (
cytarabiief efepesidd, ng@mmaanﬁmerwmﬂr wnblastine) @ineﬁ@ﬁne@btéob@ﬁﬁ and

d t fact that resent
oI 55 Gubfh Q90 e 21 ot 05, B
M[y o€ thd Bitienelit abiifd fre RbAFRABRIIRNYRH %Jthe%ﬁ‘ﬁ @ﬁﬂl@ﬁl afid addition
desired rate of broerodibility, also renders
salts, asthispaevif¢sesodebilipyanaguesis suertion needionHuweedr, behhs thapresence of
{ t
e s Su 0 £ Bt LR Rl bR R el i mor

rapid degsadagion b theapprpositioniane kapﬁﬁreh)éa%e 8f BicAftiethétid 4RM:, §tQs generally
thendon cartila anents, liver, intestine,
demab@rt%tl%ert S ARUEREE %gegéwgge frr, asg Lo éltem@v@wbe mlsetw may be
used wﬁHiangﬁ sﬁﬁtﬁq)rBﬁ’orﬁSﬂ 6PEEaLR aﬁﬁftf&n sgﬁ Ppezggﬂlt bé% %)P srmatff {intities of
or skin ulcers. Cartilages
the acid aslditenisaly nedyqprdvide y:nlwalcéd m‘taaae ;fahsmeﬁ) ( ? ; Iad d onor), .
I liferate on the scaffolds prepare
P 1o R4 oDl e Prosgh aRToHigh Eaepar 8y
1ncorpora‘mng e AfchRIit agdihtente IRPHTIVEEy %ﬁflé ﬁl A8 afferlaRERBHSI above. The
y further contain other biologically active

Concem&n?@@é Hhceantismetiy agend may viapofroaia uh&tl e |8Da4ft§/osprefermy from about

r.&ionf r terd t he o
0.2 - 60 nvgccﬂﬁ EIY aq}gfefréﬁllé?tsl TR %mgt Preft bopftp - 3 3%, for
examplé, @bgut 208 vei. %mmmou@sbmab@mﬁapﬂn&@nﬁd, beyﬁ) e with a 16 - 25 gauge

w h factors to I nduce and/or
e, B Db s S S opotymer

inj ectable@gﬁﬁﬁ)rsﬁfo'n% thd prebéht HveRtidH S %]rq%t&gg&i f&r@%hgwéd (FGIIV 1y of both

required, other pharnaceutica accepta

Sllghﬂyagl@hkﬁgméue]mbmmmmtw agenégent s and preservat i vfes mgly
Prefera

S S DR SR i ELHCh R o
exampldJRBHTY aﬂtﬁgéméttsuﬁli‘lﬁ‘s srRiafickén zﬁ‘aﬁtbmpﬁge%aa dog)afmne

conventional tube of the kin known “f or topi
antagonst swﬂslms iRgteslepratd oratommesdore; matld@édb@loe@nswh nge,

scopolafﬂfne hHABAS ¥édeBg)? a}%rﬁg sith a qaa%laolfL erglnr%lcép Or an aeg%lmest as |
described, for example, in WO 97/49710; or a GABAa0s and/or o receptor agonist as described
in WO 99/67245.

The 5-HT; antagonists employed in the present invention are also useful for the treatment
of or prevention of emesis in conjunction with the use of other 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 examplé, alpha-2 adrenoreceptor agonists including for
example, clonidine, apraclonidine, para-aminoclonidine, brimonidine, naphazoline,
oxymetazoline, tetrahydrozoline, tramazoline, detomidine, medetomidine, dexmedetomidine, B-
HT 920, B-HIT 933, xylazine, rilmenidine, guanabenz, guanfacine, labetalol, phenylephrine,

mephentermine, metaraminol, methoxamine and xylazine.
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(such as 16-25 gauge), and injected subcutaneously,

intradermal ly or intranuscularly. The formnul ation may
wheocappiteed usi ng vari ous net hods known in thePEr/US2006/011384

i ncluding by syringe, injecjable or tube dispenser,

- for exanple directly or |nd|rectly to the skin or a

%@lﬁ%ged fﬁ Sﬁpgﬁ)rpdsco@la QIB:Q f‘ mploye g*t%rg @ﬁ%ﬁngﬁé&{tﬁtgh% alsa/ useful for

I njection,
the treatmleﬂt ofl bfl}gresmfoacoe’ eflesis lmb Géﬁjmﬁtﬁ@ﬂ%lﬂpﬁidﬂfe@hh@é}nét% R8I known in

the active agent is released fromthe
the art, é‘ff#ﬁﬁ& YHdn antAsonigyd 8&?%@6 aplgsembsi: sottishobingigieragenthe GABAg
receptof Riff rﬂ(?ﬁ%@ptgxaéﬂlt g%}daat ?&ﬁ%,;&g glﬁ%l%f ﬁee ?é}gre onjst.

vari ety of ways to ac red
&f frmther aFfivet afithe lrazycnbm |tm:ar&&ﬂ&dc aperleay £6881d dgynt or as a

combingiE B S REPREAEY T PR Rpreo aor PR bt of the agent
and the R&Mk ¥£ ﬂ’l%tag&teShﬂﬁﬂle EH&M&EQ{Y[ &g %c}égﬁlb e sZE? of‘:fﬁ@ngﬁfpbh&ﬁ%f use in

are al so stab e release Tate e active agen
the preSﬁn@nﬁmtloafmcé@dee@lcb Wdlnomenlatwlmh ey, fot exdniple,dtel formed by mixing a

sotuiof L £ B RIB L O0R R LS Ly LR SSTBLALY. i cidsch

as hydrd)d’}ﬁérw.‘izﬁ;ld (ddic eciipRsiariceiRil, RMi@hdl N cdiffdcid, acetic acid, citric acid,
anest hetics, _optiagnally, in conbi nation with

tartaric @?léc%?é‘aﬁnﬁ S mbosrhesicagids seburiereichandihe bike, Seltrafiaminegroups
may alsB%gfngﬁgé {he$AREma Elﬂﬂioﬁ salfd'i gﬁ& k9 ?1% ipo nitrogen atom carries an

net hasone, etanet sone, ['uni so

alkyl, alkenygcaliipdyd we amﬂeyﬂ grouge, Whéramlm coampoued chiries 8 beidic0iteup, for
ition |nto sur gi cal

examplt {ESl £FE B8 o Pb B ek ewal Brsap e

preferatil@ Inﬂn%mélpﬂirﬁia@éiﬁi%gllf §éc‘é§ta9 cQalt@fi8reof Hush HSielsSdium, potassium
di scussed further conmposi ti ons cont al N ﬁB

and calgamcsalis GEreabt her apeut i ¢ agent s, such as those |isted

ent s f.or dep
ﬂwg%e%ﬂ)ﬁ ;ce’ggtfll el-bengﬁm%aséo&l?bl %}é)'né)?t‘%\aleep qnginv]e?%?ﬁ, e 5-HT;
antagoridts aidl the btheDintieasetid thBnta}@lﬂléﬂeQﬁmIﬁJQtrerédliHWpaﬁ@rﬂttB Qéthéi”in the
treatment and/or the suppression of regrowth of "th

COPOlYI{l‘?IﬁBlFC‘?PWS foreef g apventinsr Incene aspest péﬁheamfmﬁprmthof:ompwnds may
be in th& ma&éﬁc&‘ﬁ%ﬁ%&cﬁé’tﬁﬁle%ﬂ{eﬁ“ 1?('1 B 5RIARED gtt%lne%l s1mu1?aneously

ogestone OXyprogest erone, norg

ﬁﬂmg edlnllmmaled im oorebiniatiol, @ither asradnﬂgilepﬂoldkﬁ in fiigy cc@‘élyfm& injectable
form or 2% ggp%a& ﬁ a Iagguh%:ril cco%gorsﬁl%?lg ; 1‘16 5 HT3 antagonists and the other antiemetic
medicament are to be presented in a ratio which is consistent with the manifestation of the
desired effect. In particular, the ratio by weight of the 5-HT3 antagonists and the other
antiemetic agent will suitably be between 0.001 to 1 and 1000 to 1, and especially between 0.01
to 1 and 100 to 1.

The present invention is further directed to a method for ameliorating the symptoms
attendant to emesis in a patient comprising administering to the patient an 5-HT; antagonists. In
accordance with the present invention the 5-HT3 antagonists is administered to a patient in a

quantity sufficient to treat or prevent the symptoms and/or underlying etiology associated with

emesis in the patient.



10

15

20

30

(4) conpositions containing antinetabolites such as
fluorouracil and the |like, as an adjunct to gl aucona

WO 2006203188y surgery; conpositions containing  PCT/US2006/011384
anti angi ogeni ¢ agents such_gs conbrestatin, for the
treatnment of macul ar degeneration and retina

Deliver 89 C8H8H8SI-Rlcad o @i ?ﬁgsgﬁ%}ﬁg fﬁﬁl{é{egﬁ&l for the

controlled release o 3 drugs to t?edeye; (5)
it . i ni peuti c. ept.i des . i
FRATSSLANAS  ELlB NEEAREL G RNR RIS oot
which lastk&omfaofewt hiuteend b v deude Thye by RiqubliBsesed to {)revent pain in
. _pol ypeptides, avoi (fi ng the need for daily or other
Surglca]fﬂrgé%)ié‘gﬁs> ?geiﬁt%é%n&ﬁ Aty Of BWHHS: t i ons cont ai ni ng
PSRRI 8B MR g R e o

compoupfgand the solubleglopounds i Cosertiaiatly, the eslubltloc andstititaEan be
.or i i ons containin

it SRAGEHH St ) 2SS Ly o
surface bplRatio "TheRRAGNadthatick @bnHRRBRALT) éi'l?hihﬁfe?ec%’%?ﬁ efcﬂ%)ré can also be

... .sites to suppress post-operative’infection, ~int
divided gpfo iy girgtps fasters #ndl nompstars sTlamestérs invhulet(l pbenzeicgicidf estens
; el | €5 i d). (8) conposit.ions :
Giperocs SO RO ES b e (b SRABOS NN rocaine
tetracainep bpletipering pprpokgtaind Shloedpipasid)] @M 5fLithRoBbndidANM esters
ot her ggg_yngcl eoti des, such as antisense

(metabugq%aéglﬁﬁcgrgg%a an i& pcg@rgﬂggqy{)@rgﬁgc @g}lgséeprr(pwgthoxycaine). The
non-ester§ hlcWMBides (AR & n&eé&%%@)QEggmif#a}n@ ﬁ%o%%irllies@ﬁ%ivacaige,

antigens in vaccines; an ons” c
pyrrocaie @adrptilngainon of two or nore of the above active
appl i cations.

A T
salts, as [liie pRIViddsRYRBLIItP th zic#th&élibeih'e'bﬁb@hﬁﬁia_t YAvdTRE, Bk Ol P&ence of
treat nent or reventl on O-} enestis In a patl ent |

the largecgﬁgmt% acid gyithin sachra lﬁgal_@n_eSEhQﬁ'C agivk alggronsalt wilieesailtrin more rapid
R g R S -
generallp dasimbboloage Gl lociy@ndsthetics in free base form, or with only a small proportion
of the acid addition salt present (addition of small quantities of the acid addition salt may
provide enhanced release if desired).

The injectable form of a local anesthetic of the present invention is prepared by
incorporating the local anesthetic into the delivery vehicle in a manner as described above. The
concentration of the local anesthetic may vary from about 0.1 - 80 wt.%, preferably from about 1
- 60 wt.%, more preferably from about 0.5 - 40 wt.%, most preferably from about 1 - 5 wt.%, for
example, about 2 -3 wt.%. The composition is then filled into a syringe with a 16 - 25 gauge
needle, and injected into sites that are painful or to be subjected to surgical procedures. The
injectable composition of the present invention can be used for controlled delivery of both
slightly soluble and soluble local anesthetics.

Because the duration of action of a local anesthetic is proportional to the time during

which it is in actual contact with nervous tissues, the present injectable delivery system can
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In a further aspect of the present invention, there is
provi ded a pharnmaceutical conposition for the
WO e@atiodant or prevention of emesis conprisi ng POT/BEER06/011384
ant agoni st, optionally togejdaer with at |east one
pharmaceutically acceptable carrier. As used herein,
o : . | Sovetl and vom ting...The .
el e b P P B R S B b P e win
greatly prolary the effectefitlenafesthetid. i n t he t herapy of acute,

el ayed qr antici pator mesi s._including enesis
op B NFERerds e alh Srbatans o6 046184 ndrelated
patents,1RGE Slidodbted B Bld @ORImiRB ARG %ﬁ@é&oﬁ'@&gsﬁgoig 'nf‘a?rrpgc?lgﬁg or

(e.g. notion sickness, vertigo, dizziness an

otherwigge ee the gffsetaddycal anesthetiss, espiegially Rontraliwl-reRnidlotd RGesthetics;
i i.nt racr ani al ressur,e,. Th 3 ant.agoni st of use in

and forip st G AERE )BTRS Erp GO Al SafRrE oA el g agsyfor

controlled reeas iccal MbigReiaite hadindht 8kbpefPthiS KARIiEn dur i ng the
treatment of cancer, or radi ation sickness; and in the

EXAMPIrESQt nent of post-operative nausea and vomting. The
HT3 antagonists in the injectable formof the

Preparati®yY §71419 rﬁ%%s&@'é%%&%éfl}e%ég?%&o#e therapy of emnesis

I nduced” by anti ytotoxic) agents including
Thobdlommg symhepeudlestritatheangaratiohefoegreseapyive 8ol (ortho ester)-,

SO T T T e
prepared @0dd¥6HP& in'he pRbLdiAD Sbelibndii in2NY. DHBG ¢, @Xﬁb,bg% and

nucl eoti de phosphodi esterase (PDE4) 1 nhibitors, )
5,968,548 RS14203, CT-2450 and rol i pram Particul ar exanpl es

' t d .. bed,. f | e, .
PlopARGPOGRE ABEMb e REISRIEE e MG imfnting e Be HUbirated with
the gendralgracadhreadedcilibddnisail anAtiatEiesalied dik%tene*ﬁ%@tﬁ?&rﬁ?b‘fy(@ﬁlylene
Press | nc., Boca Raton, Fla. USA, 199

glycol) @Jgg@sa% sy ofiel. Jlayeevendt witkeaappeesiased by theembordisery skill in
i i ncl ' atin. dacarbgzi ne

o S ORIABRA BTS00 A 0 A58 e o

the practresofthd jyvestiopt ozoci n, cycl ophosphani de, carnusti ne

o L (Pt B B ey Bty Btk 1400 gimol
were us&@l) QRA Sbfigher BRIV N BER kfethPlehd MOEAYH A% l’ezl‘}séggp%ésl%éé?&téd as the

... vincristine, bleomycin andech or anbuci _
diol beceysg|if is generally rdcagiGasttasrsaftr(€RADIty dRep oeguatorWBhorifi8s and is

R L TR R TN
triethylene glycol diketene acetal, in the preliminary experiments was conducted to confirm a
suitable degradation profile (needed for lysosomal degradation) and to confirm in vitro
biocompatibility. It will be understood by one of ordinary skill in the art that degradable -
poly(ortho ester)-polyethyleneglycols polymers of the invention may also be prepared from
ﬁJnctionalized starting materials. For example, functionalized diketene acetals, may be used as
starting materials in the preparation of the degradable poly(ortho ester)-polyethyleneglycols
polymers of the invention. In each case m is an integer representing a PEG molecule of the
identified molecular weight Mn.

The molecular weight (M, in GPC) of the poly(ortho ester) before PEG grafting vary
from 2000-5000.



salts, as this provides solubility in aqueous
i njection nedia. However, because the presence of the
wo arogaoampunt of acid within such a | ocal antIE(ETB’USID06/011384
acid addition salt will resyt in nore rapid
degradation of the conposition and rapid rel ease of

4 AN SHRLE G AFDbuibda i SSNSLAL] yudesi rabl e to use

e anz |gerre%>| C agen

1,4—cycNHeEylﬂﬁt1¢thzﬁioy diviiyg edtith mﬁpﬁmﬁemgy disglatsRcovel CAHEN Yy a
smal | proportion of the acid addition salt present

1,4-cydiétddhdedBietRdno? WRk uflfiad by Ifép?&;l}ﬁfatlbﬂ eroRf biflyRadhfel on
salt may provide enhanced rel ease if desited). The

Schemb 1 SGhtAEof Ml%tﬁifleﬁéc}glg&tl [P@Eﬂ%&ﬂtlfoe@t@ﬁ%ra?& (foESllyﬂé foent

invention is prepared Dy incorporati’ng nmetic
agent into the delivery vehicle |n a nanner

descri bed above. The concentrat|6 metic
agent may vary from about 0.1 - {6 pr éﬁably
fromabout 0.2 - 60 wt.% nore prefera y 0, 5 - 40

W . % nost preferably from about . gr

exanpl e, about 2 -3 w.% The con SI?MHH |s

filled int rlln%e with a 16 - ?F%mu%ugg neg Fe, and
i nj ect, g\ N t 8" hAve been determ ned to be—>
nost effectlve The copol ynmer injectable qtnp i tion

of the WiASERL.lAHVENtion can be d%gﬁ‘?%PFcon “@d
delivery of both'slightly soluble qul§glqble
antienetic agents. Suitable classes 0 nflene*ic
agents enployed in the present inv t|on ncl ude,
exanpl e, a 5-HT3 antagoni st such Y %

grani setron or tropisetron; a dopan1ne an %go st such
as net ocl oprani de or donperldone SRt i ﬁ81|nerg|c

agent su h gs sco a GABA. B regeptor agoni st
such as dﬂ ec pthf a&nt agoni st as
describ Qi or Bm@aBA A 2
and/or 3 receptor agon|§t as descrlbed fn WO 99/ 67245.

The 5-HT antagoni sts enployed in t pragent i nvention
are also useful for the treatnent of or ptevention of

enesi s ifngconj uncti.on with the use of qther antienetic,
agent s Nt gﬁijﬂg;ggﬂaanklc | ar aspect,
suitab ‘ —;I nts bBfmude | n
conj unctH

NH-[-CHZCHRO—]R

e )g@c GRS p—

zﬁCHECHRO—]—R
OO O
—A /\DJ\—O/\)—CHZCHZ-N—CHZCHE Formula IV
P

q

HZCHRO—T:’
n
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with the present invention include, for exanple,
al pha-2 adrenoreceptor agonists including for exanple,
W@ b@niltaiime, apracl oni di ne, para-ani nocl oni di nePCT/US2006/011384
bri noni di ne, naphazoline, oxynetazoline,
tetrahydrozol i ne, tramazoline, detonidine,

g TP e et Bt P dminsize a
followst & b%((ﬁd)ﬂ' molf be?ﬂih@ﬂw bﬂb@anéﬂi&"(@é’ﬂrﬁﬂ)%&@ disSEad ﬁmmﬁh of 10%
oxam ne and xyl azi ne. As noted, the conpounds or

solutiorag@ﬂ @%C@irpl(bylé dioxane werendded ard theveintirowasstered in@n ice-bath. 7.38

g (0. OZ%JSZnJ bl og h ?%unorgv\}nl hﬁgtg QIIOf rtw}a% ﬁ%}{l?%végt | %s? gﬁ%%%%ﬁ 2§ mpdloxane

and addeli@répviise the Q'Bo‘&ssoaltﬁml'ﬂi?neaeioa@ﬁ mhigture ﬁraﬁ ﬁﬁfd@ aﬂ(i‘oom temperature
ant&gonl st, an anticholinergic agent, a

for 4 hrp.o 200, P waishIveTe addad mthc&@%%waaﬁxta@m ‘§1Eh e@ﬁlaw@rate
oG 0ER RO 0F TR BLcradSost sl WAL P8 S5RSRon o
solventalge product was @preoipithted tiromm pthytagctte/hes ek anddjpdnadat vaguum.

gn the formof, a salt or salts or m xtures of

t he
Bon-supemimpdylcariongte (PRS- %E;émas P@H?TFQBF Bllows: 1 mmol of or
methyl@%ﬂ%%fﬁ%b%? g}e{% 1gllﬁﬁv Nt on |HV? Ssoallc a’ﬁ%g@ﬂt’w"%ﬂﬁﬁe and 0.4

ml pyridiak! 8 rfbcdt Ny-difuecingurlyptaboree W@Kel’ﬁded)’gb the Xd)lﬁ@oraand the
sol utjon of the conmpound wi.th a sol ution
mixtureas $EEEd Foat ISPSEdwisIOYsTHeHo e sslionuR P@Gﬁ%’fa‘&é in ether, the

preCIPIQWgCﬂkqud Snd@fiddu élu%&uaﬁll d, fumaric acid, maleic

aci d, succinic aci acetic aC|d citric acid,
o cid, phosphoric aci d,
Prepara*tlg{]%’@?lhc ag{3 fo %&?ﬁ&l TES Sal ts of am ne groups may
uat e

ThEMdirf akﬁ?l??et&é‘lgﬂ%gf% {20 BERRNAREG 2 B et were

" prepared!bgyityl miingdha blpilvagiiseinto Mhepatitles aﬁ@ﬁ@@ﬁg‘ theERE MhifBg with

an acidic group, for exanple a CarbOXé%IC acid group,
selected paopite géﬁpolww&lﬁteﬁ@fb-mlwhrﬂémg&ﬁ@ﬂ aleemésng srachwsrveastperformed
at roo eﬁl gf ?H’E Ynd? Q/aé r%%?@&%cﬁ&ll Bfl th8 %l §Rf59$£§%§ﬁ!:1%§ was
e SO assium an
carried sat lb)sztsbmg elm‘ theﬂnio oot bdmlbxsltﬁpp(ﬂaﬂmghfa&ﬂlltdmﬂt when usi ng ‘

conbi nati on of, the present invention, the 5-HT3
gﬁ PE W?Fdl‘“ﬁﬂé”&%ﬂ?é’rtm&ﬁt”ﬂ%r%%mﬁf%éﬁf egctive pgent are

prepareacw ﬁﬁ%ﬁﬁﬁgthte oauﬁwe@shﬁeeﬁ&o hﬁ@ﬁ&ha@s A élbﬁng ¥ ﬂg& with
infectable Tormof the invention. In one aspect o

selected amewtts ofia p@h@r@o@@@ﬁmymylemlqul 1 ke suarmg process is performed at

tabl e arrl er..and t.h

room t%%%&%ﬂ %telﬁlfdlgrc‘%gil Ia ?@ﬁg%ﬁfg%ve uction of the gramse%ron partlcles is carried

out by passing the thermogel composition through a ball mill.

Release Profiles of the Pharmaceutical Compositions

The compositions of the example above were weighed, placed into bottles with 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 waé

removed and replaced with 100 mL fresh buffer.
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When admi nistered in conmbination, either as a single
product in the copolyner injectable formor as
W@ epanediies phar maceuti cal conpositions, the 5-HIGI/US2006/011384

antagoni sts and the other gatienmetic nedicanent are to

be presented in a ratio which is consistent with the

mani f estatjon of the desjred effect. In _particular,

TP Renyline &t CorgPYHAONST L STROSIAR RIGB AP el e i et are
slower RURGEr AR bGER! TheRABRrestiits debhitARdsnRendsimpeseudicA0l1

to 1 and 1000 to 1, and especially between 0.01 to 1
composiivais 20 thetppestnt ivention dgea theiadyantegathat the faleaspegtes of the

irect t t.hod, for, anel i orating t
composiiopghcps P Sriehf VAR bR dfgJHEPbARRase can be
adjustecP@HcBbBARUAEE deSirddtBeRpéiitRIYIfeRNbpeities aRetirghe nslsperbéentage of
accordance with the present invention the 5-HT3

the a-hghroaypenl eméaiiisg anits ini the pelyartherster patiselased in WaS qRatpitiNg,
5968523#fficient to treat or prevent the synptons and/or
St derlying etiology associated with enesis in the

PR EQRpodRIs\eat Ye Rfadidpat, al kietelcateatmilsom@lcompositions before and
Anest hetics by Injection Local anesthetics induce

after irradiniierr shoy smersigniientidicter axe By g elivdiays ByRgIde Tt Jescribed above.
{ll“_ﬁé kst g?rd'ﬁ% N eteBet qﬁnﬁﬁrﬁgg@r 5iEh6d%s BENRStrhn? 1 §1 DORGSiy apparent
ey are us to pr I

requently event pain in surgica .
to thosepkéitegidiu tlesart thantha matemilgristrattucssspropoitiopsiof the varitus components in

.synthetjc | ocal anesthetics.nmm e divided into
the deligirgB0Ie1a HRETTSALGH Conben ot it S ite fud st o
parameeRTPOYE frenGONIRBb AR N mdy 1R BRthetth6ditiee 8 substituted in various -
anest hetics can be applied topically and by injection,

ways withouttdeparging ditent the spiri bhé s¢ope @ff theriaventien Eer eamnle effective

0 or .surfac | ication. .The | '
dosaseRhEn R i qrmeet & o TipnapRis RERL ARlsig s o
conseqiinéé B daridtioas fivhe %sg«bkm?veneﬁ ofltBe mAthniHd Bei@g trentsd fdtmy of the
~ esters include (1) benzoic acid esters (piperocaine,
indicatigapwithdhs eranpovads &fgbe inviepdqn indsopfed aboyey k&S oine SRRCITEF

. . . . . - -

pansE5 53 B Dl SR A Bt oo o pricte

active cdipduadd el tddnetvdiztiee theasraneerespni plmoaace)ical amaiefs) ps well as the
- et hoxybenzoi c, aci 4 ester. (parethoxycaine). The . .

type of GG AAG S Rl S R RO O eh ERRg Kihyegtions or

differerda€ i@ rBURL YRGB RARp1dEARCRACERlandBRItY BebitRts and practices of the
pyrrocai ne and pril ocai ne.

present invention. It is intended, therefore, that the invention be defined by the scope of the

claims which follow and that such claims be interpreted as broadly as is reasonable.



Many of the |ocal anesthetics are conventionally used
in the formof their acid addition salts, as this
W@e@eilakags sol ubility in aqueous injection nmedi BCT/US2006/011384
However, because the presengg of the |arge amount of
acid wthin such a | ocal anesthetic acid addition salt
Wil result in nore rapid degradation of the
poly(ortho ester)-pol yethyl enegl ycols and rel ease of
the local anesthetic, it is generally desirable to use
the | ocal anesthetics ip f e form or with on
a small proportion of t éJ%%$8R§§H1&ion sal t presenty
(addition of small quantities of the acid addition
salt may proviﬁ% enhanced rel ease if desired). The

i i abbe | ar CH.dlocal anesthetic of the |present
i nvﬁﬁ%i onﬁi s prgpar ed by T ficor for &ETHg21 i rocal

anesthetic into the delivery vehicle in a manmer as
descri bed above. The concentg,ation of the | ocal
anesthetic may vary fromabout 0.1 - 80|wt.%
preferably from about 1 - "8, nore preferably’
fromabout 0.5 - 40 wt.% nope preferably from about 1
- 5 w.% for exanple, aboutO2CHFGHR The
conposition is then filled into a syrfinge with a 16 -

25 gauge needl e, and inject ' jtes that are
pai nful or to be subj ecth%Ft%gFgﬁ\?l&Aégl procedures. The '

i nj ectabl e conposition of the present.invention can be
used for cdatrolled delivery of both slighRdy sol uble
and solcibh&-tHOH Ange &S Rgecausaowngc@ug.aﬁi on of
action of d |ocal anesthetic'®s proportional to the
time durind@Mich it is in actual contact @T?h nervous
ti ssues, the present injectable delivery &Mf@mzo]ﬂ%
canmai ntain | ocalization of the anesthetic at the'"
nerve for an extended peblipbEORFORMUIB IIMNI ch Wi | |
greatly pyolong the effect of the anesthetig. A nunber
of aut horig, incl udi n% Berde et al., U S. Pat’ent No.

6, 0460-GETC-BlfecPH o a't"é‘&‘h%%*b‘?ﬂzp?‘ﬁaa—e’v SUBRESEAHAL e
co- admi ningh,rati on of a glucocdrticosteroid y prolong
or otherw se enhance the effect of |ocal anl=%t heti cs,
especially controlled-rel ease | ocal anesthéflcs; and
formul ati ons containing a | ocal anesthetic 2@0H20 - R3
gl ucocorticosteroid, andybheirrdamesafyor control |l ed™
rel ease | ocal anesthesia, are within the scope of this
i nvention. EXAMPLESSO.CI

HO-[CHZCHZO}— Rz + O —> Rg{'O'CHZCHz}O’SOz“Q_CHs
q n
CH, ¢ HO-CH,CH,-NH-CH,CH,-OH

HO-CH3CH,-N-CH,CH2-OH

[CHZCHzo}—R;;
n
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Preparation of Poly(ortho ester)-Pol yethyl enegl ycol s
The follow ng syntheses illustrate the preparation of
w0 epoasdnt ati ve pol y(ortho ester)- pol yet hyl enegi/ysmhe011384
The starting materials are gjther comercially
avai l abl e or may be prepared as described in the
precedi ng sections and in U S. Patgnt Nos. 4,549, 010
éz%ﬂr

and 5, 96®-543-0Pr ¢par ati on of t abl e polyners
of t@gﬁé}%oﬁﬁht HOMARHy *beh"i?cf' UStTated with the
generdl procedure described using &k unfunctionalized
di ketene acetal and pol y(et hyl ene gﬂyaﬁnao FEG) as the
source of diol. However,¥it will be appreciated by
those of ordinary skill_in the art that other diols,

i ncl udi ng PEGs of | ower°81i gher nol ecul ar wei ght ,
are also suitable for the practice of the invention.
The reacto poky (et hyl ene gl yco'ﬁ’) (PEG s with

mol eculaK gh}-?/of* HAAPH fF mPP-Olle (GeCH2PEd) and
comefti a’Ty avai | abl e Met hyl ene glawgol di - vi nyl
ether. PEG is selected as|the diol because it is
general |y recogni zed as safe (GRAS) YBy drug regul atory
authorities and is w delyyused in p 0t Ral
formul ati on. The use of the unfunctionalized diketene
acetal, and triethyl eneferyzhl di ketene acetal, in the
prelimnary experinents was conducted to confirma

sui tabl e degradation profile (needed for |ysosona
degradati of torconfirmin vitro bioconpatibility.
It wi | /B8 uptler ST0d bYOUNRE of BPEFNErGH29Ki 11 in the
art that degradéble pol y(ortho NH }
ester)-pol yet hyl enegl ycol s} pol yners of_the invention
may al so be prepared fromfunctionalifed starting
materials. For exanple, fugctionalize@ (FHkE:QreRs
acetals, may be used as starting materials in the
preparation of the degrat®B'a"pol y(ortho
ester)-pol yet hyl enegl ycol s polynmers of the invention.
In each ca e angj nteger representing a PEG

mol ecul e~ téné | prent #f i veEA-om] et IGCHRBI-b,CNROH The
mol ecul Br V&TghTO(Mh in GPC) of the polygﬁbpggﬂﬁsqpr)
before PEG grafting vary from 2000-5000. THe st ar#i g
materials were purified and|{prepared as foll ows:

i

Formula IV

Epoxy—terrﬁinated methoxy-poly(ethylene glycol): A flask was charged with two moles
of epichlorohydrin, and three moles of sodium hydroxide were added to the reaction vessel with
stirring. One mole of methoxy-poly(ethylene glycol), (MPEG 2000) was added dropwise,
keeﬁing the reaction temperature at around 40 °C. After addition of MPEG, sﬁrring was
continued for 1.5 h. The reaction mixture was filtered to remove excess sodium hydroxide and
formed sodium chloride, and then dried over molecular sieves.

Hydrolysis of epoxy-terminated methoxy-poly(ethylene glycol): 240 grams of the
epoxy-terminated methoxy-poly(ethylene glycol) was dissolved in 1500 of water and 0.2 ml
concentrated sulfuric acid added. The mixture was stirred vigorously at room temperature for 8

h, the acid neutralized with sodium hydroxide and the water distilled off under reduced pressure.
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1, 4- cycl ohexyl di net hanol divinyl ether was purified by
distillation over CaH2. 1, 4-cycl ohexanedi net hanol was
w@ouoefloads by reprecipitation from ethyl acet at ePCBURIBN®011384
| : Synthesis of Polyethyl esfiggl ycol - Pol y(orthoester)
Graph Copol yrrers For mula la or + D - (ketene acetal)
| H For nul

The proﬁW{s c&reé’ilolisﬁj%% tg rgxlﬁ.g}rﬁ%lj]lll %gceﬁroé Bgﬁeé &1}1«8 |used in the preparatlon of the

graft cog)g m@bﬁpﬁlﬁgewﬁ@gﬁan was synt hesized as follows: 2
g 2 nol) 2-am no-1|, 3-propanedi ol (serinol) wer
repmtm@@f GrafsGopalymer: 11‘)1% EPHAT s eriedaaubdga dsbe- 21g (0.1

mole) of g HIANIELS 2AEI0 BRGE TS SIHEHRILER k(D BE o
cyclohe&bhélﬁlﬁeﬂlalﬁmtl@ 4( BrEp©-02 tholsg b didi &g+ Elererdisablved in 120 ml of
di oxane and added dropw se t he abaqve so] uti (gp
tetrahyqra R et W KR4 bR AsSIo @nd fdld T8t P‘FQJB‘FHetséLCB‘é‘F £1d (@75 sptutipn in
tetrahy&}[)ﬁlr%% erBhddd M%ﬁurﬁﬁ% En@fil@‘?g% B chied BLPBYath. Was

extr d with et acetate y acetate |[ayers were
dhk flesk wds mnobveld ﬁem the dry Mg;smd seAbtad dropé bf diatopoopyhetltiylamine

aadea SRR B0 Sl b1 SEINEN o RO Mo g s o

methanb) 484 theaGHY modﬁa@sé‘ﬂat%a ®Y! iflirpfigty| carbonate (PEG SC)
was prepared as follo 1 mol of a- nethyl -

@ihqrmoby(yrtlms;@)-nyllyeﬂwlegbglywls ems@mlawgclq@é@r%@nd/or

those ohfteifl oG HAPLHERRANOK O HRYRE U0 R IR aff HO-R"-OR,

arepremédibyﬁmiﬁndletﬂmasm xture was stirred at room
tenperature overni ght. The solution was precipitated
in ether, the precipitate was filtered and dried under
vacuum Preparation of Pharmaceutical Conpositions
Thernmo gel pharmaceutical conpositions with
bupi vacai ne as the active agent were
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prepared by first mlling the bupivacaine into fine
particles and sieving, before mxing with sel ected
warwinotd4of a pol y(ortho ester)-pol yet hyl enegl RCDUS20061€11384
m Xi ng process was perfor me%_at room t enperature under
vacuum Further size reduction of the bupivacai ne
par.tigl.es was carried out by passing the thernogel
What s §1T| on through a ball mll. Thernpgel
phar maceuti cal conpositions with granisetron as the
active agent are pr ared bi; first mlling the
P

bupi vAcgiRfieopelyaef P W%L eEommda E2evi ng, before

m xin vvlth seI ected anounts of a pon ort ho

esfer e eg YR'0l0: rocess is
per f ¢r ngd a e atur r va uum FurﬁotﬂﬁﬁlaLl
Si f ti]d cles is carried

out by passing the ther m)gel corrpomé through a
ball nill. Release Profiles of the P ﬁtlcal

Con'p03|_t| ons The conp03|t| ons of the exan‘pl e above

aged\i gt ¢_bot xi thf screw caps. 100
gﬁ)m\/l 7. to epch bottl e
te t b werg\ tr Q@a % |ncubatlgorml:alljlnli]adLz

op of &°F p8r Shaker . At various
t| me p0| nts bottl es were renoved fr@mctl Rhcubat or
and sanpl es of about 5 nL were renoved and”anal yzed
whereid:0f bupi vacai ne content by HPLC at 263 nm The
remai ni ng vol ume of buffer was renoved and repl aced
W ishlink@o comapfising h bhekbbae cibdpeAdi- A atnms deenprising C, N, O, S, or P

OSItI ns, certain c pr
optionsfi{TREEA Wi S b COUEPEE, N EEBranCl Shrraado- -con-
-CONH- ,esION_RsyJNcsoq ENBICE-| & B &DCOQQ-(I(I“@NI‘[BQ@GNH@LNCOZ )

conmposi tions of the present invention have the
NHC%dS&Q@&B’“& A0 QB0 Mo NN ol GO, N CON,
» b t
he fg\tléegi\&? eﬂﬁeagle&ggnc og)gmhﬂlf‘s \B%ﬁl%hk&%nﬁb ate s, Or

ust e to acc
optionallgsubsdutict €h aheilityines, @ﬂfeei:etach)R as independbtity alkyl, tlhﬁtlmbédealkyl,

\ﬁécent e of the a-hydroxyacid containing units in
arylor “BB?‘g ¥ BQUBYter as discliosed in U S. Patent No.

21968 imécdr AHRE2 GPHMRSi tions can be irradiated, and the
rel ease rate of sone conpositions before and after
ipranddj axe imlepsiisnlly mbegsrgimdthi SctanO0di f f er ence over

tRWBI|S ?—Cﬂ%ﬁ?yl;us' ng the test described above.

R and R® are each independently H or C;-C4 alkyl; and (
each A is independently selected from R4, RS, R6, and R7; where:

R*is
R8
, O}-Rg—
X
o}

X 1s an integer from 0 to 10;
R®is H or C;-Cg alkyl; and

R’ is selected from

in which:



The foregoing is offered primarily for purposes of

illustration. It will be readily apparent to those
w@kiobliedd48 n the art that the nol ecul ar struct UPERDS2006/011384

proportions of the various _ggnponents in the delivery

vehi cl e or pharmaceutical conposition, nethod of

manuf act ure and ot her, paraneters of e invention
desc.d her' ; @ her ...@-. or {rohn  Wefon)-
subs ted in \a y4 Wit hout\_dépar i,ESHfPo\nﬂh &

spirit and scope of the invention. For exanple,
ef fective dosages other than the particul ar dosages as

' sny be applicaple as a R
A th j enes—{s—cwﬁ]—the-[—H—t
any: of the ihdications withpg K"

the conmpqunds, of the invention indicated above.
Li KEhgrear 1 ﬁ‘é“ﬁf@&%ﬁ’%l Bh&r macol ogi cal responses

obseik UR GntBRY A ¥ 168607 di ng to and dependi ng upon the
particul ar”active conpounds sel ected or whether there
ar et ippe geeger filoar htw2QR,iaodl carriers, as well as the
typewof ,for mul.ati on. and de of adm nistration
> en{;}?oﬁg% afg! Qﬁn%e?ggé_fgrdévgﬁﬁgyﬁons or differences
f Rt id Kfedkisfdhs are contenplated in accordance with the
obj ects and practices of the present invention. It is

i nt ended, \ef or e, the Xenti gn be defi ned by
t he scope e cIa|| ow,an ch
clains be interpreted as broadly as Is reasonable. D OL
FOR FORMULA | DIOL FOR FORMULA Il HO CH DI OL FOR

FORMULA 111 CH2 DA, FOR EQOR

MLA |V HO - CR2&2 - CH
S U G O

where m’ is an integer from 1 to 6;

R is selected from:

10

R14 R
12, 13__
—R —O"—O—R \[\/\Oi/\/ _[_CHz_]_ ' ‘ I
10 R > X > Y and 1Y

ki
where:
| X is an integer from 0 to 30;
y is an integer from 1to 200;
R and R are independently H or C;-C, alkyl;
15 R'? and R" are independently C;-Cy; alkylene;
R ié H or C,-Cs alkyl; and R" is C;-Cg alkyl; or R"and RY together are Cs-Cyg
alkylene; and
R’is () the residue of a diol containing at Ieést one amine functionality
incorporated therein, or
20 (i)  theresidue of a diol containing at least one functional group independently

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

2. A graft copolymer of Formula I, Formula II, Formula III, or Formula IV:
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Formula Il R3 Formula Il R3 Formula IV
Epoxy-term nated net hoxy-pol y(ethylene glycol): A

wo b@skosas charged with two nol es of epichl or oPgTUB2906/011384

and three noles of sodi um hygroxi de were added to the
reaction vessel with stirring. One nol e of
ne hoxy poly(ethylen- gl ycol), (MPEG 2000)_ was added

e —h§9prﬁgfihe Re g @nper at ure| at ar ound
addi i on)o : Xrridig was conti nued

_JﬁkLb ARRY N ..@J&ﬁg t o Femnilel

ex¢esSs sodi um hydr oxi‘de and forned sadi um ¢ghl ori de,

and then dried over nol ecul ar sieves.| Hydrol ysis of

epoxy-term nated met hoxy- pol y(et hyl erte:ffopedRyor’240

grans of the epoxy-term nated methoxy- pol y(etRyl ene

g y QI% was di ssplyed in 1500 of mater an 0.2 m

furl%\;kl The i xtfire was

s |rw§d v%g égsly ratur for 8 h, the

; he watkgrmula IT
distilled of f unde preduced pressuﬁé he, pfoduct was

carefully dried to renove all traces df ;water aﬁgsused
Y

in the preparation of the graft copol YREFCHHGERS
further purification. Preparation of Gaft Copo
The, reaction was, arnled out in a dry-box.4 21g (0.1

R'
et ¥l i d%ée 2,14, R, 10- Xet r}éézfpl

.02 nol e) of (R-H) wer ez
of tetrahydrofuran in a round bottom
m p-toluene sulfonic acid (2% sol uti
t et rahydrofuran) were added under sti ra he
reaction carried out for 4 h. The flask was refmved
romthe dry-box and several drops of diisopropyl
et yI@n1ne dgd 1n8utrall e nhe acidic cata] yst.
a | arge excess| of

0
nol/\an he S odu i sol ated by
M%ﬁ on. —y\—o ~——CH,CHp—N—CH,CHa Formula IV
q
HoCHR-O1—R®
[ ooty

0[5. ]undecane

and 4 prrgula I
ﬁol din 120 n
Iask and 7. 14

wherein:

n is an integer from 2 to 500; .

p and q are independently integers from 5 to 100;

R' is C1-Cs alkyl;

R, R? and R are each independently H or C;-C4 alkyl; and

each A is independently selected from R*, R, R6; and R”; where:

R*is '
R8
o}—R%—
X
o)

X 1s an integer from 0 to 10;

in which:



O her poly(ortho ester)-pol yethyl eneglycols of the
formul ae di scl osed herein, and/or those containing
wotdenoduol s of fornul ae HO R4- OH, HO R5- OH, HEERESI00H/011384

and HO R7-OH, are prepared_ky simlar nmethods. Wat is
clainmed is: 1. A graft copol yner of Fornula LI or

For nul,a fFor Formula L2 wherein: L' is

Ilnke?( C%Erlporrl(’o érTFlJaugllJﬁ%lc bone chain of 2 - 10 atons

conpr Rélm’lg:l@tedl\ﬁ'or@ S, or P optionall y |nterrupt ed

W|th one or rmre-C(O)O -0C(O -, -COs- -SC(O)

S - CON-, CONRS- @M{ )
- OCOR- , /OCON-, CP-, -N e
NCOR- - NOONH- TONHCONH . NR OONHE. NR C(J\I—

-NHC(]\IR”- NC(]\IR”- -NR CONR -, -CO, ,optionally
aI kene or optl onaIIy substi t ut ed ‘ R

subst' uted C2; ,
ST Sl o
subs ted, al % y_dr s,ubst t ut aryl, groups; apd pri !
IS an integer from2 to 500; p and g are |ndependent y

i ntwelye s0’fis emirBegep fro00! toFf, is C1-C4 alkyl; R and R3

areleach ] n(% ¢ ﬁg % y Hor ClL-C4 al kyl; and each A is
|nase5r§1n1&%ﬁ%?§fp§% tted fromR4, R5, R6, and R7: where:

R4 ﬂ1§ahﬂ1t§‘£€r$1h>ml<td§0(ﬁﬁnd nteger fromQo 10; R8 is H

CEB al kyl; and ' R9 is selected fromarntdA R111
R are 1ndependently H or C;-C4 alkyl;
R is selected from:

where m’ is an integer from 1 to 6;

R is selected from:

and

10

R14
—RQ‘O"‘_O‘—RH \P/\ /jl’\/ —[—cH +—|—]~
2
R* Y and = gn ¥

X is an integer from 0 to 30;

where:

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;-Cg alkyl and R" is C;-Cs alkyl; or R" and R together are C3-Cyg
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

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



where mi is an integer from1l to 6, s is an integer

fromO to 30, t is an integer from1l to 200, and R10
w@r@emRI5118 ar e i ndependently H or Cl-C4 al kyl ; RST/US2006/011384

selected from where m is_ap integer from1l to 6, R6

is selected from where: x Is an integer fromO to 30;

N N R M INIT NS ¥

Formula Mep8odeib Ty vHerE€RAs 8. kyl ene; R . 1144 .is Hor C-C6
alkyl; and Rl is C1-C6 al kyl; orR 1144 and Rl

t oget her are C3-ClQ al kyl ene; .and R7 is (i) the .
fosi ddBe sPPolyRicp CloHP &i ey & an isigger Bpw %%P@éo, and p is an

integer foREId QN ity incorporated therein, or (ii) the
residue of a diol containing at |east one functional

group i ndependently sel ected $|_rom am de,2 imde, urea,
5 and ulbekapadygicoabslain 3 whege Bf is atylehg®enis Bf For nmul a

I, Formula Il, Formula Ill, or Formula FV:Forma |11

6. The copolymer of Claim 3 where A is R’ and R is 1,4-cyclohexanedimethylene.

7. The copolymer of Claim 2 which comprises at least 0.1 mol% of units in which A
is R*.

8. The copolymer of Claim 7 which comprises about 0.5 - 50 mol% of units in
10  which AisR".

9. The copolymer of Claim 8 which comprises about 1 - 30 mol% of units in which
AisR%

10.  The copolymer of Claim 2 where A is R* and x is 1 to 2.
11.  The copolymer of Claim 2 where R® is hydrogen or methyl.
15 12. The copolymer of Claim 2 where R’is -CH2CH20CH2CH20CH2CH2~.

13.  The copolymer of Claim 2 where A is R’ and R’ is 1,4-cyclohexanedimethylene

or 1,10-decanylene, and n is an integer from 50 to 250, and p is an integer from 10 to 50.

14. The copolymer of Claim 2 which is a compound of Formula I, Formula II,
Formula ITI or Formula IV where R is H and R? is methyl.

20 15.  The copolymer of Claim 14 where n is an integer from 50 to 250, and p is an
integer from 10 to 50. '

16.  The copolymer of Claim 14 where R' is ethyl.

17.  The copolymer of Claim 14 where A is R’ and R is 1,4-cyclohexanedimethylene.



Formula IV wherein: nis an integer from2 to 500; p

and g are independently integers from5 to 100; Rl is
w@oesoakkyl ; R, R2 and R3 are each i ndependene¢T/UbR006/011384

Cl-C4 al kyl; and each A is_§F§r_1dependent ly selected from

R4, R5, RG, and R7; vvhere 4 is in which: X is an

|nteger fro s.H or - kyl ;. a LS . .

L 950 Lo Ot St S R 1 290 o i
AisR*an integer fromO to 30, t is an integer from1l to

200, and R10 and R11 are independently H or Cl- C4

alkyl; R5 is selected from where ni is an inte

19.0m The eorelymme aflaist b8 Fepbioonmrisatbont 0% -i59 % of units in

. nteger fromO to 30; y is an integer from1l to 200;
Wthh‘*?}SI%g and R'1111 are independently H or Cl-C4 al kyl;
R112 and R113 are independently Cl-Cl2 al kyl ene;
5 20.  The copolymer of Claim 19 which comprises about 1 - 30 mol% of units in which

AisR%
21.  The copolymer of Claim 14 where p is 1 to 2.
22.  The copolymer of Claim 14 where R® is hydrogen or methyl. |

23. The copolymer of Claim 14 where R’ is -CH,CH,OCH,CH,OCH,CH,-.

10 | 24.  The copolymer of Claim 14 where A is R® and R® is 1,4-cyclohexanedimethylene

or 1,10-decanylene, and n is an integer from 50 to 250, and p is an integer from 10 to 50.

25.  Aprocess for preparing a copolymer of Formula I, Formula II, Formula IIT, or

Formula IV:

R1 [ J—" ,—o\/ —\/—o\/ -
__/\__o/\)_A /\3_/\_0/\)4_% Formula I

q
HZ—O+CHZCHR—O+R3
n

R1

/\__/\_o/\g___ >—@/\)—/\—o/¥ Formula II‘ |

g NH-[—CHZCHR-O«]—R

Y, YN e
/\)—/\—o/\)— >—@/\D—/\—o/\>—c—-‘—c Formula I1I

b
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R14 is Hor C-C6 alkyl; and R15 is Cl-C6 al kyl; or
R14 and R15 together are C3-C 0 alkylene; and Ris
W@ pgostibia4s esi due of a diol containing at | eastPONES2006/011384
am ne functionality |ncorp§5ated therein, or (ii) the
residue of a diol containing at |east one functiona
group independently selected from am de, inmde, urea,
apd urethane groyps.3. The copglymer of Caim2 which
i [\ ToNpou f Frnula 11, Formula 111 or
la AV )ﬁ% H. 4 e copol ymer of ai Bhdnula IV
©-CRE0;—NarneHpH- n
t eger from 10 » 50. 5 The copol ymgr of Cahm'3

where R1 is ethyl and R2 is H 6. Thejicopal § of
Claim3 where Ais R and R5 is %CD élE

1, 4- cycl ohexanedi net hyl ene. 7. The copol ymer of daim
wherein2 Whi ch conprises at least 0.1 nol % of units in which

Ais R4. 8, The cogol ynmer of Claim 7 which conprises
rissatiniged fomd tagPds of units in which Ais R4. 9. The

ﬁngPJhX{é% fon 2Rl PBe bl SRIRGg,ses about 1 30 mol o

s R4. 10. The copol yner of O aim
R m(elc@amcyls R4 and x is 1 to 2. 11. The copol yner of

J ere R3.is h en_or yl ., 12. The
%&% ﬁ}ﬁ% arg £agy laﬁ?ﬂeﬁd%%’o"g °h§1"cénﬁ‘éjt£1 OCH 2CH20CH
e')a% is- m&e%encﬂﬁﬁz%@l@@tls& e Rf, ’C R ind RAheh&eA is RS and
is 1 cycl ohexanedi nmet hyl ene or 1, 10-decanyl ene,
Bnﬁ nis an integer from50 to 250, and.p is an

integer from1l0 to 50. 14. The copolyner of Claim?2

whi ch is a conpound of r mul Forrmula 11, Fornula
[1l or Formula IV w. h |SO]E_LR‘de3is met hyl .
in which:

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

? is selected from

4 - OO % +“2°>-u+%%

R1O

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;

R’ is selected from:



15. The copolyner of Claim14 where n is an integer
from50 to 250, and p is an integer from10 to 50. 16.
wab@eaajas ynmer of Caim 14 where RL is ethyl. PCWUS200ée11384
copol ymer of Claim14 whergpAis RS and RS is
1, 4- cycl ohexanedi net hyl ene. 98 The copol yner of Claim
14 whi ch conpri ses at Ieas 0.1 nol % of units in which
Ais R4@fﬁ copQ |m18__\®_c§rrprlses
about 0.5 nmol % of [ ich A 0. The
copol yner of C ai’m 19 whi ch conprises about 1 -
nmol % of units in which Ais R4. 21. The copolymer of

Claim 14 where p is A Thecop AL m
14 vvher;_\‘_h : : éﬁ—@‘frﬁﬁs
of Clalml ere

24. The copol yner of Caim 4v\here A is RS and R5 is

1, 4- CWE?rSWéxléﬁéa‘?tﬁ%qrm ©er 1, 10- decanyl ene, and n
Rsls%glebﬂéh%% from50 to 250, and p is an integer from
to 50. 25. A ,process for preparing a copol yner of

FormJIaI Forlila 11, Fornulg |11, or Formula |W°

‘Formul a H-=Ro R@“Forngd/a\b mul aoiJwher et-lﬁt]-n

is an integer fRrom 2 to 300; pxand g are iAdependently

integers from5 to 100; Rl is C1-C4 alkyl; R R2 and
5 ®Bergir e each i ndependently H or Cl1-C4 al kyl; and

x is an integer from O to 30;

y is an integer from 1 to 200;
R!% and R are independently H or Ci-C4 alkyl;
12 and R® are independently C;-Ci; alkylene;
10 R"is H or C;-Cg alkyl; and RYis C;-Cs alkyl; or R and RP together are Cs-Cyo
alkylene; and '
R'is (i) the residue of a diol containing at least one amine functionality
incorporated therein, or
(i)  theresidue of a diol containing at least one functional group

15  independently selected from amide, imide, urea, and urethane groups;
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each A is independently selected fromR4, R5 R6, and

R7; where: R4 is in which: x is an integer fromO to
waoemRss1es H or CL-C6 al kyl; and RO is sel ect eBCT/I82006/011384

where mi is an integer fromil to 6, s is an integer

fromO to 30, t is an integer from1l to 200, and R10

.are | n H.or Cl- al kyl . RS
the proZ oM schBRPRRNER ¢ Yoo soepfi o alfro R OUE apt o
compowel efcheForhiudaTa, Boghela Ik, Fomaia [, g Ebrrhilenve: to 30; vy
iIs an integer from1l to 200; R10 and R11 are
i ndependently H or Cl1-C4 al kyl; R12 and R13 are R
i ndependently Cl1-Cl12 al kyl ene; R14R3i-[soHcaRc 2-—-(l,—CH2
alkyl; and R15 is C1-C6 al kyl; or R4 and RIS togefhdy,
are C3-Cl10 al kylene; and R7 is (i) thgh@sidug of a
di ol containing at | east one am ne functionality )
i ncorporated therein, or (ii) the residue of a difol¥

contai ning at | east one functionalr ou—p:HRmﬂep M,
~selected fromamde, imde, urea, and urethafile groyps
th 0 coppri sing reacting togetﬂ%u a{:\IIdi (Oket enle
t al t | ol+ HOF&=BHOHant a corrpound of the ©H
¢ For a Fornmula Ha, Fornula Ilia, or Formul g | Va:g2
R?’—[—O—CHRCHz}-O-—“—N—-C—CHg
Di-(ketene acetal) n H &, O
Formula ITla or H
R3+o—cHZRCHZ]»N—C—--CH2
e |
CH, OH

Formula IVa  H,C~—OH

where L is hydrogen or a C;_; alkyl; R, R* and R? are each independently H or C;-C, alkyl,
with a diol of the formula HO-A-OH that is defined as HO-R*-OH, HO-R’>-OH, HO-R-OH, or
HO-R’-OH, or a mixture thereof.

26. A copolymer that is the product of a reaction between:

(a) a di(ketene acetal) of formula:

where:
L is hydrogen or a C;-C; alkyl, and
(b) at least two polyols or mixture of polyols.

27.  The copolymer of Claim 26 where at least one of the polyols is a polyol having
more than two hydroxy functional groups.

28. A device for orthopedic restoration or tissue regeneration comprising the

copolymer of Claim 2.
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Fornmula la or + Di-(ketene acetal) where L is hydrogen
or a Cl1-3 alkyl; R R and R are each independently H
wW@r0061e3d48 al kyl ; with a diol of the fornul a HOPEFOE2006/011384
that is defined as HO-R4-Qfh. HO-R 5-0H, HO-R 6-0H, or
HO-R 7-0H, or a mxture thereof. 26. A copolyner that:
th . | t.ween: (a) a di(ketene
gget a%ﬁ{)a?lg%%ﬁmng%lac:gn%ﬁgﬁtg}ggmsﬁ‘“ﬁ%dr ogen or a Cl-C3
&Kyl an agtthe(dggntatnd east two pol yol s or mixture of
ﬁﬁlyols. 27.. The copol yner of Cla|n126 where at | east
e oﬁsﬁﬁ@lﬁéi'@ﬁlcgp gmgr%(pl)agp havi ng nore than two
hydroxy functional groups. 28. A device for orthopedic
BESt Ok bﬁanﬁeedﬁcaﬁétﬁnzﬁo%ﬁm%f@lmﬁ{lzwme ifi Btdior the active
copol ymer of Claim 2 har maceut i cal conposit
agentls;ﬁwmrlfystcr@%ba)vmhtaéthwna;@emon and (b) as a vehi cI e

the copolymer of Claim2. 30. The pharnaceuti cal

ac?.lp\?ghé R4 Pa]::euﬂc?%grﬁr&ggs% nég 9€1 %\gw ﬁ}iecfge ﬁ‘f?ﬂtéotﬁeof the active

agentls:@dsmcs%tdsn%bgikelgfhefn{eafomemtmcal conposi tion of
Cl aim 30 where the fraction of the active agent i's

fro to 30% of th i tion. The
%a C‘o‘éa Wg%WRQSHW%f ég) A e’iﬁﬁ]é? @ctmq:@gent is selected
from mﬁﬁfn&’éﬁﬁvé@ S sebBcsS SeRAEE ‘Ehefr ﬁ’a@?&l@p%ﬂ?{d@g é/t@ 5, ant1~1nﬂammatory

antiseptics, steroids, therapeu
agents, parmeephmotmlpeuﬁmfagmmmojaca@ahemethsahcdranesthetlcs antiangiogenic

" agents, %ﬁcecgl?%gfn{t ESUtg gﬁ)rg%gq g‘ggsh %@\i& %Ngshn nt’[{SgI%%tOIh%(s)nuCICOCi%CS

33.  The pharmaceutical composition of Claim 29 where the active agent is a

therapeutic polypeptide.

34.  The pharmaceutical composition of Claim 29 where the active agent is a local

anesthetic.

35.  The pharmaceutical composition of Claim 34 further comprising a

glucocorticosteroid.

36.  The pharmaceutical composition of Claim 29 where the active agent is an

antiangiogenic agent.

37.  The pharmaceutical composition of Claim 29 where the active agent is a cancer

chemotherapeutic agent.

38.  The pharmaceutical composition of Claim 29 where the active agent is an

antibiotic.

39.  The pharmaceutical composition of Claim 29 where the active agent is an anti-

inflammatory agent.
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agents, vaccines, antigens, oligonucleotides, RNA
DNA, and anti sense oligonucl eotides. 33. The

w@b@sesigtit i cal conposition of Caim29 where PE¢EUS2006/011384
active agent is a therapeutpe pol ypeptide. 34. The
pharmaceutical conposition of Claim29 where the

tive agent, i .1 ocal anest het i 35. Th
Aar neveorig.ar teding Rer St Sate etibls Bacqmpling pelease local
adminigtRHBhH iof bR Gctdv e gdAt) 6hpriiANS [REIDY Sdmidfsterfiden therapeutically effective
phar maceuti cal conposition of Caim29 where the
amountpfithe ectiygagentiis thefogn of apherpspiticabemnpositin of (Haim 29.
pharmaceuti cal conposition of Caim?29 where the

B VPR O ST EPE S, oo

administerting/® theeid a therapeutivally effottive. and@int $he lqehbanesihetid indhé form of a
comnposi tion G ai m 29 r.e e active agent is an
pharmafHIRRTY PRI PrRSBOn 2 CIo 4 nod of &1 oat! ng. a

di sease state treatable by controlled release |ocal

agm nissidi AdllaPphRinacstioflicdoMPositien or tO ARIIVePY Bla hk&8pRbic or

.adm nistering a therapeutically effective amount of
water-ipgpdutie a¢tive aggeth comprisingthe gehivoigeat phisiast entranpsfl within but not

Lkl O f ' . .preventi n
covale{S/BRGRLA L PRt ot Bisils e (Op I Qe Clalt o™ ' 0
conprising adm nistering to the site a therapeutically
dBf ectliheeompositibn of Chithd@alhaas thetaetive agennistanenticancendgent.

a pharmaceutically acceptabl e conposition of C aim 34.

. Amcellar armaceutical. conposition faor the. . .
841 v A spoRio 57 BRGEed Pelehe BF 3% pite g sfiriping the active
agent d2@EREJ iICAMRAI:SEdMprisNe: B6 thyRyReest Claiy si cal |y
entrapped w thin but not covalently bonded to a drug
carrier conprising the copolynmer of Caim2. 43. The
dénpodt graditopplyaicapht amulprek 2ot hé: active agent is an
ant i cancer agent.

R<><j\R./[2><1/ B>\F:><ooj\w /COO ><F;1 —-L'L Formula L3

|
[ OCHZCHR}ORa
n

RL O R Rl O o g
oXoj\R/EZK P: OXB\R' /QXO—L' q Formula L4
' ’ [(‘)HchZRO-]—Ra .
wherein: |

L’ is linker comprising a backbone chain of 2 - 10 atoms comprising C, N, O, S, or P

optionally interrupted with one or more -C(0O)O-, -OC(O)-, -COS-; -SC(O)-, -C(S)0O-, -CON-,

+~-CONH-, -CONR’-, ;NCO—, -NHCO-, -R"NCO-, -OCO;,~, -OCON-, -OCONH-, -NCO,-,

“NHCO,-, -OCONR’-, -R’NCO,-, -NCONH-, -NHCON-, -NHCONH-, NR’CONH-, NR’CON-,
-NHCONR’-, -NCONR’-, -NR’CONR’-, -CO-, optionally substituted C,-C, alkenes, or
optionally substituted C,-C, alkynes, where each R’ is independently alkyl, substituted alkyl,
aryl or substituted aryl groups;

n is an integer from 2 to 500;



44. A conposition for the sustained rel ease of an
active agent, conprising the active agent dispersed in
W@ 2006103148 conpri si ng the copol yner of C ai m 2. PABUSA06/011384
graft copolymer of Formul ag,L3 or L4: Fornula L3
Formul a L4 wherein: L' is linker conprising a backbone

chajn of C N OS, or P
B %ﬁ@llpéeﬂeﬁé"é’rﬂra {néﬁrs %Frhgi%g(%or nmore -C(0 O,
ng(cg)czpmﬁ% -SC(O) -Q(S) O, -CON-, ' -CONH-,
-NHCO-, -R NCO-, -0CO2-, - OCON-,
@BDRPIare santiRiependgHimdl or Clefnllwl, and R NOC2-, - NCONH-,

ﬁmlhdepe%ﬁQGWd% C}iﬂ |o’nafil y’ subst |Rt ut ed

5 R2isC4 al kenes, or optionally substltuted -4
: al kynes, mhere each R |s i ndependent |y al kyl,

substituted al kyl, aryl ’r substituted aryl groups; n
is an integer from2 t 00; @ agd g are independently
integers from5 to 100; e[ E1- ¢4 al kyl; R and R3
are each i ndependently H Cl- 4 al kyl ; and each Ais
i ndependently selected frédm R4, R5, R6, and R7; where:
R4 isn%%hl ich: x is aninteger fromO to 10; R8 is H
or C1 kyl; and RO is selected fromwhere mi is an
i nt egensérrmtag}:rfronﬁ)tosl(];s an integer fromO to 30,

R%is H or C;-Cs alkyl; and

10 ? is selected from

@ ~OHO- O Ot
O OO b 4

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

R’ is selected from:

0 _Q @ and _eHZ%NQ”ﬁ“Z);.

where m’ is an integer from 1 to 6;

RS is selected from:

10

R
: '—R12—O——|—O —R"— \{\/\01’\/ —[—CHz—}‘ *{—H-
20 R'® > X > Y and @ g Y

where:



t is an integer from1l to 200, and R110Uand R'lul are

i ndependently Hor Cl-C4 alkyl; R5 is selected from
wob@eaoitis i s an integer froml to 6; R is sel eBCBUS2006/011384

from where:x is an |nteger65from(10 30; y is an

integer from1l to 200; R10 and R1 1 are independently

H or, C1-C4 al k and R13 are independently Cl-Cl12

aI Wﬁéﬁ@tegﬁiﬁf"?@ﬁ%‘f Cl-06 alkyl: and R15 is Cl-C6

ngmgﬁe foandidG.t oget her are C3-C10 al kyl ene;
R/ 1's the resi’due of a diol containing at

&Y amhie’ atmméepamd@mly)HamChyQ aeydr porated therein, or
(| i)zt f3eS| e of Al ning at | east one
t F%CE% Bp?nﬁlslg%}é;bfgﬁ% glﬂgys%? ’ected from anmi de,
5 i mwéls I%Ie@% oaraﬂcywa@lundﬁes Of-Cy@gyl; 46R AR together are C3-Cio

copol ynmer of Formula IV, Formula V, Formula VI or
alkylengsgiofbul a VI1: Fornula IV Fornula VI where: n is an

f :
flRﬂ isgg " :fgﬁr%s @193 C%%Odl co?llﬂﬁ'mﬂ%o lgaét %ﬁ%gﬁ%ge?@h%t}forﬁﬁty
incorpordtédbpkiDof CH2) c-; where a is an integer of 1 to 10,

and b and are ndependentl integers of 1t
5’ creresfughtn dil e iange aloar ne Sei DR chatisiey ety

10 selectecpﬁorgarrgé’e, %ﬂél, ureﬁ,na%d urethane groups.

46. A graft copolymer of Formula IV Formula V, Formula VI or Formula VIL

paxpooe]

q

Hz —O-I-CHchR—O]—R

O:\\R' ,Q{/B>2><j\ﬁ /CO Af_c Formula V

NH—{-CHZCHR—O-]—R

R1 0 1 R1 (] 1 YR2
Z Formula VI
\RXJ\R‘ ﬁ></ 9&&1@ ><_ﬁ_-|_CH2
NH q

liwmﬁ

L5 XSO e i

q

[ HZCHR-O-]—R
n

15
where:

n is an integer from 2 to 500;

p and q are independently an integer from 5 to 100;
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each B is independently selected fromR , R5, R6, and

R7; where: R4 is in which: x is an integer fromO to
waoemRss1es H or CL-C6 al kyl; and RO is sel ect eBCT/I82006/011384

where mis an integer fromgf to 6, s is an integer

fromO to 30, t is an integer from1l to 200, and R10

€06 acond T e BeprONE el gLl Pl 4 71 0pgpa b and e

areinde?éa&ﬁ!(fﬁﬁ%rgﬁqmoy and ii ywhere: x is an integer
rom is an integer from1l to 200; R10 and R1
R' G- (Emi]e:{iendently Hor Cl-C4 alkyl; R12 and R13 are

e nt | S, or C1-C6
%’Infg %’n nd® C%’mde%gd%ﬁ'ﬁi;ﬁi ﬁiﬂfnand R15 t oget her
@cB Hﬁqﬂeﬁéeﬂeﬁw eslected fd RS, ]((? Ynd Ré; weatdue of a
dj ol containing at |east one amne functi onal i ty
Rn?@orporat ed therein, or (ii) the residue of a diol

containing at |east one fsunctional group independently

sel ected from am de ijx}/ I»a and ur et hane groups.

in which:
X is an integer from 0 to 10;
R¥is H or C;-Cs alkyl; and

R’ is selected from

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

R and R are mdependently H or C;-C4 alkyl;

R’ is selected from:

O O+O0- O

where m’ is an integer from 1 to 6;

RS is selected from:

10

R
12 1B
e I O N R
R > X s ¥ and R Y
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47. The copolynmer of Caim46 which is a conpound of
Formula TV, Formula V, Formula VI, or Fornmula VII where
WR2008/16514818. The copol ynmer of C ai m 47 where nPCHUSIW06/011384
integer from50 to 250, angp is an integer from10 to

50. 49. The copol yner of Caim47 where RL is ethyl

%Ed R2 is H 50. The copolyner of Caim47 where Bis
®f¥nd R5 is 1, 4-cycl ohexanedi net hyl ene. 51. The

COROk WHBkhteQdr thdrR0M® 46, Whi ch conprises at least 0.1

mol % of unrts in which Bis R4 52. The copol yner of

d ai imag integgti fedm ¢ dorpPPses about 0.5 - 50 nol % of units

inywoichoBjs. pal r of Caim52 which
con%vrﬁ F‘%‘gg a%%&&?e’?d%@%‘f@)‘o@ A s i which B is R4,
54 R'Thad ®ébabymdepenfentl) @i 10,46kyhase B is R4 and x is 1
to 2,.55. The copolyner.;of Claimd46 where R§ is
hy d& é@feﬁ 5 Curfea Hkyl; angeR " 1o BlYLeER opnddR 3jtegetigsr are Cs-Cro
e RO is -CH 2CH20CH 2CH20OCH 2CH2-.57. The
alkylen%’\‘c}glgl ymer of Claim46 where Bis R5 and R5 is
R/ # cYi}| oheheameidiieref hiibboetaining al Basglenanylisnfinchionagityan
i intfger .from50 to 250, and p is an integer from10 to
mcorpoggded BETey 9y ncess for preparing a copol ymer of Fornul a

1V, Feiyul ahesids o84 doMontBhing @k Mabton¥lthactioAhngtbd | V
Formula VII where: nis an integer from2 to 500; p

indeperglautlyselecsed fidmyramidenmide, areaj sndagethane giepBs-t o 100; R
is a bond, -(CH2)a-, or -(CH2)t,-O(CH2)c-; where a is

an 1 nheg %E)p&grm%r SPCThin 48%hidh R rQq:ofhpound of Formula IV, Formula V,
Formula VI, or Formula VII where R 1s H. R

48.  The copolymer of Claim 47 where n is an integer from 50 to 250, and p is an
integer from 10 to 50.

49. ° The copolymer of Claim 47 where R' is ethyl and R?*is H.
50. The copolymer of Claim 47 where B 1s R® and RS 1s 1,4-cyclohexanediméthylene.

51. The copolymer of Claim 46 which comprises at least 0.1 mol% of units in which
BisR".

52."  The copolymer of Claim 51 which comprises about 0.5 - 50 mol% of units in
which B is R*.

53. The copolymer of Claim 52 which comprises about 1 - 30 mol% of units in which

 BisR*,

54.  The copolymer of Claim 46 where B is R*and x is 1 to 2.
55. The copolymer of Claim 46 where R3 is hydrogen or methyl.

56. The copolymer of Claim 46 where R’ is -CH,CH,0CH,CH,OCH,CH,-.



are independently integers of 1 to 5 RlLis CG-C4

al kyl; R R2 and R3 are each independently Hor G -C4
wa@bdoghpsiand each B is i ndependently sel ected fPONMURDI6/011384

R5, R6, and R7; where: R4 igin which: x is an integer

fromQo 10; R8 is Hor Cl- al kyl; and RO is

-l o :Fgg ggéﬁ%\ﬁﬁh&r (?lg{p% 6'6 %xfh%}r‘]esé ésnﬁg AR }%rﬁ},zﬂﬁgzﬁqil?e’txagedinsqethylene
orl 10-%@9311%@ RiOarainebgbiliom 50 th N9 RAAGEE bh Yntbbe? frded 1640 50.

alkyl'; R5 is selécted from where mi is an integer
froml to 6; R6 is selected from + y and where;
P8. an A proeess o preparmgacopolymer of Fepmyla {8 gBernula iy Eomtsﬂa VI, or
R10 and RL 1 are independently Hor G -C4 al kyl;
Formul%?ngI ‘and R13 are independently G -Cl2 al kyl ene; R14 is H
Cl1-C6 al kyl; and R15 is Cl-C6 al kyl;jor R14 and R15

are "" drRZ.is|(i) the
MW ea t ome ami ne Formula IV
i ohal Ry T ncor/por a edFthe e|n or T,

' Ha -[—CHZCHR-O-]—Ra
5 n

fpasdponng] -

NH-[-CHchR-O-]—R
OO ] e
B >§)j\ﬂ ormula
j\ﬁv - ) ! " ~ ><O_(]_:|2_'l\lH_CH2 .
t‘i__{.cHchR-o-]—Rf

R1
‘Mj\ /Eo>< >¥><>j\g/ Q —CH;CHa—N—CH,CH, Formula VII
q
[ HZCHR—O]—R

where:
10 n is an integer from 2 to 500;
p and q are independently an integer from 5 to 100;
R’ is a bond, -(CHj).-, or -(CH)p-O-(CH;).~; where a is an integer of 1 to 10, and b and ¢
are independently integers of 1 to 5;
R'!is C;-C, alkyl;
15 R, R* and R are each independently H or C;-C, alkyl; and
each B is independently selected from R*, R®, RS, and R; where:
R*is
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(ii) the residue of a diol containing at |east one
functional group independently selected from am de,
WO pdoda)s1ys ea, and ur et hane groups; the processPCT/US2006/011384
conprising reacting togethega di (ketene acetal), the
diol HO-B-OH, and a con‘pound9 of the Formula I Va,
Formula Va, Fornula Via, or Formula Vila: Fornmula |Va
or + Di (ketene acetal) ere is hydrogen or a C -3
al kyl; R R2 and R3 ar acho% ependently Hor G-C4
~alkyl; with a diol of the r a HOB-OH that is
defined as HO-R 4-0H, HO-R}5-0H, HO-R 6-0H; or HO-R
7-0H, or a mixture thereof® 59. A copolyner that is
t he prpogheh: of a reaction between: (a) a di (ketene
acetal) of fornmula: where: L is hydrogen or a C C3
al ky| x igan miteger femiGiodld;n G ai m 58; and(b) at | east

two pgh S, ¢ DA of polyols. 60. The copol ymer
of O%#’oﬂgﬁr%é’?@ e??’#{edZst one of the polyols is a

pol yoR®heasldagedreore t han two hydroxy functional groups.
6 1. A device for orthopedic restoration or tissue

reon cosi’ng. copCl aj ZQM%%)_
A phar ngceuti ca ondos gn conprNsifg: (&) an\_/ w!
active agerit; and (b) as a vehicle, the copol ymer of

Cl aim46. 63. The pharmaceutical conposition of Caim

62 ere the fracti on gfthe active agent is from 1% R'
o) Y S, , \ane i
to @s ) @ OSI%' : —[—c:Hz--]—t

where m’ is an integer from 1 to 6,

s 1s 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;

R’ is selected from:

where m’ is an integer from 1 to 6;

R is selected from:

10

R
12 13__ !
—R -0—’-—0—'? \E/\oi’\/ —[—CHZ-]- ‘[—H
R > X > ¥ and R Y

x is an integer from 0 to 30;

/

where:

y is an integer from 1 to 200;
R and R are independently H or C;-Cy alkyl;
R and R" are independently C;-C,; alkylene;
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64. The pharmaceutical conposition of Cl aim63 where

the fraction of the active agent is from5%to 30% by
wowedoghosigs t he conposition. 65. The phar naceut PCEIUS2006/011384

conposition of Caim62 whesg the active agent is

selected fromanti-infectives, antiseptics, steroids,

t herapeut i I ptides, proteins, i1 -]pfsl.a t ar
ag:[%t 48 005%62(36 %ﬁ?giﬁﬂ r éi)glb"ﬁsc?h%’z’eoﬁ?g , a’?wda c&?ggc{%jr Ak Cs-Cag
alkylen@ﬁiﬂd_enﬂi cs, local anesthetics, antiangiogenic agents,

vacci nes, antigens, oligonucleotides, RNA,  DNA and
Rats séilse & fg&iﬁ%@%%ﬂliog eentaiging aflsestaneamine fisshonatiy

. - eutical conposition of Claim62 where the

mcorpoi%??\%é?%%goﬁt is a therapeutic pol ypeptide. 67. The
phar ngigput itieadesidoepds diol omtaibing lesstohevihedtdnahgoup

. active agent is a_.laocal anestheti¢ selected fromthe

indeperglegtly selgrisd SPMAEIEF, BN, VECafHbUreaRs BRURS,

. i RE. 1

the prof R YRR S oAl REBhErs BIRAPLCIRRD, I G o, and s

compowmhpli the Fognuda §Vajdoconta CgdtoemoladvIager Formala Vila:
pharmaceuti cal conposition of Claim62 where the »
active agent is an antiangi ogenic %g nt.70. .The é
phar maceuti cal conposition of d ai gsz—me@re]@ﬁém— —CH,
active agent is a cancer chenotherapeutic-agént. 7&k.6n
The pharmaceutical conposition of C &muB2Vahere the
active agent is an antibiotic. 72. The pharmaceuti gal r?
conposition of Claim®62 where the agti.Vve t i
antiinflamatory agent. 73. A net hgd 8f e\Ctl_rragﬁ nl ngﬁa
di segse statg treatable by controlled rel ease local §"®H
adn¥nigtrafio an agtiyve-agent, cofipmilsVag drocal | yon

adm\nisg er a therapeutically effective anount of

__(';H2

2

the acti ¥e agent in the formof a pharnmaceutjcal® T
conposi tion of daim 62. R® —,CHRCHzl—nO—-LL——m”C——CHz
Di(ketene acetal) CHp OH

Formula VIa or OH

R3—[-O—CHRCH2]—N—C—CH2
n | Ha (g
CH, H

Formula VIla  H,c—o0H

where L is hydrogen or a C;_3 alkyl; R, R? and R? are each independently H or C1-C; alkyl;
with a diol of the formula HO-B-OH that is defined as HO-R*-OH, HO-R*-OH, HO-R®-OH, or
HO-R’-OH, or a mixture thereof.

59. A copolymer that is the product of a reaction between:

(a) a di(ketene acetal) of formula:

0 o] L
' :oj\BJio '
where:

L is hydrogen or a C,-C; alkyl;

B is as defined in Claim 58; and
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74. A nethod of preventing or relieving | ocal pain at
a site in a mamml, conprising adm nistering to the
wa@Raoe/16518$her apeuti cal |y ef fecti ve anount of a POL/EB2006/011384

anesthetic in the formof agqpharmaceutically .

accept abl e conposition of aime67. 75. A mcellar B
armaceutical conposition for the delivery of a

ﬂgdr oﬁh]ggﬁt&wgrpo\ﬁ};g?sg ﬁfﬂ%‘gFﬁB?B"l%ﬁi ve agent,

conprising the active agent physically entrapped

60t hi IThb ldbpélzmeﬁ@ﬁ/@lhﬁmw whetguteehst oncofthelfolgalslis £polyol having
conprising the copolynmer of Claim46. 76. The

more thep fiye Hiydiosy fenctionali $HOUPS. where the active agent is an
anti cancer agent. 77. The pharmaceuti cal conposition

gi. d 9{1&%&& Msﬁﬁ?gehﬁ Ieasf'aafm@tg} Eﬁ_&%@ %ﬁgen'bﬁﬁéﬁ‘ k&ﬁfnggng the

rom.the group consisting of b5- ant agoni st s,
copolydeapaitlamm 46t agoni sts, an anti cholinergic agents, a

GABA B receptor agonists, an NK1 receptor antagonists,

ﬂd a BA A 2ta d/ or 3t.re%e$lt QL. agoni sts. 78. The

Bfar bR eaf e s Bosigt SRR RRM 77 wher e i he

f)t | erBtabey t. ah® a 5- HT3 antagonist. 79. The

phar maceuti cal conposition of C aim 78 where the 5-HT3

&t agenpyehicle, Sslcepelymer phmlaidogr oup consi sting of

ondansetron, granisetron and tropisetron. 80. The

%Qar Tg§e :%ﬁﬁﬁ':iceﬁt?&ﬁ’ Q%éésﬁfbnoéf Ehah B &%ef#ﬁé R&Etion of the active

conpri Si a second antienetic agent to forma
agent i<odoi 1¥ato 60/ cdympagittaf tre @postimnphar maceut i cal
conposition of Caim80 where the second antienetic

ent ;.S selected fromthe gr . CONSI,St | of.. al -2 ..
B end B obirerlishr SRR o i 85 it R Ao L 1e fotive
agent iSfbmIWkd BEY.HyCowEgRIYf thedcdafAitBnl ecept or agoni st, an
s NK1 receptor gﬁvtvaglgni st, and a GABAAQ 2 and/or 3

receptor agonist. 82. A conposition for the sustained
8| eaddiedhagpacgutica) ompRspion idrigim 62 Mderaibe agliveagent is selected

. ea . . g ol v
e L
agents, foancea chahothatapeutioeeents ofarauich, dnbiemafiys, ldachkanesthbtos, antiangiogenic
agents,glo 1{5%: gggge%ggql}%ogaﬁégtﬁgs,wgp BWArIeagd ‘é&&?éﬁ?é gl{g%rnluc%otides, and

mixtures thereof.

66. The pharmaceutical composition of Claim 62 where the active agent is a

therapeutic polypeptide.

67.  The pharmaceutical composition of Claim 62 where the active agent is a local
anesthetic selected from the group consisting of bupivacaine, lidocaine, mepivacaine, pyrrocaine

and prilocaine.

68.  The pharmaceutical composition of Claim 67 further comprising a

glucocorticosteroid.

69. The pharmaceutical composition of Claim 62 where the active agent is an

antiangiogenic agent.



conprising a therapeutic anmount of an active agent for
ocul ar therapy. 84. A nethod of treating danage to a

WO e40bnesias optic nerve in a subject in need of PETIUR2006/011384
treatment conprising admnigjering to the subject the
copol yner conp03|t| on of any one of Claim2 or 46

gg\rrp ' :%18 Bﬁ%’?@f&:gu fc('sl gcrlj%ﬂ)q%%iclnyoﬁ} {S%\\{vgﬁ%eﬁgg %ctlve agent is a cancer

chemotB&hptAicQgsnt. Macr ophage derived factors that stinulate
CAMP, macrophage acti vat ors cal ci um i onophor es,
menbr ane depol ari zati on, . phosphodi est erase i nhi b| tors,
dheci fbepbﬁ@sqsﬁwabgq@%@ Glaim p? pdexs the active agent is an
ant1b10t’1c32 adrenoreceptor inhibitors or vasoactive intestinal
ptide, and neurotrophic factors. 85. The nethod of
CIa|m84 wherein the danage to the retina is the

5 f7asul ffhoﬂohmwbm:icadegepmtmm afiClaig6 62 Wherethanctaceageitasbn anti-
ol osH%on of any one of Claim 29, where the active
in amr%t 8 optionaliy further conprising one or nore

nutri t| onal or dietary supplenent. 87. The

pBar necethiod Af neaARoS diséR8 stafe tBdayableley edntfolliall feléade local
where the active agent i s optjionally further

adminigtgatigniod am 4ctbiserespt. RorpBrising facally admingtteriiest thexppeutically effective
amountSSHRRL ?J%@;a? 25 }Te&ﬁnﬂ%ﬁ‘ﬁ b GRlal & &?ﬁ&d &rigin 8Ly

one O ere t active agen IS one or
nutritional or dietary suppl.emsnt 89. The o
10 Fhar nmeicmgthodaif poryepiieg o1 rehewifg kool e atof sit€liniam@@mal, comprising

. .where, the actij,ve agent. i ohe or |t|n
adminifiPREi e SETH IeEB gDy el Ao ale Ml et inthe form of a
pharmzREut{daBi; Bt EptabW&mepdshRnibfiQliikd @nal or dietary

suppl enent is a vitamn.91. The pharnmaceuti cal

conposition of Claimg@88, where the nutrjtional_ or
dPet arymiGabar phasmecqudical apmpgpitign for the delivery of a hydrophobic or

water-insoluble active agent, comprising the active agent physically entrapped within but not

15  covalently bonded to a drug carrier comprising the copolymer of Claim 46.
76.  The composition of Claim 75 where the active agent is an anticancer agent.

77.  The pharmaceutical composition of Claim 65 where the antiemetic agent is
selected from the group consisting of 5-HTj3 antagoni'sts, a dopamine antagonists, an
anticholinergic agents, a GABAg receptor agonists, an NK; receptor antagonists, and a

20  GABAao; and/or o5 receptor agonists.

78.  The pharmaceutical composition of Claim 77 where the antiemetic agent is a 5-

HT; antagonist.

79.  The pharmaceutical composition of Claim 78 where the 5-HT; antagonist is

selected from the group consisting of ondansetron, granisetron and tropisetron.

25 80.  The pharmaceutical composition of Claim 79 further comprising a second

antiemetic agent to form a combination composition.
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81.  The pharmaceutical composition of Claim 80 where the second antiemetic agent
is selected from the group consisting of alpha-2 adrenoreceptor agonists, a dopamine antagonist,
an anticholinergic agent, a GABAg receptor agonist, an NK; receptor antagonist, and a

GABA s, and/or o5 receptor agonist.

82. A composition for the sustained release of an active agent, comprising the active

agent dispersed in a matrix comprising the copolymer of Claim 46.

83. A method of providing ocular therapy for a patient in need of such therapy, the
method comprising administering a copolymer composition of any one of Claim 2 -or 46,

comprising a therapeutic amount of an active agent for ocular therapy.

84. 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 '
Claim 2 or 46, cdmprising a therapeutically effective amount of a cAMP modulator, forskolin,
adenylate cyclase activators, macrophage-derived factors that stimulate cAMP, macrophage
activators, calcium jonophores, membrane depolarization, phosphodiesterase inhibitors, specific
phosphodiesterase IV inhibitors, $2-adrenoreceptor inhibitors or vasoactive intestinal peptide,

and neurotrophic factors.

85.  The method of Claim 84, wherein the damagé to the retina is the result of macular
degeneration.
86.  The pharmaceutical composition of any one of Claim 29, where the active agent

is optionally further comprising one or more nutritional or dietary supplement.

87.  The pharmaceutical composition of any one of Claim 62, where the active agent

is optionally further comprising one or more nutritional or dietary supplement.

88.  The pharmaceutical composition of any one of Claim 62, where the active agent

is one or more nutritional or dietary supplemént.

89.  The pharmaceutical composition of any one of Claim 62, where the active agent

is one or more nutritional or dietary supplement.

90.  The pharmaceutical composition of Claim 86, where the nutritional or dietary

supplement is a vitamin.
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91.  The pharmaceutical composition of Claim 88, where the nutritional or dietary

supplement is a vitamin.



