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havi ng pendant sugar noieties known as "gl ycopol yners"
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Thi s i nvenforaebpresusadas bospmpatibie implant matgriply, their properties,
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covalently bound neutral polysaccharides demonstrate the reduction of platelet

adhesion and protein adsorption.

- Accordingly, biocompatible polymeric materials that are easily prepared

would be useful for drug delivery and other biomedical uses.

25  Summary of the In'véntion .
| This inverition provides a material formed by crosslinking a polymer bearing
| inclusion hosts (such as cyclodextrin) with a linking molecule bearing at least two
functional groups that, as inclusion guestsr,' form inclusion complexes with the

inclusion host. For polymers in which cyclodextrin is the inclusion host, exemplary



i ncl usi on guests include naphthol, adamantane,

chol esterol, and derivatives thereof. |In certain
enbodi nents, the pol yner bears inclusion guests, and
I i nki ng nol ecul es bearing inclusion hosts such as
cycl odextrin are used to crosslink the pol yner.

Mat er i ala accor di % to the above description can be,
used t o MHBYPR/BHESt HEludpraphthel, adampstens, chelgwteroland derivatives thereof.
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of polynerization times. Figure 4 presents results of

transfection experinents. Figure 5 shows cell

m gr at ipefar DldePinetbn 8r B D rhwi descri bed herein. Figure
6 shows a d r?gi% c“?‘?eq%nciﬂgv\eep of CD- PEG3400

pol ymer wi t Wavre 1 salwmetiestly depietk b argsslibertpoipraeairatrix oftbe present
100 my{fintion. PBS, tenperature was 37 C and strain was
0.5% Figure 7 presents a dynam c frequency sweep of

CD- PEG340 pol ymer without cross |inker. Concentration

was 100 ng/Figure AillEsitestaamptek af the éveationdbclidingtherapdutiaintbicties.
was 0.5% 20 Figure 8 provides a dynam c frequency
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was 37Pohmesiadtionttimesn was 0.5% Figure 9 is a dynanic.
frequency sweep of CD-PEG3400 pol ynmer (100 ng/m)

with 36.5 I+ A0 - P cross, |inker.
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Figure 10 shows a dynam c frequency sweep of bovine
col | agen nHigered showocell miggation thralghpenativ asdepaibed R&emnd
strain was 0.5% Figure 11 illustrates results of in

Vitro assapguMy Howéa 5%551%8‘&&1%&%9%&Eépbo%D—PEGuao polymer without
15  cross-linking. Concentration was 100 mg/rﬁl in PBS, temperature was 37 °C and
strain was 0.5%. ”

Figure 7 presents a dynamic frequency sweep of CD-PEGs4p0 polymer
without cross linker. Concentration was 100 mg/ml in PBS, temperature was 20 °C
and strain was 0.5%.

20 Figure 8 provides a dynamic frequency sweep of CD-PEG;400 polymer (100
- mg/ml) with 36.5 mg/m! of di-Adamantane-PEG cross linker. Temperature was 37
°C and strain was 0.5%. o

' Figure 9isa dynamic_frethncy sweep of CD-PEG;409 pdlymer (100 mg/ml)
with 36.5 mg/ml of _d‘i-Adamant'ane-PEG cross linker. Temperature was 20 °C and
25 strain was 0.5%. | ' '



herein. 5 Figure 12 portrays results of treating

wounds with subject conpositions. (12A): |CR nouse

treated with Matrix A (Left Wund) and Matrix B (R ght
Wund) . Animal shown at sacrifice 4 days post surgery.

The purple ink is markings froma surgical pen and

not the dye (dark blue/black in color) used in the
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| evel s 'wi ntreate spong
performed on i ndivi dual sponge sanpl es from each
t Feat nent Figuse b3 shioms resdlis of treatu@mmdswdh aubjdcheormpositioge

1 1 o PR ABAE s PLERRE (G, Flobafont Miirirs (i

- 3 Fi Youred). 1 Anisid slows atad«:ﬁf?&ﬁd% R’M\éﬂﬂg&@' Nafuf£ 38R contractlon
ormed on” spo sanpl es

sponges Wer e per e

£ OmCBAEF T SOOI 258 el woboss. h el amovrp Gopaemeihing rom

specithd drighaP &b taR be Ewmu%{;&ﬁgﬁ&%eﬁdw&%?esaﬂ% fe

ri t cross react with rat
surrounding unwounded tissues. (13B): ICR mouse treated with Matrix A (Left
Wound) and Matrix B (Right Wound). Animal shown_ at sacrifice 4 days post
surgery. The left and right wounds show that Matrix A and Matrix B, respectively,

did not spread to surrounding tissues after injection.

Figure 14 depicts PDGF-B expression'IeVEIS within treated sponges. QRT-
25 PCR was performed on individual sponge samples from each freatment group, The

data is expressed as the average of 6 sponges assayed + standard deviation.

Figure 15 illustrates GAPDH RNA levels within treatment groups.



5 Figure 17 portrays GAPDH DNA content w thin sponges.
Figure 18 depicts viral hexon DNA within sponge
treatment groups. Figure 19 provi des norphol ogi cal

anal ysi s of PVA sponges. Detailed Description of the

I nvention | O/ervi ew 10 Cycl odextrins have a ring
structure \M(]:I hg a basket-I1ike shaE . Thi s shape
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| i nes) Dendled Destriptioh OP fikdhesh ik 1999 Bi oconj uaate
Chem 1 068-1074; an ng et at 12001 Bi oconi ugat e
Chem 1 TV¥#¥0-290). The present invention relates, at

[ to . bj oconpati bl e terials based on
?imers P RIS Eiring bave A ¢Ina QLT MBI LES § Prskeigikghaps, This shape
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her t .odextrin, nction wth
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cycl oanyl oses i
have low toxicity both in vitro (in many different cell lines) and in vivo (Gonzalez et

al. 1999 Bioconjugate Chem 10:1068-1074; and Hwang et al. 2001 Bioconjugate
Chem 12(2):280-290). The present 'invention relaies, at least in. part, to

‘biocompatible materials based on polymers that bear or include cyclodextrin

~ moieties, 'b_v crosslinking the linear strands with linking molecules bearing two or

25  more moieties that form inclusion complcxes with cyclodextrin, as shown in Figure
1. Additionally, those of skill in the art will recognize that this conccpt can naturally

be extended to polymers bearing or including inclusion hosts other than

cyclodextrin, in conjunction with linking molecules that bear inclusion guests that



5 perhydrotri phenyl ene (which fornms inclusion

conpl exes with polyethylene), ureal/thiourea (which
forminclusion conplexes with fatty acids and rel ated

nol ecul es as described in U S. Patent Nos. 4,776, 984,

5,106, 542, and 4,170,601), cyclophanes (such as those
described in U S. Patent No. 4,116,955), and those
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and 4
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I Nt er agbdsiks W:ﬂﬁ:"ts‘%ﬁ%_@/%m gdfdcgukﬁﬂh thm fgﬁés beﬂgqreg ?xﬂgs and guests on

and strength of the materi poses
pr eserthe @811 polysmer @hﬁm gndloy bretmsen Inastsmmpgueafs @h adjaesntipol@tier chains.

host s, cotid; n??no%y G qlefﬁt g 'éoréﬁl& L etflseségfﬂlg%/eﬂ wll @%ucnce the balance

i ncl usi on

rermV|b|qgve|emahassltwn tbapxst@f fnERELE RempRkesTor \éﬁéﬁuﬂe erforming the
require s ymer chai n. Exanpl e ?

such 68‘|“ ES?" é?'é’g{; ﬁlé“tM"rﬂé'Hrfa‘@y thedemetion pf was@dlecular complexes,
pol y mhile hedfeHniOtht Qo Pie¥4tion 3 Ph%ﬁgf)ﬁceﬁtﬁaﬁfws R/?Pﬁa vor thﬁ formation

cyclodextrin noieties have -a
i ncl ust termplseular a&oélpmw%imbdmgeu@omelcmk Uaicnmeh asd Staxane-type
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Pol yet hyl eni m ne-

ex anpinersases the igid ltb/yrpeltm)g paht| anidetrengtdpbfthi®matetifiat
“include' inclusion hosts 30 are those pol ynmers that

“bear' or For mamopmrxa‘t the , préxentDapplicddioa” paifers nﬁﬁéﬂﬁ@(aﬁ‘:‘ Gnclusion
" incl ysign gsts ot herw se have coval ently bound
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“pol ymhamt @] réniAnERsIuSioe hottd RBmIAS holyhd Whifid %H%rg ¥gv%rmg the
' 2'3 polymer chain. Examples of such polymers are the linear cyclodextrin-based
polymers referred tg above. Polymers that ‘bear’ cyclodextrin moieties have a
polymer chain to which inclusion hosts are attached, e.g., inclusion hosts are
Aappended to a distinct polymer chain. Polyethylenimine-CD polymers as described
herein are exampies of this type of ﬁolymer Polymers that ‘include’ inclusion hosts
30 are those polymers that ‘bear’ or ‘incorporate’, or both bear and incorporate,

inclusion hosts or otherwise have covalently bound inclusion hosts as- -part of the

-5.



present application. In certain enbodi nents, a pol yner
that incorporates inclusion hosts is a linear (i.e
non- branched) polyner. In certain enbodi nents,
inclusion hosts, e.g., incorporated into or borne on
the pol yner, are regularly spaced 5 throughout or

I t I t f th
Fesurt aRnv e dfaod BivBe Baf PeyBoyhakiiet bestean be employed in the
noi et i epretélahppfll@ﬁtmhl lﬂCdebtﬁlhCbﬁlb@@ﬁﬁ%hﬁxﬁ?ol?ﬁ\eﬁlﬁ%’in@&p rates inclusion
strengt? t he tronger the co hé nore ura%
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can al Vil r|n the | exi.biljty of th
%lgﬁe tﬂ%t ﬁ)‘?m cﬂ%f lexes”\of varying. strerethy, the stronger the

l'i nki ng no ense
f | exi bicbinplgx,cthe h10rd<rh1raﬁa!e/\artdmg1ld tHearequitingQk@ortal. SimPaH,Y Dﬁﬁg linking

itself urthernore, the in vivo properties of 'th
matrix "’r?i?}’“@% bSATB A0 thefk {1iQy Sueth tgisties map cingraase | the strength and °

t hao arigiditalr Ima rhlzﬁdfal b?hﬁéd@[hg%ec@égréé%q}&sklﬁfﬁﬁré EPLill increasing

exarrpl t he %mer strands, the crossl
mol ecuf SPTOW'%P ““W"”@Jﬂ%ﬁ & plymes maksatPhpgial properties of the

| abi | emRelar cAhys) Qg?tglgéﬂab%%gg@ﬁ%lh%nﬁ xuﬁﬁ%h@}a %sﬁw&fnga@oleculcs

and pepti de bonds.

envi r oWfBsAIves; ardyenltbringitbe Mlekibility efllirddetsywittg the dyelodétrin polymer
cl eaveygefesul ting in a gradual degradation and |oss of
structural i ntegri ty A WI de spectrum of properties

cafy be achipgupd 9% H‘?Sﬁ% {:‘ggr gﬁﬁ%{@ggﬁi{al;cbhe \?a%gg Sby using

ina polyner's PFSh

r esi sttends mrtbsmhlriﬂkhaﬂ@rdﬁ@b:%d@ﬁpﬂy@nolb?fcw Jbﬂ?ttlo s. For example, the
proport*ons %/ sel ectin fferent I abi Bonds ’
with d° f’lifﬁﬁﬁ@ld&t %Weﬁfgkmmolecekarqﬂbethanpwomunsebmds that are

i s gengyirl t S

bond. ae. wlelRhRIdICE BRdbR, LS 1R PG bohds. Ater

E hi oe@lasemensia.a chirsisdogindl eavichnnhe rthak boadic b.'ll:li:gradlually begin to
ra S e lik

cgﬁ bg@?‘%ér ﬁﬁ?ﬁﬁgﬁwg}%ﬁ# cgegba(gpv#e a@‘ng{yssr%fl TRuqral integrity. -A wide

i ncl uspeoturs ofiplopertias, cantbe kayh:evealbwa@ufgok Weﬁcp&f such bonds ina
I ncl'usi on conpl'exes,

encapsul At thout , f
i s Weﬁl#i rfgr\%d Vglﬁ PR '"g’gﬁ?tgie 2gd ﬁsﬁ&ﬂnyc‘ﬁﬁbcbmaﬂﬂgbm m varying
pol ynmoportiohd, 6P HyOdeReeng BHTe?&?'iWIet Bl nﬁ{ham;mg strengths. For

uti Ilt)y I the material, such
ample a peptide bond is genera!ly more resistant to cleavage than an ester bond,

25 which is in turn less labile than a thioester bond.

Compounds and materials such as therapeufic agents, viruses, adjuvants, and
the like, can be formylated with the polymer by forming inclusion complexes, or by
simple admixture or encapsulation, without forming inclusion complexes, as is well
known in the art for ordinary | biocompatible polymers.

30 | C_ompounds increasing the therapeutic utility of the material, such as

signaling peptides, other moieties facilitating ceIﬁnigratioﬁ, or adjuvants, may be
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signaling peptides, other noieties facilitating cell

m gration, or adjuvants, may be -6 incorporated into

the crosslinked material by conjugating an inclusion
conpl ex guest to the entity of interest and including

the conjugate in the material as depicted in Figure

2. The conjugate may be included before, during or

af t er tiverporassishtoritiel angpslinked owtsial byhonjagitg bicincREBR batiSlex guest

Wher o FReEpnEt MRSt and idlgia RectaRitye Fife PR@nares depicted in
i ncl usFignregti@h¢ Ldnpghteintiy lbaich@ed date, duﬂﬁg&i fHeP ke €Rsslinking
condi tions, such as an ester bond. See U. S. Patent

Appl | cBEPFET ThemBrYiic semetintiRay sis0dudeisd én tisdashion, preferably
200800 K&¢ the afachRfid dehide? ﬂﬁfd'?&r anf MM ﬁﬂbﬁ%’gsstﬁlggatﬁ%fagii%under

ternms enpl oyed in the specification, exa
appendetysielogicakcoaditionsoducie at ancksteeband. Jev U.SdfatentApplicadion

the ! epBibaidi & RBIRIBe1s e JpGRPPAYR that has 11tile

or no therapeutic value on its ownl, ~but increases the

ef fectiveness of a therapeutic agent. Exenplary

adj uvants include radiosensitizers,

t r ansté 4 BHivBhhanci ng agents (such as chl or oqui ne

and anal ogs, thereof), chenotactic agents and

chenpat t r ac PLFANEENIgREs, certprstermsemmened irpe Specidicatising examples, and

adipes iapPen@Bdiins R dolIdRRIHe}L . cel | per meabi | i zi ng
agents, inhibitors ofmulti c?rug resi stance and/ or

efflux punps, etc. The terns "bi oconpatible polymer"
and " bi ocofifatdiwiany’.tay theygranis yssd detein, isragiomppung thas has little or no

pol y ”ﬁfe?ap@%[?’c \qutg'oﬁ %S 8RR l::%ﬁlglrzﬁegsgg thg)éﬁfw%vgnetsﬁ%f{a therapeutic agent.

bi oconpati bl e l'ymers pol'ymers
nei t hExemple uyads incdudecadiosenkitizdng stinsfeztign-cntanciag agents (such as

or 20 . r _degr ad .f the pol yner degrades) at
2" at PR oD e BEh R chro aitc Bganiesmshetoadins s eeptice
o5 ot ther mbyiateculicidhesitn ahanst 6elﬁﬁﬁﬁﬁﬂ}deﬂb&ﬂ'&‘ébiiiﬂné"&'&nts,

host .. },n.certal B enbqdi nents of the present

i nventHiorsf Byktigrugdatisiange aedeneiyxpumpe.cie es

degradation of the polyner in an organism e.g., into

| t'S MDNONETHe Gerfnd PBIBEJnipatiMb p&Hmer™aNd Wiods Miﬁ@" Rfien used in
effect{av,elé non-toxic. Interiediate o?l goneri T -

pr od UEREODE Roby@ers arg at-fecegnized dfor dxampiel didcompatibje prdymers

di ff gp i LAk 0 ' : r, _or _ . '

o Sucnle CRAEOL% R RARCNLES e ST lpe it
0o c Hemagknondsgads Gfthe paljraer dyeradeshaten rawltieat prodGces rfv@bmeric or

than 0“85}8&% Jugun%’;tlsJ %}'J chttar%ygxrodttmrgs? atrggxliél %&ntmtioms in the host, In certain
embodiments of the present invention, biodegradation generally involves
degradation of the polymer in an organism, e.g., into its monomeric subunits, which

~ may be known to be effectively non-toxic. lhtermediate oligomeric products

25 resulting from spch degradation may have different tbxicoiogical properties,
however, or biodegrada;ion may involve oxidation or other biochemical reactions
that generate molecules other than monomeric subunits of‘-thc.polymer.
Consequently, in certain embodiments, toxicology of a biodegradable polymer

intended for in vivo use, such as implantation or injection into a patient, may be
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Consequently, in certain enbodi nents, toxicology of a
bi odegr adabl e pol'yner intended for in vivo use, such
as inplantation or injection into a patient, may be -7
determ ned after one or nore toxicity analyses. It is
not necessary that any subject conposition have a

' 0 be deened bi oconpatible. Hence, a

00
FSJHLJI te%:/t teE’BWB‘é%’%"{ PRfOT ARy wfﬁg,tp' pradyses. It is not necessary that any subject
99% 8%@38@1t%%a9§a/®@'ﬁ}/%f3ﬁ%’/§tg%é ZFE/ dp‘arb:ocgﬁﬁﬁﬁlbiee ?i%n&f a subject

bi oconmpati bl e polynmers, e.g., inc
ot her FAMBYSitiEndnaySomptiseHoss, IR BT B, Po&e 95%&%)%1 85%i 80%, 75% or

ggijﬁé 'rebégrlpﬁ o?b%&ﬁ}%@ﬂe&o%@e?oe gg%ﬁ%g}ﬂ E §?1‘g€‘1 erstancirgt;f;er %enals

necéssandexcipiantnitsrcibedihdrein; oid syl besibymipatibl@uch assays
are well known in the art. One exanple of such an

assay may ive carcino ells, such

2e” Lratke To BBk ) Bl AL G i eorina S may
sanpl ebé mc&mxaﬂmﬂdum altoditityGiniipditISash a3aySard Mielllknown in the art.
conpl e{)e deg\Rfd n i s observed, The soI ution is then
neut r al['<Ed" /% s'ic Nnfaesay max be perigmed with livegarcianma cells, such as

CONCeNGTIIKB Afndioells) i tHEBIBAHRG manASFIhE s GE
pl f\ced in 96-well tissue cul tﬁlgrme pl at eg aﬂr?;d se%r @ngn 'M

G nhiskafh at Yokt yitik coraplete degredation is obseryrd TR®)soltion is then

104/ rodu
104 TR SO0y AP e
r esul tssmplke prddectassayac%w%ywémlspﬁ&dult&ﬂ pmes%xﬂ 6deddd Wih human

r owt cancentr. I e in the

Ol ol R RSTRIE TSl & Rl S Rt digped sampte

f or mul paddu@t@ greQhcublited ﬁitﬁ%ﬁﬂm& ®dr 48 ‘ﬂ@M‘s af h%?esgﬁs of the assay
\JE' uat e g)vvell-knovvn in vivo tests, such

cutMi o6 plotted ﬁsp%aﬂ@fa\tei gspithivp, wmegtrat@ncaﬁdmmdwsmle in the
t hey gigsuBRhinfr@Wss, Iﬁ'agcﬂt) ?@ﬁhenls%}{c?hﬁ ofa :Jm{s olfﬁp%t Moy St ifvention

nfl ammation at the su eous |
20 Th&ay alsprbe bvab@@grbadrauinefownm wve tests,cmg}nasaebhme&u
i nclu i ti.ong and forpu) ati _
such S pRBok Bl o ERTPRIPLIRY 3 Rl aleniseet doalsws iaton
degr adeinflammatpnus the sBhouekngsus daplbatiey sweEr s typical ly
di ffer from non- bi odegradabl e poI ynmers in that the

fg ded. dur. | t
L2 e o TR Terit 36 G804, i Hhotsoqeinizgiosd s e shpbymens
i n Vi compokieomimd f@ﬁﬂ[ahanQ&mras %éé&sa:bgéhﬁg’ﬂoﬂbﬂs‘?@ﬁx&med to

such cGse |avol ves in vitro use. In genera
degr SFERABAUIEUsS. tﬁs?d&sraéalﬂwolmwa@rcaﬂm@;ﬁbn frgm non-biodeggadable

the dRgmReahIRR tRffofnd (88 Eég%ﬁfgh ﬁuﬁﬁé l}{sgqn clrib eni1bod|ments,

such use involves in vivo use, such as in vivo therapy, and in other certain

25 embodiments, such use involves in vitro use. In general, degradation attr:butable to
blodegradablllry mvo]ves the degradation of a blodegradable polymer into its
component subunlts, or digestion, e.g,, by a blochemlca! process, of the polymer into
smaller, non-polymeric subunits. In certain embodiments, two different types of |
biodegradation may generally be idéntiﬁed. For exam.ﬁlc, one type of biodegradation

30 may involve cleavage of bonds (whether co#alent_ or otherwise) in the polymer




conmponent subunits, or digestion, e.g., by a

bi ochem cal process, of the polyner into smaller,
non- pol ymeri c subunits. In certain enbodi nents, two
different types of biodegradati on may generally be
identified. For exanple, one type of biodegradation 30
may i nvol ve cl eavage of bonds (whether coval ent or

ot her wi bs@gbofrwn Intsyeh bi@ﬂgemﬁtions &Obmkbmd@hgbmers u(plix:ally result, and

T e —

occurs obg/orohc&avﬁ@teumfs of alqmlyﬁhec mumaast Iagothémﬁ;ewf bldégadation
[ In contra anot her_type

b1 oo e B oRaltge FR bing (v paglenir Shepeias inenal  idechain

(whet hef therxémleeRta sitle cRAIRG e §ﬁ}mérma&'bﬁﬁé FB:Oexﬁfngﬁ:CK‘ﬁubﬁpeutlc
5 or that connects a side chain to the polyne

backboA®Nt Frfheshenyical mojety aiaphed apie pide cfﬁgetmthemolmqn backbone
chem c ﬁJa{) BDiefhikd @S/tbﬁﬁg isidn.3n Sdrtlf c%%ﬂiﬂgkg & %r Ihc othcr or both

pol ynmer backbone e rel eased by brodegta
| n cer gevenl wpdsod bmdf:gradatlom mapoccuhduriog hErof(arpobmeh
general types of biodegradation may occur during use

of a pol ymede sabhdiSRdndRhE "‘tﬂo%g{}zﬁat on” Eﬂcoi'np?s):/s%se%othogencrilbtypcs of

"bi odegradati on" enconpasse enera
bi HHegbiadtgtadation. 'F&uadeg@amﬂaate ofia bladegradﬂblapolymer often depends in

var | ot Bt pLEEore i g SR adentp o kegp ponsvle

the |i fbkﬁg@leﬁrﬁ@dﬁ@ﬂ,&h@h@lecﬁlﬂ* welghy, c@@ﬂllﬂlﬂgtm&&bblﬂtjﬁ &nd degree of

nol ecul ar vvgl g és crystallinity, biosta
degr e SF-linkipgaksuch pRlymer. Bre pEyRiga! sharagtesistics fq& %nwnéalze) of an

char aqxnsrahts Eﬂoctﬁe &%daand I%&ﬁ ifistéafon. For é&nljéwe%ter the

and the node and ocatlono amnlstratlon
exlanplmglecy hewgngbtatr@m:ghcrethg Begren cefcumnmm.agafb; tht lgesater the

the i BAPLRE Al Bodtpmbich ) b Rty W ostalfiler e

bi odegtﬂ'md‘btmld%rfﬂabw‘risrmlcﬁde!dw&}vleb/mﬁtblﬁawind plétRsses S§dermed
" bi ode@r ad@F]I§ is intended to cover materials and
proces gyo o terned "bioerodible". In certain

enbodi ments wherein-the bi odegradabl e pol yner al so has

a 20 t her ajpeetiic eabedinems wﬁér’@ﬁ&hdﬁé&ﬁh@ébl@ﬁrﬁ?ﬁéﬁa‘ls@%wa
wg&h it qge bi odegr adati on rate of such

¢ hHFERReHLIe ageat opgther rateriahassogiaiedswidh Itéh&homm rgte of such
I n sugdlymér m@%&h@@&&m ws ré?éﬁeéiﬁgf@?@&m' rﬁzﬁeﬁa}f ?‘h
and physi cal

depend on not onl he chem ca entity
char ag¢ifcimsigngeg,gh lodqwcbmmmaywapend los ootomly the chemical identity

i dent} | neprnor
Degr a d@f)hgsflca aﬁ%:'te?ﬂs& Joé (t: e poly! mg'{jgl {ﬁ Sl Wﬁ%@fsm gf WBtF"al(s)
onl y inémporated therein. Degradation of the subject compositions includes not only the
25 cleavage of intramolecular bonds, e.g., by oxidation and/or hydrolysis, but also the
disruption of intermolecular bonds, such as dissociation of host/guest compiexes by

competitive complex formation with foreign inclusion hosts.

In certain embodiments, polymertc formulatlons of the present invention
bnodcgrade w:thm a pernod that is acceptable in the desired application. In certain

30 embodiments, such as in vivo therapy, such degradation occurs in a period usually
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25 cl eavage of intranol ecul ar bonds, e.g., by

oxi dati on and/or hydrolysis, but also the disruption

of internol ecul ar bonds, such as dissociation of

host/ guest conpl exes by conpetitive conplex formation
with foreign inclusion hosts. In certain enbodi nents,

pol ynme tions of the. res i nvention

bi odegrk!:’alsg(tel{a\éP\/lE'%El Ve BB PG Y ’Fmi‘"ét %%%‘Pﬁ’ﬁf‘% opemEph, fifteen
desi r edagpfive dagd, tipee dalys) of &¥ch dhd1day D eRPRIQRISE Physiolsgicalsolution
as in w% e@g Egh degradation occurs in a __

peri od " lﬁ‘é’ﬁ“&? 6128 h?‘H%a tepperature of betyeer 25 ansl® °C. In other
year, $inBodimeritd)she Hom&?dfﬁiﬂeg‘ﬁlaﬂ%ﬂ& HPJ&E»@E fabcgl.h%ﬁ@hour and

days, five days, three days, or ‘even one
exposubeerbveskpidppindinggn el desisidupplisationni t h a pH
between 6 and 8 having a tenperature of between 25 and

37 C In Otfhﬁfohyo‘?&pfé@!e%ﬂﬁﬁv%tcgﬁr B Wboqgtgr(%%%ﬁ‘laL & imide)

peri od of between about oné Thour severa
dependfefris 6 bondthaids cleaxgd fgop) dncater xsnleavbd to form a hydroxyl and a

bi ohy 5a%&§%c?d Gg%gf‘ﬁioﬂigicalecops{lgnsb;ﬁlms ?lﬂé?zglt%gnc? tions include

car banat es;

C I eav ettie éced ig and tapic estigmnmicsts of thavigekstivo trh@ l(d)% PstoisbhOmdstines,
aci d). under ghys;olo gi ca

di ﬁtc §°'8 ﬁ?fvérOBT“S'& & U rdzymasis Sleaynge aeabalisg, and other
aCI di tig10 cd poksse N RITERBYY Sefltfto bﬁ,\)‘% oq’dag%?g%dgﬁﬁlow A% vertebrate,

(e.g., stomach, |ntest|nes 10 etc

envi r SHFEH@ mammals ynor | enzymatic cl eavage,

nmet abol i sm and ot her biol ogi cal processes, and

pref er abl yThekRH "He@ltl?:%é%‘r&h&%"? rs%’ﬁgivﬁdpglg %ll%axﬂzations that
vertebrate, such as a nmammal e term "hea f

provi aeowsde ‘healthesre sqrvcm@lawa@mmnmumm ganEzamplenst "héudthcare

pr Vi h t REL SQN.....conmu

19 BRGS0 L S SR B,
d oct 0 5l_elll§d10m|g ﬁTl{an%scmbhdummgfaﬁiml' i3, ¢lRiids) rﬁmgﬁﬁecmity clinics,
comupitije ed nursin acilities, subacute care
oo | TeleBin Fbyingy cRtibs: Wctieait sscusirsnpelio

freestandi ng anbul atory centers, hone health agenci es,

and HMO s. “Indthiosdn($)t hd xed aaremav&amsmurha{z@aeacma@&lwant
docunent s descrféqdf)[cwﬂ% rel eyvant materials or

met hoGBFAT YLy i6F REainngtoa kit. Thpseguaterialsamaningludagny
1 200 | Usdenbafabior6F thOfENb R ! %k%i‘ﬁuﬁdh&foflﬂz{tioﬂvﬁspgf components and their

background i nformati on, oneht's an
avai |2pia i'th/meWé?'Qm@P@hase plfom‘magla etCrM briefat dasijederatodals for

bri efysRi afla&@irbiik- Q’f Iu‘l)gC Péfé}extc% techii pp?ﬁpﬂ?[ qny otfyeryrelated

t roubl e“shoot I ng, rénces
any dpﬁénentsellmrect:ons can be supplied w:th the klt orasa separate member

component, either as a paper form or an electronic form which may be supplied on
~ 25 computer readable memory device or downloaded from an internet website, or as

recorded presentation. Instructions can comprise one or multiple ddcuments, and are
meant to include future updates.

“Kit” as used herein means a collection of at least two components

constituting the kit. Together, the components constitute a functional unit for a
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docunents. Instructions can be supplied with the kit
or as a separate nenber conponent, either as a paper
formor an electronic formwhich my be supplied on 25
conmput er readabl e nenory device or downl oaded from an
i nternee website, or as recorded presentation.

I nstructions can conprise one or nultiple docunents,

and ar givefipapbsel tndividlaliclembetictihforiéRd@ata® e phisichily patkaged together
used herein ans a collection of at Ieast!3 t wo

conpon8htt8arattgnSer ampliga kiheonkrising aménstsuetion fortuiag the kit may or
COMPON@RY fotGMRsitdll Wchidd thelikadtdN@Ath drtindiQliuaf membS

gi ven purpose. Individual nmenber conponents nay ge

physi c&lMmBenpeis kiasfead, the dnstrion cayr bessuppliedtag b yepafatermember

ex I .t Lisin Lnstruction for, usi th

0 ey TR B Ry o Bl O R eh S BE etegfied on
Wi t h otdmgrutdr nehidatil elmeshorpeiatier or dowpadedtfiom dmiatearRbwebshe or as
instrur%ir 0 can tbte supplied as a separate nenber 5
conponent I tHEPIM a paper formor an el ectronic

formwhi ch nmay be supplied on conputer readable

menory deviAseused heteinthe e ARNAG Bdristruéthiser geaéricel idcRiding small

or as, ord resentation. used herein, the term
“enar EDTe AR ERSASE e FGASran oGHIRNG s Whch can be
| nger fopfab & i S tol RHRMAGN As. NRNAP consBAS hediAhI & IABRidE N ression

speci es which can be 10 cleaved in vivo to form
si RNAYectpigafalse gatserediéa s HaYAdi expession ivetbrgd capalipradsiviog rise to

vect of : ' r.essi 0 ctors .
capabltén%fibgmql%%%?gqlgsg Pa{ slch ?gﬁs'ﬁ\%ﬁlzlscﬁm¥§rrtrﬁnscr}pts which
ds RNAsarpprofedersifiNARMASei n cel |'s, and/or transcripts

whi ch can produce siRNAs in vivo. An "effective

amount '  of Aa ‘efteoliecmonntipdaisubjectédniponsed; pethirespect td1ehe subject

sybj ect 5 thod of treatnment, refers to an anount .
ot nethelas BB, Plorssd B URGIRL of BF ispesi i fiAaration which,
appl i edlemappbiad bs gatt ofla d&5red B6kaStOR RN PREIIIEE B bBBY AQSRII to
benefit .according to clinically acceptabl e standards

for t ﬁ'&‘?q?’%éf%ﬁgfe dendsrdsdprthetrpaimentt op prophylaxdsofa particutar

di sor gigsrder, Pati ents' or “subjects' to be treated by

the subject nethod are animals, 20 preferably

mammal s, including humans. The term "prophyl actic or

t her apeut i €atignisesr sbigcts) & bertreated by theisubjcct anethod are animals,

20 preferably mammals, including humans.

The term "prophylactic or therapeutic” treatment is art-recognized and
includes administration to the host of one or more of the subject compositions. If it
is administered prior to clinical manifestation of the unwanted condition (e.g.,
disease or other unwanted state of the host animal) then the treatment is
25 prophylactic, i.e., it protects the host against devéloping the unwanted condition,
whereas if it is administered after man-if‘cstationrof the unwanteld condition, the
treatment is therapeutic, (i.e., it is intended to diminish, ameliorate, or stabilize the

existing unwanted condition or side effects thereof).



i ncludes adm nistration to the host of one or nore of
the subject conpositions. If it 1is admnistered prior
to clinical manifestation of the unwanted condition
(e.g., disease or other unwanted state of the host
aninmal) then the treatment is 25 prophylactic, i.e.,

it protects ,{tme host a ai nst devel opi ng t he unwant ed
condi ti on, etFréhéJ“T"F jsartrenpgnized andyhegrysed in relation to a

mani f es¢aatiition, sth ﬁsf'heloéﬂﬂ%ﬁ‘r‘i'&ge &:CE‘ Ciyatnb UlisehdiSuch | s cancer, a
t r eat ment |stherapeut|c (1 I't i's 1ntende

di mi ni sANAEREIcPHPlgk suchgs hwtafwiqrfr orcany lather mgdical pmght-on is well
unwant %d@@@gﬂ 4 $af and kngﬁ.ldgsf AdRG ?tgﬁ i0g Elng)%menom lonéallﬂicljl reduces

term"preventing" Is aar t-recogni ze
r el at i ghe frequancyodnatidelapathe ensctmf,ammtdnmaﬁla nied Tl doRdicion in a

(e.q. ) Se.S as ncer ndr ong
conpl efegﬁ%}ﬁelggveﬂggf‘f JTCAWFGF goe&noglﬁgenéet tﬁ%Fc”Wéﬁﬂ'@& Thus,
condi t ipoeventich ofebhcer Mﬂld&fsﬁfoﬂ@dmipﬁ: ted6ciAd the ndMBer of detectable
i ncludes adm nistratio nposi ti on which reduces

"t o FRISGURB5PROHS h 8 PoRATE] oF RS FReEivIg R praspeisnfgaiment

of a negliwalto &R Dfttehied Borltfdl ﬁopufaHQﬁ Qhl/of &iBligtRe I ance of
subj ect whi ch does not recei've the conpo "5 o

pr dfentiptesialie canserens srpwibs mseateﬂ @opwatiompleesys aremumamcgcomm;
the nu r QWt.
popul ai |ion o% ggt %lsﬁ%aci:lg?@c?%rcw%ﬁ O%WF%E!& "&oum' Prevention of

t r eat meminfectieh aﬁ:ludes fop emmpltﬂi'e‘deahgdaecmﬁbér&if diagnoses of the infection

popul at i .o on, gnd/ del ?%i nrﬂ t he @g{) anc of 10 .

det ect X KA PORYIBIRD EFEweReRfed cqnfrg %’a 3oh @nd(er defpying the

V er SUsorast ofi3yin PR &f the iMEdion il Péatedtdo ?ﬁ‘laﬂ@n Wrsus Y uftreated
istical]ly and/or clinically si I cant anount.

ent9ngA! Repulagipn.i W@éﬁ’?%ﬁﬁah’dnﬁl fOf eNamplcarpdneing the frequency
r e duci gdort JF@rHBHF@P?BeIé}fmegd Eﬁﬁ’ %%Bn?éxgtg éb&‘ E’;’E@’B"?Q in } Beated

a treated popul ation’v us an un
popul atdpelatiommetsusian dakrajadregnttdi populatiat  of synpt ons of
the infection in a treated popul ati on versus an

untreated 1 t .t| n,of pain..

i ncl udes, fﬁoi G%Etz!\]&%{ fﬁgr J&SCIP%QP%UEE geln ﬁ‘gﬁ%ef"y%f",th%'F or

aI t er matural by O;ccwrahgynoh;g;calpgaacnvcsmmnnd)mcompﬁﬁﬁbremﬁﬁtebm:ch
a.tre tion versus an_ untreat

ed
cont ro h%ngﬂf"éﬁt?rS {0 aAé)rpg\gB@ (Rupan of nophpmangnjmal), induces a desired

"t her @hﬁﬂfabﬂogxg,eiﬁﬁnunbmicu Bl PMysil83ib Bffict b local and/or systemic
nat uralt%qy ?ﬁgurrl ng biologically active conmpound o

conpodf fermetherefor e\mpwasseg}d/mwmmmwmr chaioal traglitionally
o 1 B acelne N R A el 4 N 53 By och a
ef f ecProfgjns, perdides horhones nedaernaids, gene constructs and the like. More
25 particularly, the term "therapeutic agent" includes compounds or compositions for
use in all of the major therapeutic areas including, but not limited to, adjuvants; anti-
infectives such as antibiotics and antiviral agents; analgesics and analgesic
combinatibns, anorexics, anti-inflammatory agents, anti-epileptics, local and general
anesthetics, hypnotics, sedatives, antipsychotic agents, neuroleptic agents,
30 antidepressants, anxiolytics, antagonists, neuron blocking agents, ariticho!inergic and

cholinomimetic agents, antimuscarinic and muscarinic agents, antiadrenergics,
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action. The termtherefore enconpasses those conpounds

or chemcals traditionally regarded as drugs,

vacci nes, and bi opharmaceuti cal s includi ng nol ecul es

such as proteins, peptides, hornones, nucleic acids,

gene constructs and the like. Mre 25 particularly,

the term "therapeutic agent” includes conpounds or

conpos iatlﬁiammhﬁxim, amhﬂaei'tmsalelagﬂfts hdsmqorrw; arfd tufesnBPSisfattRritics,
areas ingcl i not to, uvants; an

ot oot 0 RstR el PR bl Sirtinben AN s pincoplatis,

anal gesanfsufie aafRrgRrS; |a‘ﬁus;ﬁﬁﬁﬁ&d@%akcﬁ&%scu@dﬂ@&%ﬁﬂaﬁ@ns (mcludmg
anti -infl ammat otéﬁ/ql ents, anti-epileptics, |ocal

gener aFiciypehing ersRepeegkeTs, besasapenists @ad antlarrythmrcs),

ant 5 S Y9bdrfenGEs) rﬂiﬁet:&e%wtﬁ%ﬁ Cer@dER Fous %gtem stimulants; cough
anti depressants, anxiolytics, antagonists,

bl ocki it @@Bﬁ@l@ratlanﬁ: ﬂmogqsmnsgiragnamts lwhn¢nes;chwn¢rgbrwd1

agents £l Nl e

oot o A SR8 685 Mo PN SR T Al Sos RS s musels esants
agent spsytlostimulags; sedutivesyitrariqeitizers; @otting peptidel, 268 fragments thereof
ant i as{lg1 tic. a nt s, .ant Co.nthI sa anti hi st am nes,

anti na n@‘ﬁ? @t”rg {OCHEERS: &é"t”?‘&@ y S}’lgHQSfZﬁq 05 fepqrpkinantly produced);

antd pydndtnuélsic aﬁ&hioﬁa@@ﬁ!@@lyﬁénc ?cé\ﬁlgb%%ﬁ WoR¢ nucleotides, either
preparations (includi ngw cal ci um channel bl ockers,

bet a- U‘F‘lﬁ’&k‘%‘?‘%‘desk@f‘l&) A feoxytibongeleptides (DR¥A)in¢inding poth Gouble- and

ﬁgtr Loﬂn%ge; %lt%gofe'hd;ﬁfﬁecuﬁk ﬁg{eﬁé éo‘ﬁ§truc é%gégbgﬁ 9%:§ors G molecules

pr eparaad therike), daaibngbstl@’(t.g.,, dcﬂoagmm)tand sthehigiolopioglly, active
bone reso

b
: (n)ﬂsb o}r(ggkblecﬁ,l:%%ugb g.g:ﬁr eggrp Q,lg,sprotﬁlﬂg qué&;;@p%( Jhe agent may be a

pslyic hbitlogillpaitive agetiadel itmeditdl aReludihg vedérmanD ipliBatlbhs and in
peptides, .and fragnents thereof gv\,het her naturally

occur FFHYIRHWE &Sawﬂwg%tah B¢l aeethenarsas ddwisermetherppeutic agent

pr odugrgllnclules »@%uf‘h’x‘ﬁltﬁioﬁ .ﬁ&d[%xﬂéﬂlseﬁ&hﬁ% (R Y Wi nents;
forms of two or nmore nucl eot |

r i bonékbiseates died foripreatment qusventitn disghosist dulesr r@tﬂwon of

i ncl ugh .si ngl e-stranded .ecul es

gone. S8 BEIRSE Y Quian @0 ich o e iy e RGN o1 58 boay: o
mdf ecmbe:kugsawhich bezoine lbm)oglﬁn”ﬁhdtw%l- @0i¢l RGve ftefthey have been
doxor yb ically active

and oth
macr ofrdl gé’b%@?ﬂ W%?hyq’ peigal spyiroamedy ot e ns and

enzymes. The agent may be a 15 biol ogically active

agent usedhe rermEdieeapbutic indexU iferg 1048¢ fetaaltdé.index of a drug defined

applic and in agriculture, such as with plants,
as MSiﬁéﬁgﬁher areas. The term therapeutic agent

al so includes without limtation, nedicanments;

vitam ns; « fls sy [ S, fo

the treat rren)?%prseve%mugqgc%% for E‘cggg’hé‘gﬁﬁr%géﬁ zﬁgm t@form an
Mt | gaxideon cerbamate, a carbon atom to f'orm a ketone, a sulf‘ur atom to form a

thioester, or an oxygen atom to form an ester group, e.g., a hydrocarbon attached to a
-C(=O)~ mo_iety. Preferred acyl gr_c':ups include benzoyl, acetyl, tert-butyf acetyl,
pivaloyl, and trifluoroacetyl. More preferred acyl groups include acetyl and benzoyl.
The most preferred acyl group is acetyl.



di sease or illness; or substances which affect the
structure or function of the body; or 20 pro-drugs,

whi ch becone biologically active or nore active after
they have been placed in a predetermn ned
physi ol ogi cal environnent. The term "therapeutic

i ndex" refers to the therapeutic index of a dru
defined as [PDSHE#sHlaming 5 art-reeoaized ansl paefeyally pefers to a moiety that
sui t abl@n bofeprasanted bl M g%n&ialthW atomto forman 25
am de or carganate, a carbon atomto forma ketone, a
sul fur atomto forma thioester, or an oxygen atomto
forman ester group, e.g., a hydrocatbon attached to a
C(=0 - noiety. Preferred acyl groups include benzoyl,

acetyl, tert-butyl acetyl, piva [, and
trifluoroacetyl. More preferred ac r aups i ncl ude
acetyl and benzoyl. The nost prefgfred Hryl group is
acetyl. -13 The term acylanmi no' ¢ofs art-recogni zed and

preferably refers to a noiety that can be represented

by the rel ¥ ’ -N>R 11 wher ei.n \R9

and R PERAT apd RY R indeRonetl Ze el g gt paron
hy df oc subistitner, sachstailiyt) dateroatkyic Bryh fictetdsipt, carbedyelioasipktic, and
aryl, Eet er oFr%/l carbocyclic aliphatic, and

het er ofSIIPHEISHIPBHE: i c. The terms “anine’ and " anino'

are art-recogni zed and refer to both unsubstituted

and substi tTHeedmarinfiRe a8s ‘AMihd’ afSarRFFBEHRIZedhiPetes to both
e.g., as can be .represented by the general fornula: 9

Ri 0 -‘f{ks"'?ﬁ*f"!qdﬁﬁi!)sfbfw"ﬁffmwss\ﬁé?léwwmw saltsegg, aycapbe
each i@ﬁ@m&@gytﬂ%eﬁﬁgrﬁmz hydrogen or a hydrocarbon
substituent, or and Ri o taken together with the N
atomto which they are attached ‘

Rg Rio
—N/ l —R'0
or —N
\ \
10 Rio Rs

wherein Ry, R,o, and R’1p each independently represent hydrogen or a hydrocarbon
substituent, or Ry and Ry taken together with the N atom to which they are attached
complete a heterocycle having from 4 to 8 atoms in the ring structure. In preferred
embodiments, none of Ry, Rq, and R is acyl, e.g., Rs, Ryq, and R’} are selected
15 from hydrogen, alkyl, Heteroalkyl, aryl, heteroaryl, carbocyclic aliphatic, and
heterocyclic aliphatic. The term ‘alkylamine’ as used herein means an amine group, -
as defined above, having at least one substituted dr unsubstituted alkyl attached |
thereto. Amino groups that are positively chafged (e.g., R'1o is present) are referred
to as ‘ammonium’ groups. In amino groups other than ammonium groups, the amine

20  is preferably basic, e.g., its conjugate acid has a pK, above 7.

The terms ‘amido’ and ‘amide’ are art-recognized as an amino-substituted

carbonyl, such as a moiety that can be represented by the general formula:
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conplete a heterocycle having from4 to 8 atons in the
ring structure. In preferred enbodinents, none of R9,
Rio, and R 10 is acyl, e.g., R9, Rio, and R 10 are

sel ected 15 from hydrogen, al kyl, heteroal kyl, aryl,
het er oaryl , carbocyclic al i phatic, and heterocyclic
aliphatic. The term "al kyl am ne' as used herei n neans
an am ne group, as defined above havifag at | east one
substituted or unsubstituted al at t/ached t her et o,
Am no groups that are p03|t|vely c ar ed (e.g., R,0
is present) are referred to as famonium groups. In
am no groups ot her than anmoniu group§ﬂlthe am ne 20
is preferably basic, e.g., its conjugate acid has a
PK, abowereif Roldne RfQFd1as deﬂﬁﬂd%weaﬁﬂzcrtﬁﬁ"eﬁtﬁodlﬁérﬁs, the amide will
art-recogni zed as an am no-substituted carbonyl, such
as a nUIBEG M can be represented by the genera
formula: -14 RO t) NR o wherein RO and R oare as

def i ned abowgkyll @feﬁ&éh@dtﬁl‘al@ﬂ’@pﬂisﬁfﬁm@’ drBGarH H&inhatihg 1 to 18
gude i mdes. kg‘!"ntorefers to asatyurate or
0

unsat LFRRB MY P RO BOhtodReinrepeaferaly il (b, 1@re prefeastiontill 1 to 4
at ons, caﬂfoﬁfaﬁfnﬁbkﬂc chtaf?ls ﬁ%y gE‘EkFa?gh? o%’se'[ a%!Zorl brégrﬁzﬁedn gr Sec-

preferabl still on a
nmay beb%tlwmbgm O(réblgyiJ Rnefbrmc)ybrancbcd mammedne(m@o ,branches

] Pr ef d b

Se5 I DAL Pl B LT 1L B SUSTES e
blr anlc tmorPdedbds bomds aldky lose gf :ﬁ%rls ﬂipé&’ I@cfjnﬁﬂ Prédt’fl'ﬁe‘atdrhﬁ%&lﬁﬂd alkyls

a ave 0 ou e onas an or one

267! halliiri of B ublehang o Wlehon s ae et pesr e oneghouble bond.
have oyl Qhalﬁs\hﬁ?gﬁuﬂhﬂ)sb@ﬁﬂ or bestﬂFl@d With Blofn PB'lﬁsub&REe%ts

preferahly one bl e bond chal ns may
unsub&T5ier E/ﬂdé&,q&af%wgwlﬂ-lﬂdeﬂr efqrneﬁn sibstitrtet @tkyls are mono-, di-, or

subst irdsuBfinsed. PRIGLE g!@ﬁ%ﬁ%thélén?s lﬁl{lgdegﬂ?o, E?Si lﬁgg,rhygroxy, aryl

Preferred substitut
tri sukPsg Rh?ﬂ)édOIYPﬂkkb&ypheM aluy;dnymwphu@nwopmw

droxy, aryl (e.g., phenyl, tolyl,
?ioxypﬂjo%m ﬂzﬁr}? 9& ar bonyl phenyl , "hal ophenyl) 15

heterocyclyl, and heteroaryl. The terns "al kenyl' and
“al kynyl Tmﬁemsfaikauysaﬁdﬁaﬂdyﬁﬂ’ feker ROVEHshiGratid QUPRatic groups

analogous in length and possible substitution to the alkyls described above, but that

contain at least one double or triple bond, respectively. When not otherwise

indicated, the terms alkeny! and alkynyl preferably refer to lower alkenyl and lower
20 alkynyl groups, respectively. When the term alkyl is present in a list with the terms

atkenyl and alkynyi, the term alkyl refers to saturated alkyls exclusive of alkenyls
and alkynyls.

The terms alkoxyl’ and ‘alkoxy’ as used herein refer to an -O-alkyl group,
Representatlve alkoxy] groups include methoxy, ethoxy, propyloxy, tert-butoxy, and
25 the like. An ‘ether’ is two hydrocarbons covalently linked by an oxygen.

Accordmgly, the substltuent of a hydrocarbon that renders that hydrocarbon an ether
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anal ogous in length and possible substitution to the
al kyl s descri bed above, but that contain at |east one
doubl e or triple bond, respectively. Wen not

ot herwi se indicated, the terns al kenyl and al kynyl
preferably refer to | ower alkenyl and Iomer 20 alkynyl

0 BB T e et

t er m alkyrhlkylef@heterbaraikell L0-edrbutyidd Hiphaticeucousdtateyefic atiphatic.
al kenyls and al kynyls. The terns "al koxyl' and

Repr osent at T2 RGH geBirge ot Ry arosee Ripesron@i oty i
propy! gesyps ih€lnde hethyiho, edithio, dkd thb Gké, i Kifloet¥d re®ir @' sulfur atom
rocarb ns covalently |inked by an oxygen.

is two h
Acc %"H‘éa s f“tw OGHEON THRIMENST -8 FythesSApISINThE Pyzen is replaced
ren d er B‘y dulvat. TRYLD b BRGNP Bubditudk B@E carch#at&ﬂ @et@r@ 188 hydrocarbon-

al koxy or anot her noi ety such as -0-aryl
- 0- het-‘@bﬁﬁ\dtyqi sulfupathmtsebstitierty such as abklthid Wh‘ylthlo etc,
-0-heteroaral kyl, -0-carbocylic aliphatic,

- 0- het er ocygl 'te?malarhﬁpla s Gsed hBRin! RER tozaklﬁﬂy[ ﬁjogp S‘%?%‘g%é with an

to an -S-al kyl group: epresent at’ive
i ncl ucﬁ@’lmmyl thio, ethylthio, and the Iike.
"Thi oether' refers to a sulfur atom 5 bound to two

hydr ocar bor 2l , - e reip the .
ot ocar DOmMSMIBL A Syl ALIEE B, Ao s
subst mqmecbtcl:@nr tsedldridyolic rivigaysternd, euch as phenyh) yiaishoioa reeo Monocychc

2 :Jbg E ;/‘t ﬁa?g ”"%i C(?“{a'fﬂté bqu?ﬁc‘ &,@pv&&tﬂ carigg g@géﬁgéégfy omS5to7

refer Sarb@n aﬁmﬁﬂah& oG paéfEraiy B5ini 5 tdi6QErboh bfomAMn thRirMk. Bicyclic
group ring refers to an aromatic

hydr OEEQF‘&BFI r ‘Fgﬁfg fasnB tonsiehop atomsnireferably 9 or 10 carbon atoms in
NMROCHEring. 'ﬁ{e s ap kHIs%Mﬁt![ﬁo%s B*cf@nc?ﬁﬁ?&ﬁaﬁ?s \ﬁﬁje?an gﬁly one of the

phenyl, naphthyl, etc. nocyc
cont afiRgsfis arematio ee., Sietatheabogits czﬂoaiknrl,tnynloaﬁkmy& or heterocyclyl

P ot chtiafic rh@lThiy SenbubstBled 3P s Bl xARoRT T o about 5
L e o et g, it e
The tBPR %&5 et f%ﬂ“%)’éq’ﬁﬁe'!gﬂd&"ﬂr RReROXYe ownargogwgle@mthgreof

vitter eNtBre@ndtyrrédnsabstituchRnchide W&ﬁer 'aﬁc&ﬁﬁ%ﬁtﬂafo afid Raloalityn®
ot her ring |s cycl oal kyl, cycl oal kenyl, " or

het er ocycl, @romatl c rings nay be unsubstituted or
substitute a’@\?"é’ iGalighatic ring’ Bfeite asatusasiar upsagurated hydrocarbon

the rj nQQCarB’éc%lﬁ J!Fpﬂatﬁrrﬁl'g?&% Got' dr&]ﬂat&ué%bé)}dﬁpsﬁsphatlc rings are

i ncl ude
monocychc or are fused spiro, or bridged bicyclic ring systems. Monocyclic

| carbocyclic aliphatic rings contain from about 4 to about 10 carbon atoms, preferably
25 from 4 to 7 carbon atoms, and most preferably from 5 to 6 carbon atoms in the ring.
Bicyclic carbocyclic aliphatic rings contain from 8 to 12 carbon atoms, preferably
from 9 to I 0 carbon atoms in the ring. Carbocyclic aliphatic rings may be
unsubstituted or substituted with from | to 4 substituents on the ring. Preferred

~ carbocyclic aliphatic ring substituents include halo, cyano, alkyl, heteroalkyl,
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| ower al kyl, heteroal kyl, hal oal kyl, phenyl, phenoxy,

or any conbination thereof. 20 More preferred

substituents include | ower al kyl, cyano, halo, and

hal oal kyl . " Carbocyclic aliphatic ring' refers to a
saturated or unsaturated hydrocarbon ring.

Carbocyclic aliphatic rings are not aromati c.

Car bocylk#igadkyhiphptyhiphenoxy ormy aorabination dleyesifi More prefared substituents

fused, llﬁabﬁéjhaioo ndm%lo?fﬁgldm%fe? g {:aré:oc éhc%i!ﬁ%azlﬁ{:gg%mflpg?ﬁyclc)pcnt)’h

Monocycl | car al’l

about 4cytlohadyh laycldlﬁxér@zr bﬁm}ﬁﬁ@md c@blﬁﬁc&yiabiobb ptéfefrécdDdirtbeyclic
to7carbgn at ons, 3 feralé} mb5 to 6

o bon SpoHis Hig® it SrEReo BReerE ot BBt

aliphatic rings contain from8 to 12 carbon atons,

prefserably The e ScaktoniOisaiarroeaniaédui@ indhdeh Suchinfifities as can be
Carbocyclic alphatic rings may be unsubstituted or
subst | tﬁﬁ@&“ﬁﬁjk’ﬁhf’ﬂ@??fq fqr%“li substituents on the ring.
Preferred carbocyclic aliphatic ring substituents

i ncl ude hal o, cyano, alkyl, heteroal kyl ,0l6.

hal oal kyl , phenyl, phen any %pblna on her eof .
More preferred substituents W%blude hal o E

hal oal kyl . Preferred carbocyclic allphatl& rlngs

i ncl ude cycl opentyl, cycl ohexyl, cyclohexenyl,

cycl ohegtyl and cycl ooct yl . Nbr e preferred
car bocitreim X z:sla| tphdml rcpnesengan ioxygendea syfol, ahdzRy.I represents a

cycl oh 5 The teen ,car
art-reﬁ”é%ré Refrb5h Sk ora Aritmp Effeat Becifiie sul R

r epd esmte%timhﬁk@e@&ﬂ@ﬁﬁicarﬁ@f JubstAuent) WhereR'is &1 oﬁygai atd Ry, or
- X whege a bong_ resents an, oxygen or

sul fur! ki 8 &°‘F'é’y§f°|8@b the fe%FyHraa gestr- Wwffo}éa%wygen, and
substi RH ds, deﬂﬁed%b@t@?h@%?cﬁé& Es‘?&t:tlréﬂ BHeRR AR Gbd I#roug and

. 10 represents a hydrogen or drocar bon substit
Wher e RRricylaghy vl Bens ahﬂiwgen e fmhulaur@rmnts yehrtog i acid’.

the fopguk& fs%?%?@@ﬁ‘taﬁd /. |s%g&r8%en Vi l%;sﬂ)rgfe;%gias‘formate’. In

oxygen, and as def' ove,
r efSer rgederalowhee dieroxggen atunaohbe(gﬂovgfc@mpl,a lﬁfbﬁlaccd by sulfur, the

apr oSt o eammqaab%agyawpg%? $se pufikamiR, geRyr st
*1 or iy et (R YRR Gors ol o AL WA BCR Yo e R
above hydrogan, the |f@rrmmla'emdtskaythmchm;dlctabld ‘Where X is a sulfur and
Ry1- is hydrogen, the formula represents a ‘thioformate.’ On the other hand, where X
20 isabond, Ry; is not hydrogen, and the carbonyl is bound to a hydrocarbon, the above
formuia represents a ‘ketone’ group. Where X is a bbnd, Ry is hydrogen, and the

carbonyl is bound to a hydrocarbon, the above formula representé an ‘aldehyde’ or
‘formyl” group. |

‘Ci alky!” is an alkyl chain having i member atoms. For example, C4 alkyls
25  contain four carbon member atoms. C4 alkyls containing may be saturated or
tnsaturated with one or two double bonds (cis or trans) or one triple bond. Preferred

-C4 alkyls are saturated. Preferred unsaturated C4 alkyl have one double bond. C4
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formul a represents a'thiocarbonyl' group. Were Xis a
sul fur and R, or R'v is not hydrogen, the fornula
represents a 'thioester.” Wiere Xis a sulfur and R
is hydrogen, the fornula represents a 'thiocarboxylic
acid." Wiere Xis a sulfur and R' is hydrogen, the

wnere BHFHRIMEafucrt RETH Fippruivs sibsfipmes Fekmed

car bonyibsitsenoiuctddd lower dikytlooahbeRdalkyh) yaabhak, aldiagalid.
represents a ~ketone' group. Wiere X is a bond, R' is

hydr ogen, a the, carbanyl is bound to., g hydrocarhon,
the above fGFREY rféﬁrt%glg%f’s"h}ﬁ“%é?“&%ﬂg/ﬁ’go Sigptituents. Preferred
" f or myhdio gt Augro, cHldro 8adBrbmoy ford Brefdriel areClhrdlaridVioRd |
menber atonms. For exanple, C4 alkyls 25 contain four

carbon nemhgr me. C4 al kyl s containing be .
sat §u)r at ed oﬁaloa@ aEeEﬁrsa'Pé’_(f“ﬁ%%’thb’&?F@e‘g ©r Fl(ﬁg'c E%B‘Taéb%él‘ﬁ'&é““md
(ci s owitlf 6rRdS nod hah@bitithddtsePlRRndd hAlb8kR akedTh -C 4 more preferred
al kyls are saturated. Preferred unsaturated C4 al kyl

have et iSqpmaregasferredetll arjp-ﬁlaq.‘%ﬁrefw htpdo substituents a¥e fluoro and
unsubsk| LHDSdd Mt o t wo
subst iscglll??eﬁrg.gm%?tger r gﬁ%ﬁ%&‘%ﬁ&@%@%’cl ude | ower

al kyl, I ower heteroal kyl, cyano, hal o, and hal oal kyl .
*Hal ogen' rhstespajkylois plsgiuraisd o isatucatedmhainf casbori aors and at least

USt icht filrSatolh! Sh&EiR 7Y mJ‘@&Jﬁ %a?%ﬁs ik 9(?_’,%%8} gll.alcgt{aﬂ(y?&%ns

s
bromo; nore preferred are and
" Hal oabigin ‘fromef orl$ mambar atbma{cgibbn aid leerbatoms)on the\chain,c

hyd bstituted it h

o b PRI 2R ok éreratibrde ByRos et Ppt deteroatio
pr ef echiaint mayrte skldighi®r bibtiRd PrefkefEd Bandhbd héteraﬂep(l@av&?m or two
Preferred hal o substituents are fluoro and chl oro.

The nBSRCHEFLFPRY opabranahicSelerred beterpallrasmitumied. Unsaturated
et erQab M hatSorR of f’rﬁjﬂa" qhubfd 8gﬁds%ﬂﬁ/@; we%%réﬂ@}gbo%s. Prefer-

carbon atons and at |east 10 one heteroatom ereln

no twsdiasagurged teroalkd hadj e entwo ddablerboaddor lone tripletond, more

cont aj | er atons. (carpon and, ,
ot o1 PSferleR Bk dbfbie Borlie B ERoafS TR, fRY BY e Bifsuied gy substitated
pr ef ewlplrgm|i tb abdiit 4 subiseitupste hielebtiensibe specified. ®referred heteroalkyl
Het er oal k Eﬁl clg(ﬁ n§ be straight or, branched.

r ef eiFF WRRBstitiech BepTebeigseliyl subshipuents jaclude halg iyl (e.g. phenyl,
breanGbEE alkBkwhes i

R i i g T G R R T
nor e fi9s erAMPIS: alkykchaing substityted with thefollowingshistibients sre heteroalkyl:

e e SR a6, BERPAN, pR) o Brenoy,
chlorophenoxy, tolyloxy, methoxyphenoxy, benzyloxy, alkoxycarbonylphenoxy,
acyloxyphenoxy), acyloxy (e.g., propionyloxy, benzoyloxy, acetoxy), carbamoyloxy,

25  carboxy, mercapto, alkylthio, acylthio, arylthio (e.g., phenylthio, chlorophenylthio,
alkylphenylthio, alkoxyphenylthio, benzylthio, alkoxycarbonylphenylthio), amino
(e.g., amino, mono- and di-C1-C3 alkylamino, methylphenylamino,

methylbenzylamino, C1-C3 alkylamido, carbamamido, ureido, guanidino).
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preferably one double bond. Heteroal kyl chains may be
unsubstituted- or substituted wth froml| to about 4
substituents unl ess otherw se specified. Preferred

het eroal kyl are unsubstituted. Preferred heteroal kyl
substituents include halo, aryl (e.g., phenyl, 20

tolyl, al koxyphenyl, al koxycarbonyl phenyl,

hal ophenyl ) ‘Heletamoayfetsytd a makivalemaiopn!carbofromest@irps £boron,

al kyl G@ Es sub tituted mn&h t he follomnn%

Subst | PURERROUS, & ??étfé%%fw ur, OLQXYBSA AR, RiTTerably @iitogen, sulfur,
et hoxy or dNyBEQRm. 1R %Mmaiﬁﬁ\?tn%é’ than Bhe@¥datdn®mdy contain different
phenoxgEié chl orophenoxy, tolyloxy, nethoxyphenoXxy,

benzyl 88i§foatainkoxycar bonyl phenoxy, acyl oxyphenoxy),

acyl oxy (e.g., propionyloxy, benzoyl oxy, acetoxy),

carpanoy| OX‘Hete%ﬁrﬁ ARD t¥ns 18R £HBRBAEY rirfd]sy3tbh BoRaining carbon and
acylthio, arylthio (e.g., phenylthio,

chl or ofﬁ?féﬁy‘P ahbd heterpaigmyinthe tings Heteraarduentiy pingsaye mihasyclic or
benzyl ygﬁy

ani no. fu%g;b(l)(i)’édl Cf?@éﬁ? g&gﬁ%}? g%hgpﬁgr?)maﬁmlﬁg co:{tg ih Qrom about 5
et hy| tplabewy | & member atamest (barbdreandhe@rdatoms), Greféeably from 5 to 7, and -

al kyl bamani d ei. dq,, ni di no).,-18 )
et o M BrereFRPRIR T it o i Bt hitisahes eepgin from 8

sugh as mniambmmmdpb@&mw D510 rRérhthed 8Oms M thé ABEThe term

sul fur, x%gen atom preferably a nitrogen, sulfur,

or oxy%ﬁ"%{? lhatso @@9?}“5"‘%’6‘4& HREYRgMswhereinoaly aps ef the rings is
het er QadnR#i: &y, tﬁ@&ﬁ&'rﬁllg% &yERARYL cycib%ik%ﬁ)qa&r‘ﬂ%rocgclyl

“Heteroaryl ring’ refers to an aromatic fl
cont aﬁ#‘mf@'@ﬂﬂﬁ@mgaﬂ@bf bef ynswbstituged oglsdhstituted rvethefrmﬁ tonabout 4

inth r re. nono

f s eq Stsifiehs BF B8 FAIR i B dleind SRS Fuside et

r il igs cyannt lawer alkoyd rhbalmll@! halodlkylpdienyl, pHnsws 0B Qly ainilﬁii?atmn

(car bgn ?Jé%eteroatorrs prefer a&c%fromSto and

nost BF E FFdietsRRE 86‘°6'"8911‘"F’H iRy tthze'yprolyl pyrrolyl,

het er p@im1) Sulu?u I, B%y@@ﬁ& ﬁirihyf Wﬁﬂ% ?rck@reﬁ Retdroar@RIARE Fings include

at ons, pre erab oms in the ring.

The t &g, "rﬁ@t)’blﬁ@fblﬂ)gﬂdyl aI so i ncI udes bicyclic ring

systens wherein only one of the rings is aronmatic,

e.g., the ‘Hﬁﬁﬁfcﬁeﬁcﬁgp!’:aﬁc RN i@ hisn. Lrom%bf&éagﬂtgf&ydnsat@rratcd ring

het er ocycl yl teroaromalic rings

s ueentainingagrhon andfromi ittorbaelit mhthroﬁatocmm the omg,b@luﬂrcm no two

subst Prefer heteroaro

g elcftints B0adiREntih Bt ring 2R3 BrEESu G SRR IR ringepehed to

het erada:kdr:gdtqm hlad basl addydroxplnaminb, orphieng@syp fackiedYo it. Hcterocychc
orrblg i.on._ thereof Pr eferr d heteroaromatic rin

i ncl GUBAiNBgS 7 moRpayslis. oT are fiesd en ridgedipyclie ying sys tms.

Monocyclic heterocyclic aliphatic rings contain from about 4 to about 10 member

25 atoms (carbon and heteroatoms), preferably from 4 to 7, and most preferably from 5
to 6 member atoms in the ring. Bicyclic heterocyclié aliphatic rings contain from 8 to
12 member atoms, preferably 9 or 10 member atoms in the ring. Héteropyclic
aliphatic rings may be unsubstituted or substituted with from 1 to about 4
substituents on the ring. Preferred hctcrocyc!ié aliphatic ring substituents include

30 halo, cyano, lower alkyl, heteroalkyl, haloalkyl, phenyl, phenoxy or any combination
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purinyl, pyrimdyl, pyridyl, and furanyl. Mre

preferred heteroaromatic rings include thienyl,

furanyl, and pyridyl. "Heterocyclic aliphatic ring' is

a non-aromatic saturated or unsaturated ring 20

contai ning carbon and from| to about 4 heteroatons in

the ri ﬁhreln no . two_ heteroatons are adjacent in

the ri ﬂgfea M B¢ Biekerrag pupstitgenésingiade hat atnﬁélaww@l Hetesoeyrdy] eroups
to a hehas %ﬁé&ﬁrﬂpf@'tﬁ%ﬂﬁ&%@ tlﬁa&lﬂr@ﬁ@ﬁ%ﬁn p?:% Nebbeffofirtt, @hromene,
group attached to | terocyclic i phatic rings

ar e no¥IEEES.ipbenogathigy pyroles wd@olcbpyr@@bd isbihiageled isoxaraly Pyﬂdlﬂe,

5YSt eByreziNDRARK S BRELORNA G, ShHAREYLAIL 13851, purine,

(car botwimiiiirhei’smumhm:rhydanlpneﬁma!hieyln’ildz!zm:mctmmeﬁnaa:mmone
nost pref r abl menber,.at ons

51 oy AR e bERF selbiiie SRR Sonealne. AReHg preridine,

to 12caFBaﬁihercafbbm‘6$phdhﬁrﬁﬁrﬁfﬁﬂ?bdﬂd%coﬁheﬂtﬂitmmbhﬁbﬂﬁ@
in the ring.,K Heterocyclic¢c aliphatic rings my
unsubstFbaTg e hergiazing ﬁf@amwhmwwrrf@%owl@e thiolanc,

subst i dxug, i,mand.hb SifetBfe, rE&rFlﬁcﬁirnE 35&&}@& q&&&ﬂﬁuwas azetidinones

al i phatic ring substituents I'nclu hal o, ‘cyano
| oWler anfl pyirolidinones; sdtatoy, sultdngs,aad the like. mn@’ﬂy«td hemwdmhphatlc

or an her.e

R e S T A D
gr oupiperidgll Heterocyfcles caxaalsmieqml)kj?dlesphene t hi ant hrene,
furan, pyran, isobenzofuran, chronene, xanthene, -

phenoxat hi Lole,. 4m daz pyrazol e,
The {%¥0>113/g'ax¥1 _gil'ﬁe [

i sot hi azol e, I’s pyrazi ne,

pyri m di ne, pyridazine, i ndoI i zi ne, isoindole, indole,

i ndazol e, ﬂ.mvﬂcndkylSreﬂané toah alkyhshainicomgrised @if il me’s, Preferably Ito4
i azo

ffroPPh! mERBRAIorR: here ROk o AFHED Bt hes s, Lo alls

q ui nazRk be Saturditdd BOMHsBrateR! F}Efeﬂ'éd%wer SIRFIOME QhiBrated. Lower alkyls
car bol i ne, phenanthridine, acridine, phenanthrodine,

phena?BK 8¢ unsypstititedsorsubstitutashithoansion abave twer subsfitugats. Preferred
phenoyagiténts R lohel dl%’! Melud® 5% ?r]ﬁio, thu‘al-o%% aﬁﬁf'f’oz Qe

pi peridine, piperazi mor phol i ne acrones,” I'act ans
such '@)SiﬂawbtThmughmle@cmplwamorpymfmied dikplogreuns asaijemlkyls In

220 ool R e B elentt A SubsF S e o e ower ot

tetr athyd.msé Uloweiyalkenly R afidiywobiralkynyniydve sifliar chdiPRAtEY | .
Het er ocycl es can al so be poI ycycl es. The term

chai ncompHPegdesioasy sS g Bebally it pamoried of Flo .

preferably | to 3 member atoms, more preferably | to 2 member atoms. Lower
heteroalkyl contain one or two non-adjacent heteroatom member atoms. Preferred
25 lower heteroalkyl contain one heteroatom member atom. Lower heteroalkyl may be
saturated or unsaturated. Preferred lower heteroalkyl are saturated. Lower
heteroalkyl may be unsubstituted or substituted with one or about two shbstitucnts.
 Preferred substituents on lower heteroalky! include cyano, halo, triflucromethyl, and

hydroxyl.
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15 carbon nmenber atons, nore preferably | or 2 carbon
menber atons. Lower alkyls may be saturated or
unsaturated. Preferred | ower al kyls are saturat ed.

Lower al kyls may be unsubstituted or substituted with
one or about two substituents. Preferred substituents

on | ower al kyl include cyano, halo, trifluoronethyl,

am Po, and ‘ll\/ﬂhycfjtroadkjl’. is'a‘iﬂ’letemlglhyltﬂ'laih lhﬁvillﬁig)nhérﬁ&g%@ﬁ]s. For example,
prefenr a roups are lower, a s. In

prefe rr\ldi get%rﬂ%%w ﬁ@%"ﬁf’"e&?r S¥Ranradjpset ¥'8@%°PE?HHP@B"‘H aiots M4
as al KilerdatkyR cbmuinga! Hédstoatomlh&RNdr 8Rm mhyPWEandtéeMhsaturated
and | qwer al k){&é{} have sim | ar chain |'engths.

" Lower™ Mg feittiagand (fizprdragshopone tipledpadh Prsferradd heteroalky!
COBDI icsfn Ak 2lhefefbatom lﬂérﬁ% B3R Yre! saﬁxeﬂt_e%l. BRAPEN uRlafiRed M4
bl 2 nmenber atons. Lower hetueroaifiy]?/l

nore preferably Ito
cont ahetcyakkyldiave ons double holjdabBhetetratigl may onansebstierted or

at ons . rred. 25 | ower. heteroal kyl . contai.n,o
et or SueEHle i ne SRR e qon S RUGp G0t Tower atky,
sat ur bwedhaeroalkgpdyaig hald, anPhatbslkyled | ower het er oal kyl

are saturated. Lower heteroal kyl may be unsubstituted
or substi tag it h.one or abo Wwo substituents.
Preferred !SSEP%P%JS’;?FQOEWBP&RE et eroal kyl i ncl ude
cyano, halo, trifluoronethyl, and hydroxyl. -20'M

h&t er oal kyMeniber aorh'etefersaa b pylyvaidma atomhiaigi, Y O, Nyen$&om) in a

at ons or M4 het er oal E%I s contai n_one or

o T I b i B B,

het eraesbk yixadon ko ms aRGndmbaeitethd ot tREHAEHIRhe AlyaER ABY and the
unsaturated wth one double bond (cis

be satﬂ)rgat ed Q(}j . .
or t r"3FPeY atom fifle methyyisubstiart arqnas membetrtams efsherioml ky |
5 containing 2 heteroatom nenber atons are saturated.

Pref err ed Asnsest heredd, At tbh ‘nliR? RIeBRIINY,, have one doubl e
bond. M4 heteroal kyl may be unsubstituted or

substituted with one or two substituents. Preferred
ddbst i t uetRhermaseutisaidy dcoeptableataltydefers to awationiedattforate vt any

cyanq,.: , d hal oal kyl .. ' [.gocyanate' refer o the
o ouici SRR RS G oral P Bh i vl ot any
at ombgsic @.g,, adindor gbbnidino)graipOSichisiltstre WEIRKSbWAT inlthe¥t. See e.g.,
syst ggng {‘?‘B)at c?ﬂ:ﬁ,t i fut e{s a%?oart of the chain or ring.
For &XAltgiaEEnt Puplicationdd(052%, Johagtemesial-apublished Septemhtrell, 1987,
at 0Mcéiporlalid herelhydBRrehbte SRENERS rd iR k
tom of the net hylﬁsubst i fuent are not %ﬁ%@% gtgg’hgoo‘g}e of
the Pretvgry skill in the art. It is recognized that the skilled artisan may prefer one salt
over another for improved solubility, stability, formulation ease, price and the like.
Determination and optimization of such salts is within the purview of the skilled
artisan's practice. Preferred cations include the alkali metals (such as sodium and
potassium), and alkaline earth metals (such as magnesium and calcium) and organic
25 cations, such as trimethylammonium, tetrabutylammonium, etc, Preferred anions
include halides (such as chloride), sulfonates, carboxylates, phosphates, and the like.
Clearly contemplated in such salts are addition salts that may provide an optical

center where once there was none. For example, a chiral tartrate salt may be prepared

from the-compounds of the invention. This definition includes such chiral salts.
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As used herein, the term'nitro" neans NO2. 15
"Pharmaceutically acceptable salt' refers to a
cationic salt formed at any acidic (e.g., hydroxamc
or carboxylic acid) group, or an anionic salt formned
at any basic (e.g., amno or guanidino) group. Such

salts are | known.in the art. See e.g.., . Wrld
Pat ont - Publ | Y0 S D8P Oed TRRET6 AggHi Fing thatmay or may no

publ i sbeshbSiapied WB Froln 1 to S1ABSituenis TRRIDBiRleRE S HRIIEalRY at the
reference. Such salts are nmade by nethods known to one

of 20 B Mgk RAPPsition Qe ghepy! ring, qrany exsefyjpation dherdost
the skplekfdd ﬁﬁén:yﬁs"gpftﬂmﬁtsﬁﬁﬁﬁ Irll'aa%] %ya%?,l IEwmf’a‘fﬂl, I%&gé@g’i,

for inproved solu Ity, sta Ity; formulation
priZe batepliyhahenyk @henoBe veanyicambinationthateafpiiore prefeiratsubdtituents

such sg'l the Bir‘ez’gm @ghawﬁ?eg}%lop g (Y}Liga\aélY{:ﬁ.fTﬁeh i glﬁrlﬁgelél%a r«'1lébstitu¢.3nt is halo.

artisan' s erre ons
al kali nmetals (such as sodiumand potassiunm, and
al kal i ne edihetermef{lwy¢!gliedd ‘acyeyalimgsipimefartd tealkcnur)rings

ot r oty PR e P Bl e e n which

hal i dewo (B ok ManiEh boms@Edne riiglatdNahe atof3oPa%doAd Aflg. Rings
ph] sphates,, .agé:i the like, Cearly contenplated in _

sutth ' P& ained hepyeh pemadiapepitansre ieegeds pdgederings, and rings that
opt i Cade jomediRbughaBhalenPRt6Rs hlBefuSedWigsnone. For

exanple, a chiral tartrate salt may be prepared from

t he con‘pou;ilds of the invention. This definition

i ncl udes sthehteERismal asganicamoleyle’ pafers ip an organie compound of less
Si X~ MERQbAH 25BNA%Y, pHerGaty RSBhinf1 S0 Bthul Tl

not be substi tut edi)vvi th ¥roml tob5 gu@%t F{ﬁﬁg%ctgém e oSt
subst Pbarmpaceytipalsthatarg wat grodeinsar nutleic agids.ho, neta or

para position on the phenyl ring, or any conbi nation
thereof . fhBE&L ubst.] i e, hal Q.
cyano, | ower aﬁfﬁﬁh@&q 2'%%33 kgﬁidng“%;}%%nalsg@"%?p'ﬂ?ﬁ%, -
phenoxy or any conbination thereof. Mre preferred

subst i t uent ssubgitutidné opisehstituent! orya small ergamihmolzcaln denerally refers

hal oa " ; red substituent, i s halo.

e« S asiG8 Br 2B PhIEl o louRd BSR b 85 ot ra Fhagen 8. 2

L WO opositioln enmichajs of &ng}:x,clusiﬁe bfxhé hy:lniserl atofﬁd) ﬁ&%ﬁmﬁ{ & ring. Such
eteroarvls, aryls and/ qr heterocyclyls) in which two

or nomg'ee{r?fﬁ%“é?‘{eé{‘ﬁﬁémgﬁg&ﬁ'@‘"rqnﬂQ‘ 1SS ArErkpen 4 theartder o

SHE OngkafpROhaldgien B¥kyl, Hkeh P41k £ atidd Ar

non- adjaage%l:a éz?teorrs yar e et jgr rrié)gﬁ’!sgirli@%gg%?&ﬂ ﬁ%ﬂ;&yéﬁgr bonyl (such
ri ngPsearhexylaalkoxyesrhonyl, fammyl etonedprasedi thiacashenyh tsech as

ool & AR OO BRL NI o
phosphinate, amine, amide, amidine, imine, Cyano, nitro, azido, sulfhydryl, alkyithio,
sulfate, sulfonate, sulfamayl, sulfonamido, sulfonyl, silyl, ether, cycloalkyl,

25  heterocyclyl, heteroalkyl, heteroalkenyl, anﬂ heteroalkynyl, heteroaralkyl, aralkyl,
aryl or hetgroaryl. It will be understood by those ski]led in the art that certain
substituents, such as aryl, heteroaryl, polycyclyl, alkoxy, alkylamino, alkyl,
cycloalkyl, heterocyclyl, alkenyl, alkynyl, heteroalkyl, heteroalkenyl, and

hetercalkynyl, can themselves be substituted, if appropriate. This invention is not
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t han about 2500 anu, preferably I ess than 1500 anu.

The term enconpasses nost pharnaceuticals that are

not proteins or nucleic acids. 15 The term

“sul fhydryl' nmeans -SH, and the term sulfonyl' neans
-SO2-. A 'substitution' or 'substituent' on a smal
organic nol ecule generally refers to a position on a
Lmljt | - ingehéaaltto &t thiitabiv Ay hanrr Bpﬁhebgfnﬁislb%’subhmms of organic
ydrogen, e.qg. posi tion o ¢ha

el uesantpogidh e aidrsiopbinal afbstmon ob wbed wig inoludes
Such  W®inghlicR provRe kHaflguch BenawasT i Westchabik Wittt valence of
as are known in the art, for 20 exanpl e, hal ogen,

al kyl th%ﬁl&bétﬁyqed atgmiapd {fie subssifugat, ardth dhaeybstitytipd resulys in a stable
Carsbork)éhgﬁ acyF @ﬁmﬁ%é@%’éﬁggontfﬂ %gﬁ% Eﬁc{g%g'?%hsforfn{%mﬂuch as by

ket one | ocar | oester
t hi oaceareenggment, c!dhzatfwmfaﬂ:m)ﬂomaﬂyﬂmb;sls, etphosphoryl ,
phosphonate, phosphinate, am ne, am de, am dine,

i mi ne, Cya&?yseﬁ'h‘a{eﬂr R ﬁmuof&# E‘l,}%/%}gssmrﬁeléylaﬁcp#% n, etc., when

sul fate onat e suI nam d onyl,
si | yl ,it astire moreahan anat loydny ssﬁﬁ:tdnetl;emm;imﬂtylbe independent of its

het er kyl , heteroal ken nd het er oal kynyl ,
~ heter g?ﬁ'ﬁﬁ%’y‘f‘f‘:w&?rgl"k@fa Sarx@a%‘VFtuE?r heteroaryl. It will
be understood by those skilled in the art that certain
suBst i t uenTis; abbreeiatiars Me, \Ht,, PhEL, dIf,0Fs; 3rid, Mprebresant imethyl, ethyl,

g: tg)r(é" “ylaffm}'am nﬂﬁa‘isél}éﬂ yﬁh@?hﬁgﬁ%p £ p%[tglgfﬁqf' Ykonyt, and

het er ﬁﬁih&b’d&w%nﬁp A3pdchiodTs el h‘l@?e B preHBEsivieliidt Sidhe dbiarewanons
appropriate i.s Invention is not -22 intended to be

i mi t Wized by prpanigshieaistygf ardiaany akilliin the prt appegtsdn Fhelf@ﬁﬂ%ue of
of or gRaRVGImE 9?@9 9&%%1 d{bt trchl Cﬁ%ﬁu fﬁ'isslfsf’ gq%&v&ﬁk gresented ina

“substitution' ed Wlt I nc

i bl i @ble epﬁ!@dl&ﬂ!_!ﬂﬂigﬁ@nﬂzm tTLielabbrev:stmnm contained in said

accor al ence of ubst

o o (it e ioRt i foea P repice it QfpsdbR kgh Be an are
resulheﬁehyﬁncﬁrp&ta?dﬂl@r&efbﬂwound e.g., which does not
spontaneously under go transformation such as by

(ri‘te ?r r ange eﬁ'@f éf )HJ %n?hzlea% é’f’*‘ealrﬁpﬂyaﬂ an r]e?a@ﬁ(sj g o suLstltuted

expr G:&ﬁzeﬂéh, re@pc@txvelﬁ'%yéxanme the n@hes 1,200 Jltbéhzé?féQHd &rtho-
rEﬁre than once in any structure, is inten

defWRElBY bengene;aresyneamayst i on el sewhere in the sane
structure. 10 The abbreviations Me, Et, Ph, Tf, Nf,

Ts, and Myhé ﬁﬁﬁ@tﬁﬁ? to@?lt R¥dyi, aRd Maﬂ I a?@ﬁ{‘yéc%mzed afld refer to

triflyoronet hanesul f onyl , nonaf | uor obut anesuf f ony

p t o|tr@@|p§§mmqgg§uﬂfon)dmtoluenesulfonyl methanesulfonyl, and
nonafluorobutanesulfonyl groups, respectively. The terms triflate, tosylate, mesylate,
and nonaflate are art-recognized and refer to triflucromethanesulfonate ester, p-

25  toluenesulfonate ester, methanesulfonate ester, and nonafluorobutanesulfonate ester

functional groups and molecules that contain said groups, respectively.

The phrase ‘protecting group’ as used herein means témporary substituents
that protect a potentially reactive functional group from undesired chemical

transformations. Examples of such protecting groups include esters of carboxylic
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met hanesul fonyl, respectively. A nore conprehensive

list of the abbreviations utilized by organic

chem sts of ordinary skill in the art appears in the
first issue of each volunme of the Journal of Organic
Chem stry; this list is typically presented in a 15

tabl e f reviatj .. Ih

abbr ovi g g cines SRRl by nedt AARERrs s dndctones,
abbr evlfeanqcbvﬂy (The fiela efiprotectinggpnipehehiztry Risbear revieted @hr¥ene,

ski |l blg B her e I Nco ed by .. )
r ef er ence t@ﬁ G e@ngroéeff'Wog%ﬁ%‘t ‘4 dé'E‘i‘I‘ ‘g’f"g’eﬂﬁ&l \edhigWiley: New
. Mor&; | @Mpand, Kbcihski| IS PEoidcRRy GRADE QMR8 Thieme Verlag: New

res For exanpl e, the nanes
fdﬁ@%hlﬂ%ﬂlenzene and or[ho- 20 di net hyl benzene are
synonyrmus The terms triflyl, tosyl, nesyl, and

nonaf |l yl arTte &dtin-prograghii ﬁﬁéﬂld@d‘l@ eﬁ&fnﬁi’asst&mpounds that, under
trlflu roneth nesul fonyl, p-tol uenesul fonyl,

met haPO¥YPlPEiR3] Iconditings, ariearsrisd inse theabrsanshfics ity actiye agamts of the
r espeGhdsélidventldie AlcBhiffon hiekHol %rﬁnal&%szy [Lr?érﬁg i1 el Ak Selected

and nonaflate are art-recogni ze
trifl sviesieatsheinasesters onkatals, dlwt ane hyqlro%ed widaqwhgsulbﬁmﬂa:bedmons

egher

aoat o e R AR e offen o P¥mers e arodpsis samvgrigd by an
nol ecakzymatib adtivitpof the h\ossmlmlalgr oups, respectively. The
phrase ‘protecting group' as used herein nmeans

t enporary i tue ot ect otentiall .
reactive fﬁ‘yn rpgﬁegPFg'Fd{}ﬁ"??'b%%ﬁ?ﬁ‘aﬁiﬁ%‘gﬂ‘?@ﬁé‘m @S‘Pt}/ﬁd i

t r anshwordakdeavith thiRaivaicaablRiof fid Blendn®, CAKIveGica! Ribook of
|nclug€ esters f .ccarboxylic -23 aci ds, silyl ethers

of al pley andf ysicse 62 5 HOB6RT: isigle 6pvea| Aleshipeipurpesed of this
ked oN@Sentioh QBPRAH "ﬁﬁ@l’o)farba—rh 35 édn%lﬁéd BW B(}\ggm%s%l?

cheni stry has been revi ewe
A. G MonNmobedser impéeticy having at hamogamhnns;ydl‘dgasbmd I"abroad aspect,

g(rjoi et‘(}:{\% F@r}{ns M‘Fé"ﬁ d%%%l}s dn?c?lhqe Fc &i{;\}cheg apg ppbranched,

1994)carb'bhynl|b anMetq&m@dlia,l gromaﬁc at rﬁmdﬁmw@or@ﬂﬁ@é@ﬁlﬁcﬁmds which
conpou’ng th si ol ogi cal conditions, are

convéf 8S‘fbﬁ'i'8tefjﬁé“'"tsHlésf tically active agents of

the present invention. A conmon nmethod for making a

@0odr ug i QohlramlphwldHdﬁvﬁﬂitﬁ@ﬁtﬁ@con{&bﬁdsl&&rlbw%vé‘fhclude
esters or ré that are hydrol yzed under

phy s C@MBYHEs lf: HH‘P'EVT‘W"IWOWB*“P@% and whish haveithessame useful

gg ln \e/ gi;tltpgréle% fhe%f‘ VherRIHRAME bR BFeSimPIb GartBR HYubstituents are made
which do not adverscly affect the efficacy of the compound In general the
compounds of the present invention may be prepared by the methods illustrated in

25  the general reaction schemes as, for example, described below, or by modifications
thereof, using readily available starting materials, reagents and conventional
synthesis procedures. In these reactions, it is also possible to make use of variants

that are in themselves known, but are not mentioned here.

I Exemplary Applications of Methods and Compositions
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enzymatic activity of the host animal. For purposes of
this invention, the chem cal elenents are identified

i'n accordance with the Periodic Table of the

El ements, CAS version, Handbook of Chem stry and
Physics, 67th Ed., 1986-87, inside cover. Also for
purposes of _this 15 invention, the term hydrocarbon

i s cont enpl AbEePeptic qomppsitkens apdordig withesinidngon comghoa tedmpeutic
or noi gid ' ; car.bon- hydr ogen, bond.

' o by SaE kR Bt et RGP P R et The
i ncl udthesequsiciagens mdy by aryisgnthGican eftedilpoetut i baiedielly active

car boc ' et er.ocycl i aromati c_and nonarommatic .
or gani %:ﬁg%gﬁjﬁggg@smc fj@ﬁ)(mé% B ”éﬂ%@f‘i Exgmples f suitable therapeutic
unsubsagettatrethde Hut tie nbelimited s dniistics M@HUS, pofynidrides (e.g.,
conmpounds dgﬁﬁri%ﬁﬁﬁabove i ncl ude conpounds whi ch

ot her vi*G8MEd? M esTY RRA apdantissnse aligankclertides)t Mesmidsrproteins,
usef ul PO[ﬁkm'S,tﬂeﬁtﬁie.t‘ &MY, smi %Egﬁlesoﬁ%,?ﬁxéggﬁiﬁgfén%ﬂ%r

vari ations of substituents are nade
adver sHPlRigH brastiveymasrasialeculas such s, fdrexaopipquoteiins kwd enzymes. In

gener &byaih BSibod f resent .invention nmay

be pr ep%?l_ed B‘&&@E@g?ﬁjﬂ%%“ g a&:gﬁﬁgf’?'%tf%g“hﬁdgsvefwsm'“' c.g.a
gdfler anclpigacidinmy bs coreainsl ias virhs br XaEoT oy t3RaGkH Maflin

bel ow,; modi fications ereof, using readily

v | SEpiem oFBRispfilieo P dhedeliey getsm Bigeroed rough the
convemntatepiahl synthesi s procedures. In these

reactions, it is also possible to make use of variants

that are iﬂéghemsel ves kn% but are not nentioned
here. |11 . " ESCEHRsIUGSPmRATIIONCfithcoiRkentpn may Beprspasediby means

Conpokidvirinshe arké h A HEARAUHRIFATRGH o BENE FI QBN Wch os o
Lg the jnvention contain a therapeutic agent and a

1 er P5lodgxtriptbased mpterial, ismixed iwith orsprepared in the presence of a
cycl ogl iR~ e e ..therapeuti.c ent .
ay b_e@"é%“f*"S;‘ G 3F aEiaBove, Ao BB o RS Riteria acts
bi ol oHiacislivery aetiéle for titehierappatic dgenta DR theraptlitl dhen(ah e s
know‘ad}d?:aﬁt:i‘ﬁgf” tt' . Exampl es OL sui tabl e therapeutic 5.
agent's’ 1 nct uge iR MaY 8SSpgtte Py megnsdeqognized iy hessiaf skill in the art
st er cucisas, fopkyamild, @RENREC (riRerSoti " ; hydrd¥obi

NA.and anti sag;psle olé'ivg,onﬁcl eotniog'e'g)a{ygg? gogr%h@é}?ﬁ bic

(o] ; p ; 5108 , Or covalent
?ﬁ t &ftFraction, Mrnatianaf inclisiop spmplaxestwitighe inclasios iradtd I
nol egHAdRmeh r b Ci he bi ol oqgi, cal |
active mac r%ﬁgl?e’e%) gl es %ﬁ%ﬁblgéy Q?%rm% g’)‘(%{w%?@e"ﬁ%f’éf ﬂ%gs“’r or
and &¥bonatss In gentaineabodinents thotierpat s agér endigdjuvaR ind¥de

assoghalently W.ta{cnea? o&:ednialeetFn%ugﬁlg tevorsible !%k’age?to a moiety that forms
an inclusion complex with the inclusion hosts, e.g., cyclodextrin. The degree of

25  association may be determined by techniques known in the art including, for
example, fluorescence studies, DNA mobility studies, light scattering, electron
m.icroscopy, and will vary depending upon the therapeutic agent. As a mode of
delivery, for example, a therapeutic composition of the invention containing a
material of the invention and DNA may be used to aid in transfection, i.e., the uptake

30 of DNA into an animal (e.g., human) cell. (Boussif, O. Proceedings of the National
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10 nucleic acid my be contained in a virus, or an
agent may be carried within |iposones or

m crospheres, and the delivery systemis dlspersed
through the material. A therapeutic conposition of
the invention may be prepared by neans known in the

" vent ReeR gL Fricees, B2 LMD o i 8 Bisopmib Ghemistry
is mxggiggmzmmgm)prepared in the presence of a

t herapeutic agent, as described above. According to
the invention, the ngterlal acts , as del i

vehi cl e for" ¢5i@n modimentsi ?:tharﬁ%eﬁ'f'ccel’?@sftﬁé gB’éu‘i"cﬂt'O" isina

agent fomnsli@ble 36t injestioHyAatia olﬁ&@nﬂ?ﬁ@nﬁfeﬁt@' th@%ﬁﬁﬁi@ﬁ ':@ﬁsﬁable for
by nmeans recognized by those of skill in the art suc

as,’ f dppieat apRicationeDehet mpdas of acttmmﬁtfféwa@f B mrapnwrc@gmmnon of
bondi
el Lo A RRRL oo of i Sllc e BEEBE Borosiron,
coval @rﬁthodakmamhllmlmtart swch &by abtlimeited t@,rmﬂaﬂmhhgtrabgn Parenteral,
reversjibl e attachT]at such as _an este .carI ohat e
I cen R Froliiftiamagh ingzoges Vil of mtronesisnes duastisp
adj uvant may be covalently attached, optionally
through a Depeading hbcm the mgagﬁherh;muﬁc agah©isyd, tahhdrafeoti¢rs

W th t c usi.on

|
298] o Salisiion STHR s onumey b medlE a Jarly pORraEptip Bittods (e

det er [DN?B@hcbiMed; aibititids] %ﬁtnkﬁDé!L'&nt‘s)"foli ihe trRhthehFlintdtifd or acquired
for npl e, fluorescence studies, DNA nobili

st udi °f £15 §ieh asdat exampleceysiy filrpsis Faushers @g@@ﬁpw\{lsm
Wl i Uﬁr&g@fﬁﬁﬁ' CBeHROR, hnﬁlpkhl?yclc%ng!cggcerﬁ%erﬂélandﬁﬁ Bnd ovarian

-

node of Iver
conp o@mmmm),o:farctIWasaum eorditions (acmtmogréssgre hearnfatlerej rabterwbis, and

t d . . us to.a .
1 RAEBRRD o eu ey B o Gl Bl e embodimens
ani medubjeet @mpolitioitin behsed in(thowéEhént oPwollidaCRaellhsigsisiohs,

t he %tl Qn Jf -2 Acaden%/{ of SC| ences,

92: 7743beeg ?’id@gﬁc’ﬁ“"sz'é?ﬁ’ iogg, by, efg. oconj ugat e

Chemi stry, 8:839-844 (1997)). In certain enbodinents,

a t her apedhé thefapbiRiapbrit fiay @dngt HEmiaMGERIC 1Y (kichial a Fector, an
formawtabl e for in ection, and in other enbodi nents,

t he PEtUSh of & %;umnawlegmweonse)toa pradein to a small organic
P! infdcduRNin ShbR" m%&ﬂﬁén fthfﬂa%@?lﬁk St 4t éag&rg%uﬁ@gs camptothecin

t herapeutic conposition o nvention I ncl

depeﬁdl‘dﬂgedcdtrmtezcs)t attiefuogal tma-baﬂmaraantmyconq mpmal-vniabn

met h e ant s E’ i

i l%%l?]}%\g{b? g{]rltaénn mtiroog}né S, 5|age!nt |s a receptor ag mst ﬂl1 certain

cmbodxmcnts, the agent is a receptor antagonist. In certain embodiments, the
therapeutic agent is a protease inhibitor. Furthermore, a polymer of the present

25  invention may contain one kind of therapeutic agent, or may contain more than one
kind of therapeutic agent. For instance, two or more different cancer drugs, or a
cancer drug and an immunosuppressant, or an antibiotic and an anti-inflammatory

agent may be included in the composition.
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i ntravenous, intranasal, intraocular, intracranial or
intraperitoneal injection. Depending upon the type of
t herapeutic agent used, a therapeutic 10 conposition
of the invention may be used in a variety of
therapeutic nmethods (e.g. DNA vaccines, antibiotics,
antiviral agents) for the treatnent of inherited or

acquired dDemndieg Bp(‘mllbd’]ryﬁsof tﬁe@ipeemwﬁtensedcy&fer@eutnc
fibrosis

sease, nuscul a
A DS, RSN DE oS Friog T e SRGRAERUC methods (e
mel anoD®A ‘aﬁdnﬁvé}fﬁb@ﬁcs, GRTVeralNiaBms). foCtRE Bhadvan 0¥ lrrited or acquired
condi ti.ons g progressi ve heart failure,

rest en%‘é‘?l'gers %H’? a&ﬁoqﬁ;ﬁlﬁblﬁ,' qyﬂg) i rwgﬁ@b?féld@g?&?amuscular
congli t §yaRsphyCA t t

Cons |RIILCAS, a4 AP bl HEYen MR s ovacia
woundsSarangste).zardiqveseslapeanditions @lgatpragressieehert fhials oestempsis, and

range Trome ke dicol AFabiAR QR TRIIR on o

construct, or an antlsense ol i gonucl eoti de) or protein
to a small I!Dmgtamimrtmlarmhm:lixhwxs bmn;msitbasi of the invention may be

enbodi s an anti such, as .
campt Geroe st RinBRRY ot SRbd SRR APt s stone mey
anii - aasefoliaak woand sealiie sich Compysitdns may inchikde, for example, PDGF-B
therapeutic. I.n certain epbodi nents, the agent is a

r ecept®bf™ SPEHFIRT Veorqt iurdiredyring P Db ol in-Actatest C"Uh%'“&@@ﬁ‘ﬁ of cell

|'s a pRAFRERI RBIREARET:, stbd ca%fér%gerﬁia’PQQIs%'aﬁo? ottlef ©

therapeutic agent is a prot ease 1 nhi'b

Fur t h&Ppeuads knope|ty ke effestive ingromasing rlusalms, inhibiging iinfectivayetc.
contain one kind of therapeutic agent, or may contain

more than pRgher Kt'n%jdlﬂgrgg Q?ﬁl?&ﬁﬂ)tnk bf tﬁgmgntloﬁ%ay be used in the

i nstance, two or nore nt cancer dru

cAPic e freatmgry of paticemSichrrompssitiqns ewy antiude mhanptm;)dutlcmgent an

‘ ggﬂpgéh%#stsgglggﬁggé%&x 2 gcglu Erghfeﬁlén {rgnbbé&)&ia rat%osens:tlzer, and/or

t her agpudther agepeodeful fregle traatinbi@tlodipsidérl ¢ conposi tion of
the invention nmay be used in a variety of t herapeuti c

met hods ( DNA vacci ne antihjotics,. ant

agents) f eFogf’f‘?@ptler‘ S%P%W? %1’“ 'Fthé’&JP?'B@Pt?ﬁir '“ééﬂbie?té’amp"s““’"
di sorfderhs teatmbniaf cardcef inel@d B MogRieitimtde] idaBiSheS anastrozole,
C@ucher s .disease, nuscul ar 5 dystrophy, AIDS, cancers

(

aSPafRRinass, (bee. hicalarmide, blagmypin gbuserelin usubfan.campothecin,
ovar icapecitshe bﬁ'@gfﬁﬂtm, Eﬁ‘ﬁ‘lqktg% a&WLrﬁﬁucﬁ oa%l%inoaﬁdrﬁtﬁmg tlodronate,
progressive hear t l'ure, restenosi

henoshichicige, cyahdhqsehnfmﬂ@ gymraterope wptfatabinesdacarbegind dadtinomycin,

tr aur@ﬁnorublcm, dienestrol, diethylstilbestrol, docetaxel, doxorubicin, epirubicin,
estradiol, estramustine, etoposide, exemestane, filgrastim, fludarabine,

25 fludrocortisone, fluorouracil, fluoxymesterone, ﬂutamide, gemcitabine, genistein,
goserelin, hydroxyurea, idarubicin, ifosfamide, imatinib, interferon, irinotecan,
ironotecan, letrozole, leucovorin, leuprolide, levamisole, lomustine,
m_echlorethamrine, medroxyprogesterone, megestrol, melphaiah, mercaptopurine,
mesna, methgtrexate, mitomycin, mitotane, mitoxantrone, nilutamide, nocodazole,

30 octreotide, oxaliplatin, paclitaxel, pamidronate, pentostatin, plicamycin, porfimer,
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In certain particul ar enbodi nents, conpositions of the
i nvention may be used to treat wounds (i.e., to
pronote wound healing. Although the nmatrix al one may
10 be useful as a wound seal ant, such conpositions nay
i ncl ude, for exanple, PDGF B or an expression vect or

for pr ' sti.myl at qrs of

cel | %H%%rngﬁtﬁg‘gp rb‘f”f' a‘?%ﬁﬁ?mﬁoﬁ'&ns“’@’f'gﬂﬁ?'@%’f'r‘eg or

pr ogenittroozot@hids tenﬁmd#da,rtesmsh&rne tﬁﬁﬁmul?Ciﬁml%@}’ﬂ’tar{o@edé%hchlonde
iting i.nfection

effective. in rormtl g healin

etc. | AoBYEHAM @WH]”EEW@O’“CH%?JB%'P?’WBW@SWP ¥ipgesine, and
i nvent ividdrélBiyie.be used in the 15 treatnent of cancer.
Such conpositions may include a chenot herapeutic

agent, an I ogenesi s-i nhi biting agent, a cell
profiferati gﬂ% HI%W%ECWCU% ageits MarbrsGategorzed by fgirsnechanism of

any ot aefonageMfor afblél fdl[Bwan%rJu??%ﬁﬁ%‘ab@lﬁtcs‘?ﬁﬂﬁ&ﬁgr Egé'nts such

exanpl e, conpounds th ornulated 1n a su
conpos A PXsimiding anajags (3- ﬂ@&@mb ﬂ@*llrtdawcepcmtnbjhucgemcntabme and

am nog
aspar aé#gﬁrgggéﬂbgjgum%l ca tam %Iﬂn‘&%ﬁ'gg Hnedkiﬁlg%’ F%F i n,
busul f ﬁmrca;agzppmehmguammpenmdmiblan@Z cblafdﬁaﬂdyaddnﬂsme (cladribine));

g?!)[g? g%ﬂ@?dllfer% vg)én{m ﬁ?{g: agergt}ﬂng{g ing Bﬁ &gcridc?sl sriljgh as vinca alkaloids

cypr ot @imblestine yinaristihe, Afd vidlere MideR i iB8wbbe GlshUpRsFY Sch as taxane
daunor ubi.ci n, .di enestrol, diet hyI stil bestrol,

docet nghtax&bggﬁe%plblvmcngm V@B‘aétifhﬂocoé@pleamoﬁnloncs and navelbine,
est r argpidipddBphyRbORMAS
f 1 udar abllﬂe "2@ fl udth@o?sﬁégmA ﬁé}ﬁa oﬂo%?‘gggﬁlg,mmwm’ amsacrine,

?ggstelrﬁc:ligﬁn <¥/ m a a:‘de ﬁ%{aﬁﬁ%ﬁt‘n&nﬂpﬁ&u@@éﬂ%n doxorubicin,

letr ozpirubxcnhﬁmmwenhylmelainewmmbladﬁ.,1pl¥cﬁbﬂﬁmld‘r9hﬁlphalan,
| onus ne. ﬁ@ec hl or et ham ne, nedr oxyprogesterone,
o ges (1O IO ERE AP MYt BHBAR, Aiosolss piamyein, procarbaczine,

met hoténipoaide, triethyleHEMidphos Fa%é’ena%d i
ni | ut gm de, nocodazol eIﬂl oct r eot |e?g§ oxal i @%mbmms such as

pacl | fagipmysia ffednemmingD), 9@,prwbtcat. dowortpﬂlqméadylemmm) idarubicin,
P96 T | RRfiracyclifics, MitQGARRRAZ | bl@gm Bh Sfﬁ;ﬁ%ﬁ%’ﬂp&@ﬂ)ﬂa

streptozocin, Suramn, farmx
t eni pwpme“;lntmsmﬂb{amgmaka wlyulafysmmlcallil hetabPlizes L-asparagine

titan lorlqh can trastuzumab,

treti %@?dr% iy ?I} Vi ey s Pl PPty @ DRthesizebeir awn

vi nor asbh’aglae), intiphese a@dh@@ﬁtfﬂ:%lﬁ&@ﬂﬁe%ﬁnﬁﬂ% SkIRhghgents such

cat egori.zed by their nmechani sm of
as nitrogen mustards (mechlorethamine, cyclophosphamide and analogs, melphalan,

25 chlorambucil), ethylenimines and methylmelamines (hexamethylmelarhine and
thiotepa), alkyl sulfonates-busulfan, nitrosoureas (carmustine (BCNU) and a;lalogs,
streptozocin), trazenes - dacarbazinine (DTIC); antiproliferative/antimitotic
antimetabolites such as folic acid analogs (methotrexate); platinum coordination
complexes {cisplatin, carboplatin), procarbazine, hydroxyurea, mitotane,

30  aminoglutethimide; hormones, hormone analogs (estrogen, tamoxifen, goserelin,

bicalutamide, nilutamide) and aromatase inhibitors (letrozole, anastrozole);
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action into, for exanple, follow ng groups:
anti-netabolites/anti-cancer agents, such as

pyrim di ne anal ogs (5-fluorouracil, floxuridine,

capeci t abi ne, gentitabine and cytarabine) and purine
anal ogs, folate antagonists and related inhibitors

(mer capt opuri ne, thioguanine, pentostatin and

2- chl candideagaiiatsl Erepwim eyn(hetiablepatim sedty hod dtRer inhibitors of thrombin);

ot A8 R L SR, S L
Vi ncr iwsbkimse), mdmyCOOG’-B!nhibtter)s,.dlmrﬁﬁrﬁblemﬂlc@ndih@E!émd@érél
such a§?tax &acl i taxel, docetaxel), vincristin,

vi nbl 4StFHne n?f'é ?'BWeage'gfy&FmeFrGW@éagﬁﬁa(Eﬁ%i'\‘?'éﬁ"ﬁr ne,
episd iipaRapdypredsPedcytiBspofifs fh'cﬂﬂﬁ'l'ugfﬁﬁ SWIr‘aﬁHﬁgtr&mecm),

agents (actinomycin, ansacrine hracycl i nes,
bl eom?é‘?ﬂr‘foPWsmV‘fQﬂheﬂoé%mp@fétlﬁ,@@tlﬁﬂglgﬁﬁnmmwws (TNP-470,

chl or %ghk‘(&!n and ovth &E@tlljlh%lto (ﬁ&sgﬂgpéggﬁgﬂaggm“ﬁﬁag R/EGF)

dacti nonycih, daunoru icrn

hex améthibitons fbmblaﬂ@«awth fckot (FGF)i igtikisnd) pamgidesnsin rcceptor b!ocker
nel phgltrl m t oxant r

hl h
ni t rosout & ﬁder%ﬁ‘gréa% eﬁehsaen}ig%'p:’ﬁgﬁté‘;?’r‘?@“b"dfeé KFastrepyab) Fcéll oycle

t 10 et mpibioatand difReANRDHANEs BRHNEHE MTORIRhbLUBIsObpsisomerase
ant i binﬁt' CS uch as gactl nonyci n_(actinomycin D

daunolHHters{ XB&P&‘QJ@ HapyCiAmsasine W)Tlptqﬂl?ﬁlnu%ﬂ”éz’fﬁblcm
ant hr @&M%d’lf&ﬁ emesﬁdP(@ﬂ'htuBQﬂ\e eto?&s?&n?d%&?{l 2Rl nhR TR,

(mthrarnyci n) nmycin; enzyne aspar agl hase
whi chloBgiegag iy le@tmay), mttﬂamrtblp_le@ormsmp@xatgelhasona rlnddrocort:sone,

depri n e th

oot HAERBEIA ot o NG ARl bt st
atfentlgpasa mhll ttorst nftectwhiniat gsfbriction RUudersainl Yasphdengtivators;
agent as nitrogen nustards (nechl oretham ne,

cycl 0 %ﬁ‘g‘% WAFWPOSNd anal ogs, nel phal an, 25

chl oranbucil), ethyleninm nes and net hyl mel ani nes

(hexarret hylcomtimgitaithe anventidnhi Rle@BADE trealnidnk administers a
sulfo at es- b ni trosoureas (carnustine (B

and a'i ?R?tj@ca %f?cé'ﬁf amept Bl a therapeutin semposiiion #F thednventien. A
(DTl @erap’éﬂﬁdaﬂf/ rdckiot ﬁ{lbﬁﬁ?/aeg@tbﬂiegtbg?hosé‘?ﬁ%ﬂrﬂqpeoiﬁ Wi be

such as folic acid anal 0ogs
@8or drteemineshon aespbiesessbastsi Egstomt forbe comsidemdlimdlide) but are not

g :n Oﬁ ggﬁéi} g{)ﬁ, dﬂégd;'epﬁ%bté n%%rsg E{.‘,#gf ﬁﬁ}ﬁié;algq%grlagagsncs of the one

( est suftpeing fiomthx dis@der. goserel i n,  bi cal ut am de,
ni l utam de) and aromatase inhibitors (letrozole,

anastrozo ant | ul ants. ari.n nt het i

hepari n s‘éﬁthergwgo%'f"ﬁ trocf%WﬁPYﬁ"f'B'? $ d’F’#‘P‘Fﬁ’ \ﬁ ining at Yeast

fi bronecﬁlglbglcal@giemeﬁcoﬁ@dﬁdu R¥inglagSeiftuldl R ARDLnear

?g:t I% %PfI oki pase and
cycio extrm-mo ed polymer or a linear oxidized cyclodextrin-modified polymer
of the invention. The agriculturally biological ly active compounds include those
known in the art. For example, suitable agriculturally biologically active compounds

_include,. but are not limited to, fungicid_cs, herbicides, insecticides, and mildewcides.
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ur oki nase), aspirin, COX-2 inhibitors, dipyridanole,
ticlopidine, clopidogrel, abciximb; antimgratory
agents; antisecretory agents (breveldin); 5

i mmunosuppr essi ves (cycl osporine, tacrolinms (FK-506),
sirolinmus (rapanycin), azathioprine, nycophenol ate
nof et i [y Exanbihs e 8ae5:c compounds (TRIP-470,

geni stein) and growth factor inhibitors (vascul ar

endot hel i al in@é@iM Embihétis (hvlﬁﬁe}lymhg'ibﬁl Rlefs@FeSlinear cyclodextrin-
fibroblast growh factor ( GF) inhrb tyors

angi ot EEAINTG RIBpEDC. E@I‘WEF b?ﬁkb(?riecmétidesj@fcmlﬁ@rls moieties. For
anti - S%ﬁl%leohib QQIEHLbAl HY beE9a er%?@?@?@{n?Fg&kﬁé&ﬁ#é&@ﬁ?@mducw

cell c Itors an i on | ndute
(treti 'rﬁ\)ldmmsr orei dytlodnxgrin dedpedive owdifed @ bear one reactive site at

canpt othes! OB Gel A = BRER BRAT e i o ke

epiru U’ia@mg exaztlp pasied@ive intbivtivdiapatile S fornithg HeBAlehOBMd with the

topotecan, i.rin cortlc steroids (cortisone,
dexandFHYLoTEs “1’1‘{? QX%F’H"‘EW“ itippsthas IPFRORALE Keagtign@f the reactive

pr ednisgeRith B feabivRh&&ied REtbim 86vaRhbdndSbedlech! tﬂé‘l"i’ﬁker and the
transduction 15 ki nase inhibitors; mtochondrial

dy'dF urreelpdstrinlerivasivs, wirasehy adineas eolymet epmpoisiog alternating units of
C hr Oﬁyér&&{rﬁfdéﬂbﬁfvés a qﬁl%r? ts:}godggch ngah&éSflédltgﬂF yglymers are

met ho treatment admnis er apeuttca
ef f ectdcsnebahn th§. RafentaApM&atmne 000201 $isehari 10/656,858. Altenatively

i nven i A rape effectjve anpunt, as
recogtrtn m(aﬁgggev r'§(fjﬁ?tf"f X‘f‘?rfwgodﬁf“t”" Y\er paying linear
det er m)lmdr &aﬂklﬁme ABficpb ] e oRpriseSa pluAihyUTSuBbsfitudd or
?5|der d.include, but are not Ilimted to, the

or Yesy §t5utﬁ(én5[c}og5>gtge| mRisties and llﬂk@-g\pc&g]cs in the linear polymer
C h ar agickbénz! Whitreift eadh ¥ ¢ c!oc?e%rf Qﬁb iBks! uitaG cgclgdextrm

di sorder. Anot her enbo e | nventi on
conpoBiielon thegenminusiofig pabnnbe:hsm, isettechixd ltegiof sdid linker moicties,

t |t
1 e agect B Hfbiecp B4 o o gt e other
oxi di ersbdinyenit,abepdlyreér-ismoated- et b likem tycladexttih @olymer comprising
B ot R rreipans e ety (ked setherioya loralit of fnker
ex aﬁn’n&etl&UWEé}Qh %a@ag:gbl%ﬂxirﬂfx%lk% thé?ltlﬁ)ag' Q:gl:ﬂ:&'ex?rﬁ{ ity at the

compounds i ncl ude ut are not

f ungitefHeus Ofﬁé’Pbﬂ'@r ehain, isiatteched foswadinkeranaieties kaifonu iadivsar
-29 Icf clodely Con'p03| tions In certain

enbodri nent s, e underlylng pol yners are |inear

cyclodextrln-
The linker group(s) may be an alkylene chain, a polyethylene glycol (PEG)

25 chain, polysuccinic anhydride, poly-L-glutamic acid, po!y(ethylenexmme), an
oIigbsaccharidc, an amino acid chain, or any other suitable linkage. In certain
embodiments, the linker group itself can be stable under physiological conditions,
such as an alkylene chain, or it can be cleavable under physiological conditions, such
as by an enzyme (e.g., the linkage contains a peb!ide sequence that is a substrate for

30  apeptidase), or by hydrolysis (e.g., the linkage contains a hydrolyzable group, such

as an ester or thioester). The linker groups can be biologically inactive, such asa
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contai ni ng polynmers, e.g., the polynmer backbone

i ncl udes cycl odextrin noieties. For exanple, the

pol ymer may be a water-soluble, linear cyclodextrin

pol ymer produced 5 by providing at |east one

cycl odextrin derivative nodified to bear one reactive
site at each of exactly two positions, and reacting

t he cyRiGaelyglyéalicdeidi arablyleetiomcidchain| orckebe bihlmgically active, such

exact | r tive.mjetje le of for.m

coval et Wk SQRAP PR UER GERE R g, Bhaflrecepon,
pol ymedeactiadtesoam enmymla’r,] t-:t'cﬁ VaridudaligdniPi0inRer geaDtE ﬂﬂlfﬂar@bio!dgﬁ:ally
reactive ite ith t reactive noieties to for .
coval éﬂ‘i"’%ts?#o"é,‘a@\évl’%é’ﬂ'bfehaé" oy & the At 30A g‘efﬁlec""“ ofthe linkage

cy 6l oaextrfiudndtard VambhiPropdlties SNe Matkiid)SaER ROVNEARY it is durable
conprising alternating units of cyclodextrin

der i v3ther srplanted. mhetherrisgradyally dedierms @r shainksafies iplatation, or

sui t ak) e i P
popl | ShenEL YTy Sedads T RGeS s Bocy THE hicr sroup ay be
t he pefiagheskto theymdjetiea byanemuitatdd bdsder funcrieal group, including carbon-

g)allg ngaﬁgé%nr%f[% %‘%’gﬁ‘{wﬁﬁgﬁ?% @%sp ?',nlgl'gg %%w%?;%ﬁa&a&s, sulfonamides,

subst ettut ed or 15 unsubstituted cycl odextrin noieties
and |inker noieties in the linear polyner backbone,

wherei n each_of the | odextri ieties, other. than '

 oycl odedt Fraeliry FmpyTets i o BdRRirTuPR e W fRdp ing the

chai Nmatkssal afet REGIGMers Of £y ddtris adolyethyRbe FRLA(PES). Such

each |inker noiety covalently linking two cyclodextrin

noi et Fob¥mers gambepreparsd ik fechnigiiss welkkrawn infle ash Fyakes thegeagtion

vat ere@RbifRaby th RABKINEXGIAGRX! i N pol yner compri sing

20 a plurality of cyc1 Xtrin noieties covalently

i nked together by a plurality of |linker noieties,

mherq%p eac clodextriWMﬂﬁG@wy$%othetk han u

cycl odext s FetyMat ttetermmds of-ra~po¥ynmsr~—" o Nk
chain, is attached to two |inker noieties to forma 1(1‘/\J,\EP
| i near cyclodextrin polyner. The |inker group(s) g%ém,

bé an al kyl ene chain, a polyethylene glycol (PEG

chai n, polysuccinic anhydride, poly-L-glutamc acid,

pol y(ethyl enei m ne), an oligosaceharide, an am no

aci d wheinthe RéipeBsid répiréi@its & byclRIektAn IofdeR 88 deskMbedah bRhr detail
enboglnents, the linker group itself can be stable

undePeIpyaIdcn repjeseats ap dnterer framd, to 2, peeferably Sioma2 toy12c Fee

chai gy [ | eav j ' "
condryyersay b oRfich, O AR Sal Bl RN B motetes, e,
ednt Hireugh a lipkeitthatds dleayahdnumdet plssiological @utitivasat e for 30

a peptidase), or by hydrolysis (e.g., the Iinkage

contains j oI r
Com 2112 1 SRR BB e Ry 2 90or
i nacweight,of thealopalgmer, preferably at least 5% or 10%, or even as much as 20%,

40%, 50%, 60%, 80%, or even 90% of the weight of the copolymer.

In certain embodiments, the cyclodextrin polymers used for forming the

25 . material have a structure of the formula:
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-30 PEG polyglycolic acid, or polylactic acid chain
or can be biologically active, such as an oligo- or
pol ypepti de that, when cleaved fromthe noieties, '
bi nds a receptor, deactivates an enzyme, etc. Various
oligoneric |inker groups that are biologically
conpati bl e and/ or biocerodi ble afe known iyn the art,
and the selection of the |linkage 5 may grnfl uence the
ultimate properties of the mat as whet her
it is durable when inplantBN etMer it Gradually
deforms or shrinks after inplantation, or™ whether it
gradual |y degrades and is absorbed by the body. The

| i nker gr oughermy Rivepresatts,codepehdenlyt foecanh bedutrece N, 180y alkyl, a
sui tabl e bond or functiopal group, including carbon-
carbon bonds, esters, ethers, i des, am nes,

car bonat es, car bamat ea%, es, 10 etc. In

exenpl ary enbodi nent s,2"tlhe CcyCl odgXkrin pol yners used
for f otyntodextrirhmoietyaorer are copofymmds of
cycl odextrin and pol yet hyl ene gl ycoI (PEG . Such

| t I,k i
Poe rt s ST imEaRER oY o SRAOL BIFREHE I 1 Bom B-10,000,
f oI5I owrefgahig Grami 1orto 5 5P d?mm(DO{cSPBOG, S(:dabhe pdfﬁners*ﬁt‘ tMs2ype are
he..t rapez
r epr esésﬁPsgedaa]tgngFG[fcg'f'Pﬂ'\?Aﬂ%?t’é‘lt Appg‘éa“ﬂ'ég@r f%%@ 743 and PCT

gr eat efpplietiah WO bhmeg37and n represents an integer
froml to 20, preferably from2 to 12. The polyners

may be rmdlefl ed, gd by coval ent attachnent of
t her apeut i %?'%FT“E "“@“té R repigsentsasiygiadextiin mRiety fonetdeast about

| s C1 @By MoherorBEBEy aPIRYSE P B #EQ@QBJuk S’%Slo.k,,rhosﬂ %!s"% or even

rrers %/@I odextrin noieties y represent” at
2%’ of 3%t theatitgeren gtomsiikat wopld|bg pEmaryamEhesr(ab) l;eaang two

| east (QUpricesl @R th9g8§/5¥&5t ﬁﬁbdﬁo%l?h%ﬁyclég )gtﬂ%d'o(‘)é% 0%

60% 80% or even & ymer .
In certain enbodi nents, the cyclodextrln pol ymers used
for forni Agcertn erpidiragnes; thelcydiadestrin rsdietisstmake up fit ledseabout 2%,

formie: 19by weight, up to 5%, 7%, or even 10% of the cyclodextrin-modified
polymer by weight.

15 In certain embodiments, at least about 2%, 3%, or 4% by weight, up to 5%,

7%, or even 10% of the ethylenimine subunits in the polymer are modified with a
cyclodextrin moiety.

_ Copoiymer_s of poly(ethylenimine) that bear nucleophilic amino substituents
susceptible to derivatization with cyclodextrin moieties can also be used to prepare

20 cyclodextrin-modified polymers within the scope of the present invention.

Exemplary cyclodextrin moieties include cyclic structures consisting
essentially of from 6 to 9 saccharide moieties, such as cyclodextrin and oxidized

cyclodextrin. A cyclodextrin moiety optionally comprises a linker moiety that forms
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N 4R RZN R m wherein R represents, independently for

each occurrence, H, lower alkyl, a N R cyclodextrin
noiety, or m; and m independently for each

occurrence, represents an integer from 2-10,000, 5
preferably from10 to 5,000, or from 100 to 1, 000.

Sui tabl e polynmers of this type are discussed at

gr eat er 2 FRvalgitinkpgeheryeerpie eyplic afsisture and thpaligner backbone, preferably
107372 ieihg@Rh Do oftRlih BRLHAR R LINARAL indidling dicarboxylic
certai n enbodi ments, R represents a cycClodextrin

moi ety #ciskdeaivativensuchas glutaric 36 denivativesy sit@niabtig derivatives, and the

cvon 185007 O s s BRRY S eailho ot BveGlithig gaioBExcin

pri rfar ymaietes &ty further inclodwune B moadebydisiemortespreRrably simple
that re reﬁ@% H) . but for the cyclodextrin npieties.
In cer tAoRMERIGEPIETTSYCh 2515alagtte Behedl? fhe mmliscrreseibgtcdirectly

up at |(eastia 2EAbhyd ¥ liniRk) &&h.é?/gh_tmmeﬂdgmp. up to 5%

7% or even 10% of the cycl odextrin-nodified polymer

by weight. 15 In certain enbodi nents, at, | east about

2% 3% or 4YRIeAFXIIBS R EYclipokyiicepides poptaigine dgwrplly 9ogusting D-
the et lylgiioBdBoss AR $I§a{ﬂ4)tlﬁﬁa%%9fﬁé'mést 80rom 6P &icldd&rins are
with a cyclodextrin noi etg. d(éggo yners of . .
poll§ ( etk €wmiayrciodoxinnsaheta(Bieyaindextangand gammay)rryclodextrins which
subst i - j t ' ' ' ' ‘ .
cyer odeSifh TespSHTERRY, B ERLINRbIERNL Blls Shbuuaty the cyolic
cycl odsattre ofia cyettidéxteal fopmb y neussordotivtilike tliape Bodnpeandfiner hpolar or

el ua PTG eSO Nar Sy RyP: Hbiisfon e ot the
from Eeyclodéktsealand 8e pﬁﬁié@t}kﬁﬁmyl%@dﬁs Situafer G Akkothdr Thus,
and oxidized cyclodextrin.;A cyclodextrin noiety

optd ondsingBleyriorextdn asan expmmile, afyrledextrimis oftenyiepsgsented

. schematically as follows.
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a coval ent |linkage between the cyclic structure and

t he pol yner backbone, preferably having froml to 20
atons in the chain, such as al kyl chains, including
di carboxylic acid derivatives (such as glutaric acid
derivatives, succinic acid derivatives, and the

i ke), and heteroal kyl chains, such as oligoethyl ene

gl ycol chains. Cycl owiq 5 noieties may further

i ncl ude one or nor, oh ate noieties, preferably
sinple c¢ ad ref such as gal act ose,
attachegphto cyclic core, gither directly (i.e.,

h a Iinker group.
ns are cyclic pol ysacghafi ggs cont ai ni ng

e units in aR..ondary hydroxyl
dextrins are 18daly it

a- (1, 4) i@ nkage. The nobst conmon cy
al pha ?a)-cyclodextrins, bet a (p%é

| odextrins an
respeet+vel y,\
en, or eight glucopyranosegyhits.
1y, the cyclic nature of a cyclodextrin
rus or donut-Iike shape i gg an inner
econdary  hydr oxyl

primary hydroxyl

apol dr ophobi c cavity, the
group ed on one side of the) ¢ty odextrin torus
and the pripfary hydroxyl groupgosifusted on the other.

Thus, 15 ugHRg ((3)-cycl odextrin &s an exanple, a
cycl odextritR Y s often represe %d schematical ly as
follows. - ' O CHO HO OHO OH HO O

@ CH O HO primary hydroxyl

The side on which the secondary hydroxyl groups are located has a wider diameter
than the side on which the primary hydroxy! groups are located. The hydrophobic
nature of the cyclodextrin inner cavity allows for the inclusion of a variety of
compounds. (Comprehensive Supramolecular Chemistry, Volume 3, J.L. Atwood et
al., eds., Pergamon Press (1996); T. Cserhati, Analytical Biochemistry, 225:328-
332(1995); Husain et al., Applied Spectroscopy, 46:652-658 (1992); FR 2 665 169).
Additional methods for modifying polymers are disclosed in Suh, J. and Noh, Y.,
Bioorg. Med. Chem. Lett. 1998, 8, 1327-1330.

' Cyclodekirihs have been used as a delivery vehicle of various therapeutic
compounds by forming inclusion complexes with various drugs that can fit into the
hydrophv;:bid cavity of the cyclodextrin or by forming non-covalent association
commplexes with other biologically active molecules such as oligonucleotides and

- derivatives thereof. For example, see U.S. Patents 4,727,064, 5,608,015, 5,276,088,
. and 5,691,316. Various cyclodextﬁn-containing polymers and methods of their
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OHOO HOO OHOOHd HO OHO OHO The side on which

t he secondary hydroxyl groups are | ocated has a w der
di aneter than the side on which the primary hydroxyl
groups are |ocated. The hydrophobic nature of the
cycl odextrin inner cavity allows for the inclusion of
a variety of conpounds. (Conprehensive Supranol ecul ar

Chemi spreparat\fmi ataels@knonlin thdboDsn@rthensile §u@dﬁolgaular Chemistry,

Per a 9 r hat
Bi ogh “yfaéﬂé ‘E(Q)g et égﬁg’gfgym:)m@éﬁa(ﬁﬁé (gfclodextrm polymers
Appl i eHavanRed progwcedly lnﬂ(%g&ﬁ@ro@ﬁﬁnl&ﬂ@c%@l)odexﬁﬁls?or @ftaures of

169). Additional nethods for nodifying polyners are
di scl o®¥tpdextring gnd ather garbphixgrmtes with po mswgg agyBlg, c-gomeiphlorhydrin,

Let§. &%%@yr@n&&zﬁ %tfi(i& I@ﬁﬂbﬁdﬁéfoﬁ a%ﬂ%?er%@fcﬂ REH Abstr. No.

as a delivery ve vari ous t erapeuti c
conpou?ildifry, FQ3r $d; dgadon endEnpresic bstpint 8w p.wintCyclodertinss ). Szejtli,

dr ugs r cavit

cyol oz Sk PlsishiBh Gor BSvombb Gl i endaniat d ot Afn
conpl edeEs. Emdabes@tSaeti‘ontﬂ.lmh Olgt CH21; indtiedeshotet €¢ l119®$Dte Stirke 21:
such ucl eptides and derivatives there For

ex anpaé19 tégo[rt'])"% po W&Hf‘%a‘a’f“*? F GBRAD ?"' of repsting yih 8’° primary and

5, R176, ¥&hdarydidroRy El%ﬁps(ﬂl(iarbyﬂ 4, 9U§r1d 3. Cyclodextrin-modified polymer
cycl odextrin-contarl nin ynmers and net hods of their

- 34 preépisrean ba ceypeddp g@fﬂ&@@mmmplm@s &ordargeting the delivery of
Co

“ Epr?&?% b%lr%ﬂ?ﬁﬂmég@%’é o r&gengaﬁ ?\bég 53 l}é?ggg)% o%1,740,
Cycl o) 13, 55910y HiHr, and hMZb&hmlmngchobm&nbgblé ¢yalodexrin

Cycl odBrH I SRR IERTRa e b s Bt ctexcn potymers)

palsy ngdisclbsitg pdeiérizablec@lodenti Bérdahiyely, i5[356,316 and 5, 593 768
di i socynanates, diepoxides (Insol uble cyclodextr

pol eré is %m()m angpekymers tat beay gﬂmmlnmmw@ks 608,015
Zsado [

Fsad giﬁ'ﬁ?’s’lfgerﬂ&l{% for p]-@%rm% ﬁUler%T'f gﬂe c%&%ﬁﬁh%%@%%%s@ Sind
pp. 32416366 (deeqm}amsmese“or tafbiodexlrﬁﬂfg)lym

The crosslinking molecules generally comprise two or more moieties that
20 form inclusion complexes with cyclodextrin or another inclusion host, the moieties
being covalently linked by a chain of atoms that allows the moieties to be spaced
from 0.5 to 50 nm apart, preferably 1 to 30 nm apart. The moieties can be selected
from any molecules that form inclusion complexes with an inclusion host such as
cyclodextrin, e.g., pheny! rings, adamantane polycycles, cholesterol, naphthol |
25 derivatives, etc, See, for example, Szejtli, Cyclodextrins and Their Inclusion
Complexes; Akademiai Klado, Budapest, 1982; and Bender et al., Cyclodextrin
Chemistry, Springer-Verlag, Berlin, 1978. Cyclodextrins are able to form inclusion
complexes with an array of organic molecules including, for cxamplé, drugs, -
pesticides, and herbicides. See, Tenjarla et al., J. Pharm. Sci., 87: 425-429 (1-998);
30  Zughul et al., Pharm. Dev. Technol., 3; 43-53 (1998); and Albers et al., Crit. Rev.
Ther. Drug Carrier Syst., 12: 311-337 (1995). The moieties in a crdsslinking
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Uni v. Budapest, Section Chim 15: 13 22; and W edenhof
et al., 1969, Die Stirke 21: 119-123). These

pol ymeri zi ng agents are capable of reacting with the
primary and 10 secondary hydroxy groups on carbons 6,
2, and 3. Cyclodextrin-nodified polynmer carriers can

e dolegan Ry be SR b ibrand it Rt B elfiles may be

al so Uussd siﬁ&ﬂt@ﬁﬁouﬂ!ﬂ&:a%gﬁlﬁﬁaﬂrﬁ?@. - 5,981, 740,
5,929, 131, 5,910, 551, and 5,792,821 (disclosing

pol yneri za i vatives), 6,048, 736

(di scussi ng ]Wrcﬁga?ed'gﬁ%f?g? @“fﬁ% "r\éf 'E?/‘Ei'??d%&tbleiaﬂy S”'table?'“kage such
pol yméiSa)m,l fené elias; b pelyapylRl T (PEGH Lt p6 Binfine),
derij vatsl vgs%y ) gg‘é Z:ﬁlng g);ld SgWSESBOPm Sab?ssig oSi n ine), an
monbme! ESO%ﬁ%F’aﬂS‘F ghanioEpidchain g anyethe gul lwkage e linkage can

noi et 'lﬁss}able'im@%hgﬁéo ikl 'Cé(ﬁillt ‘srégcl{@t 5 ﬁc?lef-n@&ha:n, or it can be

preparing pol ynerlza e cycl extrln vatrves

5, 516, cragalleluier whysrn@gm:sl@gmftmuscs}ach w@@lrmwmm«ewesl)nkage
o o TR TR SRR o QRS Rat pBes oo

cycl odmlﬁrrlqage mntaanmtﬂydmlyzm& groa suchass bn edtdr@r thibester)EFhe linkage
b |n coval . nked b i n of atons . that

D 10D i HEb B, suPha a EE PeiVelneals Boit ot gty acid
apar t chdlh, er@ﬁrﬁﬂi&l BlolbgitNyISiveMURR aY dn olikBEorPBlypEMRIR tfa®Rvhen
be sel ected from any nol ecul es that form i ncl usi on

conpl &lgaeedframthg mojaties, Gidsn ragenser. degetivages an enzyme, etc. Various
cycl odg n'iérf& Iwgzrggss %hg{r)%F %Iogfcﬁlz}ﬁco%fnpggﬂggl%%%erodlbie are known in

pol ycyc derivatives
See, fhcrartemrm glecBrepiithd l,mk@whqdneﬂwmnszc ahdnifhmnpcmes of the

! %l uﬁ1' pial gbc %\%ﬁ&&;&ﬁgggﬁﬁz I%:q S?Ht 8§tger i gra(}uaﬁy deforms

and Ben er’'e

Spr i ngeshriviey dfegimpkadtion, or Whéfher :%:@Hm?mégrhm afd B aBSkiRd by the
to fo i hel conplexes with an array of organic

mol ecPidysT ﬁ'%'&lﬁ‘ﬁ%ﬁ TRy, beratiached inthe moicgies psany SE)‘E@!Q '&“é ggfunctional

d h
gg . 9%29 c%ﬁ)%n ?%1%9{1] %Ad? cgl%rsgfthem éﬂ'ufég aé'nggessgdrbonates

Techn@FbﬂmaS:S w!fomlqeﬁwg) and Albers et al., Crit.
Rev. Thar. Drug Carrier Syst., 12: 311-337 (1995).

The noi etifpgnd ‘?(fcﬁlpféﬁp&%o'd 899}6 crosglitigh rﬁbjl &i gﬂ?%cs moieties

the same or di and er ent c
mol edbdtass brelpgibdly aatsmldrsgsrjmhecbh)eomﬂdage that 1abmiugg:la&y active and

mat engS‘J I‘gﬁ'}d?’ ‘}lg F’gﬁﬂll cgg %ﬁt‘ﬁ erdgxpgﬁgﬁ?@‘welﬂgages are

c h ai rg;adaal@od:lmb&lyéledsﬁngglaw&ﬁbe drifEsGnd @BAdally degrading the structure of

poly (theet rpl tler(?eﬂ eff rpue po?yme?supportmg the cyclodextrin is also biodegradable, the

25 material will gradually disintegrate, slowly releasing the biologically active drugs
complexed within it. Tn such embodiments, additional pharmaceutical agents may,

but need not be, included in the material to obtain a therapeutic effect.

Materials of the invention may further comprise one or more biologically
active agents. Such agents may also form inclusion complexes with cyclodextrin, or

30 ' maybe merely dispersed through the material. Exemplary agents include nucleic

-36 -



5 oligosaccharide, an am no acid chain, or any other

sui tabl e |linkage. The |linkage can be stabl e under
physi ol ogi cal conditions, such as an al kyl ene chai n,

or it can be cleavabl e under physiol ogica

condi tions, such as by an enzyne (e.g., the linkage
contains a peptide sequence that is a substrate for a
pept i daiie)viruses, polypéptides bylyplexdsephgrmacedtiisls,|small @nic molecules,
cont ai ns, a, hydrol yzabl e group, such as an ester or

t hi oes‘l’f"ét?o%.‘cs’ﬂé"ﬂ‘%éﬂ(g&éap%ﬁ'c fhe bi ol ogi cal |y

i nactive, such as a PEG polyglycolic acid, or

pol yl act i clnaettsin embadiments)ra sabjBetBemposttiongbmplidey aRINIAY €onstruct,

such as an ol.igQ-. .or | ypeptide that, whe cl egved
from fite oPHRE E‘Q{A mtﬁg%é_/fge r(ﬁb'é& Es_r?ff%staqcpdpa'f'bg? griarget gene.
enzy NMRNAL Gonstvirts %l_ﬁ%rliﬁ' HEONE slrnded KRG CHat R sE&ﬁﬁcalIy block

bi ol ogi cal |y conpatible and/or bioerodible are known '
in tREressen ong eget gencednd otre otvitetie fbi WRkksey vsipg the subject

influ i r ' the.. ter .
such gl HAARORIRARERT ol br B HE R cEbiefion in vitro
it greadnalivoy RieAiosonmstructreas lsompliss eithérdong sipptchest aftdsRNA identical
or whet her it . gradually. degrades. and ..s absorbed by

Che " BoRgEaaL Rl e HhRt BRIt ek e eReteon Dot stshes of
by0 anysRNA idehrical foanbkttiallidehticanalonlydd Rpion of theltatgéti@cleic acid
car bon-carbon bonds, esters, ethers, am des, am nes,

car boifd¥¥s% carbanates, sul fonani des, etc. 20 In one
exenpl ary enpodi nent, the crosslinking nol ecul e

conpri ses GaSieealyedhe (AT goastpicls| septainl # ynusleotide seayupgse that
{'oin . . T Pcal .

o o oz {8 A9 fololiR cohditcHs Ut S theiflofcifuence of at
i npl desha pertion pftbe MR Gressceiptefor te geneab by inhiteted €ick., the “target”

real eas| g -t.h e . .d an ntia eagr adi he
o8 DaRhD2 TP Softic el RER A oPesBiiskalt” Bt el rva
t he aw:mmf«ré ialﬂliﬂé'ao ﬂl@i&é@[{h@&' bl g I’I&d@bheinlvéd\bbnzﬁs Ithe advantage of
mat er.i a adual |y disintegrate, slowy releasing .
‘the 3%66'8&3’?%& 'i%[ma%ﬁ?qy@}cer‘@ggtw S| TBieBGDEEEREPiRd jque tp genctic
such rakied] dRR polynddish QP &ol RRALTIRRHch &R THRABMbE of tolerated
may, but need not be, included inh the material to
obt aindclgotidnemismeishesc betveen tthe Nargetr segusncef andnghe RNAi construct
baventq ther ' .On re. . .
0T o B o Ml SOTRLARy 30T 1500 Piefiiy: o1 20 gt
i ncl esl anS(ckasgpaiesx eelisniatchecitahodarct of the siRNA diplexaye ost critical

gg;ﬁlfiid gzlﬂg F%éﬁﬁﬂ)ﬁ tgtquoréigllé ggg%agg g : ?arrlg&!mlg:?nnpén%% nucleotides at
pol yrerd ied@f tHROJIRNACHRAd tRAAS BBRFeMbRAYSo thBlrdet RNA do not
organi c_nol ecul es, antibodi es, or any other

t her SpRifieantly sgiripute to specificity of the target recognition. Sequence identity
25  may be optimized by sequence comparison and alignment algorithms known in the

art (see Gribskov and Devereux, Sequence Analysis Primer, Stockton Press, 1991,
and references cited therein) and calculating the percent difference between the
nucleotide sequences by, for example, the _Smith-Waterm'an‘ algorithm as
implemented in the BESTFIT software program using deféult parameters (e.g.,
30 University of Wisconsin Genetic Computing Group). Greater than 90% sequence.
identity, or even 100% sequence identity, between the inhibitory RNA and the
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In certain enbodi nents, a subject conposition

conprises an RNAI construct, e.g., for using RNA
interference (RNAi) to effect knockdown of a target

gene. 5 RNAI constructs conprise double stranded RNA

that can specifically bl ock expression of a target

gene, . ar ' for deljv si,ng, t he subj.ect

conpos ?F{b?%o?i'so? t%%gé@reg%fsoo é%fgrz’fdu é@%aﬂﬁﬁ’ﬁ%ed‘? u(?#& Fegion of the RNA
i nhi bi tmaygbegiefiecdefupetionsilycas a wucleblideGsequibhcd thatvib eapablNfihybridizing
constrl{\gfhs ca c%nigrise either |on stﬁ{oet ﬁﬂj&@f ds RNA

i denti CAI" 2 BFUULY PR RTECLLEAF ragehpt C4- 08 ™ rifepM PIPES pH
nucl ei G.4cl thv BDIANCR U of MOrC mpriakeiRsor§1216 sRNollowed by
identical to substantially identical to only a region

of the W88t nucleic acid sequence. Optionally, the

RNAi constructs contain a nucl eotide sequence that
hybri di zes Upfaublstitrandsd stgicture mayibe fooned ra single selftdompiementary

t he nu ' t] 0
1, UL FYESERAl £, ROl oy
t he "t &nitgpsed eithéyr igsidecor outivie thioeel Ghe RNannadbefodueedlin an amount

only b fficient i.milar to natural.,. that it

st pEnEH b flhert ot RasPlneSoy B BUP Higher dtrilit g ot feast 5, 10,
has0 t hédtadvandraled abpied Pen gelhbdfeddubletstrhfied triatérfl WRAC field more
variatigns t be expected due to netic

hat . ni ght. e : I
mut at | % WE‘IbH'OB’O‘IVVIlFOIIoWﬁT osEpmavals? bs pqgg.g,fgr specific applications.

di ver gRAbRion T Sedieiddeipedfic P kil 3li@&btid Yedelel i _
m smat ches belt vvggﬁ thgeteﬁ get sequenlce gdndﬁ%hgsﬁmondmg to the

const rdupiexregioneefikaRMA jare targeteo foz gemetin inhitiitions

basepairs, or | in 10 basepairs, or 1 in 20 basepairs,

or | in 50 Thasehiest RNAI Rbnstrmets hasbe ‘smialk dnteréming RNKAs” toh EsiRNAs.”
Si

[ I e S§..CLifi and essent i al |
abgll\lﬁsﬁﬁ% zngc\:/[glé eaco %rﬁegr{)glj}d; Q%G%\Wclﬁgﬁ&é ol fegg?'n: and even more
nucl eqiréfereblya?l-23 hecl@®tidenéh ddngthhe The BINA{ a@nchdeRtiodi © recruit
conplementary to the target RNA do not significantly

cont r iMSEEC cBmBlGkesiang SIS th complexes, fofhe W@gﬁﬁrﬂﬂ by Rairing to the

Sequenp&ifick@fbdntes, A3 alFBNItOBe Bifet fﬁillmis%grﬁ@éalb?'?ﬁéenucleascs in the

conparison and alignnment algorithms known in the art

(see @B LeAMPigrd Do cpastisularSembadiment At 24123 mudlentides siRNA

SbackiQf 91,4 e nges cited therein) :

and carIFb(r:Elf Irgt?i‘cbﬁgp%%e}r;erh?g%{ & Id%r? Ppgrglﬁccee 'ét%%’ﬁ"?er%s’ the SIRNA

nucl eeeristtects egrube@escrited bl qroessingpb fongéredouble-stranded RNAs, for
[ in.the

Smth-Wat eroman _al gori t a | enent ed ) .
BESTFF’}?’?%PE‘? e 8’%‘?“8"@?@‘?\’ ﬁ'i@’ﬂ’lﬁrggﬁ Jnpe tabodiment, the Drosophila in
(e. g. vitrdQydtkm ¥saursed. tiv tils eMbsdimb] dSREBNRchRbireI Wi h S8luble extract

G oupé., G eater than 90% sequence. identity, or even
100% SEhEdntem; Deprophilp embrigectierch prodiicingt or gormbinationd  The

t pe combination is maintained under conditions in which the dsRNA is processed to
RNA molecules of about 21 to about 23 nucleotides. The siRNA molecules can be
purified using a number of techniques known to those of skill in the art. For
example, gel electrophoresis can be used to purify siRNAs. Alternatively, non-
denaturing riethods, such as non-denaturing column chromatography, can be used to

30  purify the siRNA. In addition,' chromatography (e.g., size exclusion
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-37 portion of the target gene is preferred.

Alternatively, the duplex region of the RNA may be

defined functionally as a nucl eoti de sequence that is
capabl e of hybridizing with a portion of the target

gene transcript (e.g., 400 nM NaCl, 40 mM PI PES pH

6.4, | nmM EDTA, 50 Cor 70 C hybridization for 12-16

hour s; clfroinhtographyglycerohgadiem@gntrifipaiofpaftihier mirifientbadvith antibody
structure may, be f by a single self-conplenentary

RNA st?agﬁﬁ “8‘%8 LP\RB”’S’& Afentary RNA strands. RNA

dupl ex formation ma initiated either insid

out si de t heTedction ?ﬁe{?\%{l&c’i’?ﬁ?‘cﬁe"aﬂ rher eagiRdetrt by g’ﬁm“’a' synthetic

amount met‘ﬂ@dscd? b@'ré&%nﬂﬁﬂ AuéRIYacRf tedhnidue@ SEndd oﬁ@ﬂNAﬁﬁﬂymerase
cell. gger doses q% at least 5, 10, 1
or 21009t &Sffaéei qurmawr )at@ranercsmbpremstnwaﬁ@@wﬁ&h& pelymerase can

may yigl de s@ﬂﬁtﬁ)ﬁ 7 }ﬁ?r}p' THY BUAT GRstribd +£: 1h8¥\fermod|f cations to

doses may a so e Usef or specitic applrcat
| nhi bidithemthé phesphpiesuger soklmxing pcthemuclhmdcnng, e:o:tedmte susceptlblllty

seque FEE gndi ng tq.the pl.ex_ regi on

A '3 PG ERRRT s bice il o€ Bl faceesie,
- RNA cadlt bhangs othanph¥emacdRinkhc propefidser For@xiyie, thé)lphosphodlester
'si RNAs ? Theﬁ nucl ebec aci_d are around 19- 30
0! edvieess of patpa BN, mabe wodifiedhisrachugs aileass e, Stap.migogen or
nucl eqbifgleRietditdne nﬂbﬁhﬁc&fbﬁs i RSt e HIAG BE Bii16/RH td Alow specific
recruit nuclease conpl exes and guide the c%exes to

t he t &eagdic iniiNomwhilaiaveidigstaoganprel resprsse o dsRibA drkedse, bases
rrr?aZLbletmodglﬂ:% tB @fog [hew ?aﬁie%g% Rggélml?% é hﬂ-re RNAI construct
nuclea e n co qex. n a partslcu ar
enmbodimagrite, prbdueecE énz&ﬁhaﬂmdy @0 by gersiaitbfaNArgdfic rmitbmsuL any modified
In certain enbodi ne

d
CHRP <R RIegige £, B L HNhL ol Pizoe Aol GE cUERiG synthesis.

of .| oMpttiods @ Rhémizillyame@iglifNANA ﬁ@l’ecul@%@dﬁ’ﬁeeada?ﬁdtf&emod|fylng
presence of the enzyne dicer. In one enbodi men

Dr os ofh¥A gonsiructsi(seeoe. gyﬁeé’ﬁﬁlﬁ?@h ¢t ald (1997) tMucleic Acids Res, 25:776-
embodhgge r\’i/rlsoqse?uﬁ éi%dff élrheegl oé“'ﬂSE it egﬂé a8 'ﬁ%.‘g Mukleic Acids

derived from Dr prod

conbl Bﬂlbl‘ﬁﬂ:%és Zﬁrschiwm ctat.i( 1197) Antish ;EM;M cidd¥ng Dev 7:55-
o ccbb oM o Bt Wt Sa2ione o8 o R S5t coan Fhahodified with

Si RNAphmﬂammh.eaes;an behosphbrarhide®, USi NghosphoditHiedtes)  chimeric
technlgtHes known tp?het hose of skill in the art. For

exanpléighespimaterahaptadiedsrs, eoptde aucleiepoids prarapyyl-pyrimidine
i RNA®ntafNif £61TEkeMedrbugd? Mbdifications (e.g., 2’-substituted ribonucleosides, a-

configuration).

25 In some cases, at least one strand of the siRNA molecules hae a 3' overhang
from about ! to about 6 nucleotides in length, though may be from 2 to 4 nucleotides
in length. More preferably, the 3’ overhangs are 1-3 nucleotides in length. In certain

_ embodiments, one strand having a-3' overhang and the other strand being blunt-
ended or also having an overhang. The length of the overhangs may be the same or

30 different for each strand. In order to further enhance the stability of the siRNA, the

3 overhangs'can‘ be stabilized against degradation. In one embodiment, the RNA is-
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denat uri ng net hods, such as non-denaturing colum

chr omat ogr aphy, can be used to 30 purify the siRNA. In
addi ti on, chromatography (e.g., size exclusion -38

chr omat ogr aphy), glycerol gradient centrifugation,

affinity purifi cation with anti body can be used to

purify e . Mlmgjl f n uct

carri edsgdgut b chem ca 92?/’% ﬁg‘?@ ctzldgso gd% %d&'@ﬁn? o guanosine
recon‘olf\ﬁﬁﬁ@ﬁdﬁ&cl Alternatiyelyl, El&mwthueﬁ pyEnnﬁ]gﬁemodsotiabbAby modified

|tO ?[’iﬁgg rep %ue? 6"041 s@/&\%ﬁ&ﬁ%} “&"Iﬁﬁ\ér}ma lg,y F-gdpoxythyinidine

used f wsrtoteramtsm]d idpis renafifaat tWe tsff’mxenél;hff I@Nﬁl G ISsEﬁdé(btf 8 2' hydroxyl
inclu dlflcatlonsﬁﬁ either t

phog ph&¥a" § Ar HAED Hitenisieats, ESiSigRTee 8 t'lfem’eéhaﬁg in ytigsue culture

r educe nfetdifedinkly be bnefitiel #9hbUl ar nucl eases, inprove

bi oavai l ability, inprove formul ati on characteristics,

and/ or chanpe RNABEnRRRE EAGRYSIHR S ihe tnPees lbhféoubi:eos&randed RNA.
exan‘pl? t he phosphodi ester 10 |inkages of natural RNA

may belisHpIN;cEwodimentscthe BAIAA constuel tis #rieasb2s, 30, HI0: 2005800 or 400
or SUBJst' lh%E@d’u?%éH@imW'ﬂ'{e Yﬁ?)&l BRSirdelis Ws%ﬁ%&%{ Mrl&gth The

maﬁ/ be tailored to allow $pecific genetic |
¥ e donblecitranded RiWAsaredigested porsdlulanlyds RINA. prchdukemRNﬂ, sequences

bases ed to ock the a

adenoslin% glgmqﬁogvse&é; Tife OfRRW" ﬂlé%‘ﬂ%f’tﬁ@?é % fevivo is not always
pr oducmmbt:eﬂzy&mﬁmatﬁgl batadse dfydePrtibbbiféchl ah:cprn&@meccaused by the
synthesi s, any gﬁ i,ed 15 ri bonucl eoti de can

i nt r odGeEACHPIsRsNdant ASRNA AGTRRSeC B sqghgthogmgeym thesuss, of local
Met hodfligdry Gﬁﬁéﬁscéﬂdl’o\‘ DY &Micﬂgeﬁwtﬂpéf?e@fdlo?ﬁntgﬂé}op%r PKR are

adapt ed for nodifying RNA constructs (see,

HeliddePreeresd. et al . (1997) Nucl ei ¢ Aci ds Res. 25 776-

780; Wlson et al. (1994) J Mol Recog 7:89-98; Chen et

al . (1995) Allgrptévedy, A@.wl cRegrupds nabd feeasa heirpis sthisgire (named

et at | c..Agi u

1) RRrER O | T6T Bl SRl ey ok o can be
const iferoked d:grtrabibnlmglffdneﬂm pdlymgrheINhR6MbteisQAtvAS, Examples of
phosphokam dat chinmeric

hOdI
P by KBS 8. 15 e il B ROGe dpe Béngcpienciee fmmalian cels ar
a0 ds destritd GRYRY lexﬁi{:lé Phdi‘:‘ls’&ﬁ et 519 'psi_cﬁtTt_Q{:E 2003, 98°388.58 Mt cCaffrey

sugar nodifications (e -su

ri bonffd-elatueee20 02a41863(§rﬁs W@N ¢ra)., RNA, PG02s&h42- &Qiéésqt al., Proc
at | egad Q88 &4 r dAOFOJZh@‘)%O?\@%)m)bF ?&Llﬁf dﬂugl? hra]:rpm RNAs are

overhang 1ro 10 "abo nucl
| engt wglnccred,n ghcqiiayar fneanf anomal 20 trurk contihu@od aicsable suppression of a

desired gene. It is known in the art that siRNAs can be produced by processing a
25 hairpin RNA in the cell.

-PCT application WO 01/77350 describes an exemplary vector for bi-
directional transcription of a transgene to yield both sense and antisense RNA
transcripts of the same transgene in a eukaryotic cell. Accordingly, in certain

7 embodiments, a subject composition includes, for ultimate delivery, a recombinant
30 vector having the following unique characteristics: it comprises a" viral replicon

having two overlapping transcription units drranged in an opposing orientation and
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inlength. Mre preferably, the 3" overhangs are 1-3

nucl eotides in length. In certain enbodi nents; one

strand having a 3' overhang and the other strand being

bl unt- ended or al so having an overhang. The | ength of

t he overhangs may be the same or 30 different for each
strand. In order to further enhance the stability of

t he si Iﬂbbﬂcmg hEansékne faranh M&Oﬁmcm lﬁ&ﬂhl théiﬁd tmﬂ&oﬂﬁfcr]appmg
degradation.. I n on odi nent, . the RNA is

st abi | ?9’58“‘3&?“%5? M’&ﬁn‘@’ﬂbﬁ?qsﬁé“qw ﬂ'&tfsé'bsﬁlpﬂ‘é% trag’i?&'ﬁtsaf@m the same
adenosirage Qﬁfﬁ%ﬁ&@%{ﬁﬁmtamp|eOtIdeS Al ternatively,
substitution of pyrimdine nucleotides by nodified

anal ogues, e.g., substitution of uridine nucleotide 3

over hangs Busdessd@oropt hyi nidine is tolerated and does

not af f ect the efficrency of RNAI. The absence of a 2'

droxyl 5 nlflca enhances, t nugl ease
r es stance langc{BGE'}'ﬁﬁ‘rY@“tm pf‘?"éd:?ﬁg”&Eﬂ“t"bF“ét ofsRfidging

and meyusiaessb ﬁf&ﬁic@[aﬁ'prﬂcﬂcmg e melHdds BNAL int@idh %ﬂﬂﬂ@novel
al so be in the formof a |ong doubl e-stranded

cert ai 'NerappyticisamPasitions:and ingyayedfarmatlations thpreof Thistgehnical step,
gﬁb o g Iclvrriéeﬁ?gm bigew ltlﬁ&% of %oﬂ@%dltmﬁ?%&ﬂa @Fbé,g%g g n@vel approaches to

const ruct
| engt WOﬂdIﬂﬁengL@llaMbmwsk poprecbRNATe-aviencel bms d’or examp!e a

e et ot aredsfe o HE0R) St PINER Wik e o

Vi vo iefficacyt asatievapydtics ﬂf@ﬁrie@édfdxssise&léﬂabhlye M&ﬁuﬁﬁe@fwuﬂc
del eteri ous. effects be caused b

seq ueﬁB'BP‘?SHtﬂ’éb@ﬁ‘a@ﬁFXm e W'B’ég%ﬁhﬁ,@af%ﬂ@ﬁm before formulating,
en‘oodlpmag.s%a.msbée&enﬁ} m'aﬁ:@ﬂlll :h@' F‘éfsbll’ﬁ% @Xiﬁﬁ&mr &@‘#Ke%nem of

agents which reduce the eff e eron or
are $iease.ofbigrnasivelyshe Hghtaito dﬁwiyp attdlmrmlﬁuchdomlatms or to

na? r pr R e iy B R G T SRR By

exogenously or can be formed by transcrl bi ng from RNA
pol ymer as eAcEpinghy inotedais eimbodiments, t&(pﬁ;dnemvelfuon pedvide a

e B Fehalgg Y hecnier efloy RS, BBt o,
Paddi son et al., Genes Dev. 2002, 16:948-58; MCaffrey

et al. Nat ur emaﬂﬂﬁﬂurm@la ﬂ:&mQtat:ba‘b Nankis itludihg , a FPNArmaceutical
2002 é q, f& 3 éh Acad SC| USA
2002, GG EA 2§23y OFt ‘é‘?"é‘?°é!5‘|°95 ' GFRAY RNAs are

QMg neer edi i N GedkkSngOrtoi Reaficadl ﬂ%bld&t@ H3S Wefefits "of using the
contl Ll:s and st abl e suppression of
ulation or kit in the treatment of a disease or dusorder

In other embodiments, the present invention discloses a method for

conducting a pharmaceutical business, comprising:

a. providing a distribution network for selling a pharmaceutical
25 composition of any of the compositions disclosed herein; and

b. Vproviding instruction material to patients or'physicians for using the

preparation in the treatment of a disease or disorder,
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desired gene. It is known in the art that si RNAs can
be produced by processing a 25 hairpin RNA in the
cell. PCT application WO 01/ 77350 descri bes an

exenpl ary vector for bi- directional transcription of
a transgene to yield both sense and anti sense RNA
transcripts e [ . : [

cell. Accorcfﬁ%%rfanfel n ce%niisgplﬁgﬁegﬁggﬂfﬁgﬁ#@&aégéu Jhé)gtfor
conposi tandwrting e bhetmsceufical budinessyadrapriseigt very, a

reconmbi nant 30 vector. having the foll ow ng unique
characteri Styl €St gdedrfFRRRT 'aﬁe%pgrowﬂtéal fJn%matigrP .nancpam)ﬂge of a
two overlapping transcrrption units arranged in an
opposi nEhaoracenticatcompositieh of-adPof thacdopogitianstdizhsebineeih;or

an I congtruct qf interest. wherein.the two . .. .
overF#\Iglppi ng%‘ tr a?%@?ci"ﬁ?i“?fﬁapﬁ'ﬁtfct%c'@f@log fergilptians dentifidin step (@),
ant i senfeeffbdby hridxosicity ptainkdlhard he same transgene
fragnent in a host cell. V, Business MNel hods 5 O her .
aspects of fhe iRQYANBOA BiSEPHIRRs nedyork ot oselinge f hBrRaration or
of doi RgepaRtisisN@sSified i_?as&%r(Bjé%lﬂ!aﬁﬁfTv arP4cB&phdvtd tﬂﬁaﬁéﬂﬁc rofile.
met hods of the invention may enable novel t erapeﬂtl C
conposi t i ondnagditienghster efith¢ embadireant corepristeproifling Tisales group for
t eglni ] ] | ne or nore
ad :ati gﬁgﬁeﬁéggggfe%bgg%fﬁggélﬁggeﬁ%}&ge%appr oaches to
conducting a pharmaceutical, or preferably a
| i f e- sci encls shilistheessboditoents deppisent ivedtipontpnevidgs @autétieod for
conposi.tion. prepared by the nmethod.af the invention
may bec{"ledgﬁ'e afp§ rmae?"?%é%la?é'flm%sg’ CPW@F'%{B%UH Cs in a
vari ety of disease nodels, the potential therapeutic
conposi ti oms t hdatetreistngd 4nor afpeopriedet Vfoandatiwhheand dosage of a
safety-profiling before fornul.atin .packagi nq and
s ubs euPR R Aecationt op REY.SS e PRy BRS ARdpsed ey and
thes treat met OfiicerfingeRSEthirdpirgy), MRright! fs fukth& deb@bfifent and sale
to devel op_and market such fornulations or to 15
conduc® By PAMYsEHs may be licensed to a third party
for consideration. Accordingly, in certain
enbodi ments, the present invention provides a nethod
for conducting a pharmaceutical business, conprising:
a. manufacturing a formulation or kit including a
phar H_"@&?t'o"corrposi tion of any of the conpositions
di scl osed fgg mvaitioamx@wa{&iﬁg-gewllyt%ﬁwmeé,@t wARak WYrdfeadily

e

provi ders the benefits of "using
20 understood by reference to the following examples, which are included merely for

purposes of illustration of cértain aspects and embodiments of the present invention,

and are not intended to limit the invention.

Example 1

Synthesis of Polyethylenimine (PEI)-Cyclodextrin Conjugates
25  (Suhet al. 1992, J. Am. Chem. Soc. 114 7916-7917)
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formulation or kit in the treatnent of a di sease or

di sorder. In other enbodinents, the present invention
di scl oses a nmethod for conducting a pharmaceutica
busi ness, conprising: a. providing a distribution
network for selling a pharmaceutical 25 conposition
of any of the conpositions disclosed herein; and b.
provi di 5’ instruction material to patﬁi or

physi cig@ns for using the preparation he treat nment
of a di@ease or disorder. -41 1n certain{enbodi ments,

the pregent inventi om provi d met hod r D
conduct ng a t!oharma euti q.al L ess, co r| sing: a.

det er n'hi' T n’bﬁbﬁoﬁ??éne fornulgg;on and” dosage of
pharmaceut{ cal conposi{ion of~-amy—ef the onpodi ti Q\’ LN
di scl osed {iérein; Meonducting ther apeutl 2

profili nguof fornulatlons identified in stepm(a) Nﬁor NH
effi cacy ahd toxicity in aninmals; and c. dyldlng a

di stributi network for selling a preo. n or
preparatiohs identified in step (b) as h.|

accept abl e therapeutic profile. An addltlon step of

t he enbodi nent conprises providing a sales group for

10 marketing the preparation to healthcare providers.

In still other enbodinents, the present invention

provi des a_net hod for conductlng a pharmaceut i cal

busi ness, Bu@pghed SERELO me, Addricty M SR90awangiptobisd i PMSO (4 mL)
fogmubaf H%ss%?‘ %g%gftg‘?ﬁl) gcglvéht nﬁpﬁwaégélﬁdg‘}@h monotpsylate (928 me,

conposi ti e conposi tiohs disclos

her ei ﬁycladadtrmSTbchnblbgienﬁemQmeam alnthiwad guded yo thehgolution under
rights for. fur 0 nt and sal e of the. 0

f of mtBYT o EloUR R ARG e AT RGuRien i whosrisdish 0 °C for
gener aiohyl ﬂStSrC rTheetlutib turdel Isligtelyryalew ﬁﬂe’idﬂsm\éu%&t this temperature
understood by reference to the fyol | owi n

e
whi chUnee FgRn (khedselion yap gransisiieg d%e%%@ﬁctrafr?or MWCO 25,000
| |0 UShEMRBIARE afd dtdbfzbd i aBaifist Wéﬁfoﬁ@dﬁ)@%ﬁﬁ§th@ﬁ rbfiGved by

present invention,” and are not interided to limt the
i nvenlyepivlization. A 'white powder was obtained (134 mg) after the solution was
lyophilized. Cyclodextrin/PEI ratio was calculated based on the proton integration

of "H NMR.

15 Example2

Synthests of derob;sable Polyethylenimine (PEI)-Cyclodextrin Conjugates
Ahn et al. 2002 Journal of Controlled Release 80, 273-282
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Exanpl e 1 Synthesis of Pol yethyl eni m ne

(PElI) - Cycl odextrin Conjugates 25 (Suh et al. 1992, J.
Am Chem Soc. 114 7916-7917) -42 NH, N NNHH't r-
--7 S NI NHZiN/ " N~N/"N~N"N~_.N \ NHFIN (

rosyi Sr -+ iH/~N~" ./~"'"~ N _/ NN NH NH2 NH2 HN)

I1~\ () NH NH3 NH \H NH Branched PEI (60 ng, Al drich

Mv 25, 0 ol vegAn DFBO (4fnL) 5 afd e/
degasse 6 L) " sbl vEI "kt e T e o TS Fro™
nonot osy!| te (928 ny, | odextrin TeE@ol ogi es

Devel opnexyj, was added to the sd i on under

argon. The cI o-o soI ution turned clear after the
m xture was stirred at 70 C for about | hour. The

sol uti qQn ned sli ght 'y ow after zgpur §7at this
tenpera? gon/ P’Enh—sol ution etr ed PEG
000 10 nenbrane an 'P§/‘; '

to a Spectra

agai nst wate{ for : V\&ter%s t hen—+efioved ky)
| yophi | i z&E€bn. powder Wassabt ai |[fBE| (134 ng)
after the sol uti on wag yophi Tized™ Cycl adextri n/ PE
rati o wa | cul at ed bsed on the protign f-egrati on
of " H NVR Exanpl e nthesis of hydrotysable

Pol yet hyl ehi m ne ( PEI
al. 2002 ‘]_[odurnal of Co troI | ed Rel ease 80, 273-282 4
ydrolysable PEI-PEG llydrolysable CD-PEI-PEG

The hydrolysable PEI-PEG is synthesized as described in Ahn et al. 2002
5 Journal of Controlled Release 80, 273-282 reference. The resulting hydrolysable PEI
polymer is dissolved in DMSO {4 mL) and degassed water (6 mL) solvent mixture.
Cyclodextrin monotosylate (Cyclodextrin Technologies Development, lhc.) is added
to the solution under argon. The reaction mixture is then precipitated into cold
diethyl ether and the product is dried under vacuum overnight. Cyclodextrin/PE]

10 ratio is calculated based on the proton integration of 'H NMR,

Example 3
Synthesis of linear Cyclodextrin-based polyethylene glycol polymers (CD-PEG)

CD-PEG polymers were prepared by the polymerization of a difunctionalized
B-cyclodextrin - monomer (A) with a difunctionalized polyethylene glycol

15 comonomer (B) to give an ABAB product. The synthesis procedure involves first the
preparation of the difunctionalized -B-cycbdextrin (6A,6D-dideoxy-6A,6D-di(2-
aminoethanethio)-B-cyclodextrin (denoted dicystcamine-BQcyclodextrin) according

to literature procedures (Gonzalez et al. 1999 Bioconjugate Chem. 10:1068-1074;

and Hwang et al. 2001 Bioconjugate Chem. 12(2):280- -290). The polymerization step
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O ~-NNvr + OCCH-CH Go-PCGorOCCirCH-C ON
2n o JPEG o NH= PElI PEG PEG PEG PEG PElI PEG PElI PEG
PEI PEI | PEG nmsyl PEG PEG PEG PEI PEI Y PEl PEI
Hydr ol ysabl e PEI-PEG | -1ydrol ysabl e CD PEI - PEG The
hydr ol ysabl e PEI-PEG i s synthesized as described in
Ahn et al. 2002 5 Journal of Controlled Rel ease 80,
273- 282wasetanieh osing Tomnreedallyt avaijatily difodeyisadlized Rilyethylene glycol.
pol ymer (4 nm.) and degassed wat er
(6 nL) @5? néeﬁEOd%wffedP%ESt'%cl odextrin nonot osyl at e
(Cycl odextrin Technol ogi es Devel opnent, Inc.) is added
to the solution under argon. The reaction mxture is

then preci pj, . i di eth ether and the

product is oFreturter FREhEY %t

Cycl ode j /PEI 10 ratl ois caI cuI at ed based on the

proton i ratd\on of 1HoNMB., skt Synt hesi s of

l'i near odexe+rpE d polyethy e I ol r

i x;, |:lmasa{ p ycol Hpol yegr s N\/\g/

(CD PE PG pol ynereiwere prepa ed By the

pol ynerd zaton of a difunctionalized j3- cycloé@xtrln
nnngnerNg vWth a difunetionalized pol yethyl ene

gl ycol 15 Conpnoner (B) to give an ABAB product. The
synthesi s procedure involves first the preparation of

the difunctionalized (3-cyclodextrin

(6A, 6DMHEEEXy- 6A, 6D- di ( 2-

am noepRIALET Wit waml.ﬁa&mar WRightemak &dasp, ; 609, 3000, 6000) were

dlcysteamnecé?mﬁyl/coextrln according to literatur
pr oc edpHrehas uka, Milwaukeeo¥d. Ip; a)t}pmahemﬁm@ﬂeHEGsw-(COOH)z
10i0106(%.0§9£4 0.16 mmol) was dissolved in I mL of a 25 mM MES buffer (2-(N-
morpholino)ethanesulfonic acid) at pH 6.5. Dicysteamine-B-cyclodextrin (02 g
0.16 mmol) dissolved in 2 mL of a 25 mM MES buffer (pH 6.5) was added. Then, 1-
(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDC) (0.612 g, 3.2
mmol, Aldrich, Milwaukee, WI) and N-Hydroxysulfosuccinimide (Sulfo-NHS)
15 (0.026 g, 0.12 mmol, Pierce, Rockford, IL) were added. The resulting solution was
allowed to stir overnight at room temperature. The polymer solution was then
transferred to a Spectra/Por 7 MWCO 10,000 membrane (Spectrum, Houston, TX)
and dialyzed against water for 24 h. The solution was then freeze-dried to dryness.

This afforded 272 mg of white solid (Yield: 93%).

20 Characterization: Light Scattering and Molecular Weight Determination
The specific refractive index increment, dn/de, was measured in Phosphate Buffered
Saline 1x (PBS) (Cellgro, Mediatech, Inc, Herndon, VA) using a Bausch & Lomb -
ABBE-3L refractive index. Polymer samples were then analyzed on a Hitachi D6000
HPLC system equipped with a ERC-7512 RI detector, a Prems:on Detectors
25 PD2020/DLS static light scattering detector and an PL aquagel-OH 30 (Polymer
Laboratones, Amhcrst MA) column.using Phosphate Buffered Saline 1x as eluant at

2 0.7 mL/min flow rate. The dn/dc, the we_lght average molecular weight Mw, and
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and Hwang et at 2001 Bi oconjugate Chem

12(2):280-290). The pol ynerization step -44 was

carried using conmercially avail abl e difunctionalized

pol yet hyl ene glycol. Three nethods were investigated.

Met hod |: Using diacid-polyethylene glycol 7 + 1 PLC

410

N ron St e bR gt leo) s polMer i raned i the

wei ght dolfawing-tablB0, 600, 3000, 6000) were purchased

from Fl uka, MIwaukee, W. In a typical experinent,

PEO600- (COOH)2 10 (0.096 g, 0.16 nmol) was dissol ved

inl nm of a 25 nM MES buffer (2-(N

mor pholtiagie)ietshias q;igﬂtfsemeemgehd%%uimigit Determination of CD-PEG
steam ne- (3-cyclodextrin (0.2 g, 0.16 nmol)

dIS ol V&I"FR 2 mL of a 25 mM MES buffer (pH 6.5) was

added. Then, 1-

(3-di msth)'anfi ReprepHI—3—ethyH-ca

hydr ochl oni dekoﬁﬁw () 613n/9c 1;‘2 mlﬂ)afd d 'P%i}dispersity

M | waukee ,—W—armo—i roxysutfgstccrnrnrde

(Sul fo- NHP) Ciprk@d76| 9. €162 mmol , R sgce, Rockfpgy,

L) were ;ﬁme resulfting sol utIon was  pl'TowWed 1o

stir overni §N-PBG;@poom t enfiat uje. Thddpol yprer 135

solution was then transferred t¢ a Spectra/Por 7 M

WCO 10, 00Q_reBEShe (| 8 ust 3%450rX) | and 1.77

di al yzed agai nst vvater for 24 h. | The_sol ution was then

free)zle- dr _giD'REﬁ! 0.133Ps o fnrﬁlglﬁ%?’) g of!-06

white solid (Yield: 93%. 20 Characterization: Light

Scattering and Mol ecul ar Wi ght Determ nation The

specific _rinétﬁé‘dH:%giﬁd”_kgﬁ?écihﬂﬁﬁﬁE%Bfonat@ﬁlé&&k?;%gglycol

measured in osphate Buffere alrrne T X _

(Cell gro, Mediatech, Inc, Herndon, VA) using a Bausch

& Lonb ABBE-3L refractive index. Polyner sanples were

t hen ana i tachj D6000 HPLC system equj ppe

with a ERC etectfor, a Precision Detectons 25
‘ [ —~EACH,EIH; A0 #BE, G600 CHACK]—d0+ OPEN —_—

r Laboratories, Anmherst, M)

Oe Buffered Saline | x as eI uant atgd

bodi-i-mi-de

L~ a3

aquagel
col umm

S S—-'CH;-CH;‘-HN—C—Cl-lz-CH;—"-O*PEGMW—O—CHrCHz—C—NH—CHz-CHz—S}
10 X

._S_'m thesis:
Diéuccinimidyl' propionate polyethylene glycol (PEG3400-(SPA),) (1.0854 g, 0.32
15" mmol, Shearwater Polymers, Inc, Huntsviile, AL) in solution in 5 mL of DMSO was
| added to a solution of dicysteamine-B-cyclodextrin (0.4 g, 0.32 mmol) dissolved in 2

mL of DMSO. A viscous solution was immediately formed. The reaction mixture
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a 0.7 nmt/mn flowrate. The do/dc, the weight average

nmol ecul ar wei ght My, and -45 the pol ydi spersity index

Mv Mh determ ned for each polyner are reported in the
following table. Table 1: Static Light Scattering and

Mol ecul ar Wei ght Determ nation of CD-PEG 5 polyners.

Pol ymer do/de Mv a Po] dis ersi CD PEG ooo 0.1267

21, 560™Es §yn alipvestts Bir pyggighat soem temppratap. yngergygon. Diethylether
0.1361 : : : ;
Nt hod 312 R e Pt e ROl S okt b it 2Bipet. T residl
pol yet pthetewes graporated 14nd Ithe polymes was redissolved in water, The resulting

VS C s B HD 5 T SR e
C- NH- Cﬁiﬁlgﬂdmgﬁnstt]vﬁht?tfor 2[4|1|e§'hs solﬁﬁpdétéeasggémfg%ibdzried to dryness. This
?rléggg%?od‘,?edg%% #é”hﬁggﬂ”,g (gﬁgé\?\%\ﬁl'er Pol- 3(/rrer )s ) I nc,

Huntsville, AL) in solution in 5 nL of DVMSO was added

032 redsbsitiale: S BinRg e bl Vejeh, Pfitigadon”

sol ution was imrediately formed. The reaction m xture
- 46 wakhis pelymer Wesvelhracteriged psing @rensagiet tealtniquecesented above. The

t enper re under on. ;.0biet hyl et h was added ta ,

or oo s B RER ke 13T oW SR avatBE el weleht M was
pilfet defEhmintdemitaduadd,000eDhelth WaslySivpsity dded AMANIfH0Fe.18.

pol ymer was redissolved in water. The resulting

solution was then transferred to a 10, 000 MACO

Spectra/ Por nenbrane and 5 di al yzed agai nst water for

24 h. The solution was then freeze-dried to dryness.

This afforded MeBadilk Usihg dhbdneotsiadalelcatbingtk doly&hdikne glycol

e Q oo ]
Sg ss + | /N—O—C—Of-PEGyoﬁ'O"—C“O—N\ N

N==\ _ _ N

NH, H,N

O . (I?
ST S—CH;-CHZ—HN—\lJ-—O_'—PEG 34w—0—c—NH—CH2-CH2—S>>

X

15 Synthesis:
Di-benzotriazole carbonate polyethylene glycol (PEG3400-(BTC)) (1 g, 0.32 mfnol,
Shearwater Polymers, Inc, Huntsville, AL) in solution in 5 mL of DMSO was added
toa solution of dicysteaminc-B-cyclodextrin 04 g, 0.32 mmol) diSsoIved in2 mL of
- DMSO. A viscous solution was immediately formed. The reaction mixture was then

20 allowed to stir overnight at room teinperaturé under argon. Diethyl ether was added
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Characterization: Light Scattering and Ml ecul ar

Wei ght Determ nation This polyner was characteri zed
usi ng the sanme techni que presented above. The do/dc
was cal culated to be 0.1316 and the wei ght average
nol ecul ar wei ght Mv was 10 determ ned to be 184, 000
Da wt (MY fa

1 U PRl bR Rorohd R Bl O Bifh o et TV IR et vas
gl ycol evaporpted jand chvowmr @!@rﬁﬁ@l&@d i)Y @a@ ﬂhe/rmultmgmotuuon was

NH2 HZ@I ASY errseldgo enzot 1 QE“%F %‘% a?e\lm'a%d against

poI y et waterefoe24h.yihe Isol(JfREGBdb(}Ber( feegd-died(td deyned. Bilis Bffarted 1.3 g of
Sh r t.er 201 y.ner Inc, Huntsville, AL) in solution

[ W@dded to a solution of

d| cysteam ne-o-cycl odextrin (0.4 g, 0.32 mmol)

di ssolEsahgled 2 nl of DMSO. A viscous sol ution was
i mredi ately formed. The reaction m xture was then 20

al | owedoleeuls tweighpstatrdl IUD-REGHoReiseper at ure under
argon. D ethyl ether was added -47 to Brem pitate the

pol ymer an Q'Qyﬁtéﬁ“'ﬂﬁ'ﬁrcé@"%fnw HE! @-357 8ot f& mmghlovas dried under
d
ool oo ayuut 00 W fr 16X PRERI P Mo AR RUNKEB lend Bcql (PEGsuo-
rlansﬂ%RA)eHItSGS a, 0145, 100101, ShaaB@tSedimesd, Fro; Hnmswille Ad.) amsithen
d' | t
C han FRbaSR0UR Hixuit oS hade o Bro. S s Al G e, DEA

5 whi (Hsml, 1.91 ool was a8 undEraegtil & pbriivabesalimériMesrddution
control of CD-PEG pol yners:

Di cysteRhd was ’ﬁmEXF@IaéEFé@ﬁeﬂltWES G ming3Gmin, §0 mén, 4dv, Adrend 5 h).
was drh&ds F‘sr werd e HMsPred Qpa théqbr M ({98 pectra/Por membrane and
t Ayl ene gl yco

Di succi nim propi onat e polye
( Ptmd@mediazamsmmfor(zﬂ h5Ehe @,lut@nﬂ@emﬂlﬂn freSteedrieddn dnyness.

Pol y W ofI thé resﬂi%t S%Yd4 \Lrere de Ll)ml%sastdgscnbcd above.

As shown in Figure 3, the polymer Mw increased to around 80 kDa overaSh-

time course. The polymer Mw can be controlled between 50 to 80 kDa.Example
)

20  Synthesis of hydrolysable linear cyclodextrin-based polyethylene glycol polymers
(CD-PEG)

Method I: Using NHS-HBA-CM-PEG1400-CM-HBA-NHS
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added. To the m xture was added dry DVSO (8 nlL). After
10 min stirring, DDEA (176 L, 1.01 nmmol) was added
under argon. A portion of polynerization solution (I
m.) was renoved at selected tinmes (15 mn, 30 mn, 60
mn, 1 h, 2 hand 5 h). These sanples were then
transferred to a 10,000 MACO Spectral/ ?or nenbrane and
15 di alygai nst water for 24 h. The sol utions vvere
then freeze/dried o drfness. fW$ of the re§ulting ¢
sol i ds gfere Uteter ESHAREeTI- D -ebew 0" ClAS- G i wWH, 1N —
Figure 3 pol Mv i noneased to around 80ci#Da ¢
over a e coﬁ’rse The pol yner Mw can be

control Med B¥ ween 50 to 80 kDa. Exanple 5 20

Sym hesi s of hydrol ysable |inear cycl odextrin-based

pol yet hyl I ycol polyners (CD-PEG Method I: Using

NHS- HBA- CVBREGS- CM- HBA-NHS -§8 0 11 11 gl 11 S¢

INO C CH GHEHCHE COPHREEND C OHCP TPED: @ CF M+ ORI~ Gl (O NH— CHy-CH, S
-~ CH CNM O ONH H2N @#O O FS - CH2. CH2- H\euC- CHI i x

HO0-CGCH 0-PEESBQOCH COCHCH CNHCHCH S Chy
CH3 x NHS- HBA- CM PEG3400- CM HBA- NHS (0. 2 g, 0.06 mmol,

Shearvvat er Pol rs Inc, Huntsville, AL) in solution
' 1. SNHSHPAGBBEC e GHEHBAGNHS §0R 8 DG momol, Shearwater Polymers,

di cyst e %Tgm]
di s)s/ol S‘gghpﬁts‘gngy&bo%ﬁéwmg fé‘é\tctglf gﬁﬁm@x ur g)jitg a solution of
theh aditysteentirteep-eycladexsria (Mg, 046 mmoai)wisseived ire2 miLeof DMSO. The
under ar The. resultin s _precipitated

i ARG iy s R o s S Vaahiehscet B e ppcer argon.
10 MetThedrebuliviet PoImerTis pledipitacddERAUS Aty dﬁitrat&d (agds)dned under

succi nate (PEG (SS)asuccinimdvl succinate (P
yacuum.

10 ~ Method IE: Using PEG succinimidyl succinate (PEG-(S

| :
—o—c—-CHz-CH,-c—o—-PEG,m 0-C—CHpCH;~C—0~ —
NH2 H,N
| Q T ' 8
- s—CH,-CH,-HN-C——CHZ-CH,—C-O—PEG“ o—c»cn,.cn —CNH- CH;-CH ~S

X

_S_y__ mhes_fs.'
15 DiSuccinimidyl succinate polyethylene gl‘yéol (PEG;@-(SS);_) (SunBio, Inc., 980-5
Kwan-yang Dong, Anyang City, S. Korea) (0.3 mmol) in solution in 5 mL of DMSO
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SIIir1r 0-@Q -10S +-0C111,-CH COPEG340p OC
CHz-CHZ -~ 0 NHZ H2NO Il 01 12 1l Il ~S S-CHZ-CHzZ
HN- G- CHZ- CHZ C-0- PEG340 O C-CHZ-CH2-C-NH-CHZ-CH2 S |
X Synthesis i 15 Disuccinimdyl succinate

pol yet hyl ene gl ycol (PEG3400-(SS)2) (SunBio, Inc.

980-5 iKwadedytaaGolbaeHlof ¥t€Jh9 Df\% clocﬁxtr O(b@@ﬂm&l?d%solved in2mL
nmmol) in solution in 5 49 i s added

sol uti of BMSR-cTke é%ﬁﬁﬁl%n(lgu@y@l teexallowed (9. Firmpiryight at room
di ssol

then ol T ohe cor et Heabeffic ekl (RRRIF pELEIHEE il dicthylether,
under dilgased amfvsied emder vicngmpol yer is preci pitat ed

with diethylether, filtrated and dried under vacuum

5 Exanple 6 Synthesis of hydrol ysable |inear

cycl odextrin-based polyner 0 00 T7, o NOSCS + ~0
~\NOA~~YO 00 0O NH2 H2N xp _ H\}~/J S~\H I
o~~~o~ﬂ3ia$ple~f8

Synthesis of hydrolysable linear cyclodextrin-based polymer

;1 (e J\/Yb.__,

NH, HZN
0 r ;Z
H o] 0 X
10
Synthesis:

Ethylene glycol bis[succinimidylsuccinate] (EGS) (0.2 mmol, Pierce, Rockford, IL)
in solution in 2 mL of DMSO is added to a solution of dicystgamine-chyclodextrin
(0.2 mmol) dried overnight at 100 °C under vacuum and dissolved in 1.5 mL of
15 DMSO. The reaction mixture is then allowed to stir overnight at room temperature
under argon. The resulting mixture is precipitated with Acetone, filtrated and dried

under vacuum.

Example 7
Synthesis of diadamantane crosslfnker: Bis-(2(1 -adémamy!)ethyl)phasphate

20 (Zhang et al. 1997, J. Am. Chem. Soc. 119(7):1676-1681)
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0O 0 10 Synthesis: Ethylene glycol

bi s[ succi ni m dyl succinate] (EGS) (0.2 mmol, Pierce,
Rockford, IL) in solutionin 2 nL of DMSO is added t.o
a solution of dicysteam ne-(3-cyclodextrin (0.2 nmol)
dri ed overnight at 100 C under vacuum and di ssol ved in
1.5 mL of 15 DVMSO. The reaction mxture is then

al | owed tefstir overnightoat pomteffperature under
ar gon. T bul ti ngmxtulre -i-s-prted wi gih
Acet ongy {idtareth gnd off |2l undg pacy

o¥'di ada OH

Synt hesi s mant ane egHossl i nker:

Bi s- (2(1-adamantyl) et hyl ) phosphate 20 (Zhang et al.

1997, J. Am Chem Soc. 119(7):1676-1681) -50= 0

Pyridine O+ 11 ne 11 OH CSiSCl Oeri--o OCHE CH
Synthesis: 5 Anydrous pyridine (10 nL, Aldrich,

M | wauliggies’sy ) was cooled in an ice bath and nethyl

di chl o : 8 s 10 ' : s

M e R PR (12,518 i, NrfBBkee, P choled i anice bath and
kept cofthylfdichlaoghosphiter(1.488 gi 10 mbol, iAddridhh Milwaekéep Vi was added

For medroifes e bR Vel Kok S B yeuter SRl ThpRe s period
A d:i qincciﬂﬂatemmﬁkblanetwmyrw%r?dd?ﬁlor@hdstw&e $@tﬁicd!.d llf)ct!amantane
m xt ur S rred overnight at roomtenperature.

was tﬁgﬁ\g@c{ﬁﬁég g %%%AF%HFM"W °M‘}’ng gdded, and the sealed

PYI0I dinfiRiuYHaL AR AeMfhht B0 Rlom! RfptiRture NE wab kRt doired into 10%
yell ow solid was dissolved in | L of water and

ext r adYaE§On G relnand {he tpyeiding Seps ravapquased jundes)vacaums  The slightly

aqueouysdh .acl.di fi i ; n

caseoseI e RSN EE bl Bl e 150

CHCI 3 portiBosHT e an@ous Fhuse wamndeidif veitlgBNi HClltapHr1, dr then extracted
t her, . 3:..n-B i £.h t '

glei gﬁ{wiltﬁr}sl@? |l n%ﬁjn??ﬁ?aﬁ@?c%ﬂ]u%% \(\9’:5). e cgglbﬁgéj ox%anic layer
15 (ether and CHCl;:n-BuOH) was washed with water and a slightly yellow precipitate

was formed in the mixed solvents, at which point the solvents were evaporated under
vacuum. A slightly yellow solid was formed and was recrystallized from

acetone/hexane. The solid was dried under vacuum, yield 60 %.
Characterization:

20 The product was characterized by 'H NMR and '*C'NMR. 'H NMR (CDCl): &
1.45-1.75 (m, 28H, -CH;-, adamantyl), 1.95 (m, 6H, C-H, adamaﬁtyi), 4.07 (q, 4H,'-
CHy-) and 8.60 (br, 1H, POOH). '*C NMR (CDCl;, 500MHz): 5 28.59, 31.77,
37.02, 42.52, 43.96, 44.02, 64.21, 64.26. The prodﬁct was also characterized -by
Mass Spectroscopy: Electrospray Ionization: 421 [M-HT.

25  Example$.

Synthesis of hydrolysable adamantane crosslinker; -~
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was formed in the m xed sol vents, at which point the
sol vents were evaporated under vacuum A slightly
yel l ow solid was formed and was recrystallized from
acet one/ hexane. The solid was dried under vacuum
yield 60 % Characterization: 20 The product was
characterized by IH NI\/R)and 13C NMR. 'H NWR (CDCl 3) :

1.45-1.7 m 28H, - arrantyl) 1. 5(m 6H o

CH ad ,L,),+4 7 an 8 O

1H, P 130 NMVR 27 500 -
o

37.02, 42752, 43.96, 44 02, 64. ﬂ 64 26. The pr

was al so characterized %y Mass Spectroscopy

El ectrospray lonization: 421 [MH"'. 25 Exanple S

Synt hesi s of hydrol ysabl e adamantl ne crosslinker 51
00 Nir + N-p 0\ / yp ~0lO OI®

Synthesis: |-A %@n M ‘G‘Q,}
mol , Al drich, waukee, V\P) vvas 5 adde® to Ethylene
gl ycol bi s[succi ni m dyl succi nate] (EGS) (0.2 g, 0.43
mmol, Pierce, Rockford, IL) in solution in 10 niL of
anhydr%ﬂg,eg}_.chl oronet hane. The resulting solution was
stirre or 5 h at roomtenperature. It was then

aci di fll-Ralan\(!niJhemQ ainEi@h. 19@% @‘ﬂr AvrioB dANtiER Milwaukee, WI) was

di chl or onet hane. Tﬂe organi ¢ phase was dri ed w

MySO4 adeird tohe Fthyiane @ucplabléhuqcmmdyhe@mat;hdsﬁs)/ﬁsz gr0-43 mmol,
Thi's qflér&r qfdék@rdzzﬁg rPEoluﬂl% rrﬂ, %ﬁ a ﬁ 0%9 @ ¢hlpromethane. The
i Ct was- ChaT aCTE? iZeP %

Characterrization
Mass $pelting lslomijasl:‘due-ed farSgr ayodm mnmtaltwm It 5537then acldlf' ed with

[ L\//l;{_“hgy T§7}Z?l[ ‘ﬂ’id aeé 1%2 d%ﬁ{\%%%]‘&e gqr ghase was dried with

cr ossIMg®Mrand then concentrated to dryness under vacuum. This afforded 0.22 g of
10.  solid (yield 90%).

Characterization:

The product was characterized by Mass Spectroscopy: Electrospray lonization: 557
[M+H]", 579 [M+Na]*, 1135 [2M+Na]".

15  Example 9
Synthesis of diadamantane polyethylene glycol crosslinker:

Various methods were investigated:

Methodl iacid-polyethylene ol

NH, * C'—PEG—-C —— PEG
20 @A * O o  Dickloromethane @\/Y \(\/@
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Vari ous nethods were investigated: Method I:

Usi neMet hod |I: Usi ne diacidpol vethyl ene glycol (m A

DCC 1i W NH= + \c-rEGCQp M/NrscN 20 /I ' HOON D

chl oromethare 0 O -52 | - Adamant anenet hyl am ne (0. 64

mmol , Aldrich, MIwaukee, W) is added to PEG diacid

(0. 32 nmol , FI uka, M| waukee, W) dissolved in

di chl or ometiWAfRmantanemethylayine Ghebmmok Aldsith; MilweukeBW) is added

(3.2 n@gQEgG. eﬁk&i& k(?ib mMol ‘ﬁ'ﬁl‘ﬁ!l( %inﬂEeﬁW@?%?&d :I?Q'ghl&%%ethanc

resultlngM [utlon I's St rred over
@e

t enper b+

Oilfmloglbedlmpldb ﬂD@CHMdnmychﬂnex,w ilwmkbe,awn is added

oon Ll b R aRlbn RS Sehigh! S350 [snmtpan; Tihareipiat
t hen c(gbmacemexmsedrei D Ghced ST thy AT wddhed with 18% HCI.
resul ?.lh%]g{sol i edi ssolved in water in order to

pr eci

EER as"r‘ AYitkgYigSOs apdhthen sonceptiaigdda dpmess apder

t he fivhduuad, ﬂ?‘hé fesﬁlft@%ﬁid@srﬂeﬁ%olvl@ HN%&}QE* fd-gr tolﬁécgﬂtate the

0

yl ene gl ycol

di succi nimd I onat e pol yet
10" NEPNainifg: écé)éq%isﬂze@d pliEasithe Gli@tdds CeezedriglN - +- V

p O -C CH3CH2- 0- PEG3400~-0-CH2-CHZ C-0-, -a

1- Adamant anenet hyl am ne (0..1 g, 0.60 nmol, Aldrich,
M | waukee, W) was added 15 to Di succini m dyl

AL) di ssol ved in 10 rrL of d| chI oromst hane The

ol

pi onat e, p
0.30 nm¥

et hyI ene gI ycol (PEGB40 SPA 2) (1.02

resulting solution was stirred at roomtenperature
overnight. The sqj vent was evaporated under vacuum

and th si due s disgolved in water and
centri Mo I{enDMe0exeens-Ch,—~Garmptane @1#}541&% : —_—
The s nat ant 20 then transferred to a 1, 000

MACO Spectral/ Por menbrane and di al yzed agai nst wat ero
-for 24h. The solution was then freeze-dried to ‘
dryness. This afforﬁied 0.88 g of solid (yi S' d 849

15

20

—C—CHy-CHy—0~PEGs;00 o—cu,-cn,—-c—ﬁ

1-Adamantanemethylamine (0.1 g, 0.60 mmol, Aldrich, Milwaukee, WI) was added
to Disuccinimidyl propionate polyethylene glycol (PEGago-(SPA)2) (1.02 g, 0.30
mmol, Shearwater Polymers, Inc, Huntsville, AL) dissolved in 10 mL of
dichloromethane. The resulting solution was stirred at room temperature overnight.
The solvent was evaporated under vacuum and the residue was dissolved in water

and centrifuged to remove excess |-adamantanemethylamine. The supemnatant was

_then transferred to a 1,000 MWCO Spectra/Por membrane and dialyzed against

water for 24h. The solution was then freeze-dried to dryness. This afforded 0.88 g of
solid (yield 84%). |
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-53 Method I'11: Using polvethvl ene glycol (Sandier et
al . 2000, Langnuir 16:1634-1642) D butyltin dilaurate
HO-PEGOH + N~ ,Q--- ~~ Z~v 1-1 C Ny, DCIM N O,
PEGS O p N 5 Pol yet hyl ene glycol (Mv = 1000) (Ig,
1Immol , Aldrich, MIwaukee, W) was dried by heating
under vacuuMetHod 701: VSYE LBv&Iene! 2 ' YsHpat ;
(0:30 g2, Dot R e R Rt S5 37 0 Banem
to thelBrP#i16/P yet hyl ene gl ycol after its

di ssol ution in anhydrous dichl or onet hane (25 m_) Tvvo

catal ysts, dibutylti di | dPJW&’l"ed'(ﬂ@@GZ 0
Al dri cho-vetwauked Nanb etk a 1,ngg 1&\
0.1 mmol, Aldrich I watkee, NEWDCMeT ,ad&ed he N

reaction m xture wa heat ed under refl ux for 7 h.

After renoval of the solvent, the reaction product was

di ssolved in distilled water. The aqueous sol uti on was

purd f i BalydshyienddilycobMwf= 1080} {1gatmelolc Aldrieh, Rillaukee, WI) was dried
succes |Ive filtrations, and then freeze-dried. The

r esul t PhiFatig PRAsE vackum ot & G averpighi  hAdamassyl sasyasaig @39 g, 2.2

was chamag ‘A%ﬂlc}neﬁhl%uke@ \Wﬁ/as ]aédew% mchr’e}f'pofg'&?\plgng %gicol afier its

di - benzotri azol e car bonat € yet hyl ene gl'yco
NHe N-dssalutiprpHegapdydod d:chlormelthame (—25 mL). Rwa| ca@l@tsl]dlbutyltm

1 AT b ENAETE B o e

0.1 mmol, Aldrich, Milwaukee, WI) were then added. The reaction mixture was

heated under reflux for 7 h. After removal of the solvent, the reaction product was
dissolved in distilled water. The aqueous solution was purified by addition of
activated carbon and successive filtrations, and then frcez:—dricd. The resulting

polymer was recovered with a 70% yield and was characterized by 'H NMR.
15

Method IV: Using di-bcnzotriazple carbonate polyethylene glycol

“NH, ‘ I Il
+ N—0—C—0—PEG3;rO—C—0—N_ _}\
' =

N§N/ _ B N

0
H | I H
N—C_"“O_PEG3400_O"‘€—N—

]-Adamantanemc_thylamine (0.1 g, 0.60 mmol, Aidrich, Milwaukee, WI) is added to
20 . Dibenzotriazole carbonate polyethylene glycol (pEGgqoo-(BTC)z) (1.02 g, 030

mmol, Shearwater Polymers, Inc, Huntsville, AL) dissolved in 10 mL of
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20 Di benzotri azol e carbonate pol yethyl ene gl ycol

(PEG3400- (BTO 2) (1.02 g, 0.30 nmmol, Shearwater

Pol yners, Inc, Huntsville, AL) dissolved in 10 nL of

-54 di chl oromet hane. The resulting sol ution was

stirred at roomtenperature overnight. The solvent

was evapor at ed under vacuum and t he resi due was

di ssol dicidoriomethertecThe eemaltinesdlutiochuegpsdtitred steomw dengpecades overnight.

| - adamgnt anenet hyl am ne, The supernatant was then )

{7 ool T SRRE D AR pdh RE R el pas 5 in water
di al yzad cagteifiged toSrew@dl € Exckayr | -adhnfantarddn@tiSntiAd. Ohe \$BSernatant was
then freeze-dried to dryness. This afforded 0.88 g of .
sol 1 d 115 Epaslesdato sk QAOMVGE Spriraieari merarane and didlyzed against

hy dr ol wsatrhC240i, FREHRINOA NG Bih YELAMHENR c%béEs‘?'trhia afforded 0.88 g of

erosslinker: Various nethods were investigated:

Vet hodohid (visdd $8§o)pool vet hyl enee gl ycol O O 110- PEG CH
+ C0 ~OPEG  SOH Pol yet hyl ene glycol (Mwv = 1000) (1
nmol , E’i‘aﬁipiecfb’ M | waukee, W) is dried by 15 heating
under vacuum at 70 C overnight. |-Adanmantaneacetic

acid (S‘ﬁntgesm? hydro{ﬁsllagfeia‘?JHalitlbWﬁwlew Shybod cﬁﬂ#ﬁﬂcﬁ 0

the dried polyethylene glycol aft'er”its ~dissolution

i n aniebRUsethddl WeRSnfedoatdd) - P- Tol uenesul fonic acid
(Aldrich, MIlwaukee, W) is then added in a catalytic

anpunt. The resulting m xture is azeotropically
refluxed for 16 h using Dean-Stark apparatus. After

conpl et OW%OJn@saggﬁgétﬁ%:ﬂe“&_rh[::ctohe solvent is renoved
under vacuum an Su ng polyner is

precipitated with ether. Method 11: UshQg o o
di succinimdyl s nat e @ol yethyl) e gl J-55 O |~

(m~ P00
Polyethylene glycol (Mw = 1000) (1 mmol, Aldrich, Milwaukee, WI) is dried by

15 heating under vacuum at 70 °C overnight. 1-Adamantaneacetic acid (2.2 mmol,

Aldrich, Milwaukee, WI) is added to the dried polyethylene glycol after its
dissolution in anhydrous toluene (15 mL). p-Toluenesulfonic acid (Aldrich,
Milwaukee, WI) is then added in a catalytic amount. The resulting mixture is
azeotropically refluxed for 16 h using Dean-Stark apparatus. After completion of the
20 reaction, the solvent is removed under vacuum and the resulting polymer is

 precipitated with ether.

Method II: Using disuccinimidy! succinate polvethylene glycol -
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11 NH2 + NO G CH2-CHZ C -0 PEG340 O Cl1 -CHZ-CHz
CC-ONOO mOOOrn 11 11 H 11 ~NCGCHz-CHz

C OPEGa~ OCCHZ-CHZ G N 1-Adamant anenet hyl am ne
(0.1 g, 0.60 mol, Aldrich, MIwaukee, W) was added

to di succi ni mdyl succinate polyethylene gl ycol
(PE03400-(SS)2) ( SwnBio, Inc., 980 5 5 Kwan-y

Dong, Al g Gty, Kortka) (0.%0 nmol) di solved

10 L of kuh,0r g m@a%—cw«zu{- SY-pEd) DO CHEH, M, -N
stirre room t rature overnight. The solvent

was evapor at ed undergvacuum and the resulting polynmer ©
was precipitated with ether. Exanple 11 10 Synthesis

of triadaman e cr9sslinken. 0 D", | I\IOO\IO
HN' - ~KH 1 - A Aesehh, 20 OPE6,2 bzcgcﬂzaeag%
Aldrich, M kee W) was adde

Tris-succininfdyl am notriacetate (TSAT) (0.2 g, 0.4

mmol , Pierce, 15 Rockford, IL) dissolved in 10 nL of
anhydr ous di net-hyl formam de (Al drich, MIwaukee, W).

The. r ésé\ldhmiumglen‘iethylanmevms & 0i60 mamol aA Idrioly M ileagkes, A1) rveas added
under r It Th reci wa iLter

and cnQ peinini Siisinate pOSeBUER BuoBlEG e 0D SSpBRy tne. o8-
| or§ za$ iKwah-yarkS Déngd, Mnivhny C ESQ(c[rMT Bo moielP disSolved in 10 mL of
[2M+H] +, 1287.1 éZI\/H-Naf & Exa rrplme 12 ngnt eS|snof m- o
t et r oatigiHerAmEhance The syl R%folut@novasw@@woym tergperature overnight.

The solvent was evaporated under vacuum and the resultmg polymer was

precipitated with ether,

Example 11

10 Synthesis of triadamantane crosslinker:

fx | '%5
1S iﬁ@wﬂ@ﬂ*ﬂ*ﬂ

1-Adamantanemethylamine (0.212 g, 1.29 mmol, Aldrich, Milwaukee, WI) was

added to Tris-succinimidyl aminotriacetate (TSAT) (0.2 g, 0.41 mmol, Pierce,

15 Rquford, IL) dissolved in 10 mL of anhydrous dimethylformamide (Aldrich,

Milwaukee, WI), The_‘resulting mixture was stirred at room temperature under argon

for 14 h. The pfedipitated was filtered and charaf:tcrized by mass spectroscopy:

Electrospray lonization: 633.4 [M+H]", 655.6 [M+Na]", 1265.3 [2M+H]", 1287.1
[2M+Na]*. |
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0

NHT OO -~ 0/0-(--~q0 OO\ 0O NVO

NH O O N I -Adamant anenet hyl ami ne (0.212 g, 1.29 nmol,
Al drich, MI|waukee, W) was 5 added to

Tet r aki s- (N-succi ni m dyl ear boxypr opyl ) pent aeryt.hritol
(NHS-4) (0.1 g, 0.12 rnnmol, Mol ecul ar Biosci ences,
Boul der, CO) dissolved in 5 niL of anhydrous

di met hEkdropkedi de (Al drich, M| waukee, W). The
resulting mxture was stirred at roomtenperature
under &rmyfrsis bbletraddamantEecrpssbieiepi t at ed was filtered

and

13 Synt heshs_@pf tefra-adamantine

characterized by Mass Spectroscopy: El ectrospray

ol yet/hyliene gl ycol

| oni zat i oncrl"s. 7 [MrH +, 10 1035.8 fwNa] +. Exanpl e

crosslinker] MethOd |: Usingpenta Jr R\ 0l et hoxyl at e
(15/4 EQ OH -57 f HTC - HT AO- GHT- - CHT} OH

D butyltin dilaurate NETT DCM

HO t HTC- HTC- O~ OCH=CHT (lt 34 CALRT Sy ——

AC CH= CHT'*-O-C-N--
Rﬁb

10

sh

I-Adamantanemethylaminc (0.212‘ g, 1.29 mmol, Aldrich, Milwaukee, WI) was
added to Tetrakis-(N-succinimidylcarboxypropyl)pentaerythritol (NHS-4) (0.1 g,
0.12 mmol, Molecular Bioscienccs? Boulder, CO) dissolved in 5 mL of anhydrous
dimethyiformamide (Aldrich, Milwaukee, WI). The resulting mixture was stirred at

room temperature under argon for 14 h. The precipitated was filtered and

' characterized by Mass Spectroscopy: Electrospray lonization: 1013.7 [M-+H]",

1035.8 [M+Naj".

Example 1.3.

Synthesis of tetra-adamantane polyethylene glycol crosslinker:

Method 1: Using pentaerythritol ethoxvlate (15/4 EQ/OH'[
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4 HC'ip~ CHT 4 WW 1~- C 0+2C HTC- O~ CHT~D- CHj
CHT}OG- '~V 13411 "~II'W Pentaerythritol

et hoxylate (15/4 EQOOH) (Mh = 797) (1nmol, Al drich,
M | waukee, W) is dried by heating under vacuum at 70
C overnight. 1- Adamantyl isocyanate 5 (4.4 mol ,

Al dri ch | wauke added to the dried poI ymer

after i ‘%Ad‘l:s%'l'ﬁ'fh@n | g,{ hydrgﬁ% Wi chl o t hane ( 2Pibuyttin dilaurate
m) . Tvvo cat al yst s, utyltin dilaurat ¥sefibl, ——
Al dri ch, | waukeg,, nd triethylamn .1 mol , NE1,. DCM

Al dri chHO B Hinerok e ZZ\LPG%’h atlded. The reaction

mxture is heated*under reflux fof 7 hours. After
renmoval of the solvent, the reaction product is

di ssolved in distilled 10 water. The aqueous solution
is purified by dltbon of actlvated carbon and

successive fil H freeze-deigd.qy
EG O+H 19-"

[1: Using 4

- ( Dibutyltin‘ilau ate 56 H2C+| SG m /'J‘{'v'ﬁx
N-~eO // H H~ 013m@"( CP,

NF41, DCM 5 HETZ @‘Ué[CHzos ﬁ“éﬁ"ﬂ'}m

CH2. ~~ 56 ' pf 4- H2C—H2C~O~?‘ H2C O CH? CHE O}’ C 56

56 4 arm PEG (M = 10000) (1mmol, Shearwater Polyners,
Inc, Huntsville, AL) is dried by heati ng under vacuum

at 70 EelﬁaﬁéﬁhrltgmthowlaRdéWﬁrEQ/DHD o yatidld éln(mnIAAI@ch Milwaukee,
dde h

poI yrrer Ig[stag@d bPAhLa g %f t\rlg%u?{maﬁ@ ﬁ gerg‘%lg{ IeAg an(?yi isocyanate

di chl ofmmanamr% Mi)waukee) Wht sl m to Cth® Wirigd tpolymer after its
di | aur 3‘ (t nnq

solution m anhydrous dichloromethane (25 mL). Two catalysts, dibutyltin

dilaurate (0.1 mmol, Aldrich, Milwaukee, WI) and triethylamine (0.1 mmol, Aldrich,

Milwaukee, WI) are then added. The reaction mixture is heated under reflux for 7

hours. After removal of the solvent, the reaction product is dissolved in distilled

10 water. The aqueous sofution is purified by addition of activated carbon and

successive filtrations, and then freeze-dried.

Method II: Using 4 arm PEG
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Al drich, MI|waukee, W) and triethylam ne (0.1 mol,

Al drich, MI|waukee, W) are then added. The reaction

m xture is heated under reflux for 7 hours. After

renmoval of the solvent, the reaction product is

di ssolved in distilled water. The aqueous sol ution 10

is purified by addition of activated carbon and
successie—ft+iaat i ons, ando#berci+ekre- i ed. o
Exanpl e 14 Synt tt’s}*&&,pf ﬂy/gr tél ysabl eit et ane Dibatyltin dilaurale
pol yet hyl ene gl ycol cpésslinker: 15 Net USi ne R

oent aerythr,jtc rgXy| acre- 4 (1 (15/ 4
EQ/ OH} %L{sgﬁ’lgzcﬁg’-Hm- ~O zcﬁ’ifu f}/4 HZQ CH2 4 /o
p-TsOH + ~OH Toluene // H2C~CH2 110+20- H2C- 0~ ~O- CHZ

CH +OH 111111 /3 4 CH. GO H=C HzZC
~OCHZ-CH +O- C~I1 -CH2 /41izCiyry CH2 4 1'| ~I W

CH2-C- 0 H2C- - QHJIC, CH210- - CHZ CHZ-+- G- CH2 f V 3 4
Pent aer yt hr | @(245@\4 EQ/ OH) foMon,=-c#9-B)-c—H
M | )

(I mol, Aldr ukee, i, gfed by heatishg
under vacuum ~ 70 ? overni ght. | Adamant aneacetiCﬁ»

acid 5 (4.4 M%M}Ly@'&kee, oo —RAded it e
the dried p r after its /gissolution in anhydrgus

t ol uene. p-Tol Uenesul fonic acid (Al drich, MIwaukee,
W) is then added in a catalytic anount. The
resulting mxture is azeotropically refluxed for 16 h

usi ng Deam PEGafMn api@a0@t Wmmoh StRirwaRAPbRineR 1] HubiGvilie, AL) is
reactlénn, the solvent is renmpved under vacuum and the
resul t95g Bdiepting under ppewpmmt (78°EPVRmight.o I hedamantyl isocyanate (4.4

MBtshOGninby, AldticRIMAwAIEL, R is added to the dried polymer after its dissolution in
anhydrous dichloromethane (25 mL). Two catalysts, dibutyltin dilaurate (0.1 mmol,
Aldrich, Milwaukee, WI) and triethylamine (0.1 mmol, Aldrich, Milwaukee, WI) are
then added. The reaction mixture is heated under reflux for 7 hours. After removal of
the solvent, the reaction product is dissolved in distilled water. The aqueous solution

[0 is purified by addition of activated carbon and successive filtrations, and then freeze-
dried.

Example 14

Synthesis of . hydrob:sable tetra-adamantane polyethylene glvcol crosslinker:

15 Method I: Using pentaerythritol ethoxylate (15/4 EQ/QH)
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HOF N2C-H2C-O j, ~0-CH2-CH2}-OH 1.1, Q, CH2 56 + ¢ O
p- TsOH ~oH Tol uene HO fH2C H2C- OY H2C
CH210-CH2-CH2-} OH 36 6 17 11 CH2-C0- -H2C-H2C O
~0- CH2- CH2O0- G- CH2-{ ~.t. ~112Cy~ CH2 56

112rr Y~~~ | ~1~W\\\ | | 11 CH2- G- O H2CG- H2C- 0 H2C

CH2 ~0- - 042~ V’:E - 60 arm PEG (M =

10000) 'Cgoﬁwzc_g;ggr wat g %‘f"yn%‘F'gOH | nc, sville, ~TsOH
AL) is dried by h‘ea;:%g tinder vacuumap 7 C{

overni ght. 1-Ada cetic acid (4.4 , OH Toluene

Al dri chuo-M.d-wagked, W) éﬁaehﬁed:nt-bon{ he dried pol yner
after its‘dissolutsion in anhydrou¢ tol uene,

p- Tol uenesul fonic acid (A drich, MIwaukee, W) is
then added 5 in a catalytic amunt. The resulting

m xture is azgotropj caIIyrequxedfor 16 h using 4 -
Dean- Stark aln ratus ‘(After Ietlon f the &
{3]

reaction, tHe o‘f“ 7ent® und ea%uﬁff'%ﬂ'dctcﬁ
resul ting poI mer is preci pltate %2 et her. Met hod

I11: Usine EﬁG ccinim Ml ci nate (PEG Sﬁ) a
- 0-0 o 6 —M—»? 4200261V 0T O @ypoiflaoc—0s
n 07' ~ HN@ ‘s ¢

Pentaerythritol ethoxylate (15/4 EQ/QH) (Mn = 797) (immol, Aldrich, Milwaukee,
WI) is dried by heating under vacuum at 70 °C overn'ight. 1-Adamantaneacetic acid
5 (44 mmol, Aidrich, Milwaukee, WI) is added to the dried polymer after its
dissolution in anhydrous toluene. p-Toluenesulfonic acid (Aldrich, Milwaukee, W)
is then added in a catalytic amount. The resulting mixture is azeotropically refluxed
for 16 h using Dean-Stark apparatus. After completion of the reaction, the solvent is

removed under vacuum and the resulting polymer is precipitated with ether.
10

. Method II: Using 4 arm PEG

Hof-uzc—uzc—oz\ /(-O—CH;—CI-lg)-OH
6 I~|zCJ,,"/<CHz , @,\ P p-TsOH
o, + C

OH Toluene
HC CH,
HO-(-H;C—H,C-—-O)’ \(0-CH2—CH2')'OH
56

o 0
cn;—-@—-o—fu,c-—n,c-—oi\ /(,o—cuz—cuz)-o—g.l-—cuz
Sy, oH;

i A i
HoC CH,
CHy~—=C—O—{H,C—H,C =0 0 ~=CHy=—CHy; 40 —C~—CH
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| — —

10 O HN 1- Adamant anenet hyl am ne (0.069 g, 0.44 mmol,

Al drich, MIwaukee, W) was added to | g of

di succi ni m dyl succinate pol yet hyl ene gl ycol

((PEA k-SS)4) (SunBio, Inc., 980-5 Kwan-yang Dong,

Anyang City, S. Korea) (0.1 nmmol) 15 previously

di ssolved in 10 nL of dichloronmethane. The resulting

solution was stirred at roomtenperature overnight.

The solaePEGYRS LHRADO! @ infhblUSHERRvatéAPAlyHRrs, TN Huht@v:lle, AL) is

resul ti nggpol ynmer was preci BI tated with ether. é?

15 Syfieddyi hsatipe usder yeuumat 4 a%evwﬁlvet*rﬁﬂa@ﬁlaw%ﬁ 4.4

B r gsls haimlrak chglclh r@ﬂwe{ﬂiaeeszPgQadd@o tozléé'c;rh@pﬂymperuﬁﬁﬁts dissolution in
in di r ~~~ ~ -

NH iup yegpusciol ggnléu svt-T\e?{Weélgfong acid M‘IIQE@ Waukei%blgﬁ then(%:dlxled

(| BDln a RAABEE H\»ﬁ&tﬁf Iﬂe)}ey;marg&mxw&Gs azhlbtl‘tﬁa&w}d refuxed\for 16 B using

dried_b ?tln r va ﬂﬁ& ver.ni ght d

- AdanBREPytark arpa ?’““RP’H e gpve Sl’%!}é‘a’l?‘é&“ o

W) i sacashil &t tha)eiuhelgqbbfmelr :ppx’eqimred &fith etheri t S

di ssolution in anhydrous dichioronethane (25 nL). Two

catal ysts, dibutyltin dilaurate (0.1 nmol, Aldrich,

M | waukee, W) and trleth lam ne (0.1 mml A|dI‘ICh

M | waukee, W )Msthed Haing 4rampRPEG-wmeeininyid -
i s heated under reflux for.7 hours. After rermval of

the s ent, the reacti "E oduct is olved in
distiZﬁ,‘_Z@water. The agéggus®sol utio {s purified e
by addotg f activated/carbon and succ i\ Vv \P’
filtrations ;and thengieeze- dried. Exanpl o -

Synt hesi s of M rol yighbl e oct a- adar nant ane 1 f' nO
I

pol yet hyl ene dl ){\ acrosslink - 62—&0 HO 110
HO HO * NH; ——/i_
0

R F oA
6 O \0 o i Q0 6‘3‘\{0
I TR

1-Adamantanemethylamine (0.069 g, 0.44 mmol, Aldrich, Milwaukee, WI) was

added to 1 g of disuccinimidyl succinate polyethylene glycol ((PEG,ok-S8))
(SuriBio. Inc., 980-5 Kwan-yang Dong, Anyang City, S. Korea) (0.1 mmol)
15  previously dissolved in 10 mL of dichloromethane. The resulting solution was
stirred at room temperature overnight. The solvent was evaporated under vacuum

and the resulting polymer was precipitated with ether.

Example 15

Synthesis of octa-adamantane polyethylene glycol crossiinker:

-6] -



O\ ~c o p-TsOH pox Toluene ; HO-- OH8-000C
~r t" ~4 ~ 0 8 arm PEG (Mh = 10000) (I rmmol, Shearwater
Pol yners, Inc, Huntsville, AL) is dried by heating
under vacuum at 70 C overnight. | -Adamant aneaceti c
acid (4.4 5nrm| Aldrich leaukee Is added to

ion |n anhydrous
%glch kee

the dried pol d

t ol uene. p- To ukee,

W) is then a cat unt dg;’ =c#0  Dibutylin dilaurate
QU@HN/ uxe or

resultl 16 h
usi ng g n Stark apparatus @ilon of the NEt;. DXM
reaction, the solvent is renoved under vacuum and t he
resulting polyner is precipitated with ether. 10

Exanpl e 17 Synthesi s mul darrant a l'i nker:

Met hod | : Using br an Syl N~Q+H DC N N
n 2n OH MES buf opH 6‘6 PEI /‘F\IH Ad e PEI
15 63 |- Adaman %

W)7i's added to ?'Slr. %ﬁwgiee%ﬂ ﬁi&

di ssol ved 25,@1\/1 >p91—| 676
di net hyl ag@eﬁs -L-&ﬂ
(EDC) (Al drvych M | Waukee, W) and b

N- Hydr oxysucci ni mde (NHS) (Al drich, MIwaukee, W)
are 5 then added to the reaction m xture. The reaction

mxturg, d erature for 24 and, )

X" 456 04 b0t SRR B B AL

and di drley zgcheatisy iviler VWadugh £t 0 °@4mem1%'me 189Juﬁtahgm i¥RPanate (4.4
freeF dd Ledto dryness. Method 11:

puI ulamol, Aldrich, Milwaukee, W!) 1s added to the dried polymer aﬂer its dissolution in
anhydrous dichloromethane (25 mL). Two catalysts, dibutyltin dilaurate (0.1 mmol,
Aldrich, Milwaukee, WT) and triethylamine (0.1 mmol, Aldrich, Milwaukee, WI) are
then added. The reaction mixture is heated under reflux for 7 hours. After removal of
the solvent, the reaction product is dissolved in distilled water. The aqueous solution

10 is puriﬁed.by addition of activated carbon and successive filtrations, and then freeze-
dried.

Example 16

Synthesis of hydrolysable octa-adamantane polyethylene glycol crosslinker:
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10 (Akiyoshi et al. 1993, Maprono | eeculles

26:3062-3068) O Clii 041 H2011 ~ CHZOH HZOH H O H OR
HHOKHHHHO, + ONORHORHI OHANH OROHH

CHZQOH O OHOR ORFI HO NH Q| OR H 1-Adanantyl

i socyanate (Al drich, MI|waukee, W) is reacted with

Pul lulan (Sigma- Al drich, MIwaukee, W) in anhydrous

DVBO cont ai n i i 0% B 8 h. 15 Ethanol

i s added to tHe regacti {xtuKe, &nd the re |ng/o p-TsOH

mxture ed Bveryd ghte.at Cy2The ptecj até\s

are se ;ﬁwﬁw@%&vﬁa@;@nst warer ahg Teluene
| yophilized to dryness. The degree of substltutl on of

t he adamantane group is determned by '"H NVR 20

Exanpl e 18 Synthesis hyd sabl e nukii adamant ane

crossli nker: (Suna et 199% cul es
25: 5665- 5670) - H2 % - Ol
O "1 ON H 011 _, "\o"c' ON §i
--~0Q ?nO N H ?*‘ v{f’

@’\c‘-o‘(\’o}{ﬁ W)QJO\/\P%OV%O\/ g 0\/&3‘(‘.’ “o-(c')

8 arm PEG (Mn = 10000) (1mmol, Shearwater Polymers, Inc, Huntsville, AL) is
dried by heating under vacuum at 70 °C overnight. 1-Adamantaneacetic acid (4.4

5 mmol, Aldrich, Milwaukee, WI) is added to the dried polymer after its dissolution in
- anhydrous toluene. p-Toluenesulfonic acid (Aldrich, Milwaukee, WI} is then added

in a catalytic amount. The resulting mixture is azeotropically refluxed for 16 h using
Dean-Stark apparatus. Afier completion of the reaction, the solvent is removed under

vacuum and the resulting polymer is precipitated with ether.

10
Example 17
Synthesis of multi adamantane crosslinker:
Method I: Using branched PEI
~(\ /\i,( \/j\ @/\ NHS, EDC ‘CN/\jK \/j‘
2 “oH MES buffer pH 6.5 2
Ny PEI NH Adamantane-PEl
15
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HO'OOQ OHNONNHOHdHGI ONON ON Pullulan
(Sigma-Aldrich, MIlwaukee, W) is dissolved in
anhydrous. DMF at 60 C. |- Adanmant anecar bonyl chloride
(Aldrich, MIwaukee, W) dissolved in anhydrous 5 DMF
and anhydrous Pyridine are added. The resulting

m Xt ur a 0 for h O.t he

T S ABBLE b BT iRy % i, 0 o
Thﬁ plmmmmmeaﬁt é\UDarcﬁss@BrEdl et eandbwﬁ&_si_Eed V\nnlMJ pH 6.5. 1(3-
et hano t hen, e SO

dri ed lﬁi%"’égy l’i‘)’é’ﬂ?ﬂfﬂ?y& ystgy@rp%*"“?kh hVHYé’C'EiIQEj &DCC') (Aldrich,
subst i MitwaaRe0 W RRd Na

0L a0 o e S 17 A GG
pol ynefhen Wﬂée(&%tthrewgﬂfm maxtpe| y s reasien SuNLEs n;ssnrred at room
Cyl Odei@ir{dcﬂtt@@ﬁ)r %Q %%H%@H %'aﬁslf‘é?%y lt(Pﬁ?OdOﬁ MRRJ S[?e(étrgp& membrane

in three steps. esl s of nmonone
6n, 6- Bp@(xamgajngwatcr for 24 h. The solution was then frceze-drled to dryness.
carboxylethylthlo) 6"' 6- di deoxy-13-cycl odextrin,
(CD-BisCys) NH2 HS OH OO ONO -7s NH2 NH, -65 A 167
nmL of 0.1 M sodium carbonate buffer was degassed for
45 mnutes in air ound bottom fl ask
equi pped with a magnetic stir bar, a condenser and
sepl a. (Akiyoshiiesals 51931 Magromalec ;@_i;déﬂ()ﬂz -908y (16.2 mml)
of L-cysteine and 10.0 g (/3.8 mmol) of

Sonzal ez et al. 1999
Bi oconli ‘068- 1074; and Hwang et al.
2001 Bi

&_}1\ : (. 280- 29¢40H GonF%Pbz, @/
Cycl odext F'i n CopSfyners

Hwang,
OH H

HOH
o
-
O 6n B H O’\@’\O’\ Wy o7

H ou OH H

di -i odp- (3-cycl odextri

1-Adamanty! isocyanate (Aldrich, Milwaukee, W1} is reacted with Pullulan (Sigma-
Aldrich, Milwaukee, WI) in anhydrous DMSO containing pyridine at 80 °C for 8 h.

15  Ethanol is added to the reaction mixture, and the resulting mixture is stored
overnight at 4 °C. The ptecipitates are separated, purified by dialysis against water
and lyophilized to dryness. The degree of substitution of the adamantane group is
determined by '"H NMR.

20 Example 18
Synthesis of hydrolysable multi adamantane crosslinker:

(Sunamotoet al. 1992, Macromolecules 25:5665-5670)

- 64 -



W)001734A 1). The resulting suspension was heated at a
reflux tenperature for 4.5 h. until the solution
turned clear colorless. Then, it was cooled to room
tenperature and acidified to pH 3 using I N HCl. The
product was crashed out by slow addition 10 of acetone
(3 tines weight ratio of the solution). This afforded
9.0 ¢ 0.09 ydgld OfeD BisCys. The resulting solid

was subjleqted t anlon exchange col umtm
hAyen ong ) A 'h of
j carbo ate sql uti @a. .

chr omat

anmoni

[M+, 1364 [M +Na]+. Purity

confirmed by HPLC. 15 2. Step 2. Syntfesis o

CD- Bi sCys- PEGS Copol yners ~7 C DIEA HOOC TrS

S~COOH + Ny O C- CHyCH= O PEG; CH2-CHEG-O-N -+ N
H~/ i ~~~00 ~~11JJ~S~ H

0 OH X CD BisQys, )| and SPA:dREG3400-
(5.07 g, 1. NS nmol walt . /\ .
di ssol ved i ety (40 nid) . o

di i sopropyl et hyl ami ne (D[ EA, 0.5%™Loal, 2. 2ueq, OH

Al drich) was added under argon. The reaction mxture

was stirred under argon for 2-6 days. An increase of

Vi scoBultwan (Sigmachidechy adilweakee, WihGtdisolved in anhydrous DMF at 60 °C,

| t t VAt 0 ded t
Doy AR EReAtt PR idh (A SR, AV Bitep oo smhydrous
Sof ut DMIF aid Snliydesas PyadiNe 8¢ a@cﬁd' 'T'he2r§suﬂﬁ|@ MR is stirred at 60 °C for
Spec;g ﬁ/ Pgr 7 menbrane for 2. @KS at "a concentration

of ¢ F8d angglerjgh quoyﬁelpmwam ¢ misftergris poured into ethanol. The
| yop rEd:ﬁl%ésQFb coﬂeﬁ‘&l @ WisHEd Wit & ial(cﬁ(hgﬁ%nthgd’ﬁv thyl ether. The

yi el d) was obtai ne aracteri za
Scat tsehil rigy deiget undsr evacaupr atv§d ‘Eﬁ]for[laheﬂn d@reaonf substitution of the

adamantane group is determined by "H NMR,

10
Example 19
Synthesis of self-crosslinked polymer:
The synthesis of a polymer that contains cylodextrin and adamantane functions is
carried out in three steps.
15 1. Step 1: Synthesis of monomer 6",6[’-Bis-(2-amino-2¥

carboxylethylthio)—6"'6°-dideoxy-ﬂ-cyclodextrin, (CD-BisCys)

NH,

us\/l\n/ort
0
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The specific refractive index increnment, do/dc, was
nmeasured in Phosphate Buffered 5 Saline |Ix (PBS)
(Cell gro, Mediatech, Inc, Herndon, VA) using a Bausch
& Lonb ABBE-3L refractive index. Polynmer sanples were
then anal yzed on a Hitachi D6000 HPLC system equi pped

with a ERC-A3%&2mBlof 09tV 6ddm cﬁb&nﬁ@%uﬂb%s@@é&@d%ﬂS minutes in
PD2020/ DLS st atic I;@ht scattering detector and an PL

aquage? 28mB@-neporoyrdkottomainsk equinped with Amegnesic stingsy, a condenser
|
co gfmadd%bﬁw. f’mfs%ﬁmn B ellgﬁéoe%fgps%h%g%g h%g#é}gé afdi10.0¢

ow rate. was C

be 0. 1338 namel) offvi-iadotfigtyclodexten pmzated @alll 899 BiptapiigatelChem.

o Koy BB 187 A el 2 RocholudaB B8, 157 P90

CD- Bl SyealPEL EBADOangoP.0| JHaedsisSVE. mﬂmoé LiNedp Cyrloblt e Cofolymers
3~ ~ X 01i /I~\L S FS N 0.

PEOBV%OI%%g])I q"hg'}@%@nbstﬁpgpsmbyﬂs epteqd apa reflux temperature for 4.5

CD- Bi syl 3460 ﬁ@r&@'cléﬁ?éolc{rﬁsﬁthmi w&fcoBE@%oM%ﬁﬁerature
is dissolved in drg DVBO and stirred m nut es
gl

1- Adarrataadifiadtorp husing! T(JdiqlﬁThwwpsiqum ¢reshed out by slow addition
M {lawa . ; .
N2 8 Srontl i3 g Purfor SRy s AR T B vietd
The mO)‘ZfJDr@sﬁIs Fhe reseltng silidabo subjebtedioanisnic Wérhangeicslumn

dded Lt xture t
O naas R rRR R s ek plich o §.F NEdTmRGR Hoggponete
preci politidne ESIMSraH)| 1842 owI]T, 336k [M ¥ rrg @gﬁtynﬁtm@tseys was

r

W th Spect r a/ Por ane for
and I%& C?Q)le’lt dryness. The degree of
substltutl on of the adamant ane group is determ ned by

II_IS NVR. Exanpl e 20

2. Step2: Synthesis of CD-BisCys-PEGi400 Copolymers

;Z 0
HOOC COOH ﬁ ﬁ' DIEA
\]/\ S Y + N—0~C—CHy-CH;~O0~PEG 457 O—CH,-CH;~C—0—N —

NH, NH, DMS0

o 0]

Bt

CD-BisCys (2 g, 1.49 mmol) and SPA-PEG3400-SPA (5.07 g, 1.49 mmol, -

20 Shearwater Inc.) were dissolved in dry DMSO (40 ml). After 10 minutes
diisopropylethylamine (DIEA, 0.571 mL, 2.2 eq, Aldrich) was added under argon.

The reaction mixture was stirred under argon for 2-6 days. An increase of viscosity

was observed as a function of polymerization time. Water (200 mL) was added to

the polymerization solution with vigorous stirring. The solution was then dialyzed

25 in 25,000 MWCO Spectra/Por 7 membrane for 2.5 days at a concentratibn of ca. 10
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5 Synthesis of RGD nodified Adamant ane- PEG derivative

RGDpep-SH HZN o o lirrrH Ce PEGS HC- HC-4PEO f*"O H

(2) DvsO, RT, 1 h z Sous ~~V 0 RGDpep, Si""S~ PEG swo H

(3) Stets: Synthesis of VS-PEGnAD (2) 10

Vi nyl sul f one- PEGso(r)-NHS (1) (Shearwater Pol yners,

0.147 mmol ) was added to a round bottom fl ask

equi ppag pallynierénLs ater. b aiften hydphilizsiohy e dvhite faffylposier (6.2 g, 92%
%d h| S vvas added Adamant anenet hyl am ne

(Al drl%l Wes9pringdy The resulting solution was

stirred I h at roomterrperature. The resulting m xture

was  dikdrgoteniations Lighy Beattaning and tMasar WAGKDt Detetmiaation

(Spectra Por The solution was 15 then |yophilized

t o af f%ﬂ%l?@tﬂﬁ'@ﬂwe indepieeasat Amde.2yas nBae ogn Phosphate Buffered

synt heS| E“Gdﬁ?ﬁ%esc?@%g%gﬁﬁ%{ég °efﬁ%38ﬁ\@]§)} ing & Baysch & Lomb

Chemi sABBE-3L26f0Rdive iadx]Polyi@Sahples wee thhnsmadyzed@n |a|1-I ifaBs D6000

h f f | I .
S/P nS |S gm e ﬁ%&fy@e 0 6%1251 XFP%@ qﬁ g?n %g d%"g‘&“{”o a; Precision Detectors

RGDpep‘Eelﬂzafﬂi[Btdt@B lighh ecattérﬁfguaettécw @al dﬂt PIOG qua&l%l‘i r3pe@olymer
ro tenperature for 2 hours. mer sol ution
PraioLess Agersh M4) caluswé@mgd?hpmhaw ﬁ\/mw Saling Ix as cluant at

Ubr ange7 (nﬁp'ﬁfﬁ{ rﬂl'fiﬁn ra{'elo q’ﬁé Qﬂldc v@dg chihiafel dto ‘ia'ead Y#8%nd the weight

agai nst wat er . The solution iIs
freezéVQﬂ@ECe(ﬂ‘lql@Ular y‘mg’y M"o vegfsf dctdmﬂﬁdpe@ lFeEG%Q@OAIDa with a

(3). ,TEK@EQJ’C%‘%M‘FEW‘J’%} %tfégn of material: 5 The

pol y ear| AeIl 6n host (Exanple 1-6) was
di ssol ved at 100

3. Adamantane conjugation to CD-BisCys-PEGs40 Copolymers

Ff;:w«v%wmwr% Mg e

on

H " H
\s% ZS/IN\;/\/O\PEGM/O\/\I’NI\S}/
_ o” "NH © Qg u ¥
15 | ; é

CD-BisCys-PEG34po copolymer (0.32 mmol of repeat unit) is dissolved in dry

DMSO and stirred ‘for 10 minutes. 1.-Adamantaneniethy!aminé'(0.76 mmol, Aldrich,
Mi]waukec, WI), DIEA (0.76 mmol), EDC (0.96 mmol) and NHS (0.71 mmol) are

20 added to the polymer solution. The mixture is stirred for about 16 hours. Water is
added to the fesu!ting mixture to remove excess 1-Adamantanemethylamine. After

filtration -of  the precipitates, the solution is dia!jzed_ against water with
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ng/mL in PBS (phosphate-buffered saline) Ix, pH 7.2.

The crosslinker (Exanple 7- 18) (ratio:
Adamant ane/ cyl odextrin: 1/1 or 1/2) was then added. -

The resulting mxture was m xed vigorously in order

to get the crosslinker in solution. An increase in

the vi ' /. about .10 mp. 1 anpl e

22" pr epd oy MO8 SRR Hhesh O B g0 ol Bopyct 8 Wrebss. The
mul ti veégeertofisobstiflitien pithysdamaitersrgrovy it Beterinied bgi' GINNIRS t

and carboxyl groups (See Exanple 19, Step 2) was

di ssolved at 100 ng/nL in 0.1 M CaCl2 aqueous sol ution

and then 15 added to a vial containing a m xture of

t he crBsahplaier (Exanple 7-18) (ratio:
Adamant ane/ cycl odextrin: 1/1 or 1/2). The resulting

m x4 ur - 1) V) I, .0 get the

créisl%ﬁ e?ugﬁﬁﬁ?Héug?g%¥%%¥@%kgg§%%§ﬁﬁﬁgoIution. An
increase in the viscosity was observed. Using diamn no
conpound 28SPpreSkol ynmer bearing the inclusion host and
carboxyl groups (See Exanple 19, Stef?™) was

di ssol ved at 100 ng/nL in water and th dded to a

vi al contai ni ng n,xtupe of the cro ker (Exanple
7-18) (ratio: ﬁ@g%ﬁﬁ%g QR% | odextrin: 1/1 or 1/2%{9 7
and a di am no{conpound*¥i mi@g‘os = Shieerieat 86 ~o ™
Pol ymers) or C'H2"- (#H2)2 Er&tio: ! D11 or 0
1/2). The reswlting m xture was m xed vigorously 25 in
order to get the crosslinker and the di am no conpound

in solution. époincrease in the viscosity was
obserWé@me&kng;noLjﬁation -69 The pol ynmer bearing the

i ncl usi on host aff§seal | groups (See Exanple 19,

Step 2) was digsol ved a O mg/mL in water and then

added to a vial containing a mxture of the

crosskj Exanp) =18),Lrati o:
Adam%#@%ﬂ%mgéﬂ&m 1/2) and a pol ycation

I'i ke polylysine or pol yét hyl enei mi ne. The resulting
m&ture 5 Vimslswifore®PEG:;geNHSS(l) (Sheaowatar Polgmes! 0t142 mmol) was

O 05N BF T B BChE hUBRS bhne nes n  mof
DMSO. To this was added Adamantanemethylamine (Aldrich, 0.147 mmol). The
resulting solution was stirred 1 h at room temperature. The resulting mixture was
dialyzed overnight against 3500 MWCO Mémbrane (Spectra Por). The solution was

15 then lyophilized to afford Vinylsulfone-PEGson-AD (2).

Step 2: RGQ pep-PEG-AD conjugate synthesis
RGDpep-SH synthesized as described in Kok et al. (Bioconjugate Chemistry
© (2002), 13(1), 128-135) is dissolved in PBS (phosphate buffer saline) 1x, pH 7.2.
20 Vinylsulfone-PEGsgoo-AD (2) is then added to the RGDpep-SH solution. The
resulting solution is stirred at room temperature for 2 hours. The polymer solution is
then transferred to a Spectra/Por 7 MWCO 3500 membrane (Spéctrum, Houston,
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Exanpl e 23 Preparation of material containing virus or
vLg$ei n: The pol yner bearing the inclusion host
(Exanmpl e 1-6) was dissolved in PBS | O

(phosphat e-buffered saline) | x, pH 7.2 containing the
protein or virus at the desired concentration to
obtain a polyner solution at a final concentration of
100 rrgT]ﬂ_andfdlal)s:ed agairmmvata'lffﬁr DY IR sonitdh i thxafipdze-dhedl®@)dryness
(ratio ﬁd%qgghr %! Iod r|n 1l or 1/2) was then
added. ©ORAE" P ﬁ%ﬁ was ni xed vigorously in
order to get the crossllnker in solution. An increase
in the viscosity was observed in about 10 15 m n.
Exanpl Examplde2lepar ation of material containing a

si gnal e pol ynmer bearing the inclusion

ho gt et PE%% ”Q 8 sgolved in P%S

( pl'gosphat ehd crlﬁfug'%e?rﬂ'}gvtgeeam[bg(dn PO%X%T%I %é@«‘ag 'dlss% ved at 100

when desired ei ns I'Tus rugs o
drug ded/inldér BBS (phosphmste-baffered ealideslixy ﬁei 720 The olossdinke (EXample 7-

T00° g e MEETape oRe 1 ot 1A e i P sl

(rati mxwfiamamama/@fmqqxbfdenm gy tBe cr@MnlEelFﬁl Shdidal ARg
pepti de é npl.e 20) (ratio: mant ane/ cycl odextri n:

1/2) e %@Fﬁeawewwm@bse@@émmgt 10igt ure is mxed
vigorously in order to get the crosslinker in
solution. An increase 25 in the viscosity is observed
i h0 abBuample2i n. Exanpl e 25 Studi es concerning cell
mobility through matrix.- -70 a. Matrix (0.2 ni,

COWpOBEﬂaM:oW:BE@ﬁammabl s-(2(1-

adamapt.yl ) e th phosphat e) was prepared as descri bed

in Exgﬁ#m%ﬂ added to the bottom of Fl uoroBl ok

i nserts ( chalﬂ'm\éﬂ)éanﬁé)fhmlus:og?tbﬁQfﬂd @Eﬁ&%oéﬁ%@éc Example

52). s were rinsed wth PBS and

5
exposH Stea 2pwas digsolvad atel 0 mgARL im0.4 MiGaCls e@mumutven and then
for laaadlo @vfh‘i‘t:@rﬁaam?g aﬁ%&u&%f e &&E]ﬁﬁ%ﬁ&ﬂar&ﬁ% F%Sfa‘)‘krﬁt‘?&’

and plated on top o e matrix
Adamantane/cyclodextrin: 1/1 or 1/2). The resulting mixture was mixed vigorously

in order to get the crosslinker and the diamino compound in solution. An increase in

the viscosity was observed.

Using diamino compound

20 | The polymer bearing the iﬁclusion host and carboxy! groups (See Example
19, Step'2) was d i;solved at 100 mg/mL in water and then added to a vial containing
a mixture of the crosslinker (Example 7-18) (ratio"Adamantane/cyclodextrin' 1/1 or
1/2) and a diamino compound like PEGs4oo-(NH2)2 (Shearwater Polymers) or C,Ha,-
- (NHa)z (ratio: NH/COO": 1/1 or 1/2). The resulting mixture was mixed vigorously
25 in order to get the crosslinker and the diamino compound in solution. An increase in

~ the viscosity was observed.

Qsing po ]xca_tion
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insert at 10,000 cells/insert in 0.5 nL nedia. d. 1 nL
of media containing 10 ng/tnL human PDGF protein was
then 10 added to the lower chanber. e. Cell nobility
through the matrix and into the | ower chanber was

nmoni tored for 3 days by fluorescence m croscopy.

Successf uI r at | Lhrou mat r | d past_the
insert was cﬁ'%ﬁ%'ﬁ‘é'{’" d ‘%?/ “?G‘é' &@’ﬁlc‘: %}F] gsqe:#xample
the | oweBtep bﬁmss@m&scwed n‘@)ﬁn[f. ané?%ﬁ@fh@ﬁadHeﬂ&@&Gﬁp&)ntammg

72 15 hours after platin g‘@as shown in Figure
Exanpl &nixgires éh%?f@%‘{m‘@ﬁ( maleéslﬂt)eawdﬁmswmkgglodcxtnn 171 or

cells L :
20 Thel i By reok ARG o REUhABinink T (S e
-0.%2 rmasoﬂquh@orcﬁu;lyl inwidagto gat thmossbdter pryl the polyeagiod in dolution.
l\/atrlx £ | of luciferase

gene- contpa mgh"g%%i’g& %@a er(‘flgii Mat ri x contai ni ng CDP

pol ypl ex. e. Matrix containing CDPEl polyplex. f. No

coat i ’““Efe% CDPEI pol ypl ex (positive control 1:
tradition transfecti on procedure) g. No coati ng.

Free CEppaptién/gfimater{ah ogitdinive vipwsor poleid:t : traditi onal

30 transfection procedure). -71 CCD (fibroblast cells,
ATCC) wer €Tl polysabr bearing ehczizlclmdnl hogf| (Bxaveplaf -6 ®addisolved in PBS

cehl s/ L.. 24 f ting.t

ab' > e S PR B by PR M Sl Rory Pl dosied
cel | bgf&attﬁﬁorv\tbrdblta&nﬁ?d:lrﬁd sblafiod at@ifinelr REEnREGSE3M 00 mg/mL of
activit 5 l.uciferas .. uts are

r epor f‘gé’qnn H-%UP%&'P'F“ (g’ﬁf@?"eigéi?/aﬂ%r? HRRBRY e yiadetin: IVl or

t hat Mz;ewssqhénsadaécﬁ The ﬁsdl%gﬁ’d&ﬁﬁéﬁﬁé&hiﬂd mgefoay? il GHH& to get
the matrix and be transfected by e pol ypl exes

cont afhg egsslinkerriesatetion; »an ingrease fnethe v-smsw Vascobsergd ingbout 10
oMy shightly | ower

Example 24

Preparation of material containing a signaling peptide

The polymer bearing the inclusion host (Example 1-6) is dissolved in PBS
(phosphate-buffered saline) 1x, pH 7.2 (containing when desired proteins, virus, or
20  other drugs or drug delivery systems) at the desired concentration to obtain a
polymer solution at a final concentration of 100 mg/mL of solution. The crosslinker
(Example 7-18) (ratio: Adamantane/cylodextrin: 1/2) and the signaling peptide
(Example 20) (ratio: Adamantane/cyclodextrin: 1/2) are then added. The resulting
mixture is mixéd vigorously in order to get the crosslinker in solution. An increase

25  inthe viséosity is observed in about 10 min.

Example 25

Studies. concerning ceil mobility through matrix.
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than transfection by polyplexes free in nedia. Note:
the matrix is conprised of CD PEG (see Exanple 3,
method Il for 10 synthesis procedure) crosslinked
with a di adamant ane crosslinker (bis-(2(1-

adamantyl ) et hyl ) phosphate, see Exanple 7 for synthesis
procedure). Matrix fornulation procedure is described
i n Exanpl ea.2Matig@2 mbicoppesed of @P’EGab arddis-(26!-t he

ol ut1on of RaryRuPERRbBRECHY el sF Uity B2y

gene- cont ai namipddédtentiethofttm bf RipbrdBokaitiseith €fooPpt weiliformtat,
charge ratio, The | ypl are included in the

buffer sol ut fﬂﬁoqqéﬁoz%'@iﬁﬁ'@i to dissolve the CD-PEG
cosponent f ctbaenPiverk XinR0 dilkBEd ﬁﬁdfﬂ%@}:‘ﬂ)cﬁE@ﬁ‘)l FAM of Calcein-

described in Exanple 21. For positive contro

exper i ment s, AMop flyprescart markerforephd®uinutesdescri bed and
added di r &Ct E¥DicANd We FiEh tryfhidied: ix i
Mat erial s can Be pr epgr ed,ry. asgcﬁg(?rglta%gmfeoﬁ%i%ﬁt%m the
in Figure 1,ingeytat b 0&kdefls/inagrtiord mLaodediaycl odextrin

(CD)-contaginin ol yners .(A) .and, di- or .

mul i fundt fo’HgPP”ﬁcﬁ'ﬁﬁ%ﬁ%‘g'&ﬁ"fﬁ/{!&ﬂ“ﬁ}i‘l’ EQGH Rrptein was then
mdl ecul es caydddad to tef lodarcharAber) Ncl usi on conpl exes with

the cycl odextrin-gontaining polyners. The materials

(P) may b& foiihfRrbikRdireugh 385 ek anchingsrthe kwes chapben was

- viruses, polndit8red or ﬁay%%orés@&k@ﬂﬁdﬂ&dcﬁ@é%eéésfﬁ’l;lrzligration

delivery systens containi'ng therapeutic ents. -
An exenpl ar yhpughdse matix ag-pGHIE) merBpp drorisiated kysthe prgsence

prepared by . O I cri i.n_the

Br et ow ang °5rais Pt Aokt PRl bRESEE o Gt B oSy 72
Zhang and Brhewk ofter platiGiBay sh988 )n Figire,5. 9353- 9354. One of
skill in 5 the art can readily nodify this protocol,

in light of techniques generally known in the art, to
arrive at a wde spectrumof different |inkers that

can peampRrigyed as linking nolecules as the termis
used herein. The difunctional |inkers or cyclodextrin-

Transfection studies to CCD fibroblast cells with CD-PEI polyplexes formulated

with matrix.

20 The well bottoms in 24-well plates were coated with ~0.2 mL of the
following:

No coating (control)

I

Matrix

Matrix containing 1 pg of luciferase gene-containing plasmid.

& o

25 Matrix containing CDP polyplex.

o

Matrix containing CDPEI polyplex.

f.- No coating. Free CDPE! polypfex (positive contfol I: traditional
transfection procedure)

g. No coating. Free CDP polyplex (positive control II: traditional

30 - transfection procedure),
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contai ning pol ynmers may contai n bi odegradabl e |inkages
to facilitate the release of the therapeutic agents
and/ or degradation of the material. 10. Conpounds
i ncreasing the therapeutic utility of the material,
such as signaling peptides or other noieties
facilitating cell mgration, may be incorporated into
the mat er i WCH¥fibEHMsU@RS, I ATE v
to the ﬁ%{tlt g‘ intserest Cﬁd %%IF%& th&%h%lﬁtjgﬂﬁ% 000
i n t heehywelli 24 hoyss afterplating dht deHs, iediarvens 2emoied; cells rinsed with
conj ugaee b I r ter
crossli nklm}}cg?%rd ogklééséslﬁI '%ngseﬁégﬁdg& !5°r]%oﬁs§/'|2f8{e’ Hgby using
of 51 e pecifetnde assdyu Reswts amvepogtet eRIEOMEN] This experimSHt deﬁonstratcs
S, , 00 / O erei.n the Mv o
noNo mtell'rg’vﬂfesc eigs opF ¢ 3’37 Wéy%ﬁ;fuilg@agr a%dﬁm\@g"' AL Apdche t%*"fﬁc‘ed by
sol ut Ithlfpo@fplek&ﬁoﬁﬁir&ﬂfﬁfthﬁﬁlatlﬁoT@/sﬁbtldnréff didRey is only slightly lower
Y
(phosgﬁate uffe sali | x, pH 7.2. It may - be
desi r S5 &apsdectian, 3“"?1 ef éemr’i‘?eﬂ‘t%re and then agitate
the solution.to solubilize the polynmer. A 33.3 PL
al i quot ofNotaotha nFeRtiLi b@ﬂprfsfui ggenlpms&ﬁmpﬁw hiHdd 11 for
a
%m 8’:“8}?@? H@ﬁgh urey gresshigked w&wdlamnmwaﬁlml@r (e hre
di chl afapARiHARA)RYSRS %ﬁ,{g@ 0
an over€1l at 2 %)p% H E%%gEﬁa%le? 'I?b?}cg&u(?e 'M hen
be fPB“EJa’eF@d?rPQdem@s desazibeldil E:dampleé?rl Vﬂp:hlpolyglckgs are included in

o BERPR 8BS el ding T HE SO ol o 1
m n. ,ult fbﬁtxtbﬁbﬁldcﬁﬂaﬁ@fn&&ﬁ&ﬁfﬁn% BSHI8YE 1 mEAnL )W tHPtiRum
relc%n subst ance, such as a therapeutic agent or

ViPr alShirge fatie d&e polypiexss angdnclyded é) ihn kefer polhijonethat is s to
SubstfRsRe RCINPER ER ﬁ{)}{gnf (ﬁ‘ thd GarEQa F& hgt? X drlat tdoaﬁglgscrxbed

the final resting per exanpl e e su

may beEpsegedt. in the solvent used to dissolve the
cycl odextrin polymer or in the initial solution of the
I'i nking to either

or "t ot e  TASSHvEeqfibt BB BPRRIeNS oRd et 8 gpszgoed and

r eacad!ctnd.dlrcctly to the cell media.

20  Example27
Materials can be prepared, as schcmaﬁcally depicted in Figure 1, by the self-
assembly of cyclodextrin (CD)-containing polymers (A) and di- or multi-functional
linkers (B) terminated with molecules capable of forming inclusion complexes with
the cyclodextrin-containing polymers. The materials (P) méy be formulated to
25 contain proteins, cells, viruses, polyplexes, or other therapeutic agents or delivery

systems containing therapeutic agents. -
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Exanpl e 28 10 Met hods and Results: Matrix 1 (60 kD

pol ynmer prepared according to Exanple 3, nethod it and
crosslinking agent prepared according to Exanple 9,
method 1) and Matrix 2 (80 kD polyner prepared

according to Exanple 3, nmethod Il and crosslinking
agent prepared according to Exanple 9, nmethod |i)
were used. o ry fek,0n of 60kD matrix in vivo, 300
pl of 60 kD I X' was dr awn up into a | cc syringe
and al | & ubbl es were renoved by _noqving the
syringel p erup and wn. A 23G B was | arge
enough R0 JH@ugh SOIME pressure

all ow t he

requirg 0G nee egs | ar ge exic o

I X"to pass through sily. 20 YAz p?yéd Yd b
rats were sacrificed, shaved, and 8 nm woun' ﬁ\?/e e & Y
made fmﬂowmgitlie rtomnsdd desathied isthe Bessloy aad Zhang, s«w:s (@@6), 118,

Ut 11 553956 anE giaed PenrnACSTRED, LRSS RGY, G orsii i

app! i félark Gan r@4Yi G nTBAAWEHINSHoPUSICIA 1ight dT@thnigiRds geverdllykinblvn in the
The sane procedure was perforned except with 150 | ul

of Mt foarivesi@ Witk spegiust offdifferent ligkerathatfap Gm empRBAS linking
I N ah o 12Ru Qs ATk Osed hBRin SRS iRInkhdndI lﬂﬁceé%?b})’dt&ﬂxtrm-

matrix to an i1 ncisional wound was expl ored

f ul | -cohfaiviergnodyniencingy emtairplipdegradehle: linkagesitp éﬂmjgatp the release of

i1 of WPBRDE Bectl ploBl el ey no° e

successfully injected intra-dermally at the i nci si on
sliOt e usi n@omp@ﬂ)@s im;m#lsieg thaphsapeutici usilityoff I8OR@enialt uplxas

Far digaina Pepfide oE SR oS ERypRIR AT s iioR R Be Bporfpned
kKD nahtbithe gt bacdnj@tisgy/A inllgﬁo:ammﬂcﬁ@&t to ehecineity of nterest
volune filled the punch evenly; however,

was PBYlicludingthy cogiigpts i the maichhl s grscebsia Figyre %%3 Compgate
Mat I ingy bé HrRed séfof%od.hmgrmﬁérmecev@ssﬁwg%ﬂloce@ 8nm

der mal punch D matrix was successfully
del i vered_by i ntra- der rral ection although
dfbst ant | Ber examele, Wﬁ@)’mféq‘lﬁdf* e PR SHRHNES éa‘t%fhe formula:

I njecti

H H
~g N NY P EGmoY Ne "~ s)/
0 Q

~, e.g., wherein the Mw of monomer

is approximately 4800, can be prepared as a solﬁtion of the polymer at 100 mg/mL in

PBS (phosphate-buffered saline) 1x, pH 7.2. It may be desirable to centrifuge the

mlxture and then agltate the solution to solubilize the polymer A 33.3 uL aliquot of
20 a solutlon ofthe hnkmg molecule

0
cH,-(:H,%o--—P-—c:—CH,—CHz |

on _ , at 132 mg/mL in
dichloromethane, can be placed into a vial to let the dichloromethane evéporate at

room temperature or in an oven at 37 °C. 1. mL of the polymer solution can then be
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10 Exanple 29 Studies were perforned to acquire

initial Theol ogi cal data of the CD PEG3400 matrix

(100 ng/nil) (Exanple 3, nethod I1) before and after

crosslinking with di- Adamantane-PEG (36.5 ng/m)

(Exanple 9, nmethod I1). These data were conpared to
t andard

? glr Ima“ggﬂ t " b 5qaﬁhé¢ggpqlqﬂawg{r]§urgtgug&gga@ﬁltate solution. The solution

devel Opﬁ@rlhcn lB%ﬂU\‘Vécﬁto resl, A8d htdr altim2eL g €50 Mfn, QPféJs%‘idtﬂﬁ ma§ become
were perforned with CD PEG3400 pol yner at 0 ng/

Wi t houtVi¥P¥s §0 frchidea forgigmsbatarog, %lvse%thaﬁwm pgapEOr wrai particles,
const ko Hhd ALUPEGymBHE o eaa;raﬁ oe 1) e SHUER i @%Q&Y}ﬁofpnor to

frequency sweep at
r esul t ithrfinaf vestingtparied. &or aqappbxﬂhmatbeﬂayce&n@ beAsesent in the solvent

h
i Scoud gahdlsbeinrEloaB it bt it B el Shighotsee akine

as a f urmdﬁcu lejoradaytbe addedne yither fodipopeit 61' 16 thé B0 sSlution prior to the
fluids eoretical slope of 2 is expected whereas

f or quré)IS?'" PRLBEYO8 f 1 uids, a slope of 0 is expected

over a certain frequency range. On a structural 25

| evel, the interpretation of these results is that the

pol ynmeExarople28l es interact with each other by some

sort of weak interaction. Energy applied to the

mat @r i MethodsprigdResidtsor ed by the nol ecul es el astically

by novi ng raction (,rota
ent angl enen %r ™ A?% 'f[ggaﬁ'gﬁp“iﬂ“ HF‘?r‘gﬁ%Pg%?‘af"?]et%g}?thc'd il and
di ssi pcamtilnkmg @ehﬁpﬁegﬁa\:édgﬁ@ﬁlﬂxeﬂgﬁgﬁb?gd %m ?gdéllﬁlh&i){ 2(80kD

f thi |
°75 FiRG n')g'b" é’?ﬂﬁi&“@ﬂé‘%ﬁﬁémﬂﬂﬁ éringthodsll andcrsslipking agent
| NCr egfépated a!éo?&@?tot%ahﬁleb fHathol ﬂ? @e&tu_#n? rad/s was

observe . This value is approxinate ol-d hi gher
]gn téﬂ( viscosity at 37 C. Figure 9 shows a
quetey C%’\Ré 8O matrE iroiXoPEG3400 pol ymsr crossl i nked

5 wi th 36. OTPII dFbo Qb%datf\.g@@&}%@”e% F}%Gh & )'mtg'gﬁgqcf g@:ﬂmbbles

cross |linker Tncrease VI SCO

over e rfzmlodedthy raphgtke ssringe pludgtr dp Rl downAlA R3E nésdlBwas large
tine, creaseda rogiématel 3-fold to a val ue

of 1. §"°“ﬁ@ ?"H’éa 0 DS ssie geqyinesh A2QD.ngedle was

r esul 1agessnbugab SllGH ﬁfbtma\unifbp%ﬁk thﬁﬁél?&%ﬁy' n elastic
behavi or.

20 Male Sprague-Dawley rats were sacrificed, shaved, and 8 mm wounds were
made on their dorsal regions. Usinga ! cc syringe with 20G needle, excess 60 kD
matrix was expelled until 100 pL of volume remained. Matrix was then applied to
an 8 mm wound punch without any over-fill. The same procedure was performed

except with 150 pl of Matrix 1 and this over-filled an 8 mm punch wound in rat
25  dorsum skin. |

The feasib_il'ity of applying matrix to an incisional wound was explored. A

full-thickness incision approximately 2 inches in length was made on a rat dorsum.
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Structurally, the novenent of the polynmer within the
material is constrained and 10 energy applied can be
stored in a nore limted way between network points. ,
This behavior is also confirmed by the observation °
that the crosslinked matrix has a tendency to draw

| ong strings when an i mersed object is pulled away

f rom t Hesyrioge Wactlled ®ith 1200 uL of 60 kb eagix and mes siskessfullpingected

dom na S ure gure 10 shows

t he crgéts(ée a aﬁyc"ifésﬂc’"asl’tc 8"@%@§?8Erty i ncreased

15 further to approximately 50 Pa s while all the

ot her dhplitoeof8kDeosmixenmai ned sinilar. As a

conpar i son, T#b unne fulHthiskess dambl REcHRE O¥reSiEie Bn b @4t doREm. One
col %agen trix ‘EL 2.4 nmg/nd . The collagen matrix in

i t 5”7 sePUEAYAS tregteqwith LOO plof &0 kDuRatex peing,a § ppeveiage 4ua 20G
behavi féediehThit vofte IR u puft SERIYhoREvd): e dod vBRBgyired to
of G of 0.07. Structurally, this’is an i1ndication %‘f

a per ntzat 80Hywhendremipgred tor G2 hamixt W60 kL oARPRD evtrix overfilled

et vor 1 i 28l orel 20 o kB ey S uSeilly RRverREy ims

conpl edermalsgjectionalthdugh Bibstantid] Sreevasvequirkd tSedRtbldie the injection.
Exanple 30 In vitro bioconpatibility experinment

Met hods: 25 A matrix was prepared using 58 k.D
cy od@gi CD) polynmer prepared according to
Rj g'mlﬁ%éh d 11, and crosslinking agent from
Exarrpl e 9, Studidsodtre pblfomhmcm aéqllilﬁ"uﬂlﬁillrﬁmﬂ@ﬁcalm ofthé CO-PEGsa00

i th RSO0 R il . ihediD Bl b1 R cpsipingawith o

wer e bfcdafhantiﬁe-f’m (Bﬂ ﬁh@ﬁ'ﬂ) (ExempR9, ol !I?ﬂ‘lf@@&atﬂfw@%mparcd
are |i st Fi nal concentration of

cycl od®%? E‘gﬂ‘ 'H%H'?‘ PS<2 Wm’oeﬂwthq_swwﬁrdafmmlgﬂmpgscd in preclmlcal
Anpromdag[t&wog,%t_l LL of each respective reagent was
pipetted into a 48-well flat bottom plate. Each group
was tested in duplicate. The 48-well plate containing

the test fq{egi atlons was 5 allowed to set at room

t enper at ur lp SXI matel 30 m putes. 2.

CCD- 1074sK'HPY % ‘%r‘? FﬁéPﬁ“@EF “FPcPbeB'r"éFQt‘y't%Pé’ﬁﬁmwmer at
on t opotohg/A evithom eEoss linkel dFre@lehé

-vol une Pfg/ggolpL of Dl{/EM rrerg?{ac cy(;sr?{egﬁﬂégﬁl%% Ttéms were

Bovi n&rfogaed,m (FBS). The CCD-1074sk cell |ine vvas
approxi mately 70% confluent at the
20 Figure 7 shows a frequency sweep at 37 °C. G’ is greater than G’, resulting

in a tand of approximately 3.2. As expected, this polymer solution exhibits mostly
viscous behavior. This is confirmed by the slope of G* as a function of frequency.
For purely viscous fluids, a theoretical slope of 2 is expected whereas for purely
: ejaslic fluids, a slope of 0 is expected over a certain frequehcy range. On a structural
25 level, the interpretation of these results is that the po!ymer molecules interact with
each other by some sort of weak interaction. ‘Energy apphed to the material can be
stored by the molecules elastically by moving nodes of interaction (rotatxon
entanglcment) A large part of this’ energy is then dissipated into heat. The

measured complex wscos:ty of this polymer solution was 0 27 Pa s at 10, 0 rad/s.
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time of cell counting with cell viability greater than
95% via Trypan Blue staining. 10 Each well, containing
groups -1-8, was exam ned daily under an inverted

m croscope for cell viability and for GFP
fluorescence signal. 200 L of fresh nedia was added

(not replac of th

after the s?g%l{ré gfheot% % S)‘?Bg fﬁgﬁ‘ltatao%ﬁ Rﬂyngfegse\/{&glscosnyt(’146
I ncubat Beds @tl 0 Bad/sCvasiobseredo ThHi2 valby Blapprakimnatdly TRid Righerkhan the
QQQHN~NIE? 0O~ ....... 15 Li near PEI 25, 000

(500 nm, 'scﬁgfyﬂ ces, Inc.) and 6-Mnot osyl -

(3-Cycl odextrin (3.868 g, Cyclodextrin Technol ogi es

Devel opnent Figurc? showes erequdh&ssited fbr ithe (3§-PEG345bfP° rosslinked

The resul,t) ] xt sstlrr d at. 70C for
20° ho 1 1 ol of ieadbrgns: PEGy aliisan ofhecises kbihercased the
was t hesischdi @%f]ﬁrn’iaﬂﬂ( dver foo @mswip%)? ﬁﬁteM’ﬁQ ﬁaQa Q’Q(Phe same time,

menbrane and di al yzed agai nst water for
was t hd#n & daspased approximeishi 3- foiféloladﬁlur:@f éiﬂfaod dhe a|0pe of G decreased

sl i ghtly,ég!l '?ﬁe%greﬁms ta% coneist rlt%t% %, incréase Igﬁli‘%fc bepf‘“f\WR

cal cul at ed based on integra
( Var i astr8@araNgzhe lﬁ)ﬂ(&mcﬁl ch tlﬁ:&mmnmr Mthﬁirthe m@itiihl Of cotkdained and

3' ?(') éién%fy%wo crabbész}glfeg ﬁ&%ﬁd%ﬁ%é&w? nezt\wgr%rgosn@ This
| CDP | BEHa@iep|s@)so corrf'?l?ne@by QN@bﬁf\fan% Balkhe Iro%@ﬁke‘afnflatmhas a
oL NHo I'Il 1 o O~N _ (CH A '"~roH o

M Ho Jﬁnmcbmd#ww @nwmgq\\mnmnl 1mmc@eigolmct mu]lyd away fo:m the
NO ~ ~afffable. Qhfer Qﬁ,)wscous forces still are dominant (tan & >1) (see Figure 11).

Figure 10 shows the crosslinked polymer at 20 °C. Viscosity increased

15 further to approximately 50 Pa s while all the other characteristics remained similar.

As a comparison, Figure 11 shows a frequency sweep for the collagen matrix
at 2.4 mg/ml. The collagen matrix in its set state {i.., at 37 °C) exhibits a typical gel
behavior, with tan & at a low value of 0.14, a slope of G* of 0.07. Structurally, this is
an indication of a permanent and orderly arranged network. Applied energy can only

20  be stored to limited extent between network nodes and is returned to a large extent.

The complex viscosity of this material was 12.8 Pas.

Example 30
In vitro biocompatibility experiment

25 A matrix was prepared using 58 kD cyclodextrin (CD) polymer prepared
accordiﬁg to Example 3, method 11, and crosslinking ageﬁt from Example 9, method
l. Upon formulation of the matrix, either pEGFP DNA or GFCB virus was mixed
together with the matrix. A tow and a high dose of DNA or virus were both
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OOrnFFya/ C N NO (3CDP was synthesized according to

previ ously descri bed procedures (Gonzalez, H , Hwang,

S. & Davis, M (1999) Bioconjugate Chem 10, 1068-74).

5 I'm dazol e was conjugated to the (3CDP pol yner by

am dation of the primary amnes at the end of the

pol ymer with 4-im dazol eacetic acid (Al drich, St.

Loui s, foiBulatgdSahe sirioubirealmadit jpeopps dre liftdd@Dabir2alFinal concentration

BN IR NN AL e

MES ( pldf €ach}espdetifd t@ﬁgehﬂiv CPEHcd/\FﬂﬁJ 2A0QEI flat bottom plate. Each group
4-im dazol eacetlc acid iumsalt hydrate (49.3

10 0. 3%8s sigd in dupliate. Jhe A8 M1 Plaeconsisng the teptgamiulasions was
| - es hyhﬂ{ﬁvefd?to sef h%&rﬁYénﬁa@ﬁﬂR@F&Qyﬂr}:ﬁ%@%d HiniEs. (2599104 cCD-

(0.128 ‘87 roxysuccl ni m de

(NHS) | 48'8°qu (hug®n 3kip fi h@b)ast&iwssoﬂlwedjon top 20te ptospliged matrix
mv e di at o

o yneb bl Py SRERRUTENL 2 lind B Pl povine
for 24S¢rumt(FB@o Mhe ECperiadsk el andwh:h@i)rdiiraiwl? goeagnfiuest at the

ol ut i B Sl Ry R it 6 Vieh fapense han 18 il ot e staining.

cort enEacH&&lld@hﬁidﬂgrﬁéhpby & has éﬂéﬁ%e@%ﬁ@’uﬂd’éﬁﬁﬁ%& microscope
G (1996) Bi ocon u?ate Techni ques

Ac adenﬁ"&cqﬂr"é@é"ty pwskier @ E’jﬂucvreacencefsmmlo%@ubyf ftxsh media was added
nmeasur

Dol y ne(rﬁ&grﬁgg&eagﬂg ghﬁﬁhﬁeﬁeﬁl? %g%% gggépg{@% gﬁhc expgriment.
20 Taﬁl‘l'epintewasea@uwnut@?dopemmcows vveII Fl at Bottom
Plate) Gou # Treatnent 1 0.25 ng/nL pEG-P

+CDP- | mi dazol e in 58kD Cycl odextrin 2 0.025 m/nL

pEGFP Sytlpyraf GLYEESl e in 58 kD C cl odextrin 3 |

1075--'-y EGFP + CD-1PElI in 58.1WC clodextrin 4 0.025

ng/ mL EGFP'+CDIP hn 58 kDCcI%xtrln <78 5 1 x

1010 P/ nmL kD Cycl odext 109 P/ mL
GFCB i1 "54. KO byel ade¥ rin. AR n G A M

Al one)
15

Linear PElsoe (500 mg, Polysciences, Inc) and 6-Monotosyl-
B-Cyclodextrin (3.868 g, Cyclodextrin Technologies Development, Inc.) were
dissolved in 36 mL of DMSO. The resulting mixture was stirred at 70°C for 6 days.

20 The solution turned slightly yellow. The solution was then transferred to a
Spectra/Por MWCO 10,000 membrane and dialyzed against water for 6 days. Water
was then removed by Iyophilization to afford a slightly colored solid.
Cyclodextrin/PEI ratio was calculated based on the proton integration of 'H NMR
(Varian 300 MHz, D,0) § 5.08 ppm (s br 'CH of CD), 3. 3—4 1 ppm (m br. CoH-

| 25 CsH of CD), 2 5 32 ppm (m br. CH; of PEl)

| ﬁCm’ lodg:g_ trin Polymers (’CDP-!midazole]. :
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8 58 kD Cycl odextrin Matrix Alone Control Results.:
Day 1. G oups 1-4 started dying. They were starting to
lift off the plate. CCD- 1074sk cells were "rounded
up" norphol ogically and floating. Goups 5-8 |l ooked 5
heal thy. The cells were attached to the plate and
"stretched out" norphologically (typical state Qf
fibroblasts); howevery, none of the groups had om
expression at this «See Figure 12. Da S

5-8 | ooked healt on 74sk ceI s wer ched *ts H Ny
et ched $ @HRSHE-O @S ﬂn?u
°:x
ex :

the plate and "

gr oups) mere p03| ye fd? P ex [-ess pn Q@
higheru {%gﬁggﬁ 5) had nore GF sﬁfﬁm
than th r dose eéB (G oup 6). C}oups T

and 4 Iooked to be conpletely dead at this tine;
however, a couple cells had survived in group 2 (0.025

nmg/ mL pEGFP + CDP- Imdazole in 58 kD Cycl odextrin).
There was nBCRBMae symbiicsizddiecardipg mhnms]yﬂes@?beﬁmcéﬂu&s

e doatColer Ly Ft Phry MG Bigspaab heme s 74
det gct &bl*d@zoﬂd’hv@%?@%atém% APy méF b9 ARG dafiod otRE Frimary amines

heal t hy G oups were positive to G-P expression,
and exfhteaendsd th&rﬂ@b’meéﬂ'ﬂh 8- im@aml@qetlcmCIdQHﬂcmch,tS‘idmumMO)

day 2. 7 | iy 4

a% o GRph ED expr eﬁs";l Qrgﬁdﬁ%g@gg"d’%%& gups g’m%ﬁéﬁ gxperiment,
hegl t h300 ek Gﬁrﬂstrﬁ]lﬁomm’ veas Idtssc?l&ddr SGHRL em{j :ﬁmt B (pH 6.5)
an (0] e eve a ear e 0 e

o e filihich oo Pz Rageic goic, Sobumispl barete (498 me,

| niogr cUEes rﬂméh)wafsesoﬂmﬁ wabtsel & §&FBIveN Détﬁﬁa%L@D was
seen. Cells were n nmoni t or ed oups 5-8 were

heal t rf&rmf@vle'uﬂ@p@pﬂm&ogumsisKEmeeofiﬁags@ hep mpl)aﬁnm«ae

the “TRURRSmbAHIiAARREIIER: MG, BidasrgGissloeddt F yindt2s mu
gr oupsMES @Hs6.5) lbuffeowkeaiidb&ﬁirﬁévyathWtﬁh pélgge@alleupgn 31:11|B ﬁssulnng

di d not[ hook a % gfff éent from day

expr eS&H fi QJﬁg At wgm tF'BP%'%W@ta"F fhen IQIaFS@Pﬁ gainst water

olser visiflg h Bp&Ra iPbyYmembrane MWCO 1000. The solution was lyophilized to
dryness. The imidazole content was determined by the TNBS assay (Hermanson, G.
T. (1996) Bioconjugate Techniques, pp. 132, Academic Press, Rockford, IL),

followed by UV measurements to quantify the amount of unreacted polymer end

groups. The imidazole conjugation was 73%.

20 Table2: Treatment Groups/Well (48-well Flat Bottom Plate)

Group # _ Treatment

1 0.25 mg/mL pEGFP + CDP-Imidazole in 58kD Cyclodextrin
2 0.025 mg/mL pEGFP + CDP-Imidazole in 58 kD Cyclodextrin
3 0.25 mg/mL pEGFP + CD-1PEI in 58 kD Cyclodextrin
4 0.025 mg/mL pEGFP'+ CD-1PE! in 58 kD Cyclodextrin
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Day 12: CCD-1074sk cells in groups 5-8 were healthy.
Cell count seened to be 5 slightly nore nunerous than
day 8; however, GFP expression appeared to be
decreasing. Day 13: CCD 1074sk cells in groups 5-8
appeared heal thy, but GFP expression was starting to
decrease. Exanpl e 29 10 thhods The conponents for

1 prodeor o ot LR L0

pl
A was [100 nogé nL of G -X ID?@V:ﬁ)ﬂEDFCBHﬂS?E@@ﬂ!&Gd@QﬁIV”Ef
Exa )Ie3 t hod of /.2Wih 4.4
$rg/ anrF_ef e Hgnrmnf :E!D%PW\E §(£PIHSRLQ'§) inkor (l:yanrpl e

oo geertrer

9, net{hod Usg The tmkm&ﬁman@ma&.mm@édtﬁuot ed and
kept separate until “Used. MAtTIXx B was 100 ng/ m___ of
(i-Cycl odextrin-PEG3400 polyner in PBS at a pH of 7.2
with 36.5 nmg/ L of di- Adamantane PEG3400 conpound
crossl . The conponents were aliquoted and kept

separ Three different nethods of deliver
t est edb‘”?é %ﬂ"tﬁ@ ¢ SRt dYing ¢ ﬂ‘%&’ were slaging “W)‘ﬁrﬂff thetphate. CCD-

Usi Ng B078K &HIIE lereDreiiakd Gp’aﬂgrp%bg&fﬁfyyanﬁ Qfoalﬁ? rG?SuF% 5-8 looked

into a Wund _Site Prior to Covering W
Dr essi h@lthymThe@nllwwtmdan st pleteiane (stietchid raett’amrnb)loglca“y

mddérmﬁa%aﬁ%g@r%r e %&9&5@%‘6’?@ é}g’f" 8 l%dZﬂ-q? (‘?’ﬁp ﬁegflon at this

adj usttimk. \Szk Gigede as nmi xed containing a small anmount
of dye and then placed 25 onto a small square piece
of QpSillay Zir Gemipsn §-3 [Bbkednirbithyx OED-1874skwells vereGfthcHed o the plate

b he | ef d
Ponch 2% HEEE e b -8 (R B ayre vagk ey for GPP expression.
drless [hg hideraiosy 6f GROR (%F t5¢ hﬁf Ror CYP &S%Qbﬂ‘ﬂﬁﬂ tﬂeh@wer dose

m xed Matrix A was then over ("sticky

down) OLHCH Qe Qv Eirourmd. B Mg@lwd te; pe eomplatily d.eacgmthts time;
vound iR e GRAKEH siviiad 'Yﬁ‘gi wBY (AIRRNA. pEGFP + CDP-

dr essi ng. contar nin
‘dye wimidagodoinndl &DuGydedeatrin).n dlherdivassice detvd e SFDf expiession in

L and_p directly onto the right wound site. This.
was ag'%%eggto gel for about

15 Day 4: CCD-1074sk cells in groups 1-4 appeared to be dead. Cells were floating.

GFP expression was not detectable in any of these groups. Groups 5-8 were healthy.
Groups 5-6 were positive to GFP expression, and expression appeared to be even
brighter than the day 2.

Day 5. CCD-1074sk cells in group 1-4 were dead and no GFP iexpression was seen.
20 Groups 5-8 were healthy. Groups 5-6 were positive or GFP expression and once

again the expression level appeared to be brighter than the day before,

Day 6: CCD-1074sk cells in groups 1-4 were dead and no GFP expression was

seen. Cel]s were no longer momtored Groups 5-8 were healthy Groups 5-6 were

still expressing GFP and the expressmns level appeared to still be brighter that the
25  daybefore, ' o
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2 mnutes then covered with the OpSite dressing. This
animal was allowed to recover fromsurgery and was
sacrificed 4 days later. 5 2) Delivery of Matrix. A
with Pre-Mxing and Matrix B without Pre-Mxing into a
Wund Site Through a Previously Applied Surgical

and xy 10 5 R BPAR SaltiP e Rl S R Sl Goosuho RePpiyOiatsy. hey
nm der redid ng mhﬁﬁdlfkﬁﬁt fecasl day 6 \WPheyOrbRelstiHli el ressingSGEP and appeared

prepared, with Mastis hesi ve and | single sheet of
pSi te?‘ap%%télfer%'gg\%g°§§9Wﬁgé{3€l§"bver the wounds. Matrix

A was pre€ ?{5 a 50 gL total |nject|on vol une
cont ai d? 01 745K ‘i”ﬁt'“ &Foupy é-8 were haalthyi Cellroupt ssemed to be

up dir enghltly théte Quthetous GhanS ¥4y Ggﬁo@a@r,acﬁﬁ@xﬁ%f‘ss"dneaﬂ)ﬁ&red to be
pl aced on the syringe. Excess nmatrix was expel
from t HeTeasgnge until approxi mately 50 p.L rerral ned.

This material was then injected through the QpSite

dr essi #gY &t GCPHET4skicellsip graupn&d appraredthialthy] byit GFEieapression was
15 woug was prepared for - 100 gL total

i njectl %Hné/%lcﬁﬁréasgA | cc syringe containing a 230

needl ep ;é@;.;pgg §d to draw up approximately 82 tL of

Matri x A smal | air pocket was then drawn into the

SY[d NIfrepbipPr Oxi mately 18 pL of the acconpanying

crossl was then drawn into the sane syringe

nﬁedl e.” Andth ecrmpcia:m‘:tt for Matrnﬁ&@k@MaWBLSB e forshiudaned follbwing the
the syringe. Fi a.shall a 2-4 1)

ye vl Bisitcl Fom ise Thfrrryu®s e Matica aves | b metL of b

pl ac edS}@Iodanﬂn-BBdu&fpo‘bhﬂr (Exahible th@d ) [P B PROSY ﬁ‘ﬂ@lth 4.4
dress&ggg to vent air front the covered wound site.

syrin 1o diAday@nisee enneposaherasshinkeg (Exaenplech anethoddl). The two
C QBTJ 0 Q@ﬂb@ncﬂi‘s \Jgpetaﬂngfot& Mﬂske%tpgcp?ﬁ%ﬁ whtll L9 IMJt{i)? P was 100 mg/mL

dr essi ng re-mxin € conponen
t he 'Qypbﬂ@t%l’lé('imajpebftredml RitSoat & pél omwndlt!SM £ mghile of di-

pocko e EPECHE; cafftund Hoslnkee, e compPTactee liqoted and

recovieptadpame. surgery and was sacrificed 4 days
later. 3) Injection of Matrix A and B into PVA Sponges
Usi ng Various Gauge Needles: An HSD rat was

anest ke diffdrend hithddstofldeliveryande wstedzi ne and PVA
sponges were subcutaneously inplanted onto the

véht r 8l Delivbey gff Mikie Arinlo.a Wﬁﬂﬂcﬁ‘l’tkl’tﬁslﬁgﬁ‘& SurgRal DR Sifle Whd Delivery
\QD 3 gdq%q{ﬁ? P%r}gi & Ppo ugg g‘ttenBr:w)Ag %‘o%rlm%mvﬁ% at .SQ urgl%gloﬁlrigszgg? '
y [
An ICR mouse was anesthetized with ketamine and xylazine. The dorsal
region was shaved and two 8 mm dermal punches were made. 50 pul of Matrix A
(final adjusted volume) was mixed containing a small amount of dye and then placed
25  onto a small square piece of OpSite dressing. The matrix was allowed to gel for
about 2 minutes. During this time, the left wound punch on the mouse was prephred
with Mastiso.l_cjressing adhesive. The OpSite dressing containing the mixed Matrix
A was then flipped over (“sticky” side down) and placed over the left wound site.

The right wound punch was prepared with Mastisol adhesive dressing. Matrix B
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was fornmul ated at an adjusted injection volune of --

200 itL with dye (- 2-4 L). The matrix m xture was

drawn into a | cc syringe through a 220 needl e and

mxed in the syringe. Attenpts were nade to renove

excess air bubbles. The mxed matrix was injected

into the center of a PVA sponge on a sacrificed

ani mal .comthinégg azmall bavunrbfdyeess akd Mmawoud aFinhadjB&d volume of 50
opened e s exanin Matrix B

pr epar & a'f‘El.F’E“>edS CE'GE'%% tﬁf gt Mopind #ﬁeefgrﬁtww'%mtamﬁé’af about

a smal 2 miad®@yhtn verdy ¥itRIHE OWS%e dfedsifl. I THCanfinal vﬁ@ allowed to
syringe using a 22G needle, which was renoved and

repl acé‘?§°\’7ﬁrtfwnh5”§ﬁ%fraﬂér‘”a?8‘@"ﬁ€édldéysf lgter.i nj ect i on The
materials were nixed in the syringe and an attenpt to

ss ai.r bu was nmade. Matrix 10 was
i njng éﬁ &?ﬂﬁv‘ayﬁﬁé@e@rﬁ éﬂ” dire-Mipupang Meyé B a'rfqhewef’oretﬂ@xmg into a
sit fOWoﬁnJ&W m&@:@&m@?ﬂ{v PRSY $i8Eic A DrERIngNas opened
for exam nation o he i njected sEonge Results 1)

Del i very of AM&R mszusmaﬁmmaet\m@ With &ptawineandyylezine. The dorsal
Sur gi C'%blo §§Ha0&i 48 %Bpg Hrﬁ/ @Jr%a]tq%gctmgw&e‘n% ﬁug waound sntes

Wund Srte Prior to
15 50 \g¢_rc ofcparad with Mastfsbl eraﬁlbmm:bgndsltse@e\mwﬁéﬁ)psv&smmshgdvas

s q u ar p| e 8 lém'o m"?ﬂ@'&f’?&“ﬂf'g&wﬁd’r Cpgi%fj 3.nt d Ot’g‘ tﬁ@b injegtion,volume

short cop@migch sn‘falltahﬁﬁnt(ofd}?c MhB Wia@8) wastisivi O dirdchy Hees 1 cc
over gstlcg 22¢ own) on the left wound site.
Upon S¥4t5eand a 25§ need %.Pﬁ?&? on e suinge-t Brcesypger yas pxpslied

wound fRpP@sfthek Qnll SpstbNinalk r

to have tol eﬁgstgednt F? i X A %ﬁ}ﬂ%ﬁﬁ‘%@@% ?‘??g‘g ? Ele»ga‘?.‘ihen
Mat r i dggiprttaraseh tho OpBissdressingtostahe Ipftrvedung bed. tFoo :hwrtght side

t ti f t he und

el udPEn® MAfk B renartd frv 199 ol W CliiiB RS &) € syringe

The naml‘tammg la28Gmesdhd waschsedtotdiey uw&biﬁoﬁmh@ly\ﬂa&‘pr of Matrix B. A

super and | ess gbundant than the day

sur geF'vc” Rip PRfkeisas then drnnipto thg syripgs. mwm@w wenfthe
at  t heccompadingSdrdsSlink@O@asithéitrfion ihe thd e s%ﬁn%@ﬁeui% ﬁnother

cont ai ni a small amount of dye was al so"nm
final Sm%{gﬁlua%ﬁ s theprdrapm into thel syrings. Finadimch .mall@mduyt (~2 4 uL)

00, S0 Sk S A Wt SN Bl A s g i
| at erwoundesite thoougd tlmpmsangtb teat élefrdnyheeamdeMWOmm giwl The

T b SRV E2snCuRicrRaing e eprled pivprongats af Magiedh yas
seen phoedl ﬂﬂ‘odgh&hdhﬁbbﬁiﬁlg (without pre-mixing of the components) and the

materials were injected into the wound site. The 27G needle provided venting of the

25 small air pockets in the syringe. The animal was allowed to recover after surgery
and was sacrificed 4 days later.

3) Injection of Matrix A and B into PVA Sponges Using Various Gauge Needles:
An HSD rat was anesthetized with ketafnine and xylazine and PVA sponges
were subcutaneously implanted onto the ventral side of the rat. Incisions were

30 closed thh wound clips and the 2nimal was allowed 10 recover for 4 days. Matr:x A
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-82 site. The matrix did not disperse onto surrounding
tissue after surgery, but rather stayed in the

original wound site. The matrix that remained in the
wound site at the tinme of sacrifice was superficial

and | ess abundant than at the day of surgery. See
Figures 12A-12B. 5 2) Delivery of Matrix A wth

Pre- M X2p épranylatediiat an adJLBtemnm«twum vdhree b % RoMpul witbdge (~ 2-4 pL).

Wund r

Dreosi gy bR RHER Qi 65 Voo PPaetrorth AT sl and mixed
was ni xetie Wrtrge aASemité waﬁmadé toaémovikyec&8 dir bitites. The mixed

i nj ect edtdl rect é{# the ajhéf dressi ng and on_the

left woung ‘<t'd H'(?t epfeke SRANEE 8% & pacrificpdianimaheAfter a
woufid  Siwt iinates, thd wloun@tsitélivependd ah@ tHeBorddd afed Wal B inkd.
unwounded tissue. Due to air bubbles in the syringe,

it was not oss:i ke ﬁre i,se measurenments of

t he dosi ng B‘I"b Was@b"cb’ﬁ’egg%fn Pé‘if igjectione Thamagix cantained a small
days adrmdint Sfydahd was dSwiRL &%ﬁﬁg&%ﬂg% y.:5) rQEcMe %ﬂﬁch was

the animal tolerated Matrix A w thout any ob serva
adver sEMaysdand seplappdwith @ phogterd3g regdle fori i ltthct@m Fheataterials were

osSIt
Pnii uh@ﬁeﬁggﬁg%ﬁ rourﬁl att&npt t&k@tﬁggcfy@ %g]sr bg'bgl%‘gasl'gade Matrix
meltlr i Xwagiinjeetest intdy th@@ngeowm opdnge, attowediorshliferg fow Hfibtdes, and
af ter r ho e X. was only on
e s b ne MRS v fNE XS eiarhingion TSRS WRBE o ¢ he

time of surgery. Upon gross exam nation, no
i nfl anggpj.on was seen at the wound site. See Figures
13A-13B. 100 L fi naI vol une of Matrix B containing a

snal | nt o Sy, .
var i ods%csgtrv?p n‘gﬁl{ V@?Swg%png d pye (jf,lg{s' ?@Fg'xal it ehsing o Delivery
cr oss bi Mrtzix,B m&nﬂWdM&i)S:Mlé’ﬁ‘Er £br CoVBrihg\ itk bG‘U@':&aYDI"é}th
E; syring {}ﬂal I ket s to separ ate the
i vi dua 0
di vi dual % Rakﬁéhlﬁiicﬁ YolHwehvas m@;e@wnhﬁ gaelbamount of
t he aiye, pfaedﬁein&admdmaua%yﬁuw \S?cé d%kﬁﬁnguMkd%‘?c:g&da short

of the mound t hrough the dressi g an separ are
conpoPfEiRd of Bme (m2 minutes),aed then Ajpped exer (fstickot kige down) oinlties left
right S essin

i {hopgtte SUbth liRUS *h%%%ﬁlma?%s%?ﬁ??%ﬁafm B apad appeared
| eastto émdnmnddie anpna s@s) Dmcmd suieve sddrited Watrhy £ Slithbdite

) e . Wi RePard o Gn B opleloran saebefmentdstivery

al | nlee of mmnwwmafs.tévﬁ.bmumg sed\Sf the gﬁ}oh?{cﬁﬁﬁﬁ’nd:dﬁhﬁ’ed tissue.

t he und si e the matrix gel | ed quickl VI su

el i miBaMmag t at remained in the wound site was superficial and less abundant than
the day of surgery. No gross appearance of inflammation was seen at the wound

site. See Figures [2A-12B.

25 Matrix B containing a small amount of dye was also made up at a final
adjusted volume of 50 L, and placed directly onto the right wound site and then
covgred with OpSite dressing. When the animal was sacrificed 4 days later, the
wound appeared to be dry and the animal seemed to have;toleratcd Matrix B well.

No inflammation or any other adverse effects were grossly seen around the wound
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and touch, and no matri x | eaked out of the dressing.

The matrix remained | ocalized 30 to the wound bed and

did not grossly spread to surrounding tissues. Wen

the -83 aninmal was sacrificed 4 days later, the wound
appeared to be dry and the animal seened to have
tolerated Matrix B without gross adverse effects. No

i nf | anvitet i The matix didyotalisperse oty surmandifif dssbsafiee segaedmt rather
around_t h und sit rix appeared to ., .

ot oy 1 Ryt T et S P e st e RO Fiscsiing i at the
to t hetigbof aeefi@fwd stftefio updlicaBuidant AR tRITAY BF Surgery. See
than at, the original time of injection. See Figures

13A- 13B8urs§ 134418+  on of Matrix | and B into PVA

Sponges Using Various Gauge Needles: Matrix A was

preardvvltha nt of dye and drawn into a

P y5 f5very, %Wuaﬂ 99 hresdiriag f%&awa Rayrapys Pzaéfm"g into a
| S L of whiei S'ﬁ@tml'd&gﬂ\@?ré%zﬁ&%ﬂl:aﬁ%’ub‘ﬁ&d) Jﬁe.sp - Sponge,
allowed to sit for few m nutes, and then the ani mal

was opened 50mé«ofé4@érm A&finab adjustpstielumelwas A edrvitha smabl amount of
sponged e LA thER | écf&d%ﬁgﬁft:}"ruﬁ e W'o@egah@% dnaBteRWhund site.
| ar eas.

had m ni ma dIS ersion
l\/at r i XThe nysaedx srrajrad btalizet )e'etﬂe wotrd site anddlid nandispetse ¢ the
a 220 peedl e. ,
Y, HodtiRhnpRindied tpsye - Buselpr Rt indhebyifie, RS 1 possivle
shor t e maképracisih€asrimeme b the dgsigQolue E!J;i(m Eﬁk@iﬁﬁtoﬂfw animal 4

t he trix was injected into PVA, sponge, .al | owe
sit fGPYSATCEWTRA theeoung gppepred fp b flry o mea%tot‘;ﬁéwe!ﬂatrm

for  QumBLiAY bBRrvable AlverideHRAE. FheafihRa bt allt‘i’lftsz glgg?na! gosmon at

sponge, the matrix appeared to remain |oc
had midelivesy, i.eh aftka wound sitpintiuding semosimgliadingwnsepyinded tissue. The

CqRel Y rgl{‘dxda c{}@te[s% énﬁoﬁ%psu'}/r%[x dm% ssu?eogfﬂr 81 l {1 ﬁlgla/kl}owever, the

extrene qui C cous

Even tatixgpasianly ah thossiabt & thowbundant ldshﬂ)unﬂﬁnt thae at the time of
subcut aneougllp%/ﬂland into .PVA spon t he easi est

et hoBTEFY.dDPe PSS Skaminetiony no i PRENA)Y MBLSoR ¢ b Madsite. See

of tRgumBisAX3Beparately (separated by a small pocket
of air) into a syringe and then inject directly

through a ¢ v r dermal _punch using a 2 needle, In
this met hod! "'Z‘ '%‘Eﬁ‘ﬁﬁﬂfgﬁ‘&'m%“b’ﬁu%"ﬂﬁ r@ughq,fdye was

gg@e;;:?rgzﬂ i@ byriige. XREERioR donpbMiRts STIRI mAthR (UM, crosslinker,
and dye) were drawn individually into the syringe with air pockets to separate the
individual components. A venting needle to eliminate the air pockets in the syringe
was placed in one end of the wound through the dressing and the separated _
- components of Matrix B were injected directly onto the right wound site through the
25  OpSite dressing without any prior mixing. This method required the least amount of
pressure to successfully ihje’ct the matrix into the wound site, and the venting needle
worked to eliminate air pockets under the skin. Once all the comhonen‘ts of Matrix
B were delivered into the wound site, the matrix gelled quickly by visual elimination
and touch, and no matrix leaked out of the dressing. The matrix remained localized

30 tothe w_ound'bed and did not grossly spread to surrounding tissues. When the
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-84 Exanple 30 Platelet derived gromh factor B

(PDGF-B) has been shown to stinulate fibroblast
proliferation and the synthesis of extracellular

matri x. PDGF-B expression was conpared by RT-PCR for

cycl odextrin and collagen matrices in the 5 rat PVA
sponge nodel . Anipal # G p # Sponge |njection Contents

200 T ABURA! Wi SREEAGeR A doXrbiate i SRt eppered ) e ApEAN e gimal
6 2! SGedied@y hhve@ferhied Matid) B ARBSR BHARHRIVIRE Effects, NPBammation
(N=6 3: 2 x 1010 PN PGCB in Col 'agen Sponges/ G oup)

4: 2 x oL guoetimsaderss effertoperaseerarunthde peund sitepandsbe gatrix
pCTK- P Wl ' . .t .

G0 AdarZi S5 B F 1GE8F e e mfyodafzcade g surfae of
i n €D Mebavand andeat ldveer pinguiitethiroat she @Biginabimat of injecticsi. Ges Figures
(0.5 ¢ weke perfornmed and pol yvinyl al cohol (PVA, M
PACTC9) “spdnges were subcut aneously inplanted on the
ventral side of male Harlan 10 Sprague-Daw ey rats.

F d . ' ti on, t an | .
at er | 3 2 by IR ABlE B PR B s Bl G et
( Cohesijon Tdethin & wap peqm'adméiﬂ\& dnﬁ:)l aaﬁpudnt@cﬂ dydmigmrawn into adl ce

CD) - Adamant ane i X as descri ove.and injecte
i( nt 2) PYANES @Hﬁ'ég%@f‘%??e- d%ﬂpfcﬁ‘ﬂ%%% am Sﬁtﬁﬁﬁ'a waf igjected
mydori, inﬂi‘iﬁwmsﬁcfh% \a{thiveP it BSrQUBR ninuddd, 4 tN tHEBhiMhEWas opened

vPBS. Final 58 kD Cycoodextrin (CD)-Adamantane matrix
15 f or iopPxemiRAtionadparoRyamatien ofshrpsppngepthg mairis appeares to remain

test rRaged anddad S&limYRIi§RrsIoR to the surrounding areas.

Matrix B was prepared, mixed with a small amount of dye, and drawn into a
1 cc syringe with a 22G needle. The 22G needle (1 1/2 inches) was replaced with a
15 shorter 23G needle (1 inch). Approximately 200 uL of the matrix was injected into a
PVA sponge, allowed to sit for a few minutes, and then the animal was opened for
examination. Upon further examination of the sponge, the matrix appeared to

remain localized and had minimal dispersion to the surrounding areas.

Conclusion:
20 Matrix A and Matrix B both gelled extremely quickly and were very viscous
and thick. Even though it is possible to inject the matrices subcutaneously and into
PVA sponges, the easiest method of delivery was to draw the various components of
the matrix separately (separated by a small pocket of air) into a syringe and then
inject directly through a covered dermal punch using a 23G needle. In this method, a
‘25 second smaller gauge needle can assist in venting excess air from under the wound

dressing.
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each sponge. Animals were sacrificed and sponges were
renoved 2 days after injections. Sponges were cut
into three pieces and the mpjority of the sponge (-
70- 80% was frozen in liquid nitrogen and stored at
-80 C for QPCR and QRT-PCR analysis. A small portion
of the sponge was fixed in 4% PFA at 4 C for 18 hours,
-85 palfaﬁ(ni)hwrrbedded and sectioned (5 m. Secti ons

V\Ag; g u |S ;? Iu P gﬂitg%’&g‘vg{ﬁ% gw@ﬂ fsﬁg%fe%{'l’ﬂtﬁp ggljag %ﬁeﬂl shown ?o st:mu’late

Henmat ofioblast pEIblﬁlritmﬁmhﬂl c@dsyntHésB D xtfaes ful Afatrie TFEDGF B

anal yzed ni. croscogtp g{ tl‘ L%l%ross hi st ol o(g

separ at & FHILEP GHP8 Qb R for gyclqdgyiria ap iP”PS?Q matrices in the
spohgemt Wh%pdirtg@ﬁbeéi wi th either coll agen,

cyclodextrin matrix (CD) 2 x 1010 PN of PGCB in
Col | age Np—2—e—todaN..Q Lo (‘n S0 g of nCTK. DD

+ L-PEl I n Clnintt £0 99gp k- PD + g%

Sponges re lrermved 48 ﬁ& rs after tr %ﬁ?h%og&t‘s
assayed | or 2#utaFotRIDGF] B RNA and viral 10 DNA by

QRT- PCR fand ®m&momet ho¢ls, respectively.” A portion of

each spdng&olvas/Spai i xed,| enbedded, sectioned, and

st ai ned jusi ng Masson' s} Trichro for gross

mor phol dgi cal exani nat | on.}: Q®Pla8oRa88ant i t ati ve

RT- PCR) lanal ysigs for humarp: P@ﬁ:kﬁ RAYOlod@RH(EEH AfAmantane  Matrix
showed, [t hat sponges tfjeate@amhéh 2 x 1010 PN of PGCB

in CD hgd the 15 highest average,RNA content of 7.0 x

108 MEQ]of POf¥=@/ assayed % ﬁg‘@ (Pﬁ%(ﬁ@%'“@‘l}jag‘?@ponges

treat ed fwispbngesiGrd@h0 PN Qf | PRGG PN t@tt‘sw@ﬁ Atﬁq]antachI\éIatnx

simlar Javerage |evells of PDG--B_RNA at 3.
of PDGF{B/ assayed sponge. 5836%§E§CT{<rPé%1fRé%§mm DiNASencgding PDGF-

of pCTK{PD + L-PEl in |CD an{iBb®L;RE] ipChradamagpherbtatrin e
in CD had PDGF-B RNA | evét ’5@B§EC§K)(PJ§'QEC CIT.Fvglll:l'C?b Adamantane

104 MEQ of PDG-- B/ assgyed 2D respe
Final ly,
Cycl odextrin showed no detectable |evels of PDGF- B

RNA (Figure 14, Table 3). A Student's t- test analysis
showedetibd&st al | sponge treat ment groups were

statisti C?ﬁflﬁ agll fferent 0. 0%2 except. for

sponge co 7 dﬁ‘"és‘ﬁ'é"'t(\ﬂéé'ﬁ‘)?ekeﬂ ‘pmeshand polyringl 4I¢Ph01 (PVA, M-
col I .

CPDH G aggee? sfoibinluet hpah 8 e LaRISE sk of e Harlan
~ tl@ nowrasye-Drrdey caial Fauy deysafitcitplantatisn, pet amslasopirel. makérals were
res u'cﬁlﬁted with vPBS and liquid collagen (Cohesion Technologies ®) or 58 kD

Cyclodextrin (CD)-Adamantane matrix as described above and injected into PVA

sponges. Final collagen formulation was 1.8 mg/mL, pHed with NaOH, and brought
up to volume with vPBS. Final 58 kD Cyclodextrin (CD)-Adamantane matrix

15 formulati_on was 100 mg/mL. 200 pL total volume of test reagent was delivered to
each sponge. Animals were sacrificed and sponges were removed 2 days aﬂet |
injections. Sponges were cut into three pieces and the majority of the sponge (~ 70-
80%) was frozen in‘ quuid nitrogen and stored at -80 °C for QPCR and QRT-PCR
anal ysis, A stnall portion of the sponge' was fixed in 4% PFA at 4 °C for 18 hours,
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showed a consistent anmount of RNA ranging from1.9 X
107 to 6.9 x 107 MEQ of GAPDH assayed sponge for all
treatment groups (Figure 15). -86 Table 3: QRT-PCR
Results for hPDG--B RNA Detection. G oup Count Mean
Std. Dev. Std. Err. nCoIIagenGBQ_ 58 kD CD 5 BQL

2 x 110 P P%ﬁ 2E+8 2. OE8 8.2E+7 Collagen 2

X 101omﬁﬁe[\9!c§1 f‘é[?"é SW@E@HM@E%CH@WB staingd gsing Masson’s
pCTK- P&rt‘bhrlom@@ellk a bf%lcl@ vakctiRnde QFeHEa@ c%ﬁafgn —%eﬁQn(%Hematoxyhm
P +4

CTK-P e 6 9. 1E+4 1.7
= Bel oﬁommmﬁatﬂme bestiensovetecanalygediio@rov&@iadly for gross hlsto!ogy

PDGF- Bj, ?ﬁg“ Qaépmg%&g MEQ = Mbl ecul ar Equivalent is

an ar bi y assi grre *hunber based on the dilution
factor of a positive control. 5 Table 4: Statisti cal
Anak ysigs.. @ hPDGF- B RNA between Treatment G oups.

Unpai r eéd Conpari son of Treatnent G oups p-Value rl12x
010 PN PGCBnipiand|PVagsponges we treated 10th RthdPGollgem cPBodextrin

U per PR GHaa ™ g Do BRe R e, PR AN & P iy . 50 g
pCTK- P&F pCmD‘-FCElPEI ia &b, Q@g@ug b@T I@@D2+ E‘D%,.Od}age iﬁlﬂlﬂ’%ﬁnﬁfs were
in CD vs. CTK-PD + L- PEl

PGCB i W"@Eﬁ  hogrs aﬁerﬁ_r@amn#a@ww%w bumanPRGF-8 Rigaend viral
gg] ) PENIA- @%%ﬁ{gﬁghd bﬁcﬁ%éfﬁodsﬁgsplo:&g/cQ%@erﬁ)on"'of cach sponge was

m dazne "0
‘ also fixed, embedded, sectioned, and stained using Masson’s Trichrome for gross

morphological examination.

QRT-PCR (quantitative RT-PCR) analysis for human PDGF-B RNA
expression showed that sponges treated with 2 x 10'° PN of PGCB in CD had the
15 highest average RNA content of 7.0 x 10° MEQ of PDGF-B/assayed sponge (Figure
14). Sponges treated with 2 x 10'°PN of PGCB in Collagen had similar average
levels of PDGF-B RNA at 3.2 x 10® MEQ of PDGF-B/assayed sponge. Sponges
treated with 50 ug of pCTK-PD + L-PEI in CD and 50 pg pCTK-PD CDimidazole in
CD had PDGF-B RNA levels of 6.8 x 10° and 9.1 x 10* MEQ of PDGF-B/assayed
20 sponge, respectively. Finally, sponges treated with either Collagen or Cyclodextrin
showed no detectable levels of PDGF-B RNA (Figure 14, Table 3). A Student’s t-
test analysis showed that all sponge treatment groups were statistically different (p <
0.05) except for the sponge comparisons between 2 x 10PN of PGCB in collagen
and 2 x 10PN of PGCB in CD (Table 4). GAPDH QRT-PCR control assays were
25  also performed to monitor RNA quality and total RNA per sample. The resuits
showed a consistent amount of RNA ranging from 1.9 x 10’ to 6.9 x 16’ MEQ of
GAFPDH/assayed sponge for all treatment groups (Figure 15).
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i nCD Note: Statistical analyses could not be perforned
for collagen and 58 kD CD treatnent groups. 10 QPCR
(quantitative PCR) analysis for human. PDGF-B DNA
showed that sponges treated with 50 g of pCTK-PD +
L-PEI in CD and 50 tg pCTK-PD + 87 CD1,,,idnoi, in CD
had the highest average levels at 2.4 x 1012 and 1.7 X
1012 VEQ@bid 3: QRGP ER Eeswlysdor BRDGES RNQSW&SJﬁoHeI y

PN of
had ajerage human PDG-- B

(Fi gur
PGCB i n €aldpagen and| 2 01 f f LR, AD
v Czlr)'gvel swgif‘l ﬁ4. Ei%}ﬁig%o anSon° Err.

4. 1 X = PUTTYT, :
respe : sponged trgat BRI th cole agen
or cy i positi

p Péi B l'evells
at 9. Ssay.ad :

spongég? nestié%tPNeiPﬁCBA fptjudest ' s |t -$@gsitg apal yeE$ 8.2E+7
showefiColienal | groups werfe statistically]differert

(p <_10.Q5) C .Tor sSpange co arlsons ErWEEN

col | aiﬁ&ﬁwﬂ_ﬁﬂ x! 1418p8 ¢f 1.7E+8
PGCB | 50 &0l Jcageppanq, ﬂE;x lJOLOBN of

treat r@Dtﬁggdroups (Tabl e 'é’)_ I\/buse Gk%fg& an? g')catlokm"'5

I\ and ~~ahAal

anoung Yoig PREKHRp utCDarghet he 6respl s E+dn ed1 7Ees 9. 47.1E+4
X | ngL». 8 x 109 MEQ of | GAPDH/ aasayed sponge (Fi qure

was er { orTedt o Eensure—trhe—tratty—of A—ere—egtad
a

17). Tabl e 5; Results Tor Vir PDG—-B Detect]
Wi t hi rﬁ‘%’p E&” %ubﬂtle@&ﬁ‘telswa#l MEQ)ef/PD@F@/AEmd Spongc)
(n) nggsgen 6 8E+8 1.5E+9 6. 1E+8 58 kD CD 5 1: 3E+8

2. 1E+ z@ﬂ?'ecgafﬁwwbnpmammanhf #BsignegBumberhage@ianthe dilution

1. 6E+J}tor g?g{eggmc%nng'lOlOPN PGB in CD 6 4.1E+10
2.3E+10 9. 2E+9 50 g pCTK-PD + L-PEl in 6 2. 4E+12

1. $E+11 4. 6E+10 CD :

Table 4: Statistical Analysis of hAPDGF-B RNA between Treatment Groups.

Unpaired Comparison of Treatment Groups p-VaIﬁe
2x 10'°PN PGCB in Collagen vs. 2 x 10'°PN PGCB in CD 0.0699
é I))c 10'° PN PGCB in Collagen vs. S0 pg pCTK-PD + L-PE! in 0.0030
2 ::: ]l:?"’ PN PGCB in Collagen vs. 50 pg pCTK-PD + CDimidszote 0.0030
in
2% 10PN PGCB in CD vs. 50 pg pCTK-PD + L-PEl in CD 0.0020
2x 10'°PN PGCB in CD vs. 50 pg pCTK-PD + CDypigsgole in CD 0.0020
50 Cpg pCTK-PD + L-PEI in CD vs, 50 ug pCTK-PD + CD.,,,.,,,W,‘c . 0.0014
in
Note:  Statistical analyses could not be performed for collagen and 58 kD CD
treatment groups.
10 QPCR (quantitative PCR) analysis for human PDGF-B. DNA showed that

~ sponges treated with SO pug of pCTK-PD + L-PEI in CD and 50 ng pCTK-PD +
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50 tg pCTK-PD + CDImidawl 6 1.7E+12 4.1E+11 1. 7E+11

in CD 15 -88 Table 6: Statistical Analysis of human
PDG-- B DNA Content w thin Sponges Unpaired Conparison
of Treatnment G oups p-Value Collagen vs. 58 kD CD
0.2382 Collagen vs. 2 x 1010 PN PGCB in Col | agen

0. 0207 ~.Col | age 2 x.1010 PN P

oot | ag Pt BCRhR hiphest Femer [oveipad bx S5 e L1710 MEQ of
Col | ag@DORBB/abaydGEpingeRespedthkii(Eigaeil 6, Tab! s&@ﬂ% d with 2
58 kD CD ys. 2. X e el | age 1633 Spihgdithicd wi

kD CD 0 PN OTRGGH tonqtlaess anh2 b0 C Pt GC@sm@hﬁﬂay%rage human

50 CTKpBgFip Wﬁlevél@o%:ﬁ&g QQIQtlI x P8 kb WGF-@%&LC%& sponge,
pCTK—PD+CD|n| awi in CD< 0.0001 2 x 1010 PN P

in ol Fesprshive)y. Howsver Gnangeatreptextmith solfenogyoipdexrinalso had

<0, ooBr % PO DURRERAS 8 x i Fa A8 Mgt pOGr Sssayed

pCTK- PEpongiespeaiaety.aAiSudent. tQ&Oﬂnab@@ sBoweditbat@ll @Muﬁ%e

n CD vs. P PE| CD < 0.0001 10' )
o poctHb e £ 0 05 raset B orespimeBens befvegtsaliagen and
0. 0001cyc§:@e:&r19 GrldbeRiden ZL)(IBE:IQ)N &F P@%B/ fr coﬁggeﬁ aRdZ K-160PN of

0018 in CD P results
CDiﬂn f?é@ﬁt'“ CB\eniment grmwmw@@@ﬁgaﬂ quantifisiatingeas
and cy,
contri u]?’?rg&r? gﬁsut%ﬂg E"?Jé“ys ‘ﬁserva Igﬂﬁ@@ﬁﬁt&?tﬁ%ﬁnﬁﬁt, and the
conpl eesilty rabged from feick 1 o8 210" MEQof GAIPOR/assayet sponge (Figure
which wll only detect hexon sequence contained in
adenovi'rus, indicated that DNA detected in control
sponges derived from PCTK-PD plasm d (Fi gure 18).

Si nce %P(%: FCﬁhl\l&[smsf thrlﬁa ﬁ){)&g nl? Be*ectlgnowr'}{tﬁ sp%ﬁgélges

this suqqests cort
Group Count Mean Std. Dev. | Std. Err.
m |

Collagen 6 9 8E+8 1.5E+9 6.1E+8
58 kD CD 5 " I.3E+8 2.1E+8 9.2E+7
2 x 10" PN PGCB in 6 4.5E+10 | 3.9E+10 1.6E+10
Collagen

2 x 10'°PN PGCB in CD 6 41E+10 | 2.3E+10 9.2E+9
50 ug pCTK-PD + L-PEI in 6 24E+12 | 1.1E+11 | 4.6E+10
CD , | |

50 pg pCTK-PD + CDmidazote | 6 1.7E+12 | 4.1E+11 1.7E+11
in CD ' . ‘

15

-88 -



nost |ikely occurred at or after the tine of sponge
harvest. 10 -89 Table 7: Sunmmary PVA Sponge

Mor phol ogi cal Anal ysis. G oup Capsul e | nmrune

G anul ation Col | agen Vascul ature Size Response Tissue
Deposition Collagen Thin Mnimal M nimal M ni mal

Mnimal 58 kD CD Thin to Light to Mnimal to M ni nal

Li ght Table bbSetiatieal Mnalysiabfhunmg PDOBEBEDNACohterlOithilP Nponges
B TIO) € 0 o2c T= R T VST = W A~ S WA 25 S V/ aYa F=1 =T V-V o W = . = W

{—i g:jt Heavy AikROCOmPBarishh DPTNaMRént Gissy € M ni Mal 4, yalye
o Li
Li ght | €e}lagemyisn®d kB €0M ni nal _Li ght to pCTK-PD + 0.2382

Voder bt iaMRr #4 0 BTG APAL R, L PEL 10 CD S01Pg g g0y
Thin go =t gttt o v 1t Br—+ ght +6 pCTK L
+ MbdeCaliagenivsdzx 40'8PNIPGIAB itatier at e CDI i dazol e (n QI0OIS

S5 pm

son' s, Tri t g.eg gar affin sectiohs
Wer e 0 V§. le- in bonRge < 0.0001

char galofiagentvis 5D WHICTIGPBH ¢BLLYEiyceval uat ed by | he<.0001

4+71.
.1'

follqwng criterra, T mal gt NDderare < aviq

< Se\ v 21x 10atE ngo pt Capsule Sizp THE21

fol | dwkRo @ ik o 'Y Sessgichor eval uati on of Capsuj s
Si ze] | hrck—<Very—Thrtk:

Nor p ' 5. & CITK-RI} +1LFREISpGRges was per f or red< 04001
eval $34 gligste s [ RegRes.  middiough this studyg gy,

pri mh2yx 161 PDRGER in Goltupert &t 2 @110 PRRGCE iw @Bt i on, 0.8197

col | pge

x'10'° PN PGCB in Collagen vs. 50 g pCTK-PD + L-PELin CD | < 0.0001

2 x 10'°PN PGCB in Collagen vs. 50 pg pCTK-PD + CDymigazoein | < 0.0001
lcp

2x 10'°PN PGCB in CD vs. 50 ug pCTK-PD + L-PELinCD | <0.0001
2 x 10PN PGCB in CD vs. 50 ug pCTK-PD + CDjmidaote in CD < 0.0001
50 ug pCTK-PD + L-PE! in CD vs. 50 pg pCTK-PD + CDimidazote 0.0018
inCD :

QPCR results showed significant levels of PDGF-B DNA detected in
collagen and cyclodextrin control sponges. The source of the contribution for this
5  observation has not been completely determined; however, hexon QPCR results,
which will only detect hexon sequence contained iri adenovirus, indicated that DNA
detected in control sporiges derived from PCTK-PD plasmid (Figure 1 8). Since
PDGF-B RNA was not detected in control sponges, this suggests that contamination

most likely occurred at or after the time of sponge harvest.
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10 deposition, and neo-vascul ari zation were al so

anal yzed when present. Upon harvest, sponges treated
with 2 x 1010 PN of PGCB in CD had an observabl e and
el evated -90 amobunt of exudate wi thin and surrounding
t he sponges (Table 7, Figure 19). These sponges were

o o0 e SR 14 Sy b e

treat g¢d W|th 2 1010 PN of PGCR I N L,u_nai'i T SEVETE
i mung r E5Phse| Grpslet orimmune ) Grannlatina ¢ aGoldgen ah ¥asculature

the pfjesence of] cegful a lfésbd?xgé Itr s G;imk,gst,ﬁ

tissub_collaogeh. and nko- vascularlzaglon

b th|2 x.l.0l0PN ..ﬁ .
golsle;gggzoggg %g\irleh a‘neﬁf"\i'nf'?lor '?l %? o& mabn ' Minimal

col | e and ] vascul ari ROWEVET ,
the i ﬁkjf&ﬁ —ﬂg'%tovvas C\'g{i)”%s 'a'lnélz s sbdéfl"}@’é Light to
treatled with F’GOE!oH_érat@E- Meenges trigghed {with Moderate
Cyc| lone 50 o of nCTK-PD + 1-PFl in CD I or

resulfts_with mjni mal anopunts of | granulation tTssue;

velGEB in m«rune resp

50 | tjg2RGORPRD |+ Tﬁ)icmrﬁgwdeﬂa@ Mgl hadLahiM | Bfoderate to

The onse fouhd ildghthesje treat nent sHeavy
gr ougs ®@pesi Ml ar to -Isponges freated wijth PGCB ijn
col | ggen Ei nally, snorqes treal[ ed with tlhe colla en

al ond wer,giofau ave nlrral ano nts oftlss e,
2RIG0PR ascgggt sfieg Mipimal ] feght foderate

col | ggen, or v le &S Vel |
resppRGEB in DA | Tickt he above- dfi t edlighef erlences an

i ao—ak.a ha 1
publ feations—are—hereby~-reorpdrat-ed—by—freferenc

Thosg skiblgged | nThingo afft LVtho rleagigital & [OMifmablie Lhtto

asceft Mi nggo nor ¢ than rlouti ne experi nent at}i on,

many é‘g t Qdgrafen e Mpdseate ilc ehigbti ments of t He Moderate
B

20 | 1[@1:;1"{)@ escri bed) herein. |Such equiyalents ane
intepded fo enconpassed by tihe follow ng clains.

-91 ria 0 siftipn. c [

lineh gl ggonpat‘?lglbggrsal ;Wgﬁ i rcM)]?i'f'WE{Ep pMFg'P"’ﬁt) Light to
i ncl upC'ﬁH ADost|sModadtel | MMbdegrted| ecuighs, ¢ach | i nkiin@oderate
nol gbe conprfising at|least two noietieg that form
i ncl iedipl exes with the ificl usi on hpsts, whefein
the Jl i nkepg ngl ecul es fcrosslin

5 um, Masson’s Trichrome stained paraffin sections were analyzed by two
separate observers. Sponge characteristics were qualitatiﬁcly evaluated by the
following criteria: Minimal < Light< Moderate < Heavy < Severe for all categories

5 except Capsule Size. The following criteria were used for evaluation of Capsule -
Size: Thin < Moderate < Thick < Very Thick.

Morphological analysis of the sponges‘ was performed to evaluate host
immune responses. Although this study was designed with gene expression and
inflammation as primary endpoints, granulation tissue formation, collagen

10 deposition, and neo-vascularization were also analyzed when present. Upon harvest,
sponges treated with 2 x 10'° PN of PGCB in CD had an observable and clevated

.90 -
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the polynmer. 2. A polyner conposition of claim1,

wherein the inclusion hosts are cycl odextrin noieties.

3. A polyner conposition of any one of clains 1-2,

further conprising at | east one biologically active
conmpound or a prodrug formthereof. 4. A polyner
conposition of claim3, wherein the biologically

act i vemewrpbenvdate withinpod swtawnding the spangesy(Table ynkigure 19). These
conpo e

o ovi b e A dheel B8 hAn biter Usr OloRls(hiodfa

a pol yxasninatiandevealtd thatspomges Geatodl witht o d0'f BN of PGCB in CD had a
transg%gt .ng a cell with a0 (c?l'ei G kaci d, conprisi N9 of cellul
cont att rng"tHee @%‘W%“FW&”Z‘% p AEFK epnfio i P pregpce of cellutar
clhai Mindiltrate. dm@mtwmlsswpamﬁgehldname@fzaseilsllaﬁmian wehails@ioBserved.
the c ound is a, po tide or a sma organj c .

ol ecrpsesaresiad st s P EFo i eoliasmto shouherumlation

of cl ﬁdsf@fcﬁmﬁio‘nﬂcoﬁ!ﬂ%n@ﬁ&ﬁﬁﬁ} 4 Pe Qb asBula iR HIRRYer 1AL immune
adni ni stering a biologically active compound to a

pat i ei§EPONIE wWag NGbASSHEAC RUWPRESS treated with ?:GnEBnﬂ €D. \Hivengss weated

t he ' [ irele A

pol yronPggidelsiy Aokl 30 i Br R TRV PERE HFep, oS0 8 perrD ¢
bll 0GP akdc)in EDxdlhed simjaoremdisovithminthial gmofiras of driveisioh tissue.

is provided in a delivery system, 92 11. A pol ynger,

compo SR SPmRTIRTORS PURLIR 1R FHEMEHS 8wy b Crilapio

I S SepeeeedtédWith PGCB R adlfaké. FinaflfbpbidRo Gredi®SwitH the céllagen
pol ymer co sition of _any one of clains 3-5

Y C , [, or
9- 11?5%&3 uRd;@ hgyenisimal amoynts gitissyce collagermn QR ¥esrwature as well
coval gatliNindi infhiieded8n. MOi €ty that fornms an
inclusion conplex with the inclusion host. 13. A
pol ymer conposition of any one of clains 1-7 or 9-12,
fusrt her conprising at | east one adjuvant. 14. A
pol ymer conposition of any one of claims 1-7 or 9-13,
further cOfmfithsabavesited dgferoraes and nwhticatinny ase bergbyt ineorporated by
ef f eqipiglaess of the biologically active agent. 15. A
pol ynmer conposition conprising a bioconpati bl e,
bi odegradabl e polymer including a plurality of
i ncl-usi onThess skilledyindhg arhwiikrgeagnize on be sble eastertaimisinggio more

mol e g, %ﬁﬁ’.@?&&ﬁh‘%ﬂtaﬁ&n, lnﬁﬁ)g’ L.quti\yx?ents to the specific embodiments of the

20 invention described herein. Such equivalents are intended to be encompassed by the

following claims.
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noi eties that forminclusion conplexes with the

i ncl usi on hosts, wherein the |inking nolecul es

crosslink the polyner. 16. A polymer conposition

. LONPrising a bioconpatible polynmer including a
rality of inclusion hosts, and |inking nol ecul es,

each |inking nolecule conprising at |east three

noi eties that forminclusion conplexes with the

i nclusi on hosts, wherein the |inking nol ecul es

crosslink the polynmer. 17. A polynmer conposition .
I cénprlymenepraptsitbncioparisisiga linsay biecompatibleipelymgr including a plurality

. rality. of,. .cvcl odextrin i.eties, and |inki —_

of incflsihlsst R g e AT Bt BecB¥ Conplihlch Jeapt owo moteties
that fériDinclubiof cb@pldxBivith AlidTintRiSioH Hoss, Whkteinakenkihf Moldtales crosslink

cycl odextrin noieties, wherein each cycl odextrin
the pokp@t y has no nore than two bonds to the pol ymer

backbone, and the |inking nolecules crosslink the

polynmer. 18. A therapeutic conposition conprising a) a
2. bAddyiper sospospisnyoielaimre Wheeirgthg ipstlugien hesjs argcyclodextrin moieties.

i nclusion hosts, b) |inking nolecules, each |inking

nol ecul e conprising at |least two noieties that form

3. i Aqolghercompasitioned any ohe ofdaimsdl-2fusherrosipsisingrad lasyt ane
. . therapeutic agent, 93 erein,the.linking nol ecul es
blomg&‘f"’& ﬁ?ﬂ?cqrﬁ%&'ﬂgﬂ WFQ&@@.{-O% thﬁrfﬂgd for preparing a
crosslinked pol yner, conprising conbining a linear,
bi, oc atible poly .including, inclusi hgsts with ., .
4 AREPRST AOmRSIO0n Of claim ) WhREbRBIlesiFlly 256V Frmped is a nucleic
at |l east two noieties that forminclusion conpl exes
with the inclusion hosts. 20. A nethod of claim19,
wherein the inclusion hosts are cyclodextrins. 21. A
5. g f [ - r.ei o s :
s PR coPYsifDR of baft 3 Wherl 2 nultbR'aFld s BRRIER i Felivery

systenaselgctddoiporn al visusac polymen gedt lipgdomeé\ net hod of cl ai m 21,
wherein the biologically active agent is covalently
linked to a noiety that forns an inclusion conpl ex
6.  VAnkethdbfor eahsfeéting el with 2 ducléicr®id) e6mpising cemadtingghécell with a
crosslipked polyner, conprising conbining a polynmer
polymerromposigniofelaiidon guests with Iinking nol ecul es,
each linking nolecule conprising at |east two
i nclusion hosts that forminclusion conplexes with the
7. isepiymesgompesitien obalainn3 iwharein the campoundisa pelypegtide or a small
: I.nel usion hosts are cyclodextrin. 25. A nethod of
mgmn%ﬁ@k%ﬁ%.of clains 23-24, wherein the pol yner and
I i nki ng nol ecul es are

8. Use of a polymer composition of any one of claims 1-7 in the manufacture of a

acid.

medicament for administering a biologically active compound to a patient.
S. A polymer composition of claim 3, wherein the compound is a protein or polypeptide.

10. A polymer composition of claim 3, wherein the biologically active compound or prodrug

form thereof is provided in a delivery system.
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conbined in the presence of a biologically active
agent. 26. Use of a polyner conposition of any one of
claims 1-7 or 9-17 in conbination with a therapeutic
agent in the manufacture of a nedicanent. 27. The use
of claim 26, wherein the nedicanent is for treating
cancer. 28. Use of a polyner conposition of any one of

11, £ & bolyrm;conpositng ahalaird0. WHESiRDe dpfierypiitest SEleg trom
micro ﬁﬁclggmgsbgﬁsfurther conprl ses a therapeutl c agent.

The use of claim?29, wherein the agent is a
nucl e| c acid encoding PDG--B. 31. Use of a polyner

12. Cc4l hir OmRGitRR Y ARF o of(‘dlﬁhﬁ% 477 0P9-19; Whereth thBBiologically
manuf-act ure o a medl canent
active compound is covalently attached to a m01ety that forms an inclusion complex with the

inclusion host.

13. A polymer composition of any one of claims 1-7 or 9-12, further comprising at least one

adjuvant.

14. A polymer composition of any one of claims 1-7 or 9-13, further comprising an adjuvant

that increases the effectiveness of the biologically active agent.

15. A polymer composition comprising a biocompatible, biodegradable polymer including a
plurality of inclusion hosts, and linking molecules, each linking molecule comprising at least two

moieties that form inclusion complexes with the inclusion hosts, wherein the linking molecules

crosslink the polymer.

16. A polymer composition comprising a biocompatible polymer including a plurality of
inclusion hosts, and linking molecules, each linking molecule comprising at least three moieties

that form inclusion complexes with the inclusion hosts, wherein the linking molecules crosslink

the polymer.

17. A polymer composition comprising a biocompatible polymer including a plurality of
cyclodextrin moieties, and linking molecules, each linking molecule comprising at least two
moieties that form inclusion complexes with the cyclodextrin moieties, wherein each

cyclodextrin moiety has no more than two bonds to the polymer backbone, and the linking

molecules crosslink the polymer.

18. A therapeutic composition comprising a) a biocompatible polymer including a plurality
of inclusion hosts, b) linking molecules, each linking molecule comprising at least two moieties

that form inclusion complexes with the inclusion hosts, and c) a therapeutic agent,
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wherein the linking molecules crosslink the polymer.

19. A method for preparing a crosslinked polymer, comprising combining a linear,
biocompatible polymer including inclusion hosts with linking molecules, each linking molecule

comprising at least two moieties that form inclusion complexes with the inclusion hosts.
20. A method of claim 19, wherein the inclusion hosts are cyclodextrins.

21. A method of any one of claims 19-20, wherein the polymer and linking molecules are

combined in the presence of a biologically active agent.

22. A method of claim 21, wherein the biologically active agent is covalently linked to a

moiety that forms an inclusion complex with the inclusion hosts.

23. A method for preparing a crosslinked polymer, comprising combining a polymer
including inclusion guests with linking molecules, each linking molecule comprising at least two

inclusion hosts that form inclusion complexes with the inclusion guests.
24, A method of claim 23, wherein the inclusion hosts are cyclodexirin.

25. A method of any one of claims 23-24, wherein the polymer and linking molecules are

combined in the presence of a biologically active agent.

26.  Use of a polymer composition of any one of claims 1-7 or 9-17 in combination with a

therapeutic agent in the manufacture of a medicament.
27.  The use of claim 26, wherein the medicament is for treating cancer.

28.  Use of a polymer composition of any one of claims 1-7 or 9-17 in the manufacture of a

medicament for treating a wound.

29.  The use of claim 28, wherein the composition further comprises a therapeutic agent.
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30.  The use of claim 29, wherein the agent is a nucleic acid encoding PDGF-B.

31.  Use of a polymer composition of any one of claims 1-7 or 9-17 in the manufacture of a

medicament.
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