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CD represents a cyclic moiety such as a cyclodextrin moiety;
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Another aspect of the present invention is a pharmaceutical dosage form
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ngny :T%{lllllgilgglg gganpé&tgfln% Elgeléfl:].?t cgr%n éﬁougné%g g A F%ns 6‘} 1elatmrg to the

negat bd{ﬁn&t&foﬁ@ouﬁc@%@@ﬁbédﬂﬁkaﬁq In certain such
enbodi nent s, | east one of the linker noiety and

: Egt C)e/\c; lelr § g‘é:;ggfl%/rglﬁrc ﬂ}%rpiqisg ﬁﬁ&v%ctlil%naprg\%}%{ gxgager %Fl‘ﬁﬁl’e lﬁ&ompaﬁble

charg Sﬁylﬁbﬂ d@njugﬁtes ctlinQ)al@ihg | @va&g-emtlble \fdmoohlpm]ﬂye paymer covalently

therapeutlc agen é} ent [ d |

(suchagshe ip RarobEaties Spoveyeta g ke Ry i ogica

Shyni Edfedlths RGkledetie bl@dém/éhhlsféﬁé’sem cattain eucﬂhLﬁnbbﬂlmtents the

potenti ates the activity of nother Hq

agent ))olymel comprises cyclic mmetles a ernatmg with m Ker mmetles that connect the
cyclic structures, e.g., into linear or branched polymers, preferably linear polymers.
The cyclic moieties may be any suitable cyclic structures, such as cyclodextrins,
crown ethers (e.g., 18-crown-6, 15-crown-5, 12-crown-4, etc.), cyclic oligopeptides

30 (e.g., comprising from 5 to 10 amino acid residues), cryptands or cryptates (e.g.,

cryptand [2.2.2], cryptand-2,1,1, and complexes thereof), calixarenes, or cavitands,



preferably makes up at |east 5% 10% 15% 20% 25%

30% or even 35% by 20 wei ght of the conjugate. In
w@e@heea0ed enbodi nents, adm nistration of the poOli/yam03/027588

to a patient results in release of the bioactive

agent over a period of at least 6 hours, preferably

at least 12 ours or exanpl e, the agent ma

r el ea¥eddy GO8 1n§c1011ﬁEquQ;dP rﬁgr?’tb I¥erhe cxeligi SHQCWIFMOBISHBQ%@CI to be)
to a weei-folutfe. MOtERin nbodMmBREKS , wherb 8 Uhsar b&yl%el Q%Es%ed the
etc. In certain enbodinents, the rate of ‘%are ease

i s depeHeisFotys issalested suok thapeidet w@meatZéU@fCOH PR §XpCHy two

(as opBRE&DIlRHERBNIRUL G ERAYAHE Ivith Sinke! H@ieﬁc%t ?ucgﬁhat the
rel ease changes by I ess than a factor of 5, preféera

| e5s eRHnGPIYeesPmBfisey (oricansisteessqpialeriten dferating series o
hydr Oéybéhb moRREY MR mkdr I AEHRE suSRAH AR ?(fu? of &A3f ﬁré)%to? m%fety

drug rel ease may be depend’ent primarily on

of endyishleidifuattioaslizgd cydtie mpirbied mclcdﬁwgﬂlmgfah@sxl@01ltltw01ally
present; iy %{H‘}’c}r%ﬂleﬁ%‘l’ Lg%rét‘éﬁﬁ ?ﬁ Lés‘il% du {hgé{ gr/o{q%gls In certain

sol ubi ity and/ or sta j'oactv erap eut
agent embqgldnl@és deryegates ey s01uhbem weter Prsonceattaton of at least 0.1 g/mL,

oot o R0 885050 Per) Usz008) 027988 educe

or elimnate i munogenicity, protect the agent from
met abol i srhhepotigicamey belp pgysetips @ebyakivmer nesjoniomphowe A

circ Umﬁﬁdaﬁ&n& blgﬁ?'blyahlggfc%%gn%[ He o @a{;‘ ogés §; Jfrlf% Pg%r’s a pos1t'ive or

seru sues,
at t emggatevetabsige.irespectiveiyr Trvertah ﬁuoba[ry)pdinnoﬂsm ldagteone bfdye linker

f
rerﬂ]ﬁllblg%)]t ﬁ/e%s}a?l{e g?hc 1H§Jetr€/gcéle gl%fe e'ﬁgggwstg tga?t every occurrence

t Br gedfabht delidty awcipdesst chagpégiief i ¢ ceI I's or tissues.
Poorly sol uble and/or toxic conpounds rmy benefit

parti cul arg bfcﬁe | ng&ﬁ M\PAE; ﬂ%%l}plg]e JDQ%J%RWQ 2 a%‘ﬂ? cﬁagnos‘uc agent, or

conpounds o ention
General adiyptg SULD apmradmdnsiviaert or,a @spbinel thanemks siguigieaht activity

her ei ﬂimlfn}?te{%d %ﬁ)ﬂp gtl[{rfﬁiat ﬁ)gt%tttlapeéﬁg atc{ll; L Of%{lotﬂgl‘ t]eeﬁaépeutic agent),

thera eutic va creases
ef f eqilﬁf@@hbfssam!ﬁ ulaattléasf Hps, 4 5%gRY,.25%ERe%pbratvyn 35% by

| ude radi osensitizers ]
tr ans‘?ﬁq%l?f |Ol‘(g ﬂ{éec ﬁlh'a ik g%,pr&ge“ﬁ? Em% sdﬁl‘g?{lts’ A4l YR theepolymer to
and angdtieggetulieinaekyse of theivhebieiagerAgesttapeadlof at least 6 hours,
chenoat I des, t hat ul ate ce
adhesi © ‘”agﬁ(oﬁ? ge,a%égloF ?@ta‘%ﬂfff W‘@Bm%ﬁ BFFERAY |3<? Lelsqgpd over a
agentriod bf iimbtaaging Iﬁ‘ﬁnﬁ howd tb la(ii{dﬁgl 6 ®5hS tcﬁt%&as’éﬁﬁ /6Q1E>ul s to 3
t n,

STRATE N T Y T S G
W3- r agish ateaste (th:@holysﬁ@@a@ Bﬁﬂo@écﬁﬁ efiynftP BleSABOL 8}, 1R Gate of
bi oactf vity of a ro}el

release changes by less than a factor of 5, preferably less than a factor of 2, in the

presence of hydrolytic enzymes. In other embodiments, the rate of drug release may

be dependent primarily on the rate of enzymatic cleavage.

Polymeric conjugates of the present invention may be useful to improve
30 solubility and/or stability of a bioactive/therapeutic agent, reduce drug-drug

interactions, reduce interactions with blood elements including plasma proteins,



interest, or an agent that facilitates or pronotes

(e.g., potentiates or supplenents) an interaction
w@arwag2009 ypepti des or between a pol ypepti de aPdI/US2003/027588

anot her nolecule 20 (e.g., a steroid, hornone, nucleic

acids, small nolecules etc.). An agonist can be a

wld-t rotein.or derivative thereof havin

e as S obFBHEER YR PYSGENE e PIRICLRS Pb TR SR ipgfrodulate

agoni dihg-eddasakis@ichamproveBitduldtih €G] igptdiatdrigiralfa gy (e 88 the

the expressiop of .a gene or whi h i ncreases at | east
one bIEBRLET i sEiFelsd “%?“%r ek phtumggs a&a&ﬁr@sfewel% igpreye gacacy,

a prafoRnfiR rdrlﬁgr[ﬁétbbdﬁﬁh QEsSubBLE b diffreRap&Fest ABnicities, and/or
interaction of a ol ypepti de of interest Wi th

anot H&sesAFH@E mOélde émgargefad @%W@é(tmtfa pseifigecly orfigeyieaiRoorly
aci d. solubRHna@P MxRlcomBSurkds Ry BElS }S‘arﬂlﬁllﬂm torp6iaBbn into
to an agent that down-regulates (e.g., “suppresses or

i nhi probgnericiamppysgle of th¢ tnyedfona protein of interest, or
an agent that inhibits/suppresses or reduces (e.g.,
dest abiphdfia@pn®r decreases) interaction anong

pol ypepti des or other nolecules (e.g., steroids,

hor nones, ucI c acids, etc.). An 30 antagoni st can
also(gg a—é@#ﬂgbﬂﬂﬁthat down-regul ates the expression
ofo a gene ApfadjlinNisA00R ) 220G /iSO BL #aB s little or no

i nter st or, QQICh reduces the ampunt of the wld-type

pr ot é ?1311?1“8% e onalfs oy B dpfireapes thegfiegtivggetser 3 therapedicpgent.

or sm@lehp &?L‘l‘\laﬁtsm&l@ rlRGERASLS, t@eﬁmfe&mn@]ﬂﬁncﬁlﬁeﬁgents (such
0

|nteract|on eptlde of interest with anot

nol ecicBloraguige alltbalta&ggﬁ berepRptiepataglic aggts aidchgmogir acrznvés,

t er Meptidcl GRIPRLLIAE e lPRINVIRT andﬁ)‘? geli RLNGOTRAL Jelhddbli¥ing agents,
when used in 5 relation to polyners aré

art - rilibiges olemultifyg resistanps and/opeBls mpaps Sice pol ymer s

i nclude polynmers that are neither thenselves toxic to

the host (MBe rm “AfbndRi, BRlse®hereilUEBRInt tORFer @S LB thdtfmimics
t he pol yner degrades) at a rate that produces

nonorfEPPEcyates 3¢ g botitiates s ppiementathobipasiivisy pir oriaieinso!

at t QfefestC Qtnaﬁlearg&{t@l‘idt PRitdtdd dr RS le.g! gbt&ﬁfz&e@'opsu lements) an
embodi nenfs of the present Invention, biodegradat
generigieragtiananing @slypertidesyr deiteron peJypepkide gnslapataer mqﬂecafrc
olgant.

TS 5 STBRETIR UL, s e
ol i govitd-iype protséfuertdsrivatios theteoflpvingatriessiohe ulegmadabf the wﬂd-
may f 5 r,

T AL 5 A L6 Sl RN LR

bi oc r@eimemn crfea@m @rvéﬁctlﬁa@ezgseermﬂmt@nﬂbioe@iﬂitgaf eptoin. An

tcgﬁg agglﬂ&@?ﬁ 5190 EQ%? @‘8& fror %In n_{l) mg]er%rlglﬁ %Gvg?ohtl%%% Fases tge i/lteé?ctlgn ofa

BiSodeghyadsblk @f pmih gatrevith amdulneea nobdatuieor.g.j ataspievgeptiseor midlelt acid.

as inplantation or injection into a patient may be

gg: err‘nTC ggga?{e}ét 'L t’oggeusgcf he'i%ﬁ & lﬁeoaﬁ 1 'réfé{l t@gﬁ ge%?ﬁwt (!own -regulates
(e.g., suppresses or mhlblts) the b10act1v1ty of a protein of interest, or an agent that

inhibits/suppresses or reduces (e.g., destabilizes or decreases) interaction among
polypeptides or other molecules (e.g., steroids, hormones, nucleic acids, etc.). An

30  antagonist can also be a compound that down-regulates the expression of a gene of
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conposition have a purity of 100%to be deened
bi oconpati bl e. Hence, a subject conposition nmay

W@ o299 99% 98% 97% 96% 95% 90% 85% 80PET/USHND027588
20 even | ess of bioconpatible polyners, e.g.,
i ncludi ng polyners and other materials and excipients
descri bed herein, and _stil bi aconpati ble. To
clot or TS Wi Hb o SR FHBbT G 1 B MR 8Ringires St An antagonist

bi oc Omnaaﬂsiob)lea,m dtkin BRYnalb@olBELEw Ak YeckdsHn dﬂhﬂﬁts dhe interaction of
tOXICIt anal ys Such assays are well known in the

art . épe@%%fﬁ nfersst vaHicolist maleae. fdy 2T PFptislerps gucleic acid.
wth live carcinoma cells, such as 25 GI3TKB t unor

cells, in "Eli&eelfrﬂ|"b10dbinﬁ}g1tlﬁlaljb6@ﬁler"tah& "sist@hRtibisitydegerded in

in 1 ? 37 Cuntil comlete degradation is

obser &gon ﬁw NPT BH PO R Fonfnpla RigweEpiibls palyers

HCI . ﬂbl@&é pad{dfers tHAf ar¥ AEitHRLIGeMOMIME Wi b it WosOk. gt Qﬁ animal or
degraded _sanple products are placed in 96-we ti ssue

cul t uRenas)- e desants (S deolymi desraanha lagjf‘a@t“rl?reduces monomeric or
car Ci fIdmeie ‘sdbﬁnft@%ﬂ@%yﬁédu@@ 4 10i! coﬂ%ﬂﬁétfo)ﬁs 111-EH@11ost In certain

degraded sanpl e 30 products are incubated wt
GT3TKBRImats Rfitheygessaiiipeention diodegadation gencraiy 1@@@@9

MRy b gRlaatidest tl@espoo@nﬁé?lui"‘&d M%angsrl@‘@toh i 1ts ﬁ]%ﬂ&ﬁéﬁcr AblBR, which
of degraded sanple in 064/ 0220

PCT/ USZ0R319p/rsg e eﬁqcésqhen@uwr@r latopediate phgoawmcm @higts
pol ym%§1ﬁt11?§1§01£ Qﬁcmﬂle g&;gﬁﬁ nf} 115\{}%1@&@1%?&&61%&?&1 oggl“tles

may al so be eval uate nown 1 n viv
such kpsvesern @mlmd%thnmﬂﬂyamcmq airtipm Orrcahts btooh@windlireagtions

t hat ﬁlg’te@énggte 'ﬂﬁ)ltle ?@g%‘[ﬁ;%lfﬂl%ﬁh&i ﬁ%ﬂtz Slllb é{ﬁg ol%mer

irritation e Su CU
i hpl abersequentlys it @Stalllfﬁm'ﬁhéllﬂee’tsmmb@lo@e@radd(abgmdablspolymer

art - i 'f%l 1‘3 vn%qge SH& a%qxt%ﬁlaﬁ)tg i dl i r]é%:lo 4 nh gaﬁen?tn}?gtbe

and formulations
ar e idetended aftcl ond egmad:eoﬁuty anglysrseli isBioontegysagalkdt eny Subject

oSl Rk Ay el Ao BB s
use donmpoatltnamay canyizel DPEN28Ys, 93%(; DX SE %, 1902 86€8, 80V, 75% or
Vo use gﬁ% as | Vi VO therapé%(snd in othe &
/PR b O e Ree SRR S & U P G ot gneterial
| n gemﬁreﬁn’clpleﬁkggéﬁﬂﬁddl IRfein, ahd stillbetiaktbiphtble.
bi odegradability i nvol ves t he degradation of a

blodegradq%cgmﬂnméw%ghglnt(ﬁSg E%&% 8#%%8% 1%%&%%@%@bk it may

di gesti on,

pol y rimrnebcﬂls@y ﬁmﬂnﬂm a toxauity ﬁ@dlyﬂ“@? Silcﬂl eSbH?BI ﬁlietvfell KnBwn in the art.
cert % ?e t wo dlgfer Yff
bi odg%’}e (dRPPS ) aa AFF8Y T ve pior IB%CH(V ‘éedcal qggma cells, such as

e%an'prl}BTIml ety raeusofn tﬂeSfonb\omg afaaekat the Ehlﬁmylsldegxahéaan 1M
r coval ent or otherw se

cl eav of
t he p}g i3 ;Jgg ‘Ftﬁ %?:q?“?ﬂ is@Bredathconiuting ﬁdheé’r s
and Q{eh@&l{f@(ﬂ Svith Y VL ‘H@IJ About 200 pL of various concentrations of the degraded

sample products are placed in 96-well tissue culture plates and seeded with human
gastric carcinoma cells (GT3TKB) at 104/well density. The degraded sample
30 products are incubated with the GT3TKB cells for 48 hours. The results of the assay

may be plotted as % relative growth vs. concentration of degraded sample in the
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result, and even nore typically, such biodegradation

occurs by cleavage of a bond connecting one or nore
woRogkemd t s of a polymer. In contrast, anot hePCT/YpmoH27588

bi odegradati on may invol ve cl eavage of a bond (whet her

coval ent or otherwi se) 20 internal to sidechain or

t hat connects a side chain to the ynmer backbone.

For  Bseavplare well- fe pdeiiqi plytagre Apd ]Eérm‘dﬂ‘ﬁélﬁ OF e eIt invention
nDi et faphlk@6HORANARI Dy HelKnERRITVilPtettB&ucPRIsHPER aneous
backbone nmay be rel eased by blodegradatlon In certain
enmbodiTHBHIongHdats & canfien giphiBey & N4 seuse gignidicatt levpls et irritation
of bi gAeEsAHA IR HERYL ARG HHFIhRLidSReOf @ pol yner.

25 As used herein, the term "bi odegradation”

enconpasses bot h general types of biodegradation. The

deyr adat i oherglte tdegragablsd aparisseanizepang H@}Udﬁ payymers,

depengsimddiitioRedntl f@lﬁhu@aﬁ\éﬁ‘sr ‘s&:‘iﬂés Bfosd @St heﬂeﬂchlldfjelr 91tended to
the chenmical identity of the I'inkage responsib

any dé@%@déﬂ?l%uset%lédwdébla Pelymesityphieally diies ﬁaml nonr t y ,
bi ost @i@dég‘l ethble %Ggmeg%g FRLHO ForREOR Sy bd cﬂ;‘%}aagd &Tun%%gg] In certam

pol yner, ySi cal characteristics
30 si @e‘)od@flerﬁsa sychpisainvolvesid vivh @sarsehd aandvlt'@tbatalpmrandfn othe1
agym née?ttaﬁlaéﬂb%@rmef%r su%?f ﬂ%}gh\%lvets g0 Gt & { %65’1%1?{, ﬁ’Qél g%n"f‘r

wei ght, gree of crysta
t he a:rtzlbv@bmdmpmm@hmm@@iweg@am ofgrbeaibgadaﬂawqaolymer

bi 05t 8 ] oo kAP LBl AUALLOD o0 BRIRUS9L A0R0L G

pol ymer is

is i npcemj@dntpcln@kbarelronrmﬂ}mdrlalssbtmnd Ilmcemameﬁ)dahéms two different
ternme b In_cert

e EoBoal SRS Bl ol BB B R RROL FRE b Sl et of
abfent bloqlegoatdhnewn st mmlaé clmmfa)bﬁdi (whéthericoyaléi@r otherwise) in

char a0t BODER e B ud it B horierrind tigpraers ppicaly
such regilt, amdmteanmestyptkle/ hich degdegadtibobec At oYage of a bond

depend on. not on| ¥ g e al |denh|ty and yS|caI
char 2SPETHBE pRSPtaort AESBUTG EF polbizer 1t e AR et
I dent bibdegtidaticat igdyl ial {189 cledvAgeutROOAY BfhettREERARNT or otherwise)
gﬁ?radatug J t he s ﬂkeCt conp05|t|ons i ncl udes not

PfEna] & RILBARYSDYICOMIER 4P Sl Brihppi{yaer haclgone. fpr
OXi d adxafipledn the@pel A58 ¥Sbther cﬁéiﬁwﬁ'rﬁ?&etg/ BRached £5 140del PRin to the
of internolecul ar bonds such di ssoci ati on of

host / RGERY PRebpreRas by ea@éﬁﬁénd@w@t%ﬁep@wuf Snbpdimeis, one
Wit h drahebtld ok BEth YshepA) t}t}fé§5§blode§1a9§c[o‘il%a@/ RERQMHABNEf

polymeric formul ations of the present invention
bi odeRff ¥ wi thin a perlod that is acceptable in the
desired application. In certain 15 enbodi nents, such

ag in vi VCAstl.B@d RYin, tBelen 96dBAALIRN cRGEIPESed PotR general types of

peri 01910 egr: adatllo){l The degradation rate of a biodegradable polymer often depends in
part on a variety of factors, including the chemical identity of the linkage
responsible for any degradation, the molecular weight, crystallinity, biostability, and
degree of cross-linking of such polymer, the physical characteristics (e.g., shape and

30  size) of an implant, and the mode and location of administration. For example, the

greater the molecular weight, the higher the degree of crystallinity, and/or the
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| ess than about five years, one year, six nonths,
three nonths, one nonth, fifteen days, five days,
w0 boogm2299%ys, or even one day on exposure to a PCT/US2003/027588
physi ol ogi cal solution wth a pH between 6 and 8
havi ng a tenperature of between 25 and 37 C. In other

e e e S R T Y

on t hdowlasTliemaipbdegatiatdsr.is fentkaied chb@f iateribl@nd loBdsses also

" bi oer od refers to polyners which deliver

sust ai°He 3#?5@?#@6 amounts of therapeutic agent to

target tissue over desired extended periods of tine.

Thus, a pdhycarmin aﬁb@ﬁldé:mrgw[li@elh ke bidiegaddopalymérgo has a

bi ol 0 environ oSt .tiss. in

oro. oDaBi S hed TR el RSt G e R mg ofsuen
oxi dapdmﬁexsmaje&aamadea’ed bR eelédte PrIFRLAN Paterdids. If HRh

host' s |nfla tor onse. ThIS results in rel eas

of 1 NP REPESUET GiodkgEEIR iy eBPE AR PP (e Remical ientity

coval gmtphldicei ekhridtRitics of FHéolyinter, BAF 418 dh tﬁm%@%ﬁﬁﬁw ial(s)
the materials  of the invention utilize the nmanmal

own WOERTBRREE Mefrdn- g riatiog o the subipe coapasiony éwgwg@wt only the
t fer efl¥ava@sofn@tRldRafPh&dd @SC Iy Qﬁgiatlc;@anmr 2004182200850 the

PCT/ US2003/ 027588 The blodegrada | e pol yners

pol y| Sertptionpiiigernpdncylgr Baugs, sechas digsocigtign of host/guest complexes by
pol v aftdeGrid asﬁ@héx%ﬁxﬁh@ln @RH%ME‘?TncKEB%m have been

I nvestigated extensively f nanoparticle

fornulatlon These olyners are pol yesters that, upon
i npl ant at i AP e‘?‘l’f@“ﬁ%’&% polymetis fgﬂ“‘élﬁtfﬁﬁlﬁ af thy @F%‘FW gjvention
The priggbafdds wathinsHsebiodMdf Qbdchiab1a {fhe akid e Rl onYin certain
conpatlble and netabolizable noieties (e.g., lactic

abd d PRPAPSHEHFYCH as iciitp) thergpy, s¥ehaleeradajion ool ip arpsriesesyally
from phenRodyudiwetyBfs Ght Lif, s%hgntﬁy Hr& mERhY H?é'month fifteen
bi odegradation products are formed at a very sl
r at e, daypdivedacethars daps ondvEe ere dayon grbosers|td aphmcql@gml solution
Sever g b ?Hlbémeeﬁg el ?ﬁ v‘.‘m taneﬁlggétﬁl e%‘?%&%&?Z?QNigﬂ"C. In other
proven sa I'n drug I cat1ons in
t he f@?hﬁd@fleﬂmﬂwm@b@lel dngmdosmmeegd ofthstrecet @boutrphelmtur and

er in contraceptive

g%t |%g%?%ﬁék %H&%hméﬂﬁH&%@mm@?@%ﬁgﬁﬂ%hese pol yners
are also used as graft materials for artificial

organs, dridisplrin iy ters Thinseadable” iknbioanbscrawhicis dakiver
engi ns%?tﬁfn@(g eff&ﬁ@cs&lﬁ&ﬂs PHRr ag@?rtctér &Bc ot p%et 824 §\?e? decfn ed

(1996). Thus, these pol yner I me-tes
var i oeaiﬁ%nd@dpipﬁllllodmftmm Tansl amobvenacz;alfdelgftot1ehmsrmn01u1$tehe

Ng?t Bl%%%&l%ﬂ& l%lehp&%ﬁstﬁ’géﬁéqﬁg ﬁ’le %Lg dn %l?e as%Dé% a?s!%l%%\étgg to

huna Mers are useé
pArar nydull iy cpayrhes aad Dxldﬁlvagm@tes under, and in proportion to, the host's

inflammatory response. This results in release of the therapeutic agent via the
breaking of the covalent linked bonds. Thus, in certain embodiments, the materials
of the invention utilize the mammal's own wound-healing repair process in being

degraded thereby, as hereinbefore described.
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vivo, it is essential that the polyners thensel ves be
nont oxi ¢ and that they degrade into non-toxic
walegaaetapd on products as the polyner is erodedp@lyUsine3/027588
body fluids. Many synthetic biodegradable polymers,
however, vyield oligoners and nononers 20 upon er03|on

in VIVOt t .adver i.nt er act 't urr.oun
tissue. E blo%\? ﬁ?%a\ olymers pplylagtic ag poelié%‘:’é’ ff@‘g
To m pmly]laZt& -lb@lit @it cofoyrddr (RINGA), Bi@%e@ﬁﬂv%ﬁ@zﬁtad extenswely for
carrier and its dgg‘% tion gr oduct s mers have
n

been aaéugp?jﬂ%la f%g)él 1eﬁ€a]eq} ners ?6@85’8%’[@? 7@1: upon implantation in
I’TEt abokibbés un&ﬂ'r@&ﬂﬂﬁbhé hyelyeRS the %b&ﬂ@é o8hoh 1A s8hre

such polymers are the polyesters derived
f r m Llﬁ@gfce 36?01@&9@6 pReEmgiabelizaeimpistignisicd dastic a5d and glycolic
deri vegaf Wﬁﬁh @fé‘ e@&ﬁ@éﬂ'y Q§nov%d RYAREE by b?'tl?ee&ﬁ)fé%pﬂd%yaé Polymer

bi odegr adab| %Fers are known anduSed

contr Pﬁ%aaqatéplb%lg cifargfoamnerat @dﬁh?@mvglates@r@dilw gamnt gffect

Zr gggﬁg%%l &‘Plcfuﬂldﬁon f S’Jveﬁl(ﬁrgtﬁ?én@ stud&é v$rth ﬁ’l@ge pﬁ?ﬁlﬂel Rgiave proven safe
4, 5251114@@ deh'Melg ap;pigzphmmlsedpnglx@fogg gf m@n Jges PagrospiNeres, bone
41(22?11 a2m nHteﬁals Ps"ﬁf'crlca'l\lghtmés g&g al%ogiﬁjco%pagéfjtgg tafﬁ{%né\l? for long-
4, 745tegp@ @ffecé:ﬁ dT hes@ @lynpm are N@o u:Sd zg_’glaﬁéﬁ}a;telmhs fdﬁﬁiﬁcial organs,
(2003/ 8%%9&%}1? %Tlé yﬁg&%{e%g&‘ﬁ%ﬁé tl'sAéuQ @QXC%{IH%MIVG %gg't rﬁn&n@atule
r ef e.r Med (:826-8;26 P96 h akhus, shasé p(dylads Qlevegaeﬁn fine-eStedrin vaaious
ﬁlngg\r/ﬁ%}]l{:/agllog? 511@' pé% %Xge(rl)fg da/r huma useP oss ]glﬁ)p)é)é?lgéll, %ese olymers are
cbindi FJDAfa;vpﬁomai fodBumdrhge.aci d| ¢ and basi ¢c environnents

of the digestive tract (e.g., stomach, i ntestines, 5
etc.), aci

cl eavage, \% nll%?nggg%g i %ﬁvgly rBTPé aglé?cg aolglcah g agents in
and pvlm,etrlabﬂ;synttaéﬂletrtht polphgrs tlmim@vccsa:le nomtogic tand)tmat they degrade
ver t e%{o?%)ﬁgoxé HggI%P Aoy e@%?%&S as the. qo }ﬂl%eg pS e1on§ |bP§ lQléeﬂ)ody fluids.

g r o u pManyasyuitliétm; bukiéa‘gl a"aiableipylymeef Ierwel€r, giap (ﬁlﬁ(ﬁl_ﬁtlg Bhd monomers
in_or bran

S tric or 1 symretric.
con‘podor?a evﬂ?foélﬁn lﬁgﬂla?'/@e‘isf’%ﬁﬁwcitﬁmg tﬁ%/%‘i“BB‘é‘{l‘?%‘?%ﬁue D. F.
nononwilliphgJuNaer. Soi. 1Z83Ne9825.UTd albli@ie e tbeiciPbmhyintact polymer
links two s eties ertain

erbodiTR AR TR IR oL s e e e anaslsid on

cont adaniralgy @iculriagsietab¥ies. fRIGKEbIYARGI o & @RSyl NS RHE examples of
whi ch reaction angw(gus I i nkage. of the cycl odextrin

ronon¥f PYRRCIS a4 ehPUvRsts!s @&W%’é lagfic e dhycofie g and polyamides

QrPUPErivehirel afo Reist he sane 15 or different,

termnal or internal, of each comononer A precursor
i ncl ude tﬁ:&luﬂél?eé of bioérodable or biodegradable polymelspaleknown and used for

controlled release of pharmaceuticals. Such polymers are described in, for example,
U.S. Pat. No. 4,291,013; U.S. Pat. No. 4,347,234; U.S. Pat. No. 4,525,495;
U.S. Pat. No. 4,570,629; U.S. Pat. No. 4,572,832; U.S. Pat. No. 4,587,268:

30 U.S. Pat. No. 4,638,045; U.S. Pat. No. 4,675,381; U.S. Pat. No. 4,745,160; and
U.S. Pat. No. 5,219,980.
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not limted, to am no, acid, imdazole, hydroxyl,

thio, acyl halide, -C=C, or -C =C groups and
walesuwziopves thereof. In preferred enbodi ment SPCT/OB2003127588

functional groups are the sanme and are | ocated at

termni of the conononer. In certain enbodi nents, a

conpnoner e i NS, one nor e penda

groups W t‘Aﬁb gﬁycﬁéé ech‘?@ %C)g FHE £ a?a‘?ﬁnﬁﬁpc nl?ﬂn}i‘ﬁf’é’rfn imide)
Whi chrefeaotaibond tads tleaed (é. nkagstedfs cldagsdan Earhi £hy¥g&Ht and a

or tar etlf%ﬁbg%%P can be achjeved, or branch d

pol y rﬁﬁl—ki Bgy Sg&(pﬁl(@\l, %(HldlthE§< a]%lﬁpl@ gi5el cond1t10ns include

f unctth@radic 8fObHRR enWRInGRNITRY 118 Qi defif e S20Ee. %r stdinh L iRdtines,
termnal or internal, of each conpbnoner recursor

pendafit); BFBIGSYIFRIMEAEST afiimorapney MAKC 4lpavReceme ab@hsarnﬁwbothel
aci d, bibiBkidA%RcBased) YAl ﬁéﬁé%ablytrgfef){o pl@ﬁéﬂbglazﬁlcb%ﬁom in a vertebrate,
ethylene and et hyne groups derivatives

t her e¥¢h a3 ampmmpglj n enbodlnents the pendant group is

a (un)substituted branched, cyclic or straight chain

A -C 10 (pneéEieadh Mle@é‘zm@e&onﬂin&ﬂa A pRIcudby] alnkdb, “linker
optional |y contalnln% one or nore heteroatons,
X

N, O, gug;p vindniipker meietHsieptogny ﬁiil&ﬁ%}lt c‘yp@gx branched, syn%metl ic or

CPO| APRinke#R APl vhiHAFBR BB on il £GMIAM riMdoRorfer precursor
cycl odextrin 30 nmononer precursor, two cyclodextrin
nonorfécdiehtable cyqliskeiety Befettne sudiyngieiea faggther. Ha certain

Pr i Medih oBHERXY bornSdifdRiePA p%@rs@rylg L 9&1{‘1‘%&1{6&1 Bo:TRRARGE led Tb

the primary hydroxyl 15
PCT/ Uszgiead@rorpsthrough d\éncﬂsfre@hm msirthw@ﬂmﬁeofﬁlnd gyclodextrin

MONOIERS, OIT%YS daﬁ 'bQ haxgcv(a@ eE>§a @eﬁ%@ﬁ%m%ﬁq{ g%d &ng m%& b? the same

one cyc} extrin nononer wt seco
shisde %fdlf&m@mh@mlw of mtbel)ai, romf nach ISOIN OIERE) ACDTGCDI}’SOJI mchlldng)ut are
odextr

t htthntroh MRy Ay d l[‘ll'(l)l()')(yaﬁld 11111Xazlo éoxé/¥ %g?f SEV (J,]Ia ilfe, TODONE! c—c.

€ Ssecondary hydro
cycl qnlenps lanchddfﬁ'mbm tthereBE. Cmmﬂefﬂgéd)emb‘i»dﬁk&ﬂﬁl Matw®ABct@hal groups

such I| k exi.sf in the_.final co ner

the AR P i miah T P 6 e RO oA B mpitiments,

finala mmbmae& pReayrs@r@ontBi@sl biieddr mog@pdnditt Grdu@s @'ith aﬂqyast one
protonat d groups, such as, for exanp

QQE) 3}1%1?) al gmygﬁ]?raﬁg )gx?/laﬁtblgjictloa ,an%’glﬁu%hlp et af tacl apqgg;c agent or

cont ahiabtiG IGeR! &hoR %EIﬁQveg re %Hﬁcheﬂ%@n@ﬁm‘[foﬁ lca®¥SdPRIeCed.
SU|f3%m6WPSf hat e, bori nate or car boxyl at e The

char UBEHABRLHRIPS Ama?lmﬁéb%%ﬁﬁmvwgﬁl wgntferminal or

adj usheghabyr @dh bshbidehePH Qb ﬂ)cﬂﬂéﬂ g1 oﬁﬁ %Eﬁjd@ SouPhre not limited,
sui tabl e conononer A precursors i ncl e, but are no

li mi tledming, acid; dmidarals, dudrpxyghiol, gyl leeﬂm &fgeress v qﬁMy lgroups
PI50Pi A0 %El@\)atl%lzt’hel @(ﬁd Il%e%élﬂ%hﬁbﬁﬂn@ﬂﬂs thS Héﬁgﬁlﬁtg?ouia SP))

gl ut amat es, and art ates)
cycl dupRibsiitied Sranahe %@hw mhgoh@ﬁl G IhE 1 pesfembly C1-C6) alkyl,

| nvens bR Ypttally BE&ining one or more heteroatoms, e.g., N, O, S, within the

chain or ring.

Upon copolymerization of a comonomer A precursor with a cyclodextrin
30 monomer precursor, two cyclodextrin monomers may be linked together by joining

the primary hydroxyl side of one cyclodextrin monomer with the primary hydroxyl
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15 branched or grafted. As used herein, the term

"l inear cyclodextrin-containing polyner" refers to a
w@oeiogoe09zonprising (a, (3, or y) cycl odextri nPCT/US2003/027588

nol ecul es, or derivatives thereof which are inserted

within a polymer chain. As used herein, the term

pg{ ytélg d%fc%lgb grg%)é Ei%)glll%: %grtloq%%} | l{}% fémgy gegg)c(? / ef 1y§10xyl side of

mol ec bllhee@plodsfxtldlembmaﬁdl Wath tlﬁé‘lﬁﬁ(ﬁﬂﬁry\/lﬂd@hyl%ic% i @ﬁtdﬁé’”(:yclodextl in

off of 20 the pol r chain, The t raft ynmer

as usBd"WeF e Yy %Lflérg e many, Bt Slg’?rgﬂ] Oé‘g BY%O%’F@H“WQ@@T

addi t ivanéle ss@ingirl @$dratyl aEb Gﬂaﬁé&ep@%dﬂeitl ig E&H&%eﬁ'&@& rdehgly,
The term "graft ymeri zation"

pol ymer _ backbo
dehot %‘%nbdnaé’BPilﬂtgP?l&’éﬁl%‘ﬁ may exigt @ph maépwly@haa. Bothghe

gr af t @dndater A pRRUN¥EBId ek ohon G o Sthé Bndl I3@#_(fl‘§/lrle:r may be
consi sts of one or several other nononers he

pr opeRiTak cPfonicHe egPyurantainpe ppipepted Broaps il 3t &H cxample,
for 2guexmnp Elﬁmoﬁﬁllnuéi’dnlp's)t ¥r anr@ﬁct de'%g b@gblﬂglmn‘é@gﬁ%‘[onmed groups,

absorption, wettability, mechanical ~ properties,
adsor Pl 8h f%é?rémplésrﬂ”f@?’d?hosl@ét@ﬂ bepr léatﬁﬁr ear ‘@ﬂ’r\YIa@é sThe charge of

S r
: uh(?cﬁ&gﬁfng?@?{ Lhoegr céﬁoé%ﬂé? md LUﬁIang%tecpﬁséng% ?Eg%ondmons
o no ne¥asnplesd Su1taé%roaln0@cr1@m 'tA precursers iotlydea Sutiasebt hierited t,

gﬁgﬁ%ﬁzg‘iﬁgﬁ %gtd’ cgtgfégig&g%cﬂ{lwge@ v\%rg.ggtﬁﬂ@f[ﬁlj talli]ciechfsucnnmldyl

As ussilietater(BiSR)), glutbmaing hedasp@tates| odext ri n- contalnlng

pol ynmer refers to a polyner backbone with a plurality

of  branchrRQLOb xt

starting pol nlty (?Bx r‘g{‘&g%g%ge&%g?ér?g @Qﬁ Pl@?énﬂﬁwélﬁ oﬂ ma?I be linear,
bhT k by ﬁ@hﬁﬁi‘iﬁldgl afdash /@e@@d lmwelmfthnguny‘r‘&emanbacllod@ml ﬂmyalmng

have &)lﬁ%&r’ ?Afélg §/0 a gl/oq 1 xtn%f}éug)%_éflogg gsrycy%%%g/n% 670?11863, or
d er | VEiveees tlﬁm()éwfuch amemettecdwiﬂﬂh @ polym@r élfatlf,‘ dAs 138d Kerein, the
the chai n. cl odextrin poiet fers to

(4 G e B R R i b S e Cis o el ot ao@gsing

t h e r e@(f B ) Gﬁld'ﬁBXtrlb @nolldulel @k ﬂerﬁl)&hﬁﬁs Zlﬁ:‘ijeo@ whicRAHCRAdant off of
Cycl odextrin nmoieties my conprise optiona

| %91 keﬁh% PO@PH dnm Thatrmpeattivelyage rﬂsélsedd‘ﬁff‘/“b’refqi alogerobmer
|'i gangsiesmy whrh bW 4dogiond 1 n&Es dchdies %eﬁ'ﬂéhteél btﬁﬁ alh a3Blymer

optional Iinker. Ih | i nkage may be coval en
(opt i Brkkang- Vhatenn Seylpeyponmstien issneles 2 @hgnerlza@cgt igmdrich a

am degde &@ﬁ]b?%ﬁ&ﬁ@ﬂt@@ﬁb ﬁﬁém&ﬁt \?}%):h Qbe Eﬂ%yl (Qﬁs@s of one or

host - guest conpl ex bet ween cycl odextri
der i VRY$9le0tln enonpiaers h@hmemﬁm Oég@rgzafampbmet eltgietd sugh as, for

|ifgané;(a19i let Bgubhfly qgélfu%ﬁmt \k’é}g‘%§01?& e@g@ablllty mechamcal

Cycl odextrin noi eties may further
car bahgpirtaseadsoipten kebavipn et e derlty merermpllass siarﬂtby) ﬁyxtirt]anse of the

NI et 1&%1 WH%%? gﬁcﬁé:n( &Stﬁe typeaoltnd%%{b%gt tf?l e y%?, et%énonomels The

core, elt
| i nkaga) "gafting ratio”, as used herem means the Welght pelcent of the amount of the

monomers grafted based on the weight of the polymer. As used herein, a branched
30  cyclodextrin-containing polymer refers to a polymer backbone with a plurality of
branch points, wherein each branch point is a starting point of yet another strand of

the polymer backbone, and each section of polymer backbone may have a plurality
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t hrough a |inker group. The term "ED50" neans the dose
of a drug that produces 50% of its 15 maxi num

wo eapone or effect. An “effective anmount' of BCHUB}0e®027588
conmpound, with respect to the subject nethod of
treatment, refers to an anmount of the therapeutic in a

preparati on which, when a d.a r ed
dosagBor BgPiie AYGRISYiA &0 I%L‘Eg g?‘fvaﬁ‘é‘%gl?e&ﬁoﬁgl nyegr 8 Gratied
cli nlﬁﬁgtﬂleydgﬁlcept abl e standards for the treatnent or
prophy axis of a particular 20 disorder. The term

“heal thcare providers” refers to |ng)f i du

or gani zat Tagsrnp ﬁ@plod@ﬁy@@}n@@t}h aefeishe & & %réfg\gycécécgex‘?lg néolecules
PErsSQN4e ﬁl%% @k}e‘i f, \ﬁ iG mg}xl?enfﬂ hes Ridized@aldihgartems.
prOV|ders octor's, hospitals, contan|ng care
réti stniedtxtnmmmmam@scomm prtiete! iakeyp.nigptional therppeyc agents
subacy 4 1n9BEAH A A optional
clin |33(§c,/8r t%%r ﬁm{elzéatlggn 35}%% fuﬁi‘)lﬂ ﬁglgegirtgl c enlt ers 1 Op one
heal tinkerg8he ﬂlelage amapl bHMZYa?nt (optiangtly m@tbmﬁ@e%ab&%b%@é& g-
her ei n_mean V. Rt &k Set
or r‘r@ftﬁl &jal hides, gSBlegg'E%s alglecﬁlcf) hﬁészg]kﬁﬁy 6 e@égss‘é gLITHt erllpzéxs etween
may Itlm:ctyldd)de}amy deroztamn armelttlnedhel weutm@enbmd@mtqq@etmg ligand or the
r oun i nf or t
a@al I QH?I? fipkasits F‘?’Pﬁ t oand ldr} c ggl g@%?ﬁ%t@%ﬁde diEbf b
bri efcaﬁbbhﬁt&htahﬂowie@ Ipfﬂf@@tﬂj/ Smfp@roaﬂbishmtg 0@)&/[1@93@9 gs galactose

"ot erend o Ve e cdie SUppreD ko ik L EREPAP LA

docum{@lahﬂ&tgmepl ons can be suppli ed with the kit
or as a separate nmenber conponent, either as a paper
formor an, el ect, i,,c_for L is64

o 569 Pht
conput er nfelgéeé‘bll 'E%n%%era & tm%@?%g@%r t&?Pl%Hg& ? fom an
I T8 erfgtimwelsdpbse opeff@s 5 recorded presentation.
I nstructions can conprise one or nultiple docunents,
and are npant. to inGlyd L€ FelSheet 10 subject
used her ei’t! r?éfg Uvegmg%HI (gfcatSH@%g?Mg?ﬂ]I ’eas_% l_e%%vvo ° _Su Jecf
c onponehbdof teatmsdni, refers mgart dneouki ¢f theTherepduéie in & preparation which,
conponent s stitute.a.f ctlon "
pur p o‘§]éen alpﬁﬁ?c{})ls (%%IO% AfJ os%%pl 6}nex{l‘Ellotudfeso%bé?leﬁgéc}f&@lng 0
physi g@mlidayty paejtage dtaﬂdhrdsdqethd‘lmatmmt er‘apla{l@dlsyof afpgrticular
exanple, a kit conprising an instruction for using the
k£¢ Yr may not physically include the instruction
wi th ot her individual nenber conponents. Instead, the
i NSt ruct i chhecam 'thealthapp Iprevdiess reders tepiadisideal prendy ganizations that

? 8?&0&,{9}*“8& hﬁaévgagéseéﬁﬁ%ﬂtg agerson U 181[1‘[}/%}:0 eh}?&l‘iﬁl%f‘ahealﬂware
providers" include doctors, hospitals, continuing care retirement communities,
skilled nursing facilities, subacute care facilities, clinics, multispecialty clinics,

25 freestanding ambulatory centers, home health agencies, and HMO's.

“Instruction(s)” as used herein means documents describing relevant
materials or methodologies pertaining to a kit. These materials may include any
combination of the following: background information, list of components and their

availability information (purchase information, etc.), brief or detailed protocols for
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conmput er readabl e nenory device or downl oaded from an
internet website, or as 15 recorded presentation. The

W eori0210B50" neans the dose of a drug that is PEr/nstoos/on7588
50% of test subjects. A "patient" or "subject"” to be
treated by the subject nmethod can nean either a human

non- hu subj 20 The "poly zations" of the
pr ese Haglﬁt“ 084’116’ fﬁ‘tqt‘t]%tée ‘ﬁa?eééFCIlnécﬁ‘ YRPUT 2@y other related
cat i oficGmBRE NAB &Bas B bé!‘ﬁtp?sh@ﬁvﬂﬁt@@ kit oPss apsfepal ate member
bi functi onal nDIecule(%éﬁna ogous to the formation of

ny| onCOMPOReNt, &SP R RPN B Ia’é§le%t&télll? fgfm \ihichmay g sapplied on

t WO OfoniPate® reablitld BERHY dERBC! dXnRUKLERS ad Hddnd %Gstrte or as
with each other (but, preferably, are disfavored from

r @act iepRidsdressaiBlia Unsifurions panseastririse onecvifotiine flosaents, and are
or ot et FARSEdALRTSIpdaRd, 25 reacting two or nore

di fferent conpounds, eac conmpound bearing two or nore

reactive npjeties that react only with reactive

moi et i es ofsitdies pef @ﬁrpmdm%gﬁagct(qn of at least two components

i nt erdwabiRGHaRd M. )Tog@ﬁerwﬁte coﬁﬁoﬂéﬁfs %bns%ﬁttt@zlt ﬂﬁl@t‘iﬂonal unit for a

pol ynmeri zations such as olefin netathesis, and othe

pol ynBYSnRRosh aiNidirlgnenen gappanents mey be pitysisily rackafged

thﬁ %Eethe}%t é@@al%@%ﬂ/ P%?gx%%léa Chlt U%@%{#?a% 28Rctiocd¥er ﬁs%{gmle kit
"prophyl actic or therapeutlc trea

ar t - redoyrnaeyt Angichihcinelddsthe theirvdtion mthro@wr individve! hosber

of ong 8 @dadt G

adm ni g er{e% prrm?oar ttﬂgmg?%rtrl?gg o l%rEH gg€§?§6gala 1 ﬂi‘%“tltb

unwarrogworet¢ithérama papegform odprs éacg@nwrfom eich urayda sgglied on

;tr g;ﬁy?{éoutep Feaﬁ‘a%?e maﬂ&?ﬂwlc (g%tg\év {rﬁ%dedrﬁeo%} 11 1n eme% ¥V5b81te or as

dewehegnmgnmhemHMManted condi tion, mhereas |f it is

adm ni stered after mani festation of the unwanted

condi tionppt & peat G tathhi- i€ 500/ -k 1 akiS

ntended Tor i SRR ihSock 061 BRE W tehhiifspsi s

exist&h@d@nmanted condltlon or side effects thereof).

The term "preventing"” is art-recogni zed, and when used

in relati Qfged orJ-QulﬁQ:QdﬂotHe Aate S e Qtﬁo i@t hRGdh gan mean elther

recurrence (e.g., pain), a disease such’as canc a

syndﬂdﬁ@%@émp@ekmB@UﬁMQ@ heart failure or any other

medi cal condition, is well understood in the art, and

izcl udes aggi %lﬁhé%ﬁ&@” 6ff th@pICUTPRASE R oMk 91!311&1? qu%?I% and

the frequency of, or del ays ? he onset of, synpto

a medieHec BeHEnEmers el as 1%@1&@%blﬁl@rt@mﬂl\mol@@l@ (analogous to

subj egd roRbidn ot 9?1%11 N E&LER 1\{131655193 &1915'919\?1'1&1;. Brs TS more

15 prevention of cancer inc for exanple

r edu&tﬁgemﬁ@acﬁmgﬁttq‘;ﬂha@ g[agtcvylgmagh other (but, prefer ably, are disfavored

from reacting intramolecularly by steric, conformational, or other constraints), or
25  reacting two or more different compounds, each compound bearing two or more

reactive moieties that react only with reactive moieties of different compounds (i.e.,

intermolecularly)), as well as metal-catalyzed polymerizations such as olefin

metathesis, and other polymerization reactions known to those of skill in the art.
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cancerous grow hs in a popul ation of patients

receiving a prophylactic treatnent relative to an
wardonezioed control popul ation, and/ or del ayi ngP€h©S2003/027588

appearance of detectable cancerous growths in a

treated popul ati on versus an untreated control

popul ati o e.g.,. Db statistically and/or clinical

si gni fi camheéﬂghmo%@%t\lfe%ﬂe&?eﬁtfc Hgatgygu if préagcpepized an

i ncl uphemides dmiEXANPh & thé BEUET dhe of BerdBIMRALLIRE compositions. If it

di agnpses.of the infection in a treated popul ati on

ver sut AR IUHTPERE® O elutat Benifsigtienet tehunvatsd gpndition (e.g.,
del ayiigghs Bt S/ arldd s%fmtﬁé'ﬁos%nn‘hlé‘l tlieﬁ‘ftlfeq;eh%n{ fa
treated popul ati on versus an untrea contr ol

pobul Beppiactipriey diretes & hewpgainsh é«w@@e@g tegmwanapdrajtion,

r educiyR@edsheit islHRAHIAEY aftd; maﬁ{fes@it ibf Bf‘lf'ﬁE 'Lu\(\%n\feth?naﬁﬁbl{] Phe
pai n sensations experienced by subj ect

t r eat GRRUBYP i therpRANTIG &S 1ibis drendad FOeChtﬂedshc amtlicpdte, or stabilize the
popul é&étﬁl@ un‘@‘a?hté{fsc%gdﬂﬁ@ﬁ @1‘ snde deliBs 'ﬂﬁf  "therapeutic

agent” include any synthetic or rally occurring

bi ol ogi cal |y active corrpound or corrp05| tion of matter

whi ch,  whei EmpHivertage i aﬁde%n@f&@ and Wh*?n(tﬁ’gweb‘non foa
nm”hu&ﬁﬁtﬁﬂ'sﬂélﬁa 1 Q

[ rmunogelnl C, anoIS/a b&gﬁgf%é%g%: % o &&%&"%ﬂ%@% O%&d/a or
syst effnérosg cgmplets Auch TR dearicfpitre hlewefoﬂree Irerhmi rcpatias@s is well

t hos ar

s dr g RgaREe f O AR Sk gl bl 8P e Lot B gecuces
mol ectht &squeneshofagr deyinbe zmnm%m@@nmwmm@m AT &Ba

prote aC|ds e
const §ru'3 %tslglgtﬁ{r tg %%ulfjgif r\%%%és Ay @C?ﬂbg EII 591 dsﬁfﬁ% 1%5? m
"Yher mp@utlblcowm fncluded, trol esalmmsmnimnnig tlemucbhepaictcttalils

if ﬁ{n u%ﬁﬁeé{)ﬁ%%\llthg in a]po%ul?g%d] (%f gatlez%;au ez\gﬁl:'}%ca 81 8&}3&0/@ treatment
| nf ecklatiestosahtrésedanhid |popu1a:tﬁmaa1ﬂ/ca dtlyihg thle apgRMAhSE of
ons, anorexi cs,

anal g and ana
nt i R PRI 5" s8R 2 REPT U Bt pere 3R g
genermipuladaesichéy a G’&tlsthylhnﬂlﬂf o 8liniG@K}atoh RSNt amount. Prevention of

tipsychotic neur ol eptic, agents,

t i &éﬁ?g é%d{l@gd%é i %ﬂaw{ Cél?% thy %Waﬁe &f diggngsespf the
bl ockihfegticgia attSated@ pégutdtioh k/é}ﬁ[sgthmﬁéH‘?ed h@blipo PRt Afel/or
agent antbguscarlnlc and arlnlc ag ents,

ant i ARG set of SHRRFIARS RS gction mt}qqgﬁﬁépﬁléﬁﬂl\y@sus an

agentimiredted 82AEBpopaRton) qirédeﬁf&ﬁof paih@deBI b LG Sple; 1Qducmg the
antiasthmati ¢ agents, anticonvul sants, anti hi stam nes

ant i HEGANEneH 8 or Alfprnatiyelydalaying Pain saretigserpariepesd by subjects in a

arst | ﬁWa%H'p@ﬁulatﬁ)ﬁtv'e@mqje&% Bl AR pl ar
preparations (including calciumchannel bl ockers

bet a- bl ockers,  beta-agoni sts and anti arrg\at hm cs)
ant i hyper tSH&rdfsgein, dad iewns  derapguicogrntamehide anyesypthesic or

ner vaidturgySde@inisg bidlebRAMBactiOUHbouANS: &)ﬁlpgsmon of matter which,

preparations; decongestants; diagnostics; hornones

bone V&l}ea\mlwmlstel ed to an organism (human or nonhuman anlmal) induces a desired
pharmacologic, immunogenic, and/or physiologic effect by local and/or systemic

30 action. The term therefore encompasses those compounds or chemicals traditionally

regarded as drugs, vaccines, and biopharmaceuticals including molecules such as
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15 stimulants and bone resorption inhibitors;
I mmunosuppr essi ves; nuscl e rel axants;
w@3goslozopd mul ants; sedatives; tranquilizers; pPOL/EBI083/027588
pepti des, and fragnents thereof (whether naturally
occurring, chemcally synthesized or reconbinantly
P g?ﬂgglgfe)lqsv\geapgges &él%h%cﬁéggq %Dégegeg%: {?‘Psi’é ucts and t{w like. More
ri bonpgtiagirydes wriNBerpeutdapsm! ildRascdoapbidRSr (&M itions for
i ncl udi ng E éh doubl e- angﬁgo S|ngle s?&%nded
mol ectiedl all gethe ik dierangtis args Brebduigobiit peidingied o, adjuvants; anti-
ant i's ﬁﬂ&ﬁvéﬁh&@é&' fbiofRAnd BRiviraKiElnts; Saﬁﬁ%émd@‘&h@ Gl RSic
g., doxorubicin) and other biologically active
rra% r oRTERAH0BS aBQTEH R duti-MPpmEigipagantsmng tepilepsicn depal and general
enz y ”El%stllg—tli@ @?ﬁ&ics r@&aﬁb@s BntipRy PRI et | ey @e@h&’& ocAgent
used in nedical, including veterinary, app atrons’
and | Antidggiessau.anxialytiey elﬁa&@@ww Retyrqpl tlerkéng agentwentichglinergic and
ot her clﬁﬂlﬁﬁﬁnne-{@ %gén?sr %thﬂﬁ&@ﬂ%lg %ué&%ﬂk a%g’nt? aﬁ@adlenel rgics,
includes without limtation i cament's?
m ner é\lltlaﬁbxibllﬂéﬁmmtlhypel tenshys raets Somrmecs, fust mttlhmlts antlal“thrltlcs
at 0

F@ ?ﬁgfégﬂsnggtgcfé’g@ﬁt% nagg%ong%lgﬂlgsu 1'1t 1usta%lriﬁe%(ﬂﬁ1rtmgﬂsg?lgsa&%tmte%plastlcs,
str ucaniipeurisics, faniiryrétios aoﬁspahmm;jga; dlmvascm*r@mj:anagsns (including
¥\Ihh IG; h ﬁﬁ@@g gg%lpllelooli?o%ler% 33 ay blocﬁcte{ svgetf% aég,o%}s% aag antlarrytlnmcs?
p hysi aﬂtﬂlglbﬁr@hmmleﬂl@MSEVHSOdI&@)I‘&A%em&Eﬁblh:&(@ eysmenﬁ Etﬁmtlﬁﬁincough

|OM/a %e%ﬂn% I u% SE%{ ers to. W nsol "
conpotn s AN BogF 185 r?lfl%}mfstllfs %Pnestlﬁ)éaf gi°§"t25
myd m staﬂiulq]iﬁ%ﬁid(blo@@te@c&bthmhhlu()ﬁm -nﬁnﬂi)msuﬂﬁleisﬁ/regbﬂu}écle 1elaxants

their te Iub|I|I IS < nor e refera

<0.1 P9B? %ﬂg@ By 59360 IR Bg‘%o%?eelé?@s% esnaé*ﬂrﬁangI%‘fS thereof
i s degilealht ﬁatllhb]la)t odchlemg rdli@mlo&ll}siyﬂﬂlleﬁzddrm Vetb@ibindflyroduced);
di spersi on; hilized or spray-dried

sol i dal}dd}uﬁllewl B c\)l}%cg%s I(%n&erﬁ:@xgmf &wo @fm%re ﬁgcleotldes either

pr ef efib@dcle@idRE (RNS0dr & rib i@ Rolidts (IURR) including both double- and

[ nas ressi ve ents such as cycl osporins
g%nu u%ﬁlgﬂ@ gtba}pép%lgﬁ)@plg?ﬁegf(ﬂ@y;elps@’gﬁ@repigressgm%ectors antisense molecules

| Mungachd Me),agaN hfolecaldl (. I Rko@PEinfRtd Jth@%ﬁhog@&ﬁ? L&ive
antlneoplastlc agents ana§g$3|c and anti-inflamatory

agent Bacranples essielsas, foneramn. Pejrinsand cpayaes hBhg agent may be a
hypno&b@?walﬁeﬁﬁ{/é YR8 usBd 'l RRYGN Al Lﬁlll%%f&'lﬁ&l?’ tplphcatlons and in

neurolep 1 C agents antldepressants anxi o
ant i c%ﬁwullugmtlclh?gemhgﬂal%@%\y@haw@l awewbwt«bh dskipaggic agent

agient Sso indNkdsGNRL htrlf?ﬁlgzlugn AR Ghok. Qﬁ%ﬁ%\%ﬁtnln% PSPk Rents:

antinmuscarinic and nuscarini c agent
ant i athbepeegissd frdhetraainzant. ipyeviant cosdiagnosis hypertetigitioe of

agent .
descr (?isetdlglag%qu ?:?% ‘o1 ngtcm%y%l]cg 9@“& tlfasgrﬁétuﬁ oF (Punutn%1 of| 61%6 body; or
f oun dplpfdrug@amcigb@nms bléh_&mar;iz ediive oamoxscammm t 1&38heh/e been
editi &chd :1‘1? z? 81'&:(14\@181 ined l’f)m'slxﬁcllaglglgzg et%qfonment.

30 As used herein the term “low aqueous solubility” refers to water insoluble
compounds having poor solubility in water, that is <5 mg/ml at physiological pH

(6.5-7.4). Preferably, their water solubility is <l mg/ml, more preferably <0.1
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Phi | adel phia, Pa The term "therapeutic index" refers

to the therapeutic index of a drug defined 15 as
wODBINEDID. A "therapeutically effective anpuneCT/082083/027588

conmpound, with respect to a nethod of treatnent,

refers to an anount of the conpound(s) in a

prepara whi ch red as

desi r && n&logéésedels]éédﬂ?rﬁﬁt {‘llF gh%\g Werg n "Weéfag pfirsg’“ otherwise a

hunan)yoﬁlhﬂlmdlcﬁitslﬁﬁy-auawmtlﬁﬁm BdyEdel ekialb®s a conditi on,

or slows t of d[%fs e 20, c nd|t| ons accordi ng

to clinic )fagppgeé@ TAIrRCL P LR g igeo ‘Ft&? dugpingpdor der or

condi tnh@ihosliprdasivé 5?@&: Q6kHats cld1SspERSITRELEnPHRREG ine (cyclosporln
e. at a reasonabl e benefit/risk ratio —applicableée

t 0 angh)BEVBSACHYT AR eiLVirahang ﬁ@ﬁw@mgr:@alanw@pw@tagw
dai | yahossgend thlqﬁﬂé‘iﬁlﬂ%%entwahhbl[)t?o%f)ﬁﬁtepﬁaatﬁs g&h{éggs

of treatnent, refers to an anount of the conpoun

in a ProopatsatsiayenanErychos aw@nne@mwwwg@%antaigpx,gssmts

of a deadiyrd, éjﬁbdlﬁ&u@&fﬁ @&%tsr ERITRRs (A DIRIRRagents,
preferably a human 'evi ates a syrrpt om ane€lrorates

a con#itichgiergiyang|c vwmm@etlcmgs@@, apfimuicgide endoovagirtiiiorgnts,
ageor difGrehQoteal |

di sorder or &on ulf‘%lﬁiglln11%111%&%%?%}2@?@%& ? esdié%{n%%st i

pur posrienss. gA detgifedalescsigiometlshase albb(lftbﬁfrlsmtabie@:!wgsanaydae found in

or e O a S5 eS8 Sk Basa Db Miag MBS co

al i phBltiladelphiaifa conpri ses the cl asses of al kyl,
al kenyl and al kynyl defined bel ow. A straight

al i phatic ﬁﬁ%lﬁl d §el2i e{f@lct ﬁgex; Qefggl%’f'ﬁe gféﬁgﬁlgﬁrlg&grogggh% defined

radi cal s. use e| n e term

rb?rer@lt%oéi?%br ai ght chain, branched-chain, or cyclic

al i phati c hydrocarbon group and i ncI udes saturated and

5 unsatura h as

group, an /Ié | 1eraéeiUECeﬁfa/ugfe&1Vﬁ gP 18Hnt zi(%woua}, 8\@% TGSRF%)WZI

r ef erwmethod af tfaatnhejlt seferd rtmleaindmaasfah@ﬁbnmouw(k)nﬁa @l‘b@ﬁfratlon which,
car bon, ch he nunber of car

ato rrswgeﬁ‘e 1?‘?1%8“‘* sz p %ﬁpol}taéje%%d J8P8D P LRTHY 4 ‘f“alﬁ’élap preferably a
speci funcaa) hlbaviates am‘ﬂdﬁmmFﬁmelﬁiﬁzaé’ﬁm dbndlﬁbllﬁy)ﬁ slefvs ﬂhetoﬁses of disease

ef
gﬁ??{]onglftlgﬁsye}crcms%rg ? glﬁ]bcr@ﬂ¥ chptﬁ@Q%aH ahcgg?l pgrgléﬂéer or condition
oct yl to bamdatbdostiBe cdsa@iic @lrfosdly. € Mt ar@s®aslelbb@Idkisk ratio
i sonmers of t hese r@dl cals. Alkyl of 10 to 30 carbon

at oms®PPligAbifda an el tGHAERY | | dodecyl, tridecyl,

tetradecyl, pentadecyl, hexadecyl,
A “therapeutically effective daily dosage” of a compound, with respect to a

method of treatment, refers to an amount of the compound(s) in a preparation which,
25  when administered as part of a desired daily dosage regimen (to a mammal,
preferably a human) alleviates a symptom, ameliorates a condition, or slows the
onset of disease conditions according to clinically acceptable standards for the
disorder or condition to be treated or the cosmetic purpose, e.g., at a reasonable

benefit/risk ratio applicable to any medical treatment.

30 @) Chemical Terms
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hept adecyl, octadecyl, nonadecyl, eicosyl, heneicosyl,
docosyl, tricosyl and tetracosyl. In preferred

weedvagizavent s, a strai ght chain or branched charer/abiog$/027588
has 15 30 or fewer carbon atonms in its backbone (e.g.,
C1-C30 for stralght chains, C3-C30 for branched

chai ns referabl or f r i kew
pref er 2 ed An mme awnscoﬁﬁ’{?%é/sft&oﬂ?%eslog\g@% B‘gﬁ“yif‘?fﬁag@“ﬂl
t hei7r deﬂimg bSIbWU(A: sllglra%rht ﬁi@daﬂmﬂl?tn Ef kgflﬁdfda‘.b h}éﬂ\)/l gl?ﬂwf %ﬁb(%ng}rhrarllll
or carbons i n e.ri
"al kyf? "’(‘lgr i‘ﬂ”&‘iﬂd}ﬁ‘ ey, gyteryn égplii%‘é FWRr GlGhBsTRight choig,

S p eci Btaﬁéﬁed&ﬁam % a?micféﬁphaﬁa dydzbaaktom gh Supl aﬂﬂ afefRes dafirated and
| ude both Fsubstltuted al kyl s™ and "substituted

aI y| Ensaturgled aliphatic erogns, ieheas apé%l%f} gropR, 2p plkgpy] gisupgand gn
haV|n@kw§m@ﬁmbtuents repIaC|ng a hydrogen on one or
nore carbons of th fﬂ drocarbon backbone. Such

subst i t uent&ykisfers tf"’]é‘l ifesaturaied anched e unfrapglied gathon ghain radical

hydr oXling e m'i—iﬁ‘we@ QP&JI b(ﬁlsa't’&llib pecifled @f llﬂzp%)éb ’cal%en atoms if no
alkoxycaﬁ% or "an acyl),

t hi oc%@ﬁwoncwé@? 5@1 axailmleoélkrle?f 1 t98pmb@a@temlate§els torragicals
t Inp of @Bt ﬁl)athylagt bl% | but péﬁgqshggﬁr P{Aptyl aane IBQ%P hat t%OSe

a phosphonat e, ona
am di fdicaly w’ﬂyé)rw p@twmlmmess o mlhersmadrcylls Aiakryl af k)ycb Bh p:ubon

a sul Et@fn@ mcﬁﬁésuc!lefcﬁnﬁ'ﬁq% ))il %Odg%itlg{%%/ﬁf Eetx%%e%glh %}%ﬁ%’t ,icflgxadecyl,

sul f ony eteroc _
or  hbensdeasi.metedéayl, nmnaébgyl didosyli heneibesyly ddcmsslt tiodsybynd

thoseteﬁgéols eq{n fn@ ehjg el B&dlﬁig ! atsp 13£011a1n bl alky] has
R ﬁ g gdn char Re h@%FV%% E%

subst | tute rocar in-can
subst 3Q atfeder qafbon amprrsmprts l&tck:bonE()&f g OsLance strtu@lﬁi chains, C3-C30
subst | stltut

|
subst |O§ %?ngohed %fé‘amsl)] ang STLRIE %Eb? om f%‘? hiqﬁfig‘se’d’i?fa‘bed
i M nogychmikg &, haphbep hohOydarbBﬁ atéfds 200dir 622 B8R ture, and more preferably
PCT/ US20Q3 27588 ﬁ $hosphonate and
phospht mﬁgté?‘ @y &le?P%gng %g sul fate,

sul fonam do, sul fanoyl and sulfonate), and silyl
grou ps aMurebter,gbe ‘etﬂn éalk,yl" Kighveinillod')) as agedalplighout the

(ﬁ Cl 01?9 kete%ges es 9 elh AN enge O adt th "%r?s%bstituted
SR, XRfes R FAKS F ot 9559
S u bst atlkjds Bﬁhdatdbyﬂltsted nlkylde ﬂmgattbe af bﬁﬂcb%fel Q&dll@}a hl’t@YdtlSS having
t W th
ol Ko e LSS HTES i G R e T i the Todocarbon

subst bdckibane. &iudh)&hﬁshtue%%an mENde, anckxbhigle) d l{ﬁ gefs—"&' H8%xyl, a
t he nunber Gf car bo s i s herMAse speci f | ower

al ky| %rbogyl (§uchgs a e 8% an Al mlmé‘p BiAS 2oy,

des | n@dbcabome (sublvis BMead, 4 INQRE, dra isRkALPA S koxyl, a
rmreb@referﬁbl y from one to six carbon atons in its

back @F@ageu%ppotﬁgho]}ete@mhmaa ﬁ@,pmmﬁ,_ ema@bgg an
| sopr apMine, dcysd, ¥hitrd, 8 @lhﬂltyﬁllyl a8 Ay b sulffR@h suifonate, a
tert- s*%llllfamoyl a sulfonamido, a sulfonyl, a heterocyclyl, an aralkyl, or an aromatic or
heteroaromatic moiety. It will be understood by those skilled in the art that the
30 moieties substituted on the hydrocarbon chain can themselves be substituted, if
appropriate. For instance, the substituents of a substituted alkyl may include

substituted and unsubstituted forms of amino, azido, imino, amido, phosphoryl
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Li kew se, "lower al kenyl"™ and "I ower al kynyl" have
simlar chain |l engths. Throughout the application,
wee@ioezed al kyl groups are | ower al kyls. |In pPef/@s10081027588
enbodi nents, a substituent designated herein as al kyl
is a lower alkyl. The term ‘al kylthio" refers to an
al kyl . as define . .having a | fur
" oGO RL e R R PR S aﬁ%ﬂ#ﬁ?@&ﬁ@ﬁ%&%ﬁ%ﬁ gilfonamido,

t he " aldagplt il elilforieRtaid bilyl gfolpy, BSREL a,cbﬂtbys ameItabs, carbonyls

(S Pestibing Feiones SR ion oSSt b T N i ke

Repr eem;a&wﬁasﬂfutenlan@ls% egdléij,éiﬁb‘éd rbaebvu dScloMRYIB¥AL Bl fButher
et hyl thi o, and refers to any

br %\ ncHefitited with @B‘ﬁf @hféléenéﬂﬁs?ﬂkfeﬁ’}’ét aky léwswwn@ﬂ&ylh caponyl-

radi calpsthah Atylshersueles,Ohe GRS bon at oms speci fi ed,
or up to 26 carbon atons if no linitation on the

nunber of cairbon at %ms IS s eci fied; and_having
mor e doubl GTCH AP Afirarbphs eHFTwisg wesifeds Sowe %“éYIZGS used

car bogeréih Qfi®anb &n SXAEPRIUp 4521103 JBEXE B havinB &BEERE ko ten carbons,
octenyl, nonenyl decenyl, undecenyl dodenyl ,

tri defeieyrreierbly figmeensiq Fix caranstame Beithhackteas sttnstenmspch as
hept aﬁi@tﬁ?ln}ét'h?rl 9—%@9?%@&%@1 neRed %&nyﬂ sec%u‘é@%ﬂ@i’érﬁ-mﬁ.

henei cosoen A docose ny I‘I coseny tracosen
int hbhkPW%r fopes alil\etyﬁ’earnri loweoliosiyl'tage emilechain lengths.

unsat T’lﬁl@ﬁﬁl@uﬁf’f@ %p‘f’l):atfbﬁ rkl)l 11!5(98&3;1 %g%?g Xlxéh&keg t he preferred

radi cal and can have
conf i gubegithants, apahstitupiicedgnabdddetsor(adly! 1SAJlkxymal1 kyt.ef er s
to hydrocarbyl radicals of the scope of alkenyl, but

havi nghe]{ernp FallYBthR" bdrk® koeanba@l&g roup ats Q@ﬁﬁe@‘%&@l % 2 Bur

ternms "al koxyl™ or "al koxy" "as used herein re

ak® al 1{%910611@%@}1501 thgeeto. da prefaepdisaibedimenigthe @allaﬁthmrs&ygveq’ay
radic nt I

V0 2007 035098 Tt CSU FETLEEM SR AP R,
met howberelemh@wle ¢ By belbwr Repraseoseivealtlyithiegbipsencliy

"et hef ethirlﬁn gg,lthy]gde[ngqlﬁerﬁgns covalently |inked by an

oxygen Accd Substituent of an al kyl that
renders t h“dkena(l tcs?dls wrang bheched or mrbrmeheehbisasz ated carbon chain

a‘%d(oxlllxh cal%ﬂg n%ﬁ% n@l@llgel o?é‘alﬁaﬁg 5‘[81%? E‘ﬁe%% ? ?ﬁ %callwq éw];Oéns if no
| nbs Jamdatiah oatle milwexrofbexdboineﬂom\ans s"p'bmﬁftc’e amﬂmv&igl Ine 'moadidouble

"am art-re e% fer

unsu B%()tl1|£1 ﬁfdéedl adlc ?f LZ vEQ ttggg e 1eastom%1s ﬁxem}glf% bgpe;(enyl

t hat lmtenpleomm, el dedayyl Mielecegeindsihylf @idsathActetriRecenyl,

R6 ' .
pentadecenyl, hexadecenyl, heptadecenyl, octadecenyl, nonadecenyl, eicosenyl,

25 heneicosoenyl, docosenyl, tricosenyl and tetracosenyl, in their various isomeric
forms, where the unsaturated bond(s) can be located anywhere in the radical and can
have either the (Z) or the (E) configuration about the double bond(s).

Alkynyl refers to hydrocarbyl radicals of the scope of alkenyl, but having 1

or more triple bonds in the radical.

30 The terms "alkoxyl" or "alkoxy" as used herein refers to an alkyl group, as

defined below, having an oxygen radical attached thereto. Representative alkoxyl
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N or-NR5 R3 R3 10 wherein R3, R5 and R6 each

i ndependently represent a hydrogen, an al kyl, an
W@bdoe091099 - (CH2) m R1L, or R3 and R5 taken togetPET/UBR00D$027588

the N atomto which they are attached conplete a

het erocycl e having from4 to 8 atons in the ring

structure;, Rl represents an al kenyl, ary

cycl oHP¥R?| mcl%ded%hl%éﬂ qHan¥y) PropoXpeleETOYONK m}d thefikey An "ether" is
pOl y CtWE)' laghbocﬁﬁ&as@bbﬁerﬁl§rlﬁl<&f by2A dx%é?lg Wechy @m&ﬁrethE @\ﬂ%ﬁm nt of
I referred 15 erbodi hents, only one R%
or Sﬂ%aélfvl Bt la?ﬂéeaif Al ag eifer is mIreseRlesan aﬂméylmupln axen be
t oget gk I n 0 r
RE eséﬂ%drﬂ)%oné of 10- Qﬁyl a@ﬂ%ﬁengl Oeleﬁ'[ﬂ?/’ln% ?Cl@%?ﬂLﬁE Wfkre m

enbodi nent s i ona
|ﬁﬁepﬁﬁd@ﬁ¥¢$ﬁﬂé§ﬂé@@ﬁt a hydrogen, an al kyl, an

al kenyl, or -(CH2)mR . Thus, the term' alkylanine

as used hefgidimEBaRSe 8hd3 TS WeQkecos ﬁﬁecﬂﬁfg E‘ﬁito both
above, having a substituted or unsubstitute

at t acHeebstifeadend subistitated aginesy.4-cameiol et ofn knselan@nﬁs by the
S aqﬁﬁ&gyk“gﬁ?y In certain enbodi nents, an am no
group or an alkylamne is basic, neaning it has a pKa

> 7.00. The protgnated fornms of these functiona

groups harg plea§6relative to water above 7.00. The
ternl—c&(bon?1%—ﬂ@r&gt-recognized and i ncl udes such

noi et es BRg can 25 represented by the genera
formula: 00 | X, °R7 or I\ X)~ R8 24 WD 2004/ 022099

PCT/ US2003/ 027588 wherein X is a bond or represents

ay o%ylg?etﬂ'n 88, RS and Rawach anddpeRientls pepeesenttashydroghry dn efiygin an

an al y

accep S nP’ H( Rl é‘ 1%3e%lr%e'£sf)etﬁ]fe§]t%geﬁl% Wﬁg gﬁwﬁtﬁm i l‘%"@fca Yhey
an al d{@atgalch@ircom@(éHQz) lmtdiidgyclallh&ﬂﬂg fromaind 8Rtonayrie theathg structure;
defi of R8s

ot OB iUrd fub & BRI RS ndhenah - rglregiiay or o
Wher goXcheymdox ygem 01€HndntE§er irsthagandedf Ned. abpredrrell he

i et LS I ferred t her a car boxyl and
o 1 1HOSPHY Sk RT3 & R ip B FRrbal -8 o & the nitrogen
r egr asgiics ﬁanot(falﬁlbﬁn(l‘ydldie: I?@Veﬁh nlrlorV\b%f@reK emBod@Mme R YRhd RS
and R8s n, .the formula represents a
"for ffﬁ?deaptl°¥aﬂfyagﬁ Py ihe Turﬁ‘@eﬁ%y Byfiregesrangiofqa alkenyl,

abover -@pr2mlreL. i Thuk Qmi R&e %Il@alﬁlﬁé felérusedtﬂ'é%uf 916£H§|aﬁ amme group,
repres

O B bbb B Sy ngh . 1

repr aeRnée A Rt 9334 eﬁﬁraiky @foﬁ{s‘ Pin MASH8mSodimefts, SaH'afn'i‘l{o group
and R7 is hydro gen, fornmul a represents a
or an alkylamines ba51c meamng ithasa pKa >7.00. The protonated forms of

these functional groups have pKas relative to water above 7.00.

The term "carbonyl" is art-recognized and includes such moieties as can be

25 represented by the general formula:
Q O

LLL’)j\X/R7 or _;\‘J‘J\X/U\

Rs
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"t hi ocarboxylic acid" group. Wiere X is a sulfur and
R8 is hydrogen, the fornmula represents a

wO tdoooperat e” group. On the ot her hand, wher ePOI/US2083/027588
bond, and R7 is not hydrogen, the above fornmul a
represents a "ketone" group. Wiere X is a bond, 15 and

R7 i s hydrogen, the above fornul a represe "

" al dehggErX gSraottPad ORI P AT FERINAL @E‘H’ 155?7 ‘epsle%e“ sa
ch S ”}h?&h%éﬁ £§Pﬂk}f1}’elnrb9keﬂ91| gcubgs-Rihe phzﬁhﬁéﬂuﬁ@dﬂy acceptable salt,
nodi fica

i ons na e artificral suc mat i on
dr ugR8 rmamnfa o hg%r@aena%n alkdy #helicgil & r(@)ﬂg‘g g m ar‘HieRl are
ski | |a§ff Fl%@ W{e@( feAdiklgen28 RIDE RS 141@@@@6 geﬁI tite €frmula

ways o ecu es may be nodified, such as oxi
it
r éductiiressts ap t}sser"e W hespKils pegyaen aupR fsjas defined above; the moety
S u bSt % LeE:'illeg E}Shel ah Kyl ?a%&?ﬁglo &S b paiautel fvﬂ{eH‘RUh@@ﬁyd@ngén the
or exanpl e, cyclodextrins og t he present

| nv erfoinome IwpipsdpEs s hehvHp lpgid". WY EPIE (Xeld 2 XA .13a¢ R§ps hydrogen,
ta? fglcﬁ L4 on ml%l?.] pe%rés? 1ol Q%ﬁﬁ’a@ "5 i {ng;agav?l?%é?h@{%y@e’lwtglg of the above
t her &blauﬂa ic repdpend By ﬂd\fgm b]g;e fotreutd eprdsgntnd dhlpq;aélgpnyb)group Where

rep I n r odr. n " »

B 03 8 P OB

t 0 3 gré@) KWohareRhes aﬂlﬁlr andRy7 sthydrogen; the fommlaerepm@p@,aam y
3- to, 7 nb red '
R R
pol yClh‘}@lJe@ﬁts af‘iﬂﬁcﬁbmﬁay&’ lgydup. @mabkpsthériehd) chenerefos aé)oadrpqné R7 is
t hi ophene, thi uran f, h n r
chr orfi?ﬁ]éyd‘%%ﬁt (éﬁlg)ve godféaﬁ SR Fﬁe %R ?et?nreo?g eot&S %ﬁl %Z)g’} a bond,

Py 2zl ik BRirbdenzine a)ovS@nmsmxaﬁedeﬁ!ts apyz‘ddaihwfé group.
pyrazine, pyrimdine, pyridazine, indolizine,

i soi ndol e,_ i ndol.

i soqui nol ITIIPS teualuﬁﬁrb\fanﬁe reQ[JFllts 1%[111(!333/ m%g 5ﬂ9 hﬁ e@ﬁes The

azl ne, n yri di ne,

25 WQeR4A! ﬁ&ﬁﬁ&QmMéukwﬁﬂdﬁlzﬁﬁ% fomutlnm sidriigsenatural such as
qui nazolipe, cin [

carb Ofopﬁ@mn ﬁﬁ RS ?lhlﬁn 211711‘% Efqﬁcrzcg%ﬁ;lfa&l \Y]Oél rs% r@rln d&gmze the variety of
phen a@ﬁﬁﬁlﬂilédﬂﬁs nPhes ﬁi)ldﬁﬁd slﬂblem&ﬁﬂd)ma,eductlons
phenot hi azj ne, fur enox

of)’(Q)| aﬁ@ctl opli E{p\éﬂf’eop?glﬁ é%? iy thlei, %E}dﬁ%‘?ﬂﬁ péé{egiilaldF fmm’ations and the

nor phEld, N8 edafpldd BRYodekias aMthe St ﬂisenabﬁ tﬂaszl bé) dmaﬁcaiﬂy d
pyrrolidinones, sultans, 5 sul%Pnes

het er Begiged by pr@hqya\psﬂétlcglu Bip %Hogdmg]t AR é:ﬂ\éa(?%liﬂy ﬁ%é}cgmg%hem

posi t ’toocﬂép(m’lﬁa 1(,51H9£hx SUfRed ist, YRR u@Sagd @S Giak Be chealioe modified
as for exanple, hal ogen, aIkyI, aralkyl al kenyl ,

al kynby prepaymiodryes, (e. g}y%W‘EiR‘ifFampé?Fp‘??&’ nitro,
sul fhydryl, imno, am do, phosphate, phosphonate,

phosphi nat-fe EsbEMbeycHAT &O'hb‘t%rocﬁdhb fro,up‘Std:Ee‘l a0"Dytb 10-membered
sul finyl, ether, alkylthiog, su

al dehylH&Stl UsBIeSy nlolg ga]%fpé“.;léjgya @plemg%eciﬁngérgﬁ%{a lgg st}“uctuxes
het er QarQEBLd © tHRingledbatonfshJicterdeeleddantalte bk bllgeycles. Heterocyclyl

groups include, for example, thiophene, thianthrene, furan, pyran, isobenzofuran,
chromene, xanthene, phenoxathiin, pyrrole, imidazole, pyrazole, isothiazole,
30  isoxazole, pyridine, pyrazine, pyrimidine, pyridazine, indolizine, isoindole, indole,

indazole, purine, quinolizine, isoquinoline, quinoline, phthalazine, naphthyridine,
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As used herein, the term"substituted" is contenplated

to include all permssible substituents of organic
w@eompoeags. | n a broad aspect, the perm ssi bl ePCT/US2003/027588

substituents include acyclic and cyclic, branched and

unbranched, carbocyclic and heterocyclic, aronatic

and nonaropmati c supstituents of organic conpounds

L1 1 usTHIANRE. QUipRepiincy eiRpQ e Ripristies, cabrzolexsaminliae, ahﬁa@@udme

descrichgfheNSi@iifing QEéiﬁnthfmﬁe pREHRing ?h’éﬁe@sa%iﬂ@ S&hh]‘id’ﬂl%ﬁgﬁe
can be one or nore and the sanme or different

appr ofFaZat @heoxtrann BYTEditpsumaiane. teiplapy Pié@?é?@spl@?rlduhﬁa giperazine,
I nvenhbQRolideNBobBfds! SLQRAhOHRH S468t @foneBhid ﬁgl%ﬁdlﬁgﬁles haMns,

hydrogen substituents and/ or any perm ssi'b
subst suitaesss drddhe liksr dhnhetereorvpoting gandwelratlbé@ aheneprmore

whi ¢ hpo%ﬁfohsc’\fv}fh EJ&E sﬁ(@hﬁ@r‘&? gs &fs%fblgﬁ abd 9&1 e‘%ﬁ?ﬁgle 21%10"#31[1 2 lkyl,

invention Is not intend in an
by t hféalb}élr phceyi, @ll@lylswsbtall% byl Qxyth,falmncg affiog SLdﬁhmhwu oliso,

The ¥ é}ﬂxgﬂ %‘3 2{1?%4110112&@ gﬁlgt]p acam%g@v&l OX. l sﬂyl sulfamoyl,

hydrocar car
r | n g ssubfinylsthen almltlnla,rsmfm}atl@tme taddelrec Estan ydreﬁrgmyclyl, an

o o PR RR ROl R G, s

gr oups mhlch have'a m xture of saturated and
unsat ur at € Userhiesein, thcatetyo Espbititaed'| ingmitamdatidiolindet all

C o nb n&ﬂ% IsG0R s%dsh&ﬁﬁtg og&gﬁiﬂ? conl;}ouﬁ'&y h gfal% d Ss%ecc‘ct h& pgmls&ble

ranche arn tructures
c 0 rrb i ubstitemts lnﬁede@wchc'ﬁh@ C)tcm rhx alhy@ﬂremd alnhlyhoaada tarbefyetis and

to a, %lte\{&!y@h %éq\.[l? én%{ 1%%10{11% ésu Ftltu%lts 01eg,Sa%1rc]:tc01tnpounds

exanples rn C ene,
cikcl dlﬂestgaltlemmbstﬁnmftsendbdlej for eﬁe(m}ildn ehdsy desodisdhgteinbove. The

chain_is. ated and/ or a chain
car boraPgHE oAt 09500s R oso0) ByrSds sonprict
us ed d’i@mﬂ compobeist @onpui [mjsésr of thlﬂﬁﬁaﬁlon]\iﬁe hetéB&oin® Euth as

"hal ogen" desi

o P ey 1 Y o Syt ungs SR04t bepls Blosaptuegssof

and td?gadicect’d’\ﬂpoﬁmﬂsfdeﬁylbed 112 $hicBE2isfy tht vilkilces &@he hetel oatoms.
u derst.ood that substl ut i 'substituted with

c I UHES Y FpLion is nehinfeode tarbs@flgfsg ARy MagRe by iR RistiPlsn
| S i muaﬁﬁwﬁmegaﬁ%t@n mAd.tted val ence of the
substituted atom and the substltuent and that the

substitution results in, table
ohich doe iR sre kel teRl AR s Guan G BTN BitEpestindiridien
such amphiyed d’feabblaﬂ@ﬁﬁﬁﬂhngscoYGb kZ2d dabdn a@Inksid %tdhqh drogen
et c. Analo ous S tltutlo can be made to al

Fbtips s

and aﬂt%'g}qﬁ; 1e germyipel alvle cyqic&lkyé )@gﬁwlealkynyl and aryl
ars NOo@bikeRIBbsps vaidh A KithiS of M rle@hdeR ¥ tSrated bonds,

carbocyclic rings and includes combinations of such groups. It may refer to straight

chain, branched-chain, cyclic structures or combinations thereof,

The term "hydrocarbylene" refers to a divalent hydrocarbyl radical.
Representative examples include alkylene, phenylene, or cyclohexylene. Preferably,

30  the hydrocarbylene chain is fully saturated and/or has a chain of 1-10 carbon atoms.
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am doal kynyl s, i m noal kenyl s, i m noal kynyl s,

t hi oal kenyl s, thioal kynyls, carbonyl- substituted
w@bkdoasgdos9 or al kynyls. As used herein, the defPel/Ubm03/027588

of each expression, e.g., alkyl, in, n, etc., when it

occurs nore than once in any structure, is intended to

be independent of .t S gefipitio sewhere in the |

same st ructure fl)ef’ﬁlg’ Tﬁ%ﬂéﬁﬁ ’EIPP?‘IHW,S %@éﬁe teH%E‘S’ﬂl?geﬁn signates

nonaf JFylClaiBe oafIf the eeRORIIES thryANaeanefBT; tileGerm "hydroxyl" means -OH;

trifluoromethanesul fonyl, p-toluenesul fonyl,
nethdﬁ@é%??'ﬁfWﬁ%EHdmﬁ%ﬁﬁ%g%Uorobutanesulfonyl gr oups,
respectively. The terns triflate, tosylate, nesylate,

and nonaf [Taw#l Br@dasibed te0gobstietossd "sdktitel &ith” includes the
trifluor.onmet hanesul f ponat O ester, p-tol.yenesul fonate

est er ltl'{]p 1[t Hlé)ﬁgg ﬁ}a? 8H§§@Js’g’%1{2181? gsuémordgnce w1tLlll permllfjted valence of the

nonaf dubattobd bramesd kfeanedtiieas bRl thiuRcdub QRddonGEQUP S Addble

nol ecul es %ﬂat contajn said groups, respectively. The
abbr eI H € Enpyhigedoespt Sli\%l’f%n%%s@é@ﬁﬁrgﬁg‘ww{na HyEh as by
phenylearraigdmerTedybrnash lefidmtion kRSPECti vel y. A nore
conprehensive |ist of the abbreviations 25 utilized by
organi c chem sts of ordinary skill inp the art appears
inthe fi r@%gggﬁﬁé‘[’%#”“"ééﬁfw e ghadfio Hkeny hand RO to

Oy angreducB et &amyple, ifinsalkdngls, iuﬁinbél]?jﬁ@! dnidpdiRSORt €d i n

a tabl. ?nti}led St andar.d Li st of Abbreviations. The
abbr A SpaTBHE sc RO KRS ringaluy Ty fhdgalkegylg, thoplkynyls, carbonyl-
abbr exibatritengkétyld dra®gnay organi ¢ chem sts of ordinary
skill in the art are hereby incorporated by

reference., 27 2004/ 099 PCT/ US2003/ 027588

Certain céﬁ‘?ﬁﬁfﬁﬁ&e‘ﬂ’fth"t %lznﬁfo@@éﬁatc{l FRRIERION NS Y leRi B ete. when
I N pait bdcaisl ndre gRO GBI ih EnyPdtruStued, BQhSRIFB fd Be heEPIRdent B8 s

p SSG& jnvegtion contenpl ates all such conpounds,

i ol (EFTRGIOR PsewhigintheRaiestdiies, (R)- and
(S)-enantioners, diastereoners, (d)- isoners,

(1) - i SOMErThe tdrine trifBt, 68y T nidsK] atdesnifhe ke Aft.re@afliz&1 frefer to
falli thin the scope of the

m xtur.es thereof, as . 5 i
inveﬂ?ﬁﬂﬂ?mﬂ%@F?wgﬁ%Lpﬁ%@ﬂﬁ%@&?¥=@ﬁ@@&ﬁm§¥%h§n%ay be

pr esafvhafludrébutiabsilfof ) @FJupS WesPectiselqN TAY fedths @ifiaE Prosyid,
such isopers, asﬁ@ell_as' m xtures thereof, are

i nt edBEY % B ALa e ATtireroenrR anAVRIRL P Giluorgmethaggsulfonate
| 705t aRGE p-tBlubdstilfsidte@Ete € NRAahQUBEnaRS esr, GRAPOUNd of the
present _invention is desired, it may be prepared by

asy midRfivorelngwiipaate exer fijnctenaligropreny mefdcsles thiet gpnigin said
chi r ajropdXledpedtivély. Where the resulting diastereoneric
m xture is separated and the auxiliary group cl eaved

to provid%ﬂthe pure desired enantioners.
he abbreviations Me, Et, Ph, Ms represent methyl, ethyl, phenyl, and

methanesulfonyl, respectively. A more comprehensive list of the abbreviations

25 utilized by organic chemists of ordinary skill in the art appears in the first issue of
each volume of the Journal of Organic Chemistry; this list is typically presented in a
table entitled Standard List of Abbreviations. The abbreviations contained in said
list, and all abbreviations utilized by organic chemists of ordinary skill in the art are

hereby incorporated by reference. .

27



Al ternatively, where the nol ecule contains a basic
functional group, such as am no, or an acidic

wo aova2wpal group, such as carboxyl, diaster eoP€F/U82003/027588
salts may be formed w th an appropriate optically
active acid or base, followed by resolution of the 15

di astereoners. thus for by fractiona

crystall i Q§ﬁ°@P°Wﬁ¥gﬁ&?@é?%ﬁﬁweﬂﬁﬁéﬁgexﬁbmﬂmﬁﬁﬁﬁhgmnwuw
i Nt he stdidoisoaREc SIS CUMEsEschEIGREHY c&ﬁeniﬂl&es@l‘lrsﬁch compounds,
enantj oners. Cbntenplated equi valents of th

conpoliffieng siscddiens-5aues Ricand §o- @aﬁtmwéla\sweewers (d)-

ot her MbH&s, AOLiERFRO AR hRBNEH K e HerWbY &1 HRY Sridthes 8RABY, as
ener al properties thereof, wherein one or nore

) 5np| AT R R S T Ve ———
do noge RERI iR @lsﬁ’bsﬁ{utaﬁ“s{lc ! ﬁ%m%ﬁ | é@ﬁ:}y B ste A& oFRPAUN; as

I n general, the compounds of present I nvention nmay
be priaparedhegos #e ifedhdide lnqlwfiruaﬂw@dn\rentmn he gener al
reacti on schenes as, for exanple, described bel ow, or

by nodi fi qgtfbQRtanch rhﬁd'aﬁﬁmal éiﬁihf“(ﬂnér%@gb&ﬂpcﬁﬁab% @BhRsent
starti ng I’mt eri al S, I eagent s and conventi onal

synt HBYEOp pseieatrdr By ppPreREedbY eyEmicsissynthesis, a1 byl so
PAB S| RkiQartAti SRk M EGraPhuNBh{, 3R tgére‘émm‘%;ﬁlé’s%&edlﬁknc mixture is

t hensel ves known, but are not menti oned here
pur poseyaisd andihe apyiasy gioap clease taprevide i puleakesirpdsnantiomers.

i dent Afd £AivER, wﬁ&gﬁ{e%?dq&'ﬁlevc\ﬁohlgmg Q%if @i;uh&%kgl r%-lrcﬂ{ﬁl ﬁlcg fa.s amino,

the El ements, CAS version,
Physi@4n agiticHugdonal 2086, B7h as qarshomel @lweecomwcs;@lta‘mary be formed

pur POz a1peg38h{ﬂ> idte okfé’agg ta&tfvé acitl 3B pdsE r@l%vb%gzgfggs%ggg 81; g

cont enpl at pern ssi
hbvi nijaster edﬂ@fasiﬂlusnfmanwlutr‘@@ennadimds‘r@khleatmarobdnoxaatognaphmmaans

br oac{wé’jlﬁ&%%l n thlteI'Aﬁ H@rsmvs%ﬁueg rec G/ncb haer blﬁen%silantl%%m%

acyclic and cy ranc
2004/ 022099 PCT/U82003/027588 carbocycllc and
het er ocy clGostemptagadetqiviyalantd ofihn acmlvmmd&:deeqr'@aqth plgove include

f ? lrrp %H‘%ﬁmﬂg 'vsﬁllﬂzl\po‘fl%qlvgg? f%@ﬁ%?ﬁlﬁ%% gﬁ Wﬂglc’i %o\% thgs tmeeg%]enel al

5 (a)prebeehingltizrsof.Corpas Ptk @msord: hmpbr\esarms Dﬁ&llbﬁttuﬁmts are made
' ’R)Cl L{giﬁt?h @oohéf g@\;els%gpdffégﬁ W& ?fﬁc&ckjjwﬁﬂ he com OUI]8d i éeﬁ}'s{g‘l the

cont al ni ng pol ynmer “conj ug one
t her ajpeyd uuﬂs i ma(ptasme nmgmmnsna)areqn qmba Ibg titel iyethdds dibkseated in

| ?ralc ﬁflé %%‘llel a‘leleflc(:)uon SC ??tgl‘zép S%E?r eé%ﬂ%rgg pcgﬁm %ﬁc{ ?egcgvgipr lbﬁ m%diﬁcations
pe pt Itﬂﬁpofgﬁusmfg(ﬁéﬁhlly avafab&n;fayﬂil’gfm:aer[hw; keRgemtsldid alﬁlh\iénti&{al a

ol yner .t hat euti ¢ funct e polyners |
ol Dbttt B BRE Kol Balss Prssibid Rkt Aiaqs variants
I3y rettish @8 6h thethyeies Sn@wm binede wétintenGyel asext ri n.

For purposes of this inveﬁtion, the chemical elements are identified in
accordance with the Periodic Table of the Elements, CAS version, Handbook of
Chemistry and Physics, 67th Ed., 1986-87, inside cover. Also for purposes of this
invention, the term "hydrocarbon" is contemplated to include all permissible

30 compounds having at least one hydrogen and one carbon atom. In a broad aspect,

the permissible hydrocarbons include acyclic and cyclic, branched and unbranched,
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Exenpl ary cycl odextrin-containing polyners that may be

nodi fi ed as described herein are taught in U S
w@adoafe20dp. 6, 509, 323, published U. S. appli cat POTUN®N3/027588

20020151523, and U. S. patent application serial No.s

60/ 417373, and 10/372723. 15 These polyners are useful

as carrjers.for. smal| nolecule therapeutic delivery, )

and PRSI0 B EPGY S AR I AR SR GISTIR oA which

used tdm beisvisstitviian diubgitited.one enbodi ment of present

invention is a polyneric conpound represented by

Formula I: n [_(ID] P L13 20 Y WU 29 WO

2004/ 022099 PCT/ US2003/ 027588 wherein P represents a

I i near or branched polynmer chain; CD represents a

cycl i BLnBrenplayuspplirstionseof Mabekind Gompaesitions 5 L1, L2

and L3, independently for each occurrence, nay be

ab§en&oor Eﬁﬁf%ﬁﬁ@%n@ﬁwhbﬁker group; D, independently

for each occurre ce, represents a therapeutic agent or

a prodrugrthereot; T, Lndegendently for each ‘

occur r encelhepagspat dwispidonainglugdeg @plymgr $aniigaigs. Gvch ag@yclodextrin-

Pr CUE@Ainih PEIIRREr coRiugdtes, A&edonk Bﬂﬁ&% @l‘fg?%(a{ﬂc/%i%cti@@ggéms

occurrence, represent integers in the Trange of 1 to

10 ( prrerevaigyily attached. & cettaingnthodigrentgytbrthetapediy agent Hracsmall

W, i a r s 1

ot cqarr e pictort i REFTRBBEH, b BN RN S B goytic

<Pk oodd, ox2 polpoer that s Be@pewit Gred@;. KB polMers it&ude linear or

~opr e TRty coR huing pSrh du By UG e textin

30, 00Bxefpicey eycadsleytrin2BpdDtg pokyAGrQbE, maye nd@ed as described

<10, ),. <5, % . ag 50 ?O <.iO %5 <10 r

cven Moy Sl s it N8 RageeP b RS P Bdim Fripn %

noi et 2083010¥1528, iasd EtS. baagtpglicatid(serial No.s 60/417373, and 10/372723.
15 These polymers are useful as carriers for small molecule therapeutic delivery, and

may improve drug stability and solubility when used in vivo.

Accordingly, one embodiment of present invention is a polymeric compound

represented by Formula I:

20 w @
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In certain embodiments, P contains a plurality of
cyclodextrin noieties within the polynmer chain as

wopmased9t o the cycl odextrin noieties being gref/USHODORTSS8

to pendant groups off of the polyneric chain. Thus in
certain enbodinments, the polyner chain of fornula I
further conprises n' units of U, 25 wherein n'
represents an integer in the range of 1 to about

30, 000 (prwhesiably <25,000, <20,000, <15, 000,

<10, 000, <5,000, <1,000, <500, <100, <50, <25, <10,

or even <5} FePEARRtY S ingar erivanshosinodynsy chavs gener al

f | resel 1 i Ue hoi l
Lgr gul ?4 EQJ]DVQD%?Q%%Q%% LR H%ng?t/l&%%trﬁg?n idik

r epr esent sbialziid Mc“ﬁﬁl%@%‘ﬂﬂy §@@hchas>cw@y@uwmab$mt or represent
nDi ety in@k o4Gpi vative 5 thereof; L4, L5, L6, and L7,

i ndepend en§ for each occurrence, may be absent or
represent 1 mdm@@den@v deipeacd qgpuireDre, remekeple ddatabsutit gigent or a
each represent the sane or different

t her aggglt&:égl%g&gnt or prodrug forns thereof; 10 T and

T, i ndepehdmdepepdéntly foacdacto eecenreeres eppreepises dafgetitge ligand or

' t ot ti li d or precursor
fﬁ(g‘ree l%cﬂ%offfgﬁeée%@ “targeting ligan

i ndependently for each occurrence,
repr esent am,i amdegenddapandehidy fangeh oofurbn@ndeptBentaintdggs in the

and 2o LSRRI 02T SREUELATSS); " epresent an

i nt eger
n and w, mdependently for each occurrence, represent an integer in the range

of 0 to about 30,000 (preferably <25,000, <20,000, <15,000, <10,000, <5,000,
15 <1,000, <500, <100, <50, <25, <10, or even <5); and
b represents an integer in the range of 1 to about 30,000 (preferably <25,000,
<20,000, <15,000, <10,000, <5,000, <1,000, <500, <100, <50, <25, <10, or even
<5),
wherein either P comprises cyclodextrin moieties or n is at least 1.
20
In certain embodiments, P contains a plurality of cyclodextrin
moieties within the polymer chain as opposed to the cyclodextrin moieties being
grafted on to pendant groups off of the polymeric chain. Thus in certain
embodiments, the polymer chain of formula I further comprises n* units of U,
25  wherein n’ represents an integer in the range of 1 to about 30,000 (preferably
<25,000, <20,000, <15,000, <10,000, <5,000, <1,000, <500, <100, <50, <25, <10,

or even <5); and U is represented by the general formula:
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In preferred e

groups. In cer

WG 2008022000 f r om
bi oconpati bl e
20 contain at
as polyvinylp
(PEG, pol ysug
phosphat e, pol
anhydri de divi
i nulin, polyvi
2004/ 022099 P(
hydr oxypr opyl )
hydr oxyet hyl _s
groups for gr¢g
i gands and/ g
enbodi nents, t

poly(lactic adi

cyanoacryl at eg
or bi oerodi bl e

nbodi ments, L4 and L7 represent |inker

tain enbodi nents, the polyner may be

pol ysaccharides, and other nonP@Tr/OSM081027588
pol ynmers, and conbi nati ons thereof, that

| east one term nal hydroxyl group, such
rrollidone, ol y(oxyet hyl ene) gl y

cinic anhydrl qol sebaci ¢ aci d, | PEG

ygl ut amat e, Q eni mne, maleijc

nyl et her (DI MA] , c | 1'ul ose, pull gl ans,

nyl al cohol (PVA}s (2 31 WO

CT/ US2003/ 027588

copol ynmers, an

pol yam noaci ds,
pol yal kyl -

aci ds,
acyloxyne%n&e

deri vati ves here

met hacr yl gmrde(HPVA), fext ran _and

» ) , . angy have ept relant
fting|therlapeutic _agents, ta&ge i ng
r y@#&extrln ieties. Ing-?er ain
he|p romay b bi odegr bl &l su¢h as
id), poly(gly oI| cid), poly(alkyl 25
), pol yanhydrild nd pol yort hoestlers,
such as pol Z@t e-gl ycol i de

fg non-peptide

pol yi m nocar bonat es,

poly al pha-am no

cyano- acryl ate,
oly aspartate and pol ygl ut anat e

pol yphosphazenes or

P
copol yners and m xtures thereof. 10 Anot her enmbodi ne
of the i nE@hteprsaentsa ayqhie IYHEY;i Sélclbéﬁi)éxﬁlfdjeﬂélﬁr“é%tﬁt(édﬁ“vat”e
b% Fqﬁg%#a l[1: m 7p L6 PL8 10 L9 DD) In- n (D"

15 wherein P represents a nonomer unit of

a pOI ymer ;Lg, 5,|Lmdelpbhde1mldpyn oily égcqgclb@éwlle@qﬁc@lay be absent or
repr er%&gée%t aalmkel gr%hﬁ ng ligand or a

D and D’, independently for each occurrence, represent the same or different
therapeutic agent or prodrug forms thereof;
10 T and T*, independently for each occurrence, represent the same or different
targeting ligand or precursor thereof;
fand y, independently for each occurrence, represent an integer in the range
of 1 and 10; and ‘
g and z, independently for each occurrence, represent an integer in the range

of 0 and 10.

In preferred embodiments, L4 and L7 represent linker groups.

15

In certain embodiments, the polymer may be selected from polysaccharides,
and other non-protein biocompatible polymers, and combinations thereof, that
20  contain at least one terminal hydroxyl group, such as polyvinylpyrrollidone,
poly(oxyethylene)glycol (PEG), polysuccinic anhydride, polysebacic acid, PEG-
phosphate, polyglutamate, polyethylenimine, maleic anhydride divinylether

(DIVMA), cellulose, pullulans, inulin, polyvinyl alcohol (PVA), N-(2-
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precursor thereof, L6, L7, L8, L9, and L10,

i ndependently for each occurrence, may be absent or
wQQoommproesent a |inker group; 32 WD 2004/ 02209BCT/US2003/027588

PCT/ US2003/ 027588 CD, independently for each

occurrence, represents a cyclodextrin noiety or a

deriv ve t he ently for each
occur %Xé’prol%é‘%ti‘%‘i’ﬁq@méip 2%%94??‘?%“ @&é?ﬁgm&eﬂbﬂ starch (HES),
pr odr agi Ha0¢ Bpttdﬁ@lrp%ﬁ(ﬁant Srolips foNELRBR dRRAbbuticlEnte @é%?eting ligands
occurre resents an integer in the range o
to 10% tdzcr‘ éf/%lP ngﬁ njoiptipsg In eertaly ebodimets.dhe polyrgersyay ks
r epr epigidgtadable sihe@ gblyiatic R6id], 3p9e1Rblidadi® eyl 2-
30, 000 (pg?aeferalbl Ry T oMy %hﬁ <

<10, 00F1oaes/He, PO@H’@S@@!C‘@%@@U’M)@I@@“@% ot biegrgdiblepach asr
even pcﬁ%etld%qjycégdaoo F@lym@ﬁdan‘a dehi PO RERGESH hoh- gﬁe‘ﬂﬁ?eﬁac
occurrence, resent an integer in the rtan
10 ( pP(éY?’éli“a‘EﬂC sgpalim@ocggbengtes, poly alphagiming acsdsepolpalkd-cyano-
about ,21at Bbdpl
at at : I %gg}’iﬂ'b%’pl o%z;?g g%r@ aB,l%% ereaﬁ/?3 2 %%Matgg&gbﬂ]%ﬁ%%te
25, o@%@bﬁwﬁﬁmdﬁﬂﬂlmﬁﬂwﬁ®ﬁtlons) in the compound. 15
Anot her enbodi nent of the invention is a conpound
represented by Fornmula [(f)]y 5 Z [t4L7 ~d)f g |
Ty z (I f gh Ill: wherein CD represents a cyclic
noi ety, such as a gyclodextrln noi ety, or derivative
20 t her eof£nother epBodimgnt of fig uwn‘mmaéﬁ@lmém samEoypd geggegented

OCCUr pERsiRulargy be absent or

— —
7]
I m
Ly
p
Le P Lg
l:-m ':-9
( CD) 1 (D ) m q
— — o @
15 wherein

P represents a monomer unit of a polymer;

T, independently for each occurrence, represents a targeting ligand or a

precursor thereof;,

Le, L7, Ls, Lo, and Lo, independently for each occurrence, may be absent or

20 represent a linker group;
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represent a |inker group; 33 WD 2004/022099

PCT/ US2003/ 027588 D and D, independently for each
woecede®pre, represent the same or different PCT/US2003/027588

t herapeutic agent or prodrugs thereof; T and T,

i ndependently for each occurrence, represent the sane

or different . targeting |ligand or precursor thereof; 5

f and vy, i e‘B@‘??&‘g(ﬁ‘PPX/%*8?0%&8%"68% CRPFSTERE oYelpdiEia otety or a
an i niebafivd thettbe range of | and 10 (preferably 1 to

8, 1to 5 __or even 1to %%‘ g and z, independently for

each occ urIP’eWé@’,enﬁie@éV 8l Fith A rTeneey dpPIPSEITE Hethptapgyiic agent or a
0 andpbrugpsef @e@bty 0 to 8, 0 to 5 0 to 3, or even O
to_about 2); and h represents an integer in the range

of 5 1 and 38 1@@@61(1%11 ¥ Eqrggqh}pcggga’ng@@e’presggs apmiqgeoin the range of 1
<15, 0RO (ﬁrle%r;g)@ﬁl t0<£5,11Q9@; oré{lenQPQ’3t);<500’ <100, <50,

<25, <10, or even <5), wherein at |east one

occur r enc e CaISEENSY fafegas|iny thy range gE 1 tosbout$0,00p (erefsrrblt<25,000,
| east <2280, 295,080, <10B0@CSUNEREBE), Bbo, K 10GPLSS CAES<AN or even
integer greater than 0.” I5 I'n preferréd enbodrnénts,

L4 an®)L®d epresent |inker groups. In certain

8[6300“ mentpc,"n, taﬂda ,Ufﬁﬂﬁiehﬁénw f@roéa)fﬂ%g&m@ﬁc%, l ' pe%@i{t an integer in the
cycl odextrin- contal ning polynmers, e.g., Re pol yrer

back benge ofrfctp 48 émreleypblydtiedt 9 tord, Bdd 8tdresen Forabow2anpl e,

the poly ter-s e.. linear :
cyclodex??%%ﬂ%%ﬁgﬁégdg?o Sqégkﬂgi B?%vlggﬁﬁagftﬂgggﬁ location
one cfpodferdely bt femst Aelll ¥R tor venFOdi 1 00eldcdtiond) érathe oa@pound.
reactive site at 20 each of exactly two positions, and
reacting the cyclodextrin derivative with a |inker

h&vi ng exatidiler embodireadtof te ivehidn ies caapanl espefsented by Formula
form ng a—coval ent bond with the reactive_sites under

pol ynmeri zgati on condi ti n%.grat pronote react|lion of the
reactive |sites with the'reactiive noieties tjo form

coval ent ponds between|the |inker and the
cycl odextfin derivative, er ?y a linear pqlyner

conprising alternating unifts of 25 cycl odext|rin
derivativies and Li nkers—i ted. Alterndtively the
pol ymer L. -S@¢uble,- Haear. lodextrin
pol ymer h pol ynmer Rhackbone| which

pol ynmer c (é $

a pIuraHity of su % at teﬁ or
unsubstit l.odextri i etiesl ‘and Li ker

noi eties jin the linear oﬂ? r backbone, whgrein each
of the cycl odextrin noj etliieg, other than a
cycl odextfrin noi ety at @)y rmnus of a pollymer

chai ng.i s 30 attached tb twolgf said |inkef noieties,
each linker noiety covalently |inking two

wherein

CD represents a cyclic moiety, such as a cyclodextrin moiety, or derivative
20 thereof;

Ly, Ls, Ls, and L7, independently for each occurrence, may be absent or

represent a linker group;
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cycl odextrin noieties. In yet another enbodi nent, the
polynmer is a water-soluble, Ilinear cyclodextrin
w@oeiogoe09conpri sing a plurality of cycl odextriPCT/US2003/027588
noi eti es 34 WO 2004/ 022099 PCT/ US2003/ 027588
coval ently Iinked together by a plurality of |inker
noi eti es ach | odextrin noiety, other
than a cyc%ﬂ‘i t’rlP pﬁqﬂeg&//&gpacgwgcw@p?ﬁ, FRRESSett the same or different
pol y mitierap@iRti agentios patifugeiedot, 0 two |inker noieties to
forma i y¢l odextrin polymer. The |inker
group(s) f}“‘Bi é?gea?@??ﬂé(nfél BB OPEUITENGSOTPEETHY Eherfame or different
gl ycotardeBES)igand of PREMsorRRiygUCC Ni ¢ anhydri de,
poly-L-glutanic acid, poly(ethyleneimne), an
ol ? gosacch fi*qdd/emdSPP“Q‘?ﬁ“ﬁfd%/*a‘?f‘P’éi ORMEPRHC: ’@Ple&@rﬁl%tﬁh@ﬁl in the range
sui t abf eald l@"(@&@elaﬂlﬁl &£, 136 B, oreiOdiomgnt s, the |inker
group itself can be stable under physiol ogical
condi t i ons§ andsh dlepandglyfosack aecuRRdenteptssent an indggebia the range
cl eavghy ﬁldUW&ﬁefHQU@'O% 89 £3 0 &P} LiefBSo abcﬁlltjgrI oftF DY
an enzyne . nkage’contai ns a pe
sequence tlhaqprqsgnta arl@ntmbslt thet rengeoof b apdk o, D@Qaém?ﬁelabky <25,000,
byy hy [ e k Q [
hg%r olg%/(ggdt())s $5 gg%gtlo 0‘)('51 <§ M(B g%ﬁ%(gtééb@o%ﬁt()hFSO <25,r )<10 or even
The | ¥pker groups can be b| oI ogi cal | y i nactive, such
gf gaEEg’e xgl?flé%f Qlaéﬁ%:? lt#n?e o%&ugein\c}g (anﬁ) oll 1&‘33? ﬁeagf 380(;]1%}/61’1 at least
pol yp&htide 106 atqurmﬂm@ of lgeepresdnth ammtdglazegx eanérehdngs ,
binds a receptor, deactivates an enzyne, etc. Various
oligoneric linker groups that are 15 biologically
cofpat i bl engredérodd dpibodineispl LandliTey rigirewnt lidket Heu@lt ,
and the selection of the |inkage may influence the

ultimte meLeri al
it is duﬁg%?ﬁ&%ﬁ&cﬁ) Ileritt ﬁ}e u&dm qﬁ)&merﬁ ala?gﬁiﬂ 8¥ql(§f{exmn—
def or emitadring polymis, ead. ttbfr polqualbaﬂtbahe malud@rcywb&txhﬁfmbfenes For

radual |y, d es and, i s absor od)
71 g et pR B Pl b SN B RN s P S ol produced
S ui t alpl }ﬁobdl‘mg aDleadt onedyicdedtri Ger grﬁ@\tkpnodlﬂ@i jie} @beﬂg}ne 1eact1ve site at
bon, bonds, . .este des, .anj ne

2 botaf BESANPEIREE, SelierDhalie duuSletE teiug painker

enbo dhaﬁﬁigteaactltyhﬁo kdaﬁdﬂ\%rmcgétwsl I@é}ﬁble QF fdr lﬁiﬁlg@rc%$ﬁéﬂt bond with the
i nvent I(%]&Fél aent drocar yl ene group V\,her ein

one df? ?IPQP(@“’B? 9P sonddtiags thabpampls reacken efthgjreactive

by a @eo®uih Yhe(rBicaVd ai6RtidsN8ForRRealfft bR b&vﬂ:@&ﬂl@%ﬁ{r%nd the
adj acen{ﬂ)ét 0 each 25 ot her), wherein each

i ndep@HOER ?Wratl‘éwﬁele@t@lrmeéhaféym@scogl@rl@ég gleprifatipgrpnits of

sast dytlitiedrif HertdRABHRSAA tu‘ﬂ@e?sQS ﬁrolﬂloed h@ﬁe@ﬁéﬁ%l? bre olyme1 may be a
cycl oal kyl , heter ocycl oal k 0 vﬁ1

X is Wi so(f} 1139211 cyc@(:@) in pof_y@(:l—@vg) g aljpgrpr- polqupb@gbone which
j -C( O (%&Wmex cm§&|@es ] (L?M]ﬁ & Abinktsd &'ungubs@t{ltea):yclodextl in moieties
o and linker moieties in the hnear polyme] backbone, wherein each of the cyclodextrin
moieties, other than a cyclodextrin moiety at the terminus of a polymer chain, is
30  attached to two of said linker moieties, each linker moiety covalently linking two
cyclodextrin moieties. In yet another embodiment, the polymer is a water-soluble,

linear cyclodextrin polymer comprising a plurality of cyclodextrin moieties
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-NRI-C(NR1)-NRI -, and -B(ORI)-; and R, independently

for each occurrence, 30 represents H or a |ower
w@bkdoylo22085 WO 2004/ 022099 PCT/ US2003/ 027588 | PCT/ER1083/027588

enbodi nents, the linker group represents a derivatized

or non derivatized amno acid. In certain enbodi nents,

i nker ps With one or nore term nal carboxyl

gr oup@v%ﬁ’i}t hlinled Feeibst or Rigrakith of Beley mejetics, jherspy eapkh

enbodiyaRatsrin B3R btHePhen #Eyddiesfin hiidl Mdhe t‘éﬁﬁﬁw a polymer
groups may be caghed b}/?S coval ently attaching themto
eI

a the(‘rhgblemalttéchg% o lig d)@(g@ttep ﬁgfo% péxpg,al cylodgxtrin polymer.
cycl odextrin noiety via an (thio)ester or am de bond.

In still oteainkesead(YBAY Se an AlicyIkey chgﬁloaul&ﬁyébh}ﬂéhecgﬂb%op(‘PEG)
mraére term nal hydroxyl, thiol, or am no groups my
C

or PBIaPAYUEHElS afl%“ﬂﬁlpyh’é[r gluﬁliﬂlf)iaféql PPIEd hyleneunme) an

enboddipeHcSharis) %n@[nu{mefcﬁi hint &%ﬁ? othElesru[thl@lml 8r ¥hain
groups nmay be capped by coval ent attaching themto a

10 t h@plﬁ)&g@qqtsc thgé@h%r gr (&‘ptl%i‘?lé @qn,bﬁg aRisiuBgsy phbs‘iolgglcal conditions,

cycl ogexty él{hll@éiﬁtcﬁaxﬂ'cﬁlt%n b E]bé%ﬁ@bﬁ(f@r h)%ml&g?e lcondmons
car bonat e, car bamat e, t hi ocar bonat e, or t | ocar bamat

bond. SUplhaclet anginpymeetgn dhavinkess confainsa peptidesy@snesrthat is .

o) b )l okl ) G, SR 00051 P

undergrpire Sesdiag an esteren diiedsiens Thq Brlen goaps @i fye blologlcally inactive,

e n’OOcdflL BEN Sprd 23? gls olig c“i"d %I?‘%gﬁ?&% a@%%he‘ﬁp ?12 géé ﬁ?]ﬁglﬁally

pol ydi spersiti or even
aboutactive, Ismchc?@ Iﬁtl ahgp @np@ﬂpapﬁdﬂ that, when dldfa:&echﬁeuttlheoneigms,t binds

is a g t Fat ei.n

oot TR SEH £ iy R Bl s e
elrﬂoommiagubslly d:ohfpatllﬁg eml/m ib$oeaolitdenire kﬁcammrthe( aau ahd @8 selection of
ot - 6 DG e e s O BispH Rt o B bl 430 s Fhotter
t her apdutble whbm ingearited, whethdddgradnatlg defoies orag@Mks afis a
recept o oni st . nts, t nt |

L el R0 Wyt SR R e aRR BB terretoy MR The

t her aput groupgenbe dtBiciteds Gle@aseies A siBible bond or functional
a r esegq]ﬁ i nventi Qn may

rthernote pol y
Hht ko et ‘Wc?a‘é‘Pnlcﬁ‘éP‘éB‘ng’u fers amigfes, r?avneéowboﬂnﬁes
nor e dalramaeRaulkkbichi@d, &her apeuti c agent. For instance,
two or 25 nore different cancer drugs, or a cancer

drug and a or an tibiotic and

an anti-i ?F%m?ngl?@gj‘gﬂl ﬁ’erlllﬁ r éouBFS};\‘P?B‘ap‘SFF”f BW’F‘H'@“ represent
pol ynelydydcarbyepé piongivhereink@e 6t mEy nethy®ak isR@ipdlisfdh@sRany
linkers, far different drlél t he release of each dru

may BEPATEONE ¥ Hranaddt nRparisn ¥ dweague afiacent to cach

efsf | cAgr), wherein each Y, independently for each occurrence, is selected from,
substituted or unsubstituted aryl, heteroaryl, cycloalkyl, heterocycloalkyl, or -O-,
C(=X) (wherein X is NRy, O or S), -OC(O)-, -C(=0)O, -NR;-, -NR;CO-,
-C(O)NR -, -S(O),- (wherein n is 0, 1, or 2), ~OC(O)-NR;, -NR;-C(0)-NR -,
-NR;-C(NR;)-NR;-, and -B(OR;)-; and R;, independently for each occurrence,

30  represents H or a lower alkyl.
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One enbodi nent of the present invention provides an

i nproved delivery of 30 certain hydrophobic small
worRioeoedoed t her apeuti cs by coval ently conj ugat i PQI/UREN3/027588

to cyclodextrin containing polynmers. Such conjugation

i nproves the aqueous 36 WO 2004/ 022099

PCT/ US2003/ 027588 = sol ubi ity and hence the

bi oavail a ?F?‘T"‘)‘P i ‘ldH’ée“f%@Félﬁjé‘?ﬁtgi%‘Pé@%‘??P%tS a derivatized or non-

Accor dringizéd athiho 2613 ieFERaRl s¥RlinRhts! kel g}Mﬁﬂtw&ane oPBiore
t herapeutic agent is a hydrophobi c conpoun

| og perggng carégx}é groyps gay conjg,gate@,g) thggplyxg@ ayestaly | n

ot heren@iBaRHntEMicSor nfbre HRAAER AR Foat RRY BRGNS nfay 38 Mped b
such eéls ca nt ot heélnnle may Sbe coﬁj cuagatg?qt gkéngt he?ﬁp’e Y

conp cﬁ@ﬁﬁemb/wétﬁda%g @em e Hieraaeitie Asgniadargetingaaniely el y
at t aclibRdetEmERE HOR! €hiBfRsthCor alinlikﬁs R4, yﬂPs'EﬂI oﬁf&@gﬁﬁﬁﬁnems,

of am'no acid derivatized canptothecin nolecules are
i |1 uslinkes grensvitbce ppmyre tmﬁenqébwm thighpugraine gravps mhg be

pres exﬂémﬁ(ﬂé(t@@ In#cpﬂe B%lglfnglr. ah é%&é}%g%m@g%ﬁg%%le 0 81%8)831_686

in the range o Oto
or eviemird hpdoxytl groups 1P bOGEPperthy. colvaielﬁb'retttaclmlg them toa

lele@ggﬁhéalgﬁ(;&dflc aéequi ag%%g%l{rﬂg ?ﬁ)ﬁ%&% yr(l)r %_J]rcgc&c%e{?t%a 11 qy Y8 o8 (th1o)estel
20% 30%S @%mrat@evahalme@tldbcatﬂwatew Itlﬁdcfﬁ)diahﬁtb— bon.dirf destain
?gle)r/gggbﬁ) %ﬁ%:e\ﬁ%b@le%e (th1oges%el amlde t‘ﬁp‘gcafqa:oggtg t&i (tWéggrbﬁlBatgi bonds

| eastmabmutiohlolEdble h@?{mqrab[bfm"ﬂbelﬂ@%duﬂ@%d ud&obilogical
even 35c(‘f\xﬁf the cycl odextrin-nodified pol yner by

Wber - aver age nol ecul ar weight (M7) may
aI so vary widely, but generally fall in the range of
about 1, GOCertam aﬂmdhn@&Oth@@Glynhaistaedaspulpndelbe\reaialvg/ from

about 0 0,000 dalt even nore

pr ef & g’% gerts 1?%%18% ag)Ong - G0 &° @%?%Ofb%) 000. Most
preferably, M varies between about 12,000 and 65, 000

dal t ons. Imcearein cabodimtdntss the Chempboidi ageﬁlﬁssa snM!l maedudes a peptide,

bet out . ! dal r.ons, Wthin
S arrpwledgﬂ(())t?ﬁ]lé&sa J%]Q)glgetn "i]l%g }1%3%@? %)p%gtl(\%lﬁl 1011 1n eer ta%n eml:lod ‘tﬂn‘%r the
wei ghigentnean dng-qenes e:nth asl%amptoéwanpk mlatemleewlveg amtxtﬂungal,
the hts that di a
ot STEp i MR K EoE P EY)- Al B pCirgh oyt e
di f f egerftiommetdpeoragerisg cvohmcubadimens; tohigehyis a rdcapbor
of 2, 10, .20, 50, ,100, or re. Exenpl ar
Cycl SRR AR sien p RSy B R Aepgpsg dibicr
consifsittheighoes a @olyinat bﬁth@ﬁreielhﬂlm%tlb@ mdy S@iﬁ&flﬂ afid 18d of therapeutic
noi et i ei such as. CT\{ gdext rin agtfl oxi di zed
cycl S8R RMEPTYGERE PRk PEISraPyfie pes oy instance, two or
QONMPrh@edifRrdnt SHeEr dAfdis €3 chibat dili@ biftPardnmMeb@Plessant, or an
li nkage between the

tibiotic and an anti-inflammatory agent may be grafted on to the polymer via

optional linkers. By selecting different linkers for different drugs, the release of

each drug may be attenuated to achieve maximal dosage and efficacy.

One embodiment of the present invention provides an improved delivery of
30  certain hydrophobic small molecule therapeutics by covalently conjugating them to

cyclodextrin containing polymers. Such conjugation improves the aqueous
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cyclic structure and the pol ymer backbone, preferably
having from1l to 20 atons in the chain, such as alkyl

w@e b@i0%2099 ncl udi ng di carboxylic acid derivati vEGT/{S20081027588
as 30 glutaric acid derivatives, succinic acid
derivatives, and the Iike) and heteroalkyl chai ns,

h .1 goet h ins. 37 WO 2004/ 022099
pCT! U0 b7 bee SesufbatiERi Aahe arapgf reents. Accordmgly, i
pol ys laﬁd:élﬂlﬁdddﬁﬁlt 60ME aivatdg, tﬁ@fh@fazédthé a@fh@ EELJ Hy‘ﬁ@problc compound

+ U r UnltSlnana I nkage
MO Vst b R AS

,pchg)ven >5, In other embodunents a

( ( a) - aydbsrdextthdraleutidflst, &CRhs EHTARRNKLE Ha ?%e @&guél%m@anothel
g )-cycl odextrins mhlch contain, respectively six,
seve

n COIBI?OU@?’ FHED 3130 @BYRArasido BEOT iy P‘t‘@lel@t’ pitpching éhel opnjugdieon to
S cyc {He‘-bo%{ei" r Exa‘ﬂ{plé% of G N8 AEA L ivheib QF Ipﬁ)tﬁeg{nqﬁolgd'ules are

donut-| i ke sh g@ havi ng an i nner apol a
hydr ophysited @a¢heme Vi he secondary hydroxyl groups
situated on one side of the cyclodextrin torus and

the pri maryhdPefmes Y,bnj G50 BB the intedéHr %eﬁ[bnﬁa‘?&ex%f)lg}%rave molecular

Thus, wusing (p)-cyclodextrin as an exa

P
cycl o&ésgmsmhthie gange 9%}9 F09p 8Q%0M0:30.8¢0 e ﬁﬁngp%pr eveag0,000 to
foh | onsp,0001,HO 0 0 OHO HO OH OHO OH  HO HO p
secondary hydroxyl 0 OHHO O OH 0O OH primary

hydroxyl HOOHO0O O HO HOO OH 0 OH
In certain embodiments, the cyclodextrin moieties make up at least about

2%, 5% or 10% by weight, up to 20%, 30%, 50% or even 80% of the cyclodextrin-
modified polymer by weight. In certain embodiments, the thefapeutic agents, or
targeting ligands make up at least about 1%, 5%, 10% or 15%, 20%, 25%, 30% or

15 even 35% of the cyclodextrin-modified polymer by weight. Number-average
molecular weight (M,) may also vary widely, but generally fall in the range of about
1,000 to about 500,000 daltons, preferably from about 5000 to about 200,000
daltons and, even more preferably, from about 10,000 to about 100,000. Most
preferably, M, varies between about 12,000 and 65,000 daltons. In certain other

20  embodiments, M, varies between about 3000 and 150,000 daltons. Within a given
sample of a subject polymer, a wide range of molecular weights may be present. For
example, molecules within the sample may have molecular weights that differ by a
factor of 2, 5, 10, 20, 50, 100, or more, or that differ from the average molecular

. weight by a factor of 2, 5, 10, 20, 50, 100, or more. Exemplary cyclodextrin

25 moieties include cyclic structures consisting essentially of from 7 to 9 saccharide
moieties, such as cyclodextrin and oxidized cyclodextrin. A cyclodextrin moiety
optionally comprises a linker moiety that forms a covalent linkage between the
cyclic structure and the polymer backbone, preferably having from 1 to 20 atoms in
the chain, such as alkyl chains, including dicarboxylic acid derivatives (such as

30  glutaric acid derivatives, succinic acid derivatives, and the like), and heteroalkyl

chains, such as oligoethylene glycol chains.
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OHO OH OH 0 The side on which the secondary hydroxyl

groups are located has a wider 15 dianeter than the
wa@a@ae/oza09nhi ch the primary hydroxyl groups ar eP¢DUSL0031027588

The present invention contenpl ates coval ent |inkages

to cyclodextrin noieties on the primry and/or

secondary hydroxyl groups. The hydrophabic nat
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Vol uriph3&(cheydolsarios roadPRurodasnrang 9888 (Y o 5“-‘/0135?_’%'1“5 which

A LEsS @985, Jrructurally, 1
orRapin Ry SEROATEN BbPomr O Tasnae

Hljs aicyclet naalre of ep@/[g qd@@l ngﬁ)é@ﬁ R &My‘]o}l%éﬂ% shapg Bayving an inner

(1992 blaf Ri é/ldl %Eob]r@ge)wty, éet:én‘&g |hy%§<%‘€§upfs @ftuated on one side of
nodi fyrng p rs are’ discl ose . Noh,

Y., Bh@c)}rogzdeNBd tor@hasrhthel pingary hyglosxyl grougsgsztpati@,g@the chph Thus,
gg;: 2' f Z?;D n)gxtg? as Jnha?alﬂf)l%g g%lglhée]%ﬁ%p fsioP8n represented
cyclaﬂﬁxﬁamﬂh&mﬂbhﬁnlng pol ymer, wherein a plurality

of bioactive noieties are covalently attached to the

paol ymer through attachnents that are cl eaved under
biol ogi cal conditions to rel ease the bioactive

moi eti es, wherein d&fsinistcation of the polynmer to a
pati ent 'p{i%tgzzégﬂf t he bi oactive agent over
a period o 2,98, 5, 6, 8 10, 15, 20, 24,

Henbodi nents, the
presenho' vegntion contenpl ates nuating the rate

C%fl i ntroduci ngzcondalyhydmxyl
er apeut| c agent

r. Thus, in
herapeurfcs of\ the

del i ve f therapeutic agents skill ed in theprafaty hydroxyl
woul d al ecogni ze that by | abeli Yhe therapeutic

agent rotargeting ligand w t\h\radi onuclei, or by
fornlng conplexes of NWR activ i, e.g.,

technetium /igadolinium or dysprosium the polyners

of the preseft\i nvention can ag¢hi eve a dua

di agnostic/the ic utili 20 In other

enbodi nent s, | yreric/c ounds stabilize the

bi oactive form

), a og agent which exists in
equi | i brium betwe an

Yve and i nactive

The side on which the secondary hydroxyl groups are located has a wider
15  diameter than the side on which the primary hydroxyl groups are located. The
present invention contemplates covalent linkages to cyclodextrin moieties on the
primary and/or secondary hydroxyl groups. The hydrophobic nature of the
cyclodextrin inner cavity allows for host-guest inclusion complexes of a variety of

compounds, e.g., adamantane. (Comprehensive Supramolecular Chemistry, Volume
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form For instance, conjugating the therapeutic agent
to the polyners of the present invention may shift
W b@4o2pepd | bri um bet ween two tautomeric forns PET/URN03/027588
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t he polynmeric conpounds may 25 attenuate the
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et hogls, &rad KREWN, BRotda /@l tereR TP 29844 Q22098

PCT/ US2003/ 027588 I n ot her enbodi ments, 'the pol ynmer
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digssol, uesl d B, @, $418b| 240500k 1ok K2 RS9l vent that is
non-toxic to nore efficiently produce an anorphous,
monol i thic distribution or a fine dispersion of the

bi ol ogi cal {npesdn pRRBodgeRs: thepresgat ipyealpmeantesiplatesafiamiating the
CONPQgietdf Mleasé 8f ths thdApai¥ a2 BenkBdRingvakol i
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to fdiehYeen tha theaisiube essiinngior faesrtingybadwed thehbymes eTlok, in

sol veRlginlembbdifkesah! yolgﬂ&ic_drﬁga& 1&45Ffhe. pr&@{kqmae tion are

pol ymer conposition contalning solvent i's p aced

t ot alqoypesitiensren eontrgllegideliveny ofithesazotiyagentse Osobkibet in the art

di sSi\PAlESIsOfecl of i ; -

Pe P R By P R B R A B e
ext r aviduiadienudm, artbe frodye wmbExed ef¥MReetiabiukict, g.ggtecanetium,

time : N . ] tnents for, the

11 meaastbiorh brid PR, R 0, O IFRLT e v
Howe vdérgnostiedherapesd wtdity. i s used to facilitate mixing

or to maintain the flowability of the pol ynmer

cnj ugat e Pk Ng, domnets! ' b RitGoacti

ot herwi se bIB c}q:lorrpé)t 1':6%[@%: {Bg %[&%lﬁlgg]u?og&l%g&ﬁss %gnllz% the'tfozctive form
r el atdféheyapsntid dgeairmielt existSo leqehbriun® Betw brat anacvet aom iieactive
should. .nok. . I L.al e.placed even
Ty it EESE Sol e oMl oo W rfRRerSHER presem
must inenticansestsl istegmitib@dm betsseretwiortauitéradriccforn@y of the agent to

i . i te of. admnistration. Exanpl f
ot aby Bofist Bfichlel S neB LML Mot e RS RoBeny

NSmetattghuate the equilibrium between lactonic and acid forms of a therapeutic agent.

One method to determine molecular weight is by gel permeation

chromatography ("GPC"), e.g., mixed bed columns, CHCl, solvent, light scattering

detector, and off-line dn/de. Other methods are known in the art.
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2-pyrrolidone, 2-pyrrolidone, ethanol, propylene

gl ycol, acetone, nethyl acetate, 25 ethyl acetate,
woreaohpk20ed hyl ket one, di net hyl f or mam de, PCT/US2003/027588

di met hyl sul f oxi de, tetrahydrofuran, caprolactam oleic

acid, or 1-dodecyl azacyl coheptanone. Pr eferred
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N- et hyl pyrrol i di net hyl f or mam de, and

di rretabstt sudyf @thg@lveg ioaesmal p@@qtltbpf f ﬁ@lVﬁl}tégaé fd$ non-toxic to more
| nveni g {htlg%%d%@&la&n?(ﬁpl%g arﬁ(tﬂoﬂgncadllé’rﬁgﬁtﬁﬁhﬁ Biffe dispersion of the

t her apeu agent suc -20-canptothecin to
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T), f'kal o1 d ron1 Canptit heca

accu rﬂd‘mba clormpbsh‘eod eMe ed@50heysewd solfantmig prederatdy Aydided because,
? gtplo::og g??rg:pgglglel con osg%n R 1%11 {n%ggﬁﬁﬁt% pﬁ?éo‘t t%gt 19 or Ipeu“tlally within
cycl ehe bbdy, ah)splsalmt Idms’lpattms hmdnﬁﬁusasmerﬁctm dlzet méy‘mer and must be

Louexto v Tl 4500 LRI iy v oo

SEY ungl@hfiderpilityl ASittaid Wwhénythe filltebe(abd/oagthenteatuzntsoiaethe illness)

form and poor aqueous ubi Lity. In order to
C|rcdﬁ@@ﬁweﬁﬁ?@yg?S%V@ﬁpwﬁgﬁ 4¢pT anal ogs have been

devel oped to i nprove |actone stability and aqueous

sol ubi | i t yHowkopotweean sucnil s vseil fotfedhtateanixingnel wgwaigiain the
CPT t ave alrea been. rQv 1
cance O‘i’arbgﬁi’ e nt{he PPREH QY %eﬁ@ i O(rf:\/t g% tl%ﬁfgﬁs% Igg%tg(g BB hon-toxdc,

Var i OétﬁelWﬁQﬁoo@ﬁqpﬁtlbkf} and sthukneheed in ektigelpfmatamounts. Solvents
clodextrln Cc

( atcaéw& 8‘(1,13 fot I%ﬁ%sgtg\}l‘,ﬂng mafeylagt(gjan é)latc giea partially within a

pol ynﬁ“fm |de}CerSh'éﬂ B soveedAlse fust, ndtheushr sifstastial tissue irritation or
covalent% | i nked_ via_.a bhiohydrol yzabl e bond sel ected
fron1Hﬁﬂé§ﬁ@ﬂm55%?%@“m3%988ﬁates or 20 carbonate. An

exenpl ary synthetic scheme for covalently bondi ng a
deri vat i zemkaGlplds@f sRQ0B)viccamphtifihedventsi hahaan, include N-methyl-

SChen?—plyrrohd%ne,ng—pyrrohdone, ethanol, propylene glycol, acetone, methyl acetate,
25 ethyl acetate, methyl ethyl ketone, dimethylformamide, dimethylsulfoxide,
tetrahydrofuran, caprolactam, oleic acid, or 1-dodecylazacylcoheptanone. Preferred
solvents include N-methylpyrrolidone, 2-pyrrolidone, dimethylsulfoxide, and

acetone because of their solvating ability and their biocompatibility.

In certain embodiments, the subject polymer conjugates are soluble in one or

30 more common organic solvents for ease of fabrication and processing. Commion
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NNI N COCK N CD-NH ~ CD 25 41 WO 2004/022099

PCT/ US2003/ 027588 W thout intending to limt the
waewpmwh9 t he i nvention, a general strategy foPCT/US2003/027588

synt hesi zing |inear, branched or grafted

cycl odextrin-contai ni ng pol yrrerﬁ (CD Pol ymﬁr) for ;

| oadi ng a theyapeutic agent su as canpt ot hecin, an

an opf)lgg&ﬁlﬁl SO{VS‘%@efl}Cﬁ’éielglsb%{h dSqNentsh Awn Shipradere nedighioromethane,

Schemdichlordex@i®| Bbytagye) DX &c[etalfb NP NPy Bate, f &%to'nb n&ﬁ}ﬁ acetate
branc raft ycl odextrln ynmers o Q@ R

Ther agéﬁﬁt?%acﬁﬁj@ﬂﬁe (D) N-mefpy! PWPPHd%]St i onﬂf'llqtﬁlﬂf@é@]am@ and

0 Odﬁy{@)ylsu@&lael f ) Tosyl NHZ CD Polymer - CD
Pol yner /L Multifunctional T polynerizable

noponer s tional etin gand (T) with .
opti onal |‘5ﬁ?<%9pef(te Eﬁle lgfs"rnlt P"l%%l%twatc@mFIBP]@ é?ttaci\)ing Réydrophobic
I Nt engiengeit@ Adentlshdi & (HDO-GAFRVARTEIto AneaP BIeIS‘rHr‘IeﬁQdi §yclodext1 in-
cycl odextrin npieties, therapeutic agents, and/

t ar geFPHYNInE galbimers fenbettargieligry ek head (%E?rOSJHWWﬂEﬁlH (CPT), an
Schenmggkalbiaiscldbd R @nbhatcd &c@ﬁz‘?xgﬂ%‘? the s Posobd WQQ%ul;&i to

gl ven reacti on t here may be nore than one comonomer
precu p@blpt algy@}cgld@%ylm by 1ﬁl@lb1é1pg the action of topoisomerase I during the S-

10 phase of the cell cycle. Its application in human cancer treatment, however, is

>

limited due to several factors, especially its undesirable interactions with human
serum albumin, instability of the bioactive lactone form, and poor aqueous
solubility. In order to circumvent this problem, many CPT analogs have been
developed to improve lactone stability and aqueous solubility. Topotecan and

15 irinotecan are analogs of CPT that have already been approved by FDA for human
cancer treatment. The present invention discloses various types of linear, branched,
or grafted cyclodextrin-containing polymers wherein (S)-20-camptothecin is
covalently bound to the polymer. In certain embodiments, the drug is covalently
linked via a biohydrolyzable bond selected from an ester, amide, carbamates, or

20  carbonate.

An exemplary synthetic scheme for covalently bonding a derivatized CD to

20(S)-camptothecin is shown in Scheme 1.

Scheme I

25
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therapeutic agent or targeting ligand that is of the

same type or different. Furthernore, prior to
w@oedogor0pZat i on, one or nbre conononer A precurPCDIUS2003/027588

cyclodextrin noiety, therapeutic agent or targeting

ligand may be covalently linked 15 with each other in

one or nore separate step. Schene_|la: Ceneral

for graft %@pwtﬁ@dmgmémeb% PRS’H%P“}?F IyPRtOdy %Welafsmtegy for

CyCI g’%ﬁ [ 1FRACEYnchbder @E’ﬁéﬂ@g@le@@;ﬁﬂi—cc@%nﬁgﬂﬁcgﬁhélﬁQCD
are as defined above urthernore, one skllleq

| n tli?elyalet) fnﬂalya(bma@%lélapwmaaew aiches %lwoql?é-‘é}bta}l gh optiona

gr ouQﬁFetﬁgglgaldhiX%{o%xh§che%r1poxy| s, halides, am nes,

and enes, ethynes, 20 or aromatic groups

in order achieve polynerization. For further exanples

of 4zhend 8004/ 022099 PCT/ US2003/ 027588 reacti ve

gr oupSedkydieGlased i N Advanced Organic Chem stry:

React f°‘¢ b”“““ﬁg/ﬁ”&ham sns, and Structure, 5th Edition,

cyc 1!n polyn

2000. Ggnononer A Reactive G oup precursor
G oup : i oup(s) Reactive Goup Reactive
Opti g ext rin Crenprutp g "hmel(gr Mbi ety +

OPTI ( actt ti peutic Group Linker

Agent|” AND/ OR Reactipde Optijonal Tar geti ng oup

Li nker_Li gand Pol yneri zatijon Conononer prcur sor
Tar ggt|ilng 1 Opt al Pgndant QOtl onal Targ tiL‘n/g Li gand
Li nkerAG{aup(s), Ui nker Liga [~/

CD Polymer —_— CD Polymer

L
Multifunctional ( T/ >
¥t m

polymerizable
monomers

Optional targeting
ligand (T), with
optional linker (L)

To illustrate further, without intending to be limiting, comonomer A
precursors, cyclodextrin moieties, therapeutic agents, and/or targeting ligands may
10  be assembled as shown in Schemes Ila-IIb. Note that in schemes Ila-b, in any given
reaction there may be more than one comonomer A precursor, cyclodextrin moiety,
therapeutic agent or targeting ligand that is of the same type or different.
Furthermore, prior to polymerization, one or more comonomer A precursor,
cyclodextrin moiety, therapeutic agent or targeting ligand may be covalently linked

15  with each other in one or more separate step.

Scheme Ila: General scheme for graft polymers. The comonomer A
precursor, cyclodextrin moiety, therapeutic agent and targeting ligand are as defined
above. Furthermore, one skilled in the art may choose from a variety of reactive
groups, e.g., hydroxyls, carboxyls, halides, amines, and activated ethenes, ethynes,

20  or aromatic groups in order achieve polymerization. For further examples of
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Optional Linker n Cyclodextrin Miety 5 Schene |1b:
Ceneral schene of preparing |inear

wey@koeesd ri n- cont ai ning pol ynmers. One skil | ePICT/NS1002027588
art woul d recogni ze that by choosing a conononer A
precursor that has nmultiple reactive groups pol ymer

branchi ng can be achj eved. 43 2004/ 022099 i
T USR0S PS8 SRS 1 A EERORGRBE ARGy pReactions
pr ecuMeolianisigpgidi St@cleashind@ionQebodext rin Group

Moi ety Goup + OPTIONALLY Reactive Optional
Therapeutic G oup Linker Agent AND/OR Reactive
Optional Targeting LG oup Linker Ligand

H H H 1 vl ad
Pol yneri zation R[R..fPli onat—Cyelod Xt -Cpmononer
Li nker Mdi ety prequicesey n pr;’}?ﬂ gr ei up
t herapeuti c agent and/for targefing I'l ga ch may
be absent or present.
Pendant
Group(s)
Reactive
Group
+
Rea‘ctive Optional Cyclodextrin
Group Linker Moiety
+ OPTIONALLY
Reactive Optional Therapeutic
Group Linker Agent
AND/OR
Reactive Optional Targeting
Group Linker Ligand
l Polymerization
Comonomer A
precursor
Targeting Optional Pendant Optional Targeting
Ligand Linker Group(s) Linker Ligand
Optional
Linker
— T on
Cyclodextrin
Moiety

Scheme [Ib: General scheme of preparing linear cyclodextrin-containing
polymers. One skilled in the art would recognize that by choosing a comonomer A

precursor that has multiple reactive groups polymer branching can be achieved.
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Exanpl es for different ways of synthesizing |inear
cycl odextrin-CPT 5 polyners are shown in Schenes

wO Rdo4)o2dobe Scheme 111 44 WO 2004/ 022099
PCT/ US2003/ 027588 7 1 COOH COOH H NI

n 0=S1=0 7 Hn OO0 COOH 0 (W-CPT H

In RO Wrepresents an optional

COOH N §" S"~.
HSn , "\\N wher

li nki ng group; and Redkg® pse tScéé%&}B’he
OGIng HPNFQ\ - O

5 OBz OBz OBz OBz
"/-0---i0---H'

PCT/US2003/027588

~S,S~.~\NH2 p Oz

Schene |V
Ol HON N OH N

III_IUU_IU

mmﬁp O WCPT H2

HHHN,,-,,Q O'--NY OOWCPTWCPT
Reactive | Cyclodextrin Reactive
Group Moiety Group
+ OPTIONALLY
Reactive Optional Therapeutic
Group Linker Agent
AND/OR
Group Linker Ligand
Polymerization
R
R
Optional Cyclodextrin Comonomer A
Lu?ker Moiety precursor
| R

Examples for different ways of synthesizing linear cyclodextrin-CPT

Wherein R is a therapeutic agent
and/or targeting ligand which may

be absent or present.

5  polymers are shown in Schemes III-VIIL

Scheme I1I
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wherein 0 s O Wrepresents an optional |inking group

NHHNHH O O Schene V 10 45 WO 2004/ 022099
wWEOAHOSDOO3/ 027588 o00H OOH NNIN O H H2N, ~~, PGT/US2003/027588

S,, iNHZ N---"S S",\N N-N-"NO Y OHYoH 0O

OOCPT CPT or Ay-CPT H -~~ S SI 0 /OCPT YOCPT ~0 O

PAOOH_ W fNO NHHO~HO H2N/\S-S~\/NHZ O ~

S, -, - Nv 7~ 0|-rc@Ho OoH CPT, WO NN~S
XY, - N T SN R
l! . COOH .-"‘ >\

N—0,

N—0

= =0
© 1l

0] COOH

s H E/v lf

wherein
W represents an optional linking group; and
R represents W-CPT or O.

=}

Scheme IV
5
OBz OBz OBz
o)\— S 7 (8, har~omot ; k}
HO. ~ oH HN 0 - NP SN o NN )/
YN N o N
H H
o o]
by
Hy i Q i _w—or
2 e
N\/\O/\/O\/\N)/
N
W-CPT W-CPT
wherein
0 T :Z W represents an optional linking group
NH\/\O/\/O\/\N)/
Scheme V
10
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Wrepresents an optional |inking group, e.g., glycyl
resi due Schenme VI 5 46 WD 2004/ 022099

wWEIAOSD9D3/ 027588 0 ON ~ ~ CPT HN O HZN PCT/NBi03/027588
HOOHEDC OONHS O ONCPT HNOHH NSS vn p
O Schene VI 5 HN Boc 0 HO-S.S OH HNC Boc 0 I1 O
Boc' NH HHJII~\ HIN/\S:\S~/NHZ ~S S*~NS"S" ~/ ~OH,,
Il Bocce 00T dy- CPJQ HO(GIy CPT HNO HC O IJNS
NO O NHO ¥ H

N
HzN\/\s s/\/NHz /{N\/\S S/\/N N \/\N/\[ﬁ/"
o]

K”/OH kﬂ’%"’
o

(0]

04 -OCPT

CPT or Gly-CPT H ;1 H N;/
—_—— /{ ~ g 5 N/\/ \/\N
K“/OCPT \"—%CPT

9 P OH
»“\_/—N o] )1\‘
O N HO o]
7 L 97R L ST
HaN g S/\/NHz -~ = i’N\/\s T \H/\N/\/ -
0 OH

OH
CPTSy
W-CPT H N\/”$\
> /QN\/\ s/\/ \H/\N/\/
W
~CPT

wherein &
W represents an optional linking group, e.g., glycyl residue

Scheme VI
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dy-CPT Schenme VIII 10 47 WD 2004/ 022099

PCT/ US2003/ 027588 OCPT 0 OHO/\ /OOH S S II HZN NHz
wWE20e208y-CPT N SY 00S HV \O O OCPT ERENpbme3/027588
for grafting cyclodextrins on to side-chains of
CPT-containing 5 polyners subunits are shown in

Schenes | X-XII. Each subunit may repeat any nunber gf
times, and one subunit nmay occur with substantlngé/ﬂ\\
the sane frequency, nore often, or |ess of%en cpT
anot her subunit, such that both subunits may
present in approxinately t he sane anount, or |
di ffering amounts, which may differ slightty or be
highly disparate, e.g., one subunit is presgnt nearly

to the 10 exclusion of the other. In ceg o
i nst ances, thrs are random copol y¥ners, in

whi chithe ~di f subunit's angl oto-qt e
units égé/aﬁgﬁrlbutea randoniy throughfut the gbl ymer -2 »
chain. Thus, where the fornula X ,,-Y ©Z0 appears, NHS

wherein X, Y and Z are polynmer subunits, these

subunits may be randomy interspersed throughout the |

15 pol yner backbone. In part, the term "randont WEL/JL\
intended to refer to the situation in which e CPT
particul ar distribution or incorporation of nomeric
units in a polynmer that has nore than one pe of
nmononeric units is not directed or controll ed directly

J(“\/\ S M

ulIIZ

Scheme VII
5
HN Boc 0 B0
Hom)\,s s,\(lLOH s
7 U ST
B -
HzN\/\s S/\/Nl’lz a ,QN\/\S S/\/N\’(l\/s\s/\/u\}o}_*
0 NH
Boc/
Os_ _Gly-CPT
0 /E/
Gly-CPT HN 0 o)
> /%N\/\s s N s 'OR
0 Os NH
U
Gly-CPT
Scheme VIII
10
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by the synthetic protocol, but instead results from
features inherent to the polyner 48 WO 2004/ 022099
wWEOANSD03/ 027588 system such as the reactiRECT/YS2003/027588
amounts of subunits and other characteristics of the
synthetic reaction or other nmethods of manufacture,
processing, or treatment. Scheme |X 0 H3 O H3__.I Il |
Al (iso-Bu)i OO0 --~~ P-0-CHCHZ O+ G > +P-O{CH CHz
O--n.n 00 HHdO ~:7011 CH3 0CH3O CPT H N
NaOH P-0-CH-CHO \P ~- P-0-CHCHO i-OCH
~NH OCPT C Schene X 11 111 p 0 0 0 0,0 OJ AIBN\ 0 HN
0O HN or ATRP CPT 0 10 Schenme XI'%49 WD
2004/ RR2099 P

003/ 027588 H,1120 2§ OO p 0 O O
OO0ON 00 Y~ QA SRS,
—————
o 0 Lys-Gly-CPT

HN

0

OCPT

Examples for grafting cyclodextrins on to side-chains of CPT-containing

5 polymers subunits are shown in Schemes IX-XII. Each subunit may repeat any
number of times, and one subunit may occur with substantially the same frequency,
more often, or less often than another subunit, such that both subunits may be
present in approximately the same amount, or in differing amounts, which may
differ slightly or be highly disparate, e.g., one subunit is present nearly to the

10 exclusion of the other.

In certain instances, the polymers are random copolymers, in which the
different subunits and/or other monomeric units are distributed randomly throughout
the polymer chain. Thus, where the formula X,w-Y,-Z, appears, wherein X, Y and Z
are polymer subunits, these subunits may be randomly interspersed throughout the
15  polymer backbone. In part, the term "random” is intended to refer to the situation in
which the particular distribution or incorporation of monomeric units in a polymer
that has more than one type of monomeric units is not directed or controlled directly

by the synthetic protocol, but instead results from features inherent to the polymer
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synt hesi zed using 10 CD- bi scystei ne nononer and a

di - NHS ester such as PEG D1SPA or PEG BTC as shown in
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The present invention further contemplates CD-polymers synthesized using
10 CD-biscysteine monomer and a di-NHS ester such as PEG-DiSPA or PEG-BTC as
shown in Schemes XIII-XIV.
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Degr adabl e ester bond lint |inkage 51 WO 2004/022099
PCT/ US2003/ 027588 I n certain enbodi nents, the present

w0 paweo2ioon di scl oses several strategies to i NPCEHESH03/027588
drug | oading as shown in Figure 1. (b) Targeting
Ligand 5 As nentioned above, one aspect of the
present. i nv ion contenplates attaching a
theraSQﬁPFéfﬁgent to the polyner conjugates descri bed
herein. In ce Ty enbodi ments, the pol ymer conjugage

furthex_conpri a targehin fgand. Thus in cert

enbodi nents, %a receptory cel{, Nnd/ ti ssue-targeti

l'i gand, 0 or a precurgor thgreof,i J e
M 40

pol yne¥ conj ugate. AscUsed herein the terpw"?argeting

0]

ligand" refers to any material’ or subst&Ace which may

pronote targeti receptors, cells, and/or tissues
in viv%% roi YEE;;Z%% t C osbtions qf theBoonss
present\ i nvent®ton. T /Lﬁz[?g?wgggffd%nﬂnﬁggnbe e
synt heti c isem -synt het i org naturally-@ccurrinyzy°
Mat eri afS or°subgtances”whreh may serve as targgkjng™
| i gands 15wisset dess; fav=exanpl e, proteins, incl udi fgeT

anti bodi es, anti bod ments, hornones, hornone

anal ogues, glycopr ot and |l egtins, peptides,
polypeptidﬁgf Cl O 5%32”8&28
i ncl udi ng nosacchari des and|pol ysacchari des,|/’"

car bohydr at es,"xgnmal | nol ecul®s, Vitam ns, stetoids,
ors, bioactive

di ng nucl eosi des,
structs and

steroi d anal ogs.fR0or nones, ¢
agents, and genefiece'materi al , X
nucl eoti des, nucheyli de acid 20" Cl
pol ynucl eot i des. used herein, e term "precursor”

to a targeting ligand refers to y material or

subst ance which nmay be converted to a targeting

I i gand. Such conversion may involve, for exanple,

anchoring a precursor to a targeting |igand.
ExenpbaeyetdVget i ng precursor noieties include

mal ei m de groups, disulfide groups, such as 4

ortho-&y&%/ I isub%@ﬁén vbhylsuljf o gr,Qups, dazide ,
group®;* 2 7d a¥i odo—aeet yI groups: e Jeit t @Ehiment 6!

the targeting |igand"8r precursor thereof to the o

pol ymer may be acconplished in various ways i ncluding

but not limted to cheglation, covalgnt attachrent, o7
f or matigEof ‘hgst ¢npl-Eges, :ﬁgz RIS
enbodi nents,\ ag optional linker group mayjbe |pr@gsemt———
between the tarweting ligand or precursor thereof and

t he pol yner, ein tEgELgfifj group is abtached to

the 3 tian ¢ | ent _attadchpent. or Giy-CPT

forn1%63t guest c%ﬁ%ﬁ?%e . ForOQP‘@“BM”"”/Q\O . —>
(e]

0]
Ho” o oH °
o] 0]
ST
O
</ I\S S/I OA/ MO m
o]
CPT-Gly ] e} Gly-CPT k J ©

Degradable ester bond linkage
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exanple, the one termnal end of a linker group may be
attached to the targeting 52 WO 2004/ 022099

wWEDAOSDID3/ 027588 |igand while the other mayPGBUS2003/027588
attached to an adanmantane group, or other such
hydr ophobi ¢ noi ety, which fornms a host guest conpl ex
with a cyclodextrin noiety. Thus the targeting |igand
may be at t Bcleyn e@badigeris tleiprespat invresien disclonsh savoral stategies to
cyclo olymeric chain, or to
t he pgﬁ?ietarrgéérclngg%hgﬁ%a%l\g%%;ﬂ Flgﬁ%ﬁe nunber of targeting
| i gands per polyneric chain may vary according to
various factors including but not limted to the
i dent i)y ofathsitihgrapeutic agent, nature of the
dlsease type oﬁwpolyner chain. Structures of possible
| i hker groups are the same as |inker groups defined

el sewhere ot

Compon 1 ono PR AL L0 of B Bk ARLIR R Ll
bi ocoffffehingla @1%meytrtﬁe¢ge@’fd¢frﬁ1@3)pb'mnccmﬁugtaﬂaedepsmelsﬂdtl ein.
invention includes a bioconpatible and optionally

bi odegr adag) g +RRLYPBIimeSH G 2HnRRE ke Wrthdr ~ i
recurr|£§n§H0nerlc dﬁ?ts sl%§ﬁ |nmg@%fggl?%ggmpn“matwgﬂmg

f or egbgaig- FBwsinIcarsain erplddinerits, ¢ recepiel. ol mryl/ertissustthrgeting ligand,
bl @Cogpaltl&: fRReLP thl) @ci 6035 p‘a )ﬂﬁ:?%n l %s%%d{l%?{i}n the term

menti oned 15 above or [nce
enmboditagpling ligapd’ 1'@@@@ Qlll}t m@insal ar slbﬂ’f@m}e Vﬂyq’lnge:&npromote targeting

e.g., oﬂ%ce&%%%éﬂsggﬁf/or%ﬁﬁg?ﬁl V?\P) O Caf pwltlhq co?néagf ggns of the

t enper at an a
annunmeﬁmh@vgubme&hemumpm§h$m©nsyba%mdmntammlgmﬂdnu@l,

St Egtr %ﬁ@gﬁy S%ﬁgfﬁ%t ’Matelb oqq s&bs&g Hpes ’whlc%ﬁnag/ 381|v8 g'lF ta}ﬁeltlﬂ}b ligands
(o] & chbharfm@lhplgj jwateiny, mxdudm@alﬁllj&aBéSamﬁﬁsd)t h@n@&t hormones,

| |
ol e LD S0L el 5 AT ST o s
t he ofugers, sacarpdusnidsiuding mossacthaddey end playsaedhsrided) dabo@fdrates,

t he nedl s ar hiolo ally .active materials nm )
be e %1'% Yléaﬂeaspafs‘%&f ﬁﬂé&.ﬁﬁ@%ﬂ%@%ﬂ FHATE fioactive
_LI)_O| y n@’enﬁﬁdnﬂlgxndtlﬁﬁﬁategﬁl @Qﬁll”dﬁng n%aeédlﬁ HﬁSlel@t[deE :n‘dblgiitide acid
na i.C nol ecu neutral nol ecul es,
g‘f “i%‘il é ggvﬁ?%'ﬁ%% drsdise 11 dheierng Zpseqypser’ gp a targeting
hy dr og@fd pgad tcﬂz&y nl&al Beibignck Which heyhe %&h@fte@fohﬁ&%etmc
esters%ﬁﬁng s and the |jke, including prodrugs which

are SOPVPrERt MEanXel VXA Rp lecnglpring e drachigor to a
hu ”Hnta%létlﬂgﬁhgmb BehylareraeiindMecufdof AV RHES 19£1u@é"ma%§ﬁ1ﬁ<ﬁe roups,

or am t herapeutic agent in a subject conposit
may @@ﬂ%er%wwsaw@/ ayprihe-nyREYlsiguisis evindsulfope groups, azide, groups,

CHITPOgdtd-RBo acetyl groups. The attachment of the targeting ligand or precursor thereof
to the polymer may be accomplished in various ways including but not limited to
chelation, covalent attachment, or formation of host-guest complexes. In certain
embodiments, an optional linker group may be present between the targeting ligand
or precursor thereof and the polymer, wherein the linker group is attached to the

30  polymer via chelation, covalent attachment or form host guest complexes. For

example, the one terminal end of a linker group may be attached to the targeting
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53 WD 2004/ 022099 PCT/ US2003/ 027588 Pl asticizers and
stabilizing agents known in the art may be

w0 p@atppat ed i n pol yners of the present i nvene¢DOS20051027588
certain enbodi ments, additives such as plasticizers
and stabilizing agents are selected for their

bi ocoppati hi.lit In certain _enbodi nents, the

addi tf&@gvﬁ ﬂve{m‘gfl 81 5 attaghedio ag adamagtang grpup.r other such

di pal ﬂ?dl@lﬁioﬁi&m&ﬁtwm&?ﬁﬁhé NBosf R E’LQ)Ol R:‘iiwnha fyclodextun moiety.
L- a- phosphatl d | chol i ne A conp 03| tion o

i nvent P ‘?ﬁi‘&g ing ligrad may F é Jshestie ag af??é cECledsrtipaneioty, to a
subst @ﬁ:“kﬁ@xtrlﬁ lih?d"eﬁ%%’ltflﬁl tﬁ@ﬁo?fymérﬁ' BN @&th@ggﬂlfn%l iOEha selr.

like. In other enbodiments,” materials that serve as

ad} uv ke Ruphey oblarestraiseadsanr pelyerihehajpanapriary araeiding to various
Such rRR hiigMmak biEbLEh RS0 Y

char acat eri 1§t [ csé oLf th él ol §nerldér#fg¥}$@he:tﬁgta peunc ﬁﬁetllt nati’(? of the
For esiggnst: dypefof pplemsr cheine Btraeuiso of presible finkar &lctolpsmm the same as
( BSA) mg{er gguése e?‘ﬁé&‘éﬁewfiﬁ'e@iﬁ”tl{‘safp m may be associ at ed

matrix. In ce enbodi nents, the
am)unt of filler may range from about 0.1 to about 50%

or nore by weight of the polyner matrix, or about

21, (5,) 1 OPhaZéace‘szca‘} @091 k. For ;zﬂlﬁﬁ&g 9509 9 f such
fillers may a Irodegra ymeric

material 15 and/ or t he sust ai ned rel ease rate of any
encapsul at@dPa&tbs bipsempatioleneplyhpl cempositivowsf theopiespob énvention

of skinbludésh ElB&)nﬁfaElnle ane thﬁ‘ﬁalﬁﬂ{lg&léﬁﬁqm& BStyme & nSs one having

starches, sacchari des, | ul"oses
pol ysie CPRAF B ONANFFER L}‘é}ltﬁ @hqmriﬁloﬁléz@é ﬂ@nfaleggmg deeulasagptionally

be usgdiukbifig aﬁﬁ‘ bh@ lﬂocﬁg%‘&%l% (gﬁtlgflalh/hﬁ n%ﬁﬁﬁé %olymel mentioned

i nvention. I n other enbodi nent zat e}
ebhanthere of Zepvi tiatke ahe Ip rceldamtembndlomltsz@lesu@b]pemmns are non-

|
go ag gﬁrﬂ bs§egs : < r%jc CCBSHSOE Ié]z‘”i‘égeﬁ reFanf%H ¥l 1%:%(181%%';@{(12'%% 1Pléel Hhure by more

cel | uilhéiseCbrlcaiﬂwac@ptablstambhmtne ceI | ul ose co-processed
Wi th sodi um car boxynet hyl cellul ose may confer

pl asticitypye0 sﬁﬂ"&t ﬁ%m %Q{IOI{QOHB?S%O%{&%{]S& agfluF'V\BJ ller%?eutio agent,”

i mpl ant st rengt Integrit n part
enbodimasiiagientlLer ‘ibgvactgﬁrssbsﬁmmz Awihish arekiplogitaliye physiavgically, or

ay e ér%t) TCOR)U’L af]}QacthﬁS\]%ts{aﬁces i ;ﬂéttloéaff)r/] Bxhﬁrstfel%lcgﬁ %n trl]w Euman or

25 du Shaped i ants and/or a
of fiavémal kodyl. ebarreyaiaplesa tshiaect aompos;rticagha;c motndb anptof the other

r| gi dconéo%nl?d tcgsoﬁxs%%é aeLate and form excessively |arge

such enbodi nents, a bal ance between
r| g| dity and plasticity is desirable. The per cent of
spher oni zatdrions &mant dre mediganfeptsrul taalpgienllyyaptivalnktgrials may be

range;sts WRickOark Q:a}?a%%) oi( Mgu@ rele%sed from the polymer matrix into adjacent
25  tissues or fluids. They may be hydrophobic molecules, neutral molecules, polar
molecules, or molecular complexes capable of hydrogen bonding. They may be in
the form of ethers, esters, amides and the like, including prodrugs which are
biologically activated when injected into the human or animal body, e.g., by
cleavage of an ester or amide. A therapeutic agent in a subject composition may

30  vary widely with the purpose for the composition.
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WO 2004/ 022099 PCT/ US2003/ 027588 In certain

enbodi nents, a subject conposition includes an
we@ipmeme . A particul ar excipient may be sel ep€EUS2003/027588

based on its nelting point, solubility in a selected

solvent (e.g., a solvent that dissolves the polyner

and/ or the therapeutic  agent), and th ? resulting .

char act er Pigsticizsr sofdt R LiHNGragpEt ket the a’é)%’&"i‘ype)eeﬁlf%‘ porated in

may G gﬁf SEf fhel HRE rn%ﬂt‘ion ahpp %Elt&%elrxibe%neﬁﬁ%idcﬂﬁ%s such as

25% 0% 40% 50% or gher percent agéa of the

subj ebstigwmesi fabdizng aselﬁtﬁ élresse e’atéiiag thf1BeRaRRat R a certain

'ncor&%@@&gms' n the suRieSt £ONPRELI Apfchs, AdhUSt as  1,2-

their ents to increase the diffusion distance of
agentdaoatmﬂtca/mspmnMuolhe (DT )ard f-crphasphatidilgheling 4P Qe

i ncluded. 10 Disintegrants are substances that, in the

presence Qf ] Sp%gftlgn of Iﬁﬁmklé‘ltﬁ)ﬁ SnayfuihidtRloh@h &fe (§1 hﬁme adjuvant

subj ect conp Di sintegrants are nost of
used suhsstamcm;) Iswait s, fillans, whicksingtrgetis o theoHkeof I ﬁ‘éﬂel embodiments

di si nta%% 1wfl-ls tﬁlatl 5%,1 vte(c)?s %8 HU& 19%1 eogss&%\géc{ \@it'l ﬁe ptow?ner matrlx Such

ef f ed Int subj ect
f or muldaitionai nwtamageunae'raﬁﬂeqt ﬂud’pélal apted i pEthe pdlymer matrix that results.
di sintegration involves noisture absorption and

31| S' ling k%{ g;{%mr]i&% ﬂél@x%oéddﬁla?b ﬁeege'ui’}h albERATBES Rfmouse serum

i nt egran e ctroscar nel | ose sodi um an
cros pdhundmnéMSmhl why ben asweripi nwighbibdi pelyimer, npaigix.peln certain

bed {b6u r
0BT, Gl FULTREL SolPERR SR T Dol 9988 o
soI ubjye wleight eﬁsthsupﬁymas nst:g:arcs' ébmhr?aﬁt,ofﬁ, &hd25.aet 6§e§>CT0611t
i n’pl gllﬁr?(gpcg%lﬁle H%} éllefls? 1?1%}/ aftfe%}f t%e o%éeﬁacfag[n? f B0 mel%?matena

vant a
t5 Ccomiiopkhetsheaidebicteast mielog a@eenca}atllatedfsulatambe r@peufliees known

agent ar tr at men ()

exanptP etgo%ef ofp %él 1%3 a FAE A% Icg%glg/dlattes 9 agsr g{alcfhes sgcchal ides,
par t i uliRkesaPpl JobRhdchitides 1m1t‘1d§n§ aranmitoge agds sdcrosaymapée used in
added to generaeag ores in the matrix. Any

ona
bi ocoifpakcHIvdiRenis© g’@ péeé?rﬁb‘}vpn%’t erial may be used as

the pore-formng agent. They may be capabl e of
di ssol vi ngn otlief Embodigens, s@hapmze&uongnl@utelmfaCtlh@e therpredyiction of
pol yner . s

C:l‘)loa n n%'lbjfcéi’o(iylﬁ% H;é]?%telgdp (%lila]t] ate ﬁgneéal IV sghel 1%1% %HJIP%U %flbstz%nces such as

por e- zdiQr MldAgragtiite 6eambss|ozenmfocmsmnmesmlupa¢ tcbplagsssed with
of such pore-form

PCT/ m?%m@gﬂggﬁaggg&% 1{11%;{ clfeoilf%%{aﬁ ﬁtyq%‘fe}le nglﬂpc% %mﬂoosmons as
shoul ge@f f€eahplahie stedgh and nuedry. of pangeulror embodiments, during

spheronization, extrudates that are rigid, but not plastic, result in the formation of
25  dumbbell shaped implants and/or a high proportion of fines, and extrudates that are
plastic, but not rigid, tend to agglomerate and form excessively large implants. In
such embodiments, a balance between rigidity and plasticity is desirable. The
percent of spheronization enhancer in a formulation typically range from 10 to 90%

(wiw).
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in the polyner system Pore-form ng agents include any
phar maceutical ly acceptabl e organic or inorganic
wGaiwghznee that is substantially mscible in wedEUSHEN027588
body fluids and will 5 dissipate fromthe form ng and
formed matrix into aqueous nedi um or body fluids or

wat er - i nm sci bl e sugstances that rapidly giradeto o
wat er - sol up! £ @i e ieflaents aSEHb!e&bP‘énlERﬁF]@nfl Belpdagpn excipient. A

agent artio@hitl @ipiél@ rmBX BEREIBsted HARN onSHE et o SIS ubili
and dext rose salts such as sodi um ghl orledegzﬁr?gl sod! my in a

car boffagded %Y«Fnbéﬂ gne palven they diggolves the polymer and/or the therapeutlc
hydr 0Xydnpr Mhé’l%&hﬂlhé%?ﬁf&&ﬂﬁﬁ?&’tﬁ@ﬁl bffa?t diddl ose,
pol yet hyl'ene glycol si ze and extent
of _t he porg be varied over a w de range b
ch%ngl ng ’FFéplﬁlﬁi‘ BEYI°9MPIRsi G Reieenh ebeErt’a ®f15%> 20%, 25%,

por e- B@nM0vg BYLBE hlgﬁb@Qélﬁgﬁ@t@%gﬂﬂe@mﬂeétBﬁn (ﬁ& 0}[1
system The charge i pophilicity orf hydrophi |C|ty of

any subjec ) ric trix may be nodified

attachi ng }rg"ﬁ&l %r‘?ﬁn%F é’éqwl:;raﬁs i %‘BF‘BB‘P@E@ & %@%@%GOWBOSIUOHS to
the Afusuciage A)éenfsh@nmﬁd the diffRSio MR agents released from the
surfactants sed to enhance wettability of

may
poor | §° ¥‘6‘FUBPt8X8}ayﬁkf{8|b65ﬁB‘6P4: conposi tions. Exanpl es
of suitable surfactants include dextran, polysorbates

am@l sodi unbishgytntsSate fsabgancéNthGE N A ,pregéi{cf: AFLRINE pRdifote the
used in | ow c?élcent rations, generally |ess than about

596 BINGBRE £ dhc dHUESt ROMPRtiEFTSal DitiHegraninyirpanost ofien used in

| ncor peiaitE an wRichhe/MBEtidh of 4R difhEphAls NS uhRrdl &dﬂeﬁf}glze the
trix, integrity. Binders may be added as

pomde%lfq&} nggn)é (bingtqgoq}atmga@ y5ed igrihe ﬁ\éltj@ﬁt dprogypgion. In genéal the

synt hgedianiel ana[sﬁlté@éf ond@bolAE mBisRHE 5 hebi@bel
added speC| fically I bi nders alﬁle Sgengr%"ﬁvﬁ’ll nlc | oy eedﬂg by an

i P t hiselablgaatseial. about 0.5% 15% w/ w of the matrix
fornul ation. Certain materials, such as 25

m crocrystEahipne of alstid o8 1n§h&0019§§§ne§’1§seasodlum and crospovidone
spher oglpéa,tl on .enhancer, also have additional binding

pr opeVRicsn Oy BRIBOHBER!T. Ry herycomroraiphiniethe pelymsdp mpirices in

t he pihepgist ioesbdf 1.L0% JrRdthll &a%?m ft.
PCT/ US2003/ 027588 Thr ee exanp yerd \&Qo%fégéésg%g&?&e {illers such

are s¥afugag| B’@%ﬁl%dnﬁﬂc@ﬁ@d“@/odﬁq %g@d edxtne,famhtyrpecbslmglanon of
co@Rt i iggaddavi ng various dissolution or erosion
properti es may be used to further nodify subject

rrat rices tgaw or, and such coatings are readily known
one of9 ?rdpﬁglrla}}s Ry |be upgd tpwgvea gge or to control the desired release

rate of a therapeutic agent for a particular treatment protocol. For example, if the
sustained refease is too slow for a particular application, a pore-forming agent may
be added to generate additional pores in the matrix. Any biocompatible water-
25 soluble material may be used as the pore-forming agent. They may be capable of
dissolving, diffusing or dispersing out of the formed polymer system whereupon
pores and microporous channels are generated in the system. The amount of pore-

forming agent (and size of dispersed particles of such pore-forming agent, if
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5 The seal coat nmay prevent excess noi sture uptake by

the matrices during the application of aqueous based
wepioen2w9roat i ngs. The gl oss coat general |y i npCDUSR03/027588

the handling of the finished matrices. Water-sol uble

mat eri al s such as hydroxypropyl cel l ul ose nay be used

to seal coat an@» gl oss coat inplants. The seal coat

and gPREePrEtA v peihG Spapesitiop Séwléy%r:t e ezerand ey @fdle pores

unti | llﬁtﬁebﬂ heaseein 10 wei ght bet ween about 0.5% and

about 5% ten about 1% for a seal coat and about 3%

for a gIosg ? has been 8btalned Enteric coatings
consi st of ' BB 2GHScHe e aph Phpimseaitically Aecepiable pﬂ*—gamc or

( | eSSmotg&ﬁia sabdncOthat f@%u&tdﬁﬂﬁmms@i%k 1ﬁ"\>\ﬁ‘ate§ Qﬁd}' tﬂo@y Bids and will
eI evate reater than 4.0) of th

sti’isﬁéate geﬁih% amigApd fermedmpaiy unR@W@hwn or body fluids
| nC , oMRAtelemmidiISIs subsﬂaﬁce@ﬂﬁt ARATERLGI M Wﬁéﬁo%ﬁ@substances
Phlladelphla Penn., may be used and are | ayered

thin menbr gl onto the inplants from aqueous sol ut| on
or suspenstt 1?1 SrPOIfny&nlng S aﬁck}ﬁdﬁ OFE¥ahyYe, Spgas such as sucrose

ent er hfd §a@bsd, Salfesieh ab kydisRcANEde b Sodivth GtbohE ra%@%lymem
about 1% to about 30% preferably about 10 t

about S%E%S aerordyroryptifase, cc@ﬁ{omgethnd@ﬁllwﬁ%tp@ls@@wwllaglycol and
pl@st POPzenssizsatdfafchAdtiim por@Radyak! ﬁge@&%pg%l(ﬁ&%ge by changing
reduce the 20 tackiness of the "i npl ants during

coat i th§, mAFRYlaE Geeigh guheterrented P porerdijronéngeasent Mpesporated into the
presepdlya@g@sht i ons may additionally contain one or

nore opti onal addi tives such as fibrous

rei nforce col orants, perfunes, rubber nodifiers,

modi fyi ng 5&%@@6 Braphiliply By hdrorbilicity o€ Ay pubjesé pelymeric matrix
opt i omay vadbdifistesy shRYlng 19%0111@%@@511‘ 8} Qpéé@’bﬁﬂté b&npound to the

resulting polynmer and its intended use.

ol t abIBoD ! 1 Bl fios FRAHE SHEAEAN OM etou SPER connce wettability
m cr ofg lgf l:yssoluﬁfél dr Q%R)pm)lﬁé Q&hlpd'sitioﬁs F,%lh;blihso%f ﬁutable sutfactants
m crof i finic mcrofib e anou

each J@Pluﬂ% é@@%pﬁ%ﬁ@ﬁtes @mbﬁosilumebméfhwlfasee dlnigandr: hiesm factants are
COMPORER iyl Sn A ATAN HnAAEASI Yok ab Q3G CVE L he

desired effect ‘Wer apéuti ¢ pol ymer conj ugates as
descri bed herein can b_e adm ni stered 30 in various

phar maceutH8ars @y glbestyp gpaieriale pleah dh#y be ninedrporated dn dealymeric
t2n befol:h gl

the ast @IC o‘%’gfﬁﬂgﬁ %g 31%%9(}145(’&%%9%%?3}3 C% nlcégqgag/ 1%%%@@ as dry
is Wepqwq@h@ms isplutipd  ayugars Fa@d na‘elxajmmﬂ esyn&hhtgr @oltytmers may act as
conpopipgls; are to be administered orally, they may be

formul ated as tablets, capsules, granules, powders or
syrups; or for parenteral admnistration, they may be

for mul at ed#erialngdsed prspidicyliyrs bindersgeesgenerally awimsl@(hinethe range of

or about 0.5%-15% w/w of the matrix formulation. Certain materials, such as
25  microcrystalline cellulose, also used as a spheronization enhancer, also have

additional binding properties.

Various coatings may be applied to modify the properties of the matrices.
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5 subcut aneous), drop infusion preparations or

suppositories. For application by the ophthalmc
worn@exmenbr ane route, they nay be fornmul at edPEBUS2003/027588

eyedrops or eye ointnents. These formul ati ons can be

prepared by conventional neans, and, if desired, the

active ingredient ma mxed wwth a conventi ona

addi ti ve, I8ige ﬁxea@mra#pé&%ﬁ WpiEes areseyi %%raﬂd gnteric coatings. Other

di si %1%9 RLbAGeAd8Me vaioud Blsidt@h, orebré‘s‘ilﬁlr}blﬁﬁd'\ﬁes @ay be used to
sol ubi’l'1 zi ng 8 ag eﬁ% a suspension ajd,

emul iuflyer mg)da@énbﬁ@rm?él iges dehavipragishnguch AP IS gt Teprdly known to
dosag)%e%#dm\ﬁgsy(lﬁﬁﬂferhﬁiﬂ ng on the synptons, age and
body wel he patient, the nature and severlty

of the dlsorder to be treated or prevente% the r.o d ;
ofS  admi niTee seal Pesh maY EreVERE SREFHPEIEUF P IAkE By the lﬂa‘mces uring the

g ene raﬁghcaﬂmg aF Llc}ﬁlegﬁ%sl‘}g& Sfterfer i 1%3 O0XrHe0sl0s4 QO g’éﬂe@lﬁy improves
rapeuti c agent is recommended for an adult

hunan1®ahméhng ehdha 5finishes rrearigss at@ichPbie efrejenjaly such  as
si ngl lg’d{%gglsl ogi1 ledifdl ?é \ﬁa§i gd ,€lase §eal I8 aRd BebsS®at i‘n’f[ﬁan@sf The seal

adm nr's d7or anmpunt of therapeltic pol y
con j ugat end plass wat larey gembiglly hera]v\@s@ﬂt@ftgfé@taﬁ%s P@éluar“t iorease in
t ! ”Bllt%%tw%eﬁ a OQJ]?]M 5Of and" %ahwtofteﬁ Mot oS Rat dfBMind about
e upon the act|V|ty phar macoki netics, and
b|oavnﬁﬁa@éh$yo@ﬂmaunambwﬂ@ﬂar conpound,
physi ol ogi cal condition of the patient 20 (i ncluding

age, sex, gt 3rastidyBssAnge 1[%1}@19@3 wHRAGFAhs NS InCB low pH (less

condltlon r éSponsi veness i ven dosage and type
of rrehtimcat)) offfhs stomathe bafare shiibid @tthgglpyﬁ‘spd pFefgseater than 4 0) of the

I_bwevsen{aﬂl 1{1@?1:111%*3 Q’\()ﬁfngﬁ‘g s%@l h@@@Dﬁ@x@l’?ﬁ“ @{%EQT@& M&e 1\@@1§éns Mass.,

fo treatnent, e.g., determning the
om | mmhA(DHATERHZWr FlslicoUerp., B]ﬂll@gﬂmh]m Ranp g friap e usagifing gre layered

\é\ﬁoL |S| éste ﬁlblglgtp nes n o 1,111 alﬂg%?[%‘%lloﬂle &%@o[ﬁ%@ﬁ at 'sx%Bensmn or by a

ect and adj usting
t he dgﬁ@g@yﬁgdﬁ@lﬂodt I"Jmeregtel it laent pﬁhg@lselly pbrayadeie @y digh inoyease of

accept ag{ f é’ tg%ﬁ?@lﬂb 2%’%%%{% ee{blgutt R ttoedESIt 159, antdhﬁ)% contain coating

t her a
conp 0§djﬁ\*a@ﬁ8 suchnek @Ilastﬂcﬁﬁe&lg esufrfactmmts Mpamhng ragente thiti peduce the

|t 2(():) Cg’%glglg?sg ogﬁlfz Hn]?lﬁlgs ?1]11 g@&gétmg eﬁﬁ lfﬁ%t“ ehl?e%'bl% ay’ %ﬁusﬂ:%se
ani mal s wit hout excessive toxicity, |rr|tat|on 30
allergic I Bisep presedt canpaitivas npyobidgiondly cantait |oggto; opre optional

conmensyrate wth reaso able enef i t 58 odifi

VO PoB 53 g8 eSO sl ‘%lt“/%h{)éh‘“{e@ hibberHhodifiers,
" phar gRegyhj Gatdty, accdptmidtiee, cal i rtliesasaplusmﬂ additiggsnshould be

nmeans a pharmaceyti cal | e

Con-pogqn{lpaéﬁleowlt]%/ 15 165 %ésgj%ﬁndggng 1t's uga c%d use Exarmpc!es of suitable

f bkl efipradk |réiﬁﬂ§r0e1rﬁﬁtcinlaluﬁé1tPG§ alistefibrilar cc&lﬁg@pmuﬂl afitirityy cellulosic

mater Imallclsroﬂlgrrlllg0|a1¥de(cj>lelﬁlrlllc Cl%lr(:]rrc}/fjlbplgs. The amount of each of these optional

additives employed in the composition is an amount necessary to achieve the desired

effect.

The therapeutic polymer conjugates as described herein can be administered

30 in various pharmaceutical formulations, depending on the disorder to be treated and
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or transporting the subject chem cal from one organ,

or portion of the body, to 5 another organ, or portion
wotoolz2obody. Each carrier nust be "accept abl ePCT/mS1008027588

sense of being conpatible with the other ingredients

of the formulation and not injurious to the patient.

Some exanples of materials an seryv.
oA HECEBP ORIy S 8| SRR U L e art. For

SUGaLSam bl GlheAShd R8RS a8 16 ©0 S8mMtbredSarallg Sy n{ad)e
starches, 'such as corn starch and pot ato starch; 32

cel | forowdatedsps dAblets capgulge SrapBles. PRYICTS O TURS U &Ry Raprnieral

car boxy 1]a§f$n aRl lnHlly @S SormBfatilas Gdckibh QSR aﬁkﬂﬂyu.ﬁ %Itfaﬂiuélﬁﬂhr or
acet at e; wder éd tragacanth; (5) malt;

gél atsu‘tn:uta@a)us}, dtop: mfggyn @gpﬁr@p@ﬁ prssupwgqa\r 1esa§ obqyé)g%?tlon by the
b Ut t %@htﬁ?l%?de%%I %Yana ?estheg/ g*)ay QL ktmubtiahis I@?edﬂ@él Btidye

onsee | ower oil , sesane O %
0| I omENts | Th@arnﬂme@ly%@é ﬁalb‘PEI prefa1@) bygoyreatignal ggans, %I@ 1
pr omélteo 2114, t%L: X&Qf% i g( dlt BQJ{ gé;{nﬁx';d zxﬁtgrl%g%lﬂlﬂyrfoﬁﬁﬂ a'ddrgsle such as
eSt erag ex&preilt abméetrhg/tthsmﬂegratr@ agant, @tqbypann,momg@nt ¢ g_q_};}bﬂlzmg
4) buff.ering u

S i LR DD B T T BPES W v
(16) d@yefg@g&&m viry eepending pn tl(e]s?r)qpﬂom; agniand bedyivrright ()’r]j@ pat1ent
Ri ng e s _sol e
0L R g8 5 PRSPkl
substanG@s=6oP haytiel firnn o trerdnees sugeneral, a liailnddsagei of from 2 to
The term"p ceut .cally acce I
the rOPamdliy Horeicsment’s PRGPBkAR Tl i ah Pl kfod nd

addi tthi@l’ha%éﬂeta&nﬁrﬁstél&emtahﬁfg&ﬂﬁsﬁ ordn pividedEpses.conj ugat es.
These salts can be prepared in situ during the final

Solatl 0N AN e B B B g st BREAPSHL o) YR

conj ugat es, reac
pol y nej dgﬁlte ttl{a whll ﬁeld bl&aeosfa eﬁfmm tebult isteih a@ﬂ edfigryalifie@tment

or inorganic acid, the s h

for el 2 %Brpé%eé“ﬁf”’& 8“ %ﬂoP le| aﬁéY@gBhat”Hac tr“%asbérdi(sglm de,
hydr ogbdvaiiasiey of b biraégar cbmgd;linfclarblgfsmkamslrﬂmdlaon of the petient
acetate, valerate, ol eate,

My st dgEsaes dikeitend SAes bt g DR on

Ci t I afeGhonSMéiREI 18 a giveh dbREAR), tylﬁellﬁfﬁlhel’(’ll&hﬁon)lmmh foéibdyinistration,
napht hyl ate, nesyl ate, . I ucoheptonagte, |act

and | &&r ylp‘gg\{epﬁ]@)qqag)loée gua qliges£3p b pesd|ap ﬂlg bair &é ﬁan gpnng the

€xa np!l @a*t1n§ﬁ r% &her ﬁh‘nng(tﬂ@%&%ﬁ%@tnn? R/ srageuhi cfabiministration,
Sal t rin. Sci 1-19) 59 WD 2004/ 022099

PCT/ UBQ@bgv/l]d)mgnggno mlﬁreélgqqéputglg§é@el 1lqeﬁ‘@t1?1h%cpélﬁ%1}ﬁq énomtoung
Pod YIRE ¢ rﬁ&h YOS BtiHS Bk UbsabPaddns tiBAHods of the

present ventionh may contaln one or nore acr dl C

functional gr oups_and, thus are cagpabl e rq g
phar naceut Theahrage a@@é‘bﬁcﬁ?ﬂcél%aaqc?@a% lﬁemployed il per o

phar nﬁl%?élﬁlbl‘éﬁéultﬁf polymer conjugates, materials, compositions, and/or dosage forms
which are, within the scope of sound medical judgment, suitable for use in contact
with the tissues of human beings and animals without excessive toxicity, irritation,
30  allergic response, or other problem or complication, commensurate with a

reasonable benefit/risk ratio.
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accept abl e bases. The term "pharnmaceutically
acceptable salts" in these instances 5 refers to the
WO 200a22089 y non-toxi c, inorganic and organi c bBGEUS2003/027588
addition salts of the polyner(s). These salts can
| i kewi se be prepared in situ during the f|na
i solation and pqylflcatlon of the poly ; 2 g
separ at el ¥he Blaese; ﬁ@alﬁlﬁﬁub%ﬂ”b’faf"@ﬂta%lofflh‘ﬁﬁ' (@S yised; hﬁ“?mt igrans a
free ?1&1 ﬁcé&{cm})’\d&é})ta@leﬁﬁé&ﬁ&?l RPason GWehicRSsublngs a liquid or
hydr e, carbonate or bicarbonate of a
phar rmhtéﬁﬂfrrc@meyt @@ﬂ@fmf aplventpp eneppsytting matepipl fpvolved in carrying
amoni, a,,3f, W?ttlﬂ: sﬁlé] g&ﬁﬁﬂq{bﬁytgﬂe%éa!n}’oﬁﬁﬁﬁﬁto@ BleDody, to
organi c prl condary or tertiary am ne
Reépr esetheairgae oapdr@m of¢ire takdk aFacheawsigr mhstda [ aeseptplds igée
the | ithi S
and artimonHPE S et RRc i Finerf (T RPAIERIR not
organnmuomnbmﬁaﬁU@ef&Mné@mnthOfmmnaﬂSthbﬁmbﬁﬁéas

ddi t [t |
Zt hlyl Plélﬁlg&ﬁs g‘fﬁcﬁlg g‘c% %ﬁeo qanie n%mlgg é ) sqgﬁ% hyd 1%12[%?056 glucose and

pi persmzioke (Brschr cthhsa sﬂsfm dsiclie s{ashend baatoetaacmp [3@ celBéqysg,ganétlts

| }Lpor | (ieélﬁ'iug)es gvghas ggcgglggfu%t me%}r:{}ij f:e%iu]i s? et%lg?geﬁlalose and cellulose

magnegkidi® i) 96@%&1 treg@cang; [5) maltc@b pelatng (ﬁg@m(g} excipients, such
rel ease ag oatin ent s enj n :
nd pereeih gl Ao prodarsce) yBeREha gl BBHLDo
can adasweb6il %@ﬁﬁﬂﬁl blivetollecat o A dolybras oil 2Q0)Eatge @sh as
of pharnmaceuti cal accept abl e ant.i oxi

( 1) vieBrenegbycqh ( 16135 Qﬂ]tyf’ lé,xﬁu ?,ﬂggyceglﬂr SR bggp g@glg{log I’:ll&dd polyethylene

agj d, Gl?é/(ﬁt(@ﬁ)‘@tet‘%ﬂfc@@@&@il'o@@te aﬁ@@’dhymmb‘a&udlﬁ)ﬁg@], (14) buffering
sodi um netabisulfite, sodiumsulfite a

0i | - SEECHIS! WelFRY PeBEEIYR REdrogidepnd aé%“’&%‘&&‘/ﬂw{“%ﬁé #3{1%‘518 acid,
but yl a fﬂyr@é/eqtfpéé)(@&@rs@bﬁs&tm}ahn@% ) I&h@ﬂ s solutlon (19) ethyl
hydr oxyt ol uene FWL cit

al phaaltS@"@b [ﬁ?@rpbpsph%iﬁ s g0 lfiqus: angr{%ll)(%l)el e iatlcggmpatibl
chel af g, a9 gllﬂplgyedsﬂ %H rAscdatitdl FGmdfatiths, €T hyl enedi am ne
tetraace ICc ac 3 sorbitol, tartarlc aci d,
phosphoric acid, and t he I|ke For mu| sef ul

(] n
PRe ot hodBhegem Hbagea Bt iRsOIOR T HERde eRgedely hon-

sui t aﬁ)h% {Bfcafit@hd oﬁﬁﬁéﬂtold E&fﬂidﬁ%hlts(dﬂﬂl@ tﬂ@i‘hﬂﬂi@ltlc polymel
opht ha otic, buccal and s

vagi nednj U%@ﬁogbﬁrs‘? sl coit beﬂa?@rﬁdé}* élF“ (gdﬂ’h“g ﬁlPesﬁl}ab‘tS?lé‘iﬁon affle
for mu L%‘;ﬁcgﬁéll Me B2 g IR S5y RBL éo}ﬁ u@?cesp 6?§)e Eﬁg’cel}ﬂ eé&ﬂhﬁ a

dosag orm an pwﬂgare {? ods
_knovvn punifiedrpelyarer llblfS frsign i W'llthé slgﬁa@ i ga@fc caéltqrgaéuc acid, and

o8 | he hydrobromid
Ly SO, AR st
pr odubgdr aclﬂ;cbrrdgl elfdiostisydfateoplpsptiate, niftateyace@EpealipisPI¢Aon

;g?n 28% {nrltgfi sr%cqarat%ﬁeﬁtrﬁg behd e ALt G HhaPHSIRE, citrate, maleate,

fumarate, succinate, tartrate, naphthylate, mesylate, glucoheptonate, lactobionate,
and laurylsulphonate salts and the like. (See, for example, Berge et al. (1977)

30  “Pharmaceutical Salts”, J. Pharm. Sci. 66:1-19)
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anmount of active ingredient which can be conbined wth

a carrier material to produce a single dosage form
waowdo/ogpeper al |y be that anount of the conpoundPeiUsino%027588

produces a therapeutic effect. Generally, out of one

hundred per cent, this amount w Il range from about 1

per cent H%O bout ninety-ni ne percent, of active

i ngr edi ent ™ OUj5F e58% HsIWEIIReEA 1%?&6’[5&1 cgnjpgates ugefpl i ghegpdhads of

70 pethe (fa%@ént investoni8f @h@bl e bf AttARAW fud@ionPYrop8 Md, thus,
to about 30 per cent. Methods of preparing these

f or muMSECRRIRYE 065 formgrarbaimaceisalisrorenipble s4ls with phasmaceygcally
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for mubalhaes. fhe sdifs %Q@ﬁl@%m@ﬁe gmgfm%ﬁ M Mtu%ﬂgpéme IR &l Mion

bringing i nfo association a peu | C

conj e rarifieation of thaipalyean(s)i @Tbé/ separatély mesicimaiihe pelfebd polymer(s)
sol i qug rﬁeb GLig f0191rW1IHP£ gl’lt G ga et shigl? as tjhé h Qﬁ&b? % XOnate or
shaping t product OF Ml at 1 ons Suit &

adm ni‘nsmbqtaremf amiagmiaeeutlpaltyraecdptaiom lmﬁﬁalccal}usluwah ,ammoma or W1th a
Cﬁgh eéh%u il gléi{lcélly 5&%%?1{’1? o1 §&Hg§hmm %Cgle ar CI'P e%y amine.

trag aRafmtshl)tatl\pmiimmos alkgl[rarwﬂtle Slts orcluas tie lﬁlﬁhmﬂ sodfung potdssium,

SUSDEDSATR il 4R B PR S Sl 2

as anamgnésaisefubfor ﬂmrfmmatim oiastsepaiﬁlttiolnlsﬂ& iGdl&denghyddinihd)er t
base ati.n 0 gl ycerin, qr sucrose,and
acaC|a1ﬂqﬁgpgrgggmﬁ%ﬁFﬂﬁh§ﬁ@§gﬁﬁH;FﬁﬁmPﬁﬁﬁnweﬁﬁﬂ?zmeandﬂw
ciont alilel (b, foaepngpite Bergrenadsamunt of a therapeutic

pol ymer conj ugate(s) as an active ingredient A

d
glog'g? 3 gr y r’(gérfmgé%%np e;,&n{ sn}[‘) I3 %mdﬁlhg 1c6gtss,nséi éasbvgi‘mn lauryl sulfate and

conpresgiesinnoteant), g wg) aseplotiog ageln;s, talehde a@ards, Qbatmlgﬁge&lts
accessor ressed tablets

pre pasrweea‘}éﬁlélg V%rn}gcﬁéllﬁ p(?)%lg}] ng ggents B%qréatlv rggtapﬂo%c}ants can also
hydr obeypesemyth tetcbiybodittdnkul ose), |ubricant, inert
di | uent, preservative disintegrant (for exanple

' t t SS
B oxyrotroolL ¥fide e flealy {52 K EOogR e e 0w
agent sglllﬂﬂrl aﬂledmﬂembsl eich as amyrbiveacivn @ teine hyﬁﬁoghlﬂﬁdd B%cﬁim bisulfate
t a m,xtur e..powqger.e ti
ot | BT R R b e R D SR & Al s, such
6 3. ) Qs 28641 y0 ﬁﬂ&ﬁ&eﬂﬁffl&ﬂs:?@%d‘ﬁaﬂﬁﬁg (BHAR bﬁ&ﬁtad@@&i oxytoluene
(0] er uc as ragees
pill s<B§'?ila la*“rlgiiih P&’le %ﬁ?ea@ 6?F<§’P’ile5f01b%‘%st%ir’l"é'd g 8) el

[@se padhemdtiing ddant6, 0@t nasria AEld HaBIdnSdiasite I?eti%§ce’r1€ AL (HISTA),
coatingﬁﬁfnd ot her coatings. well known in th

phar e itktayic f‘%‘? mp%ﬂl?rllfgamd and the like.

2

Formulations useful in the methods of the present invention include those
suitable for oral, nasal, topical (including ophthalmic, otic, buccal and sublingual),
rectal, vaginal, aerosol and/or parenteral administration. The formulations may

30  conveniently be presented in unit dosage form and may be prepared by any methods

well known in the art of pharmacy. The amount of active ingredient which can be
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art. They may al so be fornul ated so as to provide slow
or controlled release of the 5 active ingredi ent
wao b@reeaousi ng, for exanpl e, hydroxypropyl net hpdT/US2003/027588
cellulose in varying proportions to provide the
desired rel ease profile, other polynmer matrices,
| i posones and/or m crospheres. They nmay be sterﬁllzed
by, Fonbiesdivish acarfipn mateal gnproduse 8 tpsleglosage form will vary
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. eddi ng conpositions which can

be ué@ﬂ“?ﬁpqﬁgg%ogﬁyﬁgglc subst ances and waxes. The 15

active ingredient can also be in m cro-encapsul ated

form if Mghawpofaemringiltehe Hrieulations Qb pepitipainclude the step of

R R o K

ac c e pipeibihadlyeomelos inoresaccassa@y oemdﬁesltso iz genssl, (kg @ﬂ%ula’flons are

suspenS|o s_and
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t
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pr esef ¥MabdehiRdQHosnt o$u$1’£b€2fp$i1tﬂﬂﬁ),lymm camjdgatd(s) fas tumaditlhe
active therapeutic polyner co

susp ekidieq glltag/iei;ﬁlgpoggd My, Pls%Qea#a}l ste@ RS% %?héﬁ glgctual Y A paste
i sostearyl al cohols, 62 WO 2004/ 022099
PCT/ US20034 @2 1b 83y b@mla&@b()y@ﬁrfpyésane osmblkilnlgo(bptlamjly with one or

sorbitan esters, n1crocr st al ose, & um
met ahPARGEFIERTY BEHOGHI 01@565%“5339538 YOG SIS Bilder (for

angl Nixabdple gelhtisr@ffiroxypRbpRithéthyi@eBulbRy, hlitemmaj in@t diluent,

vagi nal administration my b pre esent e fs
preservative, disintegrant (for examp e, sodium starch g ycolate or cross-linked
sodium carboxymethyl cellulose), surface-active or dispersing agent. Molded tablets
may be made by molding in a suitable machine a mixture of the powdered peptide or

peptidomimetic moistened with an inert liquid diluent.
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suppository, which may be prepared by m xi ng one or

nore therapeutic polyner 5 conjugates with one or nore
w@ioabdoed nonirritating excipients or carrier SPCT/US2003/027588

conprising for exanple, cocoa butter, polyethylene

glycol, a suppository wax or a salicylate, and which

is solid at roomtenperature, but |iqui

t emper at ablgiscind ofTREFALR Sese fToe. el 1 Frebem et o e

\é‘ﬁg'%d"l?és 1ﬁ§})’6ﬂtﬁ6nﬁ@doers€&@@&epréﬂ&%daﬁﬂi d()@tn% @nd shells, such as
ati1ons 'which are suitable for vaginal

i rinGTic apatisds e Aettinaswell inogwds Hiei p@%ﬂmf’%’ﬁér@ mulating
Creang, '191%& fira Qﬁé bERrmhRRARo A toPRIVRKE iR FboAlkd1RA $elease of the
cont al ni ng ﬁc carriers as are known in the art to

be§ apptivpnatient thusiageing.dpneample, iseoxypiopyarethy} cellulose in

tr anSder ér)ogcgrmn LS gf e AR Rbird LIBREBRGU lofher Mlﬂ&@ﬁatrlces

conj ugat ers, sprays, ol Atmen
past elmos@nﬁamé/m m@:tlcbsch@es Tlyest 1may bectaizeshy, fos sxamile filfiriion

i nhal nt S. o glﬁ £ in the f
15 SPEopEha b%ooeﬁ % Ha‘éﬁ%&@m{gy ?])? & hﬁ&?}r{#&agg %I%%lgqlgté% in the form
acce pdif&h:lrldb wid corepgsitmnsiwiich hanalm,dlqsp]@rg(ém\pm 1|Iwa§er or some other
bwr:t [ﬁ;% 1% 111] ga%%ggechulr gl%ﬂr}%vg}%%lg b%?/ LE@ fll%?eud&@gsnﬂ E‘?nay also
addi t yindlly dohglangpasfying @:ms pmcbllnaﬁbe csfutc;hmagmm that |th@5m elease
vegetable fats

t r agaBaAsHe “lgé‘?ql‘?ﬂté&)s@% 8t P’i?gf ‘JT[@% m ¢ ?eﬂaffw%ﬁ%% of the
gl ycobgtroisiehtitabiigs, optienllgrih b elsl,ayezll 1ha1melc E?z@nlﬂcsl of embaidtmg

d
T i LR LB RS 8
PR} Y MBiive GRAIIUAAER(a%h be Ex@icp-ethssufatedifoims iff apptopsige, with one or
talc, silicic acid, al gm num hydr OXI de, calcium

si | | cEOBOTAAD Sloil %ﬁ‘lﬂﬁ: SHONEYT, m xtures of these
substances. Sprays can additi onal |y contain customary
pr opel | antsiquid d6dhgaformb ol hdlﬁmtst‘rytﬂhnamaud:eqﬂnmn%eluindly
vol atil e unsubstjtuted hﬁlﬁr .ocar ons such

and pﬁ@@gﬁl@e enplsiops, SR BRIFIEns, & g}m}g? SRS 1su(a1§t sgfug)s and ehxus In

be al t&fifstth ViRl Htivciibiishtethe dqiy dosags Dsas maﬂ' borsaiin Blert dlluents
acconpl i shed by preparing an %%ueous aer 0s

| 2Pos gqamqnonlb Flgﬁldlp thejagnsusht ag; &gt a%}g?,t\ya&r oL otgsrrﬁog/eﬁtf rf,alublhzmg

the c Q%ﬂﬂ%‘é‘ﬂg emMsTRAAEE Qél@thﬁl%lc@hol isbprowi @Ieal’fdl) \@fhyl carbonate,
propel suspensi on coul d be use on [

ggl | zers
are pﬁ@ﬁ”e’f}cﬁfé@ @312%102@@4‘?611}?32@9@?05@11?‘ ’G§ y@@? gutylene

becau%@c&lh&}’s (fﬂ ﬂ?illﬁeu?a? c%ﬁ&ﬁ@édn 8r otulilﬁ’luﬁG@ﬂt gk, e adastor and
whi ch~can’ result g%ra ation he conp ound.

O di nagseing oﬂ@rglwuédatsa 5 dioBEY| alqogolrr@faléeﬂWleﬁaHSéN fatfy acid
aas aqueol Sy &Eﬂn%l A mifure %p&,@s ion of the agent

get her "W th conventional pharnmaceutically acceptable
Besides inert diluents, the oral compositions can also include adjuvants such
as wetting agents, emulsifying and suspending agents, sweetening, flavoring,

coloring, perfuming and preservative agents.

Suspensions, in addition to the active therapeutic polymer conjugates may

30  contain suspending agents as, for example, ethoxylated isostearyl alcohols,
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5 carriers and stabilizers. The carriers and
stabilizers vary with the requirenents of the
w@aootiozaobar conpound, but typically include noPCDOR2D03/027588
surfactants (Tweens, Pluronics, or polyethykene: .« o w
gl ycol ), innocuous proteins i ke serum al bum n,
' eic acid, lecithin, am no aC|ds

sorbltap est
such &8 YQ E?éle Sglgft?léllng Sorgléqntegcel ssug‘,achysallu@u:gg\wlose aluminum
al coh the%ahy&%&m% Aefitod Be) %%_a@la@ﬁ a8 GaPlchif raﬁ@li nfl}Ethr& thereof.
I sotonic solutlons ransder mal patches have the
added advant a g .0 rovgglng controlled dellvery of a
t her apeut i Hg\ 38T 1ot B ateg nah adiministipdlop Bigy be pigkgnted as a
dos ageupokitty,Gatich 8y BERHepRd Winsig Rk Whae: Rbre HiePRRES p¥ymer
th agent in the proper nmedium Absorption enhancers

a PRy ugates paEPIe §F ey iatle Ravdrifating exsiipierizon cagisrcbomprising
aC ros S’or&ﬂ@mﬁl@l ddcoall lﬁ@tel 5619&11§1E11e5g¥§481 flstip oSitdty Qﬁh ota salicylate,
control |l ed either providing a rate control ng
menbr a%vv.hwheﬁsoafl §f¢éw§ itereperdiec uptiquid et bedy tempmuae and,

pol y meer r t

Bt o e e et R T etse e BB agen.
contenplated as being within the scope of this

i nvent i on. FPRAANRERY F%%FSWBﬁﬁd@ﬁW@@%@Khﬂnwmm@ﬂaboHWHﬁe
| ngenbiRayic Uainpblsecrtis, PAE $ALET Bhms @ﬂ%&gﬂ i%ﬁﬁtﬂ&ﬂoﬂg containing
conpri se one or nore therapeutic p I conj ugate % 3

in 20 SEHIBITRE S G KAOTA inihe agio lmperoph@tp maceutically
acceptabl e sterile isotonic aqueous or nonaqueous

sol uti ons, Ddia@@ ﬁirﬁab Qfﬂ$he tﬁlbi&ﬁ BPEARAS Al adlMbEIBASf a Berapeutic
sterile be reconstituted into

steri P%lyﬂﬁj ‘éﬁ?i%ﬁ‘ie@) %]Iuéf P‘Bﬁi@r oFPrAiSspalinsnisnapsies steapsi lofions,
t 0 USgels, WhluGbnsThafcled Eﬂcﬂhﬁhleﬁﬁst 'M'amtcgmgg#ég ﬁu\ls‘be mlxed under

bacterigstats, solutes which render

i 43t offeidlegprditionsavith abarmeseeytivelly aseentblackarrias, oil exith aoy
su_spegﬁwgat%s bAert o GEBOIMG AHEENhS beﬁégmmahes of
sui t abl e aqueous and nhonaqueous carri er ich may be
enpl oyed in the pharmaceutical conpositions of the

i nvent i on ThHcIfEEniaeees creampanfaacls pa opatai, {iagddhioado ligand(s),

gl yceelipier, QR 8 Afintl MRGlegetR KAt &Ys' fR& a¥a9°ﬁﬁs» s@]%ﬂ
the like), and suitable mxtures th areof

oi | s, ragrepnity Selltlpspeeryativesa nelyathylesetchisols, selmm bentomtes silicic
2@@4/9@@@&9almﬁﬁ&@a&og{ﬁ&aﬁ&%wfgan' c_esters, such as

et hyl oleate Proper fluid can be nalntalned for
exanpl e, y the use of coatlng materials, such as
| eci t hi n, %&Wdﬁﬁé‘“ﬁéli’lﬁlfséﬁ&ﬁ%l&a%fm pdrhitiqnetq aitfresapeutisapayradre

si ze tdnj Ltglaﬁ(ﬁ axBipRhisdh PR Rk RE Salc, %ﬂglcbd)éldt DNEmiRH l%fdromde
surfactants,  These conpositions may al so contal

adj uvertiamsilicpenandpelysmidzaordersor 151Xm5tqfﬁtjsfaijlémlstes Sprays
emul SJ:afnyddﬂﬁioﬁlag@/r&ﬁtaﬁrégst@hg‘@%{O%E%tsagﬁ:ﬂtﬁ chl oﬁMc?rBMd?&wbons

of the action
25  and volatile unsubstituted hydrocarbons, such as butane and propane.

The therapeutic polymer conjugate(s) can be alternatively administered by
aerosol. This is accomplished by preparing an aqueous aerosol, liposomal
preparation or solid particles containing the compound. A nonaqueous (e.g.,

fluorocarbon propellant) suspension could be used. Sonic nebulizers are preferred
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of m croorgani snms may be ensured by the inclusion of

various antibacterial and antifungal agents, for
we@x@aptw99 par aben, chl orobut anol, phenol sorbi EC"HUSI!)Q3/027588

and the Ilike. It may al so be deS|rabIe to inctude -

i sotoni ¢ agents, such as sugars, sodium chloride, and

the like into the conpositions. In addjt r Ol q?
abs ofbpeaueminef Miyaizg GRHORNE He A8 %ﬂ]ﬁ?ln‘é(@éhf%lﬁ ul frlafaﬁ@ ation
way beqRr8MIRingabout by the inclusion of agents which
del ay a sorgtlon such as al um num nonost earate and

gelatin. In sonme cases, in order 't ol ong the effe
O o i g ONigeTE spaarepupioeboh Srgney RRau AR EHS Siittion

the qf wekpf QM o? URGYER RIS With éﬂhé@ﬁﬁﬁ%h@faadzdﬁﬂcﬂt}t acCdptable
This may" be acconplished by the use of a lig

sdsp aagicang fstabqh?@@ alhej qauiegrang ﬁf@p;‘yﬁga ¥ary gwﬁl}é]eeelleﬂlgfements of
havi ng. ;%Wula\?@&ﬁﬁouﬁgl B\‘.lp‘gjpicﬁlb indIn8e Adididdura@sas Piveers,

of the then depends upon its rate of dissolution

whi ¢ I*Plunomci, Qt pplyqfl@s}eng@b@ﬁa, 1@1&_@,]401@@@@131; lilgg sggum gl Rpmin, sorbitan
cr ySte%!el | OSicfaPf Mec; fﬂlﬁ ShiRtk e LIYC'h aggiy@M@ huBBS 0daRE, isddrsr sugar
a paren ey a1 adm ni st er ed drug formis acconplished

by diad®bblsi Agroewls sarspdn dierpgepeted Tpmuigotpiic aHutioss

vehicle. 20 Injectable depot forns are nmade by form ng

mcroenc aﬁﬁi}“s@el HBE fat BEShQE thetaB@erinﬁ@é%ﬁdgG opﬁﬂoylﬂﬁfg controlled
conj ugat e(s) 1 n biodegradabl ﬁ%mers such

pol yldetivérsief a ];hgtap@tly (pg]ymgéconjy@p@ fq{@e botly ﬁécl} daspgs f@xfms can
drug eQnnglb&%E%wﬂgﬂ (ﬁﬁ%rsﬂfgtl{;ﬂé eff 1nttﬁkepr015é@[rfeﬂﬁﬁi A bsorption

pol yner e rate o rug release can be
cont rfmlthEldrS cEx alapbesssed tofineedse thelflus @6 the digaist asrqseihg Weips The

| ncl uxgl S 4t gu (fglF(tctcﬁ? geséo%f §ﬂedaoﬁ%1tﬂé? gy \@ﬁﬁé’ o] a'téjﬁﬁ)mlhgémemm ane

Depot “i'nj éc ormulations are al so prepared
ettt r agrpiispersinkgehedrepigddnrimeetipiosipobser oty G gelenul si ons
whi ch are conpatlble with body tissue. Wien the

ther apeut 'é; h‘ﬁ% ff g?&m%%bh'sg SisthneR, JoRReRr BARBAs and the like, are

i nvention m ni stered as pharnaceutlcals to
hu rmnaiscacmitempilau@jl as beinp wythinghe tsepayplithip ipyentiose or as a
pharmaceuti cal conposition containing, for exanple,

0.1 to 99. ﬁlg%ﬁ%gﬁtﬁaﬁil}gégl‘g&g%‘f 913@199&1’[15’@111&@3 QW&%%@S

pref erably, of active ingredient in
conbi ammmstnatmucmnaﬂvww ﬁh@@@tﬂil%‘?ﬂe}“}/c POARE SPRIBEAC(S) in

C% ri @melﬂ?%n Wlt%% 1&1&%%11 a@&ﬁ@eﬁﬁl ATYtaBR sE: 1Yee1@oton1c aqueous

ent era y, of rectally. y
ar e 061 1mmam$eus@|omgnn§g)shqugq1cpr§, glg}pqnal@nseox fepyulsions.pr steu e powders

adm m at L8 Et Q1588 ﬂ)l 1[!6?% offiiSpersions just prior
admi ni'<t epgl%ml&gg%ﬁﬂ?h’gﬁ Sgbs EH ?g?&1 y |§?ect|én P
i nhal a;tuse,rwhldylﬁa)f amtadmgntiokidams huffers,bpgrossstads; yolutes which render

' nf us!th%r}brmu?a%on 1solo¥110t{)y1th tﬁtte Bl%gd 8 the intended recipient or suspending or
25  thickening agents.

Examples of suitable aqueous and nonaqueous carriers which may be
employed in the pharmaceutical compositions of the invention include water,
ethanol, polyols (such as glycerol, propylene glycol, polyethylene glycol, and the

like), and suitable mixtures thereof, vegetable oils, such as olive oil, and injectable
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ointnment; and rectally by suppositories. O al
admnistration is preferred. The phrases "parentera

wW@eloui2299e at i on" and "adm ni stered parent er al | pCT/HS2003/027588
used herein neans nodes of adm nistration other than
enteral and topical 10 adm nistration, usual ly by
injection, and includes, wthout I|n1tat|

i nt r oveanisiesters, sush papHid elnater Pronst Fudit: &n bﬁlmamtamed for example,
i ntrgy é/rﬁ?é:l%% of &cﬁtﬁﬁ?ﬁl@@ﬁ&lk &fich dsNEdiBRA B} thdmaintenance of the required
i ntracardi ac, rader mal |ntraper|toneal

t r anglertibssizslin thechesof dispassiens, anshyiihg wsglof purfactants.
|ntraart|cular subcapsul ar, subarachnoi d,

i ntraspi naﬂhes@@@ P%ﬁﬁ%hﬁy ARb célﬁilﬁﬁ&JhMtsﬁhﬁﬁl ds'PrésSivatives,
The phrases "system c adm nistration,” "adm ni Ster

ed
sﬁst emdtides dggnts, e]_rgllslfp;@g@gqﬁ]éq’aaqd digersing ggqngt iPgsyentignpt the action
"adm Jf'nﬁ&r%&%gmﬁﬁ 1'119?95 AHshr¥d bfhe dRfdicar eér[buﬁﬁﬁ[ba&tﬁ@al and

adm ni'stration o{ a therapeutic polyner conjug
dr ug atiftogegeninfe ckamplohEper Kahr obgfpRe cieyoli Sﬁ‘tbt? “ideand the

cent rlﬁ{ A&ha &pa;i's% b%yﬁ%ﬁme tﬁ Hehat ﬁ%nfctag% Qlich ab B&ars, sodium

patien S, s subject to metabolism
and orthlttetde,l ankd ¢hegike s esomperitiqug. a}nmdéltlogmﬁ@lewﬁ abigeption of the

S Dok g TR PR BBy g

ani I’rH\k/mclﬁ dlayt dbsorafign dmgh a&r@kummumaltgﬂnestpqmﬁ: encgelatin.
adm ni stration, including orally, nasally, as by, for

exanpl e, 11§(B£9 atsesr B ko ro1oﬂ§ FR:AELRRA |thg, it is desnba)k/)le to slow

par ent er al raci sternal'ly”and topicall'y, as
powdeths absorpmbnefmhs doyg fwnmtbcutmwgmslm|11ﬁygurblg@,@ea|npj 90’[10& nghis may

zg?r: Inl:;] z%c?clg{qiylghec?b %ﬁgﬁsreg)lfg?ﬁmﬁfs%%g%lorn%%l stgfhlne or amorphous

rapeut | yner
cnsn j uga&ﬁ(lsl)mng\mccr hwatemyolitglitys 8te iate & a@mrptaiml of theyddyesthert

p r es eﬁlleta[l)glg \}18% ]t%ﬁte gsgg%:t%%t I h(%vtgl y dl tﬁﬁ'{p 191%/ Elép%pc? u&fn cﬁ“ﬁﬁdl size

ornu

phar nagiewstatialel f§11 naCARphaivtle, d}bdlas/acgéosﬁmtlms ofyparenterally
conventi.onal ds.known ,t 0 tho skill i .
. kOB EOR 0 s RER s gb e o2y Re e aplt e ug in n
dosaggi &avad.s of the active ingredients in the

phar maceut i cal conpositi ons of thi s inventi on may be

?/ 2@ ed. SO glﬁ %e%o |£(|# gg eam ?’% for: %cﬁ)%ﬁéaﬁ 1le matuaes of

redlent esire
t her aﬂﬁtabmlc rpe Bapen S(Bljlfg@fe(salm Lpaiegradaulapolpaem e, as polylactide-

conposi tion, rmg.e of ~adm ni 69 [
t oxXi cp?lbﬁglﬁcqhﬂ‘é ‘g?ﬁ@ g on {he )‘gpﬁh fucgaf) P %Fmel %&gg e E%e
Subj epirti&DipRSinter @ﬁﬁlo?&ﬂetﬁlﬂhﬁ etdr ug)fbllqamea‘aa beragntiodled. Examples
for

° msgf cl)tﬂel bl%%grlagab){e p%fyn?ersa nclu de poqy(oglxoerqgl s?émd poly(anhydrides).

25  Depot injectable formulations are also prepared by entrapping the drug in liposomes

or microemulsions which are compatible with body tissue.

When the therapeutic polymer conjugate(s) of the present invention are
administered as pharmaceuticals, to humans and animals, they can be given per se or

as a pharmaceutical composition containing, for example, 0.1 to 99.5% (more
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certain enbodi nents, subject polynmer matrices may be
presented in the formof mcroparticles or

wmaovapzaope cl es. M crospheres typically conpri SBCHUS2003/027588
bi odegr adabl e 10 polyner matri x incorporating a drug.
M crospheres can be fornmed by a wide variety of

t echni ques known to those of skill in the art.

Exanpresay. (hi HrgLpRERGIE rerdieg! IcaBRiF TS fegaeseutically
but g&% ﬁBkc%JQ}ted to, (a) phase separatlon by

emul STFfcation and subsequent organi c sol vent

evaporation (|nclud|ng conpl ex emnul si gn net hods ﬂ
as oi | i nThapPEpargifgs s %ﬁ@SHWépég“?%oﬁ'Yrﬁﬁﬂpgﬁﬁﬂgmﬁ g or

wat ers o] "‘ﬂgfﬁle %quﬁe%ﬁ‘@h by s %ﬁta@&q&e&a\ﬂaﬁdlﬂlﬂmﬂﬁtﬁﬁ&ome
separatlgh , I spersion; (d) |nterfa0|m

dépodiot m@mple( éh)ey g adglilrtlﬂers%uyhlﬂ?‘fﬁ Q%WEWP formy bysipiegipn,
dryi ng,#fdn ff?/% ﬁgﬁoﬁ Qﬂgffq@ht' 89positedy, ﬁlIfIESIOSluﬁ)g%QI%} ®Nlotion or
coating; an F n and spray coatin hese net hods,
as weliftmast; prdopesally bysupprditorisiaPad fl@mnsSfl pldan igpreferred.
nicrospheres are disclosed in, for exanple, U S Pat.

. 4, 655y ddidrasey }%1 en?&ﬁl adNehist@tidiPand @&innhls@redﬁﬁlfmtei’@ly” as
4 526, 938; 93/ 2 . 20 EPA 0258780 A2 E
No. AiserBEres stearssnmoctqs o adpyistragion gtherABen enigral a8 ionia!

dl' OS cl a(aﬁxlﬂll?tﬁatlglfl WISy @ctﬂoﬁ] Gl Bﬁﬁﬁ%@ itBYut BiRfieN G8ravenous,
are m CrOSp ereS of the present

i nvennﬂra)msc@l@v elltlaaln“temeh i theeshrintinsapselep gt gk PeieArHiac
upon £ he, de v i, k@Sticul
Sui t abﬁladel Lﬁ%e%ﬁ%l C[%'hét&ghé%f gﬁ%ﬁ’hagfdu:slsﬁ%ﬁggﬁ ticular,
spr aysuti(rapsldg, sufomeéz@wdmy’aspglal mdrm‘r@quyquw@mjeggon/g}@ugﬁqﬂon
drying, fluidized-bed drying, mlling,

CO- pr eci p'T;h@?antEEs %gteﬁ'ﬁé £d11ﬁﬁ11|st1 ettioHgd‘adlﬁxﬁts[e?&its‘yg&mchl'[y ”

t he case freeze dr air drying,

vErC uUipedpheia gdmmfsrr@ﬁlcm“ 2@@“4§éﬂnlﬁﬁlyﬁi Ay lpé}ﬁléll.‘é r 4%‘&%%‘1‘61 e mean the
fluid ex Eodyeiteaithd bZithg nR@diiPbther th
bloa€¥§b%m%%{ gpa}£9§d§€gB§HEgtcﬂ arelélrst 3is§olveg o
or s meemyjmmb the canrabmueus sxstedi, sichrikat itlentersibe paigat’ofystem and,

mll Itg %’ﬂlﬁ ﬁu@g%%&%@&% %rdg)tlﬁ%ﬁf rb&séeﬁ qopgﬂaﬁlglef Qﬂ)ﬁl‘raneous

and 3 e art.
case afmigistrqiioeci pitati on, the conponents are n1xed in
organi ¢ conditions and processed as descri bed bel ow

64, VO 2004’[‘1 gg ? ffd {JH@%PI %1&%&5(@? f&r eﬁl}ﬁnﬁgﬂﬁ‘eﬁ% [6@fhns and

be’ used to | Izi'n
bi OaCd)theAemnmlEﬁOl Ehllel.apy Whaly@@ﬁﬁm]mqteg)faﬁ@nmﬁlﬁ’@@ u}qb@‘ng orally,

aqueous ond ons | es

Co prinube ekt PR GG PP PLARLF, SrnfagE.
chanbmtr amﬁelmtﬂabalnd t&fmaéliy, asdhy powdersrmottingds o drepsuieludipg puccally
are not %g, Buchi, NIRO APV and Lab- plant 5
spray Hﬁ%‘?@?“ ed according to the manufacturer's

i nstructions. The shape of mcroparticles and

nafhopart i cRepsrdimy oftbe thatear milminghtipijon selected, the therapeutic polymer

conjugate(s), which may be used in a suitable hydrated form, and/or the
pharmaceutical compositions of the present invention, are formulated into

pharmaceutically acceptable dosage forms by conventional methods known to those

of skill in the art.
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scanni ng el ectron m croscopy. Spherically shaped

nanoparticles are used in certain enbodi nents, for
w@reogitave on t hrough the bl oodstream |f desi redl/usives3/027588

particles may be fabricated using known techni ques

into other shapes that are nore useful for a 10

specific application. In addition to intracellular

del i very &ftual dopase dgyelsoof the agidstingredionty i@ ghejeungspyical

that pa <§s!1t %1? S8l 1&@%1&1‘&9&%%9@%"[6 bR an SMEINt @B the active
m crop a es or nanoparticles, my undergo

endo m;gl @kéng whichéy @Ewtlwki@ athigva dhendssicesidherapeuieresranpe forpe

fr eque@l%é(laOfatlelﬁuccohnp%%ltlgrp dp¢ ?ﬁ%&’egé dlell‘R&l%ﬁén Whithbut ele@ltofic to
depekd I afy part I'n’certain
edbodiepnt®, solid articl es usef uI [ n def| ni ng shape

and providing rigidity and structural strength to the

p0| yg@“ CP cray t?z?ctz 1eWS 5 et d:o% oﬁﬁéﬁpl €, a
pol m@é@—‘?’m—mggy—'bion a mesh or ot her vveave for

|nplantat|on olymer may al so be fabricat Igel
stent or 3%he @(Ibg,qquﬁlymggaﬁyg@fql@pd Hot mmﬁ@r qfﬁ e%r %\gxample in

Wi t hi eSibRct hAYmEY AaficBImb) Bk Présk @B N ehe f01m of
body °<g:%i‘}?%§%8§‘ I%ﬁtg l %Eneg Plﬁt 0 angt glril 831 Fsulrt her,
pol ynmpropayclb*e of a:mong"mlgﬁ NHcraspHerss pyp&allfé cempjise a b10deg1adable
'3 &%ﬁb@ﬁ%@&b £wide varict
:llét e, %1 %1 atlfxqﬁgo\{g(ﬁ%m a%ﬁj% Sl@lgcgd'%l?eé A IUSG }\\/IVI wide variety
cl osed tecﬁmquasdmownam thaspeofsykdl mrtke stic EXéalgplgianR%‘éWSP}ebﬁ forming
drains_.and t. s | ithe d
e Chgﬁcihgg]lues 1P§u(gel, theagesré hﬁhé‘eé‘% (A)ﬂ;elaée Eapagfi%n ?%%rg}l anat1on an
f or tsJuBseq\i’eﬁt pngamesslamt levdppr wbn (nadidudlgg ﬁ@hlde?d erpplsign @pdeds such

t r ansals osl il dn W, tgh%glﬂlgljtg}lsatwa%l in & P&mﬁéﬁ&% § ’wate'i he. v&lt@%%ulsmns) (b)
suf f | b@ifatiyn-boase segdatuainn; (t:hmelt elrspaslan L(ld)a m‘gefrfamal deposmon (e) in

deco ion. to ac e conventio

S RN S O P e
or i NjoRitd; @fd (ﬂ)hﬂh ragd sfrely cc&tmgeg‘ﬂlaaéabeth@dsyamcﬂ Reprepeses and
Characteristjcs 2004/ 0%2 99 PCT, USZOO%/ O%??SE% ¢ No
In cefPRrisiErsodi ‘H@lﬂs 1eIgSHye Tcy%ﬁﬁl a0 BERGs “ot tH '

presengsd M eotd. Opat. WON5.G0066G TU.SM Pht. bmly 4f56,p I, WO 93/24150;

under radual degradat i on Lif

RS e At ok TR P N s E USort oot the eni
ot her 4it MbsNES of Whish ARli&SHoRdted MyakBRdnce ldiaist al 1 i nity,
biostability, and the degree of crossllnklng In

general, the 5 greater the ecu
hi gher t hel YeGrEe nwromh&gf g?‘f-l}enl?r?s}?nt ’éﬁfa“‘t%ﬂ eée§?1 1tnethods can be

t he bé Q%B%Hebén&ﬁmgtlﬁﬁn gleQegifed Ribpictagsackaht ddfhv\anyl vehiokes. Suitable
ect conposition i s formul ated.w 1{1
t her a}@étl}pqlscmalglé(mb%,aleopﬂe]fmlted to, spray drymg, -eeze drying, air drying,

25  vacuum drying, fluidized-bed drying, milling, co-precipitation and critical fluid

extraction. In the case of spray drying, freeze drying, air drying, vacuum drying,
fluidized-bed drying and critical fluid extraction; the components (stabilizing polyol,
bioactive material, buffers, etc.) are first dissolved or suspended in aqueous
conditions. In the case of milling; the components are mixed in the dried form and
30 milled by any method known in the art. In the case of co-precipitation, the

components are mixed in organic conditions and processed as described below.
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material, release of such an agent or other nmaterial

for a sustained or extended period as conpared to the
w0 200e¢@s®94 r om an i sotoni c saline soluti on generP@l/Ug2003/027588

results. 10 Such release profile may result in

prol onged delivery (over, say 1 to about 2,000 hours,

or alternati.yvel about 2 to about 800 hoursi3 of

ef f ectPiPE nsbegysed, to logdh Bgtstabgizmgrp el Mith Mirokipactive material.
about The QorBbicatshay rlﬁlx&ic uhfie a@ﬁ@ﬂg c@ﬁdﬁi‘&l\é AbhGled usjng precision
material associated with the A variety o of
f act oP8ZzlRgyO RrofBe exfr ﬁ@eldé‘éilf@léddlpa @ Hé)ﬂ dryjielr dlagnders Syftable spray
pol y MafySnghactdies m@umw dt IR S ]
soft nesyzngglngc fl é)?l 1ty o llt %ﬁ{régsfﬁrhtl}chg%ﬁﬁ épédand Lab-plant
maf ri KPray aties ued a@,@fcbﬁfﬁ toéhe hiradestirers instruelional el ease.
Sone of such factors include the selection/identity
of the varrTgushaebsinidise éﬁeseﬂﬁf‘tnhﬁ)(fﬁgftfcf‘es Ghay be determined by
di astereoneric purity l% he mononeric subunits
honog&Henitg G@FU%BWS?@W oﬂph@wa%y ’él*rﬁiéeqo@ﬁnypm“ﬂcles aan dsetl e certain
| engt BnBdditBas, IS Hf¥Blatiord fPlEOngH%‘Ie% GaistrdNE I@d?sﬁ%@ the particles may
i nvention contenpl at es €t eropol yners w P
| i nkaBe&brigafed vying ﬁ@W“n‘@F UmUQh ingd othehehapesghames inore useful for a
ell@rreg]jeglﬂcgp}t,ﬁbgmgpl ynmer, in order to control, for
exanple, the rate of b| odegradation of the rmtri x. To
illustrate further, wi de range of degradation rates
may be obtli %iéwloayo uﬁ@p@lhﬂarrdghwme ofiypdhaspteotié egent, es alscﬁ p0551b1e
the bagkPonass of msisigeth t
still rra?ér%?al ni ndgl 1%fi?l c?llélﬁésnglfn gl} ggg &[Fﬂa \(\% T ntlcunoémt1cles
use i PEEHEEUST rdogyigsis adichyotbyaieing aBgehtoathe eslUI fherfrgquency of
be aCHicH YR EndB¥ytY 0 .
ih é: pol 1;/ mi‘¥t & %IJP&%; gvlﬂ? 113/6%” #eﬁ&?d Jnn_gg 51 ei&%ny g@%u@
Xdrophoblc backbone and a hydrophlllc | i nkage

dduces Hereruyenbuligerpgplititiclonusde mudbinokebammged poviding
encousidardaWhenaas Waheh (HeR
VO 2005 EHuk Eha0R) HRLES 1PEBSRREH an{rﬁeg LB R Rt example,
gener %PPlymali:’él@,‘pb@ érinpd phe Hﬁ@Sb lod Othhlawemﬁobmplmhoh 0 A polymer
det er pingsd he Lt | ent or
ot herl ngt é 2 aﬁaﬁll‘? ?egsaga SQBF e po 1 alaﬁ)te%o r{g (ilng ]?entahe@s within
pr es errdyitissen i fon diaiming ﬂlaé ﬁ@agmad:@tiy cavitgfor asdy lameh into another.
MR 1 1y
assay nlgl\ﬂi\% p|g1r%“1nt P]/lg agrﬁ ?.fa%gka%dpaﬁ %po(cgglgé’l 3t u)bF ﬁLéltaglegP%lglé‘ﬂYlllg fluid
i nvenfréron, posthapetagversitePBS! jprsotne @aibbdintent aeghtdvey Rir Iilset With closed

refer ertain . insta

rel easseét(?or1 #&Ha%fsg%}%?%}cgnf ?a°§?°;? pit dips @H@ﬁﬁﬁﬂ‘f" geare familiar in
pr esetht aitnvent i on may be conpared by subjecting them

to such -a protocol. In certain instances, it may be

necessary 149 REOGRRIR Bx%lpngfrgsr I B¢S o?ymel may e s apottant for the

25 processability of making molded or pressed articles for implantation. For example,
the glass transition temperature may vary widely but must be sufficiently lower than
the temperature of decomposition to accommodate conventional fabrication

techniques, such, as compression molding, extrusion, or injection molding.

(d)  Biodegradability And Release Characteristics
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fashion to allow direct and relatively accurate

conparisons of different systens to be 10 nmade. For
wex@aptm®99 t he present invention teaches sever aPCT/US2003/027588

di fferent nmeans of fornulating the polyneric,

matrices of the present invention Such conpari sons

may indicate that any.one yneric stem rel eases

i ncor por at &Y S PRagdigenty ﬂﬁ%\P@ymﬁlﬁ @ﬁg &lsot oDthg pryspaignvention,

t 0 abaybn 1RARCOWiIHObRIt 1ABS fRRISR! BN &Q&Hﬁf‘dh The life of a

polynerlc system 15 Alternatively, a conparison nmay

reveal 1‘%&‘%@@%’1&6P?IV'@P%H’c@V@fdemﬂémup@L agiong OfIPO [thin@g its molecular

50, 1%1g1125<9yst§991t}p rbl(%{%.glhw rﬁ'ﬁé th(ﬁéf%?eehéfg&g{s 151@1}&? Il% [general the

di fferences are contenpl a e presen
and r ks dhe melecarovagsd fbe hlghercféc tegree efdypdiliimityt and the greater

when fiarukaheg. ¢ 1@319\7\1&%id%1gdﬂﬁﬂ%ﬁ othe release rate

for polyner systens of e present Invention may
present as nono- or bi-phasic. 20 Rel ease of any
mat erial i Hcorpledt@mppsitien tshirpupipdeyitnatthdrzpeutihiagint or other

i's of themerfl, QY8 AR sl S LASHNERE mTBYa) B6: 2 Shst ined or extended
characteri Zed in certain instances y an I ni ?

i ncr e @8R Isetopaied taihe relodgse dlemmanyisetenie salime fsolgmla@nartallﬁ results.
t qpabayty RYAOpFRS ﬁa?fesq‘lgﬁln 5*8%%98@%& d og%t ﬁ g aut 2,000

al ternatively about 10
f ol | oteds.sy alt@lfllil‘f@{eé’a%i@ltrktoeaboﬁt §08 domirs) olﬁaﬁgfecmchkmouﬁﬁ (e.g., about

-tl)-g € c rhglrogg? gnrg:'/l?g[/lg)ug fto %{;‘%t lné: A L@?g/l%#ue)d 1te %rgc%ng (r aﬁny o?her material

rel easﬁdclpfedwmthyheg@ﬂymug of pol ymer matrix. For
exanple, in certain enbodi ments, the rel ease rate my

vary from ﬁ%lai&ty e @&to% mL1§$ §§‘ect ‘Eﬂce Bl € QF ﬁ_‘?({ 'gltyselgof ]Eolymers of

materi al per pol yneric syste
500 ofhe srbjest ﬁg’ﬁ@éﬂﬂl |’ql§p dd&lil“@@rsnﬁtelsweh@ ,ﬂembmt)r ef elas eesulting solid

2004 G35B00 PR Lidobr 53 Rsgteaspl vt i liyen s inlude

175, $BkeleBOYidg0y 0B85, vaidis sdtbfits, ahe baGitibgbdayl Afstereomeric
I n st

er _enbodi ment.s,, the rel ease rate of a

i ncor Bor 3 toggllpe m ncgb MeHe sy umtsehoila)g@%ty yllﬂﬁ@f Eﬂ,\nd dpt nﬁle polymer,
even idythe riengtin oﬁ ﬁ'ret Iajlymern skarifgsce, e @F dséltSnvention contemplates

or characteri zed ch rel.eas

o o BB 0 e M A B eE S aplort el iee oF other monomeric
fl [ eﬁLemen’c5uaﬂ’1d pﬁ)liyhnexr isoristtarc@ml, bneantehek ras BEBbdegradation
t he rate. o rel ease of any mat er i al fromany pol ymner
matri X ?4?Hé present invention may be presented as
the half-life of such material in the matrix. In
addi ti on tto tlheraetotenantide rangd uf dgrybaé0e0ds Sndydfe dbtained by

vitr Oacﬂx?stnﬁé mer}%&lo fobicities of the backbones or side chains of the polymers while
25 still maintaining sufficient biodegradability for the use intended for any such
polymer. Such a result may be achieved by varying the various functional groups of

the polymer. For example, the combination of a hydrophobic backbone and a
hydrophilic linkage produces heterogeneous degradation because cleavage is

encouraged whereas water penetration is resisted.
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10 of release rates, in vivo protocols, whereby in
certain instances release rates for polyneric systens
woreap4loz200et ermi ned in vivo, are al so cont enpl ap€ruR2003/027588
the present invention. OQher assays useful for
determning the rel ease of any material fromthe

olynmers of the present systemare known in the art.
?e) y| npl ant&e aw&ocebgqn@é}ly a@y&% s theiefchthpt may bergsedgp determine
form ta Ricagearasailyendapduvien en%%?toﬁf@r Rferi@l 10aded 11hthe polymer
t herapeuti c agent consists o di spersion of suc
t her aB’éHtCie%:o ég%ﬁltesqnhm&%@rl yfméfve?rﬁftgrardﬁﬂoq of apy eoh matrix ina 0.1 M
enbodpBBNbRiioATpIR4) Gt 87 '°§ 'd'nc‘gga}t Qﬁov? | @RGAL i @, 6ﬂurposes of the
injection, or otherw se pl ace tally or parti

lé hi Bresefé inyeitipn, thptermr'PBE protasoltps issdl hepeinhie redarisp emh protocol.

conpositions. It is particularly inportant that such
an articl emr @ptdint inkthhddd, thédieatd SaLkeo &ffeltegt[ t)&?melzgfstems of the
when inplanted or injected into vascul at e I Ssu
Bi odeBPaFABIENER MRty oppeeAdy whitcirg ihemeto suskraepfofocol. In
may bgeRieRRkeds] R n"flay W@ﬁéc@§s¥rg %% r%@@s F&lgﬂ%]ud s{eq% in the same
art. The subject polyner na esse ng
convefishipnt alloxt ditgefi apa radativielyjaeorrite nom}pﬂl idonsgpf dlffel ent systems to be
 @¢ NI GRES FRTexbNBRE 1 QAMGE SnyTRYorP acl?: sl*eé‘ {8 d%@émn’t means of
di ssolving in an appropri ate sol ven
f or maforgnlatng theepolMierigewiatrises af dlesp,tbgaqnnwttlone rﬁmhlcombausons
gggt :@nla)\é ?r{zllgca thﬁ %g%ﬁ@@%lgﬁer?c sygteltnlrlgfétegeg ﬂ}co%)ﬁlgfﬁddnaterlal at a rate
r emai flfOIIllrﬁbatlt ? @aédzss tpabdut d00C ontraed timed Frs@r izl Mgiheabolymeric
fluid,auch as blood, int ernal organ secreti ons,
mucus > ie or anes, cerebrospinal fluid, and the like to
all ow for sustained rel ease of any encapsul ated
t her apeut i 4ltagetiitely, 7 toyRIRO0RADRREQ rRCTIIEIRACOS] B3iT388, 7, 10,
Met ho ne ounds of the
pres e%f gn\%? ?%%toganegoeg%e Vengﬂ%hrel' %ﬁeealggl_eflﬁe\ﬁ arg epiemplated
mononigr e peagrit ngemtlmraaqbeﬂﬁasmaagneastbmls targeting
I i gands, and/or cyclodextrin noieties can be .
p0| ymer | qu’ceR£111 Fémb}ﬁﬁﬁﬁ{en@a&/i( Ofbem ]31%5] g ceﬁr h\{%ettll:l}éreg]}e release
with 5 therapeutic agents, targ et i gands, “and/
cycl odtexdor palymeisgsténasof tHeprssent mvcmnen majaplebismaﬁ moﬂich @r bi-phasic.
present invention contenplates the synthesis
c ounds
a%jgpl\/k e K(éger%lgé‘gf dn?}ﬁfag%x] %1?{\0&}5015@3%& HW%%%IMIC?DS often
repr egevided as @}mmp@hn@ apy be sharhrtawed ircyatapdaxtnden by an initial

Mol eCilt Base@ el HEL LYRWIYER madQelbRE TR dbout 5 to about 50% or more of any
incorporated material, or alternatively about 10, 15, 20, 25, 30 or 40%, followed by

a release rate of lesser magnitude.

25 The release rate of any incorporated material may also be characterized by
the amount of such material released per day per mg of polymer matrix. For
example, in certain embodiments, the release rate may vary from about 1 ng or less
of any incorporated material per day per mg of polymeric system to about 500 or

more ng/day/mg. Alternatively, the release rate may be about 0.05, 0.5, 5, 10, 25,
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L, independently for each occurrence, may be absent or

represents a |linker group; D, independently for each
wo@emye®are, represents the sane or different PCT/US2003/027588

t herapeutic agent or prodrugs thereof; 15 T,

I ndependent|y for each occurrence represents the sane

or different tar etln and ar. p sor .
and NOr Epriddis! g %L}Bgrrﬁsp {@a?{ g o (h)hl% 2y gln still
reactiye (Mb&itdets, tlﬁ@@l@@cQa@foﬂHﬁﬁQﬁ@fpdﬂgecamaterlal may bc 10 000
pol ymeri zati on reaction with one or nore other Min

the nefstapime i pvephbigheacti GATtHAxNBRES: RaEHals incorporated and
Cond'c‘hbﬁ@t&éea% sﬁayﬁe?cap@xlabérﬁ[)ﬂo&ﬁ& ey ifudk MgerapBtic agents, fillers,
nmononmers to take place. In certain enbodi nents, the
r Sactandwthei subsipecepray further conprise nononers that
do not bear CD, T, or D noieties, e.g., to space the

derivati Zeg on FREOMBECtUihe tBtel 4T 18R0u al‘tyhﬁlaﬁﬁhl)/ff&ﬁ allb'npolymel
an alternative enbodi ment, the invention conte
gﬁiﬁ, faterial in

synt ez phfieareses ipsriRUAY b Presraieprediedrlilify

by & ?&}nang a polymer P (the polyner bearing a

plurality of reactive groups, such as carboxyllc

acids, alcohols, thiols, am nes, . epox 9 wth .
grafting g@ éqlﬁl’gml)(cpghmﬂ%gﬁlanept nglvtngdoaotocpgst fo(x_‘) th1F9 determination

Zrol- Taf relemelra\%k NinQd SRIGSRN ivBerdbiE UE br@inTRis@hdks r8ld&B rates for
as a cyclodextrin nol ecule, or derivative 30 thereof;

72 WPROTHCGISo9MPL? URigimdn Y5ggare plso popeipeiaigd Ay fi present

for eﬂ%}mgﬁ C 5{1{6? Q&Eys 31 {%? d&pl%ﬁﬂﬁlg e ERRLRTBRY Mafrial from the
li nker D, 1’ndependently for each occurrence,

repreméﬂngsOﬁ@eQﬁﬁﬁﬁ@%wﬂvﬁ¢cmﬁﬁﬂnﬂﬁW€rapeut|c agent or
prodrugs thereof; 5 T, independently for each

occur c?nceIlv7J]5‘rp§§1§zelﬁélz$ei§/t39St§%‘Te or different
targeting Trgand or precursor thereof; X

Ir gﬁgi? |e\r) g © 2}%‘1 lét)é 'glflr?écfg %(1:135 2 %1(9; %% e -d&ﬂxg N %yé’?ept fé& gﬁleﬁraé)cutic agent

t hi ol &nsBRIRESIispeRAN H&8eh £terape@RPRbhtEn @fpcﬂ)ﬁﬁem 1ﬁ@ma In other
coval ent bond with a reactive group . of the

and 1enbodipentsz anj #tielpdhdesdt 1oy plentatien, ”@E%tmnr 8 o&! fofwise placed
repregent o Rakie RRniQRd Sod9r the article comprising the subject compositions.

It is particularly important that such an article result in minimal tissue irritation

20  when implanted or injected into vasculated tissue.

Biodegradable delivery systems, and articles thereof, may be prepared in a

variety of ways known in the art. The subject polymer may be melt-processed using

_ conventional extrusion or injection molding techniques, or these products may be
prepared by dissolving in an appropriate solvent, followed by formation of the

25  device, and subsequent removal of the solvent by evaporation or extraction.

Once a system or implant article is in place, it should remain in at least
partial contact with a biological fluid, such as blood, internal organ secretions,

mucus membranes, cerebrospinal fluid, and the like to allow for sustained release of

any encapsulated therapeutic agent.
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reacti ve groups, such as carboxylic acids, alcohols,

thiols, am nes, epoxides, etc., capable of formng a
w@oonalzap9 bond with a reactive group of the poP@IES2003/027588

i nclusion conplexes with CD noieties grafted to the

pol ynmer, under conditions that cause the grafting

agents to form coval ent bonds and/or incl usion

conpligx esMetinds dfMampfactmingat e, with the pol yner or

noi eties grafted to the polymer. For exanple, if the

pol ymer i @Qllléﬂgﬁlscéhﬁ‘o‘ﬂn@ ocf’thetﬂ?és@hﬁnveﬁﬁo@fﬂnﬂ)@%r@)‘éred in one of two

reactive groups, the grafting agents may include

r eactways 1@@@91@56 peating HisERpeutif ASPItS, Hegsting agqndss and/or cyclodextrin

I soc | §0 a 488 beBdrfhatized with

anhy)c{il?oneg cag %exﬁ)&z&%%a téﬁ?’é’ lﬁ%égba%%%@%é chl ori des,

acdt i \tlair@dumaag@mx,)twlg@tnadlgd@S( adpr cycdedeisirynqieticaci ds

treated with an 20 activating agent such as PyBrOP,

car bonyl d'l"l)ﬁg daged &nb&ﬁméﬂ@ \Oh & Bfesdn€ a8 Mtont ddatenp@AstiBe synthesm

with a carboxylic acid to forma npiety su tible t

nucl efphinpeundatof thekinyengipn by h@'v\e‘ﬂngep@é@m%}ﬁﬁ\ff1ir%8 ff éYHLeQ (and,

kno inthe art. In certain
PE&#IE%G{“ ?cﬁgﬁl %/dst may be needed to cause the

reactlon to take place (e.g., a Lewis acid, a

transiti o@Dﬁ@f’@lﬂelw%’P%@mle‘é{ns‘ﬁhﬁh%ci&@@m igmolgeulggor derivative

Wol I R cHpnderst ood by those of skill 25 in the art.

I'm certain enbodi nents, the different grafting agents

are react édindepdnderily fopeiohrpesurenesy a3 RE Iy opepresents a linker

subst i ally sinmultaneously (e.g., in a one-pot

r eact ognoj or are reacted sequentl ally with the

pol yner  ( &ptindepahdoptiyifon eachpoachfrencas represenit /ey sammeh different

step between, r Anot her aspect of the

prese ?la}?eﬁverﬁe%%l pl&w&gs the%%()fd for manufacturing the

lisnear or Tbnadﬁphmztnttydbrodwm picnirensat gaprasegs pll yarag or different

represente fornu 73 WD 2004/ 022099

PCT/ Gﬁﬁﬁﬁqﬁgg%rewm “eEeﬁ% “%i scussi on bel ow focuses

on the prepatpticon a)ﬁndnomexasubuyic Ibetingt erienor mofee tagbtivs, moieties

Killed th
R

produci ng
br anchiegbnied iym’@er ®adiyn eligiosi mgleasondipipnoihati cabe polymerization of the
cormnomer A cursor. 5 Accordingly, one enbodi nent

of¥ t HBORARFER; i ff #%%a nethod of preparing a |inear
cycl odext thnc&QaﬂD'e)A{HbﬂnneA@pahdl1’ezg:tlbﬁ) inireure Nnent fuother a:01np1ise
i near cycl odextrin t.he inve t|on

pr epa@RPIpRys Q%SP))WEPF%% ge‘&‘y@ | 'BYENGSr £ %H%Cﬁe@é/ Bfvatized
Pr eCUfs¥m G iuaddidubhtive the\Wolyfean appr Oprl at e | eaving
group wWwith a conmonomer A precursor cap

f
di spl aci nglntwealge@@%vﬁ@n@p@gﬁgt the @WFlgﬁ\h chyéltemplates synthesizing a

25  compound of the present invention by reacting a polymer P (the polymer bearing a
plurality of reactive groups, such as carboxylic acids, alcohols, thiols, amines,
epoxides, etc.) with grafting agents X-L-CD and Y-L-D (and, optionally, Z-L-T),
wherein

CD represents a cyclic moiety, such as a cyclodextrin molecule, or derivative

30  thereof;
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10 group, which may be the sanme or different, may be

any | eaving group known in the art which may be
waele@plozoed upon copol ynerization with a conbonoPEr/US003/027588

precursor. In a preferred enbodi nent, a |linear

cycl odextrin copolymer may be prepared by iodinating

a cyclodextrin nononer precursor to forma diiodinated.

cycl odext Fi idenpperamhsfopnasl graEencsn B’aﬁgﬁg‘}’"‘iﬁﬁ%i’ﬁ PRSP linker

dii o%j“ﬁ_@t ed cycl odextrin nononer 15 precursor with a

conorionefr A precursor to forma linear cyclodextrin

copol ymer D, Hadepeisieatly dpreeach negowimsnee.ofepesifu iy pameppr different

[, - ' [ f, each as described

aboveﬂ?‘{r@@f@g&g{i@ k@gugépggegg’t ed bel ow di scuss i

i 6di nat ed Tcyiudepetwikuth fior eash eaccwsenconiepiskenty &g pane pe different

art wuld readjly LZ&.that the present invention

cont é[%?tgigé@a%dn%%é%g%%pg@é%gé cycl odextrin noieties

wher ei n othérdepeawithylogemlipsc@fenst ghpressni| akiphctiva grapy puch as

sul fonat e may_.be pr ng . i NS . odo.gr ; .

pr ef éf‘?’@éylé" %Czﬁ’ r?gcr?ﬁ ?ﬁgaﬁ]}%%‘w ha'ggﬁ%f géor)gé%g’r Ft%'gq;gp?%ilen ggrf Shming a

cycl adextitiboncwploh yeeivegfouptvétheipolyert;iaon by i odi nating

a cyclodextrin_nmononer, precursor as_descr] t .

fifrma di i)%al?dr:gt 2 el&%?é?f@aeff% Fin %ﬁ%erlr]gér?’ lﬁﬁlggegfr[ g%?h\ég?] Hosts o

f or mubativd/@roupyBuc ¥ecaboxalic atidd, wicehblhehiots amfks,Woxides, etc.,

2004/ 022099 PCT/ US2003/ 027588%’&} hI IVat. IVh 1 le 87 Ve or

The 2P RELRIIRS @ eyakeE: pop Fe "BresaredP By Ry

MeanSp KHQWNcdnipidee withidD mbitadusittedad tilpolydner, AmderCGoaditions that

106, 5267-5270 ( 1984;; Tfabushi et baIcl J.Am . chem o

106, A5g0tha Seutife ageas)to TR CRYaleRb PANISEG(RE | S RYRY Fafpplexes. @

By BE Rt aditiint Bolombi @hiesitles drafted ditbaibdlpny

chloride’in the ?resence of ~anhydrous pyridine to form.

a  bi phenyior gxamplegiidhy Bobyar inalidgs plgRiolsafinly or amines as reactive

f3- Cygb%g,eeﬁE gf}aﬁin‘émg&hs AR inkhedrhfive ?ﬂﬁlb@ﬂilat 1éhdt Rvith them, such as

potassi umiodide to produce diiodo-(3-cyclodextrin,.

The (;ly@qygl@j?é@@.t ﬁ?thlom@tﬁ% gcid ﬁhl@@@ﬁssqggd gnly r@agﬁa@@.gesalfetenes,

only %&% 1ﬁ%ﬁfo¥ihé%p§ctiv§¥d GORRLNITRSGdsZE B cdrB&ydt hQEY tRate@Gith an

cycl (0] ex{ rrn nononer precursor Wlt h a conopnoner A

P2 c uacivatingagernd eerbiras BedrOR carbenyddiingdqzplgeeranother reagent that reacts

cycl o L 'a i 5 ﬁBf@(g WiHobhi®f att k), or other

For mﬁgﬁ(% 5%19?)%?& é‘?ﬁ zgo ﬁ%\é n@?) rlg}t, %Loﬁé?)t hgr eI(])Lf , 0gll.so aaasC (.) o

descr ¢lbzephiio vejetinanobe tpthepaafelill in flleatﬁph@'gftﬁlgte@,bo({qapénts, a
catalyst may be needed to cause the reaction to take place (e.g., a Lewis acid, a
transition metal catalyst, an amine base, etc.) as will be understood by those of skill

25  in the art.

In certain embodiments, the different grafting agents are reacted with the
polymer simultaneously or substantially simultaneously (e.g., in a one-pot reaction),
or are reacted sequentially with the polymer (optionally with a purification and/or

wash step between reactions).

30 Another aspect of the present invention is a method for manufacturing the

linear or branched cyclodextrin-containing polymers represented by formulae I-II.
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i odine or iodo groups may be replaced with other known
| eaving groups. Also according to the invention, the
WO oma/02pooups or ot her appropriate | eaving gr oREI/DBR005€27588
di splaced with a group that permts reaction with a
conmononer A 15 precursor, as described above. For
exanpl e, a diiodinated cyclodextrin nmononer precursor
of f oWhilg the igeussipy/belowy feeusns og theipkengrasion REkNsgY Cyigedn
am naf g &, §idsRiiRd indhirt {8418 fhaditF1eesiaXtelthdd tH¥RRGREN described
precursor of fornula Va, Vb, Vc or a mxture thereof:
75 W\W0ag 0o 4dprd oPreuringSrodsApelyses byNhposgen\gapigpriate
NH2 NHZ oo NHE: AV6reNHeor. The di ami nated cycl odextrin
nonomer precursor may be prepared by any neans known
in the art. (Tabushi et al. Tetrahedron Lett. ,
18 11527- ¥880rdingbyy e emboisgar of thg inygntion is a papthod @fjpssparing 2
1659]131@%‘4 1R4kin ¢ dpBfyneX AARRlingBo Wi iRERNOM aJinear cyclodextrin
In may be ’ d

cycl odext eacted wth sodi um azide and then

r educedolymer ofiths vetitianinap be grepred exieopplymeyizing gyclodextrin
cycl qg(?ﬁ&l{ell Qhe%g&%lbﬂirtlﬁg 7P %n %@r@%@%a@%g%m@%i}ﬁ 4 Wo
e | ycl odextrl

posi t' ons. am nated c | n nonomer .
pr ec uosmnomeryA preewrsieapabtrpdldisnleeing 8 legving szoupe mbrrolaging

recur sor., ,as ri J _|'l alh in th
PV cE e R e, ARG plg s LA ol B8R
f or mdrawhich hay bedisplackd upandipniytrieozatioh svith @fcomahauaergsprecursor.

descrj bed above., However., the am f LO | t )

di ani é‘tpé%fg%‘iig‘f‘%bé’gﬂ’%eﬁlrﬁ lpes °1?&]b‘gglc°8?§g‘%&n‘g§)d en%?"%geéia”y
di r eciblijiatirtet ;aghdextiin hbeomer pokodext farm axbiodimgted cyclodextrin
Alternatively, the am no functionalit r ther .
nucl elBB]Fﬂnl'lql' é)}‘/eCPlaﬂca[lla 8?*)5?}{11&%}12%);11%(@10F1}]1 treg 8%0@% X(El?/l monomer
displ geanwitvitfa coMendnal o grecuddoh er foap plliogr icpdiedextrimawpaigmer
groups of a cyclodextrin 0 recur.sor wth_.amno

gr oup"aYBIReFPaHES Yt qfé?l&uﬁg;@ Ogﬁlg ﬂpaa‘écfm ! 108?5’}?8?»& ach as
HSCH24J52 W3 ab&Ve. avidiccRalEpleOfEchied bEow @isulse iddhraged cyclodextrin

general |y represented by ( R2) n- \WH wherein W. .
e ot SO e R SR Wigenon

or N%nt%lﬁ%ll%nccﬁﬂbgﬁgwﬁ)ﬂé}itﬂn fnoletienwherélf Gthef RMNGEy groups
represent H, (un) substituted al kyl, (up)su stltuttlanclal

aryl , su@h‘ 83 gl&b@(ﬂd piyl adfopds By B¢ Rr)e,q;e’nt instead 6f 10do groups.

preferred embodiment, a method of preparing a linear cyclodextrin copolymer of the
invention by iodinating a cyclodextrin monomer precursor as described above to
form a diiodinated cyclodextrin monomer precursor of formula IVa, IVb, IVc ora

mixture thereof:
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(un)substituted heteroaryl) with an appropriate base

such as a netal hydride, alkali 20 or al kaline
w@a00boeeave, or tertiary amine to forma di am ne€EUS2003/027588

cycl odextrin nmononmer precursor of fornula Vvd, Ve, W

or a mxture thereof: 76 WD 2004/ 022099

PCT/ US2003/ 027588, Vd Ve Vi NH2 2N NHZ CS S CS S S

NHZ 2N S H2N A Ilnear oxi di zed

cycl odextrin-cont &; opol ymer yention may
al so be prepared b| ng a redar

cycl odextri n- cont ai\r-hg—cbpol yner of he_jnvention as
descri bed bel ow. Thi siviret hod nmay be perforpednas | ong
as the 5 conononer A does pot contaih an oxidation
sensitive noiety or group such as, for exanple, a
thiol. According to the inyention,7a |linear

cycl odextrin copol yrmer of ti on may be
oxi di zed so as to introduce's efist one oxi di zed

cycl odextrin nmononmer into the copolyner such that the
oxi di zed cycl odextrin nnnonerwks an integral part of

the 10 pol Tﬁ@a({l ALK gf@ ode&irih n %re pgexvgreg gi )e(ué); pgans known in the

copol ymer mhlc contai ns a
cycl odiéxtTabpshireiabnkrAms Ciefi t@dsa@ -2 7Di(rosdy; Takisti @ed J. Am.

cyclo r r-aline r oxi di.zed

cyclo gﬁé ¥ :‘1 é}k ¢ géb?ggl 8%1’@98 48 oF PHepmP h% céfﬁlefi?i‘aré‘ﬂ’ﬁi’ pe reacted with
moho n’enphmg{y4béd1&){f0dym(brﬂél inethé PrREentdI6f HBERBAYWIIRE to form a
prima g gx%»1§$ f t he gclodextrln noiety. If

nor e [’%ﬁ?fx’ HE YR ‘;91& Fapaek By Hodeptigmich lgaspﬂlelsbmeacted

i N 15w@h |pbtﬁ§%ﬁﬁn i 't@ﬁgd&% 9&19&%‘% (’:%I&Hefiﬁ’l %ﬁggiclc%fexn in monomer

i nvention, the sane or different
nonon@ﬁ§ﬂ8¥ﬂ%®§@@B®NX@bﬁh@m0vh@wpEWnapyymmemgmbdﬁbﬁhwed

the S@y‘%ﬁﬂi@ﬂ[ i molﬂ&g&%égursgf xgﬁh f Q! %mgnomel G th %Célaso escrlbed

For illustration purposes,
clft| othexe.r limearapobgaxsin lwlytnhﬁr (hxvmig Z eqieaﬁmgmnni af Jormula Ia, Ib, or a

gyd; 8%%%]11?119351\# BRr e%f"%}sg a8 Bleigr%ﬂg ?)Vfi ]65}26'195 gga&ecp n[? aplfn cl)ptrlate the
PCT/ US@i00 8f 027 5@8ps may be replaced with other known leaving groups.

Also according to the invention, the iodo groups or other appropriate leaving
group may be displaced with a group that permits reaction with a comonomer A
15 precursor, as described above. For example, a diiodinated cyclodextrin monomer
precursor of formula [Va, IVb, IVc or a mixture thereof may be aminated to form a

diaminated cyclodextrin monomer precursor of formula Va, Vb, V¢ or a mixture
thereof:
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ff1? CAVla ACVIb Oln forrmulae Vla and VIb, Cis

a substituted or unsubstituted oxidized cyclodextrin
worerene09and A is a cononomer bound, i.e., covBCENS$1093/027588
bound, to the 5 oxidized cyclodextrin C. Also in
formul ae Vla and VI b, oxidation of the secondary

hydr oxyl %ﬁgups | eads to ring opening of the

cycl odext noi ety an Hehe formation of al dehyde
groups. Allinear oxidized cyclodextrin copol yner nay
be prepareg—+ i rgn of a |indar cyclodextrin
copol ynmer §&s di scussed/above. Oxidatkion of a li/near 10

cycl odextriy copol ynmer/ of the invent\on nmay be
acconpl i shed_hy oxidation technique +H t he
art. (H samatsu_ et al., Starch 44:18 -19$w;19 2)).
Preferably, an i dant such as, for gxanple, gi um
periodate is used. It would be understood by one of
ordinary skill in th@™art that under standard

oxidation conditiong that the degree of oxidation may
vary or be varied pe opolymer. fhus 15 in one '
enbodi nent of the invention, a li/near oxidized

copolynmer of the invention may tontain one oxidized

cycl odextrin nononer. ang enmbodi nent
substantially all cyclodext&én rononers of the

copol ymer woul d be oxidi zed.” Angt,her nethod of

preparing a |linear oxidized cycloflextrin copol ymer of

the invention involves the oxidation of a diiodinated

or di ani néthedianyiodtaexodéxtriy Bomme? E4MEI0GPe prepared by any
PCT/ US2003/ 0275 - g . ' .
aboveh P8 PO ki ar B B e AGon 281 A8TFELREL0 157D
cycl oxtiexgall b alyuNOfEe Chén €669 562 (121 6)) c Badxymplej zditddoif- of

the oxidized diiodinated or,di am nat cyel o rin, .
ohonBEIHPEEn e P R 511 SHL ABHE R PRSP o giamino-
pr ef e 1.edo RARRS TRy cloddku@Xnbhdhed pibcinesh inahmdted at only two

cycl odextrin 5 nononer precursor of fornula Vl|a,
VI | b, pogitions. ‘Bre diaminatedipysladpelyia gronomes pegoursor may then be

copolymerized with a comonomer A precursor, as described above, to produce a

linear cyclodextrin copolymer having a repeating unit of formula II-II or a

10  combination thereof, also as described above. However, the amino functionality of a
diaminated cyclodextrin monomer precursor need not be directly attached to the
cyclodextrin moiety. Alternatively, the amino functionality or another nucleophilic
functionality may be introduced by displacement of the iodo or other appropriate
leaving groups of a cyclodextrin monomer precursor with amino group containing

15 moieties such as, for example, HSCH,CH,NH, (or a di-nucleophilic molecule more
generally represented by HW-(CRiR2),-WH wherein W, independently for each
occurrence, represents O, S, or NRy; R; and Ry, independently for each occurrence,
represent H, (un)substituted alkyl, (un)substituted aryl, (un)substituted heteroalkyl,
(un)substituted heteroaryl) with an appropriate base such as a metal hydride, alkali

20  or alkaline carbonate, or tertiary amine to form a diaminated cyclodextrin monomer

precursor of formula Vd, Ve, Vf or a mixture thereof:
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Vila OO1 I I MIlI ViIb1 / \'1I OOmy be _
prepared by oxidation of a diiodinated cycl odextrin

woreene09pr ecur sor of  formulae |Va, |1Vb, |Vc, POF/US2003/027588

m xture thereof, as described above. In another
preferred enbodi nent, an oxidi zed di am nat ed

cycl odextrin moppner precursor of 10 fornula Vi1l a,
VIllb, VIlle or a mixture thereof’ 79 WD 2004/ 022099
PCT/ US2003,027588 "\t a 0 O NH2 NH2 N llc
VIIlb NHZ |[HZN NH2 O O pmy be\prepared by am nati on of
an oxidiz di i odi nat ed’ cycl od [
precursor of{ fornul a
t hereof, as described above. | stildl :
preferred e an oxi di zed di amhynat ed
cycl odextrin 5 precprsor of fdrnula
| Xc or a mixture thereof 0 o N I Xa-1 i s
NH2 N S [ Xb NH2 s s

A linear oxidized cyclodextrin-containing copolymer of the invention may
also be prepared by oxidizing a reduced linear cyclodextrin-containing copolymer of
the invention as described below. This method may be performed as long as the

5 comonomer A does not contain an oxidation sensitive moiety or group such as, for

example, a thiol.

According to the invention, a linear cyclodextrin copolymer of the invention
may be oxidized so as to introduce at least one oxidized cyclodextrin monomer into
the copolymer such that the oxidized cyclodextrin monomer is an integral part of the

10 polymer backbone. A linear cyclodextrin copolymer which contains at least one
oxidized cyclodextrin monomer is defined as a linear oxidized cyclodextrin
copolymer or a linear oxidized cyclodextrin-containing polymer. The cyclodextrin
monomer may be oxidized on either the secondary or primary hydroxy! side of the
cyclodextrin moiety. If more than one oxidized cyclodextrin monomer is present in

15 alinear oxidized cyclodextrin copolymer of the invention, the same or different
cyclodexirin monomers oxidized on either the primary hydroxyl side, the secondary
hydroxyl side, or both may be present. For illustration purposes, a linear oxidized
cyclodextrin copolymer with oxidized secondary hydroxyl groups has, for example,

at least one unit of formula VIa or VIb:
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OO NH2 H2N may be prepared by displ acenent of the
i odo or other appropriate |eaving groups of an

wW@zi0diozeeb cycl odextrin nonomer precursor di SUbBCT/US106831027588

with an iodo or other 80 WD 2004/ 022099
PCT/ US2003/ 027588 appropriate | eaving group with the
am no or other nucleophilic group containing noiety

such as|, e.g.9oHSCH2CH2NH2 (or di - nucl eophilic

nol eculle norej|gengfally repregented by HW(CRLR2)"-WH
wher ei n| W epen |y for each occurrence,
represents 0, Scor NRL; Rl and R2, independently for
each ocgurr nce represent H, (un) substituted al kyl,

(un) sabgtituted aryl, (un)%ubstltuteﬁaheteroalkyI

(un) subpti tuted heteroaryl) wi tth an appropriate base

such as|a netal hydride, alkalifj or alkaline

carbonate, or tertiary am ne. ternatively, an

oxi di zed diiodi nated or diam nated cycl odextrin

nmononer precursor, as described above, may be

prepared by oxidizing a cyclodeXtrin 10 nononer

precursior to forman oxidized,cycl odextrin nononer
precurspr ang then dijodinating and/or diam nating

t he oxi i zed \cycl &dext/ri n monomgr, as descri bed

above. dis ove, the gycl odextrin noiety may

be nodified w thjother | eaving|groups other than iodo
groups pnd other/ arg no group corntai ni ng

functiohalities.” The oxidi zed d¥i odi nated or

di am nat ed cycl odextrin nononer 15 precursor nay t hen

be copol ynerized with a conononer A precursor,

descri bed Indtowére WnafihY i, & it § sbatituiss oinsaptituted Foxidized
gilc:ldlog degitptp %13)981 X%B Aolfs atcgﬁoﬁonﬁ’e? 35%&12% €. ’gglvél&ﬁ@rbound to the
nofli f o)edlzdﬂ/cycwdtmlhﬁe rAtlSOOfl famulag 342 awhilbl ¢ydatign pbthe gecondary
g\ggglr %xr%%xyll glrg)%erﬂs 1681?: \’5% H]tl% Op%ic‘img%Fﬁle cggg%e%ﬁ 01e ra}lc}] the formation
copol ymadehode gromwar 20 oxi di zed cyclodextrln copol yner

may be attached to or grafted onto a substrate The
substrate

of ordrnargqxﬁg%ﬁﬁﬂ¥d?ﬁmﬁkhﬁh%?ﬁﬁwgﬁo %%g?gP?g%ﬁgmmOfa
enbo d linezn tyabcﬁdemhle copnhemdrias discussddi ahewer Qmertl@m el hijogr

ng@ b mgrdggtgrln 08?(02@%{1 o?)ileqh%ggon 1¥1?y %&ﬁﬁl&h&ﬂf&%ﬁm&l

respe&hhﬁakykn@wmﬁnBSMTnkhﬂnmyubndeﬁ@nmm4d6&69y@@92br

a crogsl.inked oxrdlze ext

pol y f‘?‘rg@ Bl Oéﬁiﬁntr%‘f %:FOI g%‘ﬁ%’b socfufm 8‘%2@%{63{{1@%9}'91-{%111(1 be
with @ndldrsl’ﬁ@ﬂlrbyctfne bf srearyoskildih Zeciricyiatluadestandand oxidation

copol %ggedrltlo%fs tl}altq the Idg,g){ eeenct)tJ o%?da&gﬁ 1%&1}’/ vary or be varied per copolymer. Thus

15  in one embodiment of the invention, a linear oxidized copolymer of the invention
may contain one oxidized cyclodextrin monomer. In another embodiment,

substantially all cyclodextrin monomers of the copolymer would be oxidized.

Another method of preparing a linear oxidized cyclodextrin copolymer of the

invention involves the oxidation of a diiodinated or diaminated cyclodextrin
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pol yet hyl ene gl ycol (PEG polyner, polyethylene
pol yner). The polyner may also be the sane or

waledoier2emd | i near cycl odextrin copol ymer or | iPEHDS2003/027588
oxi di zed cyclodextrin copolyner. Thus; for exanple, a
I i near cycl odextrin copolynmer may be 30 crosslinked to
any pol yner including but not limted to, itself,

anot h&OIPPERIFCUSy @F Berestediaho o loopymer oxidipsl diioHinaied pr

oxi di gaRehifay& QORI i

DT o) GERALEh M aRR ﬁﬁ%ﬁm?@é‘g%Oﬁc%?&%%f’?‘%%%%’“dmd
copol §Hedinasgd aréanipaiecgyclofexiiy mpronmr @prgrrser Wigh a comonomer A
react bRGudor! NS Befdrig lef?lg&?ﬁléﬁtnal{:%cﬁ%e)ér@%dl%tgg e}% odexrin
polymer in the presence o crosslin pis
créssPKﬁWE@IF@WE@YOQ&HUHQEHHbVEbdﬁbxowamumnpdmynﬁr of

the invention may be prepared by reacting a |inear
oxi di zed cycl odextrin copolymer 5 with a polyner in

the presen n appropriate crosslinking agent. The
crossli y be any crosslinking agent known

in the . of crosslinking agents include

di hydrazi des and disulfides. In a preferred

enbodi nent, the crosslinking agent is a |labile group
such that[a cros nked copo¢%ﬁer may be

uncrosslipked if desired. 10 i near cchbdextpln
copolyrmerl and a |ihear oxidized cycl odext
copol ynmer of the invention nmay be char
means known in the art. Such charactenization metHods yyj
or techniques include, but are not |imied to,

raphy (GPC), natrix ' aser
desorption ionizatipon-time of flight napgs

spectro - TOF Massggpec), 1H ahd 13C NWR,
light 15\scattering and titration. The i hvention al so
provi de extrin conposition containing at

| east i ngar cycl odextrin copolynmer and at | east

one |inear zed cyclodextrin copolyner of the

i nvention as de crib d a Accordin , either or

bot h BfY PHECPYY @a‘?X*‘gyelF 6’§6efieet0f*}1ﬁtee! 6}6‘%@‘%&%‘#1 Tagy@mey precgyrsor of
oxi di seduley Na@ﬂ‘ﬂ%‘lVé Rr & aRehNIRedTBY d@&rlggi ébro%s StniaRtRE

to anot ymer and/or bound to a l'i gand

descr Prﬁgﬂ e% W“ne“ﬁ?é‘roéﬁ’&?fll BRSSP lofloien @@Wfd ipregursor of
tn)th@uhnuﬁmﬂéQHHEO@ﬁEkEaﬂnhﬂﬁﬁﬂﬁﬁﬂt'C agent and a
linear cyclodextrin copolymer or a |inear oxidized

cycl odextrin copolyner, including crosslinked

copol yners, of the invention. A linear cyclodextrin
copolymer, a linear oxidized cyclodextrin copolymer

and their crosslinked 25 derivatives are as descri bed
above. The therapeutic agent may be any synthetic or
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naturally occurring biologically active therapeutic
agent including those luiown in the art. Exanples of

WG piotakdoeo t her apeuti ¢ agents include, but are POL/US2003/027588
limted to, antibiotics, steroids, polynucleotides
(e.g., genom c DNA, cDNA, nRNA, double- stranded RNA,
and anti sense ollgonucleotldes) pl asm ds, peptides,
peptide 30 fra rentsf] snall nol ecul es (e.qg.,
doxorubi cin) a r biologically active
macr onol ecul , [
enzynes. 82 2004/ 022099 PCT/ US2003/ 027588 (Q)

provi des for
particul ar, practicin
may enabl e noV'Bt the
i mproved formul ations thereof. This techpical step,
when conbined with one or nore additional\ steps,
provi des for_novel oaches to conduct\a
phar maceutical, or preflferably a |ife-science business.
For exanpl e, \such the apeuticvﬁfepared b the nmet hod
of the inventy\on may be tested for efflcacyzas

[ ' arigty of disease nodels, the
potential #,Kerapeutli c co¥positions then tested for
toxicity and ot Rer Gafety-profiling before

for mula§ bdigke a‘?&?ﬁ‘ﬁe@ﬂnﬁﬁloﬁ%@ arl OxiSiAEE U RREH }iydl'&fek@ﬁllnﬁ'tglomer
t he resultln fornul ati on for the treatnmen

di seamecursosof Bxpales YpyYIle,ndlc P"gﬁ]‘%@‘“%‘%thé’é’@é pofiesgilpd above. In

rmr k e§t1113éﬁ8gﬁef ﬁEﬁHl&@&h&ﬁlﬁnQ{t a‘ilQ)in%Q dfaifuetycisi&ds MBYomer
licensed to a third B for consideration.

Ac%ormﬁﬂgﬂyofﬁmmb@ﬁxaﬂﬁ éﬁb@ﬁ?ﬁﬁﬁﬂ@th®%€ pr esent

i nvention provides a nethod for conducting a

phar maceuti cal busi ness, conprising: 15 a.

manufacturing a f rnuHatlon or kit including amn

phar maceut i cal on of any of the conpouﬁjj of

t hods ofyygoi ng busipess. 1 ng,
the methods of the i ventlon z
Hpeuti c conpositions

clains 1-4; and\ b. nmarketing to healthcare providegs
the benefits of \using the fqrnmulation op Kitoi ns
treatnent of a disease |or disorder. In oq

enbodi nents, the prese i nvention dis t hod
for 20 condu ing a pharmwaceutical business IXe
conpri si ng: provi di ng di stribution\networl for
selling a phar euti ¢; conposition of any of the

conmpounds of cl al frs 1 ; and b. providigg instruction

material to patients or physicians fof” using the

preparation in nt of a dislease or disorder.
Xb NH,

L

may be prepared by displacement of the iodo or other appropriate leaving groups of

STUN

NH, HaN

an oxidized cyclodextrin monomer precursor disubstituted with an iodo or other
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25 In certain embodi ments, the present invention
provides a nethod for conducting a pharmaceutica
who®uz39 conprising: a. determning an appr opCi/ESM03/027588
formul ati on and dosage of a pharmaceutica
conposi tion of any of the conpounds of claims 1-4; 83
WO 2004/ 022099 PCT/ US2003/ 027588 b. conducting o
t her agBRIEP' & leding gipp with theramincaeriodes nicdrophilit gedp nm:jtammg
ste e &fdf | o VAT [ an
C B o S B P O o TRl 0 gencraty
pr epal@Xseedpy H-ghRak1 Yo svhiedent ﬁﬁﬁﬁlld@?gi@@aﬂb@cc%ence,
in ept .&h euf | r e, n. )
aadi  Srar e oey BRI RMELIEEHL R Rl b Bar el mraropgesent
a Sal €g)ggbgiiwed alkyl, (rajskbtituied eltrwe(Lﬁpsemixnlgetddlmmr@amcyl,
eal t | . still other e I men he ,
Brese tﬁ%ﬁ%@ﬁ%?%%SE%XQ%ﬁ@gmﬁmwgpﬁgﬁ&F%ﬁwgéﬁﬁHﬁ%fﬁﬁgﬁ&anmh
phar macdlaling sérbbnagd, nesgiarconipe.i si ng: a. deternm ning an
appropriate formul ati on and dosage of a 10

har maceut j g by f f.the c unds. of )
L T T T
ri ght gregyporf @rdemifoe@ld}wb,mfrtpr@addﬂmIogidizﬁfg d dyelodextrin

]E g{j g%ﬁgdggi}tprlﬁ%gpﬁf ] Cfﬁlt ‘%"é@%@é&%&%@% I%‘%)lﬁ)&l’.lel‘ Bfecursor and then
HanmoAiddidaking svaléor dimiieading thevaddized (cgflodextrihansgonat, ad d&ciibed

for 1 hb%@_| se.moxgo%étmo. Hg(ﬁ OH HO
0 HOgbCSVB 8@18%@8 a]l_)@'e, Ejgl c rHL m a3 e modified with other
leaving groups other than iodo groups and other amino group containing
functionalities. The oxidized diiodinated or diaminated cyclodextrin monomer
15 precursor may then be copolymerized with a comonomer A precursor, as described

above, to form a linear oxidized cyclodextrin copolymer of the invention.

A linear oxidized cyclodextrin copolymer may also be further modified by

attachment of at least one ligand to the copolymer. The ligand is as described above,

According to the invention, a linear cyclodextrin copolymer or linear

20 oxidized cyclodextrin copolymer may be attached to or grafted onto a substrate. The
substrate may be any substrate as recognized by those of ordinary skill in the art. In
another preferred embodiment of the invention, a linear cyclodextrin copolymer or
linear oxidized cyclodextrin copolymer may be crosslinked to a polymer to form,
respectively, a crosslinked cyclodextrin copolymer or a crosslinked oxidized

25 cyclodextrin copolymer. The polymer may be any polymer capable of crosslinking
with a linear or linear oxidized cyclodextrin copolymer of the invention (e.g.,
polyethylene glycol (PEG) polymer, polyethylene polymer). The polymer may also
be the same or different linear cyclodextrin copolymer or linear oxidized
cyclodextrin copolymer. Thus; for example, a linear cyclodextrin copolymer may be

30 crosslinked to any polymer including, but not limited to, itself, another linear

cyclodextrin copolymer, and a linear oxidized cyclodextrin copolymer. A
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OHHO\0 O OH HOI/ (3-CD (3-CD 20 Al the anhydrous
sol vents, HPLC grade sol vents and ot her comon organic
W@ odowee0g9 wer e pur chased from comerci al suppl PEY/ESBEN027588

used without further purification.

Bi phenyl -4, 4" -di sul fonyl chloride (Al drich Chem cal
Conpany, Inc. of 84 WD 2004/ 022099 PCT/ US2003/ 027588

M | weukssbinkediineaaxclodsyinipoppolymered teripygntion may be prepared by

\(/:\Ilhlt gr ggc%gfa hEXR @?&odei&?{n@%ﬁdlﬁﬁ%l'v@q{ A A in HeWHRERY of a

ortar and pestle and dried in an oven at 20
C. Polrgsstiisihgeasent. g} gresslinktidpnes sridized axdedsiisin gapolymer of the

( PEG. 19{,3%?’% m ('%{lé\{,g” ﬁ%ﬁ% ed %%é&%@éllﬁ% o4 d}&%&)k clodextrin copolymer

di but'anoi csu BA, MW 3400), and

pdl yew iﬁl}/ﬁ polgmel iy diel pré&seutictd az appropristeessessliydingtagent. The

E E'u nt %r%s 1Cf8ngM3%/_ %tdhq?g) lfevg%gl %rq@%%lg&g%g&t fqﬁc%ﬁ e A, Examples of

di - p- ﬂbstshﬁiﬁh@ﬁg&h‘(s archmln alﬂ'e'dl(aEiEéB 4D Nisgifidesviin 3 pOfyrregepmbodiment,

? ? gum tlil%glé)%ﬁl nl:ﬁnlé% ragﬁniﬁbs(aﬁﬁblle I‘%??UP%UCI Mﬁg‘c a c%aégmé c%&ﬁ)&?ﬁﬁg be

pl asmgncyaslified flaged. from Sigma and reconsti tut ed
with DI water. Muse plasnma was prepared by centrifuge

1 | f bl

R
6A6D- etipolyder 67t Eidoxyay/te-charadiaittes by arry IQQBDDlﬂlOVBCIh dlppeart.
2 oSt BT fGT nRRSR o bR R R RO GLN o, e

proce onj uga
280- ZQ&J)neatBal cfvinzegraphy e@m)mam asms)ted/\lasr ddsbapitine ebnizgtion-time

paSS|n house dei on thro B

o S R S S B DR SR 15 rts A
rggorggdelﬂfga@daﬁgﬁ@[ AMX 500 MHz or a Varian 300 IVHz
spectroneter. Mass spectral (MS) anal ysis was

gpe)ref:?: geng t ?el 18%93? %Jbggor %%{/]ﬁg{a%%tc{ogiﬁ&tu?%m{@%%on containing at least
Fi nni Ql&?enl}nea{@cfod&ﬁtﬁdcd@iotyﬁneaﬁhd e&lle&lsitome)hmaaymdmﬁd oatdderrin
PRO, AP OBTE LT SR e SO MG Caihgl S o the
\I,-\:etr € ﬁﬂe’%lr M%dzlf%ﬁgﬁt:ﬁn@o &Qins Yindae bxidiged @pkﬁemlﬂi hopa)lymel may be

| t achi nt e en n Ans c RI ctor
( BfC- mi%llll@rtﬁﬁnoth?wogy%ea pﬁ‘&gfp’%l?% aﬁ@t“ ‘%E%’i ove.
det ectrgrafdiie M&%l’cmﬁﬁ&c@lﬂﬁ@t@ﬂle @ﬁlentﬁtﬁlrdaiﬁtatnl eﬂﬁex@péuﬂﬁﬁ@nt and
(PL-aquagel - OH 40 8 ,um 300 nm x 7,

Labor atiapy pydeferisingoady s #g hﬁmryé{dm @ﬁéodgp%gppolymel
st andafegoapd &k ided cofHhyaebrdBBthe invention. A linear cyclodextrin

copolymer, a linear oxidized cyclodextrin copolymer and their crosslinked

25  derivatives are as described above. The therapeutic agent may be any synthetic or
naturally occurring biologically active therapeutic agent including those known in
the art. Examples of suitable therapeutic agents include, but are not limited to,
antibiotics, steroids, polynucleotides (e.g., genomic DNA, cDNA, mRNA, double-
stranded RNA, and antisense oligonucleotides), plasmids, peptides, peptide

30 fragments, small molecules (e.g., doxorubicin) and other biologically active

macromolecules such as, for example, proteins and enzymes.
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(1 x) at a concentration of 20-50 ng/nL and at a 0.7
nm./mn flowrate at anbient 25 tenperature. CD
waleouwzaopves were anal yzed with a G 18 rever seP@ITHS®03/027588
colum on a HPLC system equi pped with an UV detector
(System Gol d 168 Detector, Beckman Coulter) and an
evaporative |ight scatterl ng (ELS) detector (Sedex 75,
Seder@) FBusipeys Matiwps CPT derivatives, and pol ymer- CPT
conj ugates were analyzed on HPLC systens with a C 18

reverse phigg 5kt tehihvBifrdifeddesForleitail ptHBARof dodil
Ri chard Scientific) equipped with a fluorescence

det e Cltvémes(s[: ip payticulasyr, p@ﬁgj@tﬂpeomqypgqs 6’ifi the agvgpiipq may enable novel

Technglagitic k&ﬁpdsn%ﬁé 5191 i@ R tila®dns RRLETS THiRechnical step,
phosphat e buf f 5004/ 022099 PCT/ US2003/ 027588

(pPH 4when @m@u@é @.tl’qurwlp Pl 1@016@51(&1]:1@1@% stens> RAYidesiosrqvghapproaches to
wavel &)ﬂgﬁﬁﬁ Eg%mtab&ltlfzil Ugl ?&&Qﬁl? & hféjﬁﬁe‘%&é lSUS1n‘é€Sr FopSlanple, such

370 nm an respective anmpl e
Bi phethytapeiitid pw@a@du by 6nymeﬂmdtof @@plp‘@athr@n@y'zq teﬁ«mor plificacy as

E Iggﬁ? g\ 1c9%n Ftyﬁ?@s%gfﬂibdelssﬁ{% po’gcgﬁal t%@u%%posﬁwns

A 5 OOtthtestodl fcd tdxaditycuml mhansslafeaqmpﬁblmbqﬁm iﬁm amiﬁﬂggx ewl@gmg and
nglrbwuel%gnagg&wggl%qgﬁ tmg 1%1312 Fdilgﬂext x ;m?]&"f‘[)ﬂg&ase
rrL of Ahe_nr Eg’cdzlelyu’ehe pl%ghﬂs  developlankt mmﬂte@hdrﬁouatéla@?nggméonduct such
e resulti 0 red a
u n d er St?ﬁsf]?ad'dj “’v@ihsleﬁj Pogaztﬁ]ﬁ{l)aalé' f?)%c %datdﬁ(f

bi phenyl -4, 4" -di sul fonyl chl ori de was added in four
equal por tAcnslizly, bcariaim eitboilinteatsythe present ientionipravides 2

at Solggﬂ%g For gm%cﬁl 9 Y @gﬁnacgutﬂal gug?les%od gﬁa?ltsmgﬂs renoved

in ue was su1ecte
rever sed- phase col urm chr omat ogr aphy usi ngléa gr adi ent
eliiti on ofa.0- 409enafretuing ta ifbenulatiopaerekit mekidingomsphpgpaceutical

anal ﬂ&?ngx%oh'afg@ R BEPBAES ofd ot difitHsq-£ b omat ogr aphy

(HPLCf ropri a ractions were conbi ned.
After r ermhll ng matﬂeethlul ko dfealﬂtt@leacpeqvms rth¢ ebeppfity of using the

"ot ary, euapor atary (16,20, F SsUhag, ARyaeuS suspensi on

was | 6 ness 3.39 g
(38% of ZI.In&Shea embbcbnnhm‘:ts shespbdent. inExtopdisci@es a method for

6g DCD|0n| o %&f\ % %lé)ugl -cy%l odeétrl n, 2 (Tabushl
otD 5| Sonsiictige ¥ PhaAE TS e OB $1984))
a. providing a distribution network for selling a pharmaceutical
composition of any of the compounds of claims 1-4; and
b. providing instructidn material to patients or physicians for using the
preparation in the treatment of a disease or disorder.
25 In certain embodiments, the present invention provides a method for

conducting a pharmaceutical business, comprising:

a. determining an appropriate formulation and dosage of a

pharmaceutical composition of any of the compounds of claims 1-4;
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Scheme XvVI ~:~OI1Cl O=Q/ \ / \ =01 | 252 86 WO

2004/ 022099 PCT/ US2003/ 027588 A 40 nL centrifuge tube
weouwitpreed Wit h a magnetic stirbar, a Schl enk ap@pUs2003/027588

and a septumwas charged with 1.02 g (7.2 mol) of 1,

3.54 g (21.3 muol ) of dry, powdered pot assi um i odi de

(Al drich) and 15 nL of anhydrous 5

NN- di met hyt f or eendeting tmvmeuticaprenilingpf forppdatippsideqtifizg in step (a),

SUSpef‘QlSéfﬁUac ﬁd%&cf’c{/ﬁ{jalﬂhals%gdc under nitrogen for 2

After co to roomtenperature the solids were

separ at ed be fplIONtdatgl on distibutione netrsknfr apallingag preparation or

col | &g eaga‘tlo;w%er?t?ieﬁ(ﬂ R%ﬁ@t@éﬂa%g alB&epths BREL bt brétile.

seco port| on o h %e super nat ants

wer e conbimelditiand stop néémemaocémlemtwomaum proviing egled geoup for

a1 BBl YSmd Pl rdiladt) of and cooted I

tetrachl oroethyl ene (Al drich) was added with rapid
stirring. Ifk@l pthecnnmowateé@, the nr@sp@t inyeion provides g msthog for
medi u mal | portion of
acet onegllhoc"{)ifl g %Bélﬁla%qc %‘Qs %]gge}#ﬁ%/gzcuum over P205

for 14 h. This afforded O 90 g (92% of 2 as a white
sol i d. 15 aExangpterngning an appropriate formulation and dosage of a

SAPD- 2] D9 B o PACCH b SBON dins okt

Tet r ahedr dn Leﬁipensmgms,a thmpm%@@)l1gh§<fﬁeﬁbr6h©(\¢|evelwm and sale
HS- 1- ] HWNjaticn » ~S~ NH2 3 20 A 25 nL Schl enk

f1 ask’ eqw ppe vvlth a magnetic stirbar and a septum

was charged with 0.91 nL (7.37 mvol) of a 0.81 M

solution of sodium 2-am noethylthiolate in ethanol.

(Fies ieser, M Reagents for Organic

Synt h@%"i“&’%’m{ﬁ “"F. New York, 1967: Vol. 3, pp.265- 266).

The sol ution was evapor at ed to dryness and the soljd
wWes r Maiteidd. edydledesivn, GF-CRAHEaesasU Dhvine s Hamgrand HiN) was

6A6D- 5)' 1ef8§j gacuoq% g n%ﬂ’}%t B¢ ‘F(glqg%)gefdlpus(az) (100nm,
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20 All the anhydrous solvents, HPLC grade solvents and other common organic
solvents were purchased from commercial suppliers and used without further

purification. Biphenyl-4,4'-disulfonyl chloride (Aldrich Chemical Company, Inc. of
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was added and the resulting suspension was stirred at
60 C under nitrogen for 2 h. After cooling to room

wao eqoperAbur e, the solution was concentrated i NPOUHUSI03/027588
and the residue was redissolved in water. After
acidifying with 0.1 N HC, the solution was applied
to a TO)(opearI SP- 650M i on- exchange col unmm (NH4+f orm
and t Aélpauker YD 30s atysiellized flomichlarogor@/epailes A Pdhssium iodide was

37 V0 S00aT b80080  per Ueaubards9BER MELILE A TY T MR yrene

| yophighicgledipropangiogprsngmidg (REG-TiSk.ddV B0y p@l&@ﬁb@/leﬂé gl$col

N A e

| ) nzotiizelet@Oomite we’ma$urc & rom Nektar

. 489 d, cystea g

The o SHuiRne! AFT ¥ byeficaf ER ot Dy ionia (kg e

cool i m@Wt%OO)ommaquméIﬁ@hwlgmatﬂi T MO) mwdélgu%cgaﬁd from

to a ar -

i on- exc%hl'?i eruﬂl%(ﬁﬂ%ﬁﬁ(ﬁ(g%@g@ ?glr‘?ﬁ%r% qﬁl@?@ﬁl@d@@ﬂouwggsed from

el ut eGigmatdnd aeddndtiouted RitivVDRWERNI MBURIpEanE %@bl@pél@d by centrifuge
f re conb

"B onioal R s o el Sl o s AL B fmale mice

(39% yClelid) Rﬁtfél)x’:‘6‘\MlPi-dlfbd66|A Ea—dld-é-&@ -S8die¥@id (CDDI, Scheme 2) was

ﬁhg: ?ﬁlﬁ“ ; £' wé TLgaleglels;" %?fil%d@é%@tweh Hpgang et. al (Bioconjugate

ni nhy dnéM) 1220gh-2®%h ']jé'lc;n%d dalRY IQrM@&@n\yﬁroﬁjﬁﬁﬁa %g Hnogsgmg in-

to 3. Matrix-assisted |aser desorpti i oni zat i
( MAL Dhquse idejgniggd watpightoughroByrmsteasisE-gwe pnmfmtlmsystem NMR spectra

regor defd {Qrd ot WL MEW& @%@&P z s GCP%IPGtCI

Per Septive BI osyst ens,
3: 12@@55 fpeetred (M3 DEBIySis W&pﬂrﬁounicm’ﬁn@ﬂ[lmﬂm&]leenos’lpzegz]madss

[ W&g&t?@lg&%%qw&é_gﬁlﬁﬁgé 1<§1§tgapglflﬁile§%o dncrangglid tﬁtge% §51ﬂ] an

60 2 rogple wivatioroso@kdp or 7 MA&,DI?HOELma?sZSpEcn(o@Etel CBoyager DE-
6A6 D- @% ’(“%6 11;\%;6“)36%& Jemd) qﬁ@%’l F’f PR %}?1?/ e ng)’%m@}ié PYeHf aalyzs gp.a GPC
c¥e| ospstent dquippdd (v@Da Biitahi i)GZBO resttigekyPhhp, NHA nsps Kkefector
00 @C’Qﬂﬁl rma, Inc.), a Precision Detectors DLS detector (PD 2020), and double
gel permeation columns (PL-aquagel-OH-40 8 um 300 mm x 7.5 mm, Polymer
Laboratory) calibrated using polyethylene glycol standard and eluded using PBS
(Ix) at a concentration of 20-50 mg/mL and at a 0.7 mL/min flow rate at ambient
25  temperature. CD derivatives were analyzed with a C-18 reverse phase column on a
HPLC system equipped with an UV detector (System Gold 168 Detector, Beckman
Coulter) and an evaporative light scattering (ELS) detector (Sedex 75, Sedere,
France). CPT, CPT derivatives, and polymer-CPT conjugates were analyzed on
HPLC systems with a C-18 reverse phase column (HIRPB-4438, 4.6 x 150 mm,
30 Richard Scientific) equipped with a fluorescence detector (FD-500, GTI/Spectro

Vision, Groton Technology, Inc.) using a gradient of potassium phosphate buffer
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NH2 NH, 4 25 167 nL of 0.1 M sodi um carbonate buffer

wer e degassed for 45 mnutes in a 500 nL 2-neck round
whoedotomodd ask equi pped with a magnetic stir baPCT/ES2003/027588

condenser and septum To this solution were added

1.96 g (16.2 mol ) of L-cysteine and 10.0 88 WO

2004/ 022099 PCT/ US2003/ 027588 g (73.8 nmol) of

di i 0ddPHddo R ostoniils. dasitationandemipsien wealdngihs gf the fluorescence

SUSperisictidr We:e seth@ e ith ahd M0, 1‘1?5 llééﬁecrtlg erature for 4.5

h until the solution turned cléar rless). The

sol ution was then cooled to roon1tenperature and

acidified to pH 3 using IN HC . The product was

preci pitated by sl ow addition of acetone (3 tines

wei_ght ratio 5 of the sqlutiob% This afforded 9.0 g

cr dde Evamels ki Bighsmy bi-ArdigplfomIbh.BeGrpped B yclo@oxti@9gl,(Tabushi et al.

unr eagt &4, Cxs. g&em Isg7-5B0 TRy cYy st ei ne and cysti ne.

The resulting solid was subjeczed to ani oni ¢ exchange

colun@]phﬁag?tography (Super @50M Tosoh Bi oscience)

usi ng °&" ent elution of 0-0.4M amoni um

blcarbonate Al fractions were anal yzed by HPLC. The

desired fractlons wer e cogbCE ;Endxthe 10 solvent mas

reduced to der & ¢-F i nal
t

ei ther pres Zd by addlng acefone or @ o
met hanol (3, times wei ght rattoof—the sq.

was obtainéd in 60-90%yield. 'H NVR (Dzo)o‘c@mg&
7H, CD-2- CH), 3.79-3.94 (m 30H, CD 3, 4-CH, CD-CHQ,
Cys-CH) 3.49-3.62 (in, 14H, CD-5, 6-CH),

2192- 30(m504hlL 1@1‘&}%!)1 fﬂa@l&dﬂg@eé R20 )k n@lgﬂ&% sgirbar a Schlenk
101. 9,Cl 8§ ) 5, 73

54, 0, "R ppsegtiintgy g%f#ﬁvglﬂ 9234@% 2 ofsiaaﬁmlqdexmn
Na] +. aRLES0tyL of anly ¥BSs [§@iafnk (AR DY hAREG CoRpamP IS,

6A, 6D—BIS écarboxylnelﬁglnhFo) %AGB—dldeg§§ (3h18%F38e

o)

xtrint 3151 in i \@9 st ¢ Yodasnigpgencoyiije2.3041g (628 gingol) of
8 Oasé\gd efl'di- 40(11?]1@{0#/12511%@& Wl &@E@&%ﬁ&qﬁ&ll&moﬂg at"8%nin
?Sg tervals. After stirring at 50 °C for an additional 3 h, the solvent was removed iz
vacuo and the residue was subjected to reversed-phase column chromatography
using a gradient elution of 0-40% acetonitrile in water. Fractions were analyzed by
high performance liquid chromatography (HPLC) and the appropriate fractions were
combined. After removing the bulk of the acetonitrile on a rotary evaporator, the
20 resulting aqueous suspension was lyophilized to dryness. This afforded 3.39 g

(38%) of 1 as a colorless solid.

Example 2: 6°,6° -Diiodo-6A,6D-Dideoxy-B-cyclodextrin, 2 (Tabushi et al. J. Am.
Chem. 106, 4580-4584 (1984))
Scheme X VI

Q Q —
O (6]

25
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m. 3-neck round bottom fl ask equi pped with a magnetic
stir bar, a condenser and septa. Mercaptoacetic acid

W@ 2004022009 6. 64 nmol ) was syringed into the flBSKUS2003/027588
25 pH of the solution was adjusted to 9.3 with IN
sodi um hydroxide. To this resulting solution was
added 3.00 g (2.21 mmol ) of di-iodo-(3-cyclodextrin 2
and heated at 80 C for an hour. The sol ution

tenperatu r@40"@1§ c'eﬁ’cﬁﬁ%@ﬁﬁ)@ e&LQp}ngMﬁlraym@@ﬁc éiﬂﬁeh | a Sdhlenk adapter
reached 100 C. After : he reflux tenp

t he cindarseriBinoyas éhesgegwlm i Qﬁng (/%?smn@aaf dcb-2be E%o%ﬁimoi) of dry,

tenp N HCI. Th

cr ud B8 B I E S e P RIS At BRI fuct was
crias HeN-digtethylforapvid@NI) (Srrish). ldetrening Susppifian was stirred at
el ghf}ObJ Al ntdgx dﬁ{r%éeﬁ%r ﬁplkﬁérgﬁgln JAU nqgllﬁbélhﬂ& &RIsbighs were

was Su ani oni ¢ exc e CO
c hr onepagted pi filtrsipmgndaheysupdinatamt vels up]ile@ﬁ:doff he) sadidpregipitate was

?ggmzyly/éjsmg(f wélar lé’eco I'tléloéefléqsli‘l}g(fg usngE g{?c; Iﬁ}g@?&q}a&gﬁ v93§

5 [ I\/] eombﬁﬂ"lwdlahy c@fcelttfalted i eaqpoUTiee meiduecpasithemdigioned m 14 mL of

Sc‘ﬁ'étﬁe'u %3% ?e\‘ﬁgmlgn ICC%&E?(%FWB%B)( Eﬁ %E%M L%?%Begﬁ})lene

10 A @(Qddh) masiaddietd Gzﬁth eapid dtmsihe. S ippdtated pmdactmsag figeied on a

o e B nY B A e BT AR
(0. 10hderlchulbveirgoi fod 04 1.3Thiy effadek.96 5 (R%)rf 3 ama.white solid.
degassed 0.1 M sodi um carbonate sol ution. The
solution m xture was heated at 100 C for 2 h. 15 The

sol ution was then cooled to roon1tenperature and

acs di Ex:ﬁﬁiplbc P 68-Bie Pedreinoadhydth ipx61r6°-did e dANIE: FEl@lextrin, 3

e Bt b Rl § Al 149 A

Scheme XVII

NH
N W —,
1 | HzN\/\S /\/NH2

S

3

20 A 25 mL Schlenk flask equipped with a magnetic stirbar and a
septum was charged with 0.91 mL (7.37 mmol) of a 0.81 M solution of sodium
2-aminoethylthiolate in ethanol. (Fieser, L.F.; Fieser, M. Reagents for Organic
Synthesis; Wiley: New York, 1967; Vol. 3, pp.265-266). The solution was
evaporated to dryness and the solid was redissolved in SmL of anhydrous DMF

25 (Aldrich). 6*,6°-Diiodo-6*,6P-dideoxy-B-cyclodextrin (2) (100mg, 7.38 x 10°° mol)
was added and the resulting suspension was stirred at 60 °C under nitrogen for 2 h.
After cooling to room temperature, the solution was concentrated in vacuo and the
residue was redissolved in water. After acidifying with 0.1 N HCI, the solution was
applied to a Toyopearl SP-650M ion-exchange columﬁ (NH; form) and the product

30  was eluted with a 0 to 0.4 M ammonium bicarbonate gradient. Appropriate fractions
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I-1IN CBZ CBZ,NH ~INFCBZ OH HzN O HON <NOH | | H Il
00 20 7 90 WO 2004/ 022099 PCT/ US2003/ 027588 A 50
workoosoze0e0 bott om fl ask equi pped wi th a magnet i BCHUB200027588
and a condenser and a septumwas charged with 0.124 ¢
(0.443 mmol) of HLysine(Z)-OH and O. 15 g (0.111

mol ) of di-iodo-(3-cyclodextrin 2 in 5nL of

0 TM PR PEORATU DAY BN B (Tl O s
was heatethwider 100 C for 4 h. The 5 solution was then
filtered and the pH of the filtrate is adjusted to 8.5
before dialyzing in MACO 500 nenbranes for 24 h. The
yield of 7 was 0.124 g (68.9%. Exanple 8: Synthesis

of 0- ayielaRXdvhingsid Ot ate8mind ptdht on, L. D., and

Sl essor, K N, Carbohydrate Research 18 p. 29

(1971)) Scheme XXI| 10 Tosyl-d Tos ?gﬁ

r odind- bot t b seleide 4P p el Wineh 052 ﬁhb%{ﬂre piSphpatewas

vacuu g@ide@@@@@ %r(6 Q@me‘blﬁﬁ@ltebﬂﬁ/ Wasineh @f/%ﬁnﬂ& t1the @olutlon was
sol ution cl odextrin (8.530 g, 7.51

and 2@urmuné¢r lefﬂtgx fsy haifie: coplies ©spare featperiye éltsio%%fyw@ with 1
0C bﬁ@gp ti otk 1819W93 ipghgdGm m&%peglfl SPQ@ MIL/I ik RhhsiR RSan

added e resu [ uti on was al to warmto

room (I‘&‘Ipefp]m)@né thg\peqciuptgms eluiilevigys § tﬁ Q%M,@gmpl@wﬁ\bg@lbonate
agohu Hld%ﬁt § ajf#e% ac{]on\é HeHOeo fmmfed laGd %I)l'nﬂ%drtg é%ﬁl&k@ ThlS

vvast en recr ze tWce romi4
to vyi @fqdecﬁlresgavéag%g (39% aielhiof ewhrtglscthall They eolsioms@haact@@ed by

Exanp lI%Cg(sﬂlc‘:SaY geﬁ,hn‘?ﬁﬂo?{-Rf:ofatgﬂ%-&%g&}’ 95@?’1‘? éétéétf%n b9 ninhydrin) and

exhibited a major spot corresponding to 3. Matrix-assisted laser

desorption/ionization (MALDI) time-of flight (TOF) mass spectrum was recorded
15 on 2 meter ELITE instrument supplied by PerSeptive Biosystems, Inc. MALDI-TOF

m/z caled for 3: 1252, found: 1253.5 [M+H], 1275.5 [M+Na]", 1291.4 [M+K]".

1*C NMR (Bruker 500 MHz, D,0) 8 ppm: 32.1 (S-CHy) and 38.8 (CHz-NHy), 32.9

(C6 adjacent to S), 60.2 (C6 adjacent to OH), 70.8, 71.4, 72.5 (C2, C3, C5), 81.8

(C4), 101.7 (C1).

20  Example 4: 6A,6D—Bis-(2-amino-2—carboxylethy1thio)-6A’6D -dideoxy-p-
cyclodextrin, 4 (CD-BisCys)
Scheme XVIII

NH,

S E o] 0 E Z o
| | HO/U\(\S S/\’/“\OH
NH, NH,

4

25 167 mL of 0.1 M sodium carbonate buffer were degassed for 45 minutes in a
500 mL 2-neck round bottom flask equipped with a magnetic stir bar, a condenser

and septum. To this solution were added 1.96 g (16.2 mmol) of L-cysteine and 10.0
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Scheme XXI'II KI  Tosyl 9 A round bottomflask with a

magnetic stirbar and a Schlenk adapter is 25 charged
WOoRah/0R09915 equi val ents of potassium i odi de, aPCiT/Di4603/027588

The resulting mixture is heated at 80 C for 3 h, after

whi ch the reaction is allowed to cool to room

tenperature. The mxture is then filtered to renove

the predd3-Bimarlbofigde. HeoxstB-rydlegentriaagbe sseiting sispension was

dryne I
Te%/ ! aglﬁelltgc?% eatlEgllb(:%gb%%q%&;g%&?‘8%%&698)1&101] turned clear (colorless).

PCT/ USPee3riiassghen eoolgd tewomriempdigurcesd bctiq'iiﬁgd ®l pH 3 ysmo IN
stirregh\Virgo Ex%uéétxvaéglegﬁ% t%c? ESYS&& n%cﬂﬁ'?n hacdoi® e(g %\R}CP Welght ratio

is collected on a ne reGF A
acét onéthgnalutienr @dxsaﬁaﬂe@@@ cr ucExxaum[aECdﬁHunﬁg/ﬁDliiﬁﬁjysteme

T T

degas s swig¢cead to gniewid @d:hé.ngopoluﬁfn Chfdil%dgll aph$ (pkeiT®I3 0M, Tosoh
cyste he_sol u 1on 8&%8 der reflux for 2

h. Af rS@%B"e ool eyt e?t e&‘}HOP E]‘P’élo%éﬁ’ail bigertanpice dll
with ﬁaNldﬁ@WelddmelySemll byt HRIC. i "Bhe&téﬁl}%dd&ﬁhcﬁ@msgvelég&bhﬁﬂ%grahcti the
SP 650 NH4 for and the produc
d0er N RS AR TR Mo S ghasabenies o
Appr oprecipiteted bﬁi@ddnﬁg’tﬁ;et@ﬁ@oxﬂgﬂ'ﬁﬂﬂlﬂg @heﬂﬁﬁ’ol (3 ¥RBHE; FK@%J & the
drynes to yi el d §¥nthe5|s 0

ay- utjoq) { é,%aéﬁ)&gfnad & 60390% yIB do BERO) dcHBrfim, 7H, CD-2-

998,
éoc GCS];) D3, 55%9; ﬁ@%ﬁ% AQgﬁ @lﬁcx—lhdg \CSJ[) 3.79 862N, 1451, CD-5,

6-CH), 2 92-3.30(m, 4H, Cys-CHy). "C NMR (D,0) § 172.3, 101.9, 83.9, 81. 6

15 81.5,73.3,72.2,72.0,60.7, 54.0, 34.0, 30.6. ESI/MS (mn/z): 1342 [M]", 1364 [M +
Na]*. Purity of 4 was confirmed by HPLC.

Example 5: 66° -Bis-(carboxylmethylthio)-6"6" -dideoxy-p-cyclodextrin, 5
(CDDM)
20 Scheme XIX

HS/\'”/OH
pu—g N e SN

5

A 50 mL of 0.1 M sodium carbonate solution was degassed for 2 h in a 100
mL 3-neck round bottom flask equipped with a magnetic stir bar, a condenser and
septa. Mercaptoacetic acid (0.46 mL, 6.64 mmol) was syringed into the flask and
25  pH of the solution was adjusted to 9.3 with 1N sodium hydroxide. To this resulting
solution was added 3.00 g (2.21 mmol) of di-iodo-B-cyclodextrin 2 and heated at 80
°C for an hour. The solution temperature was increased 10 °C every hour until it
reached 100 °C. After 3 h. at the reflux temperature, the clear colorless solution was

cooled to room temperature and acidified to pH 3.5 using 1 N HCL. The crude
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HO Of 0 O O TFA-NH, ----- r 0 O11 20 t-Boc-glycine

(0.9 g, 4.7 mol) was dissolved in 350 nL of anhydrous
woreaohpteme chl ori de at room tenperature, and tRCT/OEX03/027588

solution were added DIPC (0.75 nmL, 4.7 mol ), DVAP

(382 ng, 3.13 mml) and canptothecin (0.55g, 1.57

mol) at. 0 C. The reaction m xture was all owed to warm

to rodktehRCashreout DB slaraddigen of aseton6(3HimeFveight ratio of the

sol ut iseRLH¥YAS THE

evaporateg@ undgﬁﬁgg%ﬁggggrrg?%ﬁ%%ogﬂ&hggf§@%%ﬂ¥W%§

sol i d chigrmagigrandy uring e g@chanu alutied of H-Orf Manmmmom/ceaaﬁeg

PCT/ t I

Canpt’gtglﬁg@f gﬁgsgﬁgggégfl %gfb% 48)0) bed a¥§colgllesi solid. ESIMS (m/2): 1281

NVR( DIVEO- dgiity of tlgs gngpoing waﬂcdﬁﬁ(me)d, GitlBHPsg., 5.3 (s), 4

(m, 221 (mM, 1.6 (s), 1.3 (d), 0.9 (t).

Canpt 3 .ne . (0.595 g, 1.06

nmol q&EEﬁﬁﬁg%gf g§&ﬁ8LC&mp géxg¥aﬁ%thylene

chlorﬁd@myiKS nL) and TFA (7.5 nL) and stirred at room

5 tenperature f 1 h. Solvent was renoved and the

resi due was rev .talllzed from hyl ene chl ori de

and et her to g| of 11. VR ( DVBO- d6)

67.7-8.5 (s o8 ( 93y

(m, 1. Y 1 0 ( 1 C NNR;( 6) 8. &, &
166. 6,, 156 , 152. 2“*1#7—9 146.12, I44.13, 131.8

130. 6 129.7, 128.8, 128.6, 12&. 0, 127.8, 119.0,

95.0, 77.6, 66. 6, 50.5, 47.9, 30.2, 15.9, 7.9. ESI/NS
(7¢1/ z) 10 expected 405; Found 406 (M+H). Exanple 12

Synt hesis of @ yd y- CPT 12 Scheme XXVI \ \ N\ \ N

O NONN Bi ‘% kyott@)n flagkpequipied Wwith b malghetic s@bar and a

?JNJAP/ Edridense} 4ndi aNeNum we(s IE'heH&d\ wi/th 0. 101'% 85]425 m(nglB 53 II{_| GT&(Obzl)-
OH and 0.15 g (0.106 mmol) of dio-iodo B cyclodextrin 2 in 5 mL of degassed 0.1

M sodium carbonate solution. The solution mixture was heated at 100 °C for 2 h.
15 The solution was then cooled to room temperature and acidified to pH 4 before

dialyzing in MWCO 500 membranes for 24 h. The yield of 6 was 0.142 g (83.6 %).

Example 7 CD-BisLys(Z) 7
Scheme XXI

_CBZ
HN

_CBZ
CBZ\NH HN

OH

2
S | 7
HO N N OH

20
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T o\ C)I 15 12 t-Boc-Gydydy (1.359 g, 4.7 mol)
was di ssolved in 350 nL of anhydrous nethyl ene

W@ hdoan2e9 at room tenperature and to this sol uPCDOS2003/627588
added DI PC (0.75 nm, 4.7 mmol ), DVAP (382 ng,, 3.13
mol ) and canptothecin (0.55g, 20 1.57 mol ) at O C.
The reaction mxture was allowed to warmto roo
tenperature aAdYmek found potign HaskRIPRSS) With *b‘i’?a%%lc stirbar and a

was heg, a&\éntsé} afld % sdpukChvas Qi{a'l feq vaihd. B4 %ﬁ@ uay ﬁl@hol)LUTd-ﬁLysme(Z) OH

reduce ressure to yield white so
recr ys &l 1|5|gz(Qd 11 porpl) Q‘fé}@—mﬁ(ﬂ cyelpdegitajip? i in SmL of degassed 0.1M

K@g?%%g%ﬁl ddggboégte gél(ngcfn Gl‘;hetsolﬁf?& lﬁé)ﬁﬁ% Mz% 1YeatedHt 100 °’C 8f01 4 h. The
(rf), splugibn (May the filtgred gl)d thy pB®f thgrfijtrag i is agyuetgd ‘(008) 5 begorgQ

(d), A
{ 15_%%% %%M%)co go&q%fléﬁ’%negg&%& g n_é/ A mas_ 0.124 g (68.9%).
20-ester of t-Boc-Gydydy (1.5 g, 06 mml) was

di ssoExample B: Symthssisnf$- Wﬁlodﬁ@ﬂlhwséfh@ §I6MGl’f¢1blé 3.1 mndrilgssor,
and r tenperature for |

h. Soﬁven@b%brazyng%% c,; 13% %%ag?g angpt he residue

was réshdinssallled in mst hyl ene chloride. The sol ution

was poured into ether to give instant precipitate 93
WO 2004/ 022099 PCT/ US2003/ 024988 (yell ovv)
pr eci pltattered and washed with cold etherto
give 1.31 g . " HNVR ({DVBSO-d6)>S 8. 79 (s),
775861(n), 7.10 (s), 5.55 (s), 3.90-4.37 (ms

3.86 (s), 3.54 (s), 2.11-2.23 (in), 0.95 (t). ESI/ M
(in/z) exp“eé@(}smLSQLQld hbﬁgmdlaslfz@qulr(pmwth aalase@mstlrb@y agpcuum
CPT-P

put 1 cEpe iy A e Lo Uh QRGN 0 &
sol ut 7.6hmated)end 300 md/ afidyy, pyFidins. Sb¢ satlition wea sodled toHe’C before

s T

phaseip vmmlnumnoamdlmelﬁﬂummrLMCﬂledm gt ovas umiaygd as much as
gg; f5 (e)po fé]ﬁ "Zlmf)”o et r%ngl 1%1'65?141 eo\%lf_aas?t e!n%%_nci?stegﬁ%la?ﬁge from 40 mL
r el easfiat GRIEr (ol yaadd 015¢ (§896)raf awehite ciynhBige adleldB. The
stability of the ester bond in aqueous solution is
pepti de-1 ength dependant. Thus the drug rel ease rate
(hydrolysis rate) can be tuned by adjusting the
pept | Beathpla@t ISyniBeds ¢fi lgdo-p-cPelodbstring®t one Stability of
CPT, g’]l an@(}é}% i n Phosphate Buffered Saline (PBS)

cheme

Tosyl

9

A round bottom flask with a magnetic stirbar and a Schlenk adapter is
25  charged with 8, 15 equivalents of potassium iodide, and DMF. The resulting
mixture is heated at 80 °C for 3 h, after which the reaction is allowed to cool to
room temperature. The mixture is then filtered to remove the precipitate and the

filtrate evaporated to dryness and redissolved in water at 0 °C. Tetrachloroethylene
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CPT, 11 or 12 was dissolved in DMSO at 1 ng/nL and
then diluted to 1 fug/nL with PBS (Ix, pH 7.4). 30

WQ 2004022080] uti on were injected into the HPLC apCT/DSI9N3/027588
tenperature at selected tine intervals. The peak area
fromthe CPT | actone formof CPT, 11 or 12) vvere

integrated. 20 The rate of |actone ri ng openi ng
11, Iipadded acbthe yaspléing slydy sidrradryigommislyg FGrfOI(?pS’HFlmuf&ﬁ The solid

Bot h gl c@lr@é e%l%n‘ﬁ"?ﬁe%m\ﬁ? glﬁsssﬂ:l@ lRde6r a@g%lﬂ%ket&%d@m REr P,Os.
and no car oxy ate ms of and 12 were detected

t hr oughout the st udy (7 hours). On the other hand,

nore than 60% of the CPT | actone formwas transforned

to it X o ' ijgd of tine.
Iagnﬁﬁ%?@ 2%4’[%%3%)? g%]’f%ﬂnﬁé"ﬁ C%/@ﬂﬁe}@l@l{ 10

( See - Synt hesi s of
Lyos ( BbchGBZXXTPT 13 Schenre XXVII 94 WD 2004/ 022099
PCT/ US2003/ 027588 O HO NeD NCBZ-HH O-CBZ NO

OHO O O—O-H-N— CBZ- N4 Hi1i3 N N-Bi
(311 rTgI) was_di ssolved in 56 NH
anhydrous net hyhene chloride at room tenperature /TB/ 2
this solution were added DI PC (0.12 ni, 0750@70

7

DVAP (0.61 ng, 0.5 nmol) and canptothecin (0

0.25 mml ) at t

warmto room & 8%’58@2 lbéfgﬁlgr%ggpief tf)g%%%ssef\é@%l %@wge&'%
sol ut freshiywablimeasdystdamine hThe sblutlohI@latlrrdql inmldr meflgx for 2 h. After
eﬁffgﬂ%}%i gq? {lj)%g%mg%gt%ceea%f 6018&% th ICN ﬁb? élge s%hltlog hstapphed toa

recr S
met hém@lopée@l SH-58M wﬂfmmlﬁdi’ng@m‘]ulﬁﬁ)@éﬁl é‘asrm)ﬁnd the product is eluted
N, N- tion

Sat ) SPIRPRFBHLBH RO SR ey B dons arecombined and

Hydr olyygtiiszeafto digndsetagjeléans sol ution is very slow and
cannot be detected

15  Example 11: Synthesis of Gly-CPT 11 (Greenwald et al., Bioorg. Med. Chem.,

1998, 6, 551-562)
Scheme XXV

DMAP/DIPC

20
t-Boc-glycine (0.9 g, 4.7 mmol) was dissolved in 350 mL of anhydrous
methylene chloride at room temperature, and to this solution were added DIPC
(0.75 mL, 4.7 mmol), DMAP (382 mg, 3.13 mmol) and camptothecin (0.55g,
1.57 mmol) at 0 °C. The reaction mixture was allowed to warm to room temperature
25  and left for 16 h. The solution was washed with 0.1 N HCI, dried and evaporated

under reduced pressure to yield a white solid, which was recrystallized from
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usi ng HPLC equi pped with a UV detector. Hydrolysis
rate of the ester bond of CPT-peptide |inker can be
wo eved2200¢ only by adjusting the | ength of peppPCTES2083027588
15 shown in Exanple 12, but al so by using different
amno acid |inked directly with CPT's 20-OH. The

transformati on of |l actone formto_ carbaqx f
CPT amgthar! {opiee CompRee e At HRes- BTG 113%@3@58-@
found;, §J368t(11 )hﬁ3 td 989&)05 WJ)I 43(11 fofﬁ 1 l(lﬁytlm‘(h) i gr@, o (t)

car boxy ate form of sl owner
t hat @fmptpibecicP: estztpf |f1$@hgb>tcmﬁ §0-24%a% 1|°éél@lBﬂéW%@lﬁﬁolved ina

(dr ugm%}ré gﬁngtﬁfd@'ﬂe &@Jhdcg §‘hﬂ,§? 'aﬁd "Fle}j (PY nfL95RA ﬂﬁh(eg Rt room

ester wt posi tion
Fidg. mynpﬁmrmﬂoel haSchyant Wé%lueglomdsand;ﬂ;m exuewps 1ecr yséalhzed from

SRR R o e kO g

m Xt ufe); 7.8 (91 3.6 (2,0.4(), l4t4 @0y 2.2 6} 016r(d), &40d), é@NMKﬂéMSO ds)

ooV e 356 S 3001 o306 'R LR3bos) b33 s 1286

hi gh vaquuny. 3 ouy |Oebfd0 N7.6N66%,B0G; 439,362y 1 P T7.9. BSIMS Gin/z)
conpound i s m xture of equal vol une CH2C12
ahd T@S&e%%“oét F?Wéldmgt(Mf’LH)for 1 h. The solvent is

t hen renmoved under vacuum The residue is redissol ved
in CHC13. Ether is added to the solution to crash out

the product 14. The a washed sever al
ti mest ?WIFHZéFW@?Sl%ﬁtﬁ%@gﬁﬁydﬁE?Eﬁunder vacuum It is
purifsa@dmesixogr @ silica gel colum chronmatography to

yield 14 in pure TFA salt form Exarrpl e 15 Synt heS|s
of Suc:@y-CPT 15 A sol ution sy ii ¢ anhydrid v

d (1 egai N dyy [ __p/r_esence of
a catal yt'i c\aMmuntwaE DMAE@.?EL 'y . 1
mxture is SEinred at —ﬁ\o [E't of or ”Eﬁrhbu“rs to yi el d 1’5/1(

15 is purified by crystallization. Exanple 16

Syht hesis of A u-Suc-Ay-CPT 16 15 is converted to itg
NHS ester using traditional DCC NHS net hod. The NHS
ester of 15 is then reacted with glutamc acid (1.0
eq) in DVBEBénGlykdy @y €bifcp 4.Tafhmol) ives tigioder el S0Thi of

sol Ut !m d]ﬁ)ﬁs %gﬁilggné iﬂ il ?(ﬁeﬁ foogl tgﬁlg‘étm‘e L3k TO#@)/SOI:L&OA Were added

purifi Ped on
of G DIl G((E]m[?ﬂ'[’} miid1)] DVt (382 oxe(h. |1|§ NH&)I)-aﬂHiSal(‘lgoﬂlequO 55g,

abg ml %9 mmoq) a@'dqc?’ The nl%e?crtm%rl 90 eQNer Ai&wed to warm to room temperature

and left for 16 h. The solution was washed with 0.1 N HCI, dried and evaporated

under reduced pressure to yield a white solid, which was recrystallized from

methanol to give camptothecin-20-ester of ~-Boc-GlyGlyGly: 'H NMR(DMSO-ds) &

8.40 (s), 8.25 (d), 7.91 (d), 7.78 (m), 7.65 (t), 7.26 (s), 7.05 (br, ), 5.65 (d), 5.40 (d),
25 5.25(s), 5.10 (br, 8), 3.75-4.42 (m), 2.15-2.35 (m), 1.45 (s), 0.95 (t) Camptothecin-

20-ester of -Boc-GlyGlyGly (1.5 g, 1.06 mmol) was dissolved in a mixture of

methylene chloride (10 mL) and TFA (10 mL) and stirred at room temperature for

1 h. Solvent was removed under vacuum and the residue was re-dissolved in

methylene chloride. The solution was poured into ether to give instant precipitate
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triethylamne (1 eq) is added to the m xture. The

solution is stirred at rt for 16 h and 20 then washed
wowah/ozopdi ¢ water. The organic |ayer is dri edPErtiS1ongon7588

solvent is renoved under vacuum The resulting

compound is purified using a silica gel colum

chromat ography. The purified. conpound |
di ssolE: haﬁleétmﬁe Wag Gl IRt C%ﬂﬂaﬁa give 1.31 g of

CH2Cl1gy 'HReVvIRI(psME R, g%% 887f9l(£)r¢¢5 @%N@h}ﬁ% @, hssa(g*;* ﬁd@%w m),

poured into et her . precipitate i S wash

et her 3.8 6).dr 1@, @déélr23\,(alélﬂﬁﬁ(t) ﬁl/ww)@xn@eé)ﬁﬁﬂféw%ﬂo
of Q/@\g%gxtrl n- Canpt ot hecin 18 Scheme XXVIII 96 WO
2004/ 9 PCT/ US2003/027588 N N N COClz 1/ N
CDONH2 0 OO0 HOOO OOOCPT-CDOH O C1 CD 18
CHT (197 ng, 0.566 nmmol) was vacuumed for 30 minutes.

Dry ¢ added under argon.

Phos geqﬁg{lﬁ%?}% }{eﬁgg%/g% tol uene sol ution) was added
at 0 C. |cHd ddilf weessdirselved PRl ffeh @I B LAt e (Raperature to
var med £ eggolﬁt%?lrgba{\teﬁggtgﬁlﬂy r’ﬁns %‘N&oﬁ%&ﬁu h%f\@[.blted 1g 8 5%

sol vefith vacuum
rTL) V\HQ@;Ctd ed ugxmu iy drogiscare ,waﬁ mhdb&%dsntg/HED(D eq@pped with a Cys

cl o r n olo I nd
t }Q et ng I%J/ﬁ ﬁblumg)@ei gﬁ)lore%%nc}%igl‘[%%t)oq %Flégra SQ/30(vIv) of

sol ut adéfbnmr‘e/pb&smﬁ p@6kphdit Bufld Gorrk. 1531'[|ﬁ€ Eeakﬁ’bﬁl;l @k 1Bt8d the
was washed with ether extensively an dried. 167

g yel @i onériqe dymigs opearifedd Tb%%@)@lW@ﬁ Hie estey kond in

(aZEI(aZ Iy Lt%(ét(_|§§\(/) uit/l@@ls ;ﬂ?ﬂﬂe 1@1%1%%3615%}12 Olglélg%éj?ﬁ %Qaé@'ﬁt@ éhydrolysis

(dev eraéﬁa &an by upeddnerBstiache gnjide bngth. Segdiigist ? ity: >10
mg/mL in water. This indicates that solubility of CPT

i D5 VVaLﬁétoﬁ@S‘taBﬂltiHmP"ﬁmtllzﬁh'm in PR6pASRButRr a&w@nmlet@ms»)
coval ently attached to cycl odextrin nolecul e gf

CPT
solubility CPh Wer &2 wagdléso(l)@ “hlam at 1 mg/mL and then d1luted to 1
ug/mL with PBS (1x, pH 7.4). 30 4L of solution were injected into the HPLC at

room temperature at selected time intervals. The peak area from the CPT lactone

form of CPT, 11 or 12) were integrated.

20 The rate of lactone ring opening for 11, 12 and CPT were studied in PBS
buffer (pH 7.4). Both 11 and 12 were very stable against ring-opening and no
carboxylate forms of 11 and 12 were detected throughout the study (7 hours). On
the other hand, more than 60% of the CPT lactone form was transformed to its

carboxylate form in the same period of time. (See Fig. 3)

25
Example 13: Synthesis of Lys(BisCBZ)-CPT 13
Scheme XXVII
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Exanpl e 19. Synthesis of CDDC-Di anhydri de Copol yner

19, 21 and its CPT conjugate 20, 22 Schene XXI X 97 WD
wWQMHD2H99 PCT/ US2003/ 027588 ox OOH Y f1 O PCT/US2003/027588

H2N~/ ~S~S*/ NHz NN 4N~/ N=~N* " 0 L( OHI-OH 0 0 19

O /0dyCPT TFA-AyCPT , I/ J~ >*N-~~S -Y-N --_, N,

I NI OLloelycPT O OGIyCPT 0020 00 NOONDHOO

0 0 4\ HZN~~S S~~~NH2 )rl NoO YOH 21
CPT- G CPT Oo0, S Y-- R22 01
CBZ-y N-CBZ
0 H H

13

N, N-BisCBZ-Lysine (311 mg, 0.75 mmol) was dissolved in 56 mL of
5 anhydrous methylene chloride at room temperature. To this solution were added

DIPC (0.12 mL, 0.75 mmol), DMAP (0.61 mg, 0.5 mmol) and camptothecin (0.087
g, 0.25 mmol) at 0 °C. The reaction mixture was allowed to warm to room
temperature and left for 16 h. The solution was washed with 0.1 N HCI, dried and
evaporated under reduced pressure to yield a light yellow solid, which was

10 recrystallized from methanol to give camptothecin-20-ester of N,N-BisCBZ-Lys 13.
Purification of 13 was satisfactory based on TLC and HPLC analysis.

Hydrolysis of 13 in aqueous solution is very slow and cannot be detected
using HPLC equipped with a UV detector. Hydrolysis rate of the ester bond of
CPT-peptide linker can be tuned not only by adjusting the length of peptide, as

15  shown in Example 12, but also by using different amino acid linked directly with
CPT’s 20-OH.

The transformation of lactone form to carboxylate form of CPT and 13 were
also tested in PBS buffer. It was found that the transformation of lactone form to
carboxylate form of compound 13 was much slower than that of free CPT,

20  indicating that lactone form (drug active form) can be stabilized by forming an ester

with the ~OH of CPT at its 20 position. (See Fig. 4)

Example 14 Synthesis Lys-Gly-CPT 14
11 is dissolved in chloroform. N, N-DiBoc-Lys-NHS (1.0 eq) is added
25  followed by triethylamine (1.0 eq). The mixture is stirred at rt for 16 hours and

extracted twice with water and then dried with MgSO4. Solvent is removed under

t
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G y-CPT O A Ethylenediam ne tetraacetic di anhydride

(25.6 ng, 0.1 nmol) and CDDC 5 (3, 125.3 ny, 0.1
wormip22089 e di ssolved in 2 nL of dry DMSO ThePGDUS100D027588

was heated at 50 C for 72 h. Water was added to the

m xture, followed by addition of 1 N NaOH to pH

around 12. The pol yner was dialyzed in 10, 000

nenbridglevacten toyield N, WE@%r&yaﬁlm@Pwaéroalb@ é‘Pl%Q}mFl R
di al yigi.8y LANB 8 ?aﬂnq T‘P@Sanﬁ enRued r@0H1 hhehe solvent is

remai ni ng sol uti on was gain in 10, 00
10 nethbr @mevédomdguyaquuny Wﬂl’@@dme\ﬁé&@@d(m@ﬂ%% Khgs is added to

obt ai ﬁlg 9 G p&n'ﬂle' ﬁ&fu‘cpﬂ b :lnre'c 1t§tgqse\gast}19d EeQ/@ral times
Tl

pol yne solution 1 n the presence of

ed) , NﬂSet(ldr agdJhen dried DIdEvVactud. Bdp purifihdusing @uslilcmgql golumn
stirr then re [nto ether. The
preci%F?%i@yﬂgwqogﬁ%JA1npﬁegﬁﬁf%5ﬂgx'ensiveIy until no
free drug is observed in the washing sol ution.
ConpoExnde 15 Symhissi afSdc-afst-ePT dfyi ng under high 15

\(/gcg um B A @i § Ohyofg;]:%ﬁﬁd ﬁﬁ%ﬂ%&%@h’?ggﬁ‘h 1§ (%@ﬁﬂ‘}ﬁm}?@ in the

wer e phesaod of@ctafatytit ame iyl DRPAR i [Pldide(1 (eg) rAby mlxtglg iayrred at

2094, 53090 RO O TS hmyg s L1 rec

S and
menbrane for 2 days. A white powder 21 (3 ng) was
obtaiEm@nm&ﬂéSyMV®phﬁKH@§u¢thCREIGS added to the

pol yrer i§ %&%tes' Eg%(éf@baﬂ%tpmﬁog&gﬁ?@mfﬁ%m. The

eq), NHS utron I1s
stir rE’HSfeeuer deShs ﬁmmhead:t%wﬁh plueiipadidflelied) mn BVIEE) in thithggesence

preci rtug’&?lgmb]g\/\ﬁw soijltlon Is aﬁ%g%ﬁw et)c()t oﬁjliltt\éi{aelol)r(li: H ipllriﬁ]é%l by

free e was

CospoctgstalfiZatios. obtalned after drylng under hi gh

vacuum Exanple 20 Synthesis of CCD Cys Copol yner 23

and its CPT conjugate 24 Scheme XXX COOH C H ~S, ~

NHZ H OOH2N S COONNS"S' OSSO0 H~ 0 23 COON
Example 17 Synthesis of Glu-Bis(GlyCPT) 17

11 and Boc—Glu(NHS)-NHS (0.4 eq) are mixed in CHCl; under argon before
triethylamine (1 eq) is added to the mixture. The solution is stirred at 1t for 16 h and
20  then washed with acidic water. The organic layer is dried and then solvent is
removed under vacuum. The resulting compound is purified using a silica gel
column chromatography. The purified compound is then dissolved in an equal
volume mixture of TFA and CH,Cl,. The mixture is stirred at 1t for 1 h and then

poured into ether. The precipitate 17 is washed with ether and dried under vacuum.

25
Example 18 Synthesis of Cyclodextrin-Camptothecin 18

Scheme XXVIII
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GY-CPT 01 O TPA-GAyYyCPT SN HS 2400 10 AdY-CPT

CCD1 (141.3 ng, 0.1 mmol) and cystine (24 ng, 0.1
worrewk)p22089 e di ssolved in dry DMSO (0.3 nlL) anBCT/US2003/027588

pyridine (0.1 nL). The m xture was stirred under argon

15 for overnight at 72 C. Water (10 nL) was added.

Preci p|tate was filtered and the filtrate was di

in 10708¢€ enbrane (Sp r*a* Py /) for 48

whi te 2 (8 Cly )11 FBNH xe i \

23 in DI\/S. . v eq), NHS (1 eq) and,DI EA (1.0 eq)

are added to tdwe oI ution. The soly¢ter is stirred for=<
16 h and then predi pitated with Tther. The CPrcp A\ O

precipitate is washed with CH2Cl12 ekt ensi vel y until

free drug is observed in the washing sol ution. n
Conpound 24 is obtained after drying under high

vacuum 99 WO 2004/ 022099 PCT/ US2003/ 027588 Exanpl €l8

21 Synthesis of CD-Bi s@ u-Di am ne Copolynmer 25 and its

ﬁ-l-rMCO?InJHKI’\g(%ae (1 8)‘; ?15?_?@&?@&%'\/@%&16% fgﬁ@_‘% ﬁ_ly chloroform
0, @ y@PU n(l) @ay GRIBd ThdeDargei. RBHosgede-A\3AMD, 20 int@uei@-sokition) was
ITH EJEieﬁ‘ Al 0~°C(.) Ig:)e bath was removed and the solution was warmed up to room
temperature. Two hours later solvent was removed under high vacuum. Dry DMSO
(50 mL) was added to the residue, followed by 200 mg CD-NH, (Cyclodextrin
Technology, Inc.) and triethylamine (4 mL, excess). 16 hours later, the solution was
10 poured into 200 mL ether. Precipitate was washed with ether extensively and then
dried. 167 mg yellow powder (18) was obtained (62% yield). TLC analysis (silica
gel) of 18: R/=0 (developed with CHCl3/MeOH v/v =5/1). TLC analysis of CPT:
R¢= 0.65 (developed with CHCls/MeOH v/v =5/1). Solubility: >10 mg/mL in
water. This indicates that solubility of CPT in water can be substantially increased

15  when it is covalently attached to cyclodextrin molecule (free CPT solubility in water

<0.004 mg/mL).

Example 19. Synthesis of CDDC-Dianhydride Copolymer 19, 21 and its CPT
conjugate 20, 22
Scheme XXIX
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25 26 CD-Bis(dutamc acid-y-Benzyl ester) 6 and

et hyl enegl ycol bi sethylam ne 10 are dissolved in dry
wOrBO02BBC (3 eq) and Sul fo-NHS (2 eq) are addedr/us20p3ie27588

m xture. The solution is stirred under argon for 2

days at rt. The solution is then transferred to a

10, 000 MACO di al ysis nmenprane and di al yzed for 48

hours. After |yophil Hﬁiﬁon a whi te ovvder |s qj

obt ai ned ﬁEé gollqj i £ t hén, diissol Q an

thaﬂgT/\§ol vent W xture and’(freafed Wlsth I—QA” o;he”

presence of 10% Pd/ C catal yst 15 for 24 hours.] The

solution is poured into ether to crash out the 19

product. 25 is obtained after dryingyuneer vacuum 11

Is mxed Wih 25 in ol uti on. (2 eq), NHS (1
eq), an 1.0 e\a lution. The
solution is stirred for 16 hr Soa octnyhe Hr.gci pi t at ed

with ether. The precipitate is washed wedh CH2C12
extensively until no 20 free drug is 28bserved in the
washi ng sol uti on. T(I s obtained after dryi nﬁg
under hi ghm Exanp"t—e 22%Sy Lhesﬂﬂ'

CDDM (45 (GLY CPT) = Foty ier™—27 28 $thete” XRKT 1 T80 W0 ™"
2004/ 022099 PCT/ US2003/ 027588 OCPT 0 S + HZN NHZ e

IO Lys-G@y-CPT NNII it 00 ~ HV \O27 0 eCPT ©
CDDM 5, and Lys-dy-CPT, 14, are dissolyed in dry

DMBO. EDC (3,edq) 5 and mNHS (2ree re added to

the ni xture. The so Ut stiried und argon for

2 days at A The solution ig, then pdu Le{?unt et her.
The precipitate 27 is 4

(o]

A: Ethylenediamine tetraacetic dianhydride (25.6 mg, 0.1 mmol) and CDDC
5 (3, 125.3 mg, 0.1 mmol) were dissolved in 2 mL of dry DMSO. The solution was
heated at 50 °C for 72 h. Water was added to the mixture, followed by addition of 1
N NaOH to pH around 12. The polymer was dialyzed in 10,000 MWCO membrane
for 24 h. Precipitation was observed in the dialysis membrane. The solid was
removed and the remaining solution was dialyzed again in 10,000 MWCO

10  membrane for 24 h. A white powder 19 (75 mg) was obtained after lyophilization.

11 is added to the polymer (19)/DMSO solution in the presence of EDC (2
eq), NHS (1 eq), and DIEA (1.0 eq). The solution is stirred for 16 h and then poured
into ether. The precipitate is washed with CH,Cl, extensively until no free drug is
observed in the washing solution. Compound 20 is obtained after drying under high

15  vacuum.

B: Diethylenetriamine pentaacetic dianhydride (8.5 mg, 0.024 mmol) and

CDDC, 3 (30 mg, 0.024 mmol) were dissolved in 1-methyl-2pyridinone (2 mL).
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dried under vacuum Exanple 23 Synthesis of
CDDC- Cys(Boc) Copol yner 28, CDDC- CysCopol yner 29 and
WO e@4QBD9Conj ugate 30 10 Schene XXXl 11 HN. BOC BCHISZ03/027588
SOH ~Boc HNO 0 BOONH ] HZN~ S,,- ,NH, \ N\S S*"~N |
S\s 28 0 Boc~NH 0GyCPFO+ﬂFD4 -CPT HNO O \°

SSIIL S| OONH O 3OG 004/
oo b 5o ook eocts B St el B5E 00 e B Irwco
di ssoj¥@erahifs Q)ﬂaﬁl\/aowhl%v(d%r £O0B 1ﬁg)dzva5'd)b‘fa@reﬁ\|bﬁ‘er(l é)ﬁﬂ]katlon.

were added to the m xture. The solution was stirre

under argon f at . Lon is then

transferr lﬁécgdfdﬂﬁg yKﬁEéﬁHP%&%iﬁo “OHEHﬁPBWéfﬁﬁafEDC<2
di al yggaNk9 rgl 48, HaunsA (»Noteq)" Tré@plhtibi E@ﬁﬂl@’}foﬁlﬂ\ﬁbﬁcﬂhen
powder , Cys(Boc) mer 28, iS obt Yéb

it mp@@ﬂ%ﬁ%ﬂ@ﬂwz sThespr%a@ igwhed e CRChgsensiygly until no
DVEO g@d &t Qbbsel gl is @leWdsRifg kdutidnl [ToRthodid 12tis bBthindd After drying

and then dialyzed against water for 24 h using 10, 000
MACO wislebhigh&acupl. j s obt ai ned as a white solid.

Suc-@y-CPT 15 is mxed with 29 in DMSO sol uti on. EDC

(2 edkxahble 20 k}(_ﬁtﬂl&medf)GC]ﬁWs Bbfehyrhdk28 266)}ts 6PE c@ﬁjd@@b 140

the solution. The solution is stirred for 16 under

ar gons‘éwwetm precipitated with et her The

preci pi .shed h et her -- f&ﬁﬁ drug
is obser e mas QMytlo poun O is y
obta| e after dy yi 119 un erwaﬂ vacuum ”wﬂﬁ\

I
s]—-o ————>

O:CD—

COOH

GIY CPT

e GlyCPT ﬁ I/

1 0 GIY-CPT

CCD 1 (141.3 mg, 0.1 mmol) and cystine (24 mg, 0.1 mmol) were dissolved
in dry DMSO (0.3 mL) and pyridine (0.1 mL). The mixture was stirred under argon
15  for overnight at 72 °C. Water (10 mL) was added. Precipitate was filtered and the
filtrate was dialyzed in 10,000 MWCO membrane (Spectra/Por 7) for 48 h. A white
powder 23 (8 mg) was obtained.

11 is mixed with 23 in DMSO. EDC (2 eq), NHS (1 eq), and DIEA (1.0 eq)
are added to the solution. The solution is stirred for 16 h and then precipitated with
20  ether. The precipitate is washed with CH,Cl, extensively until no free drug is
observed in the washing solution. Compound 24 is obtained after drying under high

vacuuinl.
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15 Exanpl e 24 Synthesis of biodegradable
CD- Pol yphosphoester Polyner 31 and its CPT conjugates

wW@20080tmepEe XXXIV O CH3 | | | H3 0 SO --P- O HH ECTIUS2003027588

i -OHHO O ~HHz O z 0 NaOHOH IH P-OCCO
P-OCGCCOP-OCGCO NaOHHNI HH | HH /n\ I H

H o NHOCPT CI TRA-AyCPT 32 20 Synthesis of the
biodegradable pol yphosphoest er can be found in Wang J

afya Syfiis of 2B-BREGROD Ak CobBRméO2 2 HHitsUAA0Rjugate

PCT/USZO 3/ 027588 Pol yphosphoester is mxed with 10

(0.5 %q of repeat unit) in DVBO. EDC (2 eq), NHS (1

eq), and DIEA (1.0 eq) are added to the solution. The
solution is stirred for 16 hrs and then precipitated

wit h ¥ohhge XXFde obt ai ned CD- pol yphosphoester 31 is

d;ssolggd in . To the sol utéon i s added 11 (O 5 eq
of rep ToEDC. (2.8, hk?iﬁ? , and
(1.0 @qfw Ut Fon 1<% r or -

preci pi’t at ed mnfh et her. The preC|p|tate 'S mashed
wWth ether extensively until no free drug is observed
in the washing sal ution. Conmpound 32 |§prtalnegwafter
dryi ngeu high vacuum 10154@qple 25 nth si s of
CD Copdy i ‘Conj ugatey B3 it g
backbon®e vi a rad?cal polynerlzatlon

000000 ABNOOHNOO HN

ej\/\o/\/o\/\N
n mo H "

CD-Bis(Glutamic acid-y-Benzyl ester) 6 and ethyleneglycolbisethylamine
10  are dissolved in dry DMSO. EDC (3 eq) and Sulfo-NHS (2 eq) are added to the
mixture. The solution is stirred under argon for 2 days at rt. The solution is then
transferred to a 10,000 MWCO dialysis membrane and dialyzed for 48 hours. After
lyophilization a white powder is obtained. The solid is then dissolved in DMSO and
methanol solvent mixture and treated with Hy in the presence of 10% Pd/C catalyst
15  for 24 hours. The solution is poured into ether to crash out the product. 25 is

obtained after drying under vacuum.

11 is mixed with 25 in DMSO solution. EDC (2 eq), NHS (1 eq), and DIEA
(1.0 eq) are added to the solution. The solution is stirred for 16 hrs and then
precipitated with ether. The precipitate is washed with CH,Cl, extensively until no
20 free drug is observed in the washing solution. Compound 26 is obtained after drying

under high vacuum.

Example 22 Synthesis of CDDM-Lys(GlyCPT) Polymer 27

25  Scheme XXXII
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or ATRP CPT CPT 0 O \ \ 33 15 Acryl ate nononers of

CPT, triethyl eneglycol nononethyl ether, and CD
worewenyevam ne can be synthesi zed from PCT/US2003/027588

N- Acryl oxysucci ni m de (Polysciences, 1Inc.). These

nmononers are mxed in 1:1:1 ratio in dry DVMSO. AIBN is

added to the m xture under argon. The sglution is

stirred at rt for 24-48 hrs until the solution

becomes vi scous. Pol ynmer-CPT conj ugate 5 S

precipitated with ether and dried oZ\C{ nder vacuum

Exanpl e 26 Synt hesi f
CD-graft-poed -alt-pml ei¢ anhydride) -
d yd yd yCPT [34 Scheng’ | 103 W® 2004/ 022099 —

PCT/ US2003/ 027588 n o HNOOO 0 0 ®&"8®ita 000 HN
OHNOAO.1 NHcl~ O~NH NHNHtIiN ON ~Np /\
pJ O ~4° N ON

OCPT

CDDM, 5, and Lys-Gly-CPT, 14, are dissolved in dry DMSO. EDC (3 eq)
5  and Sulfo-NHS (2 eq) are added to the mixture. The solution was stirred under
argon for 2 days at rt. The solution is then poured into ether. The precipitate 27 is

dried under vacuum.

Example 23 Synthesis of CDDC-Cys(Boc) Copolymer 28, CDDC-CysCopolymer
29 and its CPT Conjugate 30
10 Scheme XXXIII

Hy-BoC o

Hor\/&s/\d\w N o
HZN\/\s S/\/NHZ ___..__oc_%/%N\/\s s/\/NTrbS\s/\/\L)\
) NH

28 ° Boc™”

_Boc

Os_ _Gly-CPT

o}

Gly-CPT
HCl HO Y

HN [¢] [e]
- __—0_} %ﬂ\/\s Q S/\/ﬁ\[(\\/s\s/\)%\

o] &) NH
o}
30 U
Gly-CPT
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pp p OO0O34 Poly(ethylene-alt-maleic anhydride)
(Aldrich) is dissolved in DMSO. 10 (0.4 5 eq of

wo epear2oanit) and 12 (0.4 eq of repeat) are adPerUSZny027588
solution is heated at 70 C for 16 hrs and then
precipitated with ether. The obtai ned CDgraft
pol y(et hyl ene-al t-nal ei c anhydri de) - Gly
dri ed un8&PGEyrd NACRRAC-GG 115(%%43%’1"2‘? Sé‘ﬁftrﬁ\@@sEQ]C (G eq)

Pol ygéﬂd@%@h@i@e@? @elgoaﬁﬂéélgt@fﬂ?e 1§1§tu1 escflﬁ@@lumbsl stidet under
o'co HZN N O n NN O

HO 0 ol i N
N \ @8on o2 dyyy aEUOI}l@Q)ilU% IP@w Usgfmsl' [shadstet O MWCO dialysis
P0| ygﬂl&h@%ﬁ% ﬁld(cfld’l% %rqmogll d[’&'ﬁ@hﬂyeﬁﬁhﬁh&?ﬁwﬂé wkidr, CDDC-

epeat” unit eq of repeat uni t)
| rﬁ DI\,S@(B(ED@OKyglee@g is Npi@n@cﬂ f@nq‘i}w w@ﬁ@p@yd@p@% s, agdedeq:ﬂnxtule of

ige h aﬁé?%l IEMEB%PIZ@%MP ?1%@01 68 15%%19& %Qinfol P 1?2&} {11%1? sllafr%/géd

under agamghwaxadhulﬂ h pfmhg/tﬂ WWOABGE gembRTe. @8 ij ehpina a38 white
5is 0 ta| ned. Exanple 28: Synthesis and

Char a?q: erization of CD Bi sCys- Peg3400 Copol yners 36

and t hei SuGBTy-OfB’fI] lﬁgatlmsed&mhm in BMIIM edteonaRBC (2 eq), NHS (1

C'P ' ac earnld%j?HEIAo(li1 0%eq) egr:gé(%eé %/t?le qgt"i%()dflo oth?&RhéﬁﬁE Et?rre%qor 16 h

under argon and then precipitated with ether. The precipitate is washed with ether
until no free drug is observed in the washing solution. Compound 30 is obtained

after drying under high vacuum.

15  Example 24 Synthesis of biodegradable CD-Polyphosphoester Polymer 31 and its
CPT conjugates 32
Scheme XXXIV

be T T
d L _Altiso-Bu), + l—o—c—— c—o ClL, —(—P—O—C—C—O+
~N H H H n

>
0" ™H

i e o
P—0—C—C—0 p—0—C—C—0 P———o—c—c—o~)—
NaOH N > | H H, | HoH, n\ | AW o

2
NH OCPT Cl

TFA-GlyCPT
32

20
Synthesis of the biodegradable polyphosphoester can be found in Wang J et
al, JACS, 2001, 123, 9480-9481.
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10 Scheme XXXVIlla Gl Ul U on Gl UOIjN/RUI
JIUT=11 U Ul 11X fry/~~\y NFU' _\ '"11'1 f)~r il

WO Raoks/oxdiopo 1 - 11 O ULL 110 p /' / ~T ~~ 11O woP@i/US10h30027588

11 if)~ 11 Uil 11TU~pU o0 n Im1l1l ua s on N~6
PEG D SPA(MA=3400 kDa) n Ul g,Nocmoil uu Il~su

?\'\;_ng ([))} OW-I};)E?'?SPP{; er 1sg?li;(i W%ﬁzl)ﬂ (’IO4§J %Bngu?p%gt%}(r) {\nDDIQI'SO. IEDC 2
Eol y (63DOYS ¢ PA) RREDIEAD eqPhe sdded apthe ailobui de belnibn is stirred
et ween

021 1700 e Sl(samlfmmfe itmo s of %IHF%BPWOWHHEPPPO%“ 3lis
0 U/ diksofed hQ)DISd Irolthe Qilhtionlidhdbidd 11015 dlbfaypeat unit), EDC (2 eq),
Conononer BB 11
5 NHS (1 eq), and DIEA (1.0 eq). The solution is stirred for 16 h and then
precipitated with ether. The precipitate is washed with ether extensively until no free
drug is observed in the washing solution. Compound 32 is obtained after drying

under high vacuum.

10  Example 25 Synthesis of CD Copolymer—CPT conjugate 33 with polyethylene

backbone via radical polymerization

Scheme XXXV
/ é/ é/ n - :
(o] o] o]
AN . g a HN
\ 2 m ToraTRE \ 2 m
CPT
§
‘2 \
33
15 Acrylate monomers of CPT, triethyleneglycol monomethylether, and CD-

monocystamine can be synthesized from N-Acryloxysuccinimide (Polysciences,
Inc.). These monomers are mixed in 1:1:1 ratio in dry DMSO. AIBN is added to
the mixture under argon. The solution is stirred at rt for 24-48 hrs until the solution
becomes viscous. Polymer-CPT conjugate 33 is precipitated with ether and dried

20 under vacuum.
Example 26 Synthesis of CD-graft-poly(ethylene-alt-maleic anhydride)-

GlyGlyGlyCPT 34
Scheme XXXVI
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ull s NI, NN U1l 110 3 R/}- ILNnUO on nu o
DVBODIEA uu o o ORonto O 11pl uvo oIl o Ollono
w@eqo4/02dom o Ul |in Ul 4 36g_i n ~J 36g ReCT1/13$2083/027588
PEG Di SBA (MNV = 3400 kDa) Pol y(CDDCys-BA-PEG N. N 36h

R= 111 ono-\QQ NN PEG D BTC (MN =3400 kDa)

Pol y(CDDCys-CB-PEG NU, ) R ~ oN ~o\/\oxo 36i = 1i11
PEG Di NPC ( = 340 ) :
BA but &toi .de hgrd; CB =
2004/ 022 /

y 5™ 8f
Pol y( CDDCys® PA- PEG) , \36a 4 (af Cer Preci pltaﬁ/@ vvithf

acetone, 63 ngy, 0.Q47 mmol) and PEG Di SPA ( 400, \y
160 ng, 0.047 mmol ) }wwere dried under vacuum for 8
hours. Anhydrous O 26 nL) was added to 5 the w °
m xture under argos. ° r 10 mnutes of stirring, , \
anhydr ous di i sopr.Qpyl &t ryl am ne (DI EA, 19 ,uL, 2.3
eq.) was added under=@rgon.. The reaction mixture wd
stirred under argd r 120 h. The pol ynmer cont ai nfig
solution was dia ed°using a 10, 000 MACO nenbr ane
(Spectral/ Por 7) against water for 48 h and 3

| yophilized to yield 196 ng 36a (90% Table 1). M,
57.4 kDa, M' = 41.7 10 kba, M,,IM, = 1.38. 'H NVR
(D20) 8 @o@&etwlene &0 Zeidanhydiridd) (AMrickyis diSkdlved2n DR4SO. 10 (0.4

a,g GC%E;)]f repeat umt) and ?2_ 8’1 eqc%rc%;%t) arlz Ec%le%ﬁ so%iltffodfl ig hékted at 70
°C for 16 hrs and then precipitated with ether. The obtained CD-graft-

poly(ethylene-al-maleic anhydride)-GlyGlyGlyCPT 34 is dried under high

vacuuim.

10  Example 27 Synthesis of Polyglutamate-CD-CPT Conjugate 35
Scheme XXXVII

35
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Synt hesi s of other pol y(CDDCys- PA-PEG (36b-f),
Pol y( CDDCys- BA- PEG (36g) Pol y(CDDCys-CB-PEG (36h-i)
wowere/0zobd eved under pol ynerization conditi onPGI/bE1083/027588
to that of 36a. Details for the polynerization
conditions nmononer 15 sel ection, polyner nDIecuIar
%ol ydi spersity andf@el ds are | |sted in Tab
. 369 bizhyaratersion Fema-frrichy is apxesl wifh 1 4(0§53%fser°eat unit)
(m ; #epéat 8hit dﬂDM@@Dé %e8; QHs Chigl, DIEA (1.0
PEG%@-&)S&%O? s iohi CHo) . SE N (@L (
5. 05 ¢dare e@@ec@top]}e sokptlgg T(h%soll{c})g)g 15(§qyred for -}@hgarglgt % mempltated
Ch 3, X0 oA
) (IIHZ% CH%%?(% 1 NH- néigg'ggh m p%l)%gﬁz{lﬁa?e -CD- ClzT conjugate 35
205 CCHRbERe2C( O) - NH-) Add| t| on of a non- nucl eoph| lic
organi c base (such as DI EA) was essential for this

pol ynmeri zation as no viscosity changes of the

pol ynBxamplei28nSwitiesis kohShamqtesizaiiinsd |Gl Bisg -Bee3460 Gerplgmers

i f ”%@ﬁ%%}@égf‘%@ﬁg hen 2.3 eq. of DI EA were added,

25 the viscosi of 'the pol yneri zati on sol ution

i ncr eAsSyhﬂmhsaratadl Chahdtgrizafiorest CD-BiskiysiPsz3df0 Copdymero A6

EL deprotonates the am no groups of 4 to render them
e nucl eophilic for coupling with PEG D SPA. There

were eshand XaKIWImo differences in the

pol yneri zations if other bases, such as TEA or

vere used cbéée\a Table 1). Polynerization u5|

recovered Iy, t'h yvo di f f Mp%ml)gatl on me S"

30 (aegim ‘"and rr%hanol) prPE(ggsuAgMevdw)Ronrrersﬂm ‘?I' "

di ff et &7\& "fhat_was -puriited—by-t g k\ O~o-
met hanol - pr &' pitat i on “met hod *('¢ont Al ns no free" X /IYV

cystine) gave i §her MW pol yner (36d-e) as con‘p e

to the less pdre 4 that was obtained fromthe acetgz(g,e

106 WD 2004/ 022099 PCT/ US2003/ 027588 preci pi t at i@#cysrarec

met hod (36a). Polynerization of 4 with PEG Di SPA?r "=propmcicnidcbond between PEGand CD

typically produced polyner yields greater than 90% 4

was petperrEdnw th ot her activated nononers such as

PEG Di SBA, PEG- 5 Di BTC, and PEG D NPC. Reactoilon of 4
with PEG Di ve polymer 36g with si ath i nkages
as 36a-f td 'b%rd but one more - CH2 g Sup”t]

36a-f ap t He: |inkdr) with M., ove ‘10 T kDa, WAV
react i, 4 W tthEeg;? gf&—a.nd C ger

pol ymer s 36 “‘angl""g sﬁ’ég@lmf‘vel y, W th*gonneet @ngo
car bamat e ] .and M,,'s over 50 kDa | 10

Table 1. Pol yrmrl zation of 4 with difuncti orgéjll zed PEG

o 0
o i ? (\/\(\ ,\%U\/\)
0.
&C M(:/\% \/\)LU,N 36g R= UI (s} o
o

PEG-DiSBA (MW = 3400 kDa) ° Poly(CDDCys-BA-PEG)

i i
::::: o 3 u\/\(\ /\%/n\/\
QN:E T \/\(‘“/\%f ~"o"0 ‘@ sh R= [ T v

PEG-DIBTC (MW =3400 kDa) Poly(CDDCys-CB-PEG)

0 b \/\F ’\%/"\/\ /"\ /@ 36 R= ‘!( “\/\%,/\%:“V\(,J

PEG-DINPC (MW = 3400 kDa) Poly(CDDCys-CB-PEG)

Abbr; BA = butanoicanide bond; CB = carbamate bond
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105



PEG Pol ynmeri zation M,, 11, M,,/ Yield CDP Base

Conmononer tine (h) (kDa) (kDa) M (% 36aa PEG D SPA
WOREA01D® 57.4 41.7 1.38 90 36b' PEG D SPA DMAET/LIZ103/027588

54.2 38.1 1.42 91 36ca PEG D SPA TEA 120 57.4 42.6

1.35 91 36db PEG Di SPA DI EA 120 93.6 58.0 1.48 96

36eb PEG Di SPA DI EA 144 97.3 58.0 1.67 94 36f

PEG Di SPA DIEA 2 35.3 25.6 1.38 95 36g PEG Di SBA DI EA

120 114. _Syzﬁleﬁs bf 016D PaEﬁE@) Bifa Dl E&\ (37@& @Em?ltatlon with
39.4 1.47°95 36i P D NPC DI EA 120 86.

a 4 wasstopashemewd OH aewdord 15E- QPS})ApéM%éi‘QOZ apf 81, 0947 mmol)
b 4 WasRRA %Hdéwvmurﬁefomn@hrsb%ﬁ{y@roqpbm (Z8 PR was added to

Pol yners 36a-1 are highly soluble’in agueous sol ution.
They than gtweasiinder @rgsol vedffidrn Matinuiss Phosiihige anhydrous

buf f eﬁl?s%plg)g%le{r}gyag R%%?I?R%ﬁt} 32% %ﬁ%ﬁ@é& tdlzlod?§0110le1e reaction

at | east u | hese po yrrer§
aqueom&tmtalwxetm stirre@ in@o atgmncfentZOah i fﬂhs phiyglee coﬁtahamg 26mtion was

T o ol PR P e DR SR B e o 451
met ham&! lyophiligddttb Wieddl ubing oa (9CH3THIand BHELS7.4 Db, M, = 41.7
insol uble in THE and et hyl et 107 _WD 2004

P U005 7568 NOVMEDAD) Vel HE BtF01 2 o CoyysCa, 2.72-
Pol ymers (4, ¢BiLs 6@I—P@EQCH§¢P}@PCmt@44T€hf@S@QtH2)( 56 2

ng, 0.0419 mml) ‘and PEG- Di SPA (

were dr |Sefathesw af 0¢§cmm0yaf§ B%ﬁfg%bﬁ% R%CRQ%TB@\ -PEG)
Was aéﬁ }j WB(SJCE]-PEG) f@h-gn%[e akgeved AhdLr péli9me1lzat10n

m nutes stirring, glly was added under
ar gonconditipersiigan tQ)ﬂla‘mﬂ Wﬁe@?t@bﬁtfplofﬁe selygeiigtion ¢gplitiogp,)monomer

wags T ?ﬁ?%\ﬁﬁlq p%gqlhe? rnﬁ)q'écﬁfal: @E&ﬂt p%&l%‘?&@%ﬁd gfelcﬁ%l‘eel‘i"stte%din Table 1.

tines
the pomcHINMR EbQPd §.he (9, Wer2Hyet 2r-hdh e, é}ss CH), 2.72-3.86 (m,

ot cc o adrai SOar Ry Ak TapPal gy g R 0005

adj ustjopgmpObYNRY, 4Z8Y O Qyd-CHE 2.78-3. Q/(rﬁ [t 8.8, 508-CH, CD-CH;, PEG-
Pol (PO A PRS00 4935 s, LR 100, -

20  OCH,CH,CH,C(O)-NH-).

Addition of a 1101i—nucleophilic organic base (such as DIEA) was essential for
this polymerization as no viscosity changes of the polymerization solutions were
observed after 48 hours if no base was added. When 2.3 eq. of DIEA were added,

25  the viscosity of the polymerization solution increased dramatically after 4-6 hours of
reaction. DIEA deprotonates the amino groups of 4 to render them more
nucleophilic for coupling with PEG-DiSPA. There were essentially no differences in
the polymerizations if other bases, such as TEA or DMAP, were used (36b-¢, Table
1). Polymerization using 4 recovered by the two different precipitation methods

30  (acetone and methanol) produced polymers with different MWs. 4 that was purified
by the methanol-precipitation method (contains no free cystine) gave higher MW

polymer (36d-€) as compared to the less pure 4 that was obtained from the acetone-
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HG6, HGGGLO) .

Mui11r ' 7~ ~11 oll I1TU~" " " 36e IN" Ul Ilb

WO 20040226%%~~; '  \ N \ ~NUIIl 1lTUti y NU N BI/Ns#805/827588
"IN .~ AN A 1100 UNT U ITs, - \(CUU U
""il"(IIII/NlllN"No ~UU|| '\ Nt "-
"Nl 1111 ~ 36e or men
EDCMHEeFipitatipy nefog (%ﬁall-Pﬂlymf\lza‘ﬂom)of v PEQngﬁ\Iﬁ typipally
') NI roﬁucea_ g Mf‘ Mel@s gllez!ttelI thdnodaU )U J 12 1U U 1)
ul | I LY~ N

4 was polymerized with other activated monomers such as PEG-DiSBA, PEG-

5 DIBTC, and PEG-DiINPC. Reactién of 4 with PEG-DiSBA gave polymer 36g with
similar linkages as 36a-f (amide bond, but one more —CH, group than 36a-f at the
linker) with A4, over 100 kDa, while reaction of 4 with PEG-DiBTC and PEG-
DIiNPC generated polymers 36k and 36i, respectively, with connecting carbamate
moiety and M,,’s over 50 kDa (Table 1).

10
Table 1. Polymerization of 4 with difunctionalized PEG
PEG Polymerization M, M, M,/  Yield
CDP Base
Comonomer time (h) (kDa) (kDa) M, (%)
36a’ PEG-DiSPA DIEA 120 57.4 41.7 1.38 90
36b° PEG-DiSPA DMAP 120 54.2 38.1 1.42 91
36¢° PEG-DiSPA TEA 120 57.4 42.6 1.35 91
36d° PEG-DiSPA DIEA 120 93.6 58.0 1.48 96
36e® PEG-DiSPA DIEA 144 97.3 58.0 1.67 94
361 PEG-DiSPA DIEA 2 353 25.6 1.38 95
36g PEG-DiSBA DIEA 120 114.7 77.9 1.47 96
36h PEG-DIiBTC DIEA 120 67.6 39.4 1.47 95
36i PEG-DIiNPC DIEA 120 86.5 57.2 1.51 96
* 4 was washed with acetone before polymerization.
15 ® 4 was washed with methanol before polymerization.

Polymers 36a-i are highly soluble in aqueous solution. They can be easily
dissolved in water or phosphate buffered saline (PBS) solution at concentrations of
at least 200 mg/mL. Solubility of these polymers in aqueous solution at

20  concentrations higher than 200 mg/mL was not attempted due to the high viscosity.

Scheme XXXI X ~ ~ N |

al N/~ // 11)

These polymers were also soluble in DMF, DMSO and methanol, slightly soluble in
CH;CN and CHCls, but insoluble in THF and ethyl ether.
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15 108 WD 2004/ 022099 PCT/ US2003/ 027588 Synt hesi s of
Pol y( CDDCys- PA- PEG) - GLyd yQ y- CPT (HGGGE) 36e (1.37 g,

w@2@d/0mepd of repeat unit) was dissol ved i n drpCDVB003/027588

(136 nL). The m xture was stirred for 10 m nutes. 12
(419 ng, 0.712 mmol, 2.36 eq), DIEA (0.092 nL, 0.712
mol, 2.36 eq), EDC (172 ng, 0.903 mmol, 3 eq), and
NHS (76 ng, 0.662 5 mmol, 2.2 eq) were added to the

pol yner s@jisthul-2NWRRM S(tdnrter@Q)f f Pb?ymel@ h@l{ﬁﬁer ﬂi@@pl’ca’uon with
pol ymer was precipitated with et et her
Fé‘gﬂi

et hermghan 68dnga&04éﬂdnmﬁbandp? $%u(b47wa&> ﬁé@nol) were

Wi th %q\!dér?’vaéu&g Borig hould) eT@fh%%lQﬁﬁea&/% é@@@d gx'ysﬁlqb@q(ﬂ 1 mL)

in water . Some insoluble solid was filtered

t hr ou'ghieoalzon ur ﬁftﬁn 1@ winptesTHtierings BIIA i(bh a3 2ci9a Wes @dded under

Tgl Egalggi CQ Pﬁl% 9 o&\ﬁ?&meuzﬁ? mf Sorl)u%on&gblogtqf) v]a)s r&ﬁgvea‘g a{]m%&pltated

ever ywh efiicnattsected tigep @ ly,nisrh, 4@ hy@o aphgdg aﬂme%]h)utMm of the

was steriliz assi it Mfilters.

The %rS‘Flﬁlfart?ﬁﬁp g‘”? Hﬁ%f‘]ﬂ‘& ?S %QE’F‘SIE‘[&W?@I | ow solid

HGG(% ( hsABo@n iB Eféllﬁéls ESh Ghd 5ByMbBAaSArSvedfhts of 36 can be controlled by
y(CDDCys- PA- PEG) - G yd yd y- CPT (LGGGLO)

Cb(hj u@%‘ﬂﬁtléﬁp%lﬁ’mmza%n@@? was performed in a manner

simlar to that used to produce 15 HGGE6 except t hat

this conjugate was di aI@yzed with 10, 000 MACO nenbr ane

( SpecBr %)F‘P%?Slsnf Polys¢ BREYEP AR E4)-SE THoni vepten e st kG GG10,

The yielgdned 0 was 83% Synthesis of

Pol y(CDDQ/ EG - dy-CPT (H®) Conjugation of 11

to 36%01m1§5@6¥f76r med in a manner simlar to that used

to produce HGGZ. The 20 yi,eld of HGE was 83%

Synt hesi s of Pol y(CDDQIs- < - GI ya y@d y- CPT
(HEE3 O 36e (1.5 g, O, of o unlt) vvas
di ssol ved |n dry DVSO (.50 rrL) Th "%’tu

stirred °m nutees. 12 (9 li/Crg,, ul. 49

eq), D (O\ >4, 49 ueq) o

1.49 mol , q7°*"End NHS (113 rrg .9 gr?g/(i@ 25
eq) was addae’d'\‘to t he pol yner sol uti o LSt rrﬁ)d fOJ

ca. 24 hours. Another portion of EDC (142 ngy, .0 —
mol, 2.3 ed) and NHS (56 ng, 045 mmol , 1.5 eq)’

added to the conjugation sg .t The pol ymer was’
stirred for an additional 227 hod S The wor kup
procedure was the sane as that .for the, synt hesi s of
HGGG5. eJyi<€l d of HGGGLO mJ??fé,z,

o 36eor36f
\ 5 0 1
5 "ﬁ I/ \/$ \)Jé\
g > EDC/NHS {\ . S%\ /;L/ \H/\G >
TPA-NIL o 7& A

12 o

o
H gy 0N
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30 Determ nation of wt% CPT on the Conjugates Stock
solutions of HGGEE, LGEE O HG and HGGGLO were
wEe@parmeb at a concentration of 10 ng/ i in DREDUSAN3/027588
al i quot of corresponding stock solution was diluted to
100 109 WD 2004/ 022099 PCT/ US2003/ 027588 pg/ nL usi ng

Sol ut on 4 FeFRHOPRES P4 HHE-Cutbaly i HERHE ' Soe 17

wi t hi g, @30 mol ro@@dpbitamﬂwai dfs@ﬂveﬂl’in aly QMHO gf36 nﬁ]'L’Dl SThe mixture
solution was diluted to

and t Has &preddar b mpriese 1%%#%%@ gl gmql»o?r ﬁ%aqh QH% £0.092 mL,

| act opg14 o1, 3% edlEDE (Elm fgSebYd e, vsa%g MEQHE 76 mg, 0.662
into 5 the HPLC. The peak area fromthe CPT | actone

f of m Wl 1t eyrvareaden ép templimetiselytipnand sgalior ca e rgurs. The
11 angoliﬁl%elv\ﬁﬁsepr@@fﬁkdﬂ&ia@ﬁgeﬂlﬂ HRe (pL) 3@1%1 étﬂ—ébvl/e% p%)ued out and the

using conventional cou net hods
i nst abiekipitsic ohs whdcd ith ICHsCNk(érX 196 nil3). é"h@iplrszlpltﬁe was dissolved in

aqueoya.., %@k@g an n%eh ﬁlsgl(?brus u%ﬁ ]Y%n iliE Tc’edcf?lp du%ﬁt(? 9 n filters. The

anhydrous er argon. organi c
r equi scﬂdtxdmwajsecnalmadnﬂtng 2‘5t0®0 W&hhkﬁlbmhe 1Spea1mder27)tf0r 10 h at

facili et ou mar con ation th

136 L R3S b Rt R P e g SRER  Dhdblymer-

(133}/00/@1@%11}1,1@&9rsng@rakNaﬂfamtézﬁgmH%r.apagsmgmdlu@ggm fs.zamtmebrs. The
usi n I 0 .~ al ue C

b | na Bt PP RS LR Solt BRCGATE b E5% yield).

segnment s.Syd@kdidi | iofi espdf(CBIDCYS- PR mm)t@wlmmmw O(LGGGw)

PBS were nore 15 than 200 ng/nil, (equival ent to
12- ZOCﬁ@]uggﬂppmf_lg &y 36 e peionngd uga Ty ﬁlﬁll ar to that used to produce

r €5 PelG ek YkeepPalailis c&ﬁ’ﬁg_?ﬁeh@as"med W% 000 NEFCoamEmbrane

HGGGLO are summari zed Tabl e 2. Properties

of polSpseira/RyT) destad 9htvél 25,00 MWEP peplagee. pBllleyYfélld of LGGG10
Li nke(,vagjggT/(wt% Conjugate (x 10"3) M/m HGEEG 97

1.7 triglycine 6.1 LGGGLO 35 1.6 triglycine 10.2 HG&

97 1.7 gl%'@ihﬁfés o BILHEREys-§A-REG)-Glyi Gy ¢Hf6) 9. 6Comagation of 11

Lé\tl)v b Ir\/l‘c:o?/.*,»@t\’vzf%;}%rfoﬁze‘d 11"'2191'31& I sumfl)egl_té/ mr%I{ g{eg gcl) EB@?[ GG‘G6 The

=2¢| ypictieofllHGkwas 8%0= dr ug | oadi ng around
Synthesis of Poly(CDDCys-PA-PEG)-GlyGlyGly-CPT (HGGG10) 36e (1.5

g, 0.33 mmol of repeat unit) was dissolved in dry DMSO (150 mL). The mixture
was stirred for 10 minutes. 12 (941 mg, 1.49 mmol, 4.5 eq), DIEA (0.258 mL, 1.49
mmol, 4.5 eq), EDC (283 mg, 1.49 mmol, 4.5 eq), and NHS (113 mg, 0.99 mmol, 3

25  eq) was added to the polymer solution and stirred for ca. 24 hours. Another portion
of EDC (142 mg, 0.75 mmol, 2.3 eq) and NHS (56 mg, 0.5 mmol, 1.5 eq) were
added to the conjugation solution. The polymer was stirred for an additional 22
hours. The workup procedure was the same as that for the synthesis of HGGG®6.
The yield of HGGG10 was 77%.

30 Determination of wt% CPT on the Conjugates Stock solutions of
HGGG6, LGGG10, HG6 and HGGG10 were prepared at a concentration of 10
mg/mL in DMSO. An aliquot of corresponding stock solution was diluted to 100
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6 W% 10 = drug |l oading around 10 wt% b Pol ymer
pol ydi spersity as neasured by |ight scattering
wo emhemoes(26) 110 WO 2004/ 022099 PCT/ US2003PORVSB83/027588
C. Release of CPT from HGGE and HG6 Rel ease of CPT in
PBS HGGEG6 and H&E were prepared at 1 ng/nL in PB S
A 100 L aliquot of the solution was

tr ansf‘gj]le 11%g01 N NaO31. n@PEﬁ/ﬁ@W@tely drydrglygedsigdhis basic solution and

i ncubaledfd & itCeardi§latd oub iith §ﬁr£pl'&)%l W, @raﬁh’@ nﬁﬂ @Hquot of
at selected tinme intefvals and stored 8

t he afél sedition vRgEHuisd tutQ gembausing §. @%é&Pmmd tlg:. @B/’S carboxylate
H3P04 drfd \@asstrdqsf h‘%dado ﬂ’sqg&&{% foﬂn %é)vﬁi %Fﬁﬁiéoq‘ut{g 1%&%}9@9{% into

uL o such solution was Injected Tnto t
peik HeddPLG. divethhek TRTTrPmdhoRET fastome fiers: wimintsgragaderdd compared
and c standard curve. 10 Analysis for the
rel eag)e@%%lﬁ%g'lﬁ%‘r%om HGGEE and HG6 in PBS contai ni ng
acetyl choll pestlérase cogngast ar 36e or 360 (Table 8) mkipg comventional
Ezlfzfgf L?)ﬁ_é %%T()B%I I?uey]%) tlgeblrr]l g{?ﬂﬁt orflghe ets?#enl% el Eléf) and 12 in aqueous
cyst eBCﬂEthl]p tiot ednpegston 28O cortductpd elaahlnydaiw MDMAOI welef argon. An

mnutes.in thi n TT o
nﬁ)ﬁ) ED%&?HI\%@?S@ ‘%agﬂ?%l}lﬁi{? 46 nﬁ%ﬁﬂ efgé SH{SP?IJ la]&d ?ﬂg)[ t%cﬂltate the
descr bchfpding .1Borglobyneer todjudABon alitarne, thR@Je%&Sﬁer&fnt GR%%)idiug loading
Human Pl as
ol ot P6h S cahcP, i ff)e&ra BT SRR iBRngr13% using
0.5 nPEGLwith MABS (3480 DaHmAx#jum vallldsScas GeUhdréRedVB$ decreasing the

added I ilized r. of uma,.n | asma to
r econyi&togf@yp%%gi?%nﬁlﬁfﬁagdﬁﬁg fBG C?‘H%D EEOIRBhefSPS were more

am®unthan DG 1§g71|nut (b@ﬁveﬂ‘@ﬁ? téla MR OBAnE Wpa/R0 16106130 wiod &ME loading,
(250 ,uL) tao endorf tubes, incubated at

C antFSléftCEﬂﬁ?J@d Zﬁetaéla %tﬂe;dm?r%@p&ﬁ% lﬂséﬂaﬁﬁegn%&%GGw are

st or egyAhariR8 iCragd 2| the anal ysis. Sanples were
separated from plasma by solid phase extraction

colums. The solid phase extraction cartridge (Casis

HLB | ce cartri dgerfyiMpVieRies bf pifisind? i ned
with 1 nmL of acetonltrllygeyear?d t'hen Wﬁc%ﬂﬁég%f 8. 5%

H3PO4 hefore loading 25 Sanples were acidified with
equal ume of 8596 pBPOAOMEDLr 1o | padi Af ter .
the aci 3#%’5& ®sol uti O%Y@% I oaded]\lk‘_{ "t he Eg‘?lieh dg&PT(WM’
the bed was washed with 3°x 1nmi. of water. Rel eased

CPT and pgkyiegs conjugate were eluted with 3 x 1 nL of

a solution mxture of ¥cetonitrilé&7and pogligas um 6.1
phosphate buffer (pH 4.1) (60/40 v/v). The eluted

sol ution gt @i | uted tosp nb total [yol ungbiPeige 5 M 102
volunetric flask. 30

HG6 97 1.7 glycine 6.8
HGGG10 97 1.7 triglycine 9.6
20 “Abbreviations: H = High M,, polymer (97 kDa), L = Low M,, polymer (35

kDa), GGG = triglycine linker, G = glycine linker, 6 = drug loading around
6 wit%, 10 = drug loading around 10 wt%.
b Polymer polydispersity as measured by light scattering techniques(26)
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30 ,uL of such solution was injected into the HPLC.
The peak area fromthe CPT |[|actone form was
w0 nioegeaved and conpared to a standard curve. RAWUYY¥003/027588

2004/ 022099 PCT/ US2003/ 027588 Rel ease of CPT from

HGGE6 and HG in PBS containing 4% human pl asma ( PBS/
reconstltut ed human plasma solution = 96/4 (v/v)), in
nmous eCiReleasp of R from HOGme and BiGhy human al buri n ( PBS
solution) were performad in a manner simlar to that

descri bed above for pure human plasma. 5 In PBS (I x
p H 7. Rr)lease ke CRAlif PBS vE@G@%Gldn@)HGG Wereeprerasedn 1GIJ’H71Tﬂr10 MBS (1x,

3 respec
MU SRR (e T R T
the pesenrifcdhated %o TR iAGBRted Simghlésovcke dlenaliud alsﬁeh:ted time
respectively, in 100% human _plasma ("HP") and 2.6h and

2. 2h, infesebedtd vairg at r§9 °CLowh o sy a@’i"ﬁél flygonywas gyted with
rel eageg,r r.

pres e?fgé’ ozfp%glté)gnsri lﬁﬂ?& Hﬁlﬁ%g iﬁge@?tw ﬁg{m n%)s/idé Pgss}lgh solution
(" Ac @ho'njectslr stothet HELEanEhe peadkenrcoffromagrei Cldelacigne form was
PBS. buf f.er saol ution apHIovver than PBS (pH

6.1) m\‘}ﬁgl"ﬁedu ld\ﬁno?lﬂ%u‘fto ahséana?ﬂr% yIre “cat hepsin B (active

ato pH 6. WnalykieSsr thbaciedsuf OIPTt o HGECOIS) andadi6d iCPBSwastaining

rel eased f th HG6 and f i u 0 h
(Tabl &°5f e fetame bl et [ 213 KHER O gﬁ‘&?‘ @801
t he r@t(ﬁﬁlsﬂleomm buteen (pi866. anel 1 MBCEEainRQ datiepsigd € cysteine
E EfS fb egl-ﬁeglggf gp Q_)La'lb\y} A’ggageqdzg {%H 0123]061113121&\{% 3n ;hfaguf;e:[ A;ﬁntammg 2
HGGE6m32 D3F ahd6l AMRED3A%Jerelsbfformidiin at rhdnhet Sim@ef foned described
as_time (hours) for the release of half of the total

cbhj ugavederdBP alongppr evi ati ons: HP neans hunman pl asna,

MP means maRu&LARIraS T ®umbn PHsifiad BBkt f HEIGGRan® HG6 stock
Reconstituted human plasma m xed with PBS (v/v =

4/ 96) solutipniesre Aduipd iorsep finghegncpntenspm okl fmednl %B%%(lx, pH 7.4).

pl as Mgpis solution was added to a lyophilized powder of human plasma to reconstitute

100% human plasma by the recommended amount. The solution was divided into
20  equal volume (250 pL) to 1.5 mL Eppendorf tubes, incubated at 37 °C, and stopped
at selected time point. Samples were stored at —80 °C until the analysis. Samples
were separated from plasma by solid phase extraction columns. The solid phase
extraction cartridge (Oasis HLB lcc cartridge from Waters) was pre-conditioned
with 1 mL of acetonitrile and then with 1 mL of 8.5% H3;PO, before loading.
25  Samples were acidified with equal volume of 8.5% H3POy prior to loading. After
the acidified solution was loaded on the cartridge, the bed was washed with 3 x 1mL
of water. Released CPT and polymer conjugate were eluted with 3 x 1 mL of a
solution mixture of acetonitrile and potassium phosphate buffer (pH 4.1) (60/40 v/v).
The eluted solution was diluted to 5 mL total volume in a 5 mL volumetric flask. 30
30  uL of such solution was injected into the HPLC. The peak area from the CPT

lactone form was integrated and compared to a standard curve.
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112 WO 2004/ 022099 PCT/ US2003/027588 f In
reconstituted human al bumin PBS buffer g In the

wpe@seroe of acetyl cholinesterase PBS sol uti oPCT/LS03/027588
units/m). pH 6.1 phosphate buffer (0.1M pH 6.1
phosphate buffer in the presence of Cat hepsin B 5
Rel ease of T in Sol %It on at Differe H.  HGGEE% and
"G5 ver e RASEROBE R TamoBEHEY A G BB AFEHmY ffp human
pHS I ARGhNPHY e RH hufBilpRsha &mﬁ&h s @~ )Rk T mouse plasma
13.1) and incubated at 37 C for 24h. An aliquot of
each ¥ Wiicernsifaisd Tamen edymip (PP sgutien pote pefapsdin a manner
100 , yghtifilo tl?a@deerlibéafabM aﬁnl: Kb pi@s. i nj ected into
HPLC. The peak area fromth CPT | actone form vvas
i ntegrated and conpared 10 a standard curve.

pH of aqudsdBSArubHolnts h&lfshV@ﬁUf/z)cfalnlteleé$lﬁ%§tp Toﬁ‘P“@ FEG6 and
CPT r t XD

arouni e e PR e S0P ED TRC e ot i o goh and 220,
af t erregupctivilyy bufliceprosaicat ¢foA% Wrmhn psmearngiinig f7bnand 1.6h,

1 1 tl% y;?e%t&%}_yl gg ?1&)?%th'11 { %lgbtngad ”_’& gh Mﬁl, Vl\gslpgctively, in
ver y t(IO&b lm»usmplaamadﬁ“b@ﬁH (PT. tlense lﬁteaford@tli Hé&® anld G G%6 in the
C)flO p1es t&of aeliou & %%dAnQ %f‘}%%‘ choﬁ‘lesgr (l"é %\‘/%M;Eh%%}é oLhtﬁe same

ovarian carci'no
obt ai mdell dfropapnitinde dsur BPpLaln aColffeestuton abh pEdem(ﬂ]dtﬁ RB®&H 6.1)

Sdenobih & hael e Ros s e Briat e aRp B B bRy 50% of toa
and tunjepated RINwes @tbasedcfaone bbthrmG&SndHGGGéIfbl lihese® to 144 h
wer e @?F%I ed fromthe Anerican Type Culture
Col | e6@PER)(Rockville, MD). Cells were seeded in
9¢s5wel | plates at 5000 cells/well and grown in nmedium
containing 10% fetal bovine serumat 37 C 25 for 24 h
in a humdified 5% CO2 at nosphere. The medi um was
repl aced widde 5. rREife (R il B ®TtRI 1Bl oCBFT REEHGHERID0
or HE® in concentrations ranging froml nMto 10 ,uM
of CPHGHE636e (CPT equi val ent for HGGE and HGS). At
each concentration three wells per plate were
treated. The effect of the conpounds on cell growh

9 nmeasured by the MIT assay after 72 h. The rredl um
was rellUVBU 30—tThe Tet WEeTE TTSed W th FbBS, 61 Cath B
sol ution (y@@gat@deggg‘t a con(}m“ﬁtrMPFonAmf (ACEChOFrg/ ,
and the plates were mchiibat ed for 4 hat 37 C Tl’ogffel (pH 6.1)'
medi um was A ¢
sol ubi l'i zed

A a1t

DI\/ISE? Ab%or baln%e \FMS

pasured” at  >144 >144

HGGG6 32 22 1.6 22 73 43 >144 >144

 f121s defined as time (hours) for the release of half of the total conjugated CPT.
Abbreviations: HP means human plasma, MP means mouse plasma.
® pH 7.4 PBS 1x buffer.
25 ¢ Reconstituted human plasma mixed with PBS (v/v = 4/96).
4 Reconstituted human plasma

° Fresh mouse plasma
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113 WD 2004/ 022099 PCT/ US2003/ 027588 560 nm using a

SPECTRAFI uor Plus plate reader (Tecan, Durham NC).
wabe4/opeprent age of cell survival was cal cul at BCI/US2003/027588

relative to untreated cells, and 1C50's were

determ ned from plots of dose versus cell survival.

| C50 data of CPT, 36e, I—EEG(%. Qr are listed in
Tabl e 4. IBreelaé‘Bthétegfﬁu‘Pﬁ%@ HRInEBP, bu&%onj ugat ed pol ymer
36e ands @Paie pRBrdE Bt e@@tyﬂ%ha@eh asEBBSRo lufloV@0) GG/ BE). |
lines Cgll Line 36e (uM ,uM H& (uM HGGEE (uM

LS174T >300¢-phoshaty, tykfer @. 1@@0 HT29 300 0. 020 0. 050

0. 030 ¥ Q, 0.075 0. 25
0 0 S M Wiy 5 070 2

36e (Bdeargof Emwmn apPiffeeqsent. uni t HGEGGi sadl VHES  were
in dr 1e%@pat(121§g/n{ﬂ-ﬂl bu@BHs it éﬁ rvﬁ?h ﬁ%rmljrgnqﬁﬂf?ta%ﬁhc (pH=1.2) to

TFA- - Is prepared simlar
15 0. m& (B‘H'ﬁf 13 ]2) E@l@ igmppatedOMEBA (4{08 84In_An @liQRE ofreash ; solut1on was

(136 ﬂ-ﬁéd %ﬁg%ﬂﬁ?% Tornt LR S st“ﬁ‘bsog% [ injected

sol ut inﬂﬂHﬁPﬂd’J eThé pdalafea iR Bt CPTasttdrerforabetd infe@rabedwns compared
The poly S precipitated with ether (40 nL) and
1ot agaerd e (2 x 30 nL) and with CH3CN (2 x 10

m.). It was then redissolved in pH 4 agueous sol ution

(10 n) _and dial yzed at om 20 tenperature for ?4{8h

usi ng 251l o WWI&&& Wlﬁ%n&ffeswwﬁ%q’ﬂé ease rates
passegdomtBihaugh afd BGEG4.1 ”lzl%qurQ)ugts Y EPT t@8as@orh IBRTG and

| yophilized to ¥| eld 37(46 59 . Wi ght percent

of dr HEGeheti 3 gCwéer l&hwéf@lei@hlﬁe%\éltlsp%m/saaglp&801P|Flucfo 13.1

eqyi pEl% Hiushhebdinge 1&&1&‘@”@}% ﬁﬁ/l @@T%%l%011a§ Bieffottfﬁtﬁaﬁdi NEGGo
CPT from 37 using base. Free 37 is <19

Exanpiere3ety sfdjeyin @sdBipsicy ¢ tpég%a@l@ssu:hm@ﬁwf @%T Wzlf4elmed in 24
2004/ 22099 PCT/ US2003/ 027588

ICsp via MTT Assay The human ovarian carcinoma A2780 cell line was

20  obtained from the European Collection of Cell Cultures (Salisbury, Wiltshire, UK).
The human colorectal adenocarcinoma HT29, human prostate carcinoma PC-3, and
human colonic adeoncarcinoma LS174T cell lines were obtained from the American

Type Culture Collection (Rockville, MD). Cells were seeded in 96-well plates at

5000 cells/well and grown in medium containing 10% fetal bovine serum at 37 °C

25  for 24 h in a humidified 5% CO, atmosphere. The 1ﬁedium was replaced with fresh
medium containing CPT, 36e, HGGG6 or HG6 in concentrations ranging from 1

nM to 10 uM of CPT and 36e (CPT equivalent for HGGG6 and HG6). At each
concentration three wells per plate were treated. The effect of the compounds on

cell growth was measured by the MTT assay after 72 h. The medium was removed,

30  the cells were rinsed with PBS, MTT solution was added at a concentration of 0.5
mg/mL, and the plates were incubated for 4 h at 37 °C. The medium was removed

and the formazan crystals were solubilized in DMSO. Absorbance was measured at
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36e (54 ng, 0.012 nmmol of repeat unit) was dissol ved
in dry DMSO (226 nL) and stirred for 10 m nutes.
WA BA402209CPT which is prepared simlar to 11 (RGI/D#§2003/027588
0.028 nmol, 2.36 eq), DIEA (4.88 nL, 0.028 mmol, 2.36
eq), DCC (24.52 ng, 0.12 mol, 10 eq), and NHS (13.6
ny, 12 mmol, 10 e&é, were added to the polyner 5
o1 ut SUhITHaR SRS Adics s, Bt SHOHBGE I BBty 3O The
The pﬁér&’éﬁﬁ{ge WRS1INBGY AP wh RE L&t fehitifd PdehtréA dE), aﬁﬂ‘ @Cso s were
washed with ether (2 x 30 mL) and with CI—BCI\Ig
ni) . feterparedidinanplpls of dassIvoses Gell spiival T8 dea o GPE]{%@nHGG%
(10 n&)H@@qlg;S@dyg¢gﬂ@q room tenperature for 48 h
usi ng 25,000 MACO nenbrane. The solution was then
passed through a sterilized 0.2 mfilter and then
| yophirli I
per ¢ eE%Bl%) %dlg%(ﬁgYJPga 1c§:§uf;af’f§d }gg){néez I%g/% g (ji](@l"lvﬁdnﬂgates HG6 and
usi ngHEGS exarippestl! ikt h a fl uorescence det ector
after releasing CPT from 38 using base. Free CPT in
38 is < 1% Exanple 31: Synthesis of
CD-BI sCys- Bi sPeg- FITC 39 15 Scherre XXXX S 1O o O

R0 Ny I TE

L R | *1 SOHS ) (

HO\ O\"G 9414 (2530, U. U olgiB mmlbo@@d 0.010

FI TC- Peg5000- NHS ( Shearwater, 186 nmg, 20 0.0373 mol)
vere di ssolVEd in dr30bvso (2-G20) . DI BR300. 0094 H30

0. 056 mmol 4,3g3€q) wasgg@dded tgydshe m yigee. The g o
m xture was kept in dark and stirred for 24 hours.

Vater (10 nB§3was tHe¥0added ®Bd the sblution wal8.l>
di, al yzed—

hours. After lyophilizati on a yellow polynmer 39 was
obt ai ned. Pol yner was characterized by M5 and 1H NVR
25 Exanple 32: Synthesis of Bis-succinimdyl

SUCCI Pegd4 %3, ? A@ d bi odegradabl e
gg@;ﬁ %%3[3%(3%4@8% b e 486 Q)CE@ conj ugate 41
Sc heme X)&Ké((54]111§ 0\ ﬁﬁM/O@&@% gansLdSBﬂ@@f 1@217}588480 (226 mL)
and stirred for 10 minutes. TFA-Ala-CPT which is prepared similar to 11 (15 mg,
15 0.028 mmol, 2.36 eq), DIEA (4.88 mL, 0.028 mmol, 2.36 eq), DCC (24.52 mg, 0.12

mmol, 10 eq), and NHS (13.6 mg, 0.12 mmol, 10 eq) were added to the polymer

solution. The mixture was stirred for about 16 hours. The polymer was precipitated
with ether (40 mL) and washed with ether (2 x 30 mL) and with CH3CN (2 x 10
mL). It was then redissolved in pH 4 aqueous solution (10 mL) and dialyzed at room
20  temperature for 48h using 25,000 MWCO membrane. The solution was then passed
through a sterilized 0.2 um filter and then lyophilized to yield 37(46 mg, 85%).
Weight percent of drug loading was calculated to be 5.5% using HPLC equipped
with a fluorescence detector after releasing CPT from 37 using base. Free CPT in
37 is <1%.
25
Example 30: Poly-CD-BisCys-Peg3400-Leu-CPT 38
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OOHO1vO7- OHOOOHOO-[ -- O-\- OCH DwWAP O
O OOOONTSaQ/Q1"""~"QHro NHSNVv O~/ 1~/
WO @®o4024089 ~N Hoo O of f 0 40a 0 0O 0O 0 / PEHUSHI3/027588
NCNCSS--1-- O1lv 1'"vOOO HOo O off 40h 0O
~HNS OO CPTGIyor _~0dy-CcPT __ [ Degrndnble

est er nkage A round, bot t om f1 ask
equi pped%&f@ﬁ‘ lﬁg’g)epdﬁé‘%w %ffiPF‘Hé‘Pl%‘ﬁ%f disselugit Wy BMp&y(226 mL)
m a gglgd éﬂéﬁeg £dkQ ogmﬁ&e& %maa cot wpadhyiepr A1&fl§mg£ryc§ Ql 16 mg,

mol succi ni c ride and
L of O8N Rt P STl S8 ofch g Ao (24 52 m, 012
sol ut hekb1,ato Bf) akd NOIS (186 g, bNe SR VRN WeR Aty el p@)élmel

rot ary evaporator The residue was redissolved in
L of SBHaSr TaRaniRtearas St onabryt Hheyrs. e Gplymst s precipitated

thr ee Wih BBy (46*\&)%81 AkHed l\ﬁﬂﬁ%‘ihey\@% 3 hEfaRMEEh éﬁg%%(z x 10

and filtered. The sol vent was t hen concentrated

pr eci pilpdt was Ben redissayedtimpH 4eqqh@1us sofpfiag (1 @B w@bdlalﬁzed atroom
9.6 g tegf_lpeg'tlﬁe for U8 Gﬁ'u@fng?gﬁbo ﬁﬁﬂéé%n% arf, Yhe Ld:fl]}]t%gl eWas then passed

90. 6% roduct was anal by reverse-
col untheclighi agsharllﬁaqrd‘ @2 parfder &md}herdlydrb‘mhmétcogcld @ﬁ y42 1Ag, 17300).

0 oLtom I pped wi t et.i Lrbar
anf o 0 B AL AR R P B S G SRR B e
bi s- swithiarfludyeksceRegBAtr aftel rdiBasidg CHT from 38 using base. Free CPT in

38is < 1%.

Example 31: Synthesis of CD-BisCys-BisPeg-FITC 39
15 Scheme XXXX

JENGN

I Ofo /)/\)EOI/ D \Uj:mu «)[

COOH HOOC

Fluorescein- Pc;,SL -NHS

NH,
/I D\ISO DIEA

0 OoH

HNI\
1o (¢}
39

4 (25 mg, 0.0186 mmol) and FITC-Peg5000-NHS (Shearwater, 186 mg,

20 0.0373 mmol) were dissolved in dry DMSO (2 mL). DIEA (0.0094 mL, 0.056
mmol, 3 eq) was added to the mixture. The mixture was kept in dark and stirred for
24 hours. Water (10 mL) was then added and the solution was dialyzed in dark
using 10,000 MWCO for about 48 hours. After lyophilization a yellow polymer 39
was obtained. Polymer was characterized by MS and '"H NMR.

25
Example 32: Synthesis of Bis-succinimidy! succinatePeg3400 (Bis-SS-PEG) (40a)
and biodegradable CD-BisCys-SS-Peg3400 (40b) and its CPT conjugate 41
Scheme XXXXI
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15 anhydrous dichl oronethane. To this solution was

added 0.324 g (2.82 mmol) of N hydroxyl succinimde.
wah@4m2dogd i on mi xture was then cooled in an i CECDES1903/027588

and added 0.58 g (2.82 mmuol) of

1, 3-di cycl ohexyl carbodiim de. After |eaving at room

terrperature for 24 h, the soI utlo was filteregd and

preci pitated out i 4 5Q thyI et her .

Di s50hadf o a1 % M

in diethyl 20 etherDlwa’s rep tedtvvotlrres ThIS

afforded 1.74 g (82.9 %9 of Bis-SS-PEG 40a. It 116 V\D

2004/ 022099 CT/ uszoos/ 27588 vvas apal yzed by o
rever se¥phase. codu Hzn st(m,
Chr onaP6yr aghy | COf B sq/s S Pe'gs4c5’o Pol y r Y40 :H° ° oy

50- L pear| ed fl ask was chai®ged with®1
(0.0746 mml) 4 and 254 (0.0746 molo) of 40a.
The c in ds werHe dr| e dery,vacuum f g 4  Gly-CPT
hour s ﬁ\sthe addi 1 o ydt ou O and
2.2 eqy ents (O mml)4f DI EA. The sol utd on
mxture was stirred at room t&Nperature for 3 days
and then precipi ed out in diethyl ether. Thgs
yi el ded 10@% of 20b./ Ml eC@WB was W
on a Hta PIEC syst'emyeqyi pped t ham"Anspec” RIN/=
det ect or E;(Lzl sion @Lctoors DLS det ect%rajand ao
Progel - 'F%TK”GBO?)OPV\XL col unft™ " usi ng Gl M. PRS:As el uant
at a 0.7 mL"mn 1 flowrate. 4MW = 93,000, M = 61, 000
and MWM = 1.5. 15 CD- Bi sCys- SS-Peg3400-d yd yd y- CPT
conj ugate 41 40b (201.8 ng, 0.044 mmol of repeat
unit), TFAy (15\1)0’ ﬁi)’ralﬂﬁ'lﬁﬁgmjf?asl( &R gﬂigd wit@a %Q@nmtnbagalﬁﬁl septum
eq%), EDC ( 25. n‘% 133 mol e and N‘D&é‘{@

97was ﬁmﬂed“zt O3 SRl nebrEihalsns dyen 28 e (0
m.) aﬁ’ﬂlo%)t df rsﬁ(f?ﬂuéc 8ﬁ1y§1@de%18 lﬁ) 8 of%Qh}QkE\@‘Ipgllzl(ﬁrn,L A@er%@émg the
mol ded pol ynmer solution
m xt U$<1éuthna1§5 G fol’ & haftb? S%Y?@Uwa%imﬁtﬁsirbé’ lot@W@VﬂNl%‘ﬁ% rlhe
was ¢ %nggaﬁ%&sy&h}ela 19 @Pﬂ?)df v&ﬁ{elﬂceu{ ﬁ(xaécged \M‘cﬂ 1?’% of chloroform
washe (f w th acetoni
r e- di Swwitiresd. iThe pﬂgamc 1azm\®<’rs lm@nge’/t Mgs%ﬁdd ﬂl@t@nz@@ sgtvent was
:Tgél)‘:)nr gﬁg@&#ﬁx tHﬁe%l ang'iob n%\}(cgtga% nlljﬁi'epl léltlQ 2915144/:%3 in9.6 g of bis-
st er i kicziaémi@yPegd 400l at elyleEBaféﬁé‘%t ﬁl%he; pkqﬁopthwdmazdmzqicby reverse-

1. i B LS 9 220

f | uor escenseaoesfl eotual baatbmefiask eqligpas witl a@REnéticanirbdiand a septum

ust ngwas gharged with 2 g (0.56 mmol) of bis-succinimidy! Peg3400 and 10 mL of

15 anhydrous dichloromethane. To this solution was added 0.324 g (2.82 mmol) of N-
hydroxy! succinimide. The solution mixture was then cooled in an ice bath and
added 0.58 g (2.82 mmol) of 1,3-dicyclohexylcarbodiimide. After leaving at room
temperature for 24 h, the solution was filtered and precipitated out in 150 mL of

diethyl ether. Dissolution in 10 mL dichloromethane and precipitation in diethyl
20  ether was repeated two times. This afforded 1.74 g (82.9 %) of Bis-SS-PEG 40a. It
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Hydrol ysis of 41 was set up in human plasnma (100%
solution) at ling/nm.. Aliquot solutions (100 L) were
w@bk@emekopn 1. 5nl eppendorf tubes and i ncubat edPCTUSB03/027588

37 C water bath. Then, the sanples were acidified with
100 L of 8.5% H3PO4 and | oaded on pre-conditioned

solid phase extraction cartri It was eluted with

60: 40Wasiamalyegd ByowugTEzRIEsDC qb@we%@@e%w@m@@s Liquig v)

acet O@hlto[ﬁa{oglapwpm buffer. Free CPT (lactone form

was anal yze HPLC/ Fl uor escence det ector using
acetonitrile/ KH2PO4 buffer. Half-life was determ ned

to becd BiscRegspdaddopp pi sCys- SS- Peg3400 Pol ymer
40b 5 50m§; ﬁ ?d'%(Ob sgﬂtniel?gg vvas prepared in human

pl asrra reconstituted in_ PBS ( Z@ sol uti on.

al ¥ quot s AvteLlinsed, ghrpediflask vay Cl@lgeéa‘(ﬁ 199m9 @- 0%?3@“% 4 and

t akenzﬂ% 20.0A6TRESH b 40al THE BRI BB \%r@ﬁﬂ@(ﬂnﬂ@lt valcnum for
900L col d nmet hanol . " The solution was centri

the s¥bhaussbedore theead disinnf el obsnbydom RMSOng éth‘zcmyralents (0.164
The r ?H‘bk tdf HIEAPGHE Edimidéﬁn&ﬁﬁjé/‘@aé bl FY66m Zel%pl:%,ture for 3 days

Met ho I ncreasi ng drug wel ght percent
Met hoehd thengAmlhl@éqd@%fn diethficdey sTeyjelderh 0y med 40k tMPl%Pulal
rt |
26’ wggﬁte\gél,sglﬁoggeg%r_ﬁ% Hiita®hi ]% (%3 -Eﬁzore{ﬁlu%%@& Gitth én Eﬁﬁ)’gp ke
Peg2 0®et@é<g2©5@ylsan dbeteictoss @Pﬂ'd Tentgruayatag’s @I-SSK@%)OOPWXL column

200- 2{%}6’ El\/ﬁpgﬁ( T\%\B%ltgfza 0. me(leNﬂQWHyeol\/p —09§OOOF)§/§J 61,000

and M,/M,, = 1.5.
15 CD-BisCys-SS-Peg3400-GlyGlyGly-CPT conjugate 41

40b (201.8 mg, 0.044 mmol of repeat unit), TEA-GlyGlyGly-CPT 12 (66 mg,
0.105 mmol, 2.36 eq), EDC (25.5 mg, 0.133 mmol, 3 eq), and NHS (11 mg, 0.0977
mmol, 2.2 eq) were dissolved in dry DMSO (6 mL) and stirred for 30 minutes.
20  DIEA (19 pL, 0.105 mmol, 2.36 eq), added to the polymer solution. The mixture
was stirred for about 41 hours. The polymer was crashed out with diethyl ether (250
mL) and washed with acetonitrile (3x 25 mL). It was then re-dissolved in pH 4
water (10mg/mL) and dialyzed at room temperature for 24 hours using 10,000
MWCO membrane. The solution was then passed through a sterilized 0.2 pm filter
25  and then Iyophilized to yield 41 (128 mg, 52%). Weight percent of drug loading
was calculated to be 6.95% using HPLC equipped with a fluorescence detector after
releasing CPT from 41 using base.
Hydrolysis of 41 was set up in human plasma (100% solution) at 1mg/mL.
Aliquot solutions (100 pL) were placed in 1.5mL eppendorf tubes and incubated in
30 37 °C water bath. Then, the samples were acidified with 100 pL of 8.5% H3PO,4 and

loaded on pre-conditioned solid phase extraction cartridge. It was eluted with 60:40
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Synt hesi s of polynmer and drug conjugate 42 are sanme as
36, 37, and 38 in Exanple 28. 118 WD 2004/ 022099
weERONANS2003/ 027588 Method |11. Synthesis of COP@&I/ES083/027588
Peg Copolymer with nmultiple drug nol ecules on each
| oadi ng site. Exanple 34: Synthesis of CD-BisCys Peg
and its G uBis CPT) Conjugate 43. Scheme XXXXI | |
5. — (5 VI PG MR HOOCET (estenaomnighenfis=<f og
PEG Miprrc/# ﬂtggscehlcé\heg&P Tﬁﬁhg@e’cc}mtrlley Id@P@z;rBimeid rHﬂf life was
|l oading 13.4 /o NOMn 00O O
00 URPEﬂymWVQ$Q§ﬂ®O 4 CPT per CD NHX|nun1drug | oadi ng
25 % L : ai oo011, O
0111108 el O Bt B S P b e s (@ y- e

17 are dissolved in DI\/SO EDC (3 eq), NHS (2.2
50mg/mL of 40b solution was prepared in human plasma reconstituted in

PBS (pH 7.4) solution. 100 pL aliquots were incubated at 37 °C. Each sample tube
was taken out at a specific time point and crashed out in 900uL cold methanol. The
solution was centrifuged and the supernatant was analyzed on a HPLC/ELS detector.

The resulting spectrum is shown in Figure 7.

10
Methods for increasing drug weight percent loading
Method I. Synthesis of CD-BisCys-Peg Copolymer with a short Peg linkage and its
GlyCPT conjugate
15
Example 33: Synthesis of CD-BisCys-Peg (short PEG, e.g., Peg200-Peg2000) and
its CPT Conjugate 42
Scheme XXXXII
K\ /:/Q
Peg 200-2000
20 42

Synthesis of polymer and drug conjugate 42 are same as 36, 37, and 38 in

Example 28.
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10 eq), and DI EA (2.2 eq) are added to the sol ution.

CD Bi sCys-Peg-d uBi s(GLyCPT) 43 is precipitated with
wErBosamd washed with the sane sol vent until POI/U8®e3/027588

drug is detected using W or TLC. 43 is dried under

hi gh vacuum Exanple 35: Synthesis of PEI-CD-CPT

conj ugate 44 (Branched CD-Pod%Fer W th

CPT
conj ulfgthed L 13wthepis 9 G RrBsOxy g#@w@mzmé’f oltiphedrug molecules
Synt h&%k&hqf,mb %ﬁ,ghed PEI - cycl odextrin pol ymer Schene

XXXXIV IN HNNH1 S (\/NHN-Iz I-"1 1Ji ,qNHHN
11 "/ " N'"omN-/"N"~NtiN--NTosyl HH Nit IN--N
"--N Ei.ax{'}'plc|34t S ntl’i'él?{s IBli%‘bN-B1|s@ysl-\f‘eg|and P Gluﬁ&(ﬁ%CPWCogyugate 43.
PEI (29 ng, Aldrich 00) was dissol ve

DMBO $cheme)X XXk | odext r| n rmnot osyl ate (448 ny,
Cycl odextrin Technol egires—bevel opnent, Inc.) was

added to the solutio 2r N2. Theycl oudy sol ution

turned cl eaf~af the T NSt 0

for about'\1 hdur. The solutfon tyrned|slightly yelloW]/n
N2. The

10 after 48 h nder .
sol uti on wasw ectpal/ Por MACO 10, 000
menbrane and_)digéyzed agai nst wategefor 4 days. Water
was then r enov il [

40 ng) after thd& sefution was 2CPTperCD
| yophilized. Cyclodéextrin/PEl ratio yas cal cMagimpydrugloading13.4 %

N .

based on the proton

m 1'1

PEG Mw = 3400
4 CPT per CD
Maximum drug loading 25 %

o||. OII' OIlv oll-

36 and Glu-Bis(Gly-CPT) 17 are dissolved in DMSO. EDC (3 eq), NHS (2.2
10 eq), and DIEA (2.2 eq) are added to the solution. CD-BisCys-Peg-GluBis(GlyCPT)
43 is precipitated with CH3CN and washed with the same solvent until no free drug

is detected using UV or TLC. 43 is dried under high vacuum.

Example 35: Synthesis of PEI-CD-CPT conjugate 44 (Branched CD-Polymer with
15  CPT conjugates)
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15 B: Synthesis of branched PEl-CD CPT conjugate
Schenme XXXXV 120 WD 2004/ 022099 PCT/ US2003/ 027588 NI |

WO-DI4022M99 N N 11 TTIN (NI 1IN 11 " \oo 7 BCT/YS2003/027588
HEDC/NHS - NO NN "N..N..N.-NI_ ~N/ " W~N/ N ~N
/"N ~" NI NI_ NI NI NI, Nli N1 NI HzN 44 u

~I I PEI-CD and Suc-d y-CPT 15 (1.0 eq) are dissol ved
i n DVBOSyEBesi{ of hegiched RES cyclodexnin polymer DI EA (1 eq)
are added to the solution. PEI-CD-Ay-CPT 44 is 5
preci Ridedetboicid et her, washed extensively with this
sol vent, and dried under high vacuum Exanple 36:
.Synt hesi s of Ad- PEG3400- Ad 45 Schene XXXXVI 10 O o o
O Il Il F12 + NO C CH2- CHZ0- PEG34 O CHz- CHz
CON OO WéilOl 11 H NC CHZ CHz 0%400 O CHz CHz

C N 45 240 of 1-am noadamant ane (1. 60wmmol ,

Al drich) and/272 ng of
NH NH, HN
AT L

N \/\N/\,N\/\N /\,N\/\N/\/N\ NH HN
LN L —= ) .
H H
é\IH NH, N, /N\/\N/\/N\/\N\,\/N\/\N/\/N\
HN NH, NH

%
{ll’l
PEI (29 mg, Aldrich Mw 25,000) was dissolved in dry DMSO (2 mL).
Cyclodextrin monotosylate (448 mg, Cyclodextrin Technologies Development, Inc.)
was added to the solution under Nj. The cloudy solution turned clear after the
mixture was stirred at 70 °C for about 1 hour. The solution turned slightly yellow
10 after 48 hours at such temperature under N».
The solution was transferred to a Spectra/Por MWCO 10,000 membrane and
dialyzed against water for 4 days. Water was then removed by Iyophilization. A
white powder was obtained (120-140 mg) after the solution was lyophilized.
Cyclodextrin/PEI ratio was calculated based on the proton integration of "H NMR.

15  B: Synthesis of branched PEI-CD-CPT conjugate
Scheme XXXXV
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15 PEG3400(SPA)2 (0.080 mmol, Shearwater Polyners) was
added to a glass vial equipped with a stirbar. To

wao hiog/02039 added 5 ni of di chl oronet hane, and tP@I/US2003/027588
solution was stirred overnight. The next day, the
solution was filtered to renove the
n- hydr oxysucci ni m de byproduct and the di chl oronet hane
was renovell i/n vacuo. ~The residue was di ssol ved in
water and cend'ri fuged to renmove excess 1 121{WD
2004/ 022099 PLCT/ US200 7588 ami noadanant dhe. The
super natant was t hen i al yzed overnight in Pw@rce s U

Slide- A-Lyzet-w «WM@GEQSOOEEThe sol uti g 3\/ N«m«««“”r1<
| yophi lized to &ffond 248 ny.. " a whwe«ﬂ uff%a soli.d S
of Ad- PEG3400°\Ad 45. anpl SYNpHES|

Di Cycl odext rivi PEG 4 2 ngedf Lop N2 (0. 3 m«i;p|
Cycl odextrin Technol ogy, Inc =§ﬁg 436 ng of
PEG3400( SPA) 2 (0. 128 nmol, Sheapwat er Ponners#» re 44
added to a gl ass vi al eqU|pped with a stirbar. )
this vial was added 4.36 nL of DMSO, and the soI“
was stirred for 72 hrs. The solution was dialyze
usi ng 2000 MACO nenbrane for 10 4 days in water. 46

(603 noy, 8p¥HCHasd Shtalyner BB(1d aquialteehq@mweim m¥Iser EDC (3 eq),

Iyoph|I|zat|on nt hesi s af | usi gn .

pol yriFS47-2,58)> agd Bi[&g(lﬁééalfé‘ d° @eéBL”“@EMBCﬂWgP Tddis
(54. 6p1‘érglp1t9ce(p\3ﬂtmlsﬂ waddd aedsBAlyWith RisQdlvemnald)dree beder high
mxed in water (0.27 nL) and stirred for overnight.

The s®Uton is very viscous. Polyner 47 was crashed

out with ether and dried under vacuum Exanple 39:

Synt hesi s of Inclusion Polynmer CPT-Conjugate 48

bet weEnapple36: StiEsts of 6. ddH @8R H#5Di - AD conpound

Synt h kgamant ane crosslinker:
Bi s- g?%ﬁlggﬁgnygl)ethyl)phosphate (Zhang et al., J.

At Chen1 Soc. 1997 119, 1676-1681) Schene XOOXVI |
Pyrldlne + 11 P'--- 01-1 C1/ C1 O- ~O 25 OC 13

0
Il
@/\N}IZ ﬁ —Q0— C CH') CH2 O PEG3400 O"“CHZ CH2-—C-—O—N — >
0
0 0
H | 1 H
N—C—CHy-CHy—0~PEG3495—0—CH,-CH;—C—N

45

240 mg of 1-aminoadamantane (1.60 mmol, Aldrich) and 272 mg of
15  PEGs400(SPA); (0.080 mmol, Shearwater Polymers) was added to a glass vial
equipped with a stirbar. To this wés added 5 mL of dichloromethane, and the
solution was stirred overnight. The next day, the solution was filtered to remove the
n-hydroxysuccinimide byproduct and the dichloromethane was removed in vacuo.

The residue was dissolved in water and centrifuged to remove excess 1-

121



Anhydrous pyridine (10 inL, Aldrich, MIwaukee, W)
was cooled in an ice bath and nethyl
walc@hlozzogphosphate (1.488 g, 10 mmol, Al dri ch, PCT/US2003/027588
M | waukee, W) 30 was added dropw se. The m xture was
kept cold for a further 15 min. During this 122 WO
2004/ 022099 PCT/ US2003/ 027588 period a precipitate of
N- et #yinpydem@itane e dirsitating paobhphdieyzddorvgmight i Pierce’s Slide-
Ad amaﬂh?%@r @&%@W&o&“&o@ S q‘h&soh%ﬁm%vamh ’ly ﬂl%cﬂlaafford 248 mg of

M | wauk W) was added, and he seal’ed m xture was
stlrr@@méwﬁuﬁﬁgﬁﬂcéﬁdﬁﬁﬁhmuéﬁﬂérature. It was then
poured into 10% NaHCO3 sol ution (50 nL) and the
pyri di ne was evaporated under vacuum 5 The slightly
ye$|oEmsmpkd7m&Sﬁw$ssﬁDvé@kwnﬁmnEE6ﬂ6water and

Z )(;L (regﬁts eg ﬁ %\?\ﬂ%gﬂgiél? gf#ﬂ{n B1 E?gloggxﬁ%ch&gg%f#n}!ﬁn% érll’a’c? mg

t hen eﬁ(RE@%((SBA\M OH28 hlnﬁld: Sbﬁﬂwal@r Pdymemnwerefdded to a glass vial

andlgﬁ%ilgu%_' Eé}@ﬁf bv\b-sl:lh ns Vla wlag eﬂdeé’\é%é?ﬁ%% ﬁ%@b gnedttﬁe solution

sl i ghtvhystiret few2hie Ci lﬁlsb]atlﬁl wassdlélsmredmshng R0athd WEQ @@mbrane for
sol vent,s, .at whi e 10, s ent s

o hpop s atrbr S0 SR s ehe) S GHERSH St Tl o s

f or medopiidzatiens recrystallized from acet one/ hexane.

The solid was dried under vacuum yield 60 Schene
XXVITT 15 0 9l\ 112 1 I NN ON O\ N OO

Bi s- ( %&&mﬁﬂ@mgymhe)s@bh Pﬂc)u@iibﬁ $Bly R4 PGh gl AT-Bedd 5%d DiOD-
DVBO. (3 eq), NHS (2.2 eq), and DIEA (1 eq) are
addedPE@4§he solution. Solution is stirred 20 under
afgon forg §§4 SRl @01 mmol) and 45 (34 mg, 0 01 mmol Were mixed in water

Bi s- (2(1-adamanty %eth I)phoaphate- y- CP

preci (f-37ankhang stifredon eyernighis Hag S@R&l@ﬁé V¥ IVVCWSt Rolype47 was
sol Ve@ltashe@r&gt \gﬁlﬁ &ferund Qﬁechhﬂa va¥@gyum Thi s conpound

and DI -CD-PEG 46 are mxed in DMSO to formincl usion

pol ynmer - CPT conjugate 48. 25 Exanple 40: Synthesis of

AD- Pe %igﬁ)nbﬁt?@: g‘?nthesis of Inclusion Polymer CPT-Conjugate 48 between DiCD-
20 PEG 46 and a CPT-Di-AD compound

Synthesis of diadamantane crosslinker: Bis-(2(1-adamantyl)ethyl)phosphate

(Zhang et al., J. Am. Chem. Soc. 1997, 119, 1676-1681)

Scheme XXXXVII
6 Pyridine 0o
+ g > g
T
on ©7 | ¢ o~ I\O
25 OCHj, OH

Anhydrous pyridine (10 mL, Aldrich, Milwaukee, WI) was cooled in an ice
bath and methyl dichlorophosphate (1.488 g, 10 mmol, Aldrich, Milwaukee, WI)

30  was added dropwise. The mixture was kept cold for a further 15 min. During this
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123 WO 2004/ 022099 PCT/ US2003/ 027588 The fol |l owi ng

procedure is the synthesis of AD Peg5o000-Fol ate. This
woredohozkovzan be adapted for the synthesis of aPyT/Geme3/027588

nol ecul e- Li nker-Ligand tri conponent nol ecules. 5 1.

Synt hesi s of AD- Peg- NH2 266 nmg of FMOC- PEGG000- NHS

(78.2 nol, Shearwater Polyners Huntsville AL) were

added Pergdsp RjpciRiete AfA] -mé%%p%@aluw dighlerophagehats fermed 1-

stir bﬁrdama:lgarfé%than&f@ Fsad @WﬁlﬁBﬁA@kHWﬁ%ﬂ@e (W1)3was added, and

mol , Ald r|c) di ssol ved in of dichl orgnet’hane

wer e tlisspalediaadranas stived %‘Flmgh‘i?ﬁ regn} fepRerave Mivaghiengoured

room 1), §{ @IRGKES rs@lutu;- h@o 3 U Ihe Wodih ERRVEpdr Qted ¥gHel Pacuum.
and water was ad remai ni ng sol ution

di &8s orfh@slighéy Pﬁ@“pwbd et dissphveeddl [itof Bigtopad féféﬁ@tﬁql Vil eger
at 2066 G50 [i®lpo ?tg)ng')" iU g eﬁé@ﬁﬁs@ YRS Qcaallﬁ@d with 2 N HCI to pH 1,

adamant ane- I’TEt amne p epar ate enser
| i qui dnd fhh@emqgte@wh puee 1 Hnmpertice qfé“di@dn&’q@ﬂﬁt?é rThe

r emov : .
o s S b RSyl Bt R CRICRR. K BBP USe pa il R and o
depr otkgitly yallempk esipitm @ds ifounecBlﬁ tlms mixe@ spleentsy @ovhich point the
gzgg reraeﬁl q{[sﬁ%’%l@@&%ﬁ a%ﬁﬁm&erwg élglo gﬁt%rnyenlo%%ghl@ Waé"%ﬁ eecfj and
on amaaricopiatizekfrbangeocdiesimne. Tie sohdrwedmmlnmd@t\achum, yield 60
PEG The first fractions were collected and
| yophi'tized to yield 222 ng of a white, fluffy powder
(76% vyield) of the desired product which was
confirmed by MALDI - TOF anal ysis. 20 2. Synthesis of
N-Hyd XVYS de folate (NHS folate) Schene
qﬁ%‘ﬁﬁkw N OHHNYi N~ 0 NI/ N DCCMHS YA
xIIler\ 0O HO O- O(}IO I/ N25 0 0 014 NHS-folate is

synt hesi zed according to the nethod of Lee and Low

(Lee, @éﬁw‘) ij/@?ﬁ oI Chem 4 269

3198-3 ¥ p
an A

Bis—(2(l-adamantyl)ethyl)phosphate and 11 are mixed in DMSO. EDC (3
eq), NHS (2.2 eq), and DIEA (1 eq) are added to the solution. Solution is stirred
20  under argon for 16 hours. Bis-(2(1-adamantyl)ethyl)phosphate-Gly-CPT is
precipitated with ether, washed extensively with this solvent, and dried under high
vacuum. This compound and Di-CD-PEG 46 are mixed in DMSO to form inclusion

polymer-CPT conjugate 48.

25  Example 40: Synthesis of AD-Peg-Folate 49
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WD 2004/ 022099 PCT/ US2003/ 027588 Sigma) is dissol ved
in DVSO (100 M) and triethylamne (2.5 m) and

WO e@shzd9mi t h  N-hydroxysuccininmde (2.6 g, 22PGI/bDRmh3/027588
and di cycl ohexyl carbodiimde (4.7 g, 22.7 mol)
over-night at roomtenperature. The solution is

filtered and _concentrated under reduced pressur
NHS- f ol at elfiedolideg proecapeds thsisrghagised M-P%&sqqgﬁolste This method

(vel | QWRnANe BF BE bitieals 8F anyatdksiyasibate-BmRerl1liBBRI thin

anhydrous ether, dri'ed under ~ vacuum and stored at
-20 @0113)01%[91@&351@@)0 Folate Scheme L 10" IIN /NN
[ITNT N~ NIYN\VOIIN~11\ ONN~An U/ NN
INJI. o AD-Ng-NII, U/ O OOoil OOon 49

AD- Peg5000- NH2 and NHS- Folate are mxed at 1:1 eq. in
DVBO Sobidipdre/ ADtheVEA (2 eq) is added. The nixture

i s al |l oned, -PEOAM-NEIRRPE 8 4ukHoE ShofwRe PN B
The DMBO sg:ggl%%siﬂrgl\fﬂgét heng&l al yzedhag?al nst 35 ml\llk/\(ﬁ

( Spectpzispe AL)]Welmgf,ﬂgdé@]é ghagy vidd@qpigpadgvith a magne’uc stirbar. 10 eq.
AD- Pe?tg’logcgnl: 2l eﬁ'l?la}nﬁleq tSQIiF]lHﬁdAﬁlﬁkﬁrdlés&QQ@inlS' 1%Etof on.

Exanpl e For nu Ion 0O Fol at e and

CD- PotligitteronEimne weie mlgeataédezi(ﬁnmfte;ﬁph@am stiyred oE ekt atﬂoom
po{ 1atug:> TTl%%@in&%a@ 1én O\QH Wc%@&d’ valté} \&Wi&ldft(g -

A S ut1t on contal ni ng rm s of repeat

uni t ) reofainii @@gwﬁm disselvs dthE(bm odmcg dbidssdbtion wae Fenisged at

sol ut b(ﬁi‘ I é fg} rlp n%nl?[e? %gl%ug%n tﬁ%%%ﬁ@?{-l%e{@@ﬂ{egﬂﬁse-Sﬁ;t)arated as

bef oré an ter addin ate usin
s c at t edémser. liqikd. sThe atlubbumpurhcm wasao!léaed adtwhagr reniaved it vaouo.

ef £ Ie(r:]il“lif \égxggné}sém%g{és liflglled \%%s\a/l g? %sr?fveg in %( ngltpgrlc{me ﬂg%Mﬁ %r FMOC

| i§andepr@e@ion ahdltated fort30 nain@Es LRdonp cimperiture. C"ﬁl'[q sog/antevas

(eg PlEeIm_oge[:)c-l n \%cuonwas%%d several times with DMF, redissolved in water, and run on
an anionic exchange column to remove unreacted PEG. The first fractions were
collected and lyophilized to yield 222 mg of a white, fluffy powder (76% yield) of
the desired product which was confirmed by MALDI-TOF analysis.

20

2. Synthesis of N-Hydroxysuccinimide-folate (NHS-folate)

Scheme XXXXIX

HN N N,
I o °
HN N oH H:N\I//N IN\ ) o ]
0 R DCC/NHS HN A o
- .
H
o OH o @YN
0
0 o7 ou

25

NHS-folate is synthesized according to the method of Lee and Low (Lee, R.
J; Low, P. S. J. Biol. Chem. 1994, 269, 3198-3204). Folic acid (5 g, 11.3 mmol;
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Schene LI 125 WO 2004/ 022099 PCT/ US2003/ 027588 ~rr

~N11' 1~7M 1Il p s, r.. uu IIDI Nil IINNTI lur IIN
wOo2004/022809 N 14 NN N fI ~//"/~\} | | y, V N PCT/UB2003/027588

' SNil Mrl1 M ' rr~rr ~rlljf r 50 PElI-CD GlyCPT 44

and Folate-NHS (0.1-0.5 eq) are m xed in DVSO and

stirred 5 for 24 haours. The {jaélidymsr IS, crash

wi t h SeRrs distpNed MRS (LR BDARd il Hming (73! néénfted with
unt i |N-|ﬁ9d1fof(<%_ﬁccﬁlﬂlr§dee(2 @%PT -6 hh E P dRR:yeIBh 8§ icabodilhiRe (4.7 g,

resultin Fol ate conj u%ate 50|s drled
unde rZZV%@G@H\OVEXIaﬁlﬁIaél ogny- terapesaiaic G SolTIgR isdpiceydp

pol y n&fcdihiag utﬁﬁ:l R e%lgceﬁ% eséﬂre :k\ﬁ-lﬁfdla’tp isﬁﬁécqﬁfafé@%@h’ﬂé @rethyl ether
AD- Peg- AD 45 (0.01-0. ynmer repeat unit)

arid  (@Blpobseagerpr mtaé@rﬂna Q@ﬁl@da?rgt“ﬁ?%dé @nipsidrays gihay, giied under
anount, -Qf., Qg@%leﬁgg gegsul ting viscous solution is

preci pi tat’e er and dried under vacuumto

yield lightly crosslinked polynmer 51. 51 should still

mai nt | 1 ticle size in solution, have good

wat er?éﬂ? ﬁ%‘f"‘f fgl,%kand have hi gher mol ecul ar wei g%t

t han $heeat. 15 CD- pol ynmer CPT conjugate. Exanpl e 44:

I@ vivo tests of canpt ot heci n pol yner conj ugates

, LGGGlO HGS, and HGGGLO ( Synt hesi zed accordi ng
to Exla 20 A° V| vo:r'[%ﬁ ity and Bl ood
Cheni snﬁi j&n” i s f QQP ingv f_m
36e The °t oxi c e andits effect b ocngch%\%\/ﬁr
chemi stry were eva U‘at ed in oo
49

AD-Peg5000-NH; and NHS-Folate are mixed at 1:1 eq. in DMSO solution.
15 DIEA (2 eq) is added. The mixture is allowed to stir at room temperature for
overnight. The DMSO solution is then dialyzed against 3500 MWCO (Spectra/Por
7) membrane for 48 hours. AD-Peg5000-Folate 49 is obtained after lyophilization.

Example 41: Formulation of the AD-Peg-Folate and a CD-Polymer-CPT conjugate
20 A typical procedure: A CD-polymer CPT conjugate is dissolved in a D5W buffer.
A D5W solution containing 0.1-1 eq (mols of repeat unit) of AD-Peg-Folate solution
is added to po‘lymer solution. Particle sizes of polymer are measured before and
after adding of AD-Peg-Folate using light scattering. This solution is used for either
in vitro or in vivo test for the analysis of folate targeting effects.
25
Example 42: Covalent linking a targeting ligand (e.g., folate) to a CD-CPT polymer
conjugate (eg PEI-CD-GlyCPT) 50
Scheme LI
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femal e Charles River nude mce (13-14 weeks old). Four

treatnment groups of six mce each were treated with a
w®200medod | on of 36e at a dose of 240 ng/ kg, 1POT/USHBH027588

WD 2004/ 022099 PCT/ US2003/ 027588 ing/kg, 80 ng/ kg or

D5Wal one by i.v. tail vein injection on Days 1, 5,

and 9, respectively. Dosing vol une was determg

based upon_a ratio of 200 ,ul for a 20 g nmousgy and

was scal eﬂpproprl ately accor ng to the\ag tual’ BWof

the mce. The BW the mice \%jefollomed“ |Iy

the first 5?,daysa ; W|ce ~week, 5the eaft

Bl ood sa@L& Liﬁsz\O{—)uf wer @’ col | ect ed fSrone,g@Nn

mouse Jy<7etrd; owbital bl eedi ng under  igofl o or aﬁe an ’

Day 125%3%!%%&, frgmthree mcéH ne %?sjigégy
used for conpliete blood count—€BEy- anal ys 2\/\,h|I

bl ood sanpl es< fromthe renaini ng three mce I>n each
group were processed for blood chemistry ana%%ses

The study was stopped at Day 23. Al mce wer

eut hani zed by cardiac 10 puncture under CQ2, di bl ood
from each nouse was collected for CBC and bl

chenmi stry analysis in the same manner as on [ y 12.
There was no significant difference in BWI oss, CBC or

bl ood chenistry data between any of the 36% treated
groups and D5 Wcontrol group throughout the study,

and n?E gQ?lg@ﬁEQQQMF(ﬁg BGESOVES. ?e@bﬁ@ﬁﬁk@g’ 119]351@!’8023%d stirred

days treate gr oups. 6e was wel
t o} er for 8d hiays. nTleeepodptmer ecrashnd erimidieter ardosashe f(xzfm@lvely with

ng/ kg .
(R P BELD AELARR SR Rl shle e oo
usi ngpcﬁlana#@P"Eﬁallatee:sangateSO suldied mideevectBnle weeks ol d)
20 for HG5, LGGGLO, HGGEGLO0. A 5% (w v) of dextrose

solution (D5W of the polyner-CPT conjugates was
f r eshEyamppledar Ecbsdiekingef EReOPT pylpotr wing AdeldegsAd.ofl t he

treatnent. grou r.a 5

CE’?’/ kgﬁy %ag ipﬁoégi\}és A gjﬂmg nrst eﬁ”ﬁ IIT?? é}\cgé lgﬁn%l ?e%eﬂg%m) and

by t aCD-podynieriQHTawhjugate are nbaydsink, mibimumnanunt EFﬁ]éMSO The

dosm val une was .det erm ned based on,a.rati,o of 200 .
e i g

aC C Or dbiRY dréssiaddet ablymedyl . vidisphiild (BMhaiafaid dnellrpagile size in

Three to fjve mce wer tre

The. By FHE ePEE ARG 57 BB B! o FOpOHEl g porent
51§iay€Dalmylhé}@pqt¢Mﬁ@at@ week, thereafter. The MID was
defined as the highest adm ni stered dose that

resulted in a decrease of nmean group BWof |ess than

20% opxhhpleiagesto RETbNgipesiRdindRsend: Bedjughted HEEG6, LGGG10,

result in death of any ani nal
HG6, and HGGG10 (Synthesized according to Example 28).

20  A. In Vivo Toxicity and Blood Chemistry Analysis from Dosing With Parent
Polymer 36e

The toxicity of 36e and its effects on blood chemistry were evaluated in

female Charles River nude mice (13-14 weeks old).  Four treatment groups of six

mice each were treated with a D5W solution of 36e at a dose of 240 mg/kg, 160.
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30 in that group. The maxi num nean body wei ght | oss

and treatnent related deaths for all treated groups
wae@4l2oped in Table 5. 127 WO 2004/ 022099 PCT/US2003/027588

PCT/ US2003/ 027588 Tabl e 5. Treatnent response for the

MID study. Nude mice (n= 3-6) were treated i.v.

tail vein inpjection ent /.kga Max YBW.) oss;

NTR/ ngfggv\;&{)] m lcg—)% g)n%;lr)g Vg éaé bty 1m%t16%on[B§Pfs3lb 5, and 9,
0/6 Z&BFectitlly.- Bodifi vddate wads §EminEDaBd upeh Sio BAY003. fora20 g
0/6 LGGGLO 54 - 20. 6% Day 3 3/3 LGEGLO 36 -9.3%

Y.
130/ SoUsceam A $alsd gproBiMEFooiinE /tBe aqheEl of 5 iice. The
- 0. 80/‘]3\@33’[‘ tllg’ nﬁée’swﬂgafoﬁékwedz&qg%r Q@Bfns?t 53éa/3ys ahPBheRGwice a week,
-23. 9% 3/[3 H& 9
-651 %ere@ﬁy 931©¢cssalmm (45(520(2wl4%er®aqlleae®/f®m ¢4CB nzmsesby retro-

- 2 9 /%@%ybl%ﬁw@%‘gf‘neog D%é/ i ;3%%&% tl% ge %ﬁ&/ce in each

Day 9 gfvup wdrﬁmﬂﬁoﬂc&npléteﬂﬂ’oodﬂ‘mpn’g(@@ analybesCRRilé Ibl}pod samples
for for the

o ubigreRt rEgE oo Ryt el a5 e bofstyt FELlBd chemistry

obser wedysposThd stpdClvasdtopphlliabBay 2F. Atleﬁtmte-duéiaaﬂzﬁﬂby cardiac

d?@ t h%uéoture )unc}el ,e anrgil'l)qgoedrﬁ‘c%]; egghclgoutsg was cc():hect(agl)fm CBC and blood
chemistry analysis in the same manner as on Day 12.

There was no significant difference in BW loss, CBC or blood chemistry data

between any of the 36e treated groups and D5W control group throughout the study,

and no time dependent effects were observed over 23 days for all the treated groups.

15  36e was well tolerated by mice at the maximum dose treated (240 mg/kg).

B. Determination of Maximum Tolerable Dose (MTD) for CDP-CPT
Conjugates.
The MTD was determined using female Charles River nude mice (15-16 weeks old)
20 for HG6, LGGG10, HGGG10. A 5% (w/v) of dextrose solution (D5W) of the
polymer-CPT conjugates was freshly prepared before each injection. Doses for the
treatment groups ranged from 2.25 mg CPT/kg to 54 mg CPT/kg. Dosing was
administered intravenously (i.v.) by tail vein injection on Days 1, 5, and 9. The
dosing volume was determined based upon a ratio of 200 zl for a 20 g mouse, and
25  was scaled appropriately according to actual body weight (BW) of the mice. Three
to five mice were used in each treatment group. The BWs of the mice were followed
daily for the first 5 days and then twice a week, thereafter. The MTD was defined as
the highest administered dose that resulted in a decrease of mean group BW of less
than 20% or the highest administered dose that did not result in death of any animal
30  in that group. The maximum mean body weight loss and treatment related deaths

for all treated groups are listed in Table 5.
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The MID of LGGGLO, HGG, and HGGGLO were determined to
be 36 ng 10 CPT/lcg, 9 ng CPT/lcg, and 9 ng CPT/I cqg,
w0 e®peziopvel y. Based on the structural 128 WIPCT/US2003/027588
2004/ 022099 PCT/ US2003/ 027588 simlarities between
HGG& and HGGGL0, it is expected that the MID for

t hese roups are simlar. Theref , the MID .of
HeeesT?(hi%? - HreaiBeh S tRauseASE (Rl B ¥ e %@Sﬁﬂui‘iﬁﬁw&g@ wgre treated
C. Anty. ol velf hjee@gy Study. The antitunor efficacy

study was performed using femal e Charles River nude

mce (15-16 weeks old). A fragnent (1 mm) of human

LS174T col omcarcinoma tISSUE Was 1 nplanted, -

subcut aneously (28t ) i ntBZkae Maét%é%lﬁﬁk[)@f eDeN

test nouse 10 approximately 14-18 days before dosing

7

The tunor vol un@s det er m ned by2-¥ea&¥0di ng t h&/6
tunor in two di mggsions wigjfy cali p_@ro%q;h?3cal cul gjged
using the formula: tunor volume = (I'éngth x

wi dt h2) /2. Tunor 3¢ol une watlconver3.eW; Pay 13 unor @i ght
assuming 1 nmB ig.equal to ngy tuRdy,.i i ght. g
Treat ment was i %I&il alized 8\%/nen rreg%’r/f’d%%/\ﬁesi ze o/
reached appr oxiL@¥@10/ 60- 160 ng ( BaY6%)DagThe 15 3/3
animal s were s?’ré(% 1d nto twel ve 9r9upsSp, ach groyp
consi sted of seven nice wt tunor STZes tangi ng from
62.5-144.0 ng WEGGHY oup nedn tunor sikes of 88. 6490.7
ng. Mce in ea p were,treated acgording to e
protocol |ist eg‘lbf(%&ﬁgbl e 6?9 Al'l  conj udg:]at e treat r(%}esﬂt S
were adm ni st en@@GGne ravenaysl y by08%i; Dayéd n 0/5

i njection. Tunor i zes were neasured tw ce a week for
the duration of BR& experinént. At5§gé’ ?P(j?of \203%
study, tunors frggeeach eutsBani zed23PUSPayer e 3/3
harvested and frozen at -8Q0_C. Ta 6 si ng
protocol for ef fiE8cy studyla Grougﬁ'i?é)eﬁ?y[)%ose (i§
Rout e Schedul ed gGgT/ kg)' 9 DSW-.4.1¥.DéAD x 3 03 CPT

MGG 95 v éi[ﬁ%ﬁls“ 5 Hobas i?gET“I.-‘{%'%Q%kxxsslﬁgs
HG6 2.25 2.9%; Day 9 0/s

HGGG10 54 313

HGGG10 36 -34%; Day 5 33

HGGG10 18 -16%; Day 3 13

HGGG10 9 -3.3%; Day 9 0/5

HGGG10 45 2.5%; Day 9 0/5

* Mg CDP /kg for the CDP polymer and mg CPT/kg for the three
5 conjugates tested.
b Maximum body weight (BW) loss observed post injection
° Number of treatment-related deaths (Ntr) to the number of mice treated
(N)
The MTD of LGGG10, HG6, and HGGG10 were determined to be 36 mg
10  CPT/kg, 9 mg CPT/kg, and 9 mg CPT/kg, respectively. Based on the structural
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WD 2004/ 022099 PCT/ US2003/ 027588 6 LGGGLO 36 i.v. Q4D

X 37 LGEGI0 18 i.v. (4D x 3 8 LGGGI0 9 i.v. (4D x 3
W@20666299¢ . v. Q4D x 3 10 HGE 4.5 i.v. 4D x 3PC1/LS2003/027588

HGGGI0 9 i.v. (4D x 3 12 HGGGL0 4.5 i.v. (YD x 3 a

Seven mce were used in each group b Doses are

equi val ent of CPT exceE;t for e
i nt r ap@tiptidergiveen HGGLO; ¢ |Ha‘3§ P i eAH?ﬁt‘H]l ﬂéi‘trt%\? Mg for these

schedy|esroWsy &e @fﬁgfa?VTﬁéx efredthe NOHD of HGEGh f{ﬁ&%s‘ced% was assumed

injection wth 5 four-day intervals, 3 =three

i nj ectd o MR T81%e- week interval, first dose was

initialized on day 1 for all groups. e The schedul ed

third dose was not given due to the energing toxicity

f 100 ng irinotecan/ kg 10 Each ani mal was eut hani zed

when . ' the predeterm ned endpoint

si ze ﬁg@gbmn%@&%%lﬁﬁg-to-endpoi nt (TTE) for each

nouse wade aptitvowi affedcyf stody Waepetuatd osing TenEle-Charles River nude

(I 09( e <
ﬁq S@Bnl%' Q%%(é med }MIAV% %}Qellﬁgdlﬂ;]l@ f}r lﬁllﬁaﬂ?_t%’?pnlté g&gli Rlrcinoma

I [ neatlssuegvaesmptantedfsula:uﬁaﬁedwlg (b.camsd cbluemaghttﬂmblof gaah\/\bh mouse

d fi
S90S SR 5 St AR e i

conseaishiwviag ahs envat inome tinehsionsmviglli caligdry apd eﬂ:letdleiﬁd usmg the

t he att ai nt oftheedplnt Ist

ot - R ERoroYBS e CSTBRLY sl e Ty Elyle s coffered 1o
equal l‘ainﬂ)lt\b@gﬂtéh@iundﬂg/ 1 Gfhimt iseeqﬁﬁlUtdYI it tdmoll Ry $¢ight. Treatment was
Ani mal s

sified as treatne rel ate
wer e agfé RLYheR iom B S8 éeaglmiaﬁppftoeﬁmmﬁgy 3@38%#g%ay D). The
deat h amﬁ{&lsrﬁﬁéré séiteasisiof tive e @Soup@ NEAIHERbIPE fiskRH aF e6hen mlce with
death (NTR) are, excl uded frgm TTE cal cul ati ons.

Tu
gr owt FIRRSISKS (aheing opedd rdd* e WibSPIR: g3 WMo SiEfie? ¥5.6-90.7

medi amgt MIB: hRa8NGPY Wire (B adcbrdhglth BRITIRBE0] UERH I Table 6. All
conpared to the control group, was one paraneter

i nvesPP‘Q&&aé"d’“?36‘11@17%%1‘5@61“%1\4%%?41’@?1ﬁVe@f-"fﬁlX: {pil veipgpjection. Tumor

sizes were measured twice a week for the duration of the experiment. At the end of

20  study, tumors from each euthanized mouse were harvested and frozen at —80 °C.

Table 6. Dosing protocol for efficacy study.”

Dose (mg

Group Agent b Route® Schedule’
CPT/kg)
1 D5W - i.v. Q4D x3
2 CPT 9 i.p. Q4D x 2°
3 Irinotecan 100 i.p. Qwkx3
4 HGGGO6 9 iv. Q4D x3
5 HGGG6 4.5 iv. Q4D x3
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WO 2004/ 022099 PCT/ US2003/ 027588 TGD is cal cul ated as
the difference between the nmedian TTE for a treatnent
w@e@yp2209nd t he nedian TTE of the control groupCYl/USD037027588
T - C and is expressed in days, and as a percentage
of the nmedian TTE of the control group; WG = (T-C)/C
where T Ls.equal to nedian TTE for a treatment groups
and C is equal ttac@edoan 5 3dE for thavcontrol Q@ﬂ&p
1. Toxicity. Animals were wei ghed daily on Days 1-5,
then tw ce7weeklyGGGhereaftens8 M ce werig. exam ne@hD x 3
frequently for overt signs of any adverse, drug-
rel ated si de ef fla&G6&10Accept @l e t oxi ciitw for capdiex3
drugs in mce is defined by the NC as a group nean
body-wei gh® | oss HIGd ess thar? 20% duri ng.the st U x3
and not 10 nore than one toxic death anong seven
treated anl0rals. Beults for4bhis effidacy studyQ4lhad
i nclude nmedi an TTE val ues, nedian tunor burden on day
114, treathent MEGE6I8e and deat hs are isummari z€#D x3
Table 7. Table 7. Median NTRe/ Median Tunor P vs P vs
G oup T-C 12adGCDEIGNGRY/ TTEa4Burden in iBSW CPT Q4INEBQ
ng (Nsd)—1-34.Q - . . (Q) Q/1/6 - . 251 4165 47%
(0) Seypsmperepgused 51 @gh FOBB. 8 979 1152 (3) 0/0/4
0. 000%95@9%@% bl OpT k2R Yeab6 (5) 11071 0. 0040
0. 0115 565((51 .7 88%566 (2) 0/1/4 0.0046 0.1369 6
100. 0° 1@5‘111’516%‘%08% l(VBTllﬂliaWI@u@ 0272 0.0289 7 75.6

o S A R G ALE ds
(B Of@t@aSO 0002 0.0028 10 74.2 39.3 113% 668(2)

1/1/ 361966988%2)6\9 )9 ? 7%hreelﬂ’13 bt \91’{117 gne%%ﬁf{%%’loﬁﬂé glosyw% thitialized

0. 004
on day 1 for all groups.

¢ The scheduled third dose was not given due to the emerging toxicity
100 mg irinotecan/kg
10
Each animal was euthanized when tumor weight reached the predetermined
endpoint size (1,500 mg). The time-to-endpoint (TTE) for each mouse was
calculated from the equation: TTE = (log(endpoint-b))/m, where b and m are the
intercept and the slope, respectively, of the line obtained by linear regression of a
15  log-transformed tumor growth data set comprised of the first observation that
exceeded the study endpoint volume and the three consecutive observations that
immediately preceded the attainment of the endpoint volume. Animals that do not
reach the endpoint were assigned a TTE value equal to the last day of the study (114
days). Animals classified as treatment-related deaths (TR) were assigned a TTE
20 value equal to the day of death. Animals classified as non-treatment-related death
(NTR) are excluded from TTE calculations. Tumor growth delay (TGD), defined as
the increase in the median time to endpoint (TTE) in a treatment group compared to

the control group, was one parameter investigated to evaluate treatment efficacy.
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12 78.0 43.1 123% 1010 (2) 0/0/6 0.0006 0.0392 15

"TTE = Tinme (Days) to endpoint (1500 ng) 131 WO
wWQ2MAD2H99 PCT/ US2003/ 027588 b T-C = Di f f er B@IES2003/027588

bet ween TTE (Days) of treated versus control group

%WGE = [(T-Q/C d Mce surviving e NIR = Nunber of

treatnent-related death 5 f NNTR = Nu

non- t FeRtihereusted ax tae ddianpe betwesp the m@”ﬁ% I LEfIOnf &gatment group

eut hapiyzrdnRfibeTTE ARG Jbﬁtr@l@&ﬁﬂ D hp E?laﬁ@ls\&fn%bb‘éd in days,
the D5Wtreat nent group Groqu '"P val ue versus the
()

CPT t and satsnee nercetasg pof(tmp oiegian) e qarrolggrabr ‘GRGRay (T-C)/C
e?g %e %ﬁ\%l ) n{epﬁn Gt P la tr%?t'n‘lgﬁi aoﬁéﬁe ee@ltdeéi 1sV\écquIhto median

D5W umor s he "ot her Si'x con grew to
1500 Tfﬂiﬁmdlpaouonnols(}mpl yi el di ng a nedian TTE of 34.9

d T d
oors CARGDL DR S RGOl SRS B gy v

be COﬂhSIbﬁileeN’IlcteOwbe dxexined eftequdmtlg fdoseeru SIgmshDﬁany adverse drug-

S)a(s gr i g‘gﬁ%rsé%ep%ﬁea{m gc?egtagleggx%l%fd g{/ E:ﬁnce i Tugs i 1511;&/ 1%8%111(3& by the

r el at Ngead ® gtonp hesah dddyeesightolbssnifdess (tinemt 2084 gmmfg thaustidly, and not

i mal | 2 14. Goup 3
BT B R R e Rk x 3) The

medi an TTE for Goup 3 was 68.7 days, correspondi ng
to a significant 33.8 day T-C and a 97% 20 TGD,

gﬁlr \6/1 |t l/\ég‘ ngts ﬁly%his Q{ﬁ\cin\%cgl %tugy tlm:[) dlixcgl#e 1‘&%&}19@1"]? J& Hes nedian tumor

1, 152bu¥gen d¥oday @ U4, a@ain@ASey@ne ane dedtiiede suaimatired & Babdik B

recelﬁqﬁl i.v. Q4D x 3 at 9 and 4.5 ng CPT/I cqg,

respectt¥ely. One treatnent-rel ated death was observed

on Day 16 tn Goup 4, and one N{Rjggath was recorded

on Day 37 in l\Cf\rjtegup 5. The nedi an TTE for I‘Gr{e(zﬁup 4 25 »

was 114 days, jan iU si bilempal ue i net hi § V8 A&
8 T mal B copl ol Wi

st udy. PoRdsichGna ST ani figapt  cpr
79.1 day T Can a 227% TGAD, relative toNgghtrol (P <

0.01). Tumors in five nice of Grltjglﬁ\I ) di d not reach
the 1, 566 my—enppoint These—fivegnicet a-Tedian

t unor burden 0%41256 nmy on Day 114. (O:]'he mg |96an TTE for
G oup 5 vas 655B4day#q.5 anddorresp@ids t /(&5  0.2128 -

significant 3054, day;3lsC apg an B8%ay o4 0.0002 0.0253
4 1140 791 227%  256(5)  1/0/1  0.0040 0.0115

5 65.6 30.7 88% 566 (2) 0/1/4  0.0046 0.1369
6 100.0  65.1 187% 666 (3) 4/0/0  0.0272 0.0289
7 75.6 40.7  117% 221 (3) 0/0/4  0.0018 0.0601
8
9

63.2 28.3 81% 700 (1) 1/0/5  0.0006 0.1064
114.0  79.1 = 227% 394 (4) 0/0/3  0.0002 0.0028
10 74.2 393 113% 668(2) /173 0.0016 0.0673
11 114.0  79.1  227% 500 (5) 1/0/1  0.0040 0.0050
12 78.0 43.1 123% 1010 (2) 0/0/6  0.0006 0.0392

15 *TTE = Time (Days) to endpoint (1500 mg)
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30 TGD, relative to control (P < 0.01). Goups 6-8

were treated with LGGGLIO i.v. Q4D x 3 at 36, 18, and 9
woreno4QEDdkg, respectively. Al though no death WesT/US2003/027588

observed in MID study using this 132 WO 2004/ 022099

PCT/ US2003/ 027588 conjugate in non-tunor bearing mce

at 36, ny CPT/ kg (Table 5 four treatnent- rel ated

deat h3T-hieT Biffesense Beiresml (§ Gy fisaad ¥aisHs coBeEd gravg

mce this dose, two on Day 16 and one

each kI\Qﬁ&%ayS,M(%}gt)éléd 100. These results indicate that
36 ny Mibﬁsing/wnsg probably over the MID of LGGGLO. As

shovvne ﬂg“ﬁer%?ﬁ%ﬂ}}?%% gfdéa\ﬁl\ﬁnt body wei ght | oss

was rec‘iﬁde en the mce were
doSed MTR%B\Im@eCPﬂ'mdngreatmm-mw@athhat this dose is

comowiire Nupedh T gl ee i et D o e

for & Pupludvéras t]anDﬁ)W'IHek@)enV\gmle@r6updb)ys This TTE
val ue; rresﬁp ga (EI?l‘t ]?nlf @ 0.7 day T-C and a
117% USRS MR e ot WP < 0.01). 10

Three mce in this group had a rredl an tunor burden of

2 T
Dié 103%}?[@% Lij;lf?a% ((”9‘?%]7%'5% PE% éhe,Tgca]ﬂgﬁ amﬁa% tfeét jed with
G oupD8WhaEunfods & thaYdher BN SonfrbEnv&! glethO rthe s punag ehdpdnt size,

S|gn|fJ ant 28,3 T-C an 1% TGD, relative to

unt r e t‘:’cadﬁ‘?‘p?ﬂ T'ﬁﬁ%@%%ﬂ@sgl‘%%% The renaining

nmouse i Mydirdatidniddlatbdeaths tnefdiepditsd damagfo f@ﬂ@PTTEt 931|ﬁg/kg Thus,
Day 114. 15 Groups 9 and 10 were dosed w th HGS

Q4D x CgTﬂtlsgbeaqﬂl}s@ergd ngeépqtp th:hls p@slﬁ Eh:ﬁ ?)gpg{uyentd%lg nﬁglan TTE
ang ong (NIRB:cRakis Y€1 @a 1>r es&fe@ﬁqldirg% 015 48y QI @ayg 44% TGD,

and 84, respectively he median TTE for G aoup 9

t he miplativiq untreated a%rol miqgi (8ot FiREi/igan b AocHimE dp BFHYS g Spsgrvived to
a si g@a§|1g4ant 79.1 day T-C and a 227% TG, relative

to untreated control mce (P < 0.01). Four mice in

Group 9 Grawp 3 rersitied irimecen brat BY BefkedRvaoy 3 he meghiay TTE for
114. gq&é,ﬁ?%’gl%g? £0J011%£%H&1n%90 Wtk $H9Y ﬁ?/y TT@'aﬁd a 97%

TTE v corres on ifrcant 39.3 d
aftl aTGIBYIAER, 0 ccvlétoatrmom(l’ﬁoo @BnTlnget amingle sgPived @ DED) 114 with a

The r ?”g Hg.glgo th}Pdeﬁno f“lﬁznl?ﬁgl\?o 6&%&% ggaiargédan tumor

bur den
dosed V\A(ﬁxhulbdGB(“at@ i rame1vey4|HG<GG6atv Q4dnhd 3 .ab Inapd Q5 mg CPT/kg,

CPT/ kgééae gﬁae C&)ne @ea%nelg gat%cﬁ 8%&1%%0%@1\%& gxq [ﬁggg r]11 Y\-@C?'UP 4, and

recor
G OupSmé.NTRrﬂﬂaaLhzwa&GB@ldbﬂi@nd%}/Sﬂam(ﬁl@'ﬁb glajie, median TTE for Group 4

tr g%geg}} é\r/]ﬁ(ly (d,%?ﬁ;r QI%TT%QHZ@A Elj.p%ésf glﬁ dvaéue2 §17 39115 é%LlJyeSﬁl?Sn dl‘SFE value
corresponds to a significant 79.1 day T—C and a 227% TGD, relative to control (P <

0.01). Tumors in five mice of Group 4 did not reach the 1,500 mg endpoint. These

five mice had a median tumor burden of 256 mg on Day 114. The median TTE for

Group 5 was 65.6 days, and corresponds to a significant 30.7 day T-C and an 88%

30  TGD, relative to control (P <0.01).

Groups 6-8 were treated with LGGG10 i.v. Q4D x 3 at 36, 18, and 9 mg

CPT/kg, respectively. Although no death was observed in MTD study using this
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TAD, relative to control mce (P < 0.01). Tunors in
five mce in Goup 11 did not reach the endpoint;

wao bhegefopwve m ce had a nedian tunor burden of PODUSIPODOR7588
Day 30 114. The TTE val ue of G oup 12 corresponds to a
significant 43.1 day T-C and a 123% TGD, rel ative to
control mce (P < 0.01). The renmainin
t hi s CogigwR ihAEN-BITAE PRaing: Mt At %Ptgeﬁgyikg iTgli?) S}rﬁowleaﬂnenf-
Day %%ﬂtedjdgﬁhmg QQ4{ea %p@l%uF @Wh%amlbg%ﬁaﬁice Dglven at this

t unor grovvt curve as a function of tine for the
CPT, dos¢.rivpeediy 10@mbene eachiop Daps ghait 1o nthegpdesuliy cwécate that

test %%mcgﬁpy&qm R8Ot ﬁ\@rﬁto@ifed;@i@eAs SRV BAEBE 5, no
| mer  ( HGOGh HGGGL0)

W th at their
MPBDs sagleﬁcashmv\y wmglmlwrveasaewﬂﬁé in kMM @}hdylvmhen the mice were

con c%%c?éf'c 13 eP’fﬁc i gicﬁ tt]pa? kis M@P?s l%lc% ﬁr@lmﬁd Tﬁ%ﬁne the
o nht-

prol onged tu bition conpared t
and MrTDm:ﬁIe(EGGlO beesommhaﬁ beiweor 1§ koifthe 6@?50@5 El@ medlall TTE

u El
9 shoi\?/?/1 t ]tlp ﬁ(ewﬂ%?&as ngte6 !(j:éaJs eﬁ;&ézﬂ %géelp? oblgéép(ﬁlds foa
t hr eesigfificanh 68.2 dop|Ty-Qears! avhEFvo dE@EdIGHSVQ hvecmmm'@n@n@’ < 0.0D).

10 " bride R it 408w L Aot IR H 2l SKDUTT 14. One
il : uSlatedlTe dedtln whas gaeoeled On deyoies tin alreqi 813‘1 migi G /M]}J The median
pol yner.-drug conj u as ..greater. antitunoyr . ef

vvhenn'ﬁ Eﬁ‘rg%fr(g@u? 8 Vﬁ% ?3 I%o%ngsoﬁﬁj J 3151%§°rr5‘?58%1151ﬁ'§%f‘1)§1g81ﬂcam 283
to t r@yenr@l REE dn 164 mg;ltliel@ﬁve( IPitehifee coptrandice e@uc @d1). The
rena Cl ear ance. . an (0] (0] M ce n

body REHHIE RIS WNE%% la% e ﬁ?ﬂﬁé %ﬂ&’d?g 'z R@h@%

piptt edtdl&fps??ﬂﬂ 10RTere idbded ﬁilthCHG6 aﬁdQﬁDQ; 3 hr Qall}]d 4.5 mg CPT/kg,
conj ugat es cont ai ni ng_hi at _t hei

b ATl 0oy ik AL AP BR B bR BEBR A CHOUe Bup Davs 47
( CPT) alﬁnﬂl tl&%ed'tw@l COR HE&LETTW b Gtré'l? § Klag Itliéclhﬁbﬁmum 114 days.
| i nker dosed %/hel r MIDs (G oups and 11

13, 10/?hliéFTﬁ/vala% GOISPEws tPes &éeltﬁwm B:1 daymdi VB 227% TGD,
l'oss Qi Qﬁreﬁ?@l coﬁtm 11994 Yp QN 1Y 9B e nW!:é fh Groth ¥aB& median

i nker, was simlar he maxi nrum MBW | oss recorded

20 i ineobwidanof 34ang on R@gl i4gTht @edign TEEdfr Grawp Aifrps 74.2 days.
grouprfie af*r]? Qgﬁﬂe W@n%ﬁgnds%sae Si §nt r@CEO GQ}E ¢ b na1ﬁ1| 41158 TGD,

ot her " treat nent groups and he D5W group. Mean
body wéitightto cestteet maet (o< ﬂihe rem@vr@g gwp aricgjit Group 10 had a

treatp nglr ? ﬁ-‘d&%ﬁ&%g& ayi on of therapy. D

Corre on O unor si z nt hani zed nouse and t he
CPT con@rn\upsaltll on InweSdosat Wik FHREIGAY itvuEP. x Bagl? and 4.5 mg

FB?)’I ¥ ersegp%gttlvfe[yo 6‘11%&%11@%-&1'3& QeI LV% fe%}dgcf ot B?y 16 in Group

11. The medlan TTE for Groups 11 and 12 were 114 days and 78 days, respectively.
The TTE value for Group 11 corresponds to a significant 79.1 day T-C and a 227%

TGD, relative to control mice (P < 0.01). Tumors in five mice in Group 11 did not
reach the endpoint; these five mice had a median tumor burden of 500 mg on Day
30 114. The TTE value of Group 12 corresponds to a significant 43.1 day T-C and a
123% TGD, relative to control mice (P < 0.01). The remaining two mice in this

group had a median tumor burden of 1,010 mg on Day 114.
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mouse study was thawed and placed in a 2 m lysis tube
(Lysing Matrix D, Qbiogen). 300 pL of lysis reagent

W@ @ahthogaope - M Mormal i an Ti ssue 30 Lysi s/ Ext r apCT/082003/027588
reagent) was added to each tube. The tissue was
homogeni zed on a FastPrep FP12 honpgeni zer ((Qbi ogen)
at 5 m's for 40 sec. Honogeni zati on was repeated six

tines IW1§HTD°HW%hFWW%P%&HhBépmééﬁmﬁu@b@@é@?@ CPT, irinotecan,

honog G[IG@GII 0 anits dibkest AoddioiP d%%ét@co- f Qiglgg CPT/kg) and the other three
PCT/ US2003/ 027588 honogeni zed sol ution

centr |°P‘H@%aéesa‘i“t H@é‘@%wﬂf@}%l HE G0, TOGY, I@GGGIM att their MTDs are
sol ut |sﬁ>cﬁfvﬁ/\/ﬁ§F§We| g‘QQﬁe %HEG B%h%o\l_&lﬁ 111% %&egll %}lﬁ%ﬁéf\’%ﬁheu MTDs

added. al i quot of
soPut i 6H1a&?d( @Pleapllobvw%ﬂm% gheyvitb gelribitied compartd om D5, CPT and

st and ifRfecd Bile th&f?dR thﬁg{p&%%%é&?\g Bﬁﬁg‘% %lg%kna\g@}ﬁ?GGIO that

centrifuged for 15 mn
(270 P Hsdrated e Higwiet hshew thatither¢iid a dlstdlct tgse eesponsk Midraall three of

an  Hilefe {7&1{/1113? Q\;h}éﬁ 'd§sed EQ el %‘Tﬁl a%td af ﬂalggg gpl(r MTIRQ )Thfz dnedium

concentrati on I ssue) to tunor
i |1 ustuzaregowth CF-H\QEI rﬁH HQGGCPEne BIEE G0 abdhodbse@st 9 mg CPT/kg as

'Sgg terhggll t¥at§ EL%'%’E}% C?)?Dé&gg lflzgp’&r% )%1@]9 I\Eiifa n%yglﬁl g/xug conjugate has

am deglleatnk@mtunicﬁ eBetterten lobinpauBtoAnBlowVOY c&hjdbatesPrebumably due

52 polTeebieh e iioh S ed a? rediegbingl ccrance

diim dai\déam BaB! Welglﬁ&dgs obWicel5 Bfean b @%%1}&' @{@W’é'l&ses as a

f
oY 5 PN 1. Bk Bt Sl e o s
n’iS(t uccmtetuﬂn@ hehi W @bl@llnén at gleu l\l/ITDs I|:’11 11). ll\/Itamlr%un MBW Josses
-im dazol e e resul tl
5 el ?’g%sgl F‘E&P %‘U&%‘P\%a@ﬁiha% R W papgeates withobe wiglycinadinker dosed

dri edatuiicieM VRS (@hm]psﬂﬂ Qné Q'l} %ei’éa? g%,s 55855 37 gndA[rlPB 6% éefpectwely
| owed by

anhyd a&nu&ﬁ% PﬁgG@ (ﬁnj%) the only conjugate with a glycme linker, was

sunllar to the maximum MBW loss recorded for irinotecan (5.0%). Negligible
20 (<5%) maximum group mean body-weight losses were recorded in all the other
treatment groups and in the DSW group. Mean body weight returned to baseline

levels for all treatment groups following cessation of therapy.

D Correlation of Tumor size of enthanized mouse and the CPT concentration in

25  corresponding tumor.

Each tumor harvested from mice at the completion of the LS174t xenograft

mouse study was thawed and placed in a 2 ml lysis tube (Lysing Matrix D,
Qbiogen). 300 pL of lysis reagent (Cellytic -MT Mommalian Tissue

30 Lysis/Extraction reagent) was added to each tube. The tissue was homogenized on a
FastPrep FP12 homogenizer (Qbiogen) at 5 m/s for 40 sec. Homogenization was

repeated six times with a 10 min interval between successive homogenization. The
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20 2eq). The solution was stirred in dark for 48 h and

di al yzed in water using 25000 MACO nenbrane for 3
wa@l2008/023Db%e sol uti on was then filtered using 0.PCT/OS2003/027588

filter and |lyophilized. A yellow solid (920 ng) 52

was obt ai ned. The wt% of AnB is around 13% Exanpl e

46: Synt hesis of Pol y(CDDC- PEG ) - hotericin B 53

i mi neholmqgmszed pBItip BVanCeigy 0239 gfeqiﬁusméépd?27%%81~ of the

Dl EA Sl\lﬁhlon JaEin m%ecg OUth\CIH 10 ML]\W\MQIHB &aﬂld@ecﬁ J\H\éhqgo} of 400

X" r ‘%1) MeéjH W'élk adde‘d t tthis S3luBorAAltbr I%E@viﬂgﬁﬁ’d\h(nﬁogenrzad kajition to
were dried under vacuum at room t.enperat ure. O (1

10 of e BRHODARIPIEEE TS SCHEOL B SFulfsier got Biaaly = 14000
by; addi fge gjpexfhthtE&ﬂ) ALS Was ‘irﬁxédhﬁltlﬂﬂhﬁrﬁ\l HEQ la)dBlject@Sinto an

crashed out excess’ et her days later and
di al yEBIC dei emglyglsoad)e NCR P e rCé’rTecerrmntmemh(ng?h%wp@ tg tumor

of -po 0
det grirln%gl d sllsr%g@é%ﬂéé u?ﬂ—l%gé%% Fgg Mﬁ%ﬁ&a@% e)f%@[lVéo@e%,Earlelated

(1. 12gymor.s#s. ol ) was di ssol ved in water (55 m).

10 Nal'l)% ‘gqlg ag'ﬁé%t ém%‘ﬂ?bly@D@q% At RIS | 5?91a‘ﬁ@1§ie linker

stirr room nperature tor 20 mn and
str esthamedIIC for 24h in dark. BaC 2 sol ution was
added (5.05 eq) to the solution to giMe dmredi ate
preci pitatd of Ba(104)2 ‘The preci pi=t at e ~owas

fi!teLé sokuti o was ded,to 0
adj ust \pH t o 11o hot erli Ck.ameB ( V%YW
t hen added to solution and stirred ‘at rt in dark 15 n
for 48h. The pH of solution was nmaintained to be 11 by
addi ng NaOH (0. 1N)
52
Poly(CDDC-PEG) (788 mg) and 1,1’-carbonyl diimidazole (CDI, 1.45 g, 50
15  eq.) were stirred in anhydrous DMSO (10 mL) in the presence of DMAP (429 mg,
20 eq) for 16 h. Ether (200 mL) was added to the mixture to precipitate
poly(CDDC-PEG)-carbonyl-imidazole. The resulting yellow solid was washed with
ether 2 x 200 mL and dried under vacuum. The solid was dissolved in anhydrous
DMSO (15 mL), followed by adding AmB (332 mg, 2 eq) and DMAP (43.0 mg,
20 2eq). The solution was stirred in dark for 48 h and dialyzed in water using 25000
MWCO membrane for 3 days. The solution was then filtered using 0.2 pum filter
and lyophilized. A yellow solid (920 mg) 52 was obtained. The wt% of AmB is

around 13%.

Example 46: Synthesis of Poly(CDDC-PEG)-Amphotericin B 53 via imine linker
25
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t hroughout the reaction. The solution was dial yzed at

4 C for 48 h using 25000 MACO and | yophilized to give
wa2@3/ozeopol yner - AmB conj ugate 53 as a yel |l ow PoOmis2003/027588

The wt% of AnB is determned to be 18 using W

spectroneter at 405 nm 20 D. References Additiona

cycl odextrin-containing polynmers that can be nodified

accor di \{d the,t ‘hi ngs. o piesert, i nti on, NalO,
as meIF/ge methods o kp&dpaﬁrig/ UcH, 2 pol yne?gZs ﬂ”“’k“’&\)L%-——+>

di sclosed in U. S. Paientuaepllcatlons 09/ 203, 556,
09/ 339, 818, 25 09/453, 707, 10/021, 294 and 10/ 021, 312,

all of which, hereby |ncorpo 3] n by,

referenceiﬂ ‘gngrn nt | df t ﬁfeéenges

patents, and publi dat’ d ﬁere i n er /f\/~}\/ﬂ%%
i ncor por at ed by reference 136 WO 2004/ 22099

PCT/ US2003/ 027588 Equrvalents Those skilled in the

art will recognize, certain usi A&y no
more thar @r@%ﬁ%gl%’)&)gﬁ Wgﬁ)t ‘ﬁetl? HCCIS YRS at 10?111 temperature.

equi vahaIt 8 0t §1B2mE INIONHSs RIBEH 1RANRAS andbfolbwets By adding of
t hereof described herein. Such equi val ents are

cohsi BEAE D e fiikiHien Polygier ¥asg ehsrl Oyt yith Xpgps Aihpiondays later

and apgy cﬁ&l £liedinRgsbdvaviinatd RMnBEINE FR4BE. ThYield of poly(CDDC-
WO 2004/ 02 099 PCT/ US2003/027588 W claim 1. A

conpoBR@) isdfrié e nthed it p Felymen wasideterrgingd psing(GP(tq bgy/0-100
L3 ~Typy S w (D
Poly(CDDC-PEG) (1.124g, 0.25 mmol) was dissolved in water (55 mL).
10 NalO4 (0.264g, 5 eq.) was added. The solution was stirred in dark at room
temperature for 20 min and stored at 4 °C for 24h in dark. BaCl, solution was added
(5.05 eq) to the solution to give immediate precipitation of Ba(I04),. The precipitate
was filtered.  Saturated Na,COs; solution was added to adjust pH to 11.
Amphotericin B (343mg, 1.5 eq) was then added to solution and stirred at rt in dark
15  for 48h. The pH of solution was maintained to be 11 by adding NaOH (0.1N)
throughout the reaction. The solution was dialyzed at 4 °C for 48 h using 25000
MWCO and lyophilized to give 1.03 g polymer-AmB conjugate 53 as a yellow
powder. The wt% of AmB is determined to be 18 using UV spectrometer at 405
nm.
20
D. References
Additional cyclodextrin-containing polymers that can be modified according
to the teachings of the present invention, as well as methods of preparing such
polymers, are disclosed in U.S. Patent applications 09/203,556, 09/339,818,
25  09/453,707, 10/021,294, and 10/021,312, all of which are hereby incorporated
herein by reference in their entireties.
All of the references, patents, and publications cited herein are hereby

incorporated by reference.
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wherein P represents a linear or branched pol yner

chain; CD represents a cyclodextrin noiety; 10 Li, L2
waea4BR099 ndependent |y for each occurrence, neRCDES2003/027588

absent or represent a |inker group; D, independently

for each occurrence, represents a therapeutic agent or

a prodrug thereof; T, independently for each

occurrence, represents a targeting |ligand or precursor

15 t hégeobflenm, m and v, independently for each

occurrence nt.integers in the range of 1 to
10; n and 3P&§§%@%§Hﬁ%ﬁ??ygﬁg?O%%§h°b%%%$WQﬁ@@ﬁmnumngnonune
r epr esentrodineierpeantation, tduteroan gguitflends tolte &dPdunds and methods

30.000; and 20.b represents_an integer in the range of
1 To R8T teBo Bt AR i oGPPI EHER o CRGPEEL be Witk he
cycl odet bif thisThveatibesdire fovesd 8 HeGBlidwide cladid VO

2004/ 022099 PCT/ US2003/ 027588 2. The conpound of
claim11l, wherein the polyner chain conprises n' units

of U  wherein n' represents an integer in the range

of 1 to about 30,000; and Uis represented by the
general formula: Tz L4 CODL (Df gL Ty z 6 [(I)f]g
5 wherein CD represents a cyclodextrin nol ecule, or
derivative thereof; L4, L5, L6, and L7, independently
for each occurrence, may be absent or represent a

i nker group; 10 D and D, independently for each
occurrence, represent the sanme or different

t herapeutic agent or prodrugs thereof;
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T and T', independently for each occurrence,
represents the sanme or different targeting |ligand or
w@e@ane9y thereof; f and y, independently forP@HUR2003/027588
occurrence, represent an integer in the range of 1 15
and 10; and g and z, independently for each
‘ence, represent an integer in the range of 0O
and 10. 3. A compound represented by Fornula I1: 139
WD 2004/ 022099 PCT/ US2003/027588 LTJIn L7 p L6 P L8
110 LA dom@jouhd tdprasefifdl by Kprmulaiher ein P represents a
mononer unit of a polyner; 5 T, independently for each
occurrence, represents a targeting ligand or a
preqursor —thereof; L6, L7, L8, L9, and L10,
i ndgpendent|{l y for each occurrence, may be absent or
repredﬁﬁﬂ i nker group; CD, independently for each
oc:c:urre'u:@-1 represents a cyclodextrin noiety or a 10
derlvat1 thereof; D, independently for each
occyrrepce,| represents a therapeutic agent or a
prod%ugr fefm t hereof; in, i ndependently for each
occurrence, re ents an teger in the range of 1 to
10; 15w repre%eﬁfs- rT%I.Eer in the range of 1 to
about 30, 000:; andlp, I ndependent|y for each
occurrepce, represent an integer in the range of 0 to
10, wherein CD and D are each present at |east once in

t he confnu d.

(1)
Vw O

wherein

P represents a linear or branched polymer chain;

CD represents a cyclodextrin moiety;

L;, L, and L3, independently for each occurrence, may be absent or represent a
linker group;

D, independently for each occurrence, represents a therapeutic agent or a prodrug
thereof; '

T, independently for each occurrence, represents a targeting ligand or precursor
thereof;

a, m and v, independently for each occurrence, represent integers in the range of 1
to 10;

n and w, independently for each occurrence, represent an integer in the range of 0
to about 30,000; and

b represents an integer in the range of 1 to about 30,000; and

wherein either P comprises cyclodextrin moieties or n is at least 1.
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140 WD 2004/ 022099 PCT/ US2003/ 027588 4. A conpound
represented by Formula IlIl: v TLz i4 CDL7 ~Df g

wa.go/02099 6 ~D)f g 1) wherein 5 CD represent BCHUS2003/027588
cycl odextrin nol ecule, or derivative thereof; L4, L5,

2;23 e 1% &lﬁlzlpgb]}cg%fgcﬁ%qge tv{fl ehe}cyg Ehegf})&z\ S glg%cg)ﬁgglisegg’yun?ts of U,

WHRHSP ﬁnﬂa%[htslaﬂ‘ts bR [nt@gﬂa@ h @6 GMeRITA Q0 abQRNBEDV0L artd € iS@PRsented
or different therapeutic agent or prodrugs t her eof

by Ohérgensthl formulaidependent |y for each occurrence,

represent the sane or different targeting |ligand or

pfecursor there f% gan y, independently for each
Ccurrence, rep esét yap integer in the range of 1

an[integer in thelrange of 1 to

bout 30, 000; and 1& g pnd z, independently for each
ccurrence, represept an‘integer in the range of 0
nd 10, wher et 1e occurrence of g

epresqﬁts an inte%Fr greater[than7o. The conpound
e

0

apd 10; h repregent
a

0

a

r

of any gf |clains 1° wher ¢i n| t Ifé IinkPr gr oup
;

m

Y

e

0

u

OT (U (D

epresent § a—hydrogarbytene p \wherein one or nore
bt h I@%h;groups isToptionaII ﬂ% acej by a 20 group
(provi dég that rnone pf the gro s are adjacent to
ach ot her), whefei n each Y, independently for each
ccurrence, is sel gae from substitufed or
psubstituted ar f 141 WO 2004/ 02209¢

PCT/ US2003/ 02758 g

A4

wherein

CD represents a cyclodextrin molecule, or derivative thereof;

L4, Ls, Lg, and L, independently for each occurrence, may be absent or represent
a linker group;

D and D’, independently for each occurrence, represent the same or different
therapeutic agent or prodrugs thereof;

T and T°, independently for each occurrence, represents the same or different
targeting ligand or precursor thereof;

f and y, independently for each occurrence, represent an integer in the range of 1
and 10; and

g and z, independently for each occurrence, represent an integer in the range of 0

and 10.

3. A compound represented by Formula IT:
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“whenein the bhio

het eroaryl, cycl oal kyl, heterocycl oal kyl, or -0-,
C(=X) (wherein Xis NRI, Oor S, -0C(O-, -C(=00¢0

WO NREA2209NRICO-, -C(ONRI-, -S(O"- (wherein nPCBHUN003027588

or 2), -0OC(O-NRl, -NRL-C(O-NR1-, NR1-C(NR1)-NRL-,
and =B(OR1)-; and Rl i ndependent|ly for each
occurrence, represen or a lower alkyl. b 6. The
compound of any of c r£¥ -4, wherein the |inker
groyup represents an amnd® acid or peptide,| or
derijvative thereof. .lIhe conpound of any pf clains
1-4( wherein said th rﬁpeulic agent is a snpll
nol ¢gcul e, a peptide, a jprot'ein or a pol yner|that has
thenapeutic activity. 8. The congound of any of clains
1-43—whergiat he theradeuti c agert—g qhydroephobic 10
(log P>0.4| 0.6, 0.8, 1). 9. The conpound| of any of
cl aijms 1- 4, mherejn t he therlapeuti c agent hps | ow
aqueous sol ubility. 10. Tpe [congound of any|of clains
1-4} wherein ther utii c pgeat qr targeting|ligand is
coval ent | y-bonded |to the 'jker group vi a
bi ohydr ol yzabl e q . éD Thg conpound of clai m 10,

ydr olt 1ab dnhdgi s sel ectefd froman
ester, am de, carbonate or a carbarnate. 1R, gr
conpound of any of clainms 1-4, wherein therapeutic
agent is selected froman anti-cancer, anti-fungal,
anti-bacterial, anti-mycotic, or anti-viral
PHefdpeutic. 13. The conpound of any of clains 1-4,
wher ep pefhendshenaRB: bt @9 8 ?Blyhfera r ecept or 20
agoni st. 14. The conpound any of clains 1-4,
wher eT,nndmndd:m]yafpe eadheocgyserice] pEeselds @ pareeting 11gand Or a precursor
tJaﬁntagomst 142 WO 2004/ 022099 PCT/ US2003/ 027588 15.

onpound of any of clains 1-4, wherein the

conmpoynd ;i $.:bLeda@r Bgabl®Rpeidentdy gor estkbb&uritfice, The be absent or
conmpound. of any of clains 1-4, wherein the conpound
lﬁagﬁaﬁﬁdﬁﬁé?QQV@rage (Me,) nDIecuIar m5|ght bet ween
1, 000~+0 1
cl ai rr%bl 112& 9&2&%1?%1{ ﬁéCh Z?C%{r?ceﬁ ggﬁg nu é‘igégggn moiety ot a
4dwﬁmnmﬂemmfar wei ght betmeen 5, OOO to 200 000 amu.

The f any of clains erein the
pol yn]}é infge U‘nghg’é Fa%%‘%‘%}ﬁgncel( hﬁprﬁse% |am@fffrl%el,uﬁﬁ,@ﬁaﬂt0f a prodrug
@@&wﬁgga@o,ooo to 100, 000 armu.

m, independently for each occurrence, represents an integer in the range of 1 to
10;

o represents an integer in the range of 1 to about 30,000; and

p, n, and g, independently for each occurrence, represent an integer in the range of
0to 10,

wherein CD and D are each present at least once in the compound.
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19. A pharmaceutical preparation conprising a
phar maceuti cal excipient and a 10 conpound of any of

web@iuns099 4, or a pharnmaceutically accept abl e BPSTL/E82003/027588

salt, or hydrate thereof. 20. A pharnmaceutical dosage

b B el CRRBIALTS Lo oL 2T

— A nethod for-treatifng an ani nal conpri sing
mnistering a he&@pe tically 15 efflective anount
one or nore o Eeyc nmpounds of any |of clainms 1-4.

A nmet hod for| copducti ng a pharnmacedti cal business,
conprising: a. nufact yri ng a fornul atji on or kit
i nmcludi ng a pharmaceutical conposition of any of the
conmpounds of [ctarm I, 2, 3;] or 4; and h. marketing to
2] :ovider the benetitis ¢i-ng t he
| ati on or in thejtr of a di sease
[ éje . 23. A thod for @Pﬂu ting a
phar fi cal business, conpti . a. providing a
dijst ri buti'oh net rkef r selling a pﬁarnaceutica
conposition of any|of |the conpounds off claim1, 2, 3,
4; and 143 WO 9 /922099 PCT/ US2003/ 027588 b.

iding instrugttonfrmterial to patiems or

physi cians for using the preparation in {8 treatnent

of a disease or disorder. 24. A nethod for conducting

a pharmaceuti cal business, conprising: a. determ ning
WherPropriate fornulati on and dosage of a

pharmaceutical 5 conposition of any of the conpounds

of cl GDrrﬁmesezlts %Cyc&demlmkim]é@)\ﬂ@la%tdleﬂ'@att‘/ﬁéh%lﬂ@fut i C

21[ ]?T Ic:aﬂli '19 [ug )T(Jm':i ?{pe&ﬁ]&ﬂh%f‘%écﬁ o%gtgﬁ&cétlgg%gggbseflp& represent
ﬁhﬂhﬁ@hﬂ@gon network for selllng a preparat|on or

preparat|on i dentifj as havi ng an .
acceppafﬁ}de =h%1|dslffélétﬂ?t gq:o%cf L ePcoyk e%, 1%%%%&’!%%‘1% or different
J%EEM%%zehﬂ&HH&hﬁ @Brepfldi tional step of providing a
S gr rketing the preparation to
heal tliczmdeTb riodégedently2®r cachechadnicer repoasduicthenggme or different
?eut cal bhusi eSSr conprising: a. determ ning an
PBEIEQFglﬂ%?%Eyﬁﬁf%% and dosage of a pharnaceutica
cormowu{d PNn@peadeht§ffot ERhCREMOEHRESreples€iltanMhibgerdn e range of 1
or 4; and 15 b. licensing, to a third party, E
adgits for further devel opnent and sal e of

h represents an integer in the range of 1 to about 30,000; and
g and z, independently for each occurrence, represent an integer in the range of 0
and 10,

wherein at least one occurrence of g represents an integer greater than 0.

5. The compound of any of claims 1-4, wherein the linker group represents a
hydrocarbylene group wherein one or more methylene groups is optionally replaced by a
group Y (provided that none of the Y groups are adjacent to each other), wherein each Y,

independently for each occurrence, is selected from, substituted or unsubstituted aryl,
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the formulation. 27. A nmethod of preparing the
conpound of claiml1, 2, 3, or 4. 28. A nodified

w@ymhozbesdrin ring, wherein exactly two hydr oxpeT/US2003/027588

noi eties are replaced by a nitrogen or sulfur at om of
an am no 20 29. dlfled | odext rj 'n of
118735‘?%12@’39%1@?19]?%“9%1%&1 LEILH gieh ing Of )
-8eid)-, = m}@klf-l 2R exs Q:@t@}m - S(ldj,g (%el%hﬁhmo?% or 2),
wherein thé anmino acid i § cysteine, pt opha

OORTY, AR oA SR MR Y B end 4G nend Rs,
004/ 0220
f‘hﬁ%?g?g?r(fé‘?@ggém@ﬁe’ﬁ?pﬁ%s&vg%ar% 37668§3Y1!'ri n ring of

claim 28, wherein the am no acid is i ncl uded in an

l | g%}%?&h?@gﬁ%ﬁﬁ&%&wﬁ 4™ 166]? B2 lfJl <thgr?1%¢’ més.?sg]lltﬁ an amino

ahm%l@egﬂ&w%paa%m@Qfépédfses 2-30 am no aci d residues.
5 33. nodi fied cycl odextrin ring of claim 31,

wherein the oligopeptide conprises 2-15 amno acid -
7. esi dRSondbund'of AT claiMBl &f, wieldibkAd therapeutic agent is a small
cycl odextrin-containing pol yfrer, wherein a plurality
nodledsiloaqteptide, myireteiness agradyaenthitdas tierapevae a0 t he
pol ynmer through attachnments that are cl eaved under
bi ol ogi cal conditions to rel ease the bioactive
81oi etThesonipoumhef siyrofadhiing il st, méteraim thsftherhpeutio lagensris slrophobic

tiqpbfgggyh s in release of the bioactive agent.

°CO é of any of clains 1-4, wherein

t herapeutic agent is selected from anorexics,
antiarthritics nt i hmat.i ent nticonvu nt
St i st of B AR 4k vAEIL e Bhp R BRI R B
AdeNkSolBdity nauseant s, antineopl astics, 15
antipruritics, antipsychotics, antipyretics,
anti spasnodi cs, cardiovascular preparations,

Nt hpReLERShY 68 an}ﬁdﬂﬂl:ﬁﬁl's 94, WiRsae 'tﬂe?ép@ﬁﬁa ae®0br @tgeting ligand
nervous system stimulants, cough and

ip cexmdaralyFomded thethe Higlsertenpnpsyia i dn@aﬂﬁﬂ@bonérnnnes,

bone growth stinulants and bone resorption

i nhi bitors, imunosuppressives, nuscle relaxants,

Idsychidst qompoand of clgimal 40, Wl@;t,emtﬂn@lmqhym plyertde bond is selected from an
anti 20 epileptics,

‘ﬁﬁ%§Pﬂ§?ﬁ@% n §p oa%%gfn%%datlves neurol eptic agents,

antldepressants anxi ol ytics, anticonvul sant agents,

eur bl ocki n n anti I|ner [ d . )
ol { HihoaEd gBaR o aifdi o Sk R She i st fegied from an
AGERhSer, A-TRGhE BRE-Bh&@Srial, anti-mycotic, or anti-viral therapeutic.

13.  The compound of any of claims 1-4, wherein the therapeutic agent is a receptor

agonist.

14.  The compound of any of claims 1-4, wherein the therapeutic agent is a receptor

antagonist.
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antiarrhythm cs, and anti hypertensive agents. 145

WO 2004/022099 PCT/US2003/027588

15. The compound of any of claims 1-4, wherein the compound is biodegradable or

bioerodable.

16.  The compound of any of claims 1-4, wherein the compound has a number average

(M;) molecular weight between 1,000 to 500,000 amu.

17.  The compound of any of claims 1-4, wherein the polymer has a number average

(M,) molecular weight between 5,000 to 200,000 amu.

18.  The compound of any of claims 1-4, wherein the polymer has a number average

(My) molecular weight between 10,000 to 100,000 amu.

19. A pharmaceutical preparation comprising a pharmaceutical excipient and a
compound of any of claims 1-4, or a phaimaceutically acceptable ester, salt, or hydrate

thereof.

20. A pharmaceutical dosage form comprising of a therapeutically effective amount

of one or more of the compounds of any of claims 1-4.

21. A method for treating an animal comprising administering a therapeutically

effective amount of one or more of the compounds of any of claims 1-4.

22, A method for conducting a pharmaceutical business, comprising:

a. manufacturing a formulation or kit including a pharmaceutical
composition of any of the compounds of claim 1, 2, 3, or 4; and

b. marketing to healthcare providers the benefits of using the formulation or

kit in the treatment of a disease or disorder.

23. A method for conducting a pharmaceutical business, comprising:
a. providing a distribution network for selling a pharmaceutical composition

of any of the compounds of claim 1, 2, 3, or 4; and
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b. providing instruction material to patients or physicians for using the

preparation in the treatment of a disease or disorder.

24. A method for conducting a pharrﬁaceutical business, comprising:

a. determining an appropriate formulation and dosage of a pharmaceutical
composition of any of the compounds of claim 1, 2, 3, or 4;

b. conducting therapeutic profiling of formulations identified in step (a), for
efficacy and toxicity in animals; and

c. providing a distribution network for selling a preparation or preparations

identified in step (b) as having an acceptable therapeutic profile.

25. The method of claim 24, including an additional step of providing a sales group

for marketing the preparation to healthcare providers.

26. A method for conducting a pharmaceutical business, comprising:

a. determining an appropriate formulation and dosage of a pharmaceutical
composition of any of the compounds of claim 1, 2, 3, or 4; and

b. licensing, to a third party, the rights for further development and sale of

the formulation.
27. A method of preparing the compound of claim 1, 2, 3, or 4.

28. A modified cyclodextrin ring, wherein exactly two hydroxyl moieties are replaced

by a nitrogen or sulfur atom of an amino acid.

29. A modified cyclodextrin ring of claim 28, wherein the amino acid is an alpha-

amino acid.

30. A modified cyclodextrin ring of claim 29, wherein the amino acid is cysteine,

tryptophan, giutamic acid, aspartic acid, lysine, arginine, histidine, or arginine.
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31. A modified cyclodextrin ring of claim 28, wherein the amino acid is included

in an oligopeptide comprising 2 to 50 amino acid residues.

32. A modified cyclodextrin ring of claim 31, wherein the oligopeptide

comprises 2-30 amino acid residues.

33. A modified cyclodextrin ring of claim 31, wherein the oligopeptide

comprises 2-15 amino acid residues.

34. A linear, water-soluble, cyclodextrin-containing polymer, wherein a plurality
of bioactive moieties are covalently attached to the polymer through attachments
that are cleaved under biological conditions to release the bioactive moieties,
wherein administration of the polymer to a patient results in release of the bioactive

agent.

35.  The compound of any of claims 1-4, wherein therapeutic agent is selected
from anorexics, antiarthritics, antiasthmatic agents, anticonvulsants, antidepressants;
antihistamines, anti-inflammatory agents, antinauseants, antineoplastics,
antipruritics, antipsychotics, antipyretics, antispasmodics, cardiovascular
preparations, antihypertensives, diuretics, vasodilators, central nervous system
stimulants, cough and cold preparations, decongestants, diagnostics, hormones, bone
growth stimulants and bone resorption inhibitors, immunosuppressives, muscle
relaxants, psychostimulants, sedatives, tranquilizers, anti-inflammatory agents, anti-
epileptics, anesthetics, hypnotics, sedatives, neuroleptic agents, antidepressants,
anxiolytics, anticonvulsant agents, neuron blocking agents, anticholinergic and
cholinomimetic agents, antimuscarinic and muscarinic agents, antiadrenergics,

antiarrhythmics, and antihypertensive agents.
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