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Serial No. 60/ filed on June 5, 2007 (Attorney Docket
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caffold and a bi onol ecul e, wherein said bi onol ecul e

fOT%S“spW ®coval ently associated or covalently attached,

either directly or through a linker, to said first

fi br ous  PRINGRA EISCRHE For| GoFRreaERIaVpasked et

t he bi ono I's an antiplatelet agent. In an 25

[00@ e nﬁﬁﬁ'ﬁ% aahedi fﬁ?&btmtﬂ G@vécrﬁrgﬁft s&ifpoft @ Sraft (C&lﬁraﬁﬂ) IN?ot

br'ous yner scaffo are ali In an exe

HL@%W&W@dﬂd by\mfeNéthma]tln@ltﬁﬁei* %ﬁHﬁfaﬁgr S CpwTmet haxs f“BI fghts

has a gngth whi ch 1 SUBSTI TUTE SHEET ( RULE 26) WO
2 261 PCT/ US2007/013736 is a nenber sel ected
fromabout 0.01 cmto about 20 cm about 0.05 cmto

about 5 cm akigﬁg Q;Rﬁ) kﬁg@m‘ﬁgﬁﬁop@bout 1 cmto
cmto

about 5 cm abo out 5 cm about 1 cm to

[00?33 uthe?e & %e&ﬂﬁ Wle o2t 6P dnthoRitionY thdiQak Mpladdisk iahpedie bivledital

In another exenplary enbodi nent, the

functonp osd subjent. H‘@steas glpfa@@eemqm thig a1t JOr-LOFPRBEGNS Iy garomote
the fg{?o na 268 or ¢ 1&90@'?1 n%%eai tf?}sJe ih lclgl%_] EONPUsE afifined nb &K are

er exenp ary e COHDOSItIOﬂ has

addeessdda:}yehe/\ﬂnwmuonssdeacn’mdrbeﬁmsel ect ed f roma conduit, a

filled conduit and a

SUMMARY OF THE INVENTION

[0004] In a first aspect, the invention provides a composition comprising a first fibrous
polymer scaffold and a biomolecule, wherein said biomolecule is non-covalently associated
or covalently attached, either directly or through a linker, to said first fibrous polymer
scaffold. In an exemplary embodiment, the biomolecule is an antiplatelet agent. In an
exemplary embodiment, the fiber or fibers of the first fibrous polymer scaffold are aligned.

In an exemplary embodiment, wherein the first fibrous polymer scaffold has a length which
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rod. In another exenplary enbodi nent, the conposition

has a rod shape. In another exenplary enbodi nent, the
W@ wposi2ti on has a conduit or filled conduit sPepES200TI013736

anot her exenplary enbodi nent, said first fibrous

pol ynmer scaffold is essentially aligned in a 10

direction which is a nenber selected froml ongitudina

is a ragrobet beleater feore AbauaD.01 pm teplouh2l cm.cabewi). & gm ErAdewl ekt |
abou{ 8? c{gl'n b Shodt! SQ Hﬁoup? n%ﬁ@ Loodf 2E£0dduf @ 8mPo {73 cthMebout 1 cm

er exe ment, the first br ous
to abpmﬂ %/mrabema?f cfnmtodabpst 1§ bekabout Tora trottiout 15e£>ma sl aaptjper

R Pyt 5Bl Ao PRI A6AES Sl gpom
sheeg abﬁtdiu[tsmﬁuedadonﬂm’aam agod Iofantther dxiiplasy apfibotimeent, itrest
fi ffold
om0 o APeR TS B LGOI SR, L B e
rod. 9 lbl)tﬂlsdr QkTm@?@(Eh}baﬂlmehteﬂe ;m;g@kﬁ;onﬂmk ¥ cbdmmh:y ITs pdatheaine,
ca ac |
exen?g?'ﬂ'}{/ Swgeﬁpﬁm &8‘{“}9 1t10§ %§ %gqnélul‘% 21 %ﬁlﬁ%e Ohﬁiﬁ}g ﬁrﬂ u]i; 5 ﬁh gnother

exenﬂﬁaryl embpdieeR0 Hid SRNSbro@mOjoyRRP kéafiotd i Rshetiilip iatigicd oms

hereof. In another
direoiP IR & * BSTASSPEFef SOR SHARISRASH SErBueiepifl Fupihgr
exenﬂﬁér‘} efnBodigfent the, ﬁrét%%du@ Bolyied s&éﬁﬂf(ﬂﬁ thiga 28madh ejother exemplary
y(lactide) glycolic aC|d %&;IXCOl c a0|q

emb@cgmyl(ltgth? disstifigeops p@lpfgpé@cﬁf@gd 18 seam another exemp
emb@(ﬂ ol ﬂfétﬁrg%b%s abiyme! dce8a1d irabndlikiagdly Formed.

-¢to-glycolic acid) and conbinations thereof. In

[000?110&1{] Slot }‘fe)l§ %ge%@:{r?/s B?cﬁ%%ﬁeﬂtleas elo?ﬁétﬁb%%f ﬁfe -1 €ibrous

bers o rous po ner scaffol d
polmnmaffsmssomphye@a@otymemcsubmlwmph thes) mgrapecaglectdfomBpn | n

| d
T e s
polyBRinageullagdns laﬂﬁmﬁ’mbiﬂleam algeti, sigdatep ﬁb;grp lhgj@lu@gtcgmgs e
protéﬂ&?;g%.?sﬂp yh%t@gsg%d &pa 1n?1t‘£blngr81ere%%l ﬁltél%ggth%p% kadgf éinbodiment,
the éiiphﬂﬁ)tpo‘l}kbﬁtéﬂﬁlaﬁndrﬁﬁ&t kﬁldc&ﬂﬁongﬂaytmrdﬂblon L)) Betide] poly(lactic

hj bi't
g s oS o BEm GO BErghL st
polﬁﬁamet&ngyéohd@ow cﬂm@d 66 ghybaic dotal) aBd cdrﬂﬁﬂxamdnmlget'cdm'e In

t t al
anoborAPeRiss; S TE 3b CAs eho0] it Been aibr DB Bt v
scaf%f&icm{s“ek ﬁﬁ?dl&'ﬁ&e c@%gc&fde@A@r eof, and the like. In

not her eXenp odi ment, the antlplatelet agent

[0066;D 618 di, ¢ %ﬁ]ﬁpﬂuﬂ eﬂllgpéhﬂle Rk Qﬁﬁp@d'teletl dye@NO4 Hﬁﬁbe@é@ﬂf@&l b

€ anti pl atel et agent is a nenbe
ademimch;é]dsﬁha‘@rmmm aretpgonistseir Vay i p@ggqmstq, @hﬁsp@gﬁquterase (PDE)

1nhlg gﬂ%o%ine %Lﬁ’ %rsdgﬁé‘é%%g{r?f#ﬁ)%ﬁ%h%é%ﬁﬁ r}% LKarm analogs,

dlrevmlmm i BR6TE, Q@d’o‘ptdﬁ@@ﬂBﬂﬁfﬁmltom am@+cégmg @Fymes, as well as

phagﬁ%s c‘%@%?&%?tﬁ € sagﬁfllsc%ﬁg %ﬁi&tw{ggrg?ﬁcﬁ%&%hﬁ)&%ﬁl frhs

inclG€ih g eehdiptans fﬁrmusdﬂ\meshlydakasmmdcmstalb epinplegésnactive

met@bgi{ﬁ%rgclrt{ye QE%V&g ?f%ﬁ ?ﬁfa 5’}}? S 4 hgf ﬁi%ltegfg‘j gﬁ% i %{Q €fn another

exchPlEPY érﬁ‘&fdnﬂeﬁt Nhe Bi’ﬂip[htebét ragéi g; annteet thtomtémimhib@or. In another
exenpl ary. .enb ‘glnen t he

cxcEIRpY PR U BTRAUTIGERES ARTER PEoae hED i
bivaglL &R 18sirddiD A JHRERR, #B&lroban, dabigatran, dabigatran etexilate, melagatran,

ky

2

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

30

LYEEPI EEFDGN. I n an exenpl ary enbodi nent, the first
fibrous polyner scaffold is a nenber selected froma
wo oe7/1#26pnduit and a filled conduit. [00071 |PCHOS100B013736
exenpl ary enbodi nent, the bionol ecule or antipl atel et
agent is covalently attached to the first fibrous

pol ymer without a linker. In another exenplary 10
x1meéqgm prodtugs pkanalegeeteoh Tpprathdeseraplaryphoninesh the

antlpﬁ?e\fétggerﬁ' it bt 4 rru?%ﬁe fibm hfudn, '@&gﬁﬁ[dm ?@ﬂu%ﬁﬁle&jesfrﬁcﬁﬂ‘

OW ng A X Bi'onol ecul’e (1)
proditgdertd q@hlag@thexeoéglemnotberaeyemm@wm’eommegt éheramlslﬂteter #eslus

comtgrgss% %@%ﬂnﬁb{gﬁ%@ ng fgg O%n%g@h%ﬁﬁl@%n%?ﬁ%eg, ré@gél?%)aﬁlﬁ} agent

comy(s6) 3 prBfefd Rqudco WANRIS ChbiRscledtbd worRPRPwhérein R* is

[ sel ected from t [
LY I oy e Bl Dok 4 L o ROAR oo B
membeslecicd froth :odod Lncmbsit artdut fdtd cymdugal kyl , substi t ut ed
or unsubstituted heterocycl oal kyl, substituted or

[000%NS Hpaﬁlhtﬂetié;&ﬁlp%y bmb&disit] thde,lbleﬂlo&buw Bﬁtuh@)taltdleutagdlt is
heteroaryl. In_an_exenpl ary odi

covalgatly B'qtagb@ir t@tthea@@hftbrpgs DolyReR pathowt gy hgg? dn ]atiuglgﬁr spemplary

embO @Rt e iVehtits RoviBis\uaompbidiidh hakBBlalsttitlice Wit i ddictber
argat roban, dabi gatran, dabigatran etexilate,

seleqted fepathedpllowing&raylier an and prodrugs thereof. In an

exenpl ary embodi ngnt-xtheg,anidRl ahel et agent is a
menber sel ected from hirudin, hirudin anal ogs,

bi valirudin, | epl/’r_d‘xn éﬁ@'%?%ﬂﬂaﬂ I n anot her
Wheg?)t(qe l%%%/ E%Pﬁ%ﬁ!’ %rl S{;aéﬁ)‘ledl 2{” %} atbgll seeiec%g%tm £ QJerhtso%ﬁd

er exenp

0, 8¢ U@dC(@m C((Dtse cmmml%melse@)zﬁ@mwmmwa or DIB*

e PO S s B TR RSP LR, AL P

unsubSufel h@t%rofalkpr @ﬁlﬁttﬁ@d}bﬂﬁﬁsusﬁﬁft&%}xélda&ys gabtiessl orl n
anot her exenmpl ary the first

aspeRyiRg heisoaTIenE SOTBHE FLRPEAN bbb ygtuted
heteflﬁ XBIR] e BRPGRS IR, thd WtiFRIEROSEdnt 31 roENIE Isélﬁﬁed&ﬂ:om
edst

one m)| ety having a structure (th chis 1?%%1“
hepartye biretlim@ivabrudis lpgpiydosigrdm aragiaRen abigain, SabiEtiife
h Bbodiment, th
ol ik e A DL 96 sl cilbocimen, e

antiPIGEIcUBRODIZ AGIBNBE selected frounpiudisl. hiredie poalesnbivalirugig/gpirudin
andgl y%%ld%n % Atkot% %ﬂéﬁgr?teﬁtbgﬁtm@&eﬁta aﬁttﬁf)teley‘d'g%ﬁt%oﬁtphﬁb@ a

ol nt " at which di spl ayed
throlt’ﬂ]blnetblydmg Slm. tIa aimhlerte@emplm embpdimsaiethe @fltlﬂlpﬁ@leb%gegtr@plpnses a

fialafother
proéi[]il sg%uen(é%(xg nlﬁ 1s 4) mem d gelgdtcrdsﬁ‘onihbﬁp% E?JEEPE?EFW Iﬁ foth

a subunit which is
exeﬁtprafgeﬁnﬁwﬁlmﬁ,yh@ﬁtstﬁbmuﬂ’po@ﬁn@ scaffold is seamless. In another exemplary

embodiment, the first fibrous polymer scaffold is monolithically formed.

[0008] Inan exemplary embodiment, the composition comprises at least one moiety

having a structure which is a member according to the following formulae:

|
A'l=— X——Biomolecule A A
JV‘|N‘ (Ib)and ~ A'——X-——Biomolecule (Ic)
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5 nononer/series of nononmers. In an exenplary

enbodi nent, A" is a nenber selected from one or nore
wo@Roovhe2sononers or subunits described herei n. PCTUS2007/013736

anot her exenplary enbodinent, A is a nenber selected

froman aliphatic polyester, a polyal kyl ene oxi de,

pol ydi net hyl si | oxane, pol yvi nyl al cohol, polyl ysine,

c gen, lamnin, fibronectin, elastin, alginate,

fib | , hyaluronic acid, pr otggg{,ycans pol ypepti des
and'conbT naRAEts® eof . I n 10| anot her exenpl ary

enbbdi ment, A" is a fun i Aact j Rl HEM-
ah"&&enpl ary enbodi rrenf(ltd %Ihqad func)tkl ona 'ﬂlﬁ?ed aIfaact(leé
wherSR QL Ymibs] INARStih@bdtd tE€ floift at Wihshekiispidyed moitey 1yettachidto

anot her exenpl ar enbod rre deriyed fr
the rqrgET B b PO BB LAWY ¢ g s br el Pl T an
exen%a‘i’ys Lnbddah@isa'sis abfihd vand i§ fremady piphalationgrent .

scriptions of these conpl enmentary reactiv ou
monegnes/spries il BedoThp-elnrpn expmpla %Aéhsoao@f’ Ht eleftﬁifmm

one q%?no%]&i} L Bl%ngérs B! mis%eé?snﬁ@d"f%%m SR @6 thetexkef@ My

|ru I n anal ogs, bivalirudin, lepirudin and
embcuﬂescrrtuﬁl in 2 membansslasist. Foreanplinhaficaniystirti Relyalkpene oxide,

poly 1me ﬁo {;})Silng g) glgﬁl%alc%ﬁg'fphgélgl?§m@ coltleiﬁﬁlg 'Tl;drl]l{ﬁ}nélﬁ'g%gl&gltnsélisﬁn

algma@eﬁﬂﬁmr; byghurosie smé, prpmemlmans QQWH@W@@S aplicembinatiops thssendy In

sel ect d f r P,a Qnet ;H{Eé 1
anotlée){ gﬁe&l ﬁg& Eéﬁt ﬂ% ijﬁnéﬁsﬁﬂrlg{gf % é{‘fge Jol'y xemp ary
emb@cﬁﬁfaﬁtpéaﬁil ﬁuﬁctﬁbﬂd{ﬂeé tstidd moiatyos frarticarkizedlahthy s@g cham methyl. In

t fibr 0
anot% ﬁzsq:rpq #y ggllbpé}mp&t 18, der V66 %5%1 F nllegﬁf)é )?z 8&{61&&%&@ reactive
grouﬁﬂ&@ﬂb eyt Fibrouf ecaffoldpad Itl‘tel annplatehwpzrges‘re é)eatrlpt@ass@f these

noi ety having a struct
comp PR IHETRBYY SR KPR YEfooih RE e
anuﬁétaepig%ﬁtqé Smdkabes s)émaﬁ@ ﬁameinaﬁmamemmn irfatwgs, foovalirddiny lepirudin
ereln the, s

and dercudin manatheméﬁemlmnmdgm%#w%m Yoo BRGRLER |

thror%§1 ntdRfis | pfigfotef eﬁeﬁﬁ)ld@g bytbRYimenY, the amtiphaei&iegent comprises a
ected froma coval ent

prot¢ G@enag(vd)iohHs 2 gfeaber @ @ %Bq?l\'ﬁd L%% Rﬁé‘lz()aﬁa’l% ?nother
exer%q%&%é%nﬁ&}%%%i&a%s? H JouFSid Skt RUh En@i6gr Enplary

736 nenher. sel ected from
embediloeni, thetfast fibrons nelymst sqeffeldds mpaghthicallyfemied t ed or

unsubstituted heteroal kyl, substituted or
[00090 S Ui etxelmpldrycthodaﬂldny,lthe eutpositienueamrprises 4 ieshene MoiRted
hetero al ky ﬂéwl%tfbm&d aryl,
havigg gSirpq C%tf’év 1S ¢ uiﬁlgmbsﬁﬁeleEt;éa %gﬁg{lee#&o I'n an
exenplary” enbodi nent, X s hber sel ected from )
C(O NH Elnd C( O NR*. I n an 5lexenpl ary enbodi nent, the

anti pl aRel et agent is a nenbgr sel ected from hepari n,
hirudin, bivalirudin, |epiruadin, desirud

ar gat r o§am- X danbieelerdh, dabl"ﬁatrén e’l‘r@%‘?t‘f'e&?%e”t

nmel agat rlan,

——0 ——0O

addd df) or v (Ig)
wherein the symbol v indicates the point at which the displayed moiety is attached to
the remainder of the polymer, X is a member selected from a covalent bond, O, S, C(0),
C(0)0, C(0)S, C(O)NH, S(0), S(O)z, S(0):NR*, C(O)NR*, NH or NR* wherein R* is a

4

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

30

xi mel agatran and prodrugs thereof. In an exenplary
enbodi nent, the antiplatelet agent is a nenber
wa@edogaseel f r om hi rudi n, hirudin anal ogs, bival PeT/tis2007/013736
I epirudin and desirudin. In another exenplary
enbodi nent, the antipl atel et agent conprlses a
t hronbin blndlng site. In 10 anot her _exenp
memberseleries from sehwiluiest orpnanbatitated ghcsh subsivgsdios E%S‘%Stﬁ‘i‘t%‘i ei n

heterd 9.%% ﬁ‘%@hﬁ%\ﬁ%ﬂsﬁbsﬁﬁﬁé&?&e 5Hé§le klﬁ)gﬁtﬁféd of eubRRR.and

I n anot h X nmbodi ment, X is
heteraestciabot] stigstitutest cCunsubstituiad ayb mbsﬁnkt_ﬁd o Upyptiuteq heterparyl.

In an, &Sﬁﬁfa%@?{lb%m&lt '3@@% n&%nﬂe? seléﬂetd%%ég??@‘]ﬁ el @W)NR* af £

erm nus o lrudin. In an nE
exengidyy dmhmdlm,entﬁhe sntlpaettetlacagem it omhinbergelactedh @m@hpatrhiehlmdm

b1valgﬁl}&1& (j?pmf eSI ban, d%ﬁlﬁgtr glfr da%%ﬁr@ﬁbt%éﬁgéf q1e1 atr n,

ximelagatvart Mﬂlpﬁodrﬁg’s@hﬂgdfbft heansaxdmpkai‘}aemb@fmfam ﬂmaplatelﬁt agﬂndls a

memggri sgf_ﬁ\éﬁg gﬂamﬁ&ew%gnaﬁogp arir?u%v% lgcéhljuéln%{lﬁ ﬁ‘é‘sﬁ:g&jmt #h

anotif |e§&h1ﬁ§i’yfeﬁ£bmh%nt &8 ,aniﬁ:_’;ila?celeﬁ&Bnt cﬁﬁﬁmsdﬁ&?.hro%ﬁl, bilb#g site. In
E57, EBKS, E a nd

the Wi | d-t s
anotss Gisrlaty SFIROYMST e BB Ltmg o e B hicn i
a mekitef &F&tdﬂﬁoﬁﬁbﬂREﬁﬂfﬁW@IEfEFbeﬁﬂlﬁ ?)ﬁothdr Iaxem{ﬂﬁﬂly embodiment,
exe ary enbodi e first fibrous 20 ney, .
X is gtiaghpbioghs G IHBHA AEFHEA Hﬂlg»dfrbsl féd exmﬂ% PRy fds
attacﬁé@ﬁpch@&ﬁmg B B OLierntif® Jf ek BlanxeMpldBsentbodiment, X is
onposition having a structure which is a. ne

attao@gql dimdinthisneh e Sdachampiig BB REEOT gutgmic ac{;r*lbmmety In an
exe l&?‘%ﬁ%ﬁ&hﬁn& i) atteBhedl th Wik fﬂh’@ﬁ@' 184 sidgetdlin dflahaypartfe acid

Is a first fibrous polyner scaffold oélsda
moietpryean exempletyeantiodisint &@%@C@ﬁi toig@epine gyid moictyhrudin

wm%%%eﬁ%@e%gteeggﬁ#ﬂg (7, D6, E$§ @5%1\5’55 HaQBANREG1,

I s a menber sel’ected from
E62 anh Q65 bfithe dwldrtypnwnm sequene] Ialarether exemrlpryrebedimspt, the first

ﬁbr(tl}llﬁzg telr %cll'jslt%fe @ i$ se Eeg lﬁ?ﬁh@th&@%%lta&agﬂvogfmem the first fibrous

subst i

polyﬁ[b‘ﬁﬁ@fﬁ)ldlﬁhmdolﬁblbdbdbmdoal kyl, substituted or
unsubstituted aryl, substitut ed or unsubstituted 30
[0t expaioter e)ienipﬁary’tlembd’dktﬁént thmdlveﬂtmn@mvuqmls acethpositipgdwying a

is a nenber inclu ng t}l ?fg{ %rjrfl od. 0 hepari n,
strugipre hieh 1S BRI 5 CP? fqogb f fRdoyingfQuylagy 1
ar gat roban, dabi gat—maa—@a-ﬁngaﬁdléwle eexi | at e (oral

for mul atlon) nmel agatran, xi el aeggtran and prodrugs '
thereof. In an Aexenplary ORIRRRTHEI (R)is a first

o R UL B AL oE sty s o

0, CTOYS2000/ Q0FT,IZO)MHEF(E); rB(Ohe SEQ) PR *, SHOWIRENF o NRfe
fi.r fibro I r

e e

unsﬁwsﬁmtan{emm@mamm orpabupbtitutey cy@datioghoubytituted or

unsblgﬂt%.g d eeg?ﬁyglgglxg]g%%gtﬁﬁtggﬁ rpsg 1%1%((?/ Aﬁlnﬁfbstﬂt&tg nes%‘téstituted

het&&alirﬁﬁi s l@ﬁﬁl&é@ab& Hﬁraﬁtqtletblepigeh‘ah ah&mbelpmblydang;)uut eqtlhlgn‘:sgi to,
pol yvi nyl _ est

S e R D T s

cteRRlY(GF# tIANREen), melagatran, ximelagatran and prodrugs thereof. In an

exemplary embodiment, A is a first fibrous polymer scaffold conduit or filled conduit,
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pol y(nmet hyl nethacryl ate), poly(ethyl nethacrylate),
pol y(butyl nethacrylate), poly(isobutyl
woredohaer2yl at e), pol y(hexyl nethacryl ate), pol yP¢BHOS®OY13736
nmet hacryl ate), poly(lauryl nmethacrylate), poly(phenyl
nmet hacryl ate), poly(nethyl acrylate), poly(isopropyl
acryl ate), poé&%isobutyl acrylate%ﬁ%pol,(octadecyl
whergigrthe Bles pr Fgry af thy fishBbropsarolsre seatiotbare shgnsd e Inan cspraplary
emb(;ltﬁmgﬁt%ﬁ Eic?ude OIn¥ 8L Y SRR O S dhosPRIzHeS, IOV alcohols),
thalate), pol

terep , (vinyl acefate), polyvinyl
polyarhides; pelzcarpastaiesinplyeiialengiopglyacrmigys, pgkyﬁ%&lﬁ@q glycols,
poly@@%&?ﬁ?&% I@%ﬁégﬁ&% e ﬁﬂﬁiates,gﬁaci L6, fofy iyl esters,,

. yal'ouronic , poly(sialic acid),
polyﬁgjlddlal;idw, pc{igpaylpmhdenm: p()lyglmhlgles@ m}yﬁbxa@@; mu,ret]éa_ngs_, ’

spar aci :
e
methaodyiaeh) poibt(hextyl innﬁ:hcuyﬂa&), @okylémﬁecy; setlactyésde)f padyflaaryl

[ 5 i '
N e e
polygﬁﬂggg?ﬁd?yﬂgﬁmgowt)ﬁfﬁbéyl (1%1‘?56? bo1}éﬁwl?7l(ep1;@p1§bpﬁ6;egbq)ﬁmh)'lene
by T T s B PS5 e 0
chloﬁ@él, xs%ﬁbtgfdgs,l pb%ygir@f)bﬁlto)rl]igor;eplpﬂgtr%@;b,rpdljp/glliylhﬂie;m;ﬁsagc)hg;des (e.g.,
0 : - .

dextgg@', %/{yylso/sepgy %(Pl’ﬁ%ilci |pe](¥§s if ’a016b F%ﬁ%ﬁp%gé‘—énﬁeéﬁci per (amino
acid@%{:.ﬁ?ﬁﬁf@kﬂa@@q ackRD |aﬁc|!'. DoLAG Y hai®k plkodic Beds and@opolymers

stalic acid, polyglutanate, pol ar.t at .
thexgsb) o poihgEexepNa e PHBS InPH et BEra Aclar<Gfrom e peptide

saoc@%%&()é?@rﬂéﬁe%@?ﬁpoly(@ﬁi&i ggl?r{c%oxﬁfy a1, o8l e glycol), such as

ereof ), yacr¥llc acid. In an 1
polyéotlartpriccatycobrfIis Hhenety (Propylancl¥re R i & &I cBBRBHIT Pbffylene

glycgpit%éﬁ)trwe%g gaggy@a lnAnd, po@}f{%%@‘gl(&i[bgéd%%gyﬁ, %&?doleﬁhf&, alcohol),

anot her-’exe enbodi nent IS a nenber

polﬁ\lahﬁpmidbnonpqdp(hy@*lomcmbn%@wmbamidmpgeimoylpﬁfdéﬁm PN
YycCcol . a xe al e (0]0 1) :
pol ol Bt Fo BRI B g0f ey Bmorhotinel, |
pol}]‘gia[i_ﬂ d&ig,_ p@nyaglm@fsate,t}iowatp'larmd,i mﬁgysgr_wpmlmml@nmne, biodegradable
esi| rudi n n .an X r e | .

ol ks AOAANGE PeABTRIG e SRGMAERbrof oyt A3, mnen
exeﬁbﬁa{ élnlbéd%rdirﬁént,fl% *_@erﬁeérﬁfcr il,e&ﬁteﬁ ifl{Oﬁt de’dﬁh}d@fl@ ghablangr

scarto are al | ghed. n an er exe ahy .
polypenydngehicol. I énc%hqr sxenmlqsy smEocEwn%@cag% ?Lolf megmber

sele?ﬁé HoBSsoly iy 1 &RYREN and ?Kl@ﬁ%bﬂéﬁb @pdad dinnarixemplagy dnibodiment,
I brous pol yner scaffold | s non

|l ithically forned.,. 30
the ppipiatalen agoririn MERbEAERBFAIm SiGR: Mt erplpgs Bivalitudin
lepim&{'ﬁklet%ﬁlnﬁﬁﬁ I e ek @hhi9 leBboBEeHY Alisa fitsiiBdoanpdlymer scaffold

attachea t

o the first fibrous polynmer with a | inker. .
contiitar st yThe oI REAE oF e et EDIRPO BP TGRS A ligned

l R | hAY RO RoR! i s G FRCTIO k€hint1s  Th another
In it ol n%@d%%ﬁ’l S T e ST (RULE, 26)
exei¥plazp OTbAG RS thpemt fispaomolons seiold iswmonolithicpllyfqrmed.

Bi onol ecul e Al-XL Antiplatelet agent v (IIb) or I v%
[0041] C)n anviher @iemphry érsbaisna 3oy bibmdlepde et antiplatele aganhisr

cov%f(e%ﬁ[y L.t?arcxede tg%?edﬁrrsrtefﬂ)tréustplggrmae% wlitﬁ 84hk&@"%n an exemplary embodiment,

the composition comprises at least one moiety having a structure according to the following

formulae:

6
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noi ety has a structure according to the foll ow ng
formula: Jvww 0 0 1 it HGC L-Antiplateletagent ifO
WO eawvat46261 1d). 5 I n anot her exenpl ary enbodi nRet/pS100013736
at |l east one noiety has a structure according to the
following formula: .rwr 00 1 11 HGC L-Hrudin O
.rw' (lle). In another ex%ary enbodi nent, hirudin
a menber selected from -type hirudin, hirudin
nal ogs, bivalirudin, IepirJgin and desirudin. In
oTHer exempicarPcdtrbodi ment), THe &0 antiPjsickt @Bt
agent conprises a thromnbin tli nding site. |In another
“\8Renpl ary enbodi ment IDWE XM pl atel et agent conpri {dg
whe@inP{ 1t & RsSHPIYRDER. M hitdthck SxcnplB T BRboERLACthe d: eisOohe
FPRP and LYEEPI EEFDGN. | n_anot her exenpl ary
moiegniis distrestere agdpeding fosthe follpyvisgdommilaimer scaffold is
sean ess. | n angtker exenplary enbodi ment, the first
fibrous polyner|scaffold is nonolithically fornmed. 15
[00121 In anot hir exenpl ary enbodi nent, the at | east

one noi ety has stjffucture according to the follow ng
fornmula: 7 SURB CHE-SHERERtpRRdAge26) WO 2007/ 146261
PCT/ US2007/ 013736 V-% v I 00 1l HCC

X1-L1-X2-Bi onol get@ O Jvw (11f) . nnnr

SnAne (I11d).

5 In another exemplary embodiment, the at least one moiety has a structure according to the

following formula:

0 0

HC——C——L——Hirudin

—0

nAan (ITe).
In another exemplary embodiment, hirudin is a member selected from wild-type hirudin,
hirudin analogs, bivalirudin, lepirudin and desirudin. In another exemplary embodiment, the
10  antiplatelet agent comprises a thrombin binding site. In another exemplary embodiment, the
antiplatelet agent comprises a protein sequence which is a member selected from FPRP and
LYEEPIEEFDGN. In another exemplary embodiment, the first fibrous polymer scaffold is
seamless. In another exemplary embodiment, the first fibrous polymer scaffold is

monolithically formed.

15 [0012] In another exemplary embodiment, the at least one moiety has a structure

according to the following formula:

7
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15

20

011 1- 1- 2 HGC C XL X Anti platelet agent 0 JJW
(I'lg) wherein X1 and X2 are nenbers independently
w@edogasedl from a coval ent bond, 0, S, NH or NR*T/US2007/013736
wherein R* is a nenber selected fromsubstituted or
unsubstituted al kyl, substituted or 5 unsubstituted
het eroal kyl , substituted or unsubstituted cycl oal kyl,
substitut ed™9f” unsubstituted heterocycloal kyl,
substituted gr upsubstituted aryl, substituted or
unsubstitute hﬁteroaryl LI is a menber selected
froma water Isol Wbl e and matgr i nsol ubl e polyner. In
an exenpl atl{ enbodi frent: LIX TnelPlde¥®a nenber
sel ect ed frorwoolyphospha2|nes pol y(vi nyl al cohol s),
pol yami des, qgoty€arbonates, polyal kyl enes,
polyacrylan1ces, pol yal kyl ene 10 gl ycol s, onaIkerne
oxi des, polyérfylene t er epht hal at es, polg% i‘nyl ethers,
ponV|nyI rs, polyvinyl halides,
polyvinylpyrrolidone, polyglycolides, pol ysi | oxanes,
pol yur et han Opol y(nmet hyl net hacryl ate), pol y(ethyl
methacrylatj)s Holy(butyl net hacryl ate), pol y(isobutyl
nethacrylaUﬁ“-*pU%y%heka—ﬂérhaowykat@ym pol y(i sodecyl
nmet hacryl ate), poly(lauryl nmethacrylate), poly(phenyl
nmet hacr yl at eg=—=pol y( et hyl acryl ate), poly(isopropyl
acrylate), 1b pol y(isobutyl acrylate), polﬁéoctadecyl
acrylate) ptMyet hyl ene, pol ypropyl ene, poliget hyl ene
whe; 11¥ 5(0 % Xpa%% }(rs(sgﬁ) }lrﬁfggen(a tgﬁs)electgﬁ) k:rXﬁleatM!ﬂ@Iﬁ%ond 0, S,NHor

erep 1514 acetate), polyvinyl
NRT Mhereurdk* ispaherstiey saevtsd fipmh yubistitpied pyumsgbsm@ﬁwba]kyl substituted or

sl bR R L S S O AR RIS shelpador oy o
unsﬁt@’lﬁﬂtteﬁﬂﬁgidt@?ﬂaaﬂk)ﬂgubﬂﬁlgec) grl meh‘tystl’(tmd]amd Suhmtlds() or lels@stltuted
e BRI CPoRRTA Sl 18, PELNLAL S AL A

exeﬁﬁﬁ@déﬂilﬁ‘ﬂtmeni;,ll hﬂtﬁidﬂﬁﬁﬁeﬁbmﬁh%d ﬁ'ehlqmtwdoéphmmea, poly(vinyl

alco@ef ) peimisiy o cabeaies RO RS PRHETGROBE Pb s
glyd% géﬂ}l@ﬂ%xﬁid %1y)a|é<§'leff£§réphthﬁmey, ml}@nwll ethers gio%cmiy) esters,

h d
s AR AT TN TR

P B0 4 2L R O g g oo P Bt

metharylgig), mybfﬁyfcylémqt]@p@ﬁfé@te), poly(isodecyl methacrylate), poly(lauryl
metﬂé)c!r%l&@y %B%F%ﬁ i\ Pﬁéltlﬁgltyﬁ@é% rxlydlﬂfﬂe ?ﬁ acrﬁé?&){ PO CLEpEIPIKSLrylate),
al coh phosphazene
polﬂmommmlat@epolp(éptymlap@ e\ ﬁmmp,.mé/yrow&pwom@%ylem
g1yé%§ gmtyﬁeﬁlg}’ 3 rt] glu%&agcﬁy(b&g (%@?e? B h%fa‘?e) ppgg{g%m{}%’l%&@te) polyvinyl
chlcrmieylb(ﬂmdea, pq!iwmdlpytrelndo@e rdmdmcs; polyyiniphenoh é@(‘égﬁﬂ}des (e.g-

dex%o yaCL e, hgfllagrltog 1'3%%&%1@%%@% ﬁgﬁé ?ﬂ‘%?%ﬁhé‘%{&t)i pdﬂ/ (dnﬁno

amdsbl&[ ga,q:‘oly(elspatan ad)emd Ipatyﬂglechcnb,mucleiglang apiggpolymers
thereo{3 1% ahother exengp ary emnB(rhlmse%fc' LamréHlHQ mglilber selected from a peptide,

saccharide, poly(ether), poly(amine), poly(carboxylic acid), poly(alkylene glycol), such as
poly(ethylene glycol) ("PEG"), poly(propylene glycol) ("PPG"), copolymers of ethylene
glycol and propylene glycol and the like, poly(oxyethylated polyol), poly(olefinic alcohol),
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nmononeri c subunits which is an integer from1 to 5000.
In an exenpl ary enbodi nent, said nunber of nononeric
waeamanid2el i s an i nteger from about 10 to aboutPdD082001/613736
an exenplary enbodi nent, said nunber of nononeric
subunits is an integer fromabout 10 to about 500. 10
In an exenpl ary enbodi nent, said nunber of nononeric

polysumdwrtoéldom)mly(mcb@@propvlmﬁlammmdez(pqhdaaméwy 408, In

s AR B S AT
polysialicactdpb et aamiz) ﬂd)lmpariats @Dl&lymlnlﬁnwdyedfyelen@mijwebib@gradable

pol Sulbs glg:,[%?llgfay? @%@Hgg‘% ngu? cgp out ﬁg‘g%:rréoo %?rlgr%rﬁécoa%id i an

exexﬁpla{yr@hibadmna 0! isntegeter ﬁdi@mdahmmPEGDPR@) alabmpblymzﬁ {thdrepf.

an 15 exe nerlc
In g SR SRR GRER T d PO Ve 8 Bt P ELG oo o ags. 1 «
mon@ﬁlte)ﬁé( ﬁiﬂﬁhﬁff YhietrRod et fr?ﬁal t6l sg@m‘aa gg @kenipdarg embodiment, said
subunits is an integer rom abo to
R BT SBMB RoHeEe ST RDR R P S emblery

embSUiHAR, §8d hemB& of RHoReRsriclsLRmiE tht@?ertfﬁmﬁmuﬁ 1020 abdu 500.
anot her exenplary enbodi ment, the Tftirst. fibrous

In ay Wynaéqw sehodiper, said mEnber elsronomeria SERER is @R dfpeR from about

20 t@ rl'h an "e%ﬂlér& %ﬁlb&gmgﬁtb{a%hﬁmm& ¥@énosrk fseulits 8 an
no | i cal formed. [0013] In another exenpl ar

integariftot ghont 20 tpnbowi@SQ dasn expmelgryicabydimgat, S RYILReE OF
mon%ﬁ%gg gﬁb'ﬁ916§ 8 ah tﬂﬁe of 19‘%5{9 56 W J’Géh@QOOO by arg-eyéilnpld%' &mbodiment,

wher ei n , ar e
salddmmbnmfrwodesc subluelds 1h ent witeger from abpléié% Fqﬂbauym In an

exergpnfgtﬁfde;nb D m‘lenI)t( ‘Zsald%ugiger%tfﬁx%r A n%&ghllﬁ% i ﬁfe@&ﬂ'ﬁ"dm SRS to

I's attached
abofitd 00 h#n angxemphcy dnlmilmdme s@d nemhernf snapbmeyi¢ MIHM‘ES i§ #n infeeer

di.nent t
rorf ARORGFRETERG T ERenhe AR Al ulipenc,
sub@fifsGs aDinRiyr. frdnm atsont 60eto@hqit &0 ylmtodr&r erentplarX@mpagliment, the

attached to hi in through the sider
fin RO SO e Ty o AL Ry Ry T firt
fibr@ bt ykAR 26:ERGE MdBaRAiCAIBABAAREL. or gl utanic acid
nmoiety. In an exenplary enbodi ment, X2 is attached to
[00%3] 2 Q&tﬁ’&'ege E%Z}S'%Mocﬁfneﬁll theei lBas\t\IBﬂldlthoﬂe@ has aendeare
sel ected from E8, E17, D33, E35, E43, D53, D55,
acc@8ing tegw, foliwpaing foepuland Q65. | n anot her exenpl ary
enbodi nent, thewantipl atel et agent conprises a
t hronbi n bindind site. In another exenplary
enbodi ment, thecantpplatel et agent 5 conprises a
protein sequencd mhﬁch is a nenber selected from FPRP
and LYEEPI EEF craxlottéT—¥xenphdry embodi ment ,
the first fibrodus polynmer scaffold is sean ess. In
anot her exenpl arpF=eabodi nent, the first fibrous

pol ymer scaffo[gvb§ (1)

wherein X!, L' and X? are defined as desoribed herein. In an exemplary embodiment, X*is

attached to the C~terminal domain of hirudin, In an exemplary embodiment, X’ is attached
to the amino acid at the C-terminus of hirudin. In an exemplary embodiment, X2 is attached
to hirudin through the side-chain of an aspartic acid or glutamic acid moiety. In an

exemplary embodiment, X2 is attached to hirudin through the side-chain of an aspartic acid

9
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nmonolithically fornmed. [0014] I n another exenplary
enbodi nent, the at | east one noiety has a structure
waoagesdi ng to the followng formula: 1rv, ~ PCT/US2007/013736
[ HHHCC NL1I-NHrudin O .runp (I1i) wherein X1,
L' and X2 are defined as described herein. In an
exenplary enbodinent, L1 is PEG Jn an exenplary
or gletroeliabmpietyhiln ael pxemindars embediments K s atjarhed & @W%Wm
mo1%ggpﬁlﬂrdnf \Qhwl?1 &H%Irgtréé’ tﬁmbm ’E1¥2D33‘5 E3% t]@f@hﬁfh ‘iﬁS

am no acl term nus’ hi rudi’n.
ES7 8856 b Bp2 @mb@dﬁ nblmnothb@xp@plam mqun@ e qﬂuﬁiawlet agen‘t

coméllti]ge? ) g(l}oﬁlﬁ% bgdd% 8 tQ 311{11 ﬁfhela&e zfn%%{ érhﬁoduﬁ%{t h@éntitplatc)l(eé agent

utam ¢ "aci an’ ex ary e I ment,
compﬁ’se&hiptmé‘iﬂsbthmchlwlnmm ma metmbcmsghc&:dh Gogi [PRPcAndi n of an

LYE@E%%]%I#@H? (frll reg ar¥] ela d1rgergot|g§n %ﬁs}) ﬁ%&uéﬂ%gﬂ‘xméfﬁ)p&/ 18
seanfiledsU T amovitet eteniptara enﬁbmﬂ)@bntsiht st Bbkofis oly e, sc&ild El?

, E3 E43, D53, D55, E57, E58, E61, E62 and (}55..
mongﬁ%mﬁyﬁéwe% exenpl ary enbodi ment, the antiplatel et
]éient conprises_a thronbin site. hn anot her
(0014} e 3y %P@e%%@@}al%ﬁ?bo@ﬂ@té ?tg?aétt(élf"é‘fm% P2 LYHBE ses
acc(ﬁldl[%%g;tﬁéfbug geuihi ch is a nenber selected from
and LYEE IEEFDGN [0015] In another exenplary
enbodi ment, the}invention provi des a conposition

conprising the following structure of Formula I'l1: 25
A X1-L1-X2-L2-Anti |pl atelet agent Fornula Il wherein
Ais a first fi mLE_p_c}j fold, X1 is an
optional first qrerrber selected froma coval ent bond,
0, S, NHor NR [L_is an optional first linker, X2 is

an optional secdnd 10 SUBSTI TUTE SHEET (RULE 26) WO
2007/ 146261 PCRMSZOO?/ 013736 nenber @H) ected from a

coval ent bopd, 0 H o R, is an t|o
wheselp St 14p RO AT deliped %H@SC Efﬂtﬂ‘% neafleéa% Y& it diment, &y is
PE(E) Nl aﬂ@k&gpla@téhbﬁ@f‘mehi Hirh 86l ista@achle BRbUgh, 1ts|U-febtdin.L domain. In
ivaliru )glrudln desirudin r oba

a
an ciaiplgaanzhedingab g A #iehediie fhopaKRD 8(66%%&#19? R phhijudin. In
e{;g%glg?; é}@d’&dmﬁnmzqgﬁ{aﬁﬁéa 16 Rty d?f 668 $hd S1@)-&Rfn of an aspartic

I'n"an exenpl ary enbodi nent, A_i,s a fjrst
acid orighgysicpeidyrmiety s nfq;p@plgfymoﬂm@pt X* is attached to hirudin

through the side-chain of an aspartic acid or glutamic acid moiety. In an exemplary

embodiment, X is attached to an amino acid moiety of hirudin which is a member selected
from D5, E8, E17, D33, E35, E43, D53, D55, E57, E58, E61, E62 and Q65. In another
exemplary embodiment, the antiplatelet agent comprises a thrombin binding site. In another
exemplary embodiment, the antiplatelet agent comprises a protein sequence which is a

member selected from FPRP and LYEEPIEEFDGN.

[0015] In another exemplary embodiment, the invention provides a composition

comprising the following structure of Formula III:

1

A——X1——L'——x?——1L%— Antiplatelet agent
Formula 111
wherein A is a first fibrous polymer scaffold, X! is an optional first member selected from a

covalent bond, O, S, NH or NR, L'isan optional first linker, X?isan optional second

10
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filled conduit, wherein the fiber or fibers of the

first fibrous polyner scaffold are aligned. In
wapmrheneéexenpl ary enbodi nent, each of L' and BRI/US2007/013736

i ndependently a nenber selected from polyethyl ene

gl ycol and pol ypropyl ene glycol. In anot her exenpl ary

enbodi ment, each X is N and LI _and L2 are each a
menphenirbicteddiomca walrenfdmné(ﬂ)y%ﬂ\ﬁwréﬁ% Iy i/ appptigag) second linker, and

the ¢ ?%’1 %&ﬁe‘?g e{n‘?ﬂ% ik %Eﬁldmg Bt %It IRARY Qfeﬁarﬁnﬁ?ﬁlﬁwahrudm

atel et ag ent mber sel ected from
leplﬁmdmudhsrmdm,u argndpbarad@uwgn d@blgaﬂranrquqﬂhte (prabformd piEpngnd

mela%,e]ltsran txlgﬁenags a?ng O%gﬁ&g?’ exenpl ary enbodi nent, the

ositions conprising the

[00]&8 en svgnne E’%%?ﬂ’f’ﬁ‘&%g{ gg%wgﬁ Lﬁ:]?f%us {)Alnﬁnﬁf sca JE;foeld %E)ndult or

fillel bbndu(tﬁﬁ%dé’&{& &Iefﬂb'ei orifﬂféﬂ;tdfthe ﬁrm)ﬁmo(s@n?mm edafﬁbkeitare aligned. In
or. a re | a . filrst |
ano R O SRR G L P | fa SRR 5 e Seted from

polyetiteas lywlaﬁ@pélijpro?ﬁgl%guﬂﬁﬁﬁ MinlayotEed e&érhpldryf eﬁﬂfdithment each X is
olyetﬁglene gl ycol an

ro e erein
ST AR W R YR N
gly@P olldtan %xérﬁ’plﬁ? Qhbodient! {hRIhENAYEt dhehids 8 BRbiberlRlccRd Gom
each anti pl at el et agent IS |ndependently sel ected from
hirugisp hirydin anglogs divelirudin, lapiradigiepd dsgudian; r udi n,
desi rudi n, argatroban, dabigatran, dabigatran
[00 B ex i @oghet meaiplahocmbndémblﬁrﬁ%e invetioagaavidgs compositions

(mnéhgggggq%mgﬂnggﬂw&%ggﬁﬂgﬁﬁ%?greof wherein z is an
Fnteger Trom o1l In an exenpl ary
enbodi ment, the anti pl at el éntigigjelpitaded):.- a nenber
selected from hirudin, hirugdin anal ogs, bivalirudin,
| epi rudi n and desi rudin, mhg&ein z is 1. In another
exenpl ary enbodi nent, each is a nenber selected from
pol yet hy Gl ueah, ﬂndué’-& RiLPUhBRRIDLYRG] - | N an
exenpl ary enbodi nent, A'i'S firs br ous polyner
scaffold conduit or fllle conduit, wherein the fiber
or fibers of the first fib gﬂs pol ymer scaffold are
11 SUBSTI TUTE SHEET (RULE 26) WD 2007/ 146261
PCT/ US2007/ 013736  al i gned AR 388 ¥hpl ary
enbodi ment, the antipl atgglghuaagent is a nenber
sel ected from hi rudi n, hirudi n _anal ogs, bivalirudin,

whereipi/ isdifinst divepug pelymanscatfoliopea]- iy idepsadandy ° diet Hﬁkf‘ér‘yhlch is

lof nﬁ/h
1nd§6‘£p&)eq1|ﬂg§a£ct?a{hﬂ9&? g{ﬁ}‘@cﬁléﬁ’e’% . 8%1% 0L o@%ﬁ ghic) Yo herein m is an
mte(gémﬂmm hmuen &1 abageldn) from(abquhup ebouh5Q; e gbant § tombaletépe%nd
each %ntlplgtélet agent is independently selected from heparin, hirudin, bivalirudin,

lepirudin, desirudin, argatroban, dabigatran, dabigatran etexilate (oral formulation),

melagatran, ximelagatran and prodrugs thereof, wherein z is an integer from 0 to 1.

[0018] In an exemplary embodiment, the antiplatelet agent is a member selected from
hirudin, hirudin analogs, bivalirudin, lepirudin and desirudin, wherein z is 1. In another
exemplary embodiment, each L is a member selected from polyethylene glycol and
polypropylene glycol. In an exemplary embodiment, A is a first fibrous polymer scaffold

conduit or filled conduit, wherein the fiber or fibers of the first fibrous polymer scaffold are

11
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(L)m1 5 (Antiplatelet agent), Formula V wherein A
is afirst fibrous polyner scaffold, each X is

wo paepentdent |y a first nenber sel ected from aP€CDuUsioeT013736
bond, 0, S, NH or NR wherein n is an integer from
about 0 to about 100, from about 1 to about 50, from
about 1-10; each L is independently a first |inker

aligngidi dman exeimpliep embrsimen), themsiplalet RERNhigToNgEbaFeleties ot
hlmglﬂlyﬁlgldu? 10%]9'12%‘»‘%[1% Egﬁu%h X&(Paemmdmer eininis an

I nt eg er out 100, fromabout 1 to

from
wo@i’t BP0 PR BT M o AR poBREs PR e
combﬂ'.pﬂg the,folluwmgia;tnmturdaof\mhnmlmwi n | epi rudi n, desirudin,
ar gat r oban, dablgat hmﬂ? eﬁ@;ran etexilate (ora
formul ation), nelag agatran and prodrugs
thereof. In an exemﬁlary enbodi ment, 15 the
anti pl atel et agent a menber selected from hirudin,
hi rudi n anal ogs, ¢allrud|n | epi rudin and
desi rudi n, wherérn‘@hrsﬂéﬁ‘ﬂhwsg@p“mpﬁhwO to 1. In
anot her exenpl ary 4nbodinent, Xis Nand each L is a
menber sel ected frompol yethyl ene glycol and
pol ypropyl ene glycoll. In an exenplary enbodi nent, Ais

a first fibrous pol H&hm§£§@£®'d conduit or filled
conduit, wherein the fiber or fibers of the first

fi brous polynmer scaffol doamala Y0 aligned. In an

whereﬁems% ot ﬁ%%%%@gﬁ%r scSRGh A0} xgé ghgdeﬁ en gg?i:r]st hﬁmber

e en S€l ecte I rudin
seleatrd Ifmgsa, cdyal\‘tatl tondyd, 15, NHeywiNRy dvhwreanmwdlasmtﬁgﬁd foam abogA0P

o BB o TR, ORI, oS, LNERLAR o e
whisl Isudepeiendy éé&bnsﬂ fram\flolyethyledne ,gly@ol)énti pmypltopylameeglmol
ent. 25 For a, Vvl 12 S TITUT ET
whGHE T i 46 U ORI 017 61035 S0 TRt eplt 0ol o
abofcl)‘d ws @Mﬁﬁm hm@ela@g%ﬂt <|i_zd 1ﬂdep&1c}e&tl%sdimﬁdd:ron$ Rdpardt, entuﬁmp m
.0, S 1 qr , .an ) i nker an_ e
bivalmpdip IRirdm, desiradiy, argarf@k% 3%‘%1%%@%(’6?3%?“ ARy X]F%g?fa
forra@BEH) tmel@éatlﬁh |x|11ﬁ§lagé&ﬁ\ﬁj didiprodrags tﬁbl’@&ff I06n &ichplasy efibddireent,
first fibrous W%ner scaffold are align

the axephpelat apertibbBIFRBSclegted oy hirudigehirudi) iBeloay b B

1ep1miuy SOk, QJh)éf‘eﬁl 28 @tm &@@%&amsyl @0 &notHey §>QJmpldrﬁ
anot her exenpl ar nbodi ment , is Nand L is a nﬁgb

emianglinaent.a¥ isflY afd @@1{ L és hpreheE salregie% frompalysthyipps slpeal

pol rgﬁé%ne gllﬂtoﬁrlﬁtaﬁgi e BMBE HmeRTRAG Hﬁf‘ﬁbroﬁ%ly@‘rc@scaffold

i's part of alactide nnleﬂg inthe fir
confljiib pn@&edmh%whggmﬂhq;ﬁl@r or fibers of the first fibrous polymer scaffold are

aligned. In an exemplary embodiment, each antiplatelet agent is independently a member

selected from hirudin, hirudin analogs, bivalirudin, lepirudin and desirudin.

[0020] In another exemplary embodiment, the invention provides a composition
comprising the following structure of Formula VI:
I
A c X L Antiplatelet agent
Formula VI
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In anot her exenplary enbodi nent, the C=O noiety is
part of a glycolide noiety in the first fibrous
weologmeneéscaf fol d. I n an exenpl ary enbodi nment , P€T1ES2007/013736
antiplatelet agent is a nmenber 10 sel ected from

hi rudi n, bivalirudin, |epirudin, desirudin,
argatroban dabi gatran, dabi gatran eteX|Iate (o

wheras fhis afirsbRyrouniatwmerseaffold. X e megher saleckaddropt e d*&% or NR,
and U]? 5 ﬁfﬂter inrhnaeglemﬁlﬁﬁrrgﬁ{tﬁﬁﬁfneﬁmqg b @@ﬁtﬁbréug' ﬁo@ﬂ&l‘ Rb2418 b&duit
gent IS mbetr sel ected from hirudin, hirudin

or ﬁéln@mglslt Blnevfébenr puifibens ofjthapfinstEhransaedyeps spafiol s aliggod1fp an
exeﬁx@l n}%%n%ﬁﬂé’n@ Dis& HEHPME%[&%M El%ﬁl ﬂo@é@rﬂrtléng BiRbioyhdes a

sition conprising | oW ng structure: O
polyiprohyleniXglycoln i giotitee bxsmplage mnbodnmmmﬂ(as Nind s @pmbes i s

selcfeh B ipal e RS ARBHHIE borBGR0N Ak cBL ' ot REhptery,

embadinent, dteal-6® maipgnis pes ofd kctiiermoiéty initdhie rﬁirsa rﬁhtoggpolymer scaffold.

In ag%ﬁ%%lf«rgﬁ 1@1&8@0 I(ﬂrrrlgeﬁ theqz oy %_%ty 1§§5r{i HPA é[ycdhﬁ? %?emﬁrthe first
ﬁbrbtaqi)lyder saafffetdy Ih an tteenplary Sthbdduberﬂ,uhe p)lﬂimm@et agefif aohember

seleﬁtgg glglltchrl]%aléll,e %gfrpﬁrgylﬁgﬂg{o di %E}{ﬂélﬁeargeﬁrog?n 83' nln%t%éydalblgatran
etexﬁl@ie)(ﬂifﬁr fosfidbfic) Onelbdabia) ]J%rhﬂag’aﬁglea(r&lrmbc&ﬁgs therbafd ilmant |,
any of the conposi.t s described in this .Y .. OF
exe BN RS TR AR AR T FELE gt S gt PR A
analdBé, OlvalifdBERPIrRES and desiih.her 25 exenpl ary enbodi nent,
any of the conpositions described in this Summary or

[Oﬂgﬂis g Eﬁ ?E&em?ﬁa‘ff&rﬂbdﬁﬁﬁerﬁ thd 1$dntibh :@fd%&s R ObMpoRftio Cahbdish

olithically forned. n another exenpl ary

the énMowidiigsémetureany of the conpositions described in this

Sunmary or describgd herein is designed to be placed
as an end-to-end agastonnsis or an end-to-side

anastonosis. For &nd-to-end each side of
the graft is pfhce such that tﬁ@k gﬁité artery is 30
mat ched to the dlanetermeHHNQTQraft Interrupted or

cont i nuqQus uture can s
WhGE ek Sgr S DTS APE LRy b e b e T M d
polpRBEMREBRELE and e agtipddtélenapentds hiddinShisdih dtdlde, Bivelirtdin,

(RULE 26) 20 7/%46261 PCT%@S&OO?/ %B?u(t?ﬁ
g g oGRS AP S GG AR5 ot Pl
lactqhetrﬁ’o1&9 iR 18R Fibroal golbfﬁler\@wf(dd b dﬁbﬂl@ﬁ&eﬁl@ta@y ¢ dihehe the
of t native artery. [0023] n exe
C—@m@v ieatt of gly CBIFdetrﬂ%let&é‘hﬁS@Stt ﬁg??éls 8 é%"lfl n this

Sunmary or described herein conprises a second
(0092l y e en okvimptiery orbedisen, anyof Hsepmpetidens dgscripehin shipfyrpmary
or c%n&b%)@ ﬁ%rg{ﬂ ‘hab B R ﬁ%ggﬂllﬂ'ﬁé{r s@ém&bvﬁﬁﬁtls se@RdsOfn bftfher

I ons descr his Summary or descri bed
exeh@ltaey embadimérey anyoiiieiceinpesitions desstibedsinitih Swnmeiy o describrsl

heremthas 4 Bist fibrous polymer scaffold which is monolithically formed. In another

exemplary embodiment, any of the compositions described in this Summary or described
herein is designed to be placed as an end-to-end anastomosis or an end-to-side anastomosis.
For end-to-end anastomosis, each side of the graft is placed such that the native artery is
matched to the diameter of the graft. Interrupted or continuous sutures can be used to hold

the two ends of the graft and artery together. For end-to-side anastomosis, the graft would
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surface of the first fibrous polynmer scaffold conduit
or filled conduit, but is not located wthin the
wo eowen4@2bl t he first fibrous polynmer scaffold ceemus1000013736
filled conduit. In an exenplary enbodiment, any of
t he conpositions described in this Surrmary or
descri bed 10 herein said sleeve conprises pol ynmer

be cufiab amhnglefsusHy pround A Aesates ait e ey ot fhto BQ) ﬁ%?fwnéﬁfe
wouidel; &E@?ﬂé@'ﬁﬁ: sBRGFRRIMEGL &l uor oet hyl ene. [0024] In

xen‘p ry enbodi nent, for any of the conpositions

O RS BT e AR LIRS 3,

or descnbaalﬂfemmeatnmﬂsésw sbongipetynzen avhich chmadses o mendker sehpsted from

PTngoaH_g a%rgg ha}% eE(F Ll }‘-ary Oﬁglbo(r?o g nP %lg%’ 5'%53 go?%{]é%)ogs &e?crwabed in this

Suntmaryich desiribed bateihn ey canprisiripecsld¢cwe whictl straumtls the iektegers

L

withOthy dlﬁﬁéﬁ)ﬂf ﬂfé&ir@ fibeds )polyhd20 Qdiffoldrcoﬂduﬂﬁx diipdl aonduit. In an

nmbodi th bed t hi, s
oS L, S Samerl Sl Lo
hereb@ut sléevmrﬂﬂ’rﬂ;e@ab &m&(br@ﬁbunltﬁvlﬂdh iex efepibar eleck from

enbodi nent, an conp03|t|ons described in this

polysthyieas FTQPPthé]@Eecalnfi B%]d'teﬁféﬂ@rﬁe hdees | ength of bet ween

about 0.5 cm and about 10 cm In an exenpla

0024 o areremplaryyergiodinrat, fotgimp 65 the icomBosifions Fi?ss%eq ip thihi s
Surr?&"ﬂgplr éges&{be&l ﬁé‘éfn’ % djﬁﬁ{aﬁﬁrb{?s ﬁ}ﬁ’ﬁn& steERad 1@ s@afml@s@t ween

an exenpl a

c1rcenrrﬁemlbltlalbn¢h,gnah?yld0¢ 1qa$te>ne oﬁqb@ ﬁbqrs ofibe Hess ﬁbﬁoﬁ%ﬁpl}m@f seaffadd
congtéls%rg la%tgig i ﬁ%?ﬁ%%?ﬁ[%&g %@ﬁlrfmn JH3Ghel &ﬁ‘:ﬂ tddaid first

naneerrp ary

fibrewspotiinme Maffohln:yy aitrﬂ&:hwhlcbrsmos@mbeo srgectiisfntn Biegninn t hi s
sC ed herein has a |l ength of between
pohgﬁtg{ﬁ]rt% %g D&?ﬁg k&fyq er%ﬁc"ﬁn an exenpl ary -
enbodi nment y of t he conppsitions.des S
100§ BB DY R 5 CoRPoY AR areB T i imery
or &M&% Hetrﬁﬁhéﬁdleﬁ@ﬁ) uf be$w§dﬁldabb1lit 1engmam mpduamy cmioati axemblary
any o e conpositions described in
et $eIoFibF STRORHIony e b T RS HBRPerk B PR
lengh o Nt EARboR DG Gn ReTMRLAI Y. SIn&ﬁ%ﬁ@ﬁpl%&ﬁﬂaodlhﬁﬂQ ﬁdy dfthe
anot her aspect, the inventjon_provi d%a ﬁ&ij ?g
compogitinsrrigsaated i this pupmagy orispgribed herginihas #lepihgf betiveen about 3

C I ( ii@ﬁ@ldé Bribed i
o ARbQS o i RO A dboRAERO S b0Me AR “(3 sPibed in

thxsmmmmﬂm@thmd@smmmm@@@é bethysen #hopil- Al ma apd 6

Ié %n Q;Ie r]i)(ﬁ;btrf E‘lﬁﬁédlfngﬁt 0‘# R ?Sﬁtloﬂs e QRbETHAURE Suﬁﬂlgry or

1 ons, CI ent o treat said i nj ury.

desambed)henafpll las ¢ lfmgﬁl(!ﬂlbmn alyoye3 gint @d@ﬂoovtrﬁrémeéle ai} gxegpl ary

emgogi?%?qt . 8%;) ﬁ‘é gomt Jekit Té ﬁgsr(:l%]?%rl}{ ttb o g%g%1bédqg¥%1bvhas a
length@f kér@eensabdutrdomhn alid abont Sem. ekmmwkanplammdmt, any ¢fegthe

it f nenb t
oD P BT PR R S P 0 e i
froMNneYW e Rl hiyd a Berhatidlyendccess lgaaft nj ury i nvol ves a

severed bl ood vessel, said first fibrous polyner

[00262f fi@lasbther aspect, the invention provides a method of treating an injury in a

subject, said method comprising (i) applying a composition described in this Summary or
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has a conduit or filled conduit shape conprising a

first end and a second end, and said severed bl ood
woe®ske2epnpri ses a first vessel stunp and a sSEPCDOR2007/013736

vessel stunp, said applying conprises: (ii) attaching

said first end of said conposition to said first

vessel stunp; and 10 (iij) attaching said second end
descaibed bgrein sonps At ierpst £y saidisubiedcis 3n apeyiend dpdgpgonditions,
suff{c%gﬁtugrehpsaﬁﬂﬂﬁ >In @R % largr iéﬁbb([ﬁﬁ@ﬁ‘tt 1hO Bitd WMk A&Ss Amember

enhanci ng vessel %gomﬁh In a subject,

seleetad &ompm@rycf@mpraﬂ gqop]gteal( ¢ayotish pirghrplgabdomansh @b,qqe,t]@pnlmee
belodFHE I&ll and H&haﬁ NinSin &2 yen?d'od £ Eﬂe@ﬁg oPfafeRdshis b nenber

Vess I nter eS I'n sal U J ect, 1 n an anount,
seleaindl fromrikesarativradkietyi and sascelaf fissue below ths lapth dn@e eksinemety

emboﬁ;f)n%ee]t 1{%\{1\Krythlﬁvojlées a%QTZeE l&lgo%%elﬂ %Eud?‘ffsq rﬁB%o%E éolymer scaffold

oxl de 1
has s ebrelntted filléd cmndtpbdhypﬁ dwri;msmg airstend pnl eyq@p@piydné,raed exilde

t th
SeV%F@%‘&?‘{%ﬁfe cqlﬁ[g‘lssesha g‘ﬁf sel m?a%gé Qg%con(??egggg E 1 % aet id apphlmg
com@ﬁ@dsh €it)) agtuehiiny satdyfirstesmt) eﬁ saﬁacﬂmm&hen t.uedaid first vesdobsialept and
hin, or is.,on I Qus

<111>ﬁ3ﬂ%sald§ew AR S AR e @R ar APy hioRTRont

is a nenber selecte r m ce
10037 or GoRIRHRCEPER he o FhERAGEAS & CiSNAR SHG oL g0 e
grO\HPlem 6 &hthjedt, Ssafa R mPELIAE: t(B Pﬁl@/ﬂ@a c@ﬁp@ﬁﬁ%ﬂnt deY@bedintthis

., vascul ar progenitor vascul ar, stem cel
Summw pr feseidhed hersin to apygssel site Oﬁm&g@ﬁ o s8id subjest, ingp appwnt, and

undst c%mhfﬁgﬁé sufﬁgyﬁttto &ﬁl‘éﬁ&lbl&ﬁil Jessepng{Vﬁl progenitor cell,

neural stem cel Schwann cel |, fibrobl ast cel

[oogsglu ﬁgth&anolj{l Ia Seh{b'adl S ‘ﬁ{é é)tonggg&%é oxﬁé‘ﬁ SIS L8hed

exenp e i nvention
frorh pblyh'hylemmma, p(ﬂsprapywieemdeanwhomhnat@ngﬂlweﬂ an @mthﬁ}r

ached, .. ei r. ec a
exelin]pta e‘?%}%ﬂ@%&fl ent1Pn ‘fu oqrﬁodysgsl'ﬁg HS gll %I{Exlfh%F %)%:eu
emioapadilt, Eth@éell&$ érhl&rddﬂbwmlimmrhg/ormhe nofece ofthe Brst ﬁlyrous polymer
sel ected .from

soaﬁ%l%i r}(hellrg n%leﬂr&qdmrﬁ & & llisang %elﬁe {eg augte%rl cell
andfaq%g&nt&méu ﬁidi‘f@theﬂéﬂempﬁarj? Etﬁbc&lﬁlﬁent,l the adhias laaremmeammd Jrom
enbodi thelnnlecule [ %@ (%H ed .1 ole
an gy}t §aseH aacq“r yReeHar pé?ﬁfﬂ&%”a Ak e&l nidflfﬁg}“%%ﬁ% {8
profdr@o} 6H1I; RISt bé{(, ediydeans cdl nglrmqmbg)emtcmley (etuhysteneell,

gl ycol ) and conbinations thereof. In r. exe

h@meqlﬁ@mo BlaStenE. gl St Pl S En grapepHse cobapb aiR g o Ry, o

anoBfeP &fdniplar} @nﬁ%cﬁtﬁeﬁ Uthé AlvBatiNEPAKR Borﬁpﬁs%éii ﬁlolecule Wthh is
pr ot eog I can, an nbi nations thereof. |n another

COVGB@BWWP dEi’FB’éﬂﬁhFﬁSHY or thrpugh g kipkexcle|spi g fiReaus pylymer scaffold,

tch a2
e T

sel26d Tom Sr&draRUvlUSRODRO0LeTE6 2 espvatbtiaaior, 4/differspiéation factor and
comﬂ&{t{gﬂ?&%@of Hﬁ Ia%fcltﬂe?'e%%no@%ﬁ%mhﬁﬁ{ 'tlf%%lééﬂﬁ:r@égvalehﬂy

e gr owh factor is
attavherbtbrougled hnlteedmﬂ s inlesir ¢ amembar stleeied frop divething @@b’éﬁ’fhylene

glyBcggl 1ygeé rylle\:/ng %%éla rglg(? %ﬁﬁ%ﬁ@ tﬁllferegie Y gn&ﬁef?‘é&%ﬂlﬁgte%odlment

S
the@ichedule if antember spleatté fretn hsbpzmnx bebagmowtfite.fhaparar sulfate

prose Sf 0 r@a 0%5)%&%1)1}15@?61‘8? n argogkitleg 8}&}%}1#8%8 r%lgl\lt;\%m Igt‘rthg -

exﬂ@@élﬁﬂamﬁlﬁrﬁ éngroawtt s a‘merhbetr selaeted from laminin, collagen, fibronectin,
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conbi nations thereof. In another exenplary enbodi nent,

the differentiation factor is a nenber selected from
wa@reomed26cel | derived factor, sonic hedgehog, PONES2007/013736

nor phogeni ¢ proteins, notch |igands, Wt and

conbi nations thereof. In another exenplary enbodi nment,

said first _fibrous polyner scaffaqld Fas a_con

elastin, yitrepectiBEhrinosdy Polgsiah e ombHtionsdharef- 1 fi%}wg&r gremplary
emb&'HIIHXMG v BIHo? §5% mdrQ2 Hleckdl AR BASIL 1BYBIRY g,ﬁféx)&th factor

nmbodi ment, the conposition is produced by ap
basmfébrybte&f genotthy factsm, nevrereroveth fastas, brainydeyed I@u@trpshla¥40%
1nsu1[f@F1€JJ n%rl)wthl (f‘t?[g %t&% gé‘l‘v% ol facﬁw‘i‘%bf@ﬁﬁ‘iﬁg gﬁ@ﬂgfactor beta,

r sca eet, conduit or
vasculanmdpthehai gpevth Mtqrsplqsm groedh wtwke@t@mmpmﬁaﬁg and

comﬁn&?o%g ’?he%g) o n e§e ?ltagﬁ {ﬁ?eﬂg e g (Lf%rrellﬁla"%n Fa%t%? fsa

not her exenpl ary
memmb@wctm itom sla)mdl qmw dpmaerd fwatf satichddgehog, hand mogthgpniand

prota?,u&st, g?tclg Egaﬁ@ﬁgyetl and %‘?rﬁg]}lgt%%g) {hg Iop gln%gtggée? I‘ﬁg’lg%regrfb'ﬁ gl?neﬁt

said e fiptods yolembowd e d has d@niduity ﬁﬂbd condpit owiod elsape, and wherein
harnaceutlcal conmposition conprising:(a) a
said PAISE I PN Yescr i bed her ei n: and(b) a

arnaceutlcall g cce %gble excip 3 égﬂan?ther
[00781<er1&>ﬁw T éﬁ%&%ﬁﬁ sﬁgagqstt}oaﬁs 1?"8 uees ByaRerY e
poly‘ﬁféf‘ %ﬁonae@glpmﬁé @ bolyRbr tb QasthtiNBaktell Neatottkes:@emplary he

Tirst rous nmer scaffold _conpt
embpdimgnt, a@ql p%m@@p@g fQld s aasélyet( qplr_l@ or ﬁll@déﬂlg{uﬁépape and is
proo‘bﬁé&!@ A Yoo Boesst éﬁ;@ﬂﬁ'@ @smhmgmhmw vathla€ReK: Bndfion-
en about O n1an

cm In anot her exenpla %%
conduetingliegiont In ariether pep@HEY oRbadipemcridnohrer sedtold has ag

shaf’%%n& by (}?ﬁ&fcg& &h %l&@rogﬂu::rﬁbﬁg dérbwsé)&’(ﬁn R EbtadeE bRl withn

er exenplary e nment e Sl eeve conpri ses

air gapsecond fi brous polymer scaffold, and said second
fibrous polyner scaffold is allgned or has a random

[003®] | dntidth@rxerhplag mﬂﬂahdamenﬁhenngram peaviixizd i phartacaubieal

i nyention further co [ st \/
corr@ml'p%(l;pa@mémgl(? com@ﬁrg cfelsﬂ'i’é})e%i Ih?re%n ?Ac@% al%gmcally
accei)@%iéc é?(fbﬁ*)tleﬁﬂ dlfn&n&t?@r?ﬁ@lnﬁlh@&%r&)odﬂmenh tl&u:lft);npusa‘dmslg a S@kmﬁd

en 0] e 1irs | S cart o
cond e B B O e SO s
pol§(fa‘é‘1§ﬂd—&ggl§‘€bh|dgj (BLBA), nInaanSthbﬂ &@inplars@hisbdirednin okt compos1t10n has

r|S|nnd& £ plyin conpo ition gescHgg e|n
a len@h af kyteengpoopt f pep agd Iélszﬂat LBPRRELY PO

111V$'E§gn WRAEF c&x‘%ﬂgéstd D56 which bingdu@ns the Girdt FiBRfus élitled sﬂjlfﬁfldl In
n anot her 16 SUBSTI TUTE SHEET ( RUL

anoROTHemPERB ImPGNEIS DO TPOS STBRISE ] é?FBP%% E/QOBWP%FﬂffOId
andtsgﬁ sé&h@ fi 'gwuk‘ Béfl&rﬁi@r RafRIRENi &) G eHrahAAbAeERI0al Bfanother

nerve, a severed nuscle, a_ damaged
exempl@cy @nbcahmg\tgh@mvmt@g @urtb@g QQERDTiSES ?dﬁ]ﬁﬁ%%e which égrounds a first

end o%ﬁfc’ el]lant %ré&%n@%gé{’ﬁ%&’ R eafadin b YR RE sisde thlél{kuﬁfﬂﬁ{dg @second end

the injury 1nvolves a severed
of th@ﬁnseﬁbmas pbljmafrs;tafqubr ous polynmer scaffold has a

conduit, filled conduit or 5 rod shape conprising a

[00B1]r Sin aﬁewxemgeoamemnﬁbmdwdmdnahmcﬁoﬂqmm injgryvie a subject,

Sal(f mgi.:rl)lgcli goenslprfasnfgl (r Y applying a composition described herein to a site of interest for

said subject, in an amount, and under conditions, sufficient to treat said injury. In another
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nerve stunp and a second nerve stunp, said applying

conprises:(ii) attaching said first end of said
W@ o09posi2ti on to said first nerve stunp; and (iP&P/US2007/013736

attachi ng said second end of said conposition to said

second nerve stunp. [0032] In another exenplary

enbodi ment, the said injury involves a damaged nerve,
exeramiaty cnbodimbrs, the phigindeyy dompembaselactpriioa e sgerednesy. 8
dom{gel Tt d by HEARRLL o Ui, \ﬁ%aﬁ%au d BRrflPBi65d RACh, Nahhay

a

sal mag ed ner erein sald ITDOSI t1on
blooh asssei aﬂmewomtdaqné bruisedskiot Freanothsx exepipiary e@h@ﬁ@@}iﬂﬁéh@ injury

invo Ves a §evjex%g ¥leIJVQ rgribfﬁrgt fﬁmﬁﬁ g?%g'g? &gffglﬁ gméa? gcl)nr%]lg{é ﬁllﬁﬁ Ql)ﬁ/duﬁ Qr
rod mepmmphsmg aifindt ends aidch srbe:md@adi, ané smésevmé meivA cs:apnﬂses a ﬁrst
first

f b |d h
O AT
of sﬁ&fﬁﬁﬁboﬁiﬁﬁﬁ to daftefirst et shom; pﬁcb@m)dmaclﬂngmtdmdondfend of said

enhanci ng. ner romh in a subject, said nethod
COH%%ﬁﬁwigﬁ S“??gaéhﬁﬁﬁymﬁg the conposition descrlbed
herein to a nerve site of |nt§ rest .in said subje

[O0T2h S enaHhSE AECTILATE SRR OB NS HEY TSAIPT & PERGES Gerve, and
sald% ?ﬂg €om é’ £ 3B Ricckd HRROLIH) SFrafh R ddntposition descnbed
odr nmen the i nj urg i nhvol ves cut skin orﬁgrU|§ 0
her@@rﬁund§m|ddlamagesitnemebw En YA GorBPOSE RS ghe T gepher
exerﬁ@%&%mb@&%eﬁ@'t& ifH Mbcﬁ%s%%ﬁ e?l%rveﬁén)d 581 a ?ﬁl@/fﬁ%f&blﬁﬁnses a

conpaosi front sald cut s ereb y reatin
mengtr gbléotgdufrop: (Hninsenténgtthe copappsigion intg préd damAgad NEHe, wherbin said

ﬁrstex ooVuls g?ﬁrm\%hﬁ%fgﬂqlag fv dp%f BaRG ngﬁlﬁe'ﬁ'cencgﬁt%ﬂﬁﬁé i adther

erern sail rrst fibrous polymer scaffold

exerhp\lsryamﬂvbéetens thepeyenson prowidesrouetbohpirdn mgrg(neyv%ﬁmty iThyy
| fnerve
subjeﬂt %}éérg%ﬁ? comé)%gmg @C Jé)gB’%%l tﬂ? go%ﬂ?)sftlgn ﬁes%ﬁbégl h%%etlt?to%

n an ‘anount under
site @Dmekirdst mrasid sabjEdt iniaeptnotid, Eeldmadﬂre‘ogqunswuﬁﬁmwt tozglhance

003 n anot her exe
sl e oL T e SR AT Bop By L e
skir §diy ARt fisroad fodyrlervasfodd haandted siape.fand ISfadi amﬂ]’ldgl mep;h;asp &)
conprising a . first, en

stag i Bitgton Boe oL i ey SR e o O Bl goct

the ﬁﬁ@mﬁ»@m a MEBRYIRIF cBaléTRg sis@ gmmpml a)SIubJ@ctcwhqzrelhsaié first
(1i) aftaching said first e

fibrgs ReLmpex g¢atlp e shgetishgpe, éﬁg Hteq](’d)c‘)‘gi’?%% ﬂ%@

con@)%glﬁ&gde%%eﬁfhel%ﬁi 19 aGRMRAS bf inRFest i@ ssidistbjedinan a@Gunt, and
essel stu I n anot her  aspect, the invention

undgr ¢opiligiens, su wa@e@fan%erﬂ#mm@ bl ood vessel gr ovvt h in
a subject, said nmethod conprising: (i) applying
[0083Inploshotherexemplen drlwdivesnbithe injuey BvIESLeEVEFE ‘éoeﬁ el sid

ﬁrstplﬁglirlste 5o 11;!141&] SCa ?d SR EH ’1t dr @illﬁt{‘accﬁﬁ&%‘ Mape %}Qpr}éﬁ{é%rﬁrst end and

ent nce bl ood vessel
a s@omiMnd, amaldseﬁ@ﬂ bwmemmmmm@mesmmgmqﬂm@

US200.7/ 013736 r
Ve%%%%a‘lpn%h‘% ﬂyﬁlg SRR |rS E):/S {1?{ E%alﬁggsi} gfrﬁgg@ﬁﬁ sc)éfng 0Sltsl%{ll e
said firsBiessel sthmpmldrmi) ymmhmg(saﬂfseﬂodd bratsofaaid somnesitionftp baid @Iecond

ndui t _or rod p £isin fir.st
el 0o B G SR AR e PO Prpd e
groRHs R a%usjwmlcamkhad Scﬁﬁpiﬁﬂlgn@)s@b@mgsth@l oqpupasiion desopbegi herpin

gﬁqn%gé’?e?qsfgﬁérpg 1 %ﬁl%a i g asnaa{ngoug an undggI co%fdltl%lallsl (sjufﬁment to

enhance blood vessel growth.
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5 muscle stunp; and (iii) attaching said second end of
said conposition to said second nuscle stunp. In
warerhenreexenpl ary enbodi nment, the injury invoP@EESH07/013736
damaged nuscl e, and said applying conprises a nenber
selected from (ii) wapping the conposition described
herein around sai d damaged nuscle, wherein said
[003¢b mprosiothenexetrataraesbasimens hpajury ValyeY hegvered Rusple-apig first
R ofrot BEe6m £irsPOM and
ﬁbro%gp(g%giﬁs{géf?for% H%sod dypﬂllglé gﬂl?% edntG nﬁrgr g%gect g%@&ér Phirs an,
a sec.(ond ):nd awbyaid mgemmmumm@mtmﬁmmuﬁcb&hmmﬁﬂ@éwnd muscle
o t foQhid first
s I P gl B 8 P OBEDo AL Lk
muséls ptamtp, ztdde{ui) aﬂa&hhug eaid yseamd debofzaitebmpobititn te sdid sesiopdgymuscle
smn@oﬁ%?t?oél%ﬁ axe(x?;)lar(yi BIBP?N S {l%b i al 1%v§)!l'{t%lg gﬁg&aésﬁ uBcle and said
appli@p @bmprises Amdtnbed selested éroof (ii) mreppﬂnag the Dcrmlzoaltldn dessfibast herein

In an,anount nd .under .condi t.i.on fficien
arougiil ﬁadﬁ égnf}ﬁﬁé auéc? Weﬁa sallcﬁ copEpo 34118? ﬁd&a sgger‘g 81(1%35 i]n angther
exerh H@r&ﬂb@ﬂin{éﬁ@ﬁie@l@ﬁrydnmdﬁadlamﬁgdmﬁkusﬁlg, dnﬁeaﬁ@mﬂgamgtmmmses

escri bed herejn. In nother exe
o e SHBCHIEPTE SISO FIBKISP B Aty H HerpRpgP e, Wherein
saidfflrR&ibRouk BolyRBr RhEAH h@sﬁ@ioﬂ%dﬁ@m%ﬂﬂ&&%on@h%h@@y Im”ﬂk)ﬂreg
sai d_composSition. In anot her exenpla enbod i
aspaghiap mvrqn@a.pmécleéem%@()&m fECipe Breds BFPp‘Puas*B@né sa

meth& b B%%EF'SH oBlind'@Y chd @bﬁlon@e&rigaph&ém & a e sileeinterest
non- c ndu ng regi on. 5 351 In the second aspec
in sifheublestsémar awroush 609 dedsr 901}‘4&}‘?&% spifictspt tg gnhance muscle growth. In

anofLEEhLPLERI IP)% &q@é%ra%é{ﬁod &Qﬁ%ﬁig&hé"&) sitibi §éscr1bed herem
el ectri cal y co uctlng region; a second el|ectricall

In anmthdwaempigy en@gqhmnt seAdmathad roreprsiag: OeubirgHng Srithes o5 fﬂﬂﬁfs to
t n Rk

an ei gﬁpum ¥ H%]C%c ond %I ng tggklﬁggﬁlﬁishﬁue@e %Mbﬁle% © v

emhmdmeat @\d}brelmid qkeoaosmlmung prgcaseqnmnw%a @tating giaadrehaxing an

%. ﬁd H%nieglm throus pol ynmer for the
mr?@fﬁﬁ Ko O] e PIFS 6i°6us 25 pol yner scaffold. In

anot her exe Iar enbod ment,..said n el
(003 n s saep™ raéiﬁ’f% Fhejavegtien RRYges Gk d%q o aﬁ%ceg é&%r oum
apphfafis [ORRRFiSthe: ol fistaneirielly eondupingrspienh @e:homb degtricalyi Cdnductmg
non- electrlcallé'conductln

regiop] and pagn-tlegtFcdly fonduaiipg 168 o&ax%(lglﬁ%bemfgﬂﬁgﬁrst and dthe second

eleddi@sl 'c&ndul:ﬁhg@@?l)ﬁ‘ QFheRNEIHR had-¥leebai corhicting@iidn is
non-el ectri cal

conducting regio grconne
dimepgonsd gedeqnifigere FAYC ¢ %‘@Pwlmﬂr}%ﬁ{g‘i pEpat @%@iﬁ%ﬁi@ﬁm
pol?&‘geres(?%?o% "B RhothS@xEmPIR GhiRainidn 3hil )iot@-@l@&bi@d’lly%mﬂ@ﬂh@ n
screte portion extendi ng betwe the t
regoonvhigedva g/hmhnwlmedraécgmé i manerchgtAe ere%%]la’éfr %anodlmem
said %ogécg?%J &@15&1@9%1?1? s%%érh&?kélé/cté&%fébé REcHRAI O,

selected”fromteflon and plastic, In

teflamah plastks In MWWM%E@M@W sty Fangssine

PCT/ US2007/ Q- i theS@iethn]
regiOBALIRTCRLE Y cal ?/@%%dﬁ Uct | %gd}lerlg (9{3 as a di amst el t hat
emb&liment e hthen-cetrzelechnfinging Ir@ug@s adrﬁ;dre?rmrtw@r%tenélﬁg between

aid electric dyct i 30dnt |sRidtndg-

thet%?ﬁ) Fopducting rpan %Fh]yeg}o%\gen altng{rglgr JX%%%@SC%&%&n drel for an
cle@tieglyroosduicting rgion aqcmmemberssebctedrﬁwm@ﬂ@g andplestios tin another

el ectrically conducting region and a second

electrically

-O_
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5 conducting region, wherein an air gap | ocated
between the first and the second electrically
w@oewdae2sng regi on fornms a non-conducti ng regiBCT/US2007/013736
between the first and the second electrically
conducting region. |In another exenplary enbodi nent,
the invention further conprising: a first
exenppbary embedipmieataaid nqorientiaeadly gonsiug B egiAT E% 5 ddarpederithat v d
menfB¥ES le%{edlfﬁ)ﬁ?farg??&fd snfaafr%erttgﬁl ld HctraBE Ednab@ink Ye 1on

con uctlng portion second non-el ectrica

TG L EELE ey PR BB bt
appadatay, b@npréstreyl fast;eleaetrlwlﬂy mmduqtmg h@wraandra@bcom electaically
condiP RBe: T L s b beROR Py g o detrcaly
concRbidgghicpion fornts A onramtiuetingwicgibn betwasr the ﬁﬁspandSh«: $econd ‘

conbi nation with an el ectrospinni c@f%

clec BHERS FEIORHED R RES gy
com §§§‘ QRétinen@fectiibalyedoadidiing aewmwtgctappmmnadsommeast part

56A. [0038] FIG refers t rs
of G EBh TN PG BT G * A0 ARG A AT E sieove
whicG8podifkB@bvdrlacast Part 6 tBE Sechll Eleduidally Qéhdﬁétlﬂghﬁrtlon In
electrosplnnlng apparatus w.th mandr 56A . form
anothey] op gRplagynogiReen éhe Q@df% @YA‘&‘}]a I’PP@HCEJB“%IF%IP% %8 C%i%bma“"n
r S B BRBS LR, the hlandrengifiedn air
withE Aémi"?ﬁ‘“ﬁ%&%’%@%r P oA T g
gap IlSI ih gembiaeténg wily anlestrapiieg sYSE®t gns used for
fabricating fibrous polymer scaffolds. (A) mandrel 56
in which the entire surface is conductin § (B) mandre
56A with a BRIEEDESSRIFAIONOF ddHoRRIAI (* second
conducti ng region 57B, a_ non-conductin n
(0055 RIS (| b pagiem o R AR los SBeEa P SR
(C) cross section of mandrel 56A in which
[0038) n-FI6h Arefeirg ametbeshive Bie i Erecinshewpruingpppargrys with mandrel
56Aponductlng mandrel regions; (D) cross section of
mandrel 56A in which non-conducting region 55A is a

| e ich covers
[00.{9& n g%[g‘[, % Eeﬁ ‘io a d)ﬁ)rt,gx}l of %1-‘.:8) etlec% g)?ﬁqlﬁ%%ggﬂd&g n?d%ﬁhtéah%z\
forBiap gulginen@affoldgoon 57A, a second conducting region
57B, a first conducting region face 57C, a second 30
0050 NG, | mrefe@giocﬁrboﬁﬁﬁﬁ)f HelRlectb§itipcipplinatng with iantis] Sile
separated by an air gap 58. 19 SUBSTI TUTE SHEET
:%n@ngpebzsss W§87/ 146261 PCT/ US2007/ 013736 [0042]
FIG 4Ais an illustration of a conduit paly
[0041] af FIs. 3 dl@stmer@n@fs maseepl desiang aﬁqdforaﬁabwé%g fibrous polymer

scaﬁ%lﬁg ré%xp Fﬁf % ~whiliGhe 4Birt §ur§a@e {s| coR&ifiRS, (O mAdrdd 56RGvith a
sca conposed of ongltudlnally al i gned
ﬁrsmomdun‘tmg nepfiorhiSids 2 s¢dond condigsing regipneFial, 6men-rerdugingipgipnSS, 2

3
frspficfea B PR b nteRd S8 000 S B0ciagh bP e g sl Snich
nonaddntihdting trdpidn smnetwmaqg the t&womsvsdwéug mamdirefregions; CHETISH

sect’i:oln%f nél‘raBridrel 56A. in which non-conducting region 55A is a sleeve which covers a

renuhyen 1(} ef}lrghetr

1%6A.

portion of the surface of the conducting portion 57; (E) mandrel 56B with a first conducting
region 57A, a second conducting region 57B, a first conducting region face S7C, a second

conducting region face 57D. The conduction regions are separated by an air gap 58.
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[0044] FIG 6 refers to a schematic of the

el ectrospi nning apparatus with nmandrel 56B. [0045]
wWOo-k@7/1%626ef ers to a perspective view of the  PCT/US2007/013736

el ectrospi nning apparatus with mandrel 56B. 10 [0046]

FIG 7A refers to a portion of the el ectrospinning

apparatus with mandrel 56B form ng polyner scaffold
[004912 FIGoUY s anjistratignsofgrronduit pelyier perhiokk cogposed of

longktg(ggdéﬁylﬁgkxg&l %%ro%a'ngﬂfeg RAlGY B s sGhdalich shesh tpg@‘mer scaffold

I's a schematic di agram show ng
compakd phigngitudinely aligned oviereininedibersf Npieo dider Cb@lelw@ls not drawn to
1condwt scaffold with a seamfrom an aligned pol yner
%caffold sheet. Here a 15 | ongi tudinal 'y aligned

caf f. t 96 is roll.e . 4
003 K 58 S fibatortTouital s Suhef bRl PG 34 mio.
5B ik b Wistratibh Siovdhg 8 crosy sestinaif degod BEE. 4B02 whi ch
conprises aligned sheets 96 and 100. [0050] FIG 11

[0044F‘c §11E. 6QcRrsI6 BMRatic O thdelBdtobpiRhify SFParihvith mandrel S6B.
ectrospi nning apparatus 20 110 wth nmandrel 56B.

[004E2|e Fie! qugf orstd Iaygllgﬁ)&ﬁve?’&ew 3BMe AR RnRAbArtus HEh mandrel

I ssol sol vent, are contained wthi

56Bsyr|nge assenbl ies 36, 36A and 368 respectively. The
syringe assenblies are part of a syringe punp assenbly

(00452 IBIG\M‘YIACIhfeas toaqpoptishei 8 4lecorpinping apb@aiuaweh arangl )

t.he tion exits the syringe by controlling
formipan Wf“ 58?ff‘ﬁ$"o’a7rate Optionally, different flow

rates can be. provjde nd. control.led tp 25 s cte
(00475, TGS B o0 HREAIOB G ¢ PG Bl 8@0@&5&%&%@ ShEo6,e
desired physical characterjstics of the %
[0048¢ afFI6. @ is b sehematie fiseamahe g Kiraeling progess 1o, Ca%%? fibrous

polﬁl%r %orﬁuﬁ%cl%ffﬁghﬁ ?@@mgﬁ&ﬁ lahy qu%n%a Polyl@PRAifoldREecE yHirage

asse J mer "solutions to
1on§m|dmnlé5r @t@emﬁolymmoafécﬁ@ shepiE) & ip zalled prounda Bpdg)7ngl Gtshsutred

pi nnerets have a tip geonmetry which allows for
or#%§e£30 formation and transportation, wthout

i nce. char tn th f 0
e e
she&t696 4207/ 013736 about 30 kV is applied to the

spinnerets by a high voltage power supply 48 through

[()03‘(5]r eFI@AH refeB0B8 2 cidniHBD of £nufipR sbﬂﬁih@h&lecﬁﬁsp‘i’ﬁnﬁg appendtus

3B, includes 57A, . 57
1 sstowdne 6B ePeraeniinntt 10 A560 carEhde P
disShRa i 4 Hifent |age doﬁtaﬁfe@ @v‘itﬁﬁ'l %ﬂﬂgﬂ Meablitdss, GHAa fa@@%B

spi nneret and the mandrel 56A. The el ectric fi
resprgtieds B seringst as#ewévhewp pirep! SHFHES R PRl et
con}:ﬂu?eq%a REntN 0 ?&gét%MQh§pJI%eﬂs@lﬁﬁ6ﬁ Sxilshge FPRALK B} coafiBling

M ng mcron or nanoneter di aneter filanents or

prefsutyar §lon@ate4 Ontiannily 4 Heremtrfiovarales pan ke wdecknd copteliid &y
selec%ed s%m%?t‘é.” Q"hgvh&g Saté Wi &Qgged'cﬂef;endmg on the desired physical

characteristics of the polymer scaffold, i.e., membrane thickness, fiber diameter, pore size,

membrane density, etc.

[0051] The syringe pump assembly 32 feeds the polymer solutions to spinnerets 42, 42A
and 42B that sit on a platform 44. The spinnerets have a tip geometry which allows for jet

formation and transportation, without interference. A charge in the range of about 10 to
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[ 00531 The mandrel 56B is attached to a first dril
chuck 54 (attached to a non-conducting 10 bearing 60)
wapw7adeecond drill chuck 54A (attached to a PCT/US2007/013736
non- conducti ng bearing 60A) which 1is connected to a
nmotor 52. The notor 52 is linked to a speed contro
50A which controls the rate at which the notor sgins
about AR K WraswppEed BEB: sp@peTebia 4 igh WIPELPRYR Suppivis throsgh vk
41APe provided. The spin rate will change depending on
t he desired phyS|caI characteristics of the polyner

os3E ot o B PRGSO, st el

positinivt Ibalageﬁe spinnenresl 4204224l al(dﬂQZIiasmdh thbf apredabtr{cBjeldPls wﬁeated

t
e RS R R oA SR A e orue
olyﬁ@f‘%ﬂlﬁbb@@hbe gedrartorm e spfnnbrE@Endmﬂayl tawhrds the ndendoed 56B.ed
ELI tec ue S us e rel ati e
FormyJps Ticesp A PRI e Sﬂ Dy efa *’ﬁaé%élh? H‘%
chudks Qre f‘i’tﬁﬁé&d WirlgpR@tndovieds 418 du®4l@ nanofi bers (D) and
acr

pol y lic acid) coated polystyrene 20 surfaces

[005(3E) Thé F}Q§ Al F6BGs atlé%h&!?’ééra' fhr§ d@MLBNK A atkdchED RG@ohicERdIRting
una nanofi bers. | mmunofl uorescent stalgbxg
beariyfg 69 erdof sep@mlgchuﬁgsm@gaqh@d {9 asaparqosducHag pearing which

is c@ﬁh@é@ Mdidr ¥ THEGotdrS ?Lﬂfhrﬁi@d W §p@§f &irollsdX @Righ controls

unal 1'gned nano ers after 6 days of ex vivo
the xatel & whish tiScadter spins the PaBirgh56B5 Optiosdly, drifeentsRinNalgt fande

Q3L N, (40 eflich&h Seristics of th
R TR SRRy B0, pOel Bt e
polytnger \ma,ffahll, iz emersbimng tchloknetse,rf&eodlamctgmm@l&@%,tm@@brénedi@mlty etc.

untreated, LAM and LAM+bFGF al i gned nanofi bers after 6

[00312Y FIGS 12)SEM ittuges ol inaligned Naynafd aﬂlgmesl (meLama@fé)@rs; fC)
the vertical djrecti.

FI G
Ilugrstiog viREGHERICEEP YfCuinobLLH K Brneibe 88% {?rag e o
non@c?v‘dfeh{l: %.t%&gl:i_dli}g ot mwf ar%QatﬁithiJ n@hiogﬂgiedi EaIsh &blnrgd[l&dNas used to

nanof i bers i gne
shov ehaTosaye VTN, Bt RS FGIPE G T ROCE 26 o
hep gl%pleélétﬂ)ﬁgl%d ?@AMQ@ 686pol @58 adid)CoatdBpdistpane
nesenc ymal stemcells were cultured as pellets on

surfees AE). mi cr o/ nanof i ber nmenbranes for 1, 3, or 6 days.

Cells on unaligned m cro/nanofi bers show gradua
[oomlgrm o3 Nangite dxtamsion Mgy BRGdissugion graiged nanefipers.on

Imr{uﬁué) n?r?g%%t%%a%ﬁ%?&%ﬁ%?ﬁ%n&h%s%gedecg Qﬁﬁ&iﬁz@ nBirfE @)Etb&[bnl ffbm

1 Oon rs at and ays as wel
DROMBE®R| dn unfreadd, Gaive mid WAMHDFGE ufidligaed @nnpﬁlzew ofter 651@5@ Qf ox

bars are 2 0059] FIG 17 Wund heal i ng nodel on
W"?T'F‘E‘iulif’/ r$§?118g?rbe§805”55%‘ffol ds with various cell types.

. mesen st e after F:
[Ooﬁﬂr eglﬁ' nl*NT}i’% ?xé%“lsg’n otﬁébké tapon et E[&f?{l% it ofﬁwel i al
ImisEhdrRoRbdefl stalmﬁQMf neoflaadnitOnachsed mwﬁs/umlme afurite extension from

DRGEAsRep e HBA R 874 VARG &) REN AT s HOF S8 4

culftt& Nanofibers were aligned in the vertical direction. Scale bar =200 pm.

[0057] FIG. 15 High magnification confocal microscopy images of neurite morphology
on unaligned and aligned LAM+bFGF PLLA nanofibers. Aligned nanofibers were in

vertical direction.
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10 aligned parallel to wound |long axis (A-Para), cell
mgration into wound is heavily inpaired. Cell
wor@ratizen and wound coverage are greatest whePCT/US2007/013736
m cro/ nanofi bers are aligned perpendicular to wound
long axis. [0060] FIG 18 Fluorescent staining for
actin (phalloidin) and nuclei (propidiumiodide)
[0058jenBHSt HatHumgn siessrichymal pteostells wewsl culiwredax netlets pe Phéén
ebl _ar tad
mlcrékarﬁ)[ﬁ%gltnrﬁ%r%@f%gelrs g%cl d!; aorrt%edragp s %;Q u{?{hgnétﬁrgﬁﬁée/‘frl]éél?ﬁ ds show
gradyed Inygmnometlms asiendoni altgmrwumﬁclls oy @hg’me drus@b/ealtﬁﬁlb 258

S f
d1splé%%rg1g%c agig %?ﬁ‘eg&rljge ﬁéﬂ %lh%{ib%@ﬁge P easéxtreeggi]gg%rlall
Owﬂhnﬂxalﬂbgtrt&&cﬁdmeﬁcalebaﬂmammgrmdabl e nanofl bers. B)
A tubul ar structure is created by rolling the sheet

[0058F Omd 1Mo duRdheabho 18l loAGnit®/HaBoRbéEstaBBIds Hith Hﬁxﬁﬁls aae
used malntalnt%es hape of the graft

types? dvaS@ﬂ ﬁ@@ﬁrfchxmétszﬁnhwig T 2 s T @etﬁba%g Stﬁfaftef Sttays.
ECs Vﬁ%ﬁ&tﬂél@d‘i z‘%fs afikiSi @aS}d On@hnaBgde8 i ero/mSRIHbBARAAIAE dbuddbverage

astin ber production is si nlflcantl
rangca@nmve@infalr@ﬁ satr@ké to wederate (B sanplel enttﬂlémt’rragg%rs are

ahgnt%ﬁ %hﬁﬁ%r’c@ Ao¥RRG &rls [ ?&%)5 Gflﬁm%a&gﬁ Gnt§ 'W@hlll@ff inbdva§ ifhPaired.

rat
Cell rigaticthirsltvonné mwedge gteaergwbm@wﬂa@pﬁbwre aligned
ect | CD31 (an endothelial cell marker)

perpidicili &gy nodlgré%%ls afterfs week inplantation. A) Rat
N 4
[006§h mﬁgk lg)feg(iq% ﬁ%ﬁl&l rf(gl:tatg 1% alrlctlé?m)é@n%)%uclfl @90% cimlﬁ llo(c?hde)

demEfsBSBnSEGilh siteddtal@traciie I’naetvs(eﬁmo sthoathi smbae calrdcentptipmof
natné?zg ;;l(;lzlg %(r)IB;‘:]nroral1 g%g AR %;faz t at Lon, T s%%??getded with
hum Brddid kil Sk, T (RULE 26) WO 2007/ 146261

PCT/ US2007/ 013736 [0065] FIG 23 Wen nyobl asts are
[oosgrio‘ﬁﬁg‘g Ho %%H&Hcﬂ&ﬁ&hﬁﬁom&hspﬁ&&%ém&ﬁbeﬁuécf agQsar gidfe A) Stem

formin random nanner. Wen bI asts are
cellgprovasdedondd p.rgaﬂ@emﬁlﬁ@;qu b@,dggr@c}ablemag? 5& ular structure is

O, ?émcﬁve@%maﬁ@r d
Creaf@&@é?‘%ﬁ$&%g§%% ggﬁ%l@&#ﬁé@%nd myot ube assenl y
maimiaindhe shhpgoefale @A 5 nanofi brous scaf fol d. SEM i mages

show the structure of (A) random y-oriented and (B)
[0062] i grIex 20ansldelt stsinmgaf fholcass-sdotibhsoieeschipr grafigardryat artery.

I mmu | uor.e i nin obl
cob D P60 R85 e S P AR ERD syt From 1 03
wee§§ af§ o hdsksafht Gsu efifiyrddvasdid eificns btednigsimileitiesto the native
| mmunof | uor escence staining of skeletal MHC was

rat FRformed to show nyot ubes on random (E, G and
aligned (F, H nanofibrous, scaffolds

0060 oG, 21dmpsmplostophenmigad siiig i Prorasef t@ﬁﬂﬁ%%ﬁ@é%ﬂﬂ% F%Hé@“

(an ?‘E‘%"%ﬁhlg‘%glﬂ“ Még in R/ﬁ’écﬂl'af‘&aﬁﬁaf(ér)%-wéeﬁ ﬂﬂ%ﬂﬁt#ﬁdﬁr iA9Rae ekt B)

strates after 7 days show ng the gl obal
Vasatlaggrak afterrigeeks.

[0064] FIG. 22 Immunohistochemical staining (brown) of cross-sections for a-actin
(smooth muscle marker) in vascular grafts after 3 week-implantation. A) Rat artery. B)

Vascular graft after 3 weeks.
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| ength of myotubes. Arrows indicate direction of
nanofi bers. Arrow heads in E and F indicate nuclei.
wEealra4dzars are 50 pm (A-H) and 100 m (1, J), PCT/US2007/013736
respectively. [0067] FIG 25 Quantification of nyotube
organi zation and norphol ogy on aligned 15 nanofibrous
substrates. (A) Angle of myotube alignnent in
[0065lef BHan3% Whsn mynblesthate srownimnoasligngd of mp-nofiemnedanfaces, the

myo{'u%%gfﬁn? a4 leaﬁ I O Ser. Gk M&Bﬁl&! ??ar@"gﬂ;vﬁ G dighedmadedsers or

atlstlcally ficant difference
mcr@@ﬁﬁm@&}mfa{cwﬁﬁ]mﬂﬂ@es mm@lamligm‘t@ﬂm@n of nyobl ast
proliferation and nyotubes striation on aligned
[0066pNBLG RO WBrob kst dlighrdant afdnydnithssentdy poaedligned PokA cel |

S 0 P s L Bl o0

aligret hbRiBEbUIQIFE, Pllowtd lgnledctrmamﬁfunbﬂmescm aﬂ‘aﬁmigd)f myoblasts

Scal e bar ant.ificati
on (éga domal g—@gelbtpc? 13@) gy%ﬁ?‘ég}q TOYs tsc@f olds aég;; c?ays in
dlffé(réiﬁhﬁ'(ﬁ{ 88dis ! RirhSlofeédes¥nl sgmﬁg staktledd] M wag@rformed to

0. 05 0069] EI G 27 bl
shovn«p);pmb%s)@rr[@%é% > (30 ARGHIZROH FISB%{P? biflorre R devs )
and ?HQfs é%ﬁ‘/lﬁ? Léw ma%fuﬁ@ﬁfohd e'i’%@ 118%@ 0B SR Eekdl ?MI@C stainglg@nby

de view) an phase, co

randgings- @S@@ﬁ}ﬁ)ﬁnd KD algned supsgptes ﬂ)ﬁbﬁr i/ éiﬁysath"@]’ngé 6 &iatl plignment and
lenggﬂ cgfn?)[&%tek ahi0Rs HRALR dﬁr@ct%ﬂ%‘f‘ﬂaﬂ%ﬁbér@ ARSRHB@sHeE REEF

m cropatterned substrates. |nmunof] uorescent
mdlatamwlmgScadﬁ bagkast 60 am (WD andd 0p err GridaesPediveliow cel |
fusion on non-patterned (E, G and mcropatterned (F,
[0067) REGD IZSr@mnﬁiﬂbﬂion@fdwﬁul(e@rg&)nlmtmn‘ﬁndawpp@og;) on aligned

nanAﬁlrérogs ﬁwgr(aisat ?% m%o %%gﬁ%%%?e%%ﬁe to¥@bfodoar S
dlre&ﬁﬁ]pQB} Myetuye 1eh@m&ax Flags. @9 Mgodutteiwilltbaftbohdays. frindicaise
org ni zat| on gpgcgs on mcropatterned
Y Sig8 Ca“(tﬂ} eAﬂ’ﬁF Sryot ube alignnment in reference
to the 23 SUBSTI TUTE SHEET §RULE 26‘% ﬁ}) 200%/ 1162,‘61 on
[OOWT/EE@WQWGBUOWQPW%& ré)h&?rpg f tubes striation
aligﬂg%ﬂﬁﬁfb%ﬁlesqaﬁ(ﬁ@{‘)SA?‘EQ'dImﬂé&%Qﬁhbl@fd?@éﬂ ﬁl’aﬁie}anon (R, Ran; A,

ranes ube length after

Aligw) ofB)Jenwing wraﬁcme stpingpgyef ant-MEshoyripg 2 %‘i\‘(%f?? g“é)P‘EIB? Py
ahg&%ﬁ?&%& scifrbib §cect[b0(ﬁr {002 000) ?lﬂa(?ﬁﬁaa]tloﬁ' bfihe 3&centage of

Ication o [ast proliferatjon and striation
strimed Gllspierdpdays. et mé@amlsﬁéﬂ%ﬁwﬁ@am(dﬁffe@?ca (f<0.05).
i ncorporation for cell proliferation at the early
[006%9]agRIGaf 2T Mgbbiastailigmaen tailireyatebl ¢rgamiyatimdon 2 micropatterned

pn}%e!g i R od RS e Ehont g TA) AALHOReR] and

fﬁ@ﬂ@‘é&ﬁmt icdscsiiy. Eadckiy disgribgtior aftea ﬁtdajzh if ﬁéfeem@etlon media i8

showg;gég}s%qp %ﬂ%g%éa 81?4 @r) wgrogégg Fr}ega\%)s%atﬁ) ﬁ?{]%%nldﬁgorescent staining
of skble@IMVEIT wad pefornfedkd¥Bow bellfubibe Dle ﬂdm—pa'tleﬁmd @diandn (A)

randonl y-ori ented and [ PLL of i_br ous.
micg@@ftpx@p%@ E—gmr@ﬁ afte% g ) ma(!E 7 days QGnl—ad] S Hicate
direction of microgrooves. Scale bars are 5 pm (A), 20 pm (B) and 50 pm (C-H)

respectively.

[0070] FIG. 28 Quantification of myotube organization and morphology on

micropatterned membranes. (A) Angle of myotube alignment in reference to the
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[0073] FIG 31 Alignnent of myoblasts on

m cropatterned bi odegradable PLGC substrates. (A) SEM
w0 pga4a261 t opogr aphi cally m cropatterned gr ooveGT/U82087/013736

PLGC substrate. (B-C) F-actin staining of myoblasts

after 5 days in differentiation nedia on non 15

_patterned (B) and mcr O{Jatter ned %g& Pth(‘C jsubs r at es(B
mictRgypave directign Qroa-raHermeIGonyindapicragfened (P3) wemgeaes. (B)
' v 84 piese Rla@Greubahysat-gndiSte sutibidag
W’Té‘%bgqﬁ%thgdrﬁeﬂg ygggé%lg&gm (B-O r esp}cract ively. [0074]y
significant dgferaen 05 di agram showi ng the rolling process

for creating three- dinensional nyofiber-seeded
[0071 b WIGr 29 Quantificition v otyohlasisprabiferatiniandrstiiatiok gy i nt o

. 20 3l | n - ald Lot
micfRa i POV Rt 587 (SRR ARG b R prolipraon at he
early\gtige of Gisioachni nohgatierheh@oay arslasiffopittbrned (Pathmembragese itB)

an ut -secured. .[.0Q7 Fl L)
Quaffsefch ol PEERY e RRP I bRy Z A R ity
signdficamnisffaant (P<bas)ar nanofi ber scaffold at |ow (left)

and high (right) magnification. [0076] FIG 34 Laser
[00*&? n;FgGalso E}EM tﬁﬁﬁgéﬁlgf ﬁ'@ﬂt'tu‘bg ifma&ibtﬁ Igﬁ ahh«amammﬁmlmb.ogy

0 , nyobl asts and nyotubes in_ three-di si on
Myaqtihs Alighmend AR oS Sediffergnidion fredip 9 ey @B@%ﬁﬂz‘rﬁ’&ﬁ‘%&%ﬁnd (B)
aligRIAPTI ANQmBboud BhifGRAPERLE barl BEuaRNPI €S vere

I mrunof | uorescently stained for F-actin (green) and

oo {3’ lnﬁjb G eﬂﬁ%m{rnmé}gy hgﬁbg‘rt_s 3R miGpARErnE Bfodgﬂafuhl‘jlé PLGC

heal 1 n igned or unaligne i bers.
subgtAytesvl (A) SENBinBEE bblogogamicsfy sicsepagternppairesesginePLéi( her

nal i fi.b .Or ' ' r : -
s PR LESIE Ly AE 0] WP eanchg pon
patteried (B andmialopagtBined\(G) RiG@substral®. Gintafbe sljgnicr ged welbaregnized

ot SR P o By S AP BE B S5 L s 01
(B-8PRJedih@B61 PCT/ US2007/ 013736 (C) Cells are seeded on
the nanofi ber neshes, (D) After cells adhere to the

(000N OFICR 88 Schdnkiitic diRGdhishowingaf®yeiling prosbdsdor aeating three-

_mgration into the mund.M%@&G 36 ‘!hsf Vi tt L9 into
dimgpsipep! myalibergsaederbfubgfar e S gryEgtiygrentiate

i | &ﬂl?eg RRRMA Saliohtd Bhofiterd) QUi ;7d DFEIfSre@tiation, the
ahé&%ﬁﬁ'gne 01r1n cr o/%ngﬁgf [ k;g@é s. (A). show noderate 5
sheets greestrpldad infed twipladcaiiNd Vil a rodsHan ?ﬁ%&ﬁ?’é@ﬂe‘i-

al ignment. When the fibers are aligned perpendi cul ar

[007%)] t FES. c¥fgdemasdxytlinendoesirt(HSSY) stain dapinting ATeaniaatign M firee-

._cover i s great| . eel: -al i-gned
g5 RS A s B RaF oo ARtigeLle rgyalaancd
edges of he woupd wound cav '
007 1. 4siser Spulogpymetos i epfPUE MRSy HoEBhorbey of
myObIass ahd Siyatubes 1l thede-dibehiienhl whbuler nanofber sepifadein cross-
initial wound edges at O Jgﬁ)ur sS.. Scal e bar Sy 10 ar. S%Qn%d
sechipngl ¢a)rand lepgsaxis ¥5) #PEFE-r RS ATRES HES TAG RO HETOw ‘3h
for WHRES (B&n3hhDmRE (Fo@) 0/ nanof i bers  with or without
chem cal nodification. In all groups, m cro/nanofibers

[00“7‘?{ eFﬁﬁ.i 898 &dmatic of in vitro wound healing model on aligned or unaligned

fibers. (A) Micro/nanofibers are created as meshes with either unaligned fibers or aligned

fibers that can be oriented parallel or perpendicular to the long edges of the wound. (B) A

flattened 18 Gauge syringe needle is placed on the nanofiber meshes to block cell adhesion.
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per pendi cul ar to the | ong edges of the wound. After 24

hours, NHDFs showed enhanced mgration and wound
weowenagel on fibers with additional chem cal PCT/US2007/013736

nodi fication. On 15 untreated fibers, cells did not

conpl etely cover the wound area. Wen [ am nin was

added to_ the fibers, cells mgrated nore rapi

(C) Reldsi ars esdesrontiarang Fbrs mssbesnil reier eils adhsse fouhs Ir?é‘P%{ bers, the
needié ¥sr}§rﬁox}eﬁ toc‘ﬁlo"&béeﬁ i ?fam)ﬁ’{nté feakihd.zed to the

m cr o/ nanof i bers. ain is whole actin (green) and

07 npgt;é 3@ 6k 10 “@%ﬁ‘& ﬁgah\qugf ﬁf;l'vlngleﬁHbF%t?ﬁ%%d Jﬁ?%@hw

es a ours ars are
nancﬁfﬂ@&O]\ftFﬂ 43 ho88, NEDEFsh ynaifgncmmwro/neenyﬁbml(A) show moderate
m.cr o/ ofi ber tis

. an U
mlglr%’ugﬁ; ol}cﬂ CpYerage, dnd trgn(%)gﬁée%l ahwén\(e ylich | the% fibers S are ah%rﬁ:d
perpehdieulartio theredgﬁse)f densdund cB}s nmgraﬂmmrhmeud ccaaexagc {segreatiye.

SR RN T

the ﬁaﬁdt(el) G¥omal eﬁ/e%e egeaily r@ducéch Staﬁn B evholzracm CMdn))anddﬂoechst

o B R PR 038 RO B

are PAOLAr €si st was spi n-coat ed on silicone wafer and
exposed to WV light through a photomask. (B)

[00’?9\1;1%@%7% vtk nbin 3111 l?ﬁf-lb@@o %@@Wr@ﬂ%ﬁbers

eaving a pattern ace e pO yner
witlsad mhoomlmms:ablasdlﬁmo Inked gnamrmm@manofd@mwe ogded

pr S, ) R 05 1) AP BN e e

migfdioh Emﬂ@mﬁ@oﬁeﬁ@@/ohmfslwmtﬁﬂdwszmhmoﬂ;@miﬁqad@gﬂn

T e

the 6Bdrh, ceNp@fprad ok raidnt AdditasofdFGF leehamb@ietugreﬁpn Crerafirgher,

a tubul ar._constru nul tiple cel pes
elthaxi ipsglp tforpbgéwﬁém%toqwemﬁ:}r 1% fi ?eﬁﬁ§£@ﬁn%v&ole}ftm (green)
andinhbleS(blua}. @ottadwhitekdes egppdsaitiinigalapmad adges atdf hduke Scale bars are
invention with a rotating 5 drum collector. [0084]
300mmG, 42 presents cross-sections of vascular grafts and

rat artery. The inplanted vascular grafts conprise
[0080] L AFEG d3Sch stembly of oveltiarlapiere diigre/parofiber tigrusgraft. Individual

mlcro/n%ntok' geréhee?s &l % 1a?’§re% E% 'Edébddf @%ch%lttg‘r to %@até é)nétrch@sS\QHlll &dmplex

cted to Verhoeff's Staining.
arclﬁte@:ure I8 ﬁgsreaiemasmﬂ aa$en§ﬂ)a©ﬁa ginfl with crigsraress yibgi shjuelereed

o AR SSTECL ks R0, RSBl R
sheand rat artery subjected to i mrunohistochen cal

staining (brown) by a-actin (snooth nuscle marker).
[0081)G FAZD39 Babdicatia e Mietopgtenict Palyehet BilmaApAyesiive phdtedsist

t o i nmunohi st ochenj cal, st ai 085
Wa&l@“b?‘é‘é“élr?[“§1l’<9P‘6‘-’s‘§er‘?§ P&Sﬁ%*efgiﬂnkg}‘ég&%ﬁ%?’“%} %ﬁg{l g ‘Jé%?g @At
PhRbreQ§tNvithber v pBlyaitiedion was AN ciiped badyl, feati@gRbhisened surface.

covalently attached PLLA. FIG 43A is.a Xaﬁcul ar gra
(C)akler pohymer Bolution wis cas! pafaihe a@ler.erpesopisdrapd allayed;t; Pﬁ‘e{mﬂze

DG iifhs Belethéh praRs whay rohafkd siidd Wadd. artery
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subj ected to i munohi st ocheni cal staining (brown) by
CD31 (an endothelial cell marker). FIG 43Cis a

woamecnk@sl graft and rat artery subjected to  PCT/US2007/013736
i mmunohi stochemi cal staining (brown) by a-actin
(snmooth nmuscle marker). FIG 43D is a vascul ar graft
and rat artery subjected to_ inmunohistochem cal

(0083} aFRGn 40 Biulareeell type waftA | Aliznetarmndoplyrigytedmagofiber sheet.
B) sFé%ﬁJ ﬁﬁ*}%@eﬂ@@%&@m&t alreaQ‘sﬂh@ 'sﬁéeP@) ok Hﬂb&l@ﬁfdoﬁs&&ﬂ&nh

6] " The abbrevi ations used herein generally have
multitiesall typesvedifiersntlocationnindle gkfthin - the cheni cal and

bi ol ogi cal arts. [0087] As used herein the singular
[OOSBD r FEG. &1 jllusaaield an cevtrodptitmatg dppedatud ef th invahtianefidy eretaging
d gnl ess the context clearly dictates otherw se.
mn[‘f)‘& As used herein, and unl ess ot hervvl se indicated,
osition that is, entiall

1005F§Blie 2 PHSHS ot RS S LORBUR AR ks Theimplanted
Vaschﬁﬁﬁraﬁ@ Gothpr2 DA 0 Yot corli Boanll P Ibmdiales s

hlm@llBo HG?,%A@; \?gzplgrf?grr]acﬁa Eq%ﬁgtta%%ﬁ%a\%% %go Eg{ oS th Lhagyg,
42B%"§Ea£c&l§%ﬁ‘t 2R gg%e%gﬁl%f ) ?&ﬁﬁ%ﬁ%gﬁgﬂﬁéﬂ lt%ﬂlﬁ@ (brown) by

refers to a p mer in which

CD?tidﬁl@) mﬁleaalecea apksDadilEs 4aRaS aavaécaﬂﬁ %faartddgfétfﬁ@f  Sibjected to
mm}un{;tﬁyfggheﬁ'géaﬁ ?caﬂ%g‘éﬁ'owﬁj yE4-R@nl (48both HREQE MBket)O FES. 82D is 2

ypept | itionally, unnatural am no aci ds for
vasoaiaagm&emd@eaaammsubjecteqdh@mwmtysf@qhérnwabsta%&b&% ine
are also included. Am no acids that are not
[0085¢ n&FIEN ciddhectemByrosd-Botidne ofisaculimgr&istand ryagentlhe implanted
Vi ion. Furth a S
vascy TS QOPBTY o1 e P Lash bR PG 4303 N8y pna vt
arteBi ubBcte @l YerRosST s Stbmlr@p @Gl d3Bus zetasaﬂar gnafomdl refouiens

subjsgtgq nglgmnﬂ@stgg{e cahJ gtglamig S % d %% (é‘bgf an. eﬁg({elﬁlﬁpcdl%elrker)
FIe3Cek bhedculaP grafan@fat brtdr S\[@dfctedl t6 1rﬁ1ddmd1mmhermk:i{i€stammg

peptidom netics are al so usef t he present
(orehd i oo et arekes) TibbDss Vrear SR gndst frier
subﬁb%&mgms@mwmkuﬁﬁ@ﬂyatm 10 peptides. Al so

i ncluded are peptides that are inconpletely

gl ycosyl ated by a systemthat expresses the peptide.

For pRTASNEDD ESERIIEMONOF, TIED PRUFERRED EMBODIMENTS
CHEM STRY AND BI OCCHEM STRY OF AM NO ACI DS, PEPTI DES
r iRk MPbreBarid¥i nst ei n, eds., Mar ceI Dekker New
or p.. 267 (1983 0090 The t rm"an.no
[008¢f eFhe qbbrewaﬂm%s@hea%% g7 a#a hayRs fﬁ%@ ﬂwswealé?ﬁanmg within
the@l&‘énﬁéalaﬁ‘&bmib’élcweir{s as am no acid anal ogs and am no
acid mnetics that function in a nanner simlar to the

[ooé‘ﬂf ug gl HERHAS LAGIATAR "RCh e MNateadnbMdOsmMI FdfGents
acl s are those encodéd by the genetic code, as
unlese tHe oasteximb@elyalmta‘h@ offigreise.t hat are later nodified,
e.g., hydroxyproline, y- carboxyglutamate, and
[0088] P has D.‘h:dshelrelm end wrlse ofheriiss indicdtolys corpasitiontiept is "essentially
0rfrlgounds t

componen means %a? the composition contains less than about 20% by weight,

such as less than about 10% by weight, less than about 5% by weight, or less than about 3%
by weight of that component.
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the same basic chem cal structure as a naturally
occurring amno acid, i.e., an a carbon that 20 is
whownd4d261 a hydr ogen, a carboxyl group, an amnm POI/gS®OPY13736
and an R group, e.g., honoserine, norleucine,
met hi oni ne sul f oxi de, nethioni ne nmethyl sulfonium
Such analogs have nodified R groups (e.qg.,
(00890 r |"Bentide er)efeass toraoeityries dn high the ENoBERIRYS GFReENNg eqids e gren
fFhrof? &% ubtede! ¥
iointd g S o e B B e R
Additivanily; ahnatwoaiouing scidd &t eheanpde, $- féamrwc Pluﬁnelgﬂmate ang
homglflﬁfgfﬁlgl{e%% %lfscg n d?cﬁ FHho rﬁgil{;if hte arp%% eﬁenne Pcrlelélcr%altjyr 'ﬁsoot{e u%&i in
the pte:iem’ mlzénym@ CBuitHermgre, @ithd acidscthad ha{eﬂ&@ﬂ. odified seiticlude react1ve
"npucleic acid"

oo R ik PO SO0 TSRRRA S SIorplRien g ke mey
alsod@ k& A HiRAnTBAEbh. dA A BF the Amimtacids used g tha I@)Yesahem%ﬁﬁin may be
nodi fi cations th ~eof . Modifjcations i cIu Qt are
eithgrdhe P4 QFiLrigggro In ¢ %ﬁhﬁf\ﬂeaﬁl‘!r?&“@ﬁté%%% Soglfss‘ﬁ‘bgl i prpeent
mve%@ioﬁ NEPEROLALR, esigiidd o8Bls t6 bath g coshRicdrand abglwo@ylated
ro

en bond |n electrostatic interactjo

pep eSa sqdnhded awp%ﬁﬁéhaff s A empletety %IN@SMHFH@V @ S&%?fﬂ phat
expiwh&?fhg p%ﬂ%ﬁs FBf a %&e%ali‘ Rovithe b &R Qpaﬂﬁé A . Fl, iipenth@sryanD

i cati ons i nclude, but are not limted

BIOﬂ@EMIbWtQFdWIHQé#@% PERIIRES AND BROEPINS, BhWsiHtsin, eddarcel

(e.g., phosphorothi oates,
Del&&oﬁgwnﬁoq fhgﬁia 122 27 SUBSTI TUTE SHEET (RULE 26) WO

07/,146261 PCT/ Q [
[00%}3 di ’#11 3%{{1)[ &Hléno gl‘%isgrgl ?JI tg %g%ul%ﬁ grrﬁlgsalnh afx?hezl*gtgﬁﬁno acids, as
welBaspagind dcidarplogs aﬁad amindiaéitl uamuetms $hat ﬁcmdﬁlcﬁn inatrhapner sirnilar to the
nang‘élgrc o%{nla%(:lg gﬁh{]ﬁe ascglsbﬁlbﬁ%allgﬁtc@%]r&% mlno chiﬁ a% Eh%k:ﬂ%xcoded by the
genBﬁIddoﬁé G8 kel s thos®irhivib ahd:ouhst ard,llawsmaﬂlﬁbdl,se% Jdeidroxppeyoline, y-
conblnatlons(iﬁg s t.he ] spbas. i socytidine a

carbog@@lg@ma@r and OSPRESCTING, AMINA AF1 %%alg%sl TS t% c%rg%oun?s that have

the kdied BAIR cREMRIBkEERte a@@%@ﬁrall? edurs, anfins a@dgarafp ke o carbon that
nitroi ndole. Mdifications can al so i

i b P P BHEPEHS & SO LRI UPH 8 T EOpc & Hombserin,

norfeﬁmge me@ﬁ&ﬁﬁ@iﬁl@% rﬂéthmﬁﬁ@in@t%rl b, SheSRjogs have
I'body, " as used herein, %eneralh¥grefers tQ

mthﬁB@/B@mﬂP@I fe.g orfplepanngr modified rerkide RackBenes buf ris g’ﬁ same
basicmﬁyrﬂﬁgll ﬂjﬁ&luferhs% a&?ﬂ@%ﬁﬁ&@imlhﬂmi@ OR Rt dbat Memetics refers to

thereof that speC|f|ca y binds and recogni zes an
chegnital genpomt&ﬁethaté@@gﬁstﬂ@am trptin digiorptifrpmdhe %@Ffa’o%le%

strulélglpeoff anl BP0, BLPRE AR i rﬁ%‘é@mmﬁ@tstb |a91‘3tur&?l@‘i‘>c€ﬂﬁmg

ant region genes, as well as the nyriad
aminmatidogl obul i n vari abl e reglon genes. Light chains are
classified as either kappa or |anbda. Heavy chains
[ooarje akasdihbiet "mlegcamtﬁ merms DHApRHA sﬁaglbatraluied,e}ggblbgn

ich in turn |_nmuno
suapgif oy ke gy agtieae e PR POy ek B8 Hhuid ditps
theRBF. EVIBdifitARdnE chmﬁle Oﬁpﬁje )ﬂﬂ‘lﬂfmlt@d?ﬁ,(ﬂid;b Qﬁ)vailr(g)dhymmal gubripeshhat
. cont ai ns nDre t han, on e .of subuynit
1ncg@e@%§§1@ga ﬁggrﬁﬁaola\m;béwﬂwﬁog%b ?lﬁc%tré)étahtf glue}'actlon
poifils \6€ att:RAm8t4and YiRRGordlityst émiutiSic acid hgand bases or to the nucleic acid

ligand as a whole. Such modifications include, but are not limited to, peptide nucleic’acids

(PNAs), phosphodiester group modifications (e.g., phosphorothioates, methylphosphonates),
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[0094] The term"isolated" refers to a material that
is substantially or essentially free from conponents,
wobkioch4@se used to produce the material. The | PEEUSENT013736

of the range of purity 20 for the conpositions is

about 60% about 70% or about 80% and the upper end of

the range of purity is about 70% about 80% about
2'-poBidivhL ewganmpélf't:ﬁms,ébmﬂlog(D%m[d@@%qdlﬁqq?@lﬁo&'épm‘?l@?vémﬁ
mod%f%ﬁtﬁ)n\é\q}lc?c{ %éaﬂ&?é & Q&o%g@?‘bdarfﬁd?é {) dnac;?l4ech‘5{nq§1ﬁe sh%lﬁﬁﬁon

sor bi

ng e ast
of 5-brcmmsqr Spockf-mlaablbﬁcldl)nﬂi wadifications, méls'latlpns u@wamsfgmm@ﬁ

comgp%tlong %ué:ﬂ as h'e_?fs% %S(r%g elsob?ﬂ]q% eaﬁn'é%o@%cﬁf@%@éﬁl Vl?ﬁvg q\kdeég% acids
can al&t 1haﬁdttﬁdm-naa$al Uaed, doelr &, for exmmiqa agmasiolentMoedifications can also

.. includin not . limted & 0
et 5 R oB i 2b s P i G GE e 87 el aov o
anmﬁﬁﬁmﬁaﬁtions t her eof . [0097] The t erm " bi onol ecul e"

or "bioorganic nolecule" refers to an organic nol ecul e

[0092) Pi %lnbaldy"% Qséhekdit, g ferBIlyIRRlSR poliBéside Bethpidkis a f or
exanpl e, nol ecul es conpr|S|n 30 nucl eoti des, n% £ that
framgwpekgregion Famen ipappselofuliger fragrms ¢f dmmuypoqorjugatss thefgof tha
| 28 he RidBnilelihin lipRidefde th
Speméu%ﬂgéo%gﬁ oSt htiacns The ReSETch bep Aol ST
kapife e elpha.campshgaliaatrsdon. gy SOnSHRLTeBORBE A HI¥RL spfhe
yrfaﬁ %ﬁﬁuﬁc?gl(gmhn géﬂa%%@taﬁ Egh%s nghmﬁhﬂ§ b Qﬁﬁ@ﬁ&i d%ither kappa or

I popr otel ns, the I nol ecu] e,
lamlydaf éiegvyt chainp em@gmﬁhh%s @Iﬂ@ﬂ% @gsalmaépltf, %Bpfﬂ}?nnwhlé’é ip

deﬁneéil)lg umu 0%{0%(1&4 ag%%‘,xs 1%1@ SI%Mt %%n I@Q Qﬂd@gE a‘eipggt%%l

np 1°on 0 as used hereln refers

009:;&: at he %ﬁ?@%‘i’: fl%/ﬁ%%li gcgo:gfs) 'ec%s #}cgy%er:r avJuch contafms more

than! 448 $e GO BIAGit.t T IBrm Elﬁbbﬁ@]assz)ﬂ}enes onthcthi i hedet twgr threpsfour,
are_specified their conventional chem cal fornulae,

fiveygr six tEpesOf IUPETt to right, they equally enconpass t he
chem cal ly identical substituents

(0054 o AbGT g OHE TE G28 BT G OBHEta0y P glIgHee fom
comg%% ¥vh§h LRLBAI® Prddice 4 n?dte‘iﬁl r"ﬂfé'léﬁer-e@b@the rdn@d Oflpurity

ective" anmount of a drug, fornul tgtl on,

for ﬂ:e corepmsitionsisgbentic0%., st &% @h%boufa?rﬂfm prd 8¢ u@eaewf Qfghe range
of p ﬁ%ﬁlﬁ atlot fqyp SODE atise b6% dr nBfetharibosdspbem c ef f ect.
A Topi cal 1y

fect Ive," "Cosnetically effective,’

[00%95 P Zr 3, %%glt’ié un a Wa {e? GlbliBle aﬁc%vatelt _RGIaPe Wdsé ahted polymer

ersto unt of drug needed
thatti@caphible of atishbinges leagd tinhvey mpfetablyct leBstrl@ igles,, 1ts[qy@ozgqlght ofa

oh ticall :
e e e i e g G
o S L RS
hmft’é'ﬂ hN@vRICHBHANHS, 1686 BérdadcHeeri®iption \Whesisorptisrpmd edsbinhtions

present invention contain relatively acidic
th-elﬁ’egf]ctlonalltles base addition

J

)

[0097] The term “biomolecule” or “bioorganic molecule” refers to an organic molecule
typically made by living organisms. This includes, for example, molecules comprising

nucleotides, amino acids, sugars, fatty acids, steroids, nucleic acids, polypeptides, peptides,
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20 salts can be obtained by contacting the neutra
form of such conpounds with a sufficient anount of

wo b@7deest ed base, either neat or in a suitablBCT/D82007/013736
sol vent. Exanples of pharmaceutically acceptabl e base
addition salts include sodium potassium calcium

annonlun1 organlc an1no or nagne3|un1salt or a
peptigh figments ptbohyprries, bmﬁﬁp suhepsniunationeof thase et LY RPENTTHN

nbmﬁ%%%@b&uk gﬁﬁhyghyo @functlonalltles aci d

ion s S can talned 25 by contacting the
[009 ﬁo rpal Po[eﬁul ' éeszlsr(rg g qs%g gﬂqﬁe @%1 tHan lﬁ?'H Ilpglleﬁﬁ%r weight,
pref@ably,déds éhan00 D. sol vent . Exanples of pharnaceutically
acceptable acid addition salts include those derived
[009D] O "Cd)rﬁﬂfsﬁﬂ)ﬁlo&? thRGhvdatid, ke uRydiicpeih kedérs &, théyehipmisitions discussed

nitric, carbonic, nohydro ncar poni c, phos horlc )
hefe%h%?%@@#ﬁﬁ%ﬁ‘ﬁ jsalts"ang] P?gﬂfwgsagﬁaﬁ?&gwﬁa%lﬁl

sul furic, nnnohydrogensulfurlc hydri odi c
[0108h o $Ptens Bibstitacit wuptrae SBCiike b thel comwentigna chggriqeh prmulae,
writfB Eﬁgﬁl 198 5d Y&f, tfxé’%&ﬁj &Ebﬁ{&lséfﬁﬁ QRIS 105898l sGbsAGicHS,

aceti c; o i 'sobuty r|c mal ei ¢, mal oni c,
whidhemoudd tﬁﬁuISﬁr@mMﬂtmg t@ﬁb@ﬁm@ frcmmﬁlrt it left) gt 1CEH:2Omisriaended to

ha benzenesul fonic, p-tolylsulfonic, citric,
aBO%Q& aPF%I ‘met hanesul fonic, and the like. 29

[OIOSB?/S-IL%Z (L%tE ?tgz?g'%% nltqﬂ*‘ 26)f %/rr\%c}gtg%?éréb %glt is rr%eant a sufﬁcient

amo@gli i3 aStikeingas t@plgiviﬂat}& damd:dtldsml il éysiﬁma:mﬂfesialﬂ ‘ar ngfcally

rganic acid uron| chunoxlc
et GRSy LS L S S O PR 0 oy
effectRi3aLBGR Witki§ & thSambent of diog Ihealed af chh’atherasﬁs&eld thempeutic
Science 66: 1-19 (1977)). Certain specific conpounds
resuff the present invention contain both basic and acidic
functionalities 5 that allow the conpounds
[0102bnv eFliedernt ipharmspevtisalleseiabic wis'ds BE#Q laﬁlug%ﬁﬂ?té of the

com%g\lrgig %.I'a SavaGid Phic] 46 Eﬁa 2k d g rQRBURABxRT Rids or bases,

regener at ed contacting 'the salt w.th
depbdie @ﬁhaparﬂcmdubsgmeat{s ﬁwgd phhesamppnds dassBbRdSTSiH

com%lglﬁlr%/ s Of hf%:%%s ok on cbifin tgflﬁ@éfﬂr 2di@E @ﬂn@tloﬂahﬁescgﬁﬁg&‘cﬁﬂon

vari ous salt orms I n certaln

saltpduyicie obtainep by p@ttaqtlag thesigutiel fermsafisudhi dopppunds Wit agsufficient
an St OL%ng% gﬁsH\llgl%{s ée]r' neglc o?gldel grulltgﬂe Er@g%@lmﬁntf élﬁplest (t'fe

|on prOVIdES conpoun are 1 n
phaffigediitivglly eccoptatile babe additiof satth mcbdqmﬂunntg)omswgmglcgm S

descri bed .herein readily under
amIRERiUm, (Hﬁ%? %)rfua& o LF2 gg%sh%n 1v.,alt oy ag%?mﬂnglglm ‘g/%lﬂ% ﬁ&ﬁﬂ&ﬁ&s of the
preRONROsHHes ceftaih F@atﬁiéb&b@ﬂlb ﬁmlcmtmhncsomd #digtioni salmanah)be obtained
ted to th ounds

S TR TR RTN T
acid, Eﬁl"i’é? nBaf oY inVOsu@Ebié Inef REREnt. lEﬁarﬁﬁ]édlﬁ’]phéﬁ*hﬁcmmnquu:Qc@teiwie acid
the present invention ma SO cqni.ain .unnat.ur.a
addmoaﬁeht&m%}ﬁ%et o A3 o ﬁ*@f%&]&l@gc ¢ ik ot S grobpomic
mtrﬁ:t EfBordid) %{ongmgeﬁéﬂﬂﬁmﬁﬂﬁﬁbsﬁﬁﬁ?ﬁ%ﬂﬂlﬁwdﬁ@ﬁph@pﬁﬂﬁﬂ e,
e compounds nay be radi ol abel ed mnth rad

dlhy@ggqyph@ph@’m wl’@glc flmnoéXCHP@ﬂnéulﬁ]pﬁ hydj 1€ ﬁ-l}) osphorous acids and
the 1iR€128 %/eﬂl 29tHe %gléjd)en%d 165 ROV nodb &k orgdhic abﬁ@ tikpadetic,

variations o he conpounds oOf the present gventlo
propieaichisebutyriti malsic, melopic, hrogoic.suesininsubsisdfupgripdactic, mandelic,

phtﬁﬁ&?ﬁ%%@r&@tﬁfo\ﬁ'ict, B—'t&ylsulfomc, citric, tartaric, methanesulfonic, and the like.
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20 the scope of the present invention. [0106] The term
"pharmaceutically acceptable carrier” or
w0 pivansaeceuti cal | y acceptable vehicle" referspeDUS2¥97/013736
formul ation or carrier mediumthat provides the
appropriate delivery of an effective anmount of a
active agent as defined herein, does not interfere
Alsajinglndadtrse sefits oF anipe peidssush as wgingie snbie dike, nd saltsof gregic

amd%gf %ﬁ&dﬁ(‘frﬁ% ctun@ﬂgactl&aa'hd b 1R (deb GbRALINY1NBBLE 8061 C

or patient. Representative carriers
"Pharmeteutienl Waltey Joumal @f PhioaieefiseleicienPeotind 9 (A9 H Afertain

spec?ﬁ c%mpEﬁ cﬁZo’f itaﬂa trés(e)lﬁlc E’\%ﬁg&t coﬂ{ammﬁasﬁ%ﬁ%ﬂﬁ%ﬁéﬁgnalmes

suspendi ng agents,
that biiéwe Kerempourpie ebe @hvated énid sittcebase onmdd pdvtiani sess. Thei r
fornmul ation is well known to those in the art of
[01(131)3 MEltHe GiSutddl Cfoﬁmmftlﬁlcomb@rnﬁﬁale lptelfcralblgf regénhiatbd byedntacting the

ormati on, r.ni carfri ers
sl RS GRH S09 5% S5 U B ARAM P RRT S To e PR IRY! mappgs. The
pare%pfoﬁﬂ of thlel cBRipSE AL di fferYrbi ity ReariGus\Valt lfd)ﬂﬁr& i 280 phyhnbaih is
i ncorporated herein by reference. [0107]

Pfopeﬁr?éﬁlfﬁlb%iﬁoi‘@éﬂtyyl@&féﬂf’%fﬁ e topical carrier" and

equi valent ternms refer to Fhar maceutical ly accept.abl e
[01044r r i Terddition takels Eoriristiie preseal MV elion eTovdes coppEmAsyhich are in

T ri Ve ergo
8}y, OBl AU, k0,
chemicekehengshiuader pbygielodieal ofndiionpiormipyide e compaBAy plthe Plﬁ%?m
1nver111%Er)] ngcﬁgc? grlr})rodrﬁ aﬁ@gh elrt&lec ﬂ{eoo%ﬁf B*l fhekﬁ?és&g

OXI C an

invekibmby cleeinlical babmheuhcanl\m@mm&mofan wsvzatmemmpblé of a
pharmaceutical l y-acceptable topical carrier. This

[01638r M Tige @ﬁ@ﬁuﬁdsmEHe)présBﬁtM&tﬁbrtrﬁaﬁﬂmqnﬂasurmawral groportions

mat.eri al s approved cosrre as
of ffgip o B P aa s oL b Sont i T BB 6t eoRRIRA e
exaﬁ‘lglé' fhi \é&npchﬁlﬁ@fnﬁy bOragioRbeled dith Y&itoactiedikdtopds ol &s for example

ances, |sifiers, d t
ity AR 2B BORGPaRIg b r Al SOP GRS RS Hamipes
of tﬁé 'ﬂjéée)it QL Rioh SfBeti: tidabiB c@f heCirk WaaeRs tdbe dnb@mpassed within
1 ol

ical activity of the active agent, and that is
thesqpﬂpf:p the present yELHPXi c to the host or patient.

Additives for 10 topical fornulations are well-kn
[0106] t h@heaﬂetm “plndmacgytitally achdetable earripie op@agaqceuﬁcally acceptable

vehéc A gB e{‘st | ya %a%ﬁlab&ﬂ&l Bict E¥ufd that E@Ed@%%ﬁ 1%?111&&&/ dehvery

eterious to e |the
of anreffetth&l amofuumftal aotive dgemttak defined herging dasy Indt 1nt§ff€1@zm§1éhe

effqgﬁ%{eenééggqﬁel 50 n]]()%lg?ltagt?\il lo?%qe acﬁ\ye a%];ntt Q% thaﬁ(?%?ﬁéléﬂt@ on-toxic

ers, anti-
to th@kdét b fRidnt. EPicpinetivs carmsragnchldc:wgter odp;dmtlf\regqetgble and

. ' [ t t,
iy oo paes, gon brieh iRt Rees BERE bl Ol BHE! AOLAY
suspéﬁcdf@rdg&gs agielsnsrs, Sehbedtion eiimiﬁéflrs alid thahike C'Elnegr, fomndatlon is well

ot her conv nt i onal of t o I
Qv deRst RIS AR OF R GRPAR] BREmSsa gl Atitions! infpppation
corRbfing obﬁﬂe%gc]an/bé folmaeh R@tﬁﬁbtﬁn TReEDdi §ics bed PﬂaChceméHMmacv 21st
or al admnlstratlon tratjon aseﬁé‘ﬁ tor

Edy bmpglgptt,c\gﬂlﬂw W‘rll‘fl?%(\?g%ﬁf' ich; 1?1@?%{8@@? yre erenc
intramuscul ar, intralesional, intranasal or

[019Tbc ut Brrsmaesuticptyracesprehleitemcal erriert end AR vRlRnAiBHEET to
ph%gxg'uﬁ&ll@aﬁ@ep?a%l@ &aftiets, 9s described herein above, suitable for topical
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20 a mini-osnotic punp, to the subject. [0110] The
term "excipients" is conventionally known to nean
w@aoriten2sl dil uents and/or vehicles used in PCT/US2007/013736
formul ati ng drug conpositions effective for the
desired use. [0111] The term "autol ogous cells", as
used herein, refers to cells which area subject's own
applisetidns Arginactive Hawid phetiean vehigls cgnahle of suppending grdissolving the
. " i 0 " J . i r
et BbAUEIE i propBiel adalS0RbR. akEL i niAnsl) S
appliekée thofkininail, kaiw clewl dr oofds arcixemels of heharalaccudiedlyyesgeptable
opigh P, TR0 is ARGy AL S AR iR g o et
for ushai tepicdlegoursiceed Wwell.,, as used herein, refers to cells
which are not froma first subject's own cells, or
[0108] OneFe tdiarphirmabaiiticallyeaccspldbie, additivel ofeestotphaewatives,

.derived froma 0. segond subject and this seco
et S e e P R LS PR oF g Bl e
formtlatioP RSN ldd ot ST in(dRidkebvidbthe VIR H0EhEsletaRb iological activity
PCT/ US2007/ 013736 Q114] The.term. "stem cel Ig" ...as
of thy e orFgPw; t'i“’é#-‘e“r“éig‘tl%lﬂé’@P’i“éoX@atBétlﬂ hstr patient. Additives for
topil FrRLRAbAsAE QBIIASWn inGhdIRE, afiinby byARIS td tAE toptban@mposition,
those having a partjcular, specialized fun%tl o] {.I - Ll
as lqnéraﬁthapﬁpha@iaf«‘ﬂé%lﬂﬁ jogerizblcandnet delgfertpug fo the epithe ial cells or
thengf‘éx%{&l%?) EULIRS, thgiﬁsglgﬁﬂ%g&%se EhLiotatioDtENE Gebiliy Fae be

I ned accordi to their sour Cc{ié;f( adul t/somatic stem
compesitien. Fenbraypig, dnost fdllerss anti-sitantyrtackificsy, grgigients herenessy
ihtd Pl | WiipRfseRfactiM] drhdIRERY CoBR ts,
°pa§ﬁ|&g%?‘ é%)élga%é[ 8%%%1&? H{g étﬂ%blrl %g'ﬁhni p%t ent", as ugec_l1€xjg agent
presappiven, buffefing sgents, etbéri psrmacatiomenbeairets, 14l gphessanveational

type ut Y f - Wi

corlgt s L rbFe RREEL oSSl SRTURY it
r ) tipgtent™ . or,"progenitor’ .her.ejn,

ondoft sty imsmmies PRGN il HIERIARG B
supSRIEHy Aopidilfcbaanintrthamony) mttayeritirellementivatad intedl¢sional,
. types. These different. 10 1clze.ll t}/ es arg us all)(1 o
intregAd B §poFEFEpBYRA G PO B CEIPl T S To Y e Htioc o2
a miRbbiotioMiipetothoamijgel | s and platel ets). For exanpl e,

mesenchymal stemcells (al so known as marrow stronal

[01?@' | Fie t%ie“e%’ikfehﬁﬁis%ﬁv&ﬁ&ﬂaﬁy kAGWh RIfeas 3BARIsediffents and/or
rmng osteobl asts, chondroc%t es, nyocytes,

vehtsttis pershin Ermulpéing dyval comppsitions giieptive 195 glEgd usei sl et s
cells. Another exanple is skeletal nyoblasts, which
[01p¥]ef Bregeri ‘utojoggiyeellsT, epused herkinl wfeas torpgBE hick ate|agubjpctzs

differ eE)ti a,%ironf process 15 invol ving fusion of
own Sl AT GIPAPS €EFYs i nto mul ti nucl eated myotubes. [0117]
The term "pl uri pot eﬁg,"

S, as,used herein, refers t

[0112%]) | Thetprag a&og@e}ci glls”y & @847@“68?’ retﬁﬁsﬁg ,célg J{/etu% L gre gqcl a, ﬂr%tf
subjcdes Gk bellsydR@Rones thartoR b@iaid Gy, oPkionésiérest] daivedrfromla sscond

are able to differentiate into an% %e{l Bi%{oe in the
subjsetapddhis secaed thbischis Qe SHe SPeEiRbAgRE Wt Holt

reprogrammi ng they are unable to de-differentiate into
[0113e Elest tewn Thobmolapus isellsfietp uspsrherepip refer e edls WACHrg ot om o
ﬁrs?ﬂl%][e%fé &L@%lls??ﬁ@lcﬁn‘eﬁ{%ﬁﬂﬂ iRk ORI ok Blon&sehdiof{ erBred from a

neur a I's

stem ce ave a nore narrow differentiation
secpumt shjetizind thinsecdi gibiect ipootdhe sagresnscissiap die figtGubiest.
class of cells
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even nore primtive (i.e., uncommtted to a particular
differentiation fate) than pluripotent stemcells are
wo b@7802681 | ed "toti potent” stem cells. [0118]prdnes10et/m3736
“"totipotent”, as used herein, refers to fertilized
oocytes, as well as cells 25 produced by the first
few divisions of the fertilized egg cell (e.
[Ollé]rrb’tl"bteo‘srrmt‘stdzm eeltstvars ased hefeiry refers kd colls sapableof differentiation into

othercﬁe lgg?g, %(%nég t-£8 h%%tng latptaﬁ%hllats F&%&Flfédqﬁﬂ(%ﬁh kil & Merhfinally

0 an particul ar
dlffeﬁqneete@ sellsfsmh wemytbtoeytea n&mmgh@@& @tcl)p Steameells p@n’@%lﬁned

accogﬁgg t8ft19e11r|,§8urﬁy Falsc’lgl s%lpe% ﬁ?ﬁ%%@%es ?% ds’ten?ge%lﬁf lo¥ a&%rdtu% to

theirpatehbE @dtiotens pReipetsnt( muliipoteimamd nsipotehth t hi s
specification, pluripotent and totipotent cells, as

[01 15‘]3I ]tThé‘ferrﬁ ehﬂlﬁoté’tg” Wk bt d thbRin) l&lfﬁﬁl td alls Eamrproduce only one cell type,
erentiation Into a conplete organ _or tissue, e
but ha@e e peqpery; of seHreraabAIch distingpishes fhgm figsm n %d%%&?g#%’r
SHEET (RULE 26) WO 2007/1462@1 PCT/ US2007/ 013736
[0116D 1 T8} teThe mudtinetengool Toregeniir’ a6 usndherciy refera ép ¢ilp grhjeh can
give r%%f f N Rﬁ% Bps%vérgltc#ﬂ;f ! rtﬁfterﬁm%ﬁgr |d1tfe‘?erﬁiaﬂe§ %illécy?&e CI'h@ée' BEsent

entl ati on, such have

cell types wrapselly yloasedy wlatedee. gnbload eclisisnehors st Rogst Ce&ﬁaf"flé‘ieé’#ﬂo‘i
cellsﬁxe}lgl ba&%%@s % ?x mg&‘?ﬁﬁﬂ ?st%'cgﬂs Ro kfrowl Qs%&m §itbmal

verse erentiation (i.e
cells) aredivilfipotan cellst amlraye @a:palblﬁ szaifoymmg oetcadasis pl@ad@gytpqq Hyoeytes,

ad1pglg;t%§2£§e}1% ﬁ%l 1g,naﬁa %?ﬁa{lcfe} %%s chﬁ E&Bﬁtﬂé@éf{%ﬁg is iddgetagel |
myd@ﬁt@ﬂsf\f/lﬁélep%feﬁdnhﬁil‘y gise fideeto slonhatel mmsdn ccifs by ardjiieyemtiation process
progenjtor. ce

ch as obl ast to a
1nV°fer}§%f"é1°§t°§}ﬂdE’é4“Ial s wig ’élluﬁ Céé’{aé IPYO 23]}/ A nor mal "

stemcell refers to a stem.cel or th
(01T oo G R eI G SaBRT TR sl e BRSO sqh B
ﬁ[t 8L, g?ﬂﬂ@%é{ﬁ?pes{b@gﬂ bipeSist 2 Plugipytent/stedecdle aferameftm |
ange o 10 celTls

that be derived from %’P&’ﬁl.lﬂ athst m
d1ffcreilﬁate infe anpieclb e Exthe badyptesange PeARisg A Pbr

reproH mnﬁ“g thtef fre ‘ﬁﬁéﬂle LUl Bt 1ht%@€h6 &lls from vﬁﬁdﬂ“t}hbﬁwel&n
mal anitmal that is healt I n trast

deriaed.’ mmwmnopreslmm "@@mtnpote@f"@r%gepﬁoréeﬁl& &1 é‘@‘l“la ¢ pelfsyhave

not nor nti hudidten® REm QBT XA idther class of cells
2 RGP o@lf%?n%&neéo M odi t |0§pa1t1 i Ig’ns or pathogens. Thus,

even oo prixhitise (am oeddnitteld fofeartiouipriiiisrantistion @) than plyripofent

0 is an environnent in
Ste‘aﬁ?]lgsﬂ]r%@gﬁggag%smﬁﬁ e Qgﬁ?%%er ate in vitro. Features
(0188 | B ORIy 2 Wl ﬂ%% TPt ol B b cells
proé@ceé V\? ﬁﬁ?ﬁrﬁté}&ﬁ dﬁzﬁblcﬁls Sﬁ{hederﬁlﬂieﬂgg@cel] (fe en ﬁmbams at the tvapgnd
act or s, to a st ance.,t hat
fouéﬁﬁ‘”e%‘tgieﬁl@f 43861[51?18?1’& g[r ‘éte?}rcS V%ﬁ‘e a@%ﬁ Q défln er\‘;\‘ﬁte 1Rt° any
typb Bt &hrAfdRMichRr %Jé@le@ W dr ek nplEdi sufgleasﬁ@tam spinext ndmld gs(e

not otherw se a conponent of t b d| um
riseatn otcheplotgaapimal agtsiien i afyiab fherayriy %ﬁ ?‘I‘%‘é‘tm ihe part%cular

spe%%? eé %FQMSI)C?A Inss @@dlﬁ&tlsﬂlpﬂwpafén( ana&émtaagoals,;asfmﬁde tells
esent) if secreted by cells kD 5
Wltblﬂﬂlﬁlmt@m r@ffﬁren%atlﬁmnt%éémwléfa oFan GhtisSH R reforred s

npglggrfd{'ap.iscge%cetug_ achi eve the result obtained
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by adding the growth factor exogenously. Gowth
factors include, but are not limted to, basic
wo pwroid2est grow h factor (bFGF), acidic fibroPtEHES2007/013736
grow h factor (aFGF), epidermal 25 growth factor
(EGF), insulin-like growth factor I (IGF ),
insulin-like gromh factor-|
[0119] 5t Tde dyrmy élr:qh&érenfgwhewa RS vssé%r.emmfe(r@ 3 retugn g pelirto a less

spec%ﬂﬁ@d figtel AlﬁeP@eldiff&én@lMdﬁ §RELREN wiIMERE ke @B4ditY 'td"d1'r9ferent1ate

bone nnﬁp ogeni ¢ proteins (BMPs), insulin, cytokines,
into gpEprpikdifferent celbinghbgevas pqs@bkrpalpr 9] TPrTQEFANIIBEI &S process of

reve@stehﬂferé’t{tf%ﬁ@ﬁ ?% d@?ﬁfeméﬂonmllﬁ& e c&nﬂ%l?cgﬂedgﬁéﬁ term

ferentration factor", as us ere ers to a
dlffwt@@qm endiThatires fideessaramingbths celitockskdme morsrigaitive. ckn
: ial | I
cxari DAt 8 PRGN m SRR BBt S, sulnyB By
primgriempeblashrte a swisge stemesll othsatellje oall. de  substantially the
same conditions for supporting cell growth as provided
[01210}/ an"mexhald stetl call safers 8% SRUBEAI (BLikEp Oy thaRldeEn@Gkhi¥®an
2007/ 013736 nt hesj z

sberFI RSO BY LTRSS CHSTIHEF B BT G0 TR e Pl e of
cellssthiftbierdatieed fAInt aichatsicwedell, It the c6:0ER 6ﬂ£ﬂ)&1f)§t):nt%€bﬂpédllsfoﬂ g

trjXx be prqvided in solutio nponent s of
exa%rﬂ &l flson i e gqrfxmle,.  EPiRgen Al aﬁlﬁfﬂal that i3 heplghy. In
contﬁa@d ah I'dnOARAET dtéin cdIOERE] to ARRnT @l1That i AEHRY, IUE for example, to
aci t as used herein, refers to the conversion of

one ar ?f&ﬁ“}{f@lo@é PY ESpficomegifivalipes Gigathperyen iy almermal siven glls

dﬁﬁﬂﬁﬁﬁﬁ&ﬁﬂﬁ]ﬂ&ﬁ@ﬂklssue specific cell. [0126] The term
"self renewal ", as used herein, refers to

[012 _I_L‘)'A 'fg‘?&%'eﬁﬂr&ﬁﬁe W ol én%?@rg]%htﬁl%ﬁbﬁ " tcél%'lr{lu ?%]I%erlite in

. The term "align erein
vitrop degthteg of e eoflmfnnbetrlsclll@ the mlecﬂmmus whwdlltlyamﬂs seafifwbd) and a

SUPPM%E%SEP tgxte (L&‘;ﬁ‘%{; QQS@' Qé (]_ri)b ? hd s?u%ce r eesor{tl ented in a

rectlon an TS5t on forns an
er, of .alignnent h t ation of. an
o123 SR S e 0TS e O RS o
cellsahd gmmtmnlens glddeheo the \ciatré ﬂﬁ?lﬁﬁlna.s heusianhes, ssegot@&lekme a
e alignnment axis an )
corn PRt S UAREIGHe b T BT R CUED I AC g o ghbcul that s ot
secraodhbhybiells baﬁg ﬁtﬂﬁlteda(im@ﬂﬁig Rhy 8REerBIY FpresS) ol ¥REREESLY cells
horth on& al égnnent of the fiber with respect to the
in the, oul %@e Yms1s Gpt seerete bai amquat sfidsns tpackieye éms@%llt pbigned
by addi@y $t afshah theibo? catR¥hdublyO Gré thifi@ork RIS, tuf %‘nt)h?mlted to,

ge axis of alignnmént can be an angle sel ect

basiq g APIEs g ity ArRETD, 2cta Nieehia® exidh Sicias éftﬂﬁ,férﬁmﬁeand
grow@h fA0R% (YOG, leﬁﬂldlﬂé%rovptﬁtfél&ﬁrl éﬂ,‘IF Qnﬁilsﬂlﬁ'-h@%:réf\%ﬁ q’ac@orqf]aGF—

or bet'ween 0 he term

1), Pé%@@'%ﬂ%d %TOWFheﬁ%@PI‘sAB éPEG ) [ypssuler pmﬂosmhzﬂ cslt afofh fﬂtctor
(VE(‘?:‘fﬂ)l eiviSA, S&é%@%@% te&ﬁ%mg%bsﬁfm 2 ok Fse ghf%mokmﬁs

cylinder. Spaces a anne s can be pres
morplgens Hpufrpliing aptibodissi tberprathing nd squbmele‘clti% rod.

[0129] The term conduit', as used herein, refers to
[0123]n Bhg ot “dllﬁffatenhaa‘loe $anT Iaahéeyl her;ehi Referk €2d moletuls hapidduces a

Stemi-E%]? ]?ro? ‘Ifq‘{’zlts[% ?gmllgﬁ ?(gépa\é%?%qr specmq Ded cetl % Wal I, an

[0124] "Extracellular matrix" or "matrix" refers to one or more substances that provide

substantially the same conditions for supporting cell growth as provided by an extracellular
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di aneter, and an interior space which is defined by
the inner dianeter of the conduit as well as its
wo engtiim26Spaces and channel s can be present bepamEEsR20DTIE13736
individual fi bers which 25 conpose the conduit. [0130]
The term filled conduit', as used herein, refers to a
conduit in which a ortlon of the interior space is
matgly gypEhesiEed by fqeri@réﬁll&m“ibé qaix m%?h‘PestPYlaP%?n wibeFH@l can
Altgiﬁatﬁzefy' B Q%po&ﬁ{(%%ﬁpﬁﬁﬁ’é #he hﬂm}éﬂﬁc&spr@ﬂgeﬁh @&Bﬁéns
can Fresent bet'ween the individual fibers which
Coremm@tg of yrhextiap¢ljuday megiran include lqupning qollreee and fikrong@ing
or "seaned', as used herein, refers to a junction
[012%r nBlet thyn Fricgdnieratjye cqpadityl’rag usedrheieap péfeny to thg eotversianed a stem

cel 375 e HEER @ﬁé@@ﬂ?&&@%&%@%@%ﬁ% e

05 R SRR S U kR, i wm@%’f&aﬂ%ﬁ e

spebifitat®xanpl e, a seamis forned by joining one region of
a sheet to another region. [0132] The term seani ess',

(0127 UsiRdee r"aa od, 6§ @68 hirfin2RIANS LR icalatidn SEAIHYs ih@EBRus
The term "cell"” can refer to either a singular

polymesesogffold zvyhersmt tast(GO¥efthe fbessi arquepiqnésd in 2 gepepal digpotipp and
thefr gflgﬁtatﬁ))ﬁtfé a%ﬁ zﬁ@st({f 'aﬁg‘rﬁﬁ)éﬁp Oﬂ?ergnentaﬁén y589 of\Rh &b&can

r se ect fromlamnin, collagen,
destefondst 4virage wlep%@ngnment POA. S Hevivieontcan fip exyressedas thegngle
foﬂ?ﬁget@%nﬁth@ah efft dx ba‘ﬁd gﬁéﬂ;‘camﬁ Jf thl% b@P d& dQ\tlatIO%rIlH@g of 0°

ofher "things, nmeta organi c po yners he .
exhglii perfecs alli@ni@nbﬁndaﬂﬁ) (rrrg%ﬂ‘ii) exhinis pribegonehedignpentyifithe fiber with

n nan c as
I‘CS%E&ES tgqullcoagfa e ?}88 ﬁ? al t P édl%eglgﬁgpé}hy#ﬁﬂfl 1t Ctﬁ‘{ %c%%dgrd
devimide of the nﬁlbarsffrom el avqma:geyxms of sligafeot dgn Weha aagleselgaed from

di angt er. he be t Q J o

berfike s CogieSn ot B aetvaeh 00Fne S HERRert ity BB cen 0

andeTst] beeweesi 08 Bid 268, eetealdes 00ind30pandi ng froma first

di aneter to a second di aneter, wherein the second

(019852 W@Ecet%rnh Srod7, 8aised hérBianvefehero falﬂbﬁdus pbBRE ﬁfaffol:d(iﬂlﬁﬁﬂ
The term "hirudin", as used herein referstothe

esseifiah ineibe ehap pEe BljgskeyBedsr SRaceyand Rangals caple RhFdheen the

indiviiaBBb RN HRh 86hbs¥ideGod.yPe peptide has a sequence
described in Folkers et al., Biochem stfy, 28(6):

[01\%51? Lrgbiin ¢hAGRY: asARE H%Qe?n Qéfellrg lk§ M{jb‘tgedt Akt Hdss H@ﬂ’lgf'c?ﬁncdncal

one or rmre mut at |ons ewer m no aCI nor e
in shapen Jdhacoutiyit heh eminoerd wallpaid i ouiel walb an interips d@metwm@xtenor

dla%e(a %‘P&‘ gﬂ %f&ﬁb? Epdagg §1h1c EHdde? %Htﬂﬁgé ngasdlglﬂgtéreogfthe conduit as well

as ﬂts lv@th I Sychices, anldepamaki icam bect&&enﬂlﬂtwe,en ﬂmnéluidﬁdﬁ@drsm% 3

& (gyrudln wWth the N 20 termnus nodified (ie

60%03? &P hirudin with the C-termnus nodified (|e
acet at ed) hirudin fragment, wth the N-term

[018hai Lﬁ e"?'é% CEYy &ﬁ“ﬁ?&thé’lg%ﬂ Feep &qj%%or‘rilu’é*o‘)wmﬁh apomon of

thelthtbH6H s@acferi@@cﬂmfsed%ftmlei ﬂ@te&lt erhmfmlai meef#li ciin Beh Bb10s
(approximately resi dues 54

polymer soaftaldy SB"S’FS #Mdrshapngl swp%wﬁqen‘sbpt‘ggen the individual fibers which
cothgokk (@RIl v8fuihi rudi n fragment 55-65, acetyl

[0131] The term ‘seam’ or ‘seamed’, as used herein, refers to a junction formed by fitting,

joining, or lapping together two sections. These two sections can be held together by
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[ Tyr (SG8H) - 63] - hi rudi n fragnment 54-65, acetyl
[ Tyr (SQ8H) - 63] - hi rudin fragnent 55-65. 25 Hirudin for
waig@7ies26hi s i nventi on can be produced from a REr/US1097/013736
of sources. In sonme instances, hirudin is isolated
fromleeches. In others, hirudinis reconblnantly
produced from bacteria, yeast or fun still
mecyamgH sncans, pushian sytures 198 By ehenyigpl sg?ﬁeh%@g E%ﬁmealmg or adhesives.

For Bﬁ&-ﬁ’ﬁl@ aedth B GNE bRl oty RiRADEE sShRNY ahOthBr @Eidk.e

honogenous products,” while hirudin isolated from

Ol#ﬁ N %%erﬁ?‘gea!nﬁggsu qgu&{%ﬁ 5§r§%\h%ﬁr9P%EQB§ gé & aas@éllno g.

udin’i's conmerc aval rom corrpanl es -

o e B S Bb b lfc Pl Ph SATAAR

£ﬂ1371 The, s& ﬁl "V' . whether, utiljzed as a bond Fr d
(01315 ptheyermn SEIPREHUPCRFEX CPBPIRBont, UST it €t &8 TREISSI°RE
frorA laniinCébIL S, HieRdcaradd Bledat y is attached to the

remai nder of the nolecule, for exanple, a polymer. H

(0135 FRTRASstdnPSs Red Q@r&%lls 1RARIRNTRA BL HaBOSE, 8@Bng other

conpri se polyner scaffol ds. These pol yner scaffolds
things,metd @nd pigrrjg polyeessnd¥hes dhef stest fgnads gk #n Qrgams pelympty the

pol}%ﬁérxm?& aSEAIHRLES ?ﬁcfrgﬁ‘ﬁ} r#%?m ta\ﬂgﬁf as d%%fbg@héii&n In other

ol yner sca e m cropatter ned
wodg)|if/tire stestoamacbet fiem aTiveous polyprosiceifadsthepdtane dgarojaref the

ﬁbe%g \%flll;boel be?we%Il 1%@%1 SRS %ﬂg 'al?cﬁt § Qenﬂ&{e%e%n % g%n?ﬁﬁﬂdf&&%rt%@re

ongi t udi
stergtiigr ccapatﬂeofeempamihﬂgyfrorﬁ hirst dmm@r toi agsesondriihnaater 1 @hgyeih fireesecond

mm@ﬁ?ﬁw§“§%§g%nh§ lﬁqyegﬁlon can optionally be forned
i

a
T sheet cri ss-cross sheet,

it, rod qr filled conduit h 031 .
onSG0 et o PSR e TR SRTRORI R e
anaﬁ%@ Eﬁeﬁ’fof t T‘&%Sﬂ‘a@rﬂn(b&lé %ﬂﬂjtﬁﬁﬁ)ept-ﬂéelaﬁl@ma@&icb idedesb&tin Folkers et

invention can a tio Jncl
ol Facberis 230 60 21 41989)- Aot Bt %mCEﬁe aptclswit e
or RORMIRGRHS, IfSAdr ladhirRCe R Bt 8m@oCdcRis SShbmicA @S @ifications to one or
al i gnnents, shapes, and .addjtional 15 conponents can

mogg aIhaqiEeSidHsy %}\ﬂe%ﬁ’ﬁmnaé?nsrﬂéﬁ%‘ﬁe FREPRFS QFrhimudig e uizentd-type
hir@fin, %E\Bhﬁﬂiﬂc ﬁ&m’uéﬂi‘ %Elhf&% ndhSulfRAPY 68 hBRdn AirulilF8yith the N-

I nventl on do not includé a stent. "The conpositions can

teryisusmedificd(ie a@sdeecanlgnweewﬁm@eﬁoteﬂm}lm@d ipde prsiyinted). 2
hirgin g;@{legﬁ% tg il%lgl’?-‘&%rﬁlﬂlal {wﬂﬁﬁ baded ¢ Pﬁo@ma@pfeemaefp&w@ r

i rst aspe the 1nvention
hirpdiofraghasnt alltb dw@@mr@hdmlmd\elei@h@pprgé@a@br TeBidaesss -0

BRI A Dl thenc) 1405 USROS 0iBGR] hautlk 35k t1080y1

[Tsd(SmHDéB ]shlruldm mrr&memﬁﬁ ﬁwtﬁd‘lﬁw(ﬁ%ﬁt&] hhedlaﬁegrage 55-65.
ter i bers in th o) ,
H“%‘é PTot°8 mtt 1an%vc? %1%1 b6t e@mf nanorre earrisje"?y (gg%a%%g{ 1B5%8%
inshacREidinsis 1sblatedé‘fam’t kechee Xlﬁmﬂieesl; buneimbmdcqwrbmanﬂmeroduced
aver a di anet er. . N the | ymer
fromapiet. 4 o4<L OF ikl 4 P"%E%‘S E‘ THERS Cé’F":l,“ctaoy %?610 u?”‘g‘g 000
Refspitangit ﬁfd&heﬂﬁbab@n&ﬁémna iy prdBuce hibmdgemend prothints, shie higelin

1SO?3%€%-P$Q%I§{C§ ! sj{:a%emclu eenrig’re Itlpantoplee hlu(f) T{ a?nl'ill ng ?‘il lnrlS %grgrfn];rocla Yy

available from companies such as Sigma-Aldrich (St. Louis, MO).
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the m&hﬂmh c%alsq’momlweméudenﬁatqmlseggm aa , gé ’6‘8
pharnga\égxgt*acgll%aacc eeéxc f1en{ hﬁbe%é Q%ﬁmh’@ sthlé}&sfdnb ra@(uﬁonapol yner

50 nanoneters to about 20,000 nanoneters. In an
exenpl ary enbodi nent, the average dianeter of the

wo pimengs26n t he fibrous pol yner scaffold is froPeHDS2007/013736
100 nanoneters to about 5,000 nanoneters. |In an

exenpl ary enbodi nent, the average diameter of the
fibers in the fi brous pol ymer scaffold . is from about

[0137]1, DROSymEnbHEYer, svh@tberawdmd 20, ood ondistipied epeendiqrlagio 30
bond, 1fn<yibcrrt%L file o@ﬂ%%gﬁﬂé dls;E)l d@{(ﬁ&? e dbRARS 86 réhaiddR€of the

ers | Fous ynmer scaffold is from about

molecdld, forexamptesa polymembout 1, OOO nanoneters. | n an

exenpl ary enbodi nent, the average di aneter of the
f'm@C&nbo}zttohe fi brous polyner scaffold is from about

2,0 nanometers to about 10,0 a n
10138 3 SPYPORBORFTATT R R PRy o | Somerr e R e
be ﬁb&%&}éﬁ?ﬁ) sgi‘ffééd’s@ aﬁ? ﬁﬁﬁf&%ﬁ;ﬁgggélvﬁwiﬁf@gw?ﬁnofmeam?w
scatfolso Fhess PO EARYIER Enalso P e Oa%ﬂﬁsﬁsfé&%?%%"ﬁw il

fds of he iBiéat dptivmeliebe whliged or they
comp(%ﬁ?ﬂpéﬁlf/én(r t@%fb(?g?oag pol1 fms (ﬁlgﬁngilol d i se f romd;apout
can bl st s oAl O ST AR dPECoTpRpSigiRs S
polyn%%‘ gﬁﬁ{)ﬂlﬁ ¥f ﬁ@‘ﬂ%&t{l&%ﬁn optidRaliVes f%ﬁﬁedihﬁmlhepe aich bhesheet,

ers 1n the fibrous poI mer scaffQ

criss-drossashentresonguity @dailﬁ Slied cpmdy nB‘FFé{"g}Pgsm‘i’% aa?(%&%wﬁ?rgp%&ﬁs
of the i e%gbﬂTFa'ﬁtlﬂ’avé bseeaﬁ\ﬁ? Fl@g @an BU @Qﬁte@! e cbﬁ@osﬁﬂldi\@ bSpolymél ef

is from about oneters to
Fﬂg?rtorat he

rom bout nanoneters to about @Pgl

compBRdhey®h @idsin tﬂemnamvemgﬂrpt @gg,nereém geTeRiRgMment fAlbigly

di apeter of.the

i 1l If bl
functiog. %ﬁqr%(%lpn 6hq51g66§1t10ﬂ b R&: ihdiiQlse Poi"li/em%?ngﬁﬁﬁé sQ!

nanoneters to about

be usBRMATERIchginedrdg mmweangmpbmya@mgglﬁ% fnctipse

fibrous polyner scaffold is a nenber selected froma

1L a)nqﬁ?,fdup%llzm;s@omcaffoI d and a m cr ofl ber pol yner.
crof.| %Ao %r&e scafm}1

[013%i chngrfiraicagpest thedrysid SRATNGE

polyR&LBfIa 2R btoud &%em&ﬂ‘ﬁlﬁﬁﬁﬂﬁeﬁm dbaloo Gibers ¥h3HGan have a

o%w 105 %Xrﬁgrlses a fibrous

nanoneters, and espeC|aIIy bet wee

rangm@;bepmﬁtg‘s SIn ay@xgﬁﬂarg@g)@p 1§§nb aﬁgrﬁ%eré?m?tefo Va']ﬁ ers in the
ﬁbroysg%cﬁ QresE%fﬁQJl ¥ TRim seaf d. Phﬁﬁ)tﬂéﬁ:‘fﬁtof‘ab@mw@(mhaamaéters In
an aver atae fiber di arreter i@e g a.%mus oly%er
anotmﬁmmlwsmawama ¢ averamyliameier 6 HiedDes i g qdrous p
scaftﬁgin%ﬁg oot Sgt%%%é?&%t&?&%o%S%O%M&s allﬁdmab@hﬁlar& 000

hese pol ymer

caffold
embédimentdihe atvdvazephapsstas of the fibgisinythe Tikpous ﬁ%lygjleresga%?lﬁ is from about
50 n%a%}a;eg%{g)l aBP%’l&H %B ﬁénoﬂf’%{e'rél qn %19 H{ fehlbéminéntgﬁhe atdisge

rlces A vari

t
dianfR@dr &Sﬂ&é $ibkms mhs ﬁbmhepwlmnaw@ﬁ@ld rﬁijyxp ahoug Mx@g%m%tgxﬁ tg,gbout
5 005 ;gwneéegﬁ C%n‘g %g%@@& %Slbf)&lg{eﬁp the Q%r){é?tﬁarﬁ&élf dreledtbersAn the

om one nononer or subuni t. For

ﬁbrcﬁfé @B]?Jn%r sdaffeidiiciran apmik 088 himometsitsto gbow 20069 panogyeters. In an
exerﬁg,lpv( #nlaag Ilgﬁi{)%andlametra tf‘ﬂl‘ ?s %?Sef fHrds Xolymer scaffold is
fronD AW l(bﬁafn@m@trersﬂ@ biyugl Xbﬁ@hmﬂagste(sPcm\)m f:p@mpllarb gmgo dipphe
avelggg@grlngtgr (?f(?ch nEtge?s s BIOUS PO ynzflerr] QB840 A8HERHof2, doebuni t

nanometers to about 10,000 nanometers. In an exemplary embodiment, the average
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from aboat 1cxmnbma1at fomheutBh eameofeters. fn ap SEAHBITY €
f
d1ame%|r ogtgs ﬁ?rts én ﬁ'brhoug %cﬁ I In%ﬁﬁd Eﬁ%ng hicues ?Qfonﬂ%'r%ﬂ‘%o%t 25

500 ng@p}ﬂstersp‘rp&p@g b

forming aaokriotsmadrelexpobymer, [eif. AT SRERIS
com Sir?elf l{l]rh%]%@(h&)élcﬁ%? g&§%l§i‘r%h'c Qcid t@%@ﬁe &)@b@ﬁfeﬁ?blfr(ﬂd@ﬁde-co-

25 formng a co-polyner, terpolyner, etc. For exanple,

lactic or polylactic acid and be conbined with
w@bopcosd2e1 aci d or pol yglycolic acid to form t hBCT/US2007/013736

copol ymer pol y(l actide-co- glycolide) (PLGA. O her

copolynmers of use in the invention include

pol y(et hyl ene-co- vinyl) alcohol). In an_exenpla

dlame@mfdue'p frbers in the fibiony pabangs spadiold i ffﬁa} 3hout 0. Bfla@iﬂs@rﬁ ti? about
100 na\ﬁ,gingtlgrs i a@eﬁ@‘%}?& ?rﬁﬁldﬁﬁén@ dnd J\féfﬁgé glaﬂ{ete@ BAthE ibers in the

ter | ene oxi d

ﬁbroupmlymcmaﬁﬁgw & ﬂrqm dmtt 0.p opnppictays fal a@@\ﬁéo napeIneserysinga,
exemp? %{) el%ggaﬁleht?me rd{/&agefdléﬁgf%ll Sf itk rﬁbel%llﬁ‘ﬁlte Iffbrous ?bl%@laicﬁffold is

uroni ¢ acl ypept i

) roteo cans,
: O ggﬁ@n@pt’,the average

ected from an

nanon@kdrf Natah @x @oplygsmbodimantpth wedrkyel diamactendf dhe, fitg in the fibrous

B

embocﬁﬁkﬂtvthexélv&hgéﬁmheterpﬁ ltbelﬂbstsnﬁthe(fﬂbh‘dm gelymel soaffolidns from about

i bronectin, (§§Stln al ginate, fibrin, hyaluronic

£ﬁ§“m1%ﬁypeptldes and conbi nati ons
thereof. In another exepplary enb

[0140 o b p eeempiaay eBbogiment,Re0raw RAkaRE SBﬁi{]E‘g’é&ﬁ??%b%eﬁe%ed
from @ﬁ'{ﬁl ﬂFif?)%[g‘ﬁe? elagoidedd b st fker pblyRRatdagfoldo INiestiber, poymer

ne oxl de, 5 polydipethylsil oxane

scafqul hﬁW mydren-scoledbaturgpiap Ia‘ﬁ@&?e”lbef:@)‘fa’lnsfﬁ’é‘i’?tw?%‘rﬁbﬂ‘ﬂtr} 000
nanomet?rra Qﬁ‘f Houls0,80038héreters, adlng bfRtiSily bdthednhboltylgdoomamingeters

rot eogl ycans, pol peptldes and conblnatlons

and abdue rzeeoo ndmme‘ars) evalephranfiperapbanrserfoldsiaxe somigar-seele
L -an 11 l
featmréﬁt%gxszﬁrg%% t'ibetrﬁ Hﬁ?& bé%&zeé?{a%gﬁfl% dReta8 et d&iout BaGND! ar y

I'near al I phatic pol yester is a nenbe

nanora€tbi dndlcbspeciaity betpbércabaut 3 naganeters and jhout HEQQ Rp@ometers).

Each Bg‘fl%ée&o)?)%%e% s%a%%? S &SHP 1% %ﬂﬂl@ﬁ& k)gfﬂycgg ! é & éﬁ%‘gﬁ ?f éreeatment
such ROlaYité esltaipetefilails o ofieen lexmyuulpom(lmct ic

aci d-co-glycolic acid), polycaprolactone and

[014ﬁ onmbi Rddt epgowda@g 861n. syﬂtﬁetﬁﬁtﬁﬂ/bﬁﬂatmbﬂmpfcas senédnivenditore nt
e |

al i ph

e R RSN O TR A
submlnf )For le@Ghh16QactiR @k F&l&la&icl aGidae gﬂj):ohmlp,b@gmbm@d can be

ycolic aci d,

Lid
ilizgh Yo gely kPRt bl igpiges ey Behphbch Py ESbotice
(PG}@% ng iR lﬁfﬁc@é an af¥6 'bg)r»adél-ﬁo@ Pt € Biah Bhegbuiger anshbunit thus

i nat i ons t ereof which |s conjugated to a.linker
JSW erROGARGHE AT a’i}\‘ipu@r ei n

ene oxid et hyl ene glyco

|
g1yc@me)d@,Lqml Yosha pypodyrecrgplusoin the awe@mn%&em@%efgﬂgﬁve S
vinyb g%g%(])l ! n, aé%g%m %5{?%%1%5@&%& 2 fib& ct)fngﬁgé'éﬁ pBRAYPBY subunit Wthh

a Sing 0 conti nuous fi ber.

is a thémledr Belectedbad ianelyhstic pdiﬁesfer,@rmu@llﬁ&ﬂny aEfe.scaffold is
polygllngﬂ}yis gf%eal?f’ %\;{Ig?aﬁ?otgf)f i%]xlgglgé ecgllageﬁl"lamm@r{ fibto¥i€etin, elastin,

t'he nunber of

algirdate) 661Sn lhlyalufdﬂﬁx afcidbpmweglpmny,nvkypsmes aidypenibinagionpehgseqt. In

sel ected fr 0, 000..
anOtEW@SWH]'@Wte q{pﬁlgeﬁg ﬁ,iigfn’ cgfnppseg 2‘?’? H} n%‘e{%ﬁ@&l?ﬁ%rs or subunits which
are RGhYREcl&eRlFoal slsaliphatia poBekier a pellyalkylent oxide,
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from2 to 50,000. In an exenplary enbodi nent, the
nunber of fibers in the fibrous polynmer 25 scaffolds

w0 g001eeeber sel ected from 50,000 to 100, 000. PEI/ES2007/013736
exenpl ary enbodi nent, the nunber of fibers in the
fibrous polymer scaffolds is a nenber selected from 10

to 20,000. In an exenplary enbodi ment, the nunper of
polydifriethsgoxane;toebyvinyknlephel, polylyhias, cellager.dpmmigin, Sbroncchimnglpsfin,

algmatseel' ?r?r% galﬁl%ﬁlma&ﬁ r8te&glg&9 gb%@iﬁﬂ’les-rﬁﬁ ohPiratssRRIOTE

can conb er of at least one
anothe{r @n@mﬂﬁryleuﬁodlmnt 3 fiberrvormprsep Ithi??%/dlﬁfﬁﬂ%fcﬁoﬂﬁéﬁﬁrs o gyhunits

which! évfef ?erﬁt?erf & e%{:%rfro%? %h?)llggtw E@Etgrs & %ol@alﬁﬂ@@@&m&g

éren €s 0 IS nunber is a
polydmmymemle,qnﬂ;emyﬂalmmo pelylysing, collégendamingy fibranpet, clati,

R i P

an exchijddrh emb@diﬁmul meyihpimhodolmtﬁr is lfreer dribbrachask Ilﬂ mélres of
the fi ous ffold, are

exemptqlm;tc p %y H%Slba olx%ster 1%a B%:ﬁg%%é@%?@%rﬁrg léc'ﬁc acid

(D- of 1L-BN&vEGe, pla@l(wsmfacﬁp afolyglactidepgigedlsecid pdpghyaolidrcal),

W MO AGET T

polch@@fQ&Bne%%h@GﬁtBﬂaﬁdr@ MerREL Innatheitkxbmalatly ehiyciohdne, theci d.
anot her exenpl ary enbodi t he. bi ode %:mﬁ&%.amd

cliphgse Iy et I IBRPfORARG 4 R Phe BT PEat RS

(D- oPL )éla&faQ %Y;I(Fa&ué &%‘d)elﬂﬂy(laaﬁ&ﬁ glyead; daidoﬁag(rgmam md)

ners ‘are those which are

poly(Ely il oale, BAKHEHE-or'yal 4ok Py e ageidghrgtyeoto s

rMRhhes wpkes Jinlerbogdbiomolecule.
pOIYCgé)m%étglfl%% &O&bﬁﬁh&)s thér&)s?gl f ol doél wo%? the invention

In an lpeeryded embocggqegtg wi;ﬁ*gmn;@lgl [Pﬁb@]@ﬁ]@g? Qxidgis éﬁ@qnﬂ)gé §eéeisjted G
polye&tﬁfz SanJ %m%ﬁ,g) g}%hhg[egg ggrualy cﬁ%ﬂ&%ﬂj&le dkiderpolypeo3Ene byl and

a n rate of the polymers can
combietibis theedfd by one of skill in the art to match the

ti ssue generation rate. For exanple, if a ol ymer
[0143]halh sbin® d@BeHaests,ah fitkebys riofymeke s¢affolil is awnwpff ohd eRle| y

50: 5Q PL onbln on ca
conipeys Uber The B ANt P Lbiht B, Satod Aieh P%a}k o
least bWy, Ahr¥& forl! Gir@‘ﬁrb B grs A rnam" @eﬂnyldrymnﬂlotim@nt (bl}mﬂu}m’mr of( fb@

e Srsnabel e el Gt BOrPHE PO oL RRRG, H1E A

embd’éﬁrh&ﬁtthé’ﬁﬁrﬁl%r BEaRSs @ thd MBS po@&@fr&ﬁﬁfoﬂdsns a at:mberasnldcted
chang |q§ the porosity or, fib

r It
from@dp 68004 Tarsa emmlﬁry err}bB%lFﬂeafeﬁ&W cif@?eﬁsé‘é ?@mus peymer
scaffifik ‘f"sfal AR ﬁ%bc@&i g6 56960 100000 aBkakhicaemplhiy eanmﬂﬂnfent the

odi ment, the tissue i
numberroﬁﬁhﬂséll the fibrousolymerseaifolds i # %H@er Seﬁe“rrg@gf ﬁ 25 Btb.

URe AMshes bt fibetd ifi Sheibrdud palieidiedatfolds is a
IHM1£wﬁ§1gﬁgﬁghgh%§n§%t fhe 25 6lodegradable fibrous
membeadefeoled §ronels tbd.008ed t o gui de t he nor phogenesi s of

engi neered nuscul ar tissue and gradually degr ade .
[0143] t @he fibreussei e spaftifld pancloinpséesa ey of efdeast ongregmposition. In

an of X e;li}% Srlng% ?x(f::tlbtre glte RTous pol%&&%g&olﬁ’ ColTeR Y nfimbr BF @S rent

types of fibers, and this number is a member selected from one, two, three, four, five, six,

seven, eight, nine and ten.
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[ 0145] The polynmer scaffolds of the invention can be
produced in a variety of ways. In an 25 exenplary

weprodidrent , the pol ynmer scaffold can be produr€riuizn07/013736

el ectrospinning. Electrospinning is an atom zati on
process of a conducting fluid which exploits the
i nteracti ons between an electrost%tlc field and the

(01448 orlel et gremmlary eobprdiprentnthe £iber s £ibers of e dibenus pelymer

scaffdld &k @1dd§gr§cpa|gie' @ﬁi attoPheR ef&ﬁiﬂé&? einbBadifnkt] e EBerd of th@ fibrous
sem -di | ute polymer sol ution or a polyner melt), a

polympy S@éﬁkﬂe@n@@m edegerdalle pelymers & W@Hler RrEPEBY erflh@lment the
blode%éﬁ%b@&ﬁo b&'ﬁbr%E trﬁlﬁo?hgr hiePsSimdrShek Bel &t frd lctidcid

ctrlc |eId El ectrostatic atom zati on
and gbmlmaaldxxﬂe anaties exeshdany eobodimient, thie biadegradablomobanandagh

poly(fagtlc ac é{) %&T&g%l&&%ct%ﬁﬁ B 00%81 lePheRbs tIJ?&'eIlr afub&gra-ﬁlé‘tﬁe

bec S unsta tirny et
polynms z&p dosedhith amappreveiinf the ED dffor dimwdlr@pi sach asfpoly(factic acid)

L e

scaff&&ﬁﬁﬂeﬂhﬁéﬁtﬁlrl&lﬁ%e(u&dlﬁ gﬁﬁi): thﬂ'm&@ﬁﬂgeﬂeﬁk&m tngineered tissue and

1, US200¢7/ 013736
eracugFE PP oA Dok &t Py Ry e fr R oy oo
be taifdredmt Jh%&)@ siamal the dit &nmttel theitiber gelaatonvae yForaxgmple, if a

surface are olupe. rati os and I Si ZES.,.
polyiiES i PACERREE RRBHT hear o b BPF OB A NGO Sy A Taighn
be seEEt@&' | Aedtibdal ¥8do 11.@I‘ea§é palyrealsyafeld blodle%(alﬁbﬂﬂ@%ii b2
002); Rosen_ et al. n Pl ast

selec@q@@@?re@ﬁﬁoplp{hc Ccapo Lefegple. p @5%tgy1§tzf; gﬁxv?;)) decreasmg the

moleé‘iﬁe?r?zv&éﬁ oZ@Pgolyrher, aPhigREn@ildcalas wgﬁﬂ&fteﬂ@aeaﬁ&ﬁélower
Af t er electros i Nni nn extruysi on and ngldl
degraeiatwpmeteufmdlctlwgttbe PUPHY fiperdynsity. ssielishPSrAgaand foyver

fiber q@lﬁ%ﬁ&l 1%!1&%? Emd?8 G310 ZRbIpABN bl MBstéd degiaesdioh] I Sléther

r scaffolds, the use of patterned. el ectrodes,
exempiarseerdbqglmlmnhee@asmlg a negmbspsslectd SO RPIHY S HeRSuaT e,

nerv ss{ilg] éél%{)rd%%%%gﬁ@ 5189 tl%‘ﬂé Inbﬁg%glsési& Eglt?}{ gﬁbodm hlat?]%(

b10ddgea;dab12 Gidrbus da@ffalds Qamll;e usg@t_pgugi@j;]@ mgrlpho.nesq@‘ﬁgg@@rgd
0
muscblga %sga an e%‘)icliurf]lﬁ% ﬁee&%dfe[a@%r Gl o -ngﬁblggk‘ %@lasﬁ@ lrr%hﬂ%@s el

Sever al ways.
skelctat wakstetdsspal yneri zi ng t he nononers and dlssoIV|ng t he
subsequent polymer in appropriate solvents. This

Metlibﬁ@ﬁﬁﬁ@kﬁ@@fbﬁm@@@l@@isa&ﬁ‘&ld in a syringe assenbly or

it can be subs e Qaded.into, a
101455 SRR AT Rt BY ST S8 U & VALY of ways. Tnan
exenfpMFTBIGb Bk, thOpd ?‘ﬁbﬂ sebffeld el hepeodised bt el@dﬁﬁ)slmnmng
comrerci al ly avai

bl e polyne S .an g ng &gen1to
BlocispspHmne oMy NPz AP GoHeor regRt sy ag i WHRPSRPIOH
111ter9éf oﬁwggn ah QB IRMERRR tic{dMnk Mk @hitting ﬁﬁﬁ When an external

ti de-co- glycollde can be purchased fro
eleotmsmtxe Gield ismmtipdsfola) conduqhing Hd. (o287 ?%@ﬁ@hﬁrﬂf’gﬂ ﬁ@f‘%on ora

poly&:@ nzggl@ nd@&-%omc%l %ﬂ? refis %rhfé@ v(/@eby s Kusfacd\Edsicnd the

fenc Vrri her manufacturers

droplety tSI in d@llhmfewltb\ti@@%’ﬁb‘l f@@dﬂ%ﬁ“@?@“‘( FhENIAHAN OKPYTS Whep the
elect’fbdsgatltc tf%fzi% stRﬁ%% ?f rCom Jﬁ%éﬂ?ﬁ&et@ﬁﬁoﬁf thdWquid. The liquid

I nven i onol ecul es are al so
dropbeo Hee bedoares yns@ab@n andkal timyfistons) eatgshare the suifedg of the droplet. As it

reachald! gtré}%g nggta%%’; El}ec%%e{‘at epﬁﬁ%eecg 1&%@% % uft_lé%%ﬁ@&@d’ bk @ontalmng

SystenB
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(M nneapolis, M\), ATCC (Manassas, VA), Pierce
Bi ot echnol ogy (Rockford, IL). [0147] The pol yner used

wao 2007704626t he pol ymer scaffold is first dissol vedr/us20a7/013736

solvent. The 25 solvent can be any solvent which is

capabl e of dissolving the polynmer nononers and/ or

subunits and providing a polyner sol ution capabl e of
relauvelgrfdmta el bdismdien, fibere | Bt eostngfilms (grpnealiranss) fiam these

sl g il Sy BBV B RS ek VO RS B e e 0€
detailedi dém?on ﬁdm&?tpﬁmﬁt@?gzmms ;H Iirtl))\gd@pa dohg, EHH, Pp{yfner]jﬂrs]
063 SRR G A R Pt Shransy 48T fi%00) Rfinl:

Bzoma\fé}taqm(msemt &), a977exs>®ﬁgc;ha3g»ezateezfafsa®os 26, ©6a) 533081t sfter

the el ectrospi nnin rocess f..suj,t abl e
clectraggiPpEng REITBIOA RGO by pYRoyitl R‘éﬁg%&%‘ek?a&% ?fyli‘}gc%a?,"
modul¥ IgaTkHEa@%n 11@@£Iig21e@ﬁbms<poly@sr sodfrdlie the usedfipatterd@l

SUBSTI TUTE SHEET (RULE 26) WO 2007/ 14

1. . .
electrquigy, VIS B COeston% OF PRSTRTPCSHAE n&&r%dwggmm}ﬁﬁ?fsw A%

been stutlgesﬁﬂln GURE. ')OQBZBJnHﬂeQalWZbd)S R e(&@)’ 3hoys; Ikawe, 1, MobYer 2004,
ncentratfon in the ran hout 1 to about 80 wt

4, (1191022%2%18@Leﬂ3erwp;¢eté8@ﬁ§t 98(51 Qlé*éout 60 wt % The
conducting fluid will preferably have a viscosity in
[01461 h&he aolymeodolion wan Bproducedisome of sryerahwaysx Qe mpfiod

; ot 2 r riate
N
solveris. OTIES Brovdsk barmeeafcm‘naﬁﬁslyedbe aispringsassemyhie lign ip @J‘ppque@tgy
loadecgﬂwgrﬂ% 8%8109\? lﬁ.tﬁl\élgl %&gété h&P i 9?1 s%u%h {1: CO%QR& 1aﬂ3o to

he “‘condu UId to
availdbltepolhdi REldns (OO Corﬁ‘nacfa‘rly) d@)lawﬁ Ipblyplegfaed gtgq; vng@thpm te he

f ab t 000
gt Ss b Rot e Tt LS ORI Rk EF L P oo
DE), g&yg&%aébm%@eomw@me@ummea lfrphﬂithlpomﬁ?enet\sllas N ad a

h I
Bim sy e oot e S P SRS s Al
(Warﬁﬁ’étl)@ I oRlebmbiFidurers Tﬁ&ldéllfa&tam&odmble%lymeys @clbermnsb).

whi ch al'l ows t he solven%%%o essentlaé %ﬁ %giﬁtgj%cls
Addigenabptamer seifalé careponeds elgRE HVFLtoR U % y AW R R
are algﬁgé{‘gﬂgglaﬁQ E‘J/a?l%lg rfroﬁll'bgﬁﬁlfe?é $ach hﬂnﬁﬁog@(@ﬂi’ﬂb&g&, CA),

di st ance can VarﬁRf%%E@fSﬁﬂhgﬁDésﬁggg

CmnMHtﬁﬁdkmﬁgﬂtﬁ@Dhﬁ§mﬁh%@n@5PB@PﬁE% q ¥
(Mmﬁé)algél? MY, ﬁ%ét(mggs%gnm H8erBd BlotREBIGS RS b, IL).

u I nner ers [0152] In electrospinning

[014 as Seeqvc\sfl]%e% ug%irtmfo%ﬁll th mg{ S%L‘ﬁ“gélg i 66 ed frlré%olvent The

ani Ca a notor, often
solvetnhdiamlg hin@salvént Which iscdep aHlmofainssebvmgphfapquréquWéﬁtand/ or

t he tor.rotates th
B L N
Typitd) s%lﬂetﬁ%ﬁﬂlnﬂegi sblﬁgg@thctm fiton WA Diroetloy] ferotazidedPMiPeed
of between abouyt m t o
s on (CRERRAMPPCr A DA%, AR, P08 B oot e
chlo@formD fae ST oab@mau&lsnmdfo about 100 rpm [0153]
Addi ti onal enbodi ments or nodifications to the

[0148] ©Fhe PO MoREoREAPESnAAY Gontain a salt which creates an excess charge
effect to facilitate the electrospinning process. Examples of suitable salts include NaCl,
KH,PO,, K;HPO,, K103, KCl, MgSO4, MgCly, NaHCOs3, CaCl, or mixtures of these salts.
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apparatus are described herein. Variation of
El ectric/ ni echanical Properties of Conductin.a Fluid
WQ@200704841 The properties of the resulting menpCEHOS2007/013736
produced by electrospinning will be affected by the
el ectric and mechani cal properties of the conducting
fluid. The conductivity of the pol ymer sol ution can
[0149)beTlttr mudyrhaablufiore feamige theppndusting Guidstifl preferably have a polymer
clor Al Mgtrg)tg)émg
concers B8 hE Ry G ISP TR B0 5 vy HEx RO R s
wt %. Clhelbmhiciimnfhatl mlhysfewblly lzavd a viscosithiiie B 1320 p%?hoilte@ to
urface te vi scoel astic
about é@q&@?a&? S’o‘florler%ef‘?r?@?' %dué&?}(ﬁéf&g&ttﬁ)@a agér)opert i es
(e.qg., ar. den ol .ari zabi | i i
(0150F | slocroRe g eian o g ecmabi e e By B the
range BRADSTEY tosa%lbttllo() Rﬂo%h@ %) Iﬁbﬂé psdférbielg @bduen8 kooabooti® 36 The
reduced, so that the electr statl

c
feed ratp pf the ﬁ@@u@tﬁg f}l@{ tofhe sp @Q&Eﬁ m%g%)m %range
of abo%%’Yéoléb%@ﬂooﬁ%éyﬁ%%%h%&%%&fersmaeolam do ibvat 238 1 ow
a W der range of condi ti ons. By coupling a

mlcrolstyrs{tmge punp that can control the flow rate either at

constant pressure or at constant flow rate, the ef f ect
[0151pf The bisglost tyltipte sphecrsts sl ar & PFEor wiiphdnrppide of being
adjustgﬁlirﬁrgl\é)nfgé ? d@t%nc%cote{v? de 1&@3}?&'&&% and B 2Rdunbidy c@ﬂ@ctt&%ﬁbstt]rate

or produci n ranes ~according to
The df3t@6EcHh beiatty ensttan@m/hwtheélowe thefsolvimitt essepiialy 62mPIgSlI ng

el ectrospi nni n  Q8straRetih 8h
evapoé"é?]ﬂl?f% ﬁ\?tantf”?Lk?é&eé) | fi’%gﬂ;ﬂ ?I a%l? Edrjr%(gfg § %r ovi di ng a
exemﬁl&@r&ﬂﬂdﬁminﬂ i€ aktamd:amvagy Gromdl cp ItQaISecm akicrgpsing e digltance

above, ive ar ged nner
botwoea dismgFEcatsFof HES R TN g %eﬁéralﬁ?fgﬁ@fé e oo
droplet and a plate electrode with.a small, exi e
[0152] n In Klsclaespingingicases where pRAIEPEdrE) is TERUTFp Py a%‘%r%‘q%f

mech%rng ﬂg%‘ta&%& &PMnothp 'o?teﬁfh&&ugﬁ@'dﬁll\&hhdk [ ey bycbalpﬁdnja emeadirsent,
a[ e Jet Stream ass throu

the metoe dtatosibe mPRdrs! atjaspach & PAY «th e{ ﬂléml'fe (rpm) to
about @% i}glév %l ¥ne xng?L %ﬁan%%ﬁeﬁ@ Iigd m@t@ﬁro@atfoﬁ @p&a bf masmbmn

€ plate electrodels&@ i dof
200 rphingd aloeie SQF rpabdman%@erﬁﬁqmp grnemhedigisnt, rnéqtor rgta iSh speed o

betw%q%ia g‘ﬁ B%’r%d‘ &ﬁ'iﬁ’()c't[gﬂmt' c potential can be devel oped.

ance between the two el ectrodes inplies

[015$]o%d$599@$ ﬁg&tg (tél S c‘l Bgﬁslecgiiﬂeaélec ?éﬂlﬁm%eprf)&'ﬂ dod

ectric fireld strength
appafa@idlach &@cnb%uhéﬂem ently strong for the el ectrospinning

process. By varying the electric potential of the
Vari 188ric/inPEhdnRial PRDERILS ST Cosdncthey Koik rol | ed and

f sh
0158k Ak ropetee e BRI B ot SRPRI G s

' affec%eQi' Hl}ncﬁé agcnflé QI{H ﬁlé/dﬁhrﬁé’dl bspadaediss thdconkindting dluids Thie Wnduiotivnity

ypi cal 'y about 1. t02k¥g$at|vetothe r.ound
ofthp Ipalwlep@thémucam e dl‘zﬂlcqiiyeché y 2iRg st YRR e HE

com%?u%f% rag t&%rnﬁ atk@&loﬁyﬁa%ﬁc fn%?éfﬁ&si ¢t dlh&%@l&ﬁ& @ defead on

ric/ ni'cal " properties of t pecific d
a combinatimtdfiphysital el m@bmwaé propertigh (e ge %}gfaé? tSpgigfh visppyity an

V1scg-er1aas 15 BSH Hab Rt Bf')tlﬂe fluid) and electrical properties (.g., charge density and

polarizability of the fluid). For example, by adding a surfactant to the polymer solution, the

fluid surface tension can be reduced, so that the electrostatic fields can influence the jet
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[0156] In another preferred enbodi nent for producing
pol ynmer scaffolds of the present invention, the jet

wa@reogam26l i ght is al so precisely controlled. TPeI/ps1007/013736

stream passing through 25 the plate electrode exit

hole is positively charged. Although this stream has a

tendency to straighten itself during flight, wthout
shape endtthe jotdlove bear erwiderfringe of candftions naneouphes § sfringe PYme Biah
can co tﬁclr?lggﬂ Wnsiahhe a{t%oﬁsttﬁltgxg OFeCJrg{ donsthit fR)Wl‘?lfe WLt of he

Feam beCones cused resulting in | oss

viscosﬁioﬁbmmuctmgeﬂmdmbmaﬁmgbpl ¢ and macr oscopi ¢
properties of the fluid. This instability can be

Eﬁwﬂb&ﬂn% by using a carefully deS|gned probe el ectrode

lately 30 af | ate el ectr ries
(0155t In(aéwa@aq mod%%%éﬁ dﬁflgg PGSO Rﬂ%é’?“t E?Igde
1nventﬁfnsﬁgﬁk Yorkn@fiorRORRS ﬂdrﬁlg%leeﬁ‘bspﬁdﬁl)g is 'furihcr refliml tppoale
el ectrode and 't he pl ate e|ectr. E

better GpRTObP Y APSTHACbUSHBH OBFBIYaRDY %8??36% SPIRERL g
plate, b ¥isdusdell @b SRl p(fsitivgmch&%échsplﬁﬁﬁt isadl edspoaiblofor the forrnatlon

| pl he b
of hepbmapfolon drpid s b g rbep o« SUH TR Wt
respot(s?) gﬁ)foMQn&Q o tﬁé{k@ SBhmPGHURE BOIEWAML Prodfde thflednVto let

target (at ground potentia

the Jemtream pus thaoigh thopletstelesirodst ThHg 1%?‘%15@‘“%‘]@8@Ftc?&ghecpé’ﬁlﬁﬁ%ly
charge,dfj %pyrﬁl%r%g}l]ats %{idléag RihohsBE Io?f"?»tnt}ﬁ‘ it @t 8la® @&dioasle phackat a

nposite electrodes are capable g)f
d1standebﬂ' abeuti mgnm ienj 1@@ spitneseing ne@soaahi@glpvt@etatw%‘tﬁab?aé‘
devel?ﬁfﬁ] gﬁ? sﬁancg L%%%n?tgg m @Jgﬁ% n1{;?1?1[%éti;tthzit'’tHeeeqecttI@s’tatlc:

potenfh@eild 08 faarﬂy tow5 Hiotemt, ﬂalresutt#ré e eemcfne%esarﬁﬁl% edtlebat i on
s . alter

sufﬁqeafl%taon}gg'?l’)}%?el Uc%o%!gn nbrﬁgo\ségsé%/ 5 tgﬁl? tﬁjé é’}g@ﬁ@ﬁot&ﬁwi dT8he

ati c potentl al
spinn¥df, kit f] ét@&nﬁﬂ&tﬂ@&ﬂ)etdoﬁtnplbﬂ asd acbmhads tSabl 41 ¢lgctrodg pepfiguration
t here

ore, orres
o Bt e e R O LD Ayl SRR a1
kﬂovéﬁsr (ﬁﬂmov&%ny;ﬁodmweadursem &V (mﬁatu&edthe(grdlmd olata patensiply

to change the fiber diang ur
The expe SPIRREYPAINTRY r‘iﬂ“btéggg sta %Jﬁé?mﬁg il pur&tp Ko t8‘:’157] I n
ARRENSropRAREYE KB Bhecifichtondietingfitidam can be focused
clec yltﬂ85| ng gnOP?AI ter natglls ng Gadient" (AG technique,

Conty. il oﬁ.lféf Aléz?qu'ahé% &.!tfbe(;T %E%ﬁft@;ag Ir Ct IeC hnol ogy of

d t
[015ﬂa| Mnoihereirefemdomlmdiu@enq radFadeing Pglgﬁlg 3 f%ﬁlﬁ’é"fs‘ﬁ"c%rﬁ%?m
1nverrt1é)H %‘\Aaef %t}egr% fli %al%ﬁ%gﬁgew Conftblidd) %@W ftrét®n pedsing thf(ﬁltgh

a reverse ternate) electric adl
the pllélﬂ@elmd& éxrielole is pasitpedy $hareedt Alhenalithip stamy ency 69

stra1§rﬁ%1rr:1?sslg dv];rénrgoﬂlé \gﬁh(pdt t@)ﬁt@m"eﬁf etlc%Frlct ilsal édnrﬁﬁ&meﬂt RS etaaﬂﬂ soon

ane after the second

becol®RBstatllé inl it ttapatcmﬂy t Inather Iwerdé,- thd theegedistpamp b?ﬂoglg@giﬁ Qcusgle
Tesulgllaé }EI{:I%)%OEFOHI(E(); PYer étpe r‘r:xfc%)sco cfl aglﬁiinagﬁ)ts&pl sYF B3 FRIRY.

ormtot pot enti al
Thls%htdb[lﬁy &dn Helrempwidity wiﬁlgiahmefuuadpaumkl @robe n@cﬁr@ie imzgdigisly

o LR 8 A BT sl L PR AR

asseMBf; Xan%M&féDéc&b@é') i dahe goBegéctipdd amlttheplateale@’g@des,@gn
creagazlltutn?fgrr;n El)lrs]mt‘tnrl]tlon O%regectrostatlc poPen’ual a{ong (fLe (straight) flight path. The

acceleration potential is formed by placing the base potential of the spinneret at about +20 to

42

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

30

El ectrospi nninj apparatus wi th unique mandrel s [0158]
El ectrospun polyner fibers can be deposited on a

wG@r@vitenary or rotating substrate. |In the paspPCT/ES2007/013736

stationary netal collector has been used for the
random deposition of 25 electrospun fibers. A rotatlng
metal mandrel has been used during el ectrospinning.

+30 kY ebaveitigtanget (al growndchotentiahwhide the gledisrsiatic pelentipd gbdip PTO@ﬁ
electrods c%nhl% ﬁmfea?f%g%%ﬁgomdﬂlﬁg eleM‘Ud‘é Base Cg)% nf?eﬁoefﬁg @orﬁ’posﬂe

con I's renoved
electrazies arandablent delivefingibe jet aﬂmagnmdeslrpéyaraﬁ@tﬁab é" hp PQ?@I@%@%{

i

e A R M e .
potent{tl, ahEjeEsusan racﬂemratioﬂ m&l‘tﬂ:ﬁedaresmmd varyirgOhedibhetot ofrthe
e R AT IO
and theRFoY, lcl?@esbbl&hﬁgecmeﬁge% @the chnnpm;ﬁe pled:t;ude parsbmfsécbtocls@bﬂize the

the dru It Vi ou en .s
new iAo G PISFG° AP GO SOT R A i cheteh he A RUEe0f
cmnnngHﬁaﬁmﬁhmﬁgﬁﬁn&mof the el ectrospun fibers dep05|ted
across e gap (Li, D., Wang 43 SUBSTI TUTE SHEET

géﬁgjzﬁng,ﬁ) WD 2007/ 146261 PCT/ US2007/013736 Y. L.

, Electrospinning of Polynerjc and
0157Naﬁ1®f'¢tb@¢tb€f&§1b9ﬁm&ﬁ» el SN%%??@&S ‘i'“é‘iﬂsby Wﬁ&gﬁéﬁ?‘@?@g

Grad1§90§¢\(§)(t§ que vgﬁgg udelin tﬂ'e'%‘é@e“f&ﬁtor tteﬂﬁlf)ﬁ)g#r of l'ﬁ%l;—energy physics.

or any ere el se |cat|n
The bbdic dlea dutwrmwo paifs f shedupstasicsmadrapple \Wnseh Elllq %jPﬁPéH?nSé‘PS the

same g?or?egnc a a%%e%ne%lt ihe ﬁﬁspleﬂg‘bvpﬂ CORA Ea‘[{;teﬁ’lﬁte{ Qésricoamened

ong| ned ers. I n anot her
The pasifiesty chatded jét mmm wﬂ}rba focusedi der cxampleip thetxs piane afterghp it

lens aﬁ,glﬂgp Eg ff(!ﬁcﬁée 10 Fhepog)}/a% aft rqgg {e%[{iﬁ? N8 ﬁﬁg@ﬁﬂaﬂﬂe z-

us polyner SscCa ol ds can
direct@ni r@;ﬁ%nis fthe (ﬂﬂ&ytlcmrdf ¢het inttiabitigbtgwiby iy e&pyly@ﬂg@n@g@ﬁmnql n an

il SRR SRS 415326 DR P L3 4

be swebt 42k B @Rfdt atea dilloaiy] tbmconﬁhboffthetthusoqnﬂtlwnet stream,

scaffolds created_ b s, et ho [
Furthg@ors. émtl&qugcvg%ve@é%?é Qfﬁ SWeep ?cﬂ %161{] Tgegér)?g H‘p%% En fhe target
(mnbgqggganent the fibrous polynmer scaffolds are

seani ess. In another exenpl ary enbodi nent, the

Elect%)gg[ngt[&% ﬁ%ﬁ)ﬂ% zﬁzczﬁftét&l Henbig seanl ess al ong an aXl S

e longitudinal axis of ?
[015§]ol Efln@mssmafmtmem éibelp eqrebﬁ deppsitaf 6f A SRS Ot substrite,
In théeﬁa\é 5 tatsfaﬁ&ahﬂl?lng < ?16&&] n?%eémﬂgc[ &k fetridbmalchvidnt t he

r ospi seanl ess conduits, seamess filled
electtb@pﬂ.ﬂhLﬁUBEB AtasiegmienbBlandsddias bepnasiest BENS cleETRERERa Y

h
rotatFE REH PR s RO HEr ARG o o RARLEBRNS Il @il which
can pads dveat agridon whemtha nein et is eme@wpﬂaﬂyn@#b with gisepmicrepigal fiber
f .th i
ahgngﬁpltgt{}%{ lﬁ:d)% dé‘g?eﬁabé’ fHod gg@iﬂﬁ rﬁeﬁlilodsa?la %to@cﬁ% thd Jnh&ﬁiel ata

SS°T are a anot her
high @p’&m@F moypra)mﬁfhtmtdrummasmgu dw@tezrmmmrtl@gﬂ@ aerHsed
filled conduits.an an1e S I
colleptgﬁ X §‘16F§ ogﬂn}a grée A Bﬁc' ed %%%)uf g@g/ri)]eleﬁ%%@(gg% I?E}L Ye
prod@&ﬁ%@bn cultiify dnf Y@RS Vi the ﬂé}io@l@&lsﬁbmus gqubmeaswfields froppghe drum.

allow for the
It has previously been shown that producing an air gap (hole) within a stationary metal

collector induces alignment of the electrospun fibers deposited across the gap (Li, D., Wang
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el ectrospi nning of nonolithically formed conduits,
filled conduits and rods. In another exenplary
wepdodidrent, the nonolithically fornmed condui tBCT/UB100E€3736
condui ts and rods have an unaligned fiber
orientation. In another exenplary enbodi nent, the
fibers of the nonolithically forned conduits, filled
Y. L., XianUNt Eleamespinpikg oA PelyabiigmetCertvicdYapofikars exérpriaiy 25
) odi pent he ngki.t hi cal i £ d
Atgne it RESY oA Ay Pos S of B BRF AP B Rl @
Li, or adl-wikte dlsé, iob eibsicating ed-ditmensionadrendpiteoryodsmituilisament of pe

mandrel, is attached to a notor. a : j
dinect A pRASRERE FOAE TrgP g A SCI RS ehERE S
axis. In the el ectrqspi nning apparat us the rotatin
[0159] el @pether agpegh, 8@&%@%@@%@%@8%@ taﬁyeaﬁ%%}%ﬁlglﬂ% rgdt?
polym&%l:m&s o0l fetatiNmbifirsl O THEe ifibes S Polymet Svaffoldpcanfbetatigned in
spinneret and iS charged by aﬁg&y&r su ‘!%ﬁ tg%m oned
anty orightegery dasiggd 1 tb¢ Bser. cln@a CEFMHE ERRUTITE" E@.s fof et g
inan e%%lgtie{f]?irlgﬁg??dﬂtnﬂ%? c&entlall§ cebatBRANalyIRh. T filiro@poRimer

e spinneret to forma jet. The Jetlsgrays
scaffolipmanted bihthismethiededan eitlhps hpes 45681 OF ey san e segless. Inan

exempE%??S%%%tgﬁgrgﬁ%%%afmgﬁgﬁaﬁﬁﬁg 614 another exemplary

one conductln%'region of tqe
embodiraerdy thé fitwods piipnersoaffoddstase scamiaspHen L BrAFAEIREPR agradR! to

ﬂwlmﬁﬁﬂ@ﬂﬁﬁﬁﬁgﬁﬂﬁe%pm%?&3ﬁ5ﬁ5”9 the fiber across a

egion or air gap of the mandrel. This
results in the formation,of al.i ' 1t ed
(0160111 FS KB PR YT nergg}%ssnu%{l‘%“ﬁ%dﬁéés“fE?tfdllgﬁ%E?h%y
elecﬁﬁsﬁlﬁlﬁﬁlk rcb? séafiﬁesﬁl&idiﬁ?ﬁt,) seatyilas EH@de:déldiliﬁ aad seavdesh yodap Bl dnether
ayer of aligne i bers. . The osited. f1hr :
exerlty e GBRMo MR ORI BT A BT ] s s rods
have MHRREELWEBE dridstaticNE bedther ckétislafyenivbdigieat, Sldibersiohthe
sonme instances, a conduit in sone L nst ance :ﬁ5n&ﬁgod
seamlpsy constultaseanplgss filled sondyHisand; sEUplessIBRTT &1545 t R LR det |
exem@%g%ﬂ%%iﬁ{enﬁ o sWirhbssl26n ith, 3BRBlca fIRRY cottinits hrengarhlesfrods
conduit "or rod, thus formng a sheet, conduit or
have essmitioliyt lengipwipetly glignad filergl i gned fibers. In an
exenpl ary enbodi ment, the conduit or rod mﬁglége
(01613 e Ahiesiser asmroctathe dxvenindngludey uaigboBERdRe that #HowdShilsi ¢
or.rod will be iitsta@bods SIn another
electraspinoe %1‘?°§1°gt§}°§4%i B SEc AR Pg‘fnhg_&gx 'S ‘of Lhe con g g t
exemplaryredtbodin@h6 He honotithicabyrfuaiedreenduits, filled pRASHIS #f| rods have
provides a mandrel Wt YL B8th
an“”ﬂéﬁ?%ggméﬁﬁn%?nggg(ﬁ%%ggﬁgﬂggghgﬁﬁgfﬁgﬂgegign. Such a
mondllﬁﬁ'&[l? lforeR8 chetutie Sillgheshdirits and rodsrebeslignéd. iaysothepxemplary

exe ary depi.ctian of the. ' r:Qy\ j
et o i TR oy Bl L
longiR@fnhilPhligked apgar at us for produci ng sheets and/ or

conduits of the invention is described in FIGS. 1, 2,

[0162§A’ maH @x&&)laﬂy R BBdie% Rk iy drebiRaaabhs® tota mbtheassembly that is
| ectri cal

y conducting materi al i tal..ln
oapalamgfmwingmwmab%w@eva@ﬁtnﬁlaﬁ%%ﬁgte ecﬁgspgl%%%mms’
the rc?t%n%%&qi;efl YR ELAndHteAbaIGN AYFimdrEr. QNgblymatsanten isa

regron of a ton uctlng_nandrel can be covered tqﬂg
delivesot icothe Gp of tha spiynese UG XCRMGEEY SPPI SuPph) Rk IS BITRI T
creat%%g%\%eezlitg%%ﬂ%g}e%ft atid thS riIBRENiBiuckSthe CRN A yinttr kdl@ionHDthe

tip of the spinneret to form a jet. The jet sprays toward the mandrel. The polymer contacts
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enbodi nent, the non-electrically conducting materia
is a menber selected fromtape, electrical tape,

wao edozom2end pl astic. I n another instance, a naPdr/Eb200a013736

be produced that has at |east three sections, a

non-el ectrically conducting region which interconnects

two conducting mandrel regions. In another |nstance
one canduaing edgia ofiteainpydrd ondither Pm@acﬁeﬂgﬁe@?ﬂdl condpctingrepiop ot s
mand1p p ﬁépo‘&tm&‘ ﬁﬁqﬁg{ &9?513 YR EohdLWheGd) %]BWGII dnn& '@ﬂférn@indrel This

Cross s on of hi s man re
results m ﬂm ﬁ)nrnfdnad off nh@led;ﬁb@@depqa@hdmdh@onmnd@@pg tRetoneg in the air

gap. lgy(reﬁ)(t) {I]lg 61}2639211}%%1 aded .l Q ah Q&enlf%@fé&ﬂhy&%f RlidnbB& FbR!. aﬁﬂen g

frg" fegi on ove ucting Tegion of
deposttétefitrausdaygdrs conformity thershgread fheeanirey ozthe ain gmbm@puthﬁg
gi.on_ bet ween two cond

r ctin f.
P Bt SR AL P AL S e B
other £1812hdt8.C ThORbar &dilnlﬁtdﬂhgfthe(ﬂhedt @aduiormodwet tss, aligagd along the
facilitate th uctio t han i
B A
fiberst MEar S¥BPlakPEMRIRMETESBe @nﬁﬂﬂdﬂ’r@ﬂ will bhiseain|dse alatan ekengsary
conducting_regi ons_and at st two. non- conduqf %nlt
embogiggnb H. congyity o i ltess 9y an; aﬁ]égffﬁ[ s eﬁserplt illypgrallel to
1hebpggggghhy@&ﬁmﬁbrﬁﬁast four conducting regions and at
east three non 45 SUBSTI TUTE SHEET (RULE 26) WO
0Q7/ i 0§ 16 RBnduktin
onsg SRR (EAFCHLR st i i
regmm anld(aabast phe/eon-erodentiog Fasipny Syronmangiel can be designcd By
- conduct | n Btand &he
e o SR P B et o
exempRgi d@pictian skthe nundreird et ofign apperkA forprtiugihe sheetsgagor
first ng »r Qi cond
condid i i Pbly e DRUAHIES N 2,28 &8 280 sbeldipLERCOTC
embodLHIE theddlecttiatly camivetieydtena) iscepételt iloAnctifer exEnmMaHdr el
rovided in F e
emquﬁggnﬁﬁhqjmgqa liga r?fgﬁe %efec%ﬁ?rogl sg?eg?ﬂ.&)el@%% uRE R 61d iR9aRE, a

or produci ng rods
regioRlof b BéhduStit@hdrdre] can hia&seasredmdh h notElESrically, coffductipgimatagial.
An

An gy e oo o s pondis e B HET 5 oL T A BTy

embddiR&dt N th & Add- Me&ﬁéhqily%bmdwnﬂg&haéma s rﬁembemselactted from tape,
: t

anot her 10 exenpl.ary odi ment
clectged pedeflqrBhpisie| Inéﬁﬁgtg%f RURNY rﬁmﬁnﬁfegﬁan%ef d‘ﬁ%e‘ﬁﬁm% at
east @W‘Eﬁﬁt a nRa& &Ny U@ﬂdh&ﬁlgfr@@blﬁﬂhmﬁ 1ﬂté‘reonm¢‘tdtv&i conéuctmg
I gned with the other an exe

man@ahhglgnm duerathy irsésgron nev-ekeﬁ‘éwﬂb{rf@g@iwu?é Te&l‘iné%% ggc‘"?%
port1gr§ éﬁ%@l%gﬁ&éw%egﬁ&/% W RuEERaMArPleglonl ahh BEr@flary bssaoton of

e acconpl i shed by attachi ng
this ms@eﬂm prexidedindd&h 3€o AddEONH §OR- é‘g‘}db‘ﬁt“kﬁf TegIARS Ct‘?ﬁnﬁﬁ F‘ged to the

[ HBiSa @&ndidink h&icnadTeh drel,
man Sfjbé,d& %%i{#l@&ncéa 80%8 tlli{g(}:écyioor?p i shed b(?/mgn?arl ng etrﬁzlnt
or b;eﬂlcdﬁcomnmﬁugamng-co@gpm region baiweand e cerducingSEABLLRF t o

manargﬁ,pflg iR R no%%%gcmch%%gl%flf llﬁﬁ%cf RBhPALURE With additional

fe pol'yner sc ds of the invention are
splnﬁe&éf@ el fa‘cﬂmm tHeq»rmhnimhnejmeF@ﬁlals prsetongst gnibe sapEnISrcd 8t the

t o)
s B e ORRERE ) S A i T el

be taken
condiidﬁng)tfegiohﬁanm teast two non-conducting regions. In one embodiment, the

invention provides a mandrel with at least four conducting regions and at least three non-
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20 assenbly and the conduit can then be renoved. In

sone enbodi nents, renoval can also be acconplished by
wale@conzect i ng the mandrel in the mddl e or alBCI/Dg2007/013736

cutting the conduit. For rod polyner scaffolds, the

rod can be peeled away fromthe nmetal ends of the

conducting regions. In sone instances, the |l engths of
condudting rqgamssmcm ehibodinentyitiel inveatioowdess mandged wyithiahlast five

conduéhgg??gocrng qgc%: 18t fot]fn(ﬁpétﬁﬁﬁctlﬁ ije%lo(ﬁfs the pol ymer

onal e en s of the polyner 25

[0164]S C]g;qfng lF%LE ﬁzn?%tb %8 Ergvteﬁtllor}l (ﬁ?(r)\qggs at anﬁ{ F@Etﬁ ﬁ @%t ¥5§§fuctmg

essen Sl ze
reglonTbéeﬁormLUohdlfbﬁn@ adgwmcmdr anwfivegap béierepuothy ﬁtst cchdattfrxgl r@gmrgar@n

dr el [
il e T NS
exempHrRi§ e of 8% Ghidndrdishesedad it RIG.IBE aﬂdangednlhiyry dapn:tetm ofg
varl ous paraneters. For _ex

the mpaeh S A& FOTSTCUP BPRA RGPS 4 Bty R A B BEE TGS

6,7, a?@ﬁ e@ﬁ%nﬁobﬁn@memgﬁmm[-pmpinﬁére@ﬁs ﬂrbﬁdéd 1bdé§enbeni it WEG. 11.
rous polyner scaffold. One

In an exgmplaryoerebodintyhesledvrally .cwuct%fﬁ & iﬁﬁf&e‘ ﬁ‘é?mthe"

exempé&k gﬁlﬂ&dﬂn@ tt h8 mR2 kY BEMBR lséibdtaNtréth Steeltagd) dﬁmﬁrmm In an
rease t e average fiber djaneter,. as, do

exemplary embedimgnty tash cgmlugimpgTeipyeE SWEE‘*FCICREJE@@; 8’)’"‘11\% other, In
an exemppqg %I%Q%Cﬁt}lelgcél%gygm § rr%]réggﬁof tHt haR68s RelcHero atdmblics

ere Addi ti onal nethods of ‘
that ané&epabh&fmqaﬂﬂwt deahmosppedi Bhie canrbeiaqequuriishgd Ry atigeingmotor

assem% ?Fct% E%’ ir al &Ju%tr}{%)%%gy%%f %Qndn@fé[ ﬁﬁ%‘nﬁlﬁm@ hieat Eéﬂh}tﬁﬂi&r runs at

| 'ayered pol yner scaffoldsf
the saf@ @pé&d fTois m!dalkxybﬁ dpeomplishertiey erewing tha @aqhé.‘,ogiiqphg% Tegn 0

etin el rotations. For exanple, a
the Ry 4 SOPRTAY DO TRh

can be fornmed by conpleting

several nmandre] rotati . Additio
[0165§ c A¥ies Pl QRP AN} %onimegﬁ %tbe yn%er sca?i%ids F’gjil% ?E\éegtr}]ona%rg o
remot fRIPHE eRHdrel. 'FRBhX pdlAhaT syafﬁimOtﬂne et Qant’thepeeled away from

circunferenti al allg nt, of
the maerels Fegcapuiy pely@gr ‘gﬁ“‘t &he; rﬁaéldieﬁ gand bﬁ%akgn bou f"ﬁlesrﬁotkaﬁ
asse di@he ERURE 8 thé_ﬂ"lbbsreﬁaoi%lﬂ ﬂ&fm&@ﬁh‘oﬁﬂhﬁitwdrﬂbvalrpan alsebe
ongi tudi nally aligned |ayer a%

accomplishusedienmRasting tha Prag N 563 iR o5 by D Pl tbg conduit. For
rod pglézg‘%% sc%goltié bitd HakEn @e PA4lct lawhpHterh €k mérail dndsl\bﬂlm’lchmlductmg
each | ayer haV|n9 ecifj %ﬁ %Wge U tine in
regiourihcorse matanlfreéJ the teneths plghedsresi eélrﬁgérd?' iflagt bseuplagsuling
Jagge?n ?%em Ahd ?Féﬁgg gt tﬂgg&ym@r @Qfdl@mﬁt‘i}:ﬂﬁﬂy ttheSthﬂp efkthe polymer

sca roduced with a | um

soaffﬁldmmsbﬁed;ubth okden ti ¢readé pelymgr sedffoidretitly lepghsot; gﬁqyn’g%gf the same
size. g@{iﬁ%&% can 0&' I ERT e #H&ﬁg g a%ff‘ﬁli hyoreth Siagdtel bgtesit héne

uce suc fold 15 i nvol ves using a
bmmﬁ&ﬂﬂk&ﬁnﬂﬂhhnmnﬁnh conducting region as descri bed

previously. The mandrel is rotated at a slow speed
[0168] | PNé élﬁrafc{éﬁsﬁdﬁ of fmrpnrhjtneomﬁmdadmmwdumregh@péva chgniged s

scaffol d conp i tudinal
g e S s S S B LS g o
com¥atiR c&@&'&;@&lsé ih@ a&ér@gétcﬁeﬁﬁdwmf fhiefibEsS it the ﬁbt@ﬂ polymar scaffold.
circunferential dir t|on und he | on I%Q!R%E!Xﬂw
One sciigHatioPRBmSERS L h HG PP IR SHEE g R ERT Bl ol R
polyﬁﬁp&%ﬂiﬁﬁmso tdrld8 to decrease the average fiber diameter, as does increasing the
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20 inner layer is aligned longitudinally while the

outer layer is conposed of randomy aligned fibers.
wabiog/1e@m be achi eved using the sane setup as PEBUS100B013736

previously except when formng the outer |ayer, the

mandrel is rotated at an internedi ate speed that

prevents both | ongitudinal and c%cgrq?e nt| al b
d1stancalbe1g\4¢ﬁe’1h@ seimeretisnd 1o mandss). MEBBAMERPE] IPBHE

scaffolg Gat egcr ARnde 111[0%9{?% th% BpGarstECRINEg P @dreasinh Ghol pAV@INE T ON

a co Ion which conprises a

concenteiisropat t enmed polyner scaffold. Wth m cropatterning,
soft lithography is used to topographically or :

[0167]C hemiticiaydryd p‘dl}trm’r stdfﬁ)ldspmn baformedibyybe msthopgdescribed herein by

complqt@%t%g\},ez iy ogrgﬁr8ga1tlp%st oSur le %%L‘ﬁ ﬁ?@decom‘hﬁtr c%ﬁb% @(ﬁ'hl%d
by con?étﬁ?@évem @bndrdl rotatiBs. A&Bﬂi(ﬁ@]&;ol}mmcajfoms with nEap Fhag@pe

1987 55-7 Kane 9,
type oblgycrson tlsosbomtyducah 0a ans Rerrslars SEpoaATREEIbASARED,
alignft SFPhSHileRCAn b Be @cﬂﬁst&ﬁomﬁeﬂ E}Oaltenng thokpeedhyyhiohik t s

of cellul ar behavi or ncI udi ng ,cel.
mandrelyatates) TBYSPeIMEREE seglold Wi %?C’fé?*}gbfﬁdmé@ léﬁm%eﬁr and an
outer cgl ferg’xtrg'ﬂy g ?ﬁb@ﬁ & 01119 93 proai&d (b@ast)o fabdeBe 8mubhkyérad
., Fase

19 9 900; De
hollovd @indnié scafialderithrgash b@g@avglg Sp %fg: aﬁwen},ganﬁgfsrﬁzghdreis and
rotatm%%%%%%% ggégET ) s fRp 6y eﬁﬂﬁd?rﬂé?ﬁ’ / a]héﬁ&@ tonduit shaped fibrous

736  Fol ch A [
scaffoRDIO Prodgedagith g minphlayersiogwesed of g1 ﬁg@ %ﬁ 811(!5?19

001,..3 hSinbiaxERProduBDNE) ai saffold
outer é?'%rs‘?%hn%m %‘Eer% %3%358 %Q%ng% h(gt etglgr ned e t h hi af[‘
involvee psingla oiatdrbl wlth - goneydting §egéPﬂqu éﬁﬁcﬁpg REHPat % or

mandlfg ézrot%‘geg ar a? ge X?@%vm&lgor tl@t*ohna%%fl SE EI}TE %ﬁdﬁ% Flﬂipﬁd fibrous

scaffd?@wﬂ@fsecauamgmmdhsaum@g@d ores. oo REBROTSPARSr 3 REmBIere! e

inventign can h 0§ ALt QmIGEntR] BgtHom
then igeiEas é’f iefheausey eelecP’ % %?F Oga{rytggtl on, at | cast 50%

arourf@fthd 1Bﬁglgudb1|anﬁaligﬂmﬂ)ﬁbmumgmﬂhue }y@lnytlhgrrexergg laryresthgd gllxeg
oriente on ean ioddd
1nneréqyeé5§@}}%qeg g&ﬁ%&f&&.}%{%qg? %ﬁ%érﬁ C}%i 18%!0 ?5‘5@@ BF ra El(gﬂ-l? ligi

osit has an
fiber@| THNGRME amﬁwéa ubifig the bomerspeas dsmnb@ct pavipysghexcept when

essenti al | ongi t.u sent |
formiggdhe Qy.tqréaér)_é@ ihs 5 ndre?ﬁ rP%H;aI anjn na édl geﬁgfri]ﬁ?ﬁ?g\%ﬂ{s wRih

Ma deRfetdi@al dlipRhent I Ebasb.i gned in the direction
1ongIR¥d%§‘E long axis of the conduit, filled conduit or

1I. b)r ngzcropac‘u rneﬁ%l{/%is‘?tﬁﬁfhfso' ds. A circunferenti aI

TS present when the fibers .ar ehal1 ﬁise?laong
[0168]hehsatmc¢nda1xp®t dfe invratippPipides &eoRtROgfigR Wiy 8 BS™¢r oss

crg}%aétg@gg 1?rrn§r %gﬁoig nWlW}ﬁl@ro%&?er&hQ Q618 lidbgapley ip ﬂkeylrte r

osition are aligned m&l hl or
topog@pmemytoh ahembaélyawuertlag aaaahh agf ﬁéqweﬁa%’fga%?aﬁan pf fhgpolym

. No® Mebipds 2005, 2,
and g\gg‘g Hﬁgo% F(iag ﬁae ds b su%‘étr%@ sifgdse T ﬁbﬁw M€ 2005,

axi s a second pol yner_ scaff

(8), ¥99-603; DSwaﬁAad@aﬂ stnoSupmel%Zr%tSSﬁ%ﬂWér §e§fcf"zﬂf%fla%A 99, 20,
(23- 'g,%f%é“%’ E@:a {g al '%ﬁ&%&&re&&{ @pﬂ&%c@lﬂfqh@be{n%e udkd tgrestrol

fiave “nor an one | ayer of
manly laBRES of belklak Behaciondsclalingeeidize, shape, spatial orgamza’uon
proliferation and survival. Chen, C.S., Science 1997, 276, (5317), 1428-8; Bhatia, SN.,

Faseb J 1999, 13, (14), 1883-900; Deutsch, J., J Biomed Mater Res 2000, 53, (3), 267-76;
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pol ymer scaffold requires nore than one | ayer of
fibers. 20 [0171] In another exenplary enbodi nent, the
w@eioytenef | bers can have a standard devi at i onP€¢T/OR00T1€13736
central axis of the fiber bundle. In an exenplary
enbodi nent, the standard deviation of the fiber is a
nmenber selected from between about 0 and about P,
Folch, et AvemrReaBinmedErgr@0% BoR7-3; VHitesidesn Gaf o dtmoRenftionsofie

2001, Zﬁguﬁ%‘f@%&@%&ﬁgsﬁo@ﬂﬂt@gmz is ahd alm%las%bﬁ{e%ﬁﬁﬂoaﬁ%e WhicrBpARhed

about 20, and etmeen
with highaegrofucitiby andlpmivides a 8€xiblg ubpite iqnc@h@gﬁcb@pryng\fang,

ffolds h ffects on cell cytoskeleta
Ck”A%W?8WRgﬁ%“m%%§%%bh&g$§ﬁign and cellular function.
Allgned po

I ¢) el is ti ssue regeneration. Such
[0169 f cahé 9&1§ﬁeﬁceff@1dmmm Bl 6iios Gdrliave an flighedoriantation bya mhdom

ST TR
scaffoﬁf@??ﬁ%te& §16nd ALk piiAdflalig@héngned fibrous pol yner

ds can enhance and specifically direct nerve,

Ki fioMhéht R@EcBSSa an
orf i, RS SBhtane o p R e

memtef)mdcmama emﬁh%mglwd@% ?%ntw[“cyﬂsqum‘eﬂ%h ¥§c EHSSHTISH -
A lon ngll : l?ﬁg?el Lg gfegerﬁ? F{ﬂ?\% fi %%tdfeoilgﬁdsm HetdhBLERM OTBIE long

unction t he al i gned
axis off e\corduiis GHEE cr:dndult o rpé phiaped prdyroer quﬁ})ﬁ@v |Aq§rcup3§qrentlal

i nst ance al | I R,
alignmeit is mﬁh W&B?}@b S ar? Ql?réieﬁ) Qlo}r%ﬁ{e sﬁﬁ%{@éﬂhé ﬁol?d‘&rlé@é
A crigglor@B eﬁgﬁﬁsny im)ltessnl aftboiie fibsrspé ppeprdyreanseatiold gther ¢ han

par.al | el he Ion
comp@gggqppqtrg Iagy mclﬂng e(r a?%élee r?t"%a# 4]%111‘9@1‘5{%918 of § ﬁ?S@ pc;yizer
o, oot i sl gt et
wh1011 isadjaggnt ﬁh@ﬁ bsbp?}}fger s¢ (ﬁg ﬁgor}gétudma r%’ a%&ir dr% reuthferertially
ahgn&ﬁﬁ?llﬁﬁéﬁgaffdl@ oaalr}fatzaﬁlbreexafmﬂeaxyyr eﬁﬁhed;L memss ctch@ahgned

axis of the ug?Le of an aligned pol yner
POlym@aftﬁffsﬂ@Iquglf@lTﬁQIﬁfbéE OPRIEEFTIOE O the direction of the

material which the aligned polynmer scaffold i
[0171]np]ncmpt1ngr awemplapl embodinent,dhq retyzagr fib FFSzS?fbgW&a Séﬂ‘e%l ary
thbodifegnthe on
devr%gﬁ gﬁgmngg E%m{af]agusadf't&nl?&r GHIRO Sth b snpry EfBodi

nmer scaffolds) can conprise 1o,
standatddbetptian abihe ﬁpazrhymmbeﬂshlégfed 59#6’6%’709? Bt Qpdiggout

betw?es & Bﬁtsw%‘lx’{{i l?outt he 0L BNARGI®SIng aBdut 8¢, Betweby ﬁlﬁﬁt @"f and about

|§o ropi ¢ structure, o
10°, 5étivBen 4Hoa0l? s 15% kesetredbon S eneé ab%lg?-@fp and eipep gbout 0
tendon and |iganment. These aligned, biodegradable
and ghg itions of the invention can also be used in the

devel opnent of 1 ree-di |
e
cell Mg’r&ﬁm%ﬁ%aﬁﬂ&%{cus@ naligrse bslyﬂlfer mff(vlds tangsdres amlwat cell
ord tissue, skin tissue, % g% ssue  ar dgﬁﬂl%h?ora
migreflos s oRwndeE SFERIRCTEL TS R AP

van&gg Pﬁésﬂ?{ggene}ﬂi%n CRAPAShiscRNkir] @5 tlabigud) aceb and:sa)nnal cord
rrse

regeneratlon For example, the longitudinally aligned fibrous polymer scaffolds can enhance

and specifically direct nerve, skin, muscle and/or vascular tissue growth across an injury

gap-
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nore than one pol yner scaffold. Each of those pol yner
scaf folds can have an alignnment 20 which is the sane

w@eooditdd2er ent from the ot her pol ymer scaffol d BCT/US2007/013736

scaffolds in the conposition. [0176] In an exenplary

enbodi nent, the conposition conprises two pol yner

scaffolds. The first polyner scaffold has the_shape
[0173]0f The divenichwi in vk thealisnadpalyraerseatfold isisitegiestmayraffect the

b1olog¥c§1cf81?CQ1oR QY BB ai e?f ];ngga%%ffﬁﬁqmaaéﬂg ofiR6ViRE. @ the

ymer s as an 25 orientation which
1nstanaeswheﬂmrdhgnecblmlﬁn¢r@chff0ﬁ@ﬁﬁm0m wernd wored heingjs more

28 ! her the
ot S e AT B s e
axis ofth@fbaldd Th an exenmiarh embedinent thel cntrantongardoeh thy ndle of an

nf h .
TN S
ahgnefl leﬁh sthfolpad iyﬂmdmmp(afrémziodg dﬁ aricltieer iexaremiaty @mbgcamemethe

c‘,en‘crah]gg%I %48 %fpch? hlgldxe? @Stg og p§ caff Olg 91 %%gtg? gélrﬁﬂel esynt he

directioR BP@S idatePABwROE iR alip@d Yo B es ﬂaafff) dligsnoévitder replecng. i on
can have a variety of dinensions. In an exenplary

[0174}e ”’HPQfo%{‘&xerﬂg%;Tg{ BRbydBEnt St @hifgak @ cdrspdditibn1eh theinSéhtiom(such
TUTE SHEET (RULE 26)_ WD 2007/.14626
as polmﬁf/susmpmwmse piedegrsieblé o lymstsp ThFSF COMBTITGRS G¢1 0°

bsOwith &AROPIE strhddu: )
used ﬁs dﬁ&eméh"%pﬁ%ﬁ%gthb%ﬁ?ﬁé’ ﬁ?ml he pol yrretrm; caf freledg i s
nerve,l sﬂmn, bloodvetsmll shnlgtal mgsclm crhies n@%&rﬁﬂ&?@z anddigaEg

ahgneg ﬁ;{; %%E rr%ﬁﬁgsgt%hg of tﬁ%&w&m&l QanlflsFHB tsed G the @ev@ﬁ@ﬁlbﬁrof

nmer scaffold is to
three- Bﬁheﬁm)ﬁab ngp.ued dJﬂmlcpénosmmé)mﬁpgpgab@ fahresdobeRar %qgim
mer .sca .
three- &ﬁf}f’%ﬁl gouy cgc Io g %}re,ltlsgﬁ Eé)q%é f&rﬁ]‘ﬂgﬁl@ sk ﬁksﬁ’e’] 955!3@16 tissue

yner scaffold is 2.5 cm
and nucld Bssaevdniegireatad. anot her exenpl ary enbodi nent, the

pol ymer scaffold is 5mmto 6 cmlong. In another
[017?( SR Bh StnpRiFh esbsdEment, the eompﬂsyms deseritzi hoteth dag compPALECO

cmlong. In another
more @'@py)ﬁ@polg@gﬁ scaff (§?11 gacf@%ﬁpnmp?cgy%g sg%?qq% n thfuhe agnﬁa(l_)l%ment
whlct?é maﬁ% Yr @m‘%&% FeRtthe dthe pphenwafifsldat ﬁczaffdlds ;miBe5 cm

10 cmlong. In another exenplary enbodi nent, the
umqpshvner scaffold is 0.1 cmto 2 cmlong. [01791 The

conposi tions and/or polymer scaffolds of the inven 1%%
[0176]arinke emmpm@mbommnt {hacprpgpitipn cPIBFYRT WP BYEMEL SCHP

The %Bt d){fr?? gca?fgt)tf)l%\o %rkga% P8 GRARARA k'l@r[klﬂiléﬁal%ﬁéﬂgﬁ&ﬁ The

00 fibrous |ayers.
secoreb@mmea seaffoithmdiondstthe extrsiot of thoBist poymerssalRd gackes an

out , 1 and abou i S LrSntial brighd d
orlen 8WP§P)}S Iﬁlﬁm t sel%%tgc?ﬁ'ﬁlgl rg{f ngC (gkﬂg(}){gl t I;lt})an ﬁascrgsest é\ll\t}ee n
1ong1amﬁut Th aaredemmgtemmnfembm@gemm thet sgeand pekvawpsoafigld is

t he, conposi ti S between about 1 and
anm%@@ﬁ?e1ﬁg%@ﬂﬁ@%$“? (?Eu n&% exenpl ary embodi ment ,
the conposition ha ]

IL df i pSlapes ofthe Pelyme 0 :
[017910 MPRSHJIIAG sbﬁw&aiﬂmaeiﬁv@ki@m&an%emeabmma vaBetf pbmm,

depending on the nature of the problem to be solved.

[0178] The compositions and/or polymer scaffolds of the invention can have a variety of

dimensions. In an exemplary embodiment, the polymer scaffold is 0.1 mm to 50 cm long.
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| ayers. In an exenplary enbodi nent, the conposition
has between about 500 and about 20 1,500 fi brous

wo 200en$6261 n an exenpl ary enbodi nent, the conpoRCT/USW07/013736
has between about 10 and about 20 fibrous layers. In

an exenpl ary enbodi nent, the conposition has between
about 35 and about 80 fibrous layers. In an exe

| a
In anothBisdinplant emuouenmrqm@lym@rscafw is Bt mdn | abp énngggﬂ
exenp a%gerte‘% O %P\O ra%gt{f Sld sl 1 ar@ﬂ) F&ﬁ a'iﬁ’ rﬁﬁﬂ%?gkmry

ween out out 600
embodﬁm&ﬁ quépdlwafssaffdlm isalncne soekfpdnatoyg. 2B aembgtchxnmntary t he

emboqnggtg,{ é]t;)(lyl}%r?lgggg é‘ﬁ&}ﬁéﬁ) %g%%l dl%l?(% E'I?(% E&Uetxelﬁ‘gl é}l brous

tion
embodh@nt e ﬁ@?xﬂet@@ﬂlﬂdld F laﬁﬂ teabanfong? I arotheusxengpjay smbodipent,
an exenpl ar

the polsmsecelolang s sB0aL> 4500 oP GuERereagmy b Bk Heen
polym%xs%gf%la 'is\’zséxgﬁ’!a@g bﬂﬁgm h ?ﬁb;lé‘dg r&?@ﬁpliry embbdisehizthamelymer
about and about i
&mﬂbkhSQWﬂéﬁéﬁﬁ}@P& %Hﬁ%@?h%ﬁ?mhpﬁﬁaﬁﬁFVWé$%§m§¥?§%dkﬁ$§g%0
cm to &Y E;gsl §n Aotier SRERIIa9embBBIMRAIR NG polfaley svaffolidal.f oindo 2
es can be made "t hr qugh electﬁpﬁp ﬁn 89:2cnﬁo
cnﬂompdnvn@thXﬂmB@W§ﬂWP¢HFHtﬂﬁ@ohgﬁﬁﬁﬁ ) o] 8I|gne

ei ther during electrosplnn|g§1u3|ng a rota dr%p%
[0179hs Tae cahpositions amgfor pblyarer Bty & piths BYERLPR Cak %\FO pose ofa

variet} BE) gt} chin %{ E@;F? %%%%@7@%?%1% %{hgolsﬁcﬁ%l#gﬂ%%tﬁveen about

| and@h@m j0ao fibeublagienelnt an axtmplpn] bedinsah ieePaPRELCR e
betwegﬁé St ?F&@@Pg{ ioﬁ(ﬁ) ﬁibcr&?s ersS qﬁﬁ% ex gﬁ)lg EbEigEASHe Cr 0SS

r s or menbranes
comp Gﬁﬁbrhﬁs Bétﬁv@ﬁgﬂﬂm har[dad,bauﬂ S@ﬁ ﬁfououe lybrsolhasrexemplagh angl e

Wh A | T n an
embogjérlgf:t:lé éllgesogta]lpgg’%@@wts %gwee%% [1 98 S6&308fbrods rié?_% 32 q

egrees greater
exemgﬁﬂf S8 dRknt, Mes@®nipdsiflod &G bdegeramut 1 Badpbent ]é)(ﬁhrﬁléﬂam

edgrees but |ess than 140 r
o entegnnies cobbinGes tepaeASr e it SHE3 B pRRs o
1ayer§j elg o @Rethry BB ditlRal) thk20mpedioadas bgweat @Dlﬂtﬂﬁ)ﬁ rand? @3011’5
rees but | ess thangé%g degr ees Sq %%g ertaBBE 10
ISOQﬁbEMXWE%%]b@¥e¥%@§mVﬁ v d@@F@gg’ 8 ?£$ ere are

and a%oM%'f%}&ﬁIs ?Jyel\é'ayﬁ at &eﬁﬁlﬁ?y @nbadith &S By mosmhm bis, between
exe

mbodi ment ot ati dr
about3f aind@bmrt 8p £ibrpys pyetrsain @beé@mﬁgfy Wﬂ&? mta l?e comp%mlon has

non AR adkk lempedimeht, fieber s
betwi'::en abrgégt% ega (%151&% %é@ﬁrlﬁ?ﬁd’ 1‘8&\/&%? ch al S ?ﬁgﬁyéeel e1 ff the
compﬁ’siinml hasThetweehiabers @ andyplequt PRO fikgpus lavprodh 48 T End

aced NS (elstdis 1 Thayer
e R e R e ey
exendlarfl eiﬁb@ﬁrnsm;e‘éd comphitionihenatwesniabaut Zragd & ?"éyg R y%ré

In atg%ggjg fk:% errallet It N8 é(ﬂﬁﬁ)@ltlgltl ﬁﬁsbetvt dan RE BEindeabRbPRI0atbrous

rPum i s ‘use as a non-conductin %
layers€ U ﬁﬂexehi@rae}{ erh‘tlfuehrdmll,rth@ sorrositioebes bstvarn apapt £ PO gn d about

first EngOd of tinme so the fibers deposit and allgn
1,750 §8Eu8 (7P al |y on the non- conducting section. Then
the drumis_ spun fast s

fib .
[0188] i dman Ferplagt erRodiment; the pgr,lgtafr sc%{r‘]ozﬁi ﬁa[sqhé ﬁlragggf d Beet o

Cri ss I 0SS
menhBYR! Po5AR: RerEdEsizines efeR halg tirbeghelatiopsnning. The

individual fibers within the membrane can be aligned either during electrospinning using a

rotating drum as a collector or after by mechanical uniaxial stretching.
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Conduit [0183] In another exenplary enbodi nent, the
pol ynmer scaffold has the shape of a conduit. 20 An

wez@mpiasy depiction of a conduit is provided PCI/BS1807/013736

4A and an exenpl ary depiction of a cross-sectional

view of the conduit is provided in FIG 5A A conduit

can have a variety of sizes, depending on its |ength,
[0181]as Inveothensxemplary emigndimd¢rdsthe mlylaWGC@ﬁxI@gasdhmpfe@f@l Cyi§s-

Cross 8@?% Sli((fe {ﬁ)m%ro}(lss-ﬂrp }1% yersI(Q% 1&&5?5 er scﬁ%@fé %r Hlfembﬁ‘ﬁes can

'S essen I ous g{
be arrgad foakHtionMHoeseh qjhnraaten engle wlmh lisen membas @elcqied om greater

won 2JSERRSER LGOI, PS40 Gk b o ope

greateWilah 40 Segesaiud Issdhaaf 140 dbgrgesegredtettbars30 degreanbittiess than 130

exe ers are I |
B L
than 1% @8%133%[ shdemdaed iinm 8y degrbe buokskthin Hisiegreseam | n

anot her exenpl ary enbodi nent, the seam of the conduit

[01821 S ﬁ&%%ﬂstd @Meby ¥ loghakk@ bhg-choRaGhset dinvak eﬁéth;ﬂar@f
he conduit. I'n another exenpl ary enbodi nent,
embodioetiip tfot&'@gé@%ﬁd@ﬁ% collegigr 1Sﬂ13?§1rf8't‘thi€FS ot é?ﬂﬁ‘% F‘)‘/‘(’n'condu“mg

died oh tBS SRR Llch Ys t8 RE DS the drum.
reglone%?ﬁ%gmagelt&%b&g%?teljid| nal axi s ocf Sthgﬁi(s:ggndw t. In

The abigretiasier isxetnoll 29 jemserns ead henplacedrhack e dipst-| NGt 2 he
addmgr?ag alye1t ofce?%em)sﬁ)h ﬁgérs & ad@é’ﬁe\irhﬂ%fthé QRGN btk Bed llngh ek@ned

e out he conduit 1Is
Additoanposedrost laymatanda @ddefdl btyefﬁl@atﬂlgwth%m é‘teh% ringneths cxpyplary

embc’%rﬁr%%g %E ﬁg‘fth%q%b&ﬂ ﬁo}é@&ﬂ@ i e G i FoRed

slowlp goral firel petiod dirtend sortby fiteds deplosibaridslien longisudinsHy @ the N9k
he i nner the co yer of
condurcgﬁ% SqCHeR- nﬁ?ep)}he ({r\.\r&ﬁs SpuR @a%%o th%ﬁf)]%é &k Oerg%dut? glr1é‘rfivva

of
circutnRt@erfi@Ngl UAEditignat @ixposssiiapérs camizl aldgwéd’ rbpdggngthesphséeps
conduit defined in this instance is designed to

CondlliSP! @y greater structural integrity due to the

— presence of random y oriented fiber ter .

(0183 he]atahothﬁfrﬁxe@PlaWcﬁ“W@thé*%E%ﬂ poIXmeE Ffﬁgfafdajéﬁ ﬂ‘e SH?Pe of & gapduit.

An e%@ﬂl r?fd(e]ﬁ Flf‘oncb@QQHﬁcflllt'lﬁplﬁﬁﬁp@ﬁlﬁﬁGOﬁAldﬂdihn greamlary é&‘pﬂtmmhy)f
orie

bers while the outer wa ‘i!i tsy
a crosseseplaamelivien ofthe ggmduitas proyigeyinddl: pay |Ay9°3 ‘f“g“ﬁ@g‘aﬁ HerFs.

of s1zeg (%P&tdﬁ{%ronqeé haﬁé’wﬁmqgilﬂﬁap HiamkARt Sndcsube diakmetess. In an
ess parallel to the |ongitudinal axis of &}E
exentpbmy:i amboditentahetntesior encenpl the sondnib sesiraially ffegof p Hheps

t trsichxmiaple

poiv i ot PR o SRR cBimhop, Fucasbihnor
tissué Sizesanp esBitatidns chranmleplemqnéllown@at» thrrendyiy wall ig comprised of

her exen | ar AeSly aliened
ahgng%ﬁ T I Apptast gl égﬂﬁeggﬂgn(ﬁt Iths{ (FHe?s ﬁ?g’q?kﬁdl Y a 1gne or
c1rcuhﬁﬁ9hﬁamgilaﬁgﬂledam &odfer E)twlplam nmmctlmerit(ﬂ!@ gondpi h@ﬁ\a Seam In

exe di rre r

anotfat cr o cHBOg Ry et il FORIEE SERMEG et eL OO
longltidThdl @xie Bf @ Qoriakit. Imamtiret srempbixe apbcainyeré,rtb@@pnﬁmﬁ is seqrplgss.

In aré)?he? ;:l;zetngg%g 51?15 (rgwrpc ti} %{Blblg?srqs\sl\é% 1%1 C}fas%gm%gsopa‘f’éﬂe?tro tﬂ@l |

longRU@hA1Akis @K RbRiu}t. @iideierertmpliri embodimenctbe betwedhofithe
conc{uﬂrz:grrlsg’\c? (l)fl a 1235‘6‘3 o% {c])ngﬂ:udmally aligned fibers while the outer wall of the conduit

is composed of unaligned fibers. In another exemplary embodiment, the conduit is seamless
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outer wall of the conduit is fromabout himto 5, 000
nm | n another exenplary enbodinent, the distance
wheioreen2et he i nner wall and the outer wall of PEEUS2007/013736
conduit is from about himto 500 nm In another
exenpl ary enbodi nent, the distance between the inner
20 wall and the outer wall of the conduit is from,
paralleltiothe langit dipalzgispfthecanduifornddhe vpemliatyhe wrbEbsontsts of a

layer (gfligr%ggtluﬁ gfr% o 1%3@ g‘wwfbeth Der wé’l‘?cl)f{ th@%dﬁ@fé Bthb&ded B@l |

rom aout Inmto nm | n anot her
unaligaxdfifpdrar ?heswmhdt dné'lmtd intthi ingfantedp d@ﬁlmd tedsplaheredtemer

structlira]ld%tﬁg?% t% th%ﬂ} ér']ncé\ﬁig I{a%&ﬁrﬂ% %ﬁ%%ﬁ n% g{eﬁéﬁﬁf@tﬁoﬂ{
anotheticatraplasy daetodinemt, tecnhen mel ofithk lcorzdudt i erannoetdeat upalignedf

5
randoifiCorra et rmoT ey RS A oh e tPRA ogos Pt r b
longitufifglly akghbd filds. tThenchdrexrenyeldry eobodiment; dridiesintuif & s¢andens
paral@ﬁ% g{fl 15’ 0 Q)%n]hatéuscﬂjfgl?e clqg%ultgn é{l Ia\'fgoéﬁerr] %%Qn%lgl% g@%\i\gg h%ﬁtytha inner

wall drifte RHEET 18\6@1|nbosféﬂ of lbﬁgltudﬁlﬁlﬂwaltgnbda fiberowhabthe bu2OwalDefthe
to 50,000 nm, In anot{1er ex

condiy s CaTHeRBe L QBB O HERe G TR OUTEF o pagpent
this cbiMRitGORAMIdss 418nd dr0dXisaR@utial K Panlit o GOoBtudiml dxik of the
anot her exenpl ary enbodi ment, the di stance between the
condyifaner wal | and the outer wall of the conduit is from
about 2,000 nmto 7,000 nm [01851 In an exenplary
0184} nifodin resmeplany lvebpdiment, B disianes besyeeniie inpgaEng g‘efoﬂlt%

wall oafqng é)nd{l]lﬂ éot??‘l g.’r%’un i 230 dob nﬂ{‘ ah Qﬁd'th&)é%mﬁl%)émbodlment the

ianeter of the conduit is from
distarfs2 bSWBSTIHBAHEr SHEET hRULE wal)of i @odi B Awpeabout Inm to

S200 / 0137 t at hern
10 008;18"1,;{[[1 gpg))/t & r&) gl% e?x?o%?tmelnp nmr?ecfr?sta;lﬂ g ?@rge)tglg%}f@ge ltﬁllﬁla\p Hlthe
outerG@iMdifitHe doaddit 18 fiioababott Inmnto IS(OOG nG0 0n prathdr gxemeier

exenp I he

embodgpeRG itﬁe ¥1§ta]i1‘;}’33ﬁ#"5 ﬂ}e inner w b QrE{)tBe gﬁtm%l?gf r;[gé %Jnlaﬁt is from

abouﬁ]?iﬁigﬁﬂ 50¥n€ nlh@dcixtl‘mmkcmll)lhﬂy&mbndlmen’d iterdistance bftwednghe inner
conduit is nm

wal G puiey el B ST et O s remplar

embdIRSH] the Hﬁtaﬁé’e%ﬁh@&ﬁ%ﬁe %mmn atd ﬂhﬁbuﬂen\tzvaihoﬁthecondmt is from
exe a

abou’g;btppggq % Irll%rlls (Ierf %Igpﬁeg%%mplqry %Jllmré? 5 I%,gbanlﬁgagcire beI\leieﬁ% ¢ inner wall

and tﬁé(&ﬁptl WM1Yo f8AbQAidGR Rifiont &ui 10ABI to GDANRL @i arwthet Iaﬁ:mplary
conduit is from about 100nnh 1, 000 nlﬁn th t

embashiaers e le@ﬁﬁﬁ)‘éﬁt‘ﬁ%eﬁtthe ot el e UEioB BT E O RE pRg

about fo 11 oo EIP r@n aARRHex SR RAALD imbht, BRAUiskice bétween the
anot her "éxenpl ary enbodi nent, the inner di gg@% fﬁ

innett Wiell &l thoewter wall of ther@ﬁﬂhaﬁé fromogowicafitREge 3o08temn i aoefer

exenﬁﬂa%r Q&B%c%%mp 1R g Yot SR Mo inhdiSvaliNAE the clten Rl OF thef

urt rom about 75nmto 600 nm In anoth
condeit énfpérariows 25000 meter50,000 e il Arathaicxgrarlary caPodiFmgnt the

d a m
dlstaggnb ltlw?en ﬂ(sie gé&yuéﬁgaﬂgtthe?uu%g Q/af‘ ﬁl@ CZH(QIQQS ﬁ‘@?h AL 88 Tchﬁ)o

ereln Can e pro uced in a numbe
nm. Gh anlys exd:mplamy embréimehiathy distanecibatiean the maeroalicud the ocyter

el ect.r.ospun 35 her Iary enbodi nent, 15
Wautoﬁg‘e&}ﬂ |rsna38utrb0@2 ?7f andom unoriented fi bers or

[018%] ' ?r? gr? chum%?arr;l Sl’?l oecgmgn?, ¥ Bher diameter of the conduit is from about Inm

t0 50,000 nm. In another exemplary embodiment, the inner diameter of the conduit is from
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scaffold. [0187] In an exenplary enbodi nent, a fibrous
pol ynmer scaffold sheet is rolled to fabricate a

w@oemwdnsd2envi th a seam First, a fibrous pol ynerrcrasioot/a3736

sheet is/are electrospun. The fibers conprising the
sheet can be aligned during el ectrospinning. Somne

t hods whi ch produce 20 aligned el ectrospun fibers
sbouf Tt {40 @y I8 oaathe rrlary e%?famewg (st digmter of the

cond@it RUREEEh0GO] drn & 0000 194! DG ah@h & egaémmrytsmaam%nmmm

descri bed herein. In an exenpl a nbodi nent,

diamefgrpfitia conpluit i douam toﬁﬁ@ g B@ F%Oﬂé“é ﬁmmﬁarmgmbﬁ@ment

the 1r§1@1e(ﬁ5m§t§1rbf@ﬂleg&n9ﬁt Rl BdudilEh sHhGE h ARRLA U BdnIRY
mechani cal uni axial stretching. The aligned fibrous

embogignspiydhe waerfdiamaierf dhetcondyittihiem abeut dgm tef g dn another

o BP0 BB T I 00 St 1

anothenetempéady emnbodimensxtberprineirdraragityed ihreenonduit iy &romabosii@8nmo fo

1,00(% 4}:‘? ' ﬁlga%glhle%"&eﬁﬁlarﬂrﬁ%q%gﬁ&lt 'tﬁé d%ﬁﬁetér%@ giethHdL{‘ﬂL fré‘ﬁ%' S

yher “sca ar’e astene
aboupfr,@(mnmeto as JOOQ gint Ul arroatiek yxeaipilagy] eﬂbmmﬁd’thc umdudlametbtrof aln:
exenpl a eet rol |l ed aroun h
cona i R a0 R e 000 B Mo RO 1 e

diamétmsdfehtedmtimt & frvat sboaf 75ntri’te 600 nalu il atothet eemiptarg embodiment,

.l ongi t udi wd con The fast ening
the s Al Pi e ondit BB A5 AR o 000 aches on
r by sutures s of adhesijon |nvolve sol vents

0186y ecﬂosglrl@aﬁescgalzfﬁ%qr%ga@fdﬁo oG ingyumbseof s Wrid

exerr%ﬁltlr)L A88JYi8&tSthe SohdudidBad $1dddbiurHEEIndiiRdefendfary Wabodiment,
007/ 146261 PCT/ US2007/013736 [0188] Reference WI |1

the copstitpecomnesed of rendon) unowt@eﬁ}f@fw 2gpRSIoEN HREHEehOlYTHE
scaffblgvention, exanples of which are illustrated in the
acconpanyi ng drawi ngs. Wile the invention will be

s SR S R AR s

a coridnit et @dedrn. Firsyj 4 fitirbus potwrmn sdabhldtsheat Insziae eleotblmlumélﬁle dibers
M.t th t

comgﬂspg?lﬁ 5?1]0%} ;ar? {)?Y,[%l&ﬁn?c? %ur{nlg gneggos% &%%&L I%\(/)lr{é e%%g ﬁf?sh ﬁpo\ﬁﬁge

alignb@elettispidefiberd inbibde thbesesiitheriof a astetinpodypm a&ﬁ gtdueded collector

substragvgr:}tgl lﬁg}ga@%ﬁ%e%l gg%“ﬁ%?ﬂ%?ﬁ? '%S re]:d ed lgrlp{\afl ﬁ?ihmellt ghe nlandrel

is mAAARY 56 SThe SleastfBisig fiishéet caerlﬁ be]ahlgﬁécﬁff’&r tlectagpinning by

mectGi oI SRR pR RIS DT PSSP AR Brt e

arouﬁ(f‘@mﬂﬂiré’lrf@ ForfH aﬁ&)ﬁhﬁdﬁ drte Ana d@Déan@ither He&etﬁ@%&lth@@efore or
within 10 the syringe assenbl he sy

after shescopgiiyis Sestangd. plgrap ezs?mpéargw%@@%% R ?ﬁwééeef Fyhich

are p‘ﬁﬁll@lho ﬁleQQr@MHﬁﬁl axfs o ARpoBMRer sdAfolddi@theh faMahédtofdier to

ymer solution exits the syringe by controlling

PTOdmeeﬁleilgl@d@llauY pligned spemed egndpibnky @fxe@phWéIWlmq% \nw sheet is
rollel Hofid B 'ihalﬁﬁrepﬁefé' 8 b0 shd &1@ @ﬁc{ 9[} th&6hebOis £lcREd B89 part of

SpI nner ets. low rate wl ch ange lﬁ;‘efpendl ng on t he
the cdrecb,ntrt@dreatgwgm&@ﬂm@lbaﬁmwdeqea@@d wadef. Thecdagienipgmenn be

accor;f)lgfrﬁelfe ganﬂeaﬁnrﬁ)g’h g@ﬁgn Bpﬁfgﬁﬂﬁec‘ss Exfafngf‘eg ofjéﬁgﬁ&ﬁﬁvolgé

ensity,” etc. e syringe
solveutsgy baé@mb Iag«heslzesf wehm fithria spadéng ped ccﬁbgm gexbﬁn to a
spi nneret 42 that
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sits on a platform44. The spinneret has a tip
geonetry which allows for jet formation and

wao e@nspast ation, wi thout interference. A chargeCi/mnS100%013736

range of about 10 to about 30 kV is applied to the

spi nneret by a high voltage power supply 48 through

wire 41A. 20 [0191] A mandrel 56é@%gh|ch as menti oned
[0188] n Refe@nc@Bill navcbemiade iBPetald Rysessral Jlicgenis of dh inyesHen

examp@gs SR d&bar% Hfum?{cﬁh tlé c§ nﬁgghra@ﬁhg‘:s‘ l W‘tﬁlrg tﬁ’eh b &high | lvvﬁl

reate e I nheret an e mandr el
be dessfibed illlnenjedotion mith the sabsﬂ:qu@rq smbodim¢nds, itofilliblemgrsstgorshat

they al'.reowi IH?%F%PO lﬁglﬁglrejlﬁ?v%ggil to ftl%g% &Hgod%ﬁérﬁp BEIR c@ﬁlcija Qﬁeay

ormng mcron or nano
inventidraiggit@ided tol (ﬁmmﬂtSrnanvds,l rh(ﬁhﬁcatiﬁns anfl eqldvaldaﬂts cyﬂmhksayd:ee

. d 41C,

inciudbf ST SR ERANPORE s RS PR sl B,
attached t d b d )

(01894 2. APt PO SRSHRCP S ANRREP B A LR SOR Pl

FIG. @?&’él’s '&Qam&ho%ﬂnﬁ? aﬂpﬁraﬁ;@ B0 e&Gtpestivtg @udhmmcﬁ& Thhe

nmot or | inke speed contr ol

polymes selptifing38; which p@qt@n%&he\m]p'glﬁ dipsalvige s SOE és Qc)ﬂgmed within
the s@%@@'és@ tg?'f% oot éyﬁﬁ@é ds¥ertH 86 {%rp@ﬂ‘bf 8 E?yr{hgé Bln9p a&3MbIB2 in

spin rate wll chan

9 ependi ng %éh
which heorafost 36 dorﬁw}ﬂsﬂl@: Hic raNRdbePaLEET QTP PHE thep%yrlp Y

t ihd
conn&ﬁ&%ﬁr%sﬁre o oD ORIy, dﬂff&gltﬁ R e
contra§1mucﬁse2@)ed\s@nz@ret3/ Thefler r@wﬂw@wﬂm@@mn thpdoapd | n

T

pore sigp afeaibtisie dénsky,@tc.2. This apparatus is simlar to the
apparatus of FIG 1 but also conprises a tower 40 which

[0196] oltig S@ﬂ@geﬁiuﬂﬁ)fa@srembﬂyﬂfn ek 9K pc@mmlsollusot\/\iotafspmbltet 4 that

sits o grpieaéffs)]}’;g g‘ﬂ %%g&gfc’e% ag{]i)d%gé%gf ES(;H ! d U & ﬁ‘]glt {?)rr%atmn and
transpsiftibh, QRAbutiiMledERfices adHatletn Bl eaﬁgs oﬁﬂfd)ubH) torabeyadd kV is
around the outsjde or the |n5|§ g ondu1A
applierbiodhy pemerseps high valtags PYERPRYY IS SO HENT, ;2
|l ongi tudinally aligned fibrous polynmer scaffo
[019HonAl miandiek St bttieh as wentipaed d 5ddf dBangAGHSPHS 7Aaa1§1é53m 18

posmolﬂg(pb ?ovfz b fs?fglgergtqizys hiCAldRlR Rieg krefed YoRlEDME Gharged

m Cr 0/ nano rsiIs aced around the |on |tud|nal
spinetet gnrdatrhe oendel 64 o'l“lfe@ienm fieldransey 8 jet @b ha PPEMET SAutioR td be

35D o FESEIHEHERL el Sy gicons

nanof@t tiameat ﬁ]ampms or fibérs 4@, Tlfecdmlﬂl chfighy @re gspundedpeing erapns

S extensi ons of these nethods. Sutures or
wne@%ﬁ% %Jﬁg can optionally be added to the polynmer to

nt th t 1 .
o ek AP g Pl S TR S BSh
beari§ 80 Bldd seend diill chsck@4aqbiedhedetb Tahleﬁ—cslﬁﬁnht@baanng 68 X)hwhach

is cog%%% 2 ggggﬁg: [drcéﬁf@@% g? ghgl(%p\étgal I %tr(%:[ ﬁ@ wkhlc% controls the

rate !lt%}géﬂ: M Ratk kyin@dnk anagrecsud L(Dﬂtmhﬂlyf @ifféte&t sphmtésaytebe
conduit wth ‘an inner_|ongitudinal Iy ? fibrous

provideg.e Thespin mie willichinge depeading op éh?tqearqdy) éﬁl SRR TSRS the
polyh%}e/ Sh ol Ul U RS iRincARRRREY EBerCBimAR! pRE sikd, indadbrad debity Cetc.
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seaned pol yner scaffold to maintain this structure.
[0196] In another exenplary enbodi nent, a seanl ess

wo pwroueepol ymer scaffold conduit is 20 creatkdr/vb10n7/013736

an inner wall conposed of longitudinally aligned
fibers and an outer wall conposed of

circunferentially aligned fibers. The mandre
[0193]d eﬁﬁé(nlobﬁﬂeﬁeﬁlphr}nem%ddhn&nwhe iowendion piovies e saorss Eonalnki ng

non- conduct.i n re S
produ@dé(& the, g‘ﬁ? Plﬂlél or’ﬁ" 34]1@ f?’gﬁ? %épg%tué is %mular tP 81\1/\6/
apparsFRTFIGA Bl hl@d\lcém}fnséd'betoemm wiziploboltls iba plafform 44.

Iongltudlnally allgned fibers. The mandrel is then
[01941’ O CBh&Hs %th@n 12566 8EpdIPmé! shmmmn béprodued in a variety of

deposition of 5 Clrcur erenﬁlall %d fibers he
ways. rlagn lexernplary cEbegimeatsadd; %ég JssgS‘? ¥ NP B ARRT ¢
arounéMhte I?)u@ﬂie o e rmsk(ﬁrbg ) fcb’rﬂiuﬁ@%&clﬁbéﬂ hg&ie dif dntbﬁémblaﬁy&ﬁnbaﬂment
outer circunferenti al igned fiber h
a 1ong[1t0d19r71}y alngn@riﬂm@rpobsa@rrmaé% ﬁ%‘%l‘ﬁ FEAEd egh g?ﬂ“&?é’f wit
a seam. n?lée%%sﬂf?& %ﬁ%ﬁnels g’%ﬁf)@l ﬁeé% 8PEHAtibnddSmiconRAd RNk blacan

ongltudlnally aligned, fibers
around it langitodingly alighéd ®Odwbleforsee vt laym sPIHA T aNHERS  The

long1t8§1ﬁglbaalthjigrz1 1bq8‘1ﬁq{1ﬁt Iﬂg%k u'té? %ﬂal%lﬁé’d/ Bordhd IQyérW@ondults with

regions I’ ng a non- conductlng region is
additius thyetsi(ihrg, ol Gve, cssqoetm) aregpossitie extesiras ef these megiogsed

| 0 e I
Sunrfigg apbasneacptenefy i %‘9‘*3'@00@&%@%%%“@%%?“% L
WD 2007/ 14626 PCT/ us2007/ 3 I
(0195 o T ARG SESREY STS RS & e el HELR Aie pOBRLE ™
scaff1@ bohduR M- baaddl Eitler SaghleRs browitif £seanit Thkn abllrcgmfentltla(ﬂfs’ afigned

deposited fi bers., The.re f
Foropcipre SHEUBF RSO b RS FER DR e
two 1@! Eg&ﬁqu iR eh 15r]n@1yl%ﬁ ifidthaBy aldee Fibrobahaganing ambmtgmed

| ayer. 01981 | n anot her exel
circumifdyerdialie nlngneql ﬁ‘@rop%\am SulEes OF afhgsipesLap AR r@ﬁ@b‘%e adfded to the
seam&x?@’fly@% scﬁgﬁm rﬂéﬂtaﬂ%’lh Glrh@ReOf a rod is provided in

an exenplary depiction of a cross-

ec |on vi e f b } §Baff51B.couit
[019$] o gﬂt ravgm% a aernhjé?m{e%? a s?azrfggﬁ\ﬁbgcgﬂ gnﬁlrdég offol tcg uit is
creatb®Wh Bn indsr wel don@eseldto§ loohig i adly . ahgmfél fﬁ)gﬁ,@g an pterwallar o

t he_ r od can Bl Wit tw
comppt LR TP O LBt RS T Tl Boia e bt v
cond¥@lrg@6kibi ﬂaﬁﬁﬁ@ mdadnductfngrregmamub@i duying plecieospingigge The

si zes and applicatjon X
mangrglds Fiefeq & a(%&%ﬁpregdeta g?w g?r tgen & ?E&goe L SX of %Hgﬁfg‘tlﬂ?ig? bligned
fiber X AP haTdYel %m@dﬂomwalta,t ahiph spéddb@ aléovafoe tHeemei dapasitien ofy

aligned or. cir entially 1 d it
cwcwfgwpqlaébr}p ignsdift aqsng" h? res?lﬁg arss ﬁ%qeogouss glﬁd%f %}J&gﬁ él condui
with S SRk 1%%( infiaagdh a fibéheyes eatanadutdr laecmmfdrensalwhgned ﬁber

essentially parallel to the |longitudinal axis of the
layer.od. In another exenplary enbodinent, the rod is

seanl ess. | n another exenplary empodi ment, th dis.,.
019875 s émbricefick yxewwpdany ewbodipantey eallosylTbrgs RO&H@?YFEF%‘F ojgondii s

crea?efyif ézvﬂlzhoafa; 18 whf? Q&H}Bc}sed &ﬂo@éfﬁhﬂ@ﬁy 28BPliBd:Y arfia dlicieall ,

composed of unaligned fibers. The specialized mandrel described above with two

conducting regions flanking a non-conducting region is used during electrospinning. The

mandrel is rotated at a slow speed to allow for the even deposition of longitudinally aligned
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includes a layer of longitudinally aligned fibers,
which is covered by a conduit which is conposed of
wapabitgized fibers. In another exenplary enbodi PERUS200TE13736

rod is seam ess 20 parallel to its |ongitudinal axis,
and the rod includes a layer of longitudinally aligned
fibers which is covered by a conduit which is

fibers. cﬁhmn&eidelms‘ themla»tataglr?edn fntdoediate Thrsd et Brevents kg lopgipdinah

and Cn’ﬁ*’?‘b“éf' 13 ‘ i‘rf}pgi(r:uentent of ] %Sde%[lﬁgc% ﬁ@erg' BR 18301198 £ Haffiess fibrous

U presence o randon
polymer scefiblé doﬁduhiemﬂh aagnign longitwlinadl @hgrh%d fiber layrspdan outer

odinent, rod is conposed of unaligned
rmﬂomé%ﬁ%ﬁ%ﬁﬁ%?Fgﬁied fibers while the conduit is conposed
Rod of a layer of 25 longitudinally aligned fibers. In
nod

anot her exenpl ary enbodi nent, the rod is seanl ess

[0198P at@édoﬁler edepnpldr ethBdHthérid dh@pdlymxﬂ Baffdld hasthe hﬁpe ofarod. An
exenpl a enbod] nent, the rod

exemplgPRiGEYRE jairgd igpryided it FlifeAd P S8 \518?18@%‘15 agross-

sectloﬁeﬁ Qe (EF tﬁ\@foﬁli‘s 15r§v1§&ﬁﬁ ¥36051f A r6d el €s eatetpdilsizes,
bers. 1 n another exenp Iaré]i odi.ne t.his

dependme op sts é@gﬂm esseelhpaits diagieter. o The uoplsp e b Pf‘ﬁ'ihmati%? fods %%?
also b gé'ge%]wlilgh @ﬁl HEITRY &’ern¥1tyemﬁ’éjﬂoﬁe ﬁ‘hesetpgﬁnﬂte?sr@h 8¢ vérfedttdre

rom a OUt himto , In anothe[ :
acconem&htﬂ, forpxalo JRR@R tissug ﬁ@ew&r@ﬁp@faﬁw {man SXS5EPRY £ r om

embo@ ba u Ilenro s%f)ﬂlﬁg %ng alipikd f & nﬁtatﬁ%eleé%ﬁ‘iﬁiaﬁf nbodiment, the

aneter o the rod is from about 1nm
fiberstage Engiamlnanmhgnnd anGicheferendein plignpd. clfsoathprsremplere

embo%lg%ng- heF[lj?%L the.t o%\ié’thﬁ %ﬁ%‘%m?d&ﬂﬂé%dg ROQamBf the rod is

essentrdll/ ﬂd&ll@DtB/ﬂOa]lBﬂ@ﬁdmmlrmlsl af thermod. hbranethengseriplpry embodiment,

the ro?iggo %g ﬁn(gtﬁgde%%;p é&%}m%f dﬁTQ:ﬁt rp%q'%& & eggeﬁﬁglﬁggﬁﬁleésn m

arall@l o RS IBﬁglﬁtﬁhnhhﬁmf o¥the cSmdln’o 501 aimihlftr ekemplagy eBbadimenty the rod
oSS EESIRL 5K, SEROUGRE s ol AR bt o
comp@%%‘nb%]h{[%{ghe% %lgb@sn g]h aiéﬁﬂlleﬁ' regﬁﬁlilﬁﬂg?n‘g:ghmest , fheand iiscamless
parallehie 1@,1@}@}1@pa1&fust g theggd }Ig)ﬁ]fi?%ﬂag«g 0n§1%c86aq‘ﬁ(]%ﬁg{@%ers
i) AL e ot e e s

in thip instanee ia detignsd tediaisy %?%?eré%%a Bieerty g Si%ef%lf ge
rand&rﬁlg oh?ﬂe& fbdr n%&%%*aﬁép EheZ&n M arlofhe @nPAry bibatintdieid is

odil nent he dianeter of the rod is . f

compﬂ)b@inf u@al@l@d randemby ome@g@ﬁbﬁﬁ whide ‘{he gmultﬁ@n}p(gaegl ofa Iiayer of
longlgued%{: ¥y Qﬁgneﬁ%ﬁ)gﬂs N Gth@leex@ ?QW&Hbddﬂnéht NHERA s Rbmkeyrallel

an”’ ex odi nmen he rod is not
to 1tsédngm1dmslpim I m@mcml%)k@mb@(hm@te%%lﬁé?ﬁpos?qﬂ%f r od

longﬂﬁig}a?lg nP%nae%qib?Js Wrage EB\# E&I %r&Bﬁcgntf \WR@J 8 cOthpdked ndom

ymer scaf In an exenpl ar
cncuﬁif&@ﬁhdm@mhgnﬁ fibetsr Guanope! guemp 33'1‘, am wlimensHhis o] i spagiless d

bri cat a.rod wth a seam First, a fibrous
Pma%gﬁyﬁ% ggﬁ?%ﬁg;sheet is/are electrospun The fibers
[0198]5 e g?qr}géc;s{snhﬁ%hﬁn%e she ?:l}éet cﬁ%laeger v&% ltﬁ%ng gs fg ﬁxg !é%gtt nm to 50,000

nm. &h SEIHR SR&Mp1hry REILEdinBAY, the diatrieer ubthe mdmémnmboa lnm to 10,000

nm. rhcl) teu?(}tﬁeq%xgnrqgjlert?yaersnbgdlgnentuﬁ]lg %mme?er o? t%e tod is from about 1nm to 5,000

nm. In another exemplary embodiment, the diameter of the rod is from about 1nm to 500
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substrate or by using a mandrel described herein. In
an exenpl ary enbodi nent, the mandrel is mandrel 56B.

wab@7fiid2er s conprising the sheet can al so be aP¢TnEW07/013736

after el ectrospinning by nmechanical uniaxi al

stretching. The aligned fibrous polyner scaffold sheet

is then rolled 20 over itself to forma rod. An end of
nm. 1o hmﬂm|eym1axsr@afobdim¢ntsﬁweeﬁame§erpﬁ@ﬁ rqckis fopesbopiol ngp ta 3P um.

In ano:ﬂ-noea ekdiG Og ?dlﬁlre&a%lg dg e 5 egé’ ?Hdr@krhﬂﬁ a@hﬁtqgﬁldco seaad

can t oget anneal I n
anothérrwah])lary&dtbedmmnt dire duyneSfutOlﬁ thegod E)ﬂ@npfw@gt thﬂaté 136¢ hyn In

nvol ve sol b nts
snotsgr SR SR et g B LT RIREEUUFE DM o R0 o
In andthdr kxdhglarh emimtimenmthé diadieter bHths endeis &bmeabbadi, (Hnmngo 6,000
t he j nvention i.ch, are |
e e e S e T
50,000 Egld 315 B dtRE exdribl&9 lremugmnbmgthmmetdeh of the hmhﬂ frertabout 75nm
odi ments, it w e un t ood t a
to 60 b QHRABIIEEENTIRAEY EHRo A rct DA SBbeddlidm i 2o
nm to@odogn. contrary, the invention is intended to cover
alternatlves nodi fi cati ons and equival ents, which may

[0200? € The Q&dsldg&glbm ﬁeﬁ‘élﬂ c&hﬁe p?@durcé& inANRnbePPRyEE. I exemplary
vention as defined by the appended cl ai ns. %O é 0203]
embotlmea‘r; diteved isaob elpttensyunie i arfither AECIR4TE cPQdRETipfhe r0d 15

compe.?e(a\/#ga%aorﬁ HEAT RS et ra{i'dgi’n voridn®d dgfo‘fyrﬁé? séiffold.

rospi nning apparatus 80 for producing such a

[02013 t ‘rahl{ (élt& g%eﬁ%lgrg I% ﬁli Ma ﬁﬁr%h%ﬁl@ﬂer%@affo\f‘@ 5ifeB: i€ Rﬂte@ {d¥abricate

I's cont al ned
a rod Wthhi sBarh hBirsh,/a ﬁlﬁb’ﬁ%ﬁi}'ﬂlﬁhﬁ BcaBldiESTie¢t RINE elzayospy. The fibers

2007/ 146261 PCT/ US2007/ 013736 ri
comprRigE Sy P irar oaBe e Pk SoZ; PRSI ek Produce
al1gn&§§€dﬁ%kﬂhn3%efsﬁn&hﬁde&be @ @lgp uf erotBihgclourh rod srotiidsd celiegtor

at which the Iutlo exits the s
substeadherry|Using 3 n&ﬁnggei g(-l% heye 3‘3 gxena% Iy ebp (}1‘9191% Y mandrel
is mamhfef 41 NEhefRW doftipESing & skt finasode dhgmd aftemmtrod;ﬂlremlg by

to sel ected spinnerets. flo rate
mec @p@m@}aﬁgl sretehing. J@g@hg@l%%mgq FRET §C ﬁ%g(‘ﬁl }eegF St 1 é%’llegf

over g&?f BT BlodS 23 h@ bflhe bol§mer XRMIL SRRt ishlhe@llﬂimlsd tof d foetrof

aneter, pore size, nenbrane d nS| t E’F d?t ltherb
the radhie ceppiei ﬁgl@gl@@mpllhgl@%q;e?mgéroﬁe gs]%eﬁ caa g‘%%el[ne 0g y
anne %g%#h gn adi@sifn SPLYNREE! FA8mbIBRSS adfiésich i@Volve fl@hfs@f M

sSpi nneret” has a tip eonetry whi ch al l ows for
bioldgé] ddbesiees sorh aafirin seabans prsraokiede BClswi t hout

interference. A charge in the range of about 10 to
[0zoap OBEfeAckWill ow Hﬁﬁnabph el togerdia epiodimenistof By inveAtigh

owe) uppl. 1
exarq.pg d)i? gﬁmglélga 1?1\17})?]5{]' gei%i i th 5 1C arcréé% p%gﬁﬂ% Wagvﬁléﬁ ‘Whll[a ?{?ﬁ?ﬁ\}:enﬁbnezﬂl
be d&Zﬁbed&? Borijnlﬁd:t1518)v1th she spbmqﬂmoﬂahbdb?etwttmé bS phdenegagithat
1
they@ge:nqﬂ)lt1 g{tq E)(P 1&51?: @ﬁ IESIIQ gﬁa {hlé?rse? smi d%ﬁ%ngéc f(?l& {h¥ c?ntrary, the
mveﬁt‘?cﬂlqy ﬁ{tésnggl fo&?@eriﬁ@matﬁres,&ﬁmﬁﬁbaﬁbﬁ@hd equvdlgnts @m;bhc:mmy@
i on and a seco onduct i
1n01‘51'¢ witindhe soiafang scopp QES’F Pl:ve’?tfoéll %Ffllyefg)y ﬂ?e caP %ngl% ) elgwe en
the charged spinneret and the mandrel 5 4§ G. 6
[0203] edn prioghef paneplery gebedimentethe mdfv‘ntt%’“bvd spardgisged: G-

refe{scl?o Qr?elgéél%%flﬁﬁ*né LR R BOTH ORI Sud WistaRfudy The\Walyes:

solution 38, which contains the polymer dissolved in a solvent, is contained within the
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56B, formng mcron or nanoneter dianmeter filanents or

fibers within 58. The drill chucks are grounded using
w@e@ang2ei res 41B and 41C. [0206] The first PCT/US2007/013736

el ectrically conducting region 57A is attached to a

first drill chuck 54 20 (attached to a non-conducti ng

beari ng 60) and the second electrically CondUCtlxéé'
syringe egaemhly@ﬁs The syringe asshablyt36 inpaseaf @ryriege pump@sseEblisian

which(@do ?ﬁ{%? g éo%trgls Q@&a&%@ glgﬁ)h k%é\cbo% kGG WRisGindeDy

connect ed or 52 and 52A are’ |l i nkéed
contrdlngapreyvere dr ﬂom tat@I Opitonally idéfferent Baw refescan fhe prtmd@d and

ibch th J
o A s U Ol G
physiosl tharatberists oﬁéﬁ@ndzlmmg saffoldnie. deshirent thivysdss diber diameter,

characteri %r 5 of the polynmer scaffold, i.e.,
pore SEenBFRNENE HHn&Ss, fiber dianeter, pore size,

menbrane density, et 0 n anot her exe
(020481356 SYFENGE PUR ke O s S iohdh p SEE ot
sits 01P5 91‘3&&%944 VIR shitBered 106 b kip gmrﬂwynﬂuapﬂmm etabrofatiGn aid
apparatus is simlar to the aﬁgﬁ %dﬁ o% 5@%?
transmaatum, withes iserfesense aArchagr tabe TRTH A98rAY 1 ARPUSPAEY & m
apphe‘hzltO F%%P%lggrgtsdy ARG vOMab O psir shpiead ByRIEE wak 4pal ymer
sca s can be produced in a variety of ways. In an

[02052)(e an Ir 1 ﬁgq%ﬂloﬁeeﬁt%enﬁggédtlh Q! 3@ hNIRE 57K 3§7fBOJnd 58) is

aroun the ‘out si de of the rod
osmdﬁaldreldmeﬂﬂe gnresira 421 Whama@ckelrﬁﬁBeha a Ersbelastrieatly copdusting

caoR R S A B2k i

regioR 618 BB a cadd ddctticatipl cosluatingdaced7Debuch drat aeelagtie felg s

fib .
ey S35 s hafot sBLALBRLY AR AERE el gl
of thé ﬁUlﬁhérlédhﬂaﬂ foybe@] det ddnt mel smmefe.‘osr andaptayuowageethe p)@nq;ﬁle ;

scaffold with an |n er ] lign f

sei Regure miveon R EpE I Qs Aot o i e S

are grouf@diUsing Bedund Q@S 81K kv 1€, four, five, six, etc. ) are
possi bl e "ext ensi ons of these met hods.  Sutures or

[0208¢ hﬂ?é H&&lgﬁﬂﬁa@f&dn@ﬂ&iﬂgxega&l mdﬁ@ttmed he st qmmhuﬂos4

tain this structure Some of these nult $ 578
(aﬂa¢la§leraambnr®udlmﬁbg)b¢%ﬁ@516§) gyhesesendisleciricplipepndpqting gegion

ngul EaRRhAlYinepheiEE BBAY whidh is
is att'fw egl%t con (%n ?Ak %&@P%E%ﬁ)s pol ymarC %caff%l d | IW
conneaecbmameok 5261 tMetor s‘é@mli Rarolinkgriha spesdseiroirpilh

Con“@#fé[g? gFeeaEc e itchhd Yot %Fgrﬁecﬂe ﬂ\Pncfrél gRu @pﬁ@ﬁﬂlﬁlff@&ﬁﬁ sﬁﬂ' rékes

ace arou ongi tudi nal | % ngd rod
can BeCprf)\ﬁﬂeml &ht wein rdtayal cheogk deperiingron thpéqsirg Pft@’ls’tc hargptprystics
ned f raus | a 1 LCHUIE €58 MekBkdnY
Ofﬂ%PP H“?f@?ﬁﬁgnf3¥§?w%%%g%ghgﬂ%ﬁﬁ%§%é5|ves c¢an
dens@pfdt@nal | y be added to the seamed polymer scaffold to
mai ntain this structure. [0210] In another exenplary

[020‘?E‘0 QlhdwRiet exe&p&eﬁemeaﬁméntbma hﬁ’erﬂmhpmdes ea¢anubsy rérpoduced
interior rod co udi nal

|
vin the beptoupineing PR 81 0c b i PSR e B R gt

FIGS B! Wf2b @&ﬁﬁﬁsb@é loWePH0 waidH asliytha piagoesl44.i ber s. A
seanl ess longitudinally

[0208] Rods with multiple layers of polymer scaffolds can be produced in a variety of

ways. In an exemplary embodiment, additional polymer scaffold sheets can be wrapped

around the outside of the rod described herein. In an exemplary embodiment, a
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aligned fibrous polyner rod scaffold is fabricated as
described herein. In order to formthe exterior

w@onndoid26nr sl eeve of circunferentially aligneRlCTUR®0%013736

the rotation of the mandrels is increased to a high

speed to allow for the even deposition of

circunferentially aligned fibers 20 around the
longltzhdm@hytahginadzﬂbkqps ablygeestaffold rodis cpselegraithersgeinless or with a

tive rmt
s RS D AL LG S b SRuse
the 1oﬂ‘@tﬂdl1hell}saligﬁed 4 tefosed tho laynr pqum@rsmfﬂﬂ@wréh gpwee t hat

di ial .
s GRS P AT R
additideNal e Ahisaltbur, 24, geclo ] ibipesstblpoiignions ofttless pdn s
renova 0 e (o)
Suturds 68 BHESIE can QpiamR L es g loiBe pEIPTHP Sl B fepe S o,

Some %§tHe§H REILFE 1dyeRd er@aRatngits hongid bedbmak | fllel doghes!.
bers and an exterior conduit or sleeve conposed of

[°2°9E' T B B, o pont ¢

scaffobiogieereatesa bithsr @ﬁaﬁ%@S phaitls b sq3EL heaaﬂrwrrefare fgﬁlﬁ&l}gree@e
ﬁbroul Slaﬁn{ Hc%ﬁo!?%ﬂé@c‘igtpla%@dqargﬁn@&@ fﬂﬂgﬁﬂin?aﬂyfaﬁéde@\f& to (fér}n @atwo

descri b 30 herein; and
layer fddl vmar anripiee fdngltudienlly tHgned fibreus layenendi 4o opist 6&%@‘@&”&1‘/

d| nag | [ I vl
ahgneéigﬁg %Yef.oouéu}e/re (h‘ agﬁef%gfe% %’r{rﬁecf ¥iona ?ebrélag&éd t& fhe@@e{n% p@ ymer
scaffodk @rmiiatkin thieswtiraent , the filler materi aI | s

el ectrospun as a thin nmenbrane of aligned fibers. The

[021029 Iﬁhﬁﬁﬂ_dr-gkgfﬁ)lﬁwéﬁﬁo@ﬁ@hﬁa 2B)nIAMOIBROT pdAbadtaffold has a
CT/ US2007/ 013736

; g .
irioy PRFAIRHEL BURATBBCRIETRL IO RRPR ) e o SR
comp%éd%t:ﬁ‘édrﬁ@reﬁtﬁalﬂy B@ra@ﬂé@ﬂ&iﬁgﬁddﬁﬁfeﬁs p’axeainlesd lothgitudtmelly on g

a of the condujt n
ahgn¢ct)§flﬁal§vpﬁmabﬁ%ﬂr rgfl S&ilff:f@ﬁ é*ofa‘?fﬂ%?ﬁﬁs F‘?Cﬁﬁe&gﬁ Iggrd%g’%’gf?
exterﬁ? E&idﬂlt 8;]— mae?/e Bpéirduﬁlféraﬁﬁll? aliliRHE fibérd)the td)ltaneﬁ bf the mandrels is

nserte hin a fully formed

mcre@edmwédhleh Smﬂ@wow@fe‘ﬁe gves *P%%tglﬁgoggﬁ%’&%mémb%l f%‘%&‘dg%afs
aroundhcﬁg loi?@ddﬁﬁp%ﬁ%ile& HB%?ﬁol%elax@H ealRately, & fmrﬁlt}fel ekiegidr

ddi t1 onal nposi tion {ﬁ 9(1)/
ondﬁcammvdomnmdz nla@emﬁbm )thwtqﬂop 0bthy apdye 8??611(%&%}‘
QIERO; i hm RAn AR gia et bofibks:
mte“&@%%t? slgggt[haﬁér‘zelnﬁs furt% {ﬁéelpﬂgl?n%{ral se a cell 1%%2 cel | )
that @ ﬂeﬂmeltadmntthﬁelosgmﬂimléy dignedrfiboderpplpreand JHpmgmer! of the

' af Eé}fdl’d {th a@N
scaffé\tgéﬂ%ﬁg?gﬁ %él%etrgﬁ?[ & géa 168?2{)%@%%061 S A %VaC ﬁed
interldf g}mﬁ@esealoé mlglyudamﬁm jaléateédibmtahd @m@t@w&%@%ﬂ opsleeve

and/ o S tion. In sone
Com@‘?ﬁ%%ﬁr%@ %‘ g%Fyi éhgnecb?r élgh?%ggr onot e the

grow h of new t issue. In an exenpl ary enbodi nent, the
Flllea

lcpndyi 5 nenber sel ected from aut ol ogous (donor and

[021&19 C P EREmBlas dnfld BRI the’}ﬂily&héilsaiffo,ld s Itheegpbayei of 2 (Fdloshor
reC|p|ent are not th ndIV

d
condhitofihe Rk S Fpa S AUPRPo IR F o od o Pived
here{n &ﬁchZZﬁﬁer%a%enat fo? Mediifcll 86NN iSERGIoe&)of Idngitadinally aligned

dinent, the cell is not a _stem ceﬁl. In
ﬁbelan ThlS filler matenal can be a loose, highly porous material. In an exemplary

embodiment, the filler material is electrospun as a thin membrane of aligned fibers. The
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exenpl ary enbodi nent, the cell is a stemcell. In an
exenpl ary enbodinent, the cell is a nenber sel ected

wo e@manendul t stem cell and an enbryoni c st enPCEUK2001/613736

anot her exenplary enbodinent, the adult stemcells

can be nesenchymal stemcells (MSC) (derived from bone

20 marrow) or adi pose derived adult stemcells (ADAS).
materiahis &rmtdheﬁtlyenmtpdl aitlin elrdbod dutedesgribet heredit with the ptieritation of

the ahﬁquiriflﬁgf Iglﬁﬁ e;tﬂghe]; léﬁgmﬁg{] Ie et & n%lmt g%l aéé)(t’ﬂgxt ﬁﬂéﬂfe arod of
longlt&clﬂ%llirl Aphdd, fidebsds p&ﬂhced as &smbmgélnretm rThxsedotl 1s then athet: HéY

oo S e AL A b PP Chef B RIS

fibrould ShRE BRSO AtahE theR EQRBRAMtHFute&l dr adheaivd tc,efadnh tidled ednduit.
progenitor cells. In another exenplary enbodi nent, the

1. ) 22difohal ConfhoSRIRG! POEhES Aol QRyBNBI 351 S and
nusScul genitor cellTs. [n another exenplary
I fhe@elidi ment, the cell is a nenber selected from an
E%iﬁJ RloROSIAdr QblyaR} dcaffaldSuEEiEd
[Ozlzilt lﬂl Em cl)a?y grgnéﬁnﬁg%t Fgﬁgdnt?pogr €eo I n%ar}}lg? ec?
herenefuettrm campriseemtedldiThe pell canfbe oe del surf%ce@rﬁ@hfﬁéﬁ eintaglsd

w1th11&é11g AR AR & &/&sp% [ sGBbla, 1R aY BREMIAY cRbQEALIBE cell is

ascu ar ‘st'em ce OF conbi nations thereof. In
covalan@tdttedshed)oemni -aovylemtishassticintadt witlt the cappasitions angl/oy PREHRSEr

scaffi&so(gglf)ﬁelglgérﬁlgg} d@%lnte err?n #&1@1'611’& eché §ell iy hi'.ﬂ?%e? GPprbRiote '?l?é"ér@\lvth

neural stem
of ne®@iséus, I au&;&ﬁﬁlatwﬁhbodimmlthescedins @ mepr@plegtﬂaj; fromapiofzous

not her xenpl ar r
o L] STRL A ROULIEI iy ot
same VR EHhAl but Blelfrond the sunee dpediesy Xﬁdmﬂtaolpg@mﬂmongnkrempqq@t are

cell is a nenber selected from 60, . T E ET
fom GRGEE 25710 0P TR SISV 3R Lt ¢S
exempiky e??od%ﬁ%rﬂh tﬁi Mﬁﬁl% Etléﬂh cekel In, an&ﬁdtlflplasflﬁm’ooémm d@l Clelfl isa
ecen e 1easl Dl anor | S
mem@qpsg]gﬁg% fr@m ag @fplt %(?IBW Lar%/df TYSic s %ceilr Qn ano?lji ?%xenﬁﬁary

gani za

embcl?if&ﬁ?d? CIy adﬁ%@meﬂlg adesd rﬁ@én&lyﬂﬁmﬁérﬁséﬂ‘s (M8@3 Gletiaed from bone

and nmesenchymal stem cel

marrBN)Imi*dmﬁmqleélN ed adyltatyoncelly (AI?Q@ I& fBotg%r%x?_rpplérés embg\%;ment
the s%/% &h. 13%%%121@%616&@& frorillllﬁfbb‘ék;ﬂ Qlultﬁ)o%ﬁ{ @Hﬁpotﬁatand tdﬁlpotﬁht In

Bhat t ar ai Bi o %n als
an e)@ﬁ@lh,ry @sbodiment, the Qaé,lgga g@gemt% &¢l]- r}ﬁtagothq‘q exemplary embodiment,

the pgclfgg{nlqoq'tcgﬁé nc%h? %glgﬁlastg ﬁléyo(é)gagt)s; nedfhl Broggmtcog %Ig glletnfagbrl])gletlo
progaitdt oells pmdwmth@mlaprbgmgr ceﬂesl@rqn@téler eremplafy @ahedprent sy

L0 L n Sothdrn
cell 15{«} okl eq,er S lg?éeﬁp% ﬁlygﬁrlr%swc}{u Fr‘n\fghﬁgr'})% gfsﬂtr cglrlr% gg @e thdr
exenffliry BRibodiaRf thle(de;ll rsarmetn@eu mtqddn}r/ e e dyl Hll@dﬁﬁélb panuscle

| b
pro gtallg}g)g léelb ag&%rgl? 8t6mnc&lv F oot &3 PRLMEE %ﬁ@cflér Qkdspisgn be

I Ssue, vasc
emb6@hlentetioedidBd mh];emiecsadaﬁcm pdsiultamsdolar ol d vesgulgeRregEHor
vascul ar tis i.nal.,cord.c
cell, avasquir glemcey 05 ‘"eonﬂ}’é OpREEe vfg k) gn(lsﬂ-rl)el%n a‘fq&g%? d Hl%%’%{gﬁ{g the
cell ﬁrh‘igerﬁﬂfdlr @el@&‘dla(d frefbadidedrap cdliy ngial stlafriealatisrogenitobes!ls ghial
to develop skin t

progeﬁléquc@é} BEER St ‘i’?hlﬁ nﬂlirge}%&q%ag é:Flfeos ﬁgmgm(ajt}o%g thereiof In another

exerPiadyf Pl dindnt, e cell & Ahenbdr esipiteirarg aGehwann cell a ﬁbroblast and
post-fabrication.
a vascular cell. In another exemplary embodiment, the cell is a member selected from an
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H. f2) Biosnol ecules [0215] A bionol ecule (such as a
phar maceuti cal drug, nucleic acid, am no acid, sugar

w@eoo7hiqed) can be coval ently attached or PCT/US2007/013736

non-coval ently associated with the conposition and/or

pol ynmer scaffol ds described herein. In an exenpl ary

enbodi nent, the bionolecule is a 20 nenber sel ected
adult §kiroenliaa pi«tmpmgaetm: pezib kndiz skip stere celpt Recenthyl, hedtasibility of

nanof%g%stuﬁé:ﬁatqsﬁorag%fa : ec)e(:lé %@R@ '%Srm P 3n@o%a8%’rﬁ)ﬂ1hgﬁ>een
demofistrart @ fibadblastsacdsoulai llg amiambmcksrmaé stmdells ghong, )@r owt h

oo B oL o 190, S5 P

Boland! HW&&HME&’&‘C%&WS@ lalﬂm3nlrmﬁa’_ea?@i SRarBomdtmcldnz(M)égﬂg gbﬁr),y
ment fhe Dbl ono | er selecte
2592‘@9%%%]@5‘89 KL BHEBHPAHS Zéjﬂ% g‘% éfz)ﬂ?é)gz:ggn sul fate

pr ot eogl ycan and conblnatlons t her eof . %P 1q&m%n d
[0213hn d Hesthcs smhprimney BiSeiEHRsHASA Spos LT ASFIGE B et oids
descrﬁggg hé?ﬁm gﬁ%é\%@d REmha de&‘%lo?fﬁeﬁt@ﬁ" wr8-diten&ionsatienés. Mn another

he conposition and/ or Iyner S ol d of
exemplhe’ enibodiarent, enyoblips-ember degtpolysnes é@ff@ St Wsﬁét—? eygop

musc CQISS%%CturaWCélh ﬁlﬂbeftﬁ ?kq% r%@&fko@&‘stﬂaﬁ be 11§23 devRNp MBtvaY

ecu is alinker, and the
tissues eqsoular doll@mbleddedipelyimer waﬁoldﬁmusgcbﬂoei@t’%@p Tasepgrdissue,

spmagﬁ)a(‘i% gtlloea}ﬂ%nglggcgﬁqtl}?m?rl cat ?cﬁr&u‘f Hu {eé‘?& velof rsﬂi%l RofdafbRrand

ctor. I'n an exenplary
skin @laBbdien polyhieesdaffolds candicased te dewclep skinibsue. sel ect ed
from heparin, heparan sulfate, heparan sulfate
[02142r ot 88 Ghiy SRR corpmdted avithinths d:dimi}ﬁ)sﬂtlbmaadifor polgmerscaffolds after
UBSTI TUTE SHEET (RULE 26) WD 2007/ 146261
electpEIMIRR PP RPN an exenpl ary enbodi ment, the second

bi onol ecul e is a nenber selected froma receptor
IL frBiemoleeulesri ochemi cal factor, growh factor and a

[021 ' f&gfo%glécﬁfe (ﬁlfbhfagﬁﬁ)ga[rma«l:éﬁué’ﬂ QhuaehiuceXeatd, afnjho acid, sugar or
first nolecule is covalegtly atta
llpld)Z dfandwa g@va@nﬂy akaohed grrnoarpovalsadingrseripted ¥aihd °SIPP1%” or

poly%xgr Ke 1&1@%@{%38 néreliE &S ex%ﬁl ?;I‘ @rﬂde'irﬁé'ﬁt Ah¥BibAbLesEt skl e

wat er -1 nsol ub | ymer. In anot her
mememmabtad ﬁromratmaanmnmﬁcakdmg r¢oqREF mphelrlwégacs Iplar X

com%gliezge}?é:ng gg)cflermc ¥R %5 Rakh Q}%ﬁg}léﬁ’? laﬁﬁ(v(‘/ ight, @k 610IRINS dal

ycar bonat es, kyl enes,
factdd & rBentydr amaas&orpalgycam JHctm encga 9@%te§t1atp)@|f9féq>rk Jt &he

exena{gﬁ'g SlglbO(ﬁ %tv{hﬁéi()%g cufe% eglg Q@tj s@i%?té%fr?ﬁ &Y%b%moglycans

(Ers yv n
and Preteyplyeunb. pinrancixeitiplasy, emhndin;egt j&mdjmmkdgculqy@ Bmﬂbgy@h:@@d

frong_l%lp%(%{, tgg?agnlies f@tp %Gé%ﬁ?flg%ke)ﬂqoett h axl 1?4 & 131194?'0%(4@&@311

b | h |
[021ﬁbt é}%?l}eg%%e}npn%% A ;{gﬁr) ate %/ﬁfsﬁ@?%éﬂ? (}’?lg?beljlay or may not be a
blonEbQ%&d{ehg%BwleﬁEftaﬁﬁ&feM kAthe Lomlmimsﬁ ai&emyﬂolynmtsmmmfamee)

acryl ate oly(iso r yl
1nvep’@¢ry (If hesoffirsit 1’?‘{)16@1}:{@ gﬁné{e @ye% to )égqxﬁc(tp gaﬂ% b&g@ﬁ:eﬁ{ e)ln an

| %6 et @asighyleale)
eX“%@F*?hmﬁ&?ﬁﬁtﬂ%3§¥9&ﬂaﬁgggﬁ?%?ﬁy|ene tere hthalafe§a

mengiet yelactadyffonag etceapter) mols@l & bionhamicd fastqr oo Pt ARfane,
d1ffergntﬁﬁln¥ i’ﬁat%yl 1 pa%re&%%gﬁréﬁlbo@ilrﬂéﬁf) HeGSst nRM M I9Y idhBaQklected

extran | ose,
from heparin, heparan sulfate heparan sulfate proteoglycan and combinations thereof. In
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hyal ouroni ¢ acid, poly(sialic acid), heparans,
heparins, etc.); poly (amno acids), e.g.,
weelwyfaeparti c aci d) and pol y(glutam c acid); PCEU81007/013736

aci ds and copolyners thereof. In an exenplary
enbodi nent, the |inker includes a nenber selected from
pol yet hyl ene gl ycol (PEGQ and pol ypropyl ene gl ycol

an ex¢rER@y embodimantyihgseqond biverodesfile i amembariselectedk BomplaarsepRo
e i 1ot P |G I

ooy BRI (0, et Ao SRR BB ey

exempl@fyG:mbbodingnt, ¢heefivptinanigcudmib oatialemtly attashéddthrougibe Hnlgfr. In'an

e BREARE A B R AUSEBEB A H
and aNRIRP4RDIublepolyuitirt B dndthanexenipgeemiodonens BioalinktOintindes a
memiis aefruch e DO P Ao B0 Ao o s A g ondls,
polyas ks, ﬂ&@ac_rﬁﬁknﬂgs, %5136&91&’@& @157@01? @bl@dk?ﬁeﬁﬁ Qxif@j pbly;ﬂdlwﬁme

of nononerjc subunits is an integer from abou 0
terephipaleies, pelgvinylethers, BUXHBY S Se BT Ade b ImbRHSG
polygmeﬁa@,rzﬂ&ysﬂmm, bélyingthafesi FHlEERthy! femaerAbeY hoBletlyd

about_ 200, In enbaodi ment

an exenpl ary. a er of
methagsyleiie P?I&(bu@baﬁ%?fgla@ @Wﬁ%ﬁl@d é*%etwmﬁtétﬁﬂﬁpf(ﬂ%%? to
meth@PAME), pADGsokiBeyR el &Rk PO IR ARSI mEBRrylatRipdly(fHenaer of

nononeri ¢ subunits iS an integer fromabout 50 t
methagsydeie), polg(mathy!l asrylated mobaisgpranyT essigtn) e flisotugyl &Ctﬁf%ﬁ%’er
) / . . .

poly GptaBEAGEHIAD pBHOHPIS pbRpRByell, SIS ATEBEO poRethfiene
oxidemulytethyleneseropiihalaie), polatvinyheestpés), olomyhperde, pelystgene,

] .ex . n a
voty T escliopd, By BEIPY R EBR AL BRD. (oS st 10N
hyalopodny ezidy pole@sialighgid)o hpazans, heparivisreia ) oely (arniap éeias), Br 62

UBSTI TUTE SHEET (RULE. 26 7
G o A S el
exenipRp@ehiudinkint g lienjnalyaes omertioer stiectqoirgmpelyeibpiffcoglyrobr
eecEnditi s ersolPEG) Bl AR Watedi bromplary

embolithér) thé BEG bAPRG bsmpifid 7 hurhberafimenengicanbuniyvddihient |

. the bio cule is an antjpl atel et, agent .. Non- .
intogbR 9 D LG Eh P e s SRR pinei svpunits
is an WEEr FrBmtab6ut A0 RPLHut 10D0S 10dn éxe@iplaisnanstividinomt,ishidinudiber of
adenosj ne di phosggh te (bADP anéa g@'&s[t s _or P%le bodiment
MONQRFTIFYPHIEE & a0 IHR %xesm Qut g e 0"? =) MER FRPTR Gy SToOEmEnt,
said AHENL 8f MEndnRWR kdkBith RhinBhtt@ Srom\dbb@Pono kboand@ydniast s,
heparin, heparin anal oﬁgs, direct thronbin i ngi bi Lorao
exemplayy erpbeskirasTH, SPIdRMPDERO, TAgHOFerip SUbunitss AR ptgger from about 20 to

abouf! ?:ﬁ)' 38 B Edelthp 1B0diRBit! safd RifteNEE REEYIVES sutAgitylah id&ger
phar maceut i cal 1{ acceptable 10 salts, isoners,
Yy

fromenhiawttS0 dariost 2090 Ly A exsHIndary: pxpRedimert o PET RfRPRPICHE
subu@igsg% FIE glg%elf 25 kbt 96 Y@%b%ﬁ’c 18Y 6 & @émpﬁ%i' SHBoA A, said

active metabolites, active derivatives and
numbef fiogerérisraybuniis &-arintgeertitpar dhopt S04 @bauk 600. i kan crgorlgy
A n ' . k.S
conf BEeRTLARRIS! 8 B Fy BRI Rl e
In arf @eeplaoy enil®dinngo stidmtimber qfinzneertic suygmitsgattl itpger firan about

60 to-about §O|. ' lérll Q)%m%iafy embodiment, said linker is a member selected from di-

amino poly(ethylene glycol), poly(ethylene glycol) and combinations thereof. For
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15 platelets by fibrin. The bl ockade of this receptor
inhibits platel et aggregati on by bl ocking activation

w@boorhe26l ycoprotein I1b/I11a pathway. In an eR€npsany013736

enbodi nent, the antiplatelet agent is an ADP
ant agoni st or P2Y12 antagoni st. In another exenplary
enbodi nent, the antiplatelet agent is a ‘

biomd]ériukes dipy do otrpénd to hermniot direct eorngpiicarty thepbbydierrsqativold oarhe
DP,.an ni ' iS: .

I s T

eWM ADP ant agoni st or P2Y12 antagonist is
La) 5 2% ed from sul fi npyrazone, ticlopidine,
[0217?# opi aﬁiQQétﬁ;blrtryQﬁﬁSdﬁigfeﬁﬂa tthBi(gﬁcﬂioﬁle(iam arﬂigtSaitaYeﬁ agm.alsigﬂa-iG t9 8
. ..of prasugrel, suyppli nkyo). .R-1381727 - 125
it oS SESntipsGEet puers (e ToUIR] B SHposihons of e
invenRHemOREEch e SdiphobpiteA B3 anth o ASSF DY 1, lahag 4 56,

I NS- 46060, | NS-49162, | NS-49266, | NS- 58589_ (I%ns [ ret
phospbadiesierate (P PEAMEIbitan rdgpasing Foupske SHIRIGEY, LIFH{ PHE%%}S. >
heparlFI;g @%ﬁh heflofRX &Rt @f B RAMiBRN Iy cdphfteiNDB /X iaBiBbSt Or

N antagoni st is ticlopidine hydrochloride
aspmpmo@tqsmmwﬁsws,@nwmng@kléﬁwaww%ﬁ@@aaﬂrﬁpéﬁww%lwccmble
O a5ifi i - |8l ifclAdiAEIRD 8o pBHRIbAS!
e R L e Vi T e
solvatsh,dyyieitegs aotcrystala sergplexes aastvaringpbolies, aqiiye desvatiyss and
. e Lnent, the ADP ant agoni st or
mod@%%gse,gmdgggﬁkgr%%} %mgﬁ%%llgggogr el . I n another exenplary
nmbqodiment , .30 t ADP an | St .Gt
o216 g RSP epmid L el A B Bl 420 ek P AdAeS
memkrRheAVITXE, Y 1, ¢éw@plotis dmpdrtany thrndaelnt agpiepdtmnethe closmplinkieg &l

hydr opr.om de | Qpi rel . mesyl.at . .
plale iy A G P e ther PR o Bl R R B ot
activak@ D8 the BRopotBITH/ Mt SHEETh RblepR6) enMOdROGT,/tHet 6261

~PCT/ US2007/ 013736 and 6140 ./-t\sbr:g;lz necae%‘. 1 In
antiplafelt Agsnt 188 Y Bt eeRISHH; e et e St A B IR R RGO RIPSYY or
embddBYde, tROLAP RN bedn® isRVtRiBhEHyEitine| h AbbENermekenghiadjment,
enbodi ment, the ADP antagoni st gor P2Y12 antagonist is
the ADThapepiske Pe¥ rapaeatiiscd BISPORYGIEe: ¢ cl opi di ne,

sul fi napyrazone, AZD6140, prasugrel and m xtures,

[0219]h e fearfothes efcppiay enbmibEentnthe KPontaeanist of Pykj fRfagonist 1s a

memg«%{gsgfé%te&) RSm st 7 g?o%%égcnﬁ)ic{iﬁé{ @lo?fidgﬁr}él? Eéas@frel,t Re92RINEY e

odi estera I , preven ggﬁ t I hact i vatl on
active fnctabelite of prasetdlsipplied by Sadkyohds &k 81250 (Lally), C-1330-

i.ne nmo (AN ( i i )
7. SRARLSHIRLPRIRBRIRS, (S By silscyel | axgussasine
46066 LINS/458 63)INSH9266 TNS 058 B ysparaBoatimaesnticals) ed Sch-572423
antipl at el et ent _is_a PDE. |nhihi
sengfrg o] Bl Bk iRt RSP nbdbnfor Py,
antago@lse Btticloidhd yANdhIBRE: (THALIE) t'prIn ahotharexexplary carbpdiment, the
enbodi nent,._the PDE i nhi bitor |i i | ost,azol . 4
ADEiRgoR g PiYo9morRierne pti St RBrane toopidine
AZD¥1 80, @Mpidobe, @ﬁisﬁ%iblaﬂhd hexpicakerof, hdaothsi aremplatyeembodiment,
ood .cel| a%{/le%bodim]ent,

Aﬁlgﬁt elets, red b S .gnd egdot hl%l i al ?
the atpRpishos B ndmiagenishys plgpidpgiel A anofish RERpIALY PR
the A9EBARERAR orTMES LnGRERNES & fetiBy dicbicd fratnel@idogrel bisulfate

aggr. ation and cause . .
(PLA\%%(& , clopidogrel hydrogen sulphate, clopidogrel hydrobromide, clopidogrel

mesylate, cangrelor tetrasodium (AR-09931 MX), ARL67085, AR-C66096 AR-C 126532,
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15 vasodilation. In an exenplary enbodi nent, the
antipl atel et agent is an adenosi ne reupt ake
w0 nivrhiad2er . 1 n an exenpl ary enbodi nent, the ade€DERI967/013736
reuptake inhibitor is dipyridanole (Persantine").
[02221 Vitamin K inhibitors are given to people to
stop thronbosis (blood clotting inappropriately in
and AZRe0 18D GbsiraZenea). S anofhir sxéreplary etbpdimantpihe rz?é}lyarmgamst or

P2Y 12 Sar?t%gpgd rsyyprgsu OFnIIn ag&hé}fexe ;g %;% ﬁ‘ﬂeﬂt 'ﬂ{y/ﬂﬁb nist

ocar arctions and Btrok
PyY 12 |amtagd1m s a/\thembﬁreelpatﬁﬂﬁr&p obpldogrbh tlalnplémrqulfmapyrazone

t he, ant tel et t Vitanin K
AzDq I T and R R e o o e S A Y T K
(0220} "k BTk Rords €A Dlore Et ARPBICE i R ST REke
enzyl&tﬂ?%&ph@ﬂi%ﬁ@ﬂdmmtp@evenﬂfg&ﬁ{hﬁl@&ﬁumfbf t}iﬂhﬁﬁhd&ﬁhl@m;:ond

NI TN N
(cGMV\E e $ild &@p%cﬁxletPD’EHulﬁﬁfpe(?)/ 136h A1 eRBbditnBROND laiihﬂldtélet

| ocks th romclotting bl ood.

|
agent DR AP 0B e cHePRLary CHBOGAON P HERRE RiAgSTL i & seletive
cAMﬁﬁ%Eéﬂlpbl% th cﬁe ant)lgrycéfmﬂaﬁﬂ%{ fhe PIVE RRibRYEITRIIG Y0l

i platel et agent is a heparin anal og
(Pletabt™).a prodrug of a heparin analog. In an exenplary

enbodi nment, the heparin anal og a nenber selected from
[0221Ant Adid’nbsmbraupﬂakd mhibﬁoxsemvpanherpellﬂ)at teeptales of adenosine into

pltel R AP paPY Fe1S SRR Ry el RURE | et UREYARE Dl

concehtritioap af ad%noﬁrk TSbB&'ﬁnﬁbﬂfﬁs ﬁiﬁEEETplétSlbL@g%@tlo\t@nd cause

07/ 46261 1 US2007/ 01 24] ) t |
vasod i 1 g SRS e s Bl A R e

mhlbﬁ& @miﬂ SQagUirpahSoditeat alé agndsimeadumdketittibigy idipyridamole
e&,;ly inhibiting the enzyme thronmbin. In an
(Pers@Féﬁpl ary enbodi nent, the antipl atel et agent is a DTI.
I n anot her exenpl ary enbodi nent t he DIl
[02224ni VitpminK mhpbl@rﬁmgverbtﬁ@ﬁeﬂleawt%@a}bﬁﬂmbloqdﬁéo%ﬁ is

1napp?fdé)l\‘éll‘g{ ﬁmh thd BlodH VeRse®f ETRL ﬁrﬁefﬁfﬁ‘ﬁ%ﬁhﬁﬁlﬁm skddd4p¥ brovéentdn of

selected fromhirudin, bivalirudin (I
deep vapithromibesis, gelgionas |emboleﬁﬂg avperBaial lélf@(f)tlonﬁ% sakqsamthose who

are pl%@?%#g& r ndn%&%rﬁfr)lll]]%t t fh%raHHJp@attél&%ent iV AGRh Kkan,

ran ornu atlon but 1iver
1nh1bﬁﬁm'r]1|1 hig axmmlmsv emmuupmudh@ygamméi aibitor jsgapayber selected from

acenq0ﬂ§m%§ , lcg) %{qunl ol ﬂgél}%ltuakﬁf i é)@@@ﬁuﬁ% iy 'bﬂb&u'rrﬁgetate

e ‘recepto ace of platelets,
phenpxbctﬁmmheplmntndmge,pioabeiaﬂﬂ ambygeégmt i on and t hr onbus
formation. In an 10 exenpl ary enbodi nent, the
[0223nt iRpatEk e biokspedat sub&a@egéomﬁmmmadaﬁdrh Bigl ihtedtines. It works

inhibitaor. In a di
by sy OETTPR (B RA kA PR BR o0 S ek P SR ey
embcfd'irﬁéﬁt tﬁ@&itfﬁld@@&aﬁ&@ﬁsl Heb&at drd@rodrig off icbain. dndn B:temjnliaﬂgs
thereof. Since these drugs are only .adm_.nistered

conbdp RIS AT S TG0 721010y 6 SPBHE A "PhB T IRE: T
an ex!e la &ﬁﬁoduﬁeﬂ{ SR Hepati® hna®iptd merﬁﬁéﬂsélhc&éd @érh @tithdmbin 11,

Anti-clotting enzymes al so %used n_the |
Bemi,pﬂmg altgparin, Hama@;@gﬁﬁ@@p%ym, Fondaparinux (subcutaneous), Nadroparin,

Parnaparin, Reviparin, Sulodexide, and Tinzaparin.
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enbodi nent, the antiplatelet agent is an anti-clotting
enzynme which is in a formsuitable for ora

wW@awrni@sr ati on. I n anot her exenpl ary enbodi mePCT/Us10€7/013736

anti-clotting enzyne is a nenber selected from

Al tepl ase, Ancrod, Anistreplase, Brinase, Drotrecogin

alfa, Fibrinolysin, Protein C, Reteplase, Saruplase,
[0224Ft r RiptcoKiroralsie ,inhTIﬁtws@]Hﬂk)m clags okimpdisaion2iet pG227] | n

anticcﬁ.gwglﬁg {Egig%réx tbﬁo@%&foig@ﬁg? gy 11 cgly Enh‘iblt{l)t%'jﬁ% g%zgfn’ezﬁ%‘gﬁgini. I
exemplafylabadiateat, €l atiplaiclet h@ht is b MTEN In ahefhiebex@tipthey embodiment,
tazole rost enol bufe r.ost

the D] s S HEsre T8 PRUSE Sxpiy cPafExs Ry Bt BEigSie. T en

exemplggmuﬂrr]rwn{, ,thetIgTIf ik H;h&h}bleﬁeleciﬁji admuigsdinheivaletdin BHHhods
of attaching a_bi ecul e apd/or a ce

lepirugino fSSHrag Peargap P {1y 280 15@?98‘{5% e g4l Bty

melagafhn, xGAladdBaldrAGh@ehidtion bigiver empleitiohs)sdhd ptcdngsititrea!.
variety of ways. In one enbodinent, the bionolecule

[0225? a nG?@?ﬁgﬂ@mq?B’/‘ﬂII nﬁﬂlﬁ‘ito?m@tg @? %h%ltmgatlﬁé SpedTh Ricebté on the

rous po nmer scaffold described herein.
surfage@2 pBieldts tha @td’ventmxéﬁﬁbt@tggrem@ @ndribpambys fermation. In an

Cc
exemgl &%bggﬂ%eﬁt 't]?e a%%él%{e 1 %ée)élt ?%%Eﬁgg}ﬁ%ﬂﬁ% 11)1/19%5& id
exempbafa‘ndjodxmeﬁh itlge glmtmn IIBHTAchiibitar i$ s megberralgeted from
L e t he
sboixufi BRI P TR ot L Mo RURRe By |
admmsteﬂa& intmeenotitie, d prndimg obmglytvprdi¢in $iB/HiAbmbibgosie aseffid |fef oral
the 65 SUBSTI TUTE SHEET (RULE 26) WD 2007/ 146261
adﬁmﬁ%$Wﬁ%2007/013736 blonDIecuIe or cell, or between the
first fibrous scaffol e |li.nke
[0226); GRBHEIG SRR 508 %aﬁbalmﬁ?%”&? P EXEPRY

embddihikat, it adkip BifeRsd Qgerﬁﬁdm(éh@-‘éféﬂﬁlg @hzy@aehitioRsn b frflitabie for
ract|C|ng the present invention are generally those

oral adRRStERH R Ao RDSTPHY HEDOdHTRenb theseoti Bhg e s @

membHEAL&Ed Fom @href)ﬁﬁg Iavchavatigrphba Bsiasse ODroteespid Ans
avai l able with reactive functlonalﬁgrou ps of the
|

Fibripqlysith Prasein &5 Betenlasse Somplase. Dreaptakatsssy dqesctoplpadirolanse-
mld conditions. These include, but are not limted
[0227]0 el exophlaty @nisdipent.tthe ingirplatelet agent iy ememberrsslcgied from

alox1grn% %gr‘iis)l%gt ?arggtsglg&%laﬁm\m tcB %Hen Qﬁhﬁn‘aﬁ?@é dﬂﬁ?zto! ﬁpor%rostenol

1% SUbSTT T Ut ons
mdo‘mﬁm; tlopmos )plccamdlda,cfdnathde (orel % inbibiter tlbpmstanidtrlﬂusal or
d %@n ﬂeteroaton1nult|ple bonds (e.g., Mchael 10
PIOCPIBHCET™®N, Di el s- Al der addition). These and ot her
useful reactlons ar e di scussed for, Dl e,
g tag HIOGHE IR Gk IR GCEUI03 ohn W | ey
[022$Eg‘gﬁi§ &131%%%01&@’9%1]@/ or 1391?__5)5&n HEI@L&E@;B@ (glhe ﬁb%@ﬁl:l ol uGﬁ'fcﬁc(lj ina
cadeni c Press, n ego, a
variefyeqfyeays- el OB embagyen; thap }Omlélepﬂdaﬁemscovmvbvn%@gﬁdﬁiw or

absm@@@ {Htoc'zl Fidét FOHLESoly NG scafi@@descrﬁféﬁ hiean Cheni cal
Soci ety, Washington, D.C, 1982. 15 [0231] Usef ul

[022%]ea% ﬁno‘?nefr Srot dilﬁ‘g%%nbg&lﬁlgﬁsthb gﬁ)lrr{é%ule fl@éov%ﬁt@a{tﬁcheﬁaélther

various derivatives thereof
directlpof ’(hd)ulgg a lipkdr, toat firkt fiirous gokymer $qaffold. This covalent attachment is

made from the reaction of complementary reactive groups on the first fibrous scaffold and

the biomolecule or cell, or between the linker on the first fibrous scaffold and the
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hydr oxysucci ni m de esters, N hydroxybenztriazole
esters, acid halides, acyl imdazoles, thioesters,

w@2entnsaphenyl esters, al kyl, al kenyl, al kynyl P@&mntis2007/013736

aromatic esters; 20 (b) hydroxyl groups, which can be

converted to esters, ethers, aldehydes, etc. (c)

hal oal kyl groups, wherein the halide can be |ater
biomotticsleloacely ovbatieca thriftisedhis sceffoldrust ipe Eukeh omghe biggpolecule

(Hcd%xanp|e an amine, a carboxyl ate anion, thiol anion,
arbani on, or an al koxide ion, thereby resulting in

t he covalent a me f a n r
[0230] , Sopg) egﬁgﬁryaﬁf?%qﬁh g.gl {g%t)a? %eg érilig rﬁ%tsthB% @1}1} £ of
practléiﬁgﬁ@ lpees&t 1r[ilaﬁtidnCdr¢)Qénlefagy Itm)scﬂhett Se ﬁbldi MOWIBactHLG atm@f

such as, f
blOCO@Pg%%?IGWéSt%: ggﬁgm gq{%ﬂgﬁsesscﬁggagﬁﬁﬁﬁ%%éf | za | on

flmctlg%aé E‘Rﬁﬁé &iBe Miéhtioh @feﬁﬁésﬂe G)\Fmdhfpr@)aé&m{dyl} relﬂaﬁmly atlld\oesdmons

ekt AT S S St ghenis e

alcoh(% \x%ﬂ q Jﬁ hﬁﬁjcﬁrh L@k Qfers)3echbydilid éubﬁittﬁ[ﬁn@@éjg t ¢rﬁﬂune(réa)ct10ns)
de groups for subseque reacti
and addﬂlmgo cefrln-caghomene carben-RpTATto I %h‘?‘lﬁlége idad”

o BUTHLIRE S R Rl O bbb
examplon wqhednvmmm%&nmlswé’a&d PR WHEY £ %\&e&

York({}gﬁ,gl—?%m%%s§£1 apb@%éﬂ% TSRS, Az!gge?hgilc ggéas *s‘(aaln Fl@g,b 1996;
and Fatregred,, Mwnmmm@mommrag@, Ad@m@)uaﬁﬂbq:r@lstry Series, Vol. 198,
Amerih GG %%sm?xm"@d%ﬁm%{"h"'? SacP®hth, for exanple
o5 e oM SRS ER e AP )
nctional groups
gigfngelirgdzﬁl gﬁg%ﬁna valtam deﬁyamtvmsersof iAdudifg Beq not Hméfed to, N-
are rre%%‘%ysg@ll@@l‘ FStepsy glrhy%}act g5 nCéSte?%])dW Sal\l?él
N3. 02Nnf3olesHnbbesters; f-GidpRenid dsters, alkyl, alkenyl, alkynyl and
aromatic esters;

(b) hydroxyl groups, which can be converted to esters, ethers, aldehydes, ezc.

(c) haloalkyl groups, wherein the halide can be later displaced with a nucleophilic
group such as, for example, an amine, a carboxylate anion, thiol anion,
carbanion, or an alkoxide ion, thereby resulting in the covalent attachment of
a new group at the site of the halogen atom;

(d) dienophile groups, which are capable of participating in Diels-Alder reactions
such as, for example, maleimido groups;

(e) aldehyde or ketone groups, such that subsequent derivatization is possible via
formation of carbonyl derivatives such as, for example, imines, hydrazones,
semicarbazones or oximes, or via such mechanisms as Grignard addition or
alkyllithium addition;

(f) sulfonyl halide groups for subsequent reaction with amines, for example, to form

sulfonamides;
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NCON ~-(CH2)NNCOR32 ; RB1 R31 0 HNHO -(CH 2)-N

N1-(CH2)n N NJ-(CH2)n GCGONR3232R; RO 00
wWEB7/14260H2) -C- O N - 15 0 ~- 0 J-(CH2n N FCH2PRB1/US2007/013736

WCH2R31 OO O -(CH2)n N ~-(CH2)n-NH -,]-(CH2)n-S-S \

0O OON NCH2)n-S-S\ 11 0 N wherein R3' and R32 are

menbers independently selected fromsubstituted or

ukuthédl igtawps avhichzen h¢ konivertesi b displfidessar reacted vgilpsyli halidesd

heteroal kyl , substituted or unsubstituted. cycl pal kyl ;

6 1) 2pmeel Wﬂ‘ﬁéi@iﬁﬁi’s(ﬁ%ﬁ Cﬁéae’ RESuERR- fﬁpéaz‘%‘i B31atet o

PCT/ USg@@iz®13736 substituted or unsubstituted

het er ocycl oal kyl, substituted or unsubstituted aryl,

s (D stlkenes, ediiohroan umistgos for exanede, logtleaddisiops, acylgRpagilichacl

Addi ti o&ﬂ% exza,n'pl es of reactive functional groups, as

wel | a8%Y °é1’8<g’rrespondi ng functional groups with
Cdhokid8y whBGhn reB&tSvilhl fY bek@blé, Amides alDhydedyNebripdahd;

5 Tabl e 1 Possible Reactive Substituents and Sites

Reacti #8d Therewith Reactive Functional G oups

R R A R e

pri mar ¥ymaesisp, secondary am no, hydroxyl 10 Acyl
azi des primary am no, secondary am no

[0232] s dnlen swsraimany esbodingnly e arasdvealinsiionakiroups arepgegisiselected
f_,.mmsul fonyl chlorides am no, hydroxyl

é‘@”‘h
§‘< }NCS. §—(CH2NCS . E—Ns . §_< }N?’. ON ,.
’ ' ’ ' R31
b N
b (CHa—N—4 N

54 >‘NCO §—(CHNCO e ,.

R31 R31 o)
O
N=( —
H H i
%——(oH2>n—N—Q\_<N F—(CH—N—4 N §—<CH2>n——c—o——N;\’j
R32 ) R32 . 0] :

3——(CHz)n—-N—|T—CH2—R31 E—Q—NTCHz——RS1 ;\]
. O . ;

O O
Q
—(CH2)y—N l H —
e ;\]E—(CHZ)H—NTmHz)n—s—SO
O . O N :

H , —
%—@—N—ﬂ—(%)n—s—s W
) N

wherein R?! and R*? are members independently selected from substituted or unsubstituted

alkyl, substituted or unsubstituted heteroalkyl, substituted or unsubstituted cycloalkyl,

67

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

30

sul fonyl fluorides hydrazines, al dehydes, ketones 15
substi tuted hydrazi nes hydroxyl am nes, am no, hydroxyl
w@aistiad2et ed hydr oxyl am nes aci d hal i des am noPCT/US2007/013736
hydr oxyl hal oacetam des, mal eim des thiol, imdazoles,
hydroxyl, am no 20 carbodiim des carboxyl groups
phosphoram di tes hydroxyl azides alk¥nes For exanpl e,
substituredor desubstiutad hetedocylaabayb substitutsd of esubstiretad pryh sebstituted or

dr | nmojety on a serine am no acid, exenplary
“nsubg@sgﬁéfém%’ ctional groups include, succinim dyl

esters, 25 anhydr] de L sqt hi.ocyanat es,, .thi o
102335 B BRI ot BT ot o RIR
functibll PRGES with darh thelreictattesoddd iptedplioriagiatict es.
[02341 The reactive functional groups can be chosen

TableSIUCh that they do not participate in, or interfere
wth, the reactions necessary to assenble thﬁ compound

of the yibletRcaetive Sppstificatsand, ol ,R getivg JLherey )
064 0Pl BRANROGAN D PEStEimtho raBGRl Gigghpal i ng
| on by the presence of a protecti

C g
gBSoegmimidybssersf skill in EW@?@W%F@?WWH%\WH@XYI
protect. a particular functi . ar i atydiokyl
d@@éyq%ﬁjﬁsi nterfere with a&iﬂﬁ%ggéﬁmg)é?&o &?}gact [ ’g%’ §8y
SUBGTI-IdIE SHEET ( RULE 26prindiy 200, de46@Bity amino

PCT/ US2007/ 013736 conditions. F A SxaerI es of useful
phsstheeayrRricsy isaEHIRACS e, fi‘i?“né’xtﬁ‘r?&l@,m eene et at.,

PROIE R{WPS | N ORGANh{ro WIS S, John Wley &
i )

S 1991. [0235] In an exenplary
er%glg%llyne‘\i{é, a carboxylic acid noiety is being attached
t diyddazingsyi ne noi ety. Fi r seldelydess &etbensyl i ¢ aci d noi ety
I substiagddadydwizides a car bodiinmi de to generate an 5
O acyl i sourea, which can reacth thlt he am ne noi ety
t dyposdarEesEn anmi de whi ch®PREN™MYHKS the two
nepkstitiied hydspaBmine an exenpl ary enbodi ment,
atatcgl?[gpg&t of bi ool ecul egmir, Bydrd31 0Us pol yner

0

sca descri bed herein can be achi eved by any of

T

agent) can ttache a pol ymer
scaffql.d. descri bed 10 heregj ] Iy containing a

I i“ﬁkqol g 4 dup by treat nen?h%oygﬁgé%@;sul fo-NHS (i.e.,

1- which wi|]l facilitate Ilnkqge of, for exanple, the
arfhosPheranigies he fibrous PSPYREr to the car boxyl

group of the bionolecule, gr to an am ne-cont ai ni ng

| i avliged bound to the fibro@‘gqﬁ‘iﬂyrrer.

For example, in order to attach a compound of the invention to the hydroxyl moiety on a
serine amino acid, exemplary reactive functional groups include, succinimidyl esters,
anhydrides, isothiocyanates, thiocyanates, sulfonyl chlorides, sulfonyl fluorides, acid

halides, haloacetamides, maleimides and phosphoramidites.

[0234] The reactive functional groups can be chosen such that they do not participate in,
or interfere with, the Teactions necessary to assemble the compound of the invention.
Alternatively, a reactive functional group can be protected from participating in the reaction
by the presence of a protecting group. Those of skill in the art understand how to protect a

particular functional group such that it does not interfere with a chosen set of reaction
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Pl ease note that the |inkages could be on the opposite
species as well (the carboxyl group 15 could be on the

wo pwroueepol ynmer and the am ne group coul d be PCT/UR®07/013736

bi onol ecule). As will be readily recogni zed by one of

ordinary skill in the art EDC/ sul fo-NHS can be

replaced by any suitable group including, but not
conditionsi FeadximpledbSisefnl ploteRting groupbene dgt earmpleceieanad: dé;

PROT!%T&%@?B‘ESJB%APF%% g{ﬁ%l%g? \'&@%‘)Q%é N%W?é&l 1991.
02355 3 38 preCi PRPUGH v%%faﬁﬁwf‘ %99 BB RO el rogar

amlnejmcﬁet‘}i' Firdt ‘ﬂ{ecbaﬁ)oﬂyl(ijd aﬂ:hd ﬂh@l@ﬁ}fﬁ@ﬁl@ed with a carbod11m1de to generate an
4' - di i sot hi ocyano-2, 2' -di sul foni c,_aci d hggl link
0- aCYéﬁWh‘th‘é@laerﬁe?ﬁt dvaf#léhezamef momyrfeﬁ’rﬂﬁfwepﬁnr?élrl igp gach links
the twboictds.Met hyl suberim date- 2 HCL;
di t hi obi s(succi ni ni dyl propi onate); disucci nim dyl

[02.36!33 g[ﬁ g&:}?eﬁrilpg%r? UEGb@Mhd tht ?}érft %f ﬁBﬁolecﬂés‘@tatﬁﬂmus polyiner

Sprop |on|m
scaffolld disercticd hbrcmlyian ph @ei‘yevaé byj @ny (g sg\ceral methods For example, a

blomogecH fl( héé g%% ?a%@?t' gerﬁl %l}{t ﬁlatgz{cﬁﬁi ?to%)mer scaffold described
hersimigvhidlycoghinowblinkiasraimiriadyicat U6 EDRATEY-NES G ¢, 1-

4- 11 uor o: 3-ni.t Q
ethyl- %g}dﬁ@ﬁ\g\gllﬂwomo'wgyﬁbogln%lkzalg@g@zigozxgg\#lfo-succmlmlde), which will
faciliteR il gedf a6t chatplez i Aindimt i ofrthafibmiuspalpinertpdlyd carboxyl

SV C P BT A —
Pleas®hdté Haivae tha%e%o@!@be%rﬁh@oﬂploﬁltewpe@espls @@ll(ﬁfhalcaboxyl group

couldgqfc’)g M&n%?gﬁy%r a@é %ﬁf %%@%% up cm:ﬁfl |b8 on theqnor%lg&lleg N&L Qint

be remg) 2&8hA9- Hgtdmé bf éndﬁlar}i’&ﬂﬂllnttlﬁe @pmlo@/lsaﬁaNﬂs can be replaced by
Succli nitm

any SWWOWﬁB%ﬁ%@ﬁ%tl@lteg%Nf% %@ﬂ:? H?tmba%oylo"ysucmmmlde’
p- az1ﬁ ﬁ&a@fl'b‘ij&ﬁlﬁe 'ﬂ:é/ﬂldopﬂ&ly@ Bly6kAnH-4-fazidlopktny Mhie)phthaintieat e;

P3ucct ni m d I"(4- i odoacetyl)am no- benzoa

bis(s fesedcivimidsly |su®r:{tq>+hmp@p1m1 53}31%[2 é%elgwga%ﬁ(gc%bonyloxy)

' I d
oo GRS o o g SR
stﬂbe@&@rﬁet@ﬁ)adma@@wH@egmetmmwsmw & ggmet hy! Suberimidate-

Y L dvl suberate; disuccinimidyl tartarate;
2 HC@ dltt‘ﬂfxl(sglu cmn%l g@frﬁﬁbﬁ%ﬁ%oﬁiucglg}mo% ysu eéé)l( ; ) etuhyl ]33 u}llf e
d1meﬂ1lyB34B‘def$wd>tspmpmdylldate—a2 H@d,ét,dé-dm@huphmp@ﬁ@lam €; 3

bi i t - butyrimida
S S PRI SRR,

ethylsnd élmllﬁs(suemmmiylyl( éuccmme)j d pzheinyﬂl-ﬁhwmﬁ ajtopanapiicoNat e;
sul fosuc

oG] e aars: afe SRt Rkl m pelsimidshepsoyl-
N- hymdigs@@%&ﬂﬁlﬁmdesds{ef oeuyd}oxysmcdymldym-amdmhmma@d; P-

mtrogrhe(apj C Cl E&-tn W@rﬁ?ﬁlg{f&?ﬁyl géu%gﬂc?ﬁ ta?(%&é%ﬁer{yl)[@,?)ﬁh_
thlopgoﬂléﬁafeoﬁlnfo@ﬁo%ﬁﬂiﬂd@l 2- (ﬂlhmdﬁ%)nﬂﬁh&jemﬁﬁdd)wd@ﬂ-ﬂ;z
ccept abl e Excip / Phar maceut.i c at j.ons

dlthlPMQ@V‘iat%NJﬁ&Plﬁﬁ&‘éﬁlfé@ #7 QaB’EprPléeBﬁean&%ﬁg BRt*can
sulfofs‘llc%ﬁmﬁﬁyl 2164 MAGH i) - GRanROShIIL 103'Laltu\totﬂmplar&td, Desupcihiynigyl(4-

d th t I
fodomssbiniren b0 HE BERBITLA BrEA AR BREPER G

J - &0 ERMphHidsl HE- a) a
e LS SR ol oy st 50

pharmaceutical ly accept abl e exci pi ent. In an exenpl ary
enbodi ment 69
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the pharmaceutical fornmulation is a polynmer scaffold
in which a pharnmaceutically acceptable excipient is
w@e@3an261 | n an exenpl ary enbodi ment, the PCT/US2007/013736
pharmaceutically acceptable 15 excipient is a nenber
sel ected frominert diluents, granulating and
di sintegrating agents, binding agents, |ubricating
pyndy&d}ﬂﬁﬁ)iprop&ﬁdteablk[|2F(wlﬂash@mlmmbm-tzﬂrbonym&qhﬂhglfone

i cal ns c t ake
dlsulfgsuecalin (f)iljttaSl‘Iaraf 1en @g% &(S@E"osxtu%?m gg#c?ﬁgbef g{]
malenﬁﬂﬁ'béﬂz&ilmhydlﬁxysﬂ'ﬂﬁ@meCdehde&dter nulfdseccanﬁndad(m

ecq e vari ous nthet es that may be
T R A R AL A A A
phenyﬁe@xﬁﬁ&b h&lah SRS sull PRERLREhRAYI(HHdb hﬁty@@ﬂiﬁﬂ thedsoathe Stﬂfolshx&dumldyl
herein. Those skilled in th

n
(N Qo ek uriosHRT berbo RIS Bk ) e B
phmn§$h¥ﬁﬁ$%n&@@hmﬁﬁbk&ﬁ}ﬂﬁed to prepare solvates of the
conpounds of the invention, such as water, ethano

. 3P P%B%#f#ﬁttﬁag% b E%gta{g%;mgﬁén jt_.<>91’)'m; m‘é@eﬂcgﬁz«?gl’o@ionglldﬂlogﬂg of
[0237) heA pirweaeitivallyrageepiebla drdipipecat elep bw@u@qﬁi 18 Gprgpesions with
i,NCI Si

the polyrier sFaﬁ‘Pdldﬁ A iR | Moan %ﬁerﬁﬁ{wﬁ %fn%f)@ﬂﬂeﬂt inR iflRaAGprovides

at1ons contai ni ng co vent | ona non-t oxi c
a compbaﬁmmuh isegihbymeaatispl fatdativarcomprigng: ap polamesscaiield of

vehj cl e 0240 th a
the mggm%,sa[ Ib&k angﬁ%i:}x 6callgo?ce {%F)le?éa 1|1t gﬁ[at?%gﬁl% ?%%bod‘irﬁ&t
the piiesedetti@l Sripalatiornl a@okinter sc‘ﬁffolé nk wtucb amhaompeutisellyagoeptable

instructi on manual, t hat, teac
excinloy B RISl B P pay s SRR E et Peckifble
excipRint fsRendsitler sebddteldIftom tuse dildents, glamlﬁmmoé disintagzating 2gents,

I'n anot her aspect, a .co tion of the invention
binding peeRtsal¥bHCBE 478 fs: aé’rﬁia?ft]r‘rr;gq %;layéﬁaﬁe e used in a subject

in order to replace, regenperate or ng

oV
[0238i oTtmgthemacMweltfP@Wlath girfhe pyeniOp &4t [fﬁ'ﬁvgﬁg’i‘:ﬁf ff)%L E
adapt% g%o t cl?og 9[17110%%% Bdminfsth b 064k aiE3 6 the %2 Ryl Bdcgnize various

e conmp osition rep | aces, 8enerat eslor
synthem:)motheéolvewﬁbatffwép cowlaged lRRGRICRORIRRES PRTeULR

formi] P s mc% %['au\ﬁ?ﬁf\ewoﬁlﬁ) ot ﬁgécﬂﬂed' Hredn. SEHIs @ SidiHed! iR tia e vigir
5 th nvention provi des a net hod of treath%
reco@]mzel anylde yariety af n@u-l@?mpharrgmmhqqﬁﬂy h%p%@%qu@%@at 3y) used

to pr%}%?g s% fa %f Fald I%‘ﬁ?h ﬁf(thé’\fn(r&ti@ntﬁﬁ{ ARG &RdrloY, propylene

Amsunt: e conposition of the 5
glycdlviRital mn vegaidlé ail multdlmcjzhylsléMQGNBMSﬁ])u ry. I n an
exenpl ary enbodi nent, the conposition contacts the
[02381UDITRE donsHositibes oF Itlte&n@sfntlbﬂnﬁlay b adnylmsﬂeredam'gugieﬁurglcal incision,

toplegﬁgﬁlagé@gr@ gldcipgq‘?g\gtélnlttggrgqgmré :}%H ammeg’ cogsésgg Ghal %gll ‘?o%ce d
pharﬁ'éée%h@ally%c&@ﬁ@ﬂ%ﬂmefﬁy s@jh@ntsané eskivlesd bl ood vessel, a

damaged” bl ood vessel, a skin wound and brui sed Skln
[024hfr‘ Im%tﬂé?éxeﬁlz)&%ﬂmbadaﬁeﬂt nu&sﬂmmt@ﬁmﬂdmepo@mmchﬁddof
g u

ow ng tiss I'n a subject, said nethod
dosocioackat my o 8§ Borithie kT o f@mpases%p%wﬂw gl tht toaches &
metk%)‘laeotrf ﬁ%%’&ehﬁ&l An)é/o?fdgs%ft%és\fﬁ‘e REBEAE c% dRBts oEMER@ASI ti on

I'nventi on Icient to faC|I|tate growt h of

sa%p ; 2 2: I n AN exenpl ary enbodi nent, the tissue
Es fromnuscle tissue, vascul ar
[024tl| S ShEnothiv@ Bdpect, a composition of the invention (such as a polymer scaffold) can

be used in a subject in order to replace, regenerate or improve a biological function. In an
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ti ssue and skin tissue. The conpositions can be used
invitro or invivo to test for their efficacy. In
wa@pmrheneéexenpl ary enbodi nent, the subject is BEI/US2007/013736
animal . In another exenplary 15 enbodi nent, the ani mal
is a nenber selected froma human, a dog, a cat, a
horse, a rat and a nouse. [0242] The follow ng are
exemeas mspibea‘mmﬁt theeompagionfreflénes,aegeporsics poimprayes néree function or

t
AR S L T
inventie@r Iﬁbﬂda;r amet@tbftheatMy anaplnce aseljettadidonetiahmypdsing: (2)

cona g o vHE R Bl GE R b8 S PBIRA G

1nvent¢cﬁi»l Sreicilapt tb Erdat i injatit dh Eirteenydirg embed1mdmtaﬁhe bﬁﬁposﬁsnc
Peri pheral nerves ar.e co oggg of qrve %I ers hemjl is

contaqty e PRGFA £HBS S AL 4I° BP0 b GO0 COHRPIg F PSR o By

a menter Qd1EHRRAIUkork B SevieRd YiervEe daplagédervis b Y& etedjnitistless daemped
in at least partial |oss of

muscle sy e bigpd voseeltamased Rlpefl Yeé?eir%[%%n"r%mgﬁ ¥ Frbispd skin. In

anothé%\éﬁé'c? tlfleoﬁl%h@[fl plofidey ¥metRSd Bf‘@oﬁﬁﬂ'g\ﬁ@sdef‘m & Suldcetsgili ynethod
Severe and a arge Inpury

comppging (Fhronasting said subj e%‘élﬁ*wéthﬂaaﬁtﬁ@a“ﬁ?fgcmf’r%@“ﬂ HdPs at

compf)m%rf)&%fé ARdntiSh! ‘%uﬁfc?en% Ff?é?lllt@te QfowtR 9L Adsh® NnkH bxefipary
e to do so efficiently over gaps Ionqer than a

embofigventyithid tispustien Qieﬂfbhfﬁlepfﬁd fremj mysele 'lGWFeV"tS artﬁ’tsi“’&g‘éer‘t’% e
tlssue anh Y 13 %é &n&%&l?[)%sadaﬁ b% D&l zf? (zzft loGr 8N todsst B their

génerat i ng ner ers fromthe proximl nerve
efﬁcwﬁghmbthbmmmelaw antadingrat, e wbigatn en amgpal g &W_thf gregnplary

embogl I nég ?réétlllilsa { rng Pé’l\@a@&e& H&n%‘hhﬂh ear(ﬁalg, e, Vefholrs®, a rat and a

is"no Tongér In continuity, at |east one
mous®f the longitudinally aligned fibrous pol yner

scaffol ds described herein may be used. The pol ynmer
[0247 C af feGblowEiag afe@xamplés tishapeofihe eongositions of tiee ihvdntion
conduit 71 SUBSTI TUTE SHEET (RULE 26) WD 2007/ 146261

714 tﬁdb%}%ﬁ,%}ﬁg@gg or arod. Injuries that result | n
I scont I nui commonl y oc¢cur, at Eﬂg l.i nbs
[0243] | Igrae@mmﬁm@@bg@amfothe Spmhosions AprchRdgrahate H%eéié"

replage &'vgrgé of Ginf g@&?@e NBLY Gseli§ 87 MRS BfdneRtioRsf dﬁﬁﬁgéd’l&npheral
ury gap a allow for the return of notor, and

nervese ﬁsmmra‘l nerEe d@mrlgt: 62 bpecapsediby traumpeutoimmpe decap fiapyes:
etc. #en%%ellapw%us a§é550 Béeﬁ%% nér%’ fbatk Adt Gh T the Bl %oﬁ&@%ﬁﬂs

bet ween the nerve stunp L
end thzety ehreurgmghha: bpdm é’mhera«ljn@ré@ jyriea rasule FrAt iﬂast Pﬁﬁla losypt

motolfr] gl?cgs‘ee fhe ﬁguﬁu L e % n\é%ls%ng Hr £ Ihl?l‘fe hi¥p seﬁf@gﬁfoﬁlﬁs df h}ﬁury,

to0 the nerve segnent s and enhance
the nave ivkonetdtely bevered gadhe faage injuryodapriemseefwaga ihe roramplang distal

ner v nt t [
newgﬁgmp% tn&aﬁeﬁia];l)lmis F PI‘OXI lgncg%rrg g éaﬁ (¥} 0@ ?{%\éﬁ éitgﬂpﬁ%{‘ére
unab%Ca fdb @b dffistetitigloved gamllm@aemam a feessméhltﬁﬁ‘f&tSl §th1&11é isgmperative to
entation as the .n
i Py Bt P e e R AL AR om
proxﬁhkﬁ%eﬁv@@é f ©Che dl&t@lﬂeﬁ@ela@fleﬁtl ng nerve fibers

efficiently across the injury gap. The |ongitudinally
[024@1 | gDeeliRoN Q%Haﬁoﬂ)@ﬁéf@'ﬁé g@ﬁ}ﬂ‘fe‘f& hélse RMmagddrnt isam lbyger in

first pronotin i rected out h of the nerve fiher
continpBy.tat qu@@ngpﬁg@ lengitudinally ahgned rous polymer scattolds descngedfS
herein may be used. The polymer scaffold can be in the shape of a conduit, a filled conduit
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peri phery of the proximal stunp. The rod shaped and

filled conduit shaped longitudinally aligned pol yner
waeaffied2ds may be capabl e of continuously gui dpP@myUsion7/013736

nerve fibers fromthe 15 proximal to the distal nerve

segnents. The polynmer scaffolds may al so be | oaded

wi th bionol ecul es such as extracellular matrix

or a rqak. dnJarleﬂ;thatpreduytpE p@rvdésqon’gmowtchnmm@tymogu@h thedimbs. The
ahgne% é'f broeursfesnt (fl& ca%ri)e ‘Slta?teé mn tﬁ’eéx ?e[g'icﬁles‘ rt(? &Pllafril&%%r\% qg%sgé'fbtgo%

r régenera acel
acros{the trguiri gap\,hn(baﬂlowafnr the readtd efimbior tiksepwiry fractiancta ftfedinaks.

I d
NI XCNET T S T b
the gapretviede teartwe slnpsiidlagbeasigh gy det ﬂm@c’t tiaftacheente In each

T W AT T S I T TORE S
and eﬁ?aﬁée{ éﬂddhﬂeél&hé,lﬁgct:r@fbltmﬂl ?fﬁnem ﬁblamrdmﬁﬁ@rofmwlamsemt to
and ammnmm&wcpo er 1 O e eS
A TR AR A RS MR (T R R b
be ah%@aﬁzﬁ bfe@tly RRNaMHa Brléiiﬂ:ltfoﬁtaﬁhﬁ mekve Bk C Ahus tﬁ_@ﬁig,@ed scaffold
10

nol ecul eS can al so be used to non-coval ently entrap
fibers| corMiprovide speeific gwidamreyes gt dirqoh e r%nwmwgvep%evne r

efﬁmé{ﬁf;‘rfagfblsgﬁe 11[39%%5%1 T8 oSERRRAMFNi ghsd cdidui® B@?ﬁgr REEblds may

to matc eseCIfIC reqUIrerrentso ﬁ)él
functipa by dingt prompsing élrﬁcrﬁ?dm‘f@gwthpé theingetedibews PosiHansgdginag the

penpﬁjérg {h? E)g)x%altsﬁ GIF{Q i’Udtsﬁapeti'aMl ﬁﬁec?&ﬁq ik §l§ap@dlgn%1fuhﬁally

anet er the rod sh ape nmer sca
ahgnﬂhpvliaeerfspdfm@bombel capableofgpifinuousty g\ﬁﬁlﬁg a1|1 Reryp Bbgre from the

prox1§1a{3to %talergpx%gs %ﬁ&tts ’J{ﬂg‘f)oﬁ/ﬁ@ BbRis GRAY aRE bl lRM@kaUt

er exenplary enbodi nent,
biombloeuldh santeﬁseaxﬂawﬂnlabmaﬁm omteibo pelyBentidess sty factonsgangier

dlffelieptbagﬁogg%ﬁﬂrs %ﬁgﬁe ancetn;(%l%%m% rlllgl’Vle tflﬂgr rg%ﬁgf:ahgli :Enygﬁgerlf)i}%r
matri Ijmﬁahmﬁfch carhige azidama mr;mmm s@éfoﬂdsomhab@gﬂagmdmmm, and

b
ﬁbrogchﬁep&vghg%nltprﬁghﬁg St el me@ yr%&%gaqfoi}gqm;bﬁs}m[z
ﬁbroﬁbﬁ%%vﬁﬁ@c&r?&}ve\/@nﬂﬁ@gdtdﬂhﬁ&ﬁéscﬁlﬁl'éﬂdﬁmelﬂa'l/gﬁamﬂ%tor

Polywﬁgeswlg%ang)ﬁﬁay% t%ﬁ;:%po @%f%cl@dgfﬁ%@lyf&lﬂ?Gﬁ b?EE'J‘

polyﬂ 5es hid %gﬁl’hmlr%gﬁislc ﬁcﬁy&ﬁfﬂesl?gﬁt bﬂ:&oiﬁgﬁh@s w&r&lﬂsran be added to
mm _15nm mm 16nm  16. Eom m

the psﬂamﬁ sopfolgprifclugio heparin @‘?‘Wﬁ’iﬁn é‘d%‘ﬁ PIotE ﬁ%a& @ﬁs&:u fic

b10m§1e%19e§'@a§1%§§o%g uddth nbibdVaRE N &S Samihing VESHGhH BFOF ohfoehe

scaffolds can vary fromlcmto about 50 cmto
ﬁbmatmﬁwm@dﬁﬂ@>éilarge range of injury gaps. |n another

exenpl ary enbodi nent, the scaffold [ ength can be from
0245 0Tihe steffoldo canthsishapes and:sized ioymatsh trepe@fiergpimyents of the

patwflpb n%rve!‘r?un&rigﬁt B i s?a%t:é %eqwke‘? rdﬂthﬁte? tf?@ccﬁﬁﬁl@ ahQUond & Bhd

n-anot her exenp mbodi nent, the
the oserafl ﬁmkrtétdreasighdnrodampbépélymm ssbibelts mr’netf@m abigniUkms tghout

20 mct,%lnl%%gg gr%%g%?& N od1 9 %e %ﬁ %rts g& bc‘ecf?c%ﬁ gﬂ}f’g‘t ?1 GRab Qbout

8 mrﬁXBfaﬁloﬁfeye@ﬁipMy erebﬂd;médt,&hsdlathéteﬂsabalh bfngom abar Sbren talsbont
3 5 .

10 ngn 5}1& pﬁlo]ﬂée&ﬁ;er%pzl%ré[ﬁ]tn%9%mg¥t7gﬁ§ % C (frrgm zﬂmﬁ%m 5.’00 Hout

15 mm. In another exemplary embodiment, the d1ameters can be from about 12mm to about

18 mm. In another exemplary embodiment, the diameters can be about 1lmm, 1.5mm, 2mm,
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8.5cm 9c¢cm 9.5cm 10cm 10.5cm 11cm 11.5cm 12cm
12.5cm 13cm 13.5cm 14cm 14. 5cm 15cm 15.5cm

wAaswmi46e61 5cm 17cm 17.5cm 18cm 18.5cm  19cPGT/US2007/013736

19.5cm 20cm 20.5cm Al forns of the longitudinally

aligned fibrous scaffolds can serve as a repl acenent

15 for nerve autografts, currently the nost w dely
2.5mmsiern Audmifadmig 6fmpe Sfneg 6. 5foor, Hmet, otaat Tat 7. Sty Sér ve

85mprﬂr&“9e§mm gapgﬂ{) ﬁ@nﬁﬁm%ﬁﬁ 19%32?%&)1%&1{3‘%5m

‘ong injury rarge cd carrent
14nmsym6hmnﬂ&mneﬂ&émgulﬂachSﬁnmdU@Ms17EmmneanmH§5nmmﬂﬁmvl

19.5%@@1}9@1? G 1[ Igpﬂ%l 1g glfzgﬁmgﬁmg Vit 11?’ urceHlnellvgs aﬂ}eq%;n%gﬁlogﬁ%

as a Iong njury
scaffoldyctas hap Gﬁtﬂmpl'.dny ns&iboﬁdafcfrﬂb dccmmna)dﬁielal lenge ccmgduf injury gaps

ynmer scaffol.ds st .2
i an P A0 R ol R B L g1
cm. ThBhéthet e@ﬁ?@ary[e&%&hegﬂ the scdffdlti eAgth st befrdre aboun Mc&n t@ about
per i ral nerve is_ dann ot, sev
30 cny. &ﬁg ? ﬁ.eﬁ%}mﬂ@ryaﬂnrbgﬂwn% &%@%@%ﬁ? i @%@ gﬁquﬁ A4 %
about!dtn® TnRYEMREH RBmERF PeboTNRRAE theaBaftols hﬁgﬂh ca@Belfrom aelomcra
wrap -around the nerve and/ or can &ng a ed s r%?§:

to by Pyt InBAIET PETBITY CERIIT e e B0 At

1. SCrﬂ %19 3 5&n Cﬂs@ﬂm@s&nr@m AR cm T4teh, 15308 baihli 315N, ycraj 7.800€@cm,
brous 25 scaffolds can al so be |oaded with simlar

8. 5an |9©‘ﬁfo? oow| lé)smalc,o ey d 1 Bdd-SRey I, 1P 90my Bokh b3 AP 1Ge,

14.508, 1%@“1“5%&316&%% '5Elﬁd17'cﬁ { Db, lleéfrﬁnisl S, 116crh, a0, SERE200m,
régenération o damaged spi nal cords. Allgned fi brous

20.5cp] Alhforms fthe tﬂnagud@mliy sberion Sbravs afinlds CHhET ¥Aa GRrpoement
forn %Au?c%sé Plnl ?&g}%@#dgﬁv 3919rugedtl51§§dr'?mm-rﬂk@fe€tl @08 Ckreatment

can enhance and direct the
for neregmnleueat |Tb¢1 seaffokipimanklsnbe us@dffq lmdgg lomgHejuscesps BIvesd Ban

d
rangeéiog%t? E% cl)’raen %m\ﬁﬁ‘egyn %Jé@a r ac e Far %rpaét;’: ?rliﬂ)l(r? gaps to be
bridgpdt Ginehicroser 3 qml m?mcemls:y egrbodintent, a@ubjug hagedlong injury gap, and
{1 at
arod; sha[ppg Bi?lgmﬁgsr?la& nlﬁ ﬁ;g%'ﬁﬁer:ds conam* poﬂgﬁgr R8N & & ectg%l.ngs

ce Spl na rve regener
prefefrédibod ffoldshapde for@uiva kegsﬁeefmonabﬂoss logd mairy gqiSl s, 73
SUBSTI TUTE SHEET (RULE 26) WD 2007/ 146261

[0246?CT14M%%Q{221/ s@&ﬁ?o%@vhe%ﬁjﬁ&bh@ﬂméﬂe ipdzgead biamst se¥éred, the
I's could replace | ost ne and gl|m

longifadigeily SN BoroubpOPISs ArtereH Mot F0G PO e ap

and 1{3&{ 3&Swrap %ﬂﬁ& th'e rﬁeﬁe ehdI& cale b@gﬁabaf 36 reddaadilles atndulas or
ongi tudi nal |y i gned pol yner conduit scaff

I d
conduigscand deseredirordy tjltﬂ e feeoeed iy e Ipeiswiinadly fdpyed fbrous
scaff{)lag edrls%tﬂeq d@& Ev‘ﬂﬁ Sinsfar b16h1er¥ules'5asQ1@§bnbbd hereil) Uses

nvo ng S Pol yner scaffolds of the

02416n Vgn other usggfss%%f‘f&gsddegm #ﬁ%%htlé@1@ £5! thélﬁegéﬂeraﬁ&g of

t1ssue regeneration
damagﬁﬁ s;aﬁqb earkls.oAligred fibmne mblymnl; scpibdlgnen bgg@ﬁft@l igto tgm@maged

reg1o§lz? hn@&s:lml&gl cort#i’s ug ] e'&l% ? us %E@%{fbgcgﬁfggé\tss ee!tlnsce and
direct th8 répenéirsitch df@pihaleﬂtve\ﬁbansd B”her smfﬂnltis cap. dlyodm loadadi with

. _bunms, ulcers rasions, rations
viompleps Hhdfigets: SiPAREAL oad BE0E ruCBonE PaSk Yol
polyfeptdddl So@et fattdss and/or differentiation factors as listed above and could initiate

and enhance spinal nerve regeneration. Cells could include neural stem cells, glial cells,
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wound area, to tenporarily replace |ost or damaged
skin tissue, and to guide new tissue generation and
wowewnd4dzenl i ng i nto the damaged area. In a clipPtTEE2007/013736
setting, mcro/nanofiber sheets may be secured to the
wound area using sutures, adhesives, or overlaying
bandages. 15 These m cro/ nanofi ber wound dressings nay
and/obreucal pragenitves. Chetchbids @iukiaeplfcetlpw nowomscind ghialreglys ar@g)e coulp

th n . 3 anot her aspect of the
Support W W agge’ t%? %12)%&16%{)@@%1 nér{)

I nventi " §¢att ol d sheets may be tail ored

or, r sonal / hone, care by. conbj.ni,ng,.t he sheet w,th an
10248} o e S5 G STBo Ptk & GRS gpp Bt
scaffdd@ xdRgeas a blatrcadiiesdewenaob ipfsinos hdrvdregehetakion pabssnr injury

scaffold sheet in place on a 20 wounded area and can
82D pe renoved when the fibers degrade or fuse with the

ti ssue. The polyner scaffold sheet nmay al so be
1L @ed@&éﬂﬂ_mg_ﬁ_'lv M iquid or gel adhesive. [0251] In
[0249:1“” PoRDher SSPBRE 0Phhe iRRnti VRRLHLRA carl RIEEHPRE YIMREal and personal
caff'ol d sheets can be used as auze to absorb fluid
woungd igare pnasafictissucacgpueation dk, ong Rspscted thgrfaentem pplymgr srafiold
sheet%; %Jé élpe%fg %ggi?jrefﬁ%&é{ﬁ %’traﬁt APLRIRI sﬁh}%@)tuﬁ&s. SR G Wlifidal W thif,

er aspect o e I nventi on,
thesepldeisrren be uwfl tolreht whwedsgesylimg brom izraenat pires; aleers, dmsonpal

oft tjssue u [ LOL |
sl PSR B ST G L0 L OBt
wounkeurdar tanasporayily gipleat lodaoraigmagad skingissisi o, to ignide pera Fissue

cal neisi bi ; . ; .
S T IS i S s
sheetphnag Be §eouikd td the aowebared usinpssuthasypgthdsivdsseweedayieg baBdages.

0253] Pq] yner af f.ol d have nuner characteristic
mhes o bR TR Fo G ool BT SR S0 b
overlgs it woblseddescr i bed herein that include nanofibers are

bot h nano- porous 74 SUBSTI TUTE SHEET (RULE 26) WO
10256001/ o} 388 oI tﬁ%%@&ﬂog,]t_ﬁg ]?@ymém,dafhﬂ@ bR phag . be TiRYed for

can prevent” m crobes and infectious particles fro
perscmplosierrgretcombringdhe sheployithugn adiesayerbaplfipgo At L iFe
i L iil hbRdhe Aoy isbdld MesIA pl
Scaffﬁ@gﬂuﬁ é ﬂ{é(?g@%sﬁéssg%gﬁﬁh t he fei ers inthis i nvgr?tcﬁ %nna

wourgiee aioh ety Ael sivhaved whie the Aibprs \ﬂg,g‘rp@or tf@ﬁﬁs@mgpeytlss% ke
L

e choice o ymer scaffold wound
ressi ngs can be. determ t

25} B REHSrRLapT B0 FUBn e ulb ARt SlhidR O] Hh B wod

gauz@ fthbkérb @uidfand paitet B geondunts sTes paygesrecalfoldgiuze fOAB5]
T%Lr d, the ‘%gl nmer scaf ftfl 131? may be enbedded or

wrapperh O O URA T HATOAST SO WE BPS™ whi ch may be rel eased
upon degredation. These factors r}?% i.ncl ud bu& q}re

[02520 Iy anaiheragpect of thp impyantipgy PAyasSFRtald shypts £ used to treat

interd1 3B 1i&he F6krd¥ SEEhHs Nluhds\ iR eeQinni dtiIEH), ulcB@S$h the gastrointestinal
fibroblast 10 growth factor (bFGF), transfaqrmng,

tract gr twedvs Mggtbemey, SingTaRlpee opregestiPa dutemp B gebiogs of

- | apLintfl ' a8ker&ap14ce 1Rl

viopf{Eh B, ARE L AP LT bf VR NG SRS

or caReptat darReggétissud 8€2) : 122- 30 (2005). Additional wound
heal i ng factors such ,

[0253] Polymer scaffold have numerous characteristics that are useful for wound healing.

First, the polymer scaffolds described herein that include nanofibers are both nano-porous
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as antibiotics, bacteriocides, fungicides,
silver-containing agents, analgesics, and nitric oxide
WO edogasizey conmpounds can al so be i ncorporated PET/USI00E013736
pol ymer scaffold wound dressings or 15 grafts. [0256]
Fourth, polynmer scaffold grafts for wound heal i ng nmay
be seeded with cells for faster tissue regeneration
and baiflabler Eheyabnipmyent mqlws sndt inftctiows. pafitiebes dropedrossingglrough,

but th@é %,:lgu d G %@\%{J te% m&stu%rl %%Ec%%rg d irc % ﬁacthﬁ'ﬁl lllt}d heahng.
[ | I
s GBS B as%@eﬂtz%argsga %«iﬁ*ﬁm”m}o&s Ty s

woun8 3bxtdgh FQleSiel @* y¥etuabidgfoah 6Snet S8, YThe Bhottcsl mdiarial bifr
t he extracellu

ar mat n soft
polynjer seaifald waugd deegsings|can be ﬁﬁém%%o meith o do e
chara@tEﬁét‘i@ﬁ thl@hﬂng niebiEnical stlefgth @hd REEdT dEg’@daubﬁ/uésuu Rshehdratfdal N
and ot her i ssues. This architecture nmay prevent scar

[0255i | ttgé‘%&%maf SOV VP Qﬁ&ﬁ@édzcﬁ@oﬁﬁé'aftéd%@l \ta‘i’{bus fﬁlctors

ate into d& wound hi's aspect of
which m%ebﬂ netmsed aporgdegredetiant Rhigee fp@plymﬂw ipobndg cbift fis  ngt kﬂaged to

epldeﬁ'lg A %to? @@lﬁn@}{ ot L&V grofvx’ﬂpglrct%} g ﬁGF)”Pz@fcttﬂﬂ&bl&s@

and orgdni ze ther” t han
growihl thaom (bmrhemsfcmmmgrgamgth facorefo(MGF-Bs andtissimenkhibiteravf on

f scar tjssue. ..Aligned I caf
metlfprdioies GV il B BRgP BBt An i siie ry
X. et &l | wovrlixeh @iF R&g}eﬁ SIB2)L IQQIEWQGJUSanAd&ﬁﬁmﬁwomdérea]g@ factors such

0258 Pol y caffol d_ alignment can 0 .be
os anfibigis| Yo HO OIS BB HEh S BEEOIERBE “650. Muliray, <0 Binice

releaﬁ@/éom-lﬂah&smalbd"@ et pdrafee intéthe oIyRIRE sdaffold vaiungd tieessings or
ditection, criss-cross alignnent in orthogona

@aﬁﬁlrectlons or nore conplicated fiber architecture. In
this instance of the invention, the polyner scaffold

[0256]n cFawdbspolymher Seafiold ggfas for wpurd hsaking mat b sepisd rithcells e

ey BTN SR A 2 MO o, i
not liBiitedl lcafitirghlastakératinodytes, ¢pigiicliplsielsepdosheliek c&ﬁﬁ mea%lﬂyrﬁ%l;stem

nt ai.n CIfIC factor or cell type such as
(mu&ﬁﬁégﬁﬁggywngwga%g%eV|ously This allows for creation
) ner sc ffol. s th can ose t nat
w2sfh salB A Biprets PRI Sonpogr SR pobar® Sl 4o
mimisé R &F th&tH&lluﬁﬁmﬁﬁml(Ecm wh fhaﬁiy mmsrgsocﬁmsgreaf Forrexghple,

i nclude_a single | 5
the nefehie bR A THEPEL e SOrTRGPrie ar R 9 8Rh frar
tissudd Gfts drdhptbitbie maWHvbﬁ' s@aﬁbh@ﬂl@ﬂ bf/ pfb@i’dl@hﬁeir@niza& m&dld for
in a criss-cross pattern wiith fibroblasts

cells promigntte ndhpwpEda A@ thieasRESt b efevgn?% %lr%ﬂiﬁatpor%émeep&lym%s

scafﬂﬁﬁl (Icls @%o&ﬁ%rah&brﬁl@ Qribgtd ARrdheriperiamdo Retp cells ahgned and
timcrobial agent in the top sheet. O her

orgam@frfb rather them slleiying themdp Bn@ged@}ﬁl@ﬂ]&]ﬂ o 81 f?lﬁfé'm(’%ﬁ prytisgue.
Ahg@%@%&m@r s g@f@ld@ 8P Brleriltéh With resﬁe)ct 1385vdnR¥RIoY thRgvdubgto

stem [ 02591 The pol yner scaffol ds descri bed
aHmMéﬁ@rm%wamgbﬁﬂug@dwm@dﬁﬁﬁﬂﬁﬁe or bypass a variety of

damaged, severed or altered bl ood vessels. In an
[0258K e Pplymeyscefidid dii gnerent canrdsodemeskd to closely match the architecture of

natural tissue ECM. This may include fiber alignment in a single direction, criss-cross
alignment in orthogonal directions, or more complicated fiber architecture. In this instance

of the invention, the polymer scaffold includes multiple layers of fibers with specific fiber
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filled conduit polyner scaffolds are used in coronary
artery bypass surgery. In addition, these grafts can

wheooadedet o support and stabilize bl ood vessel PCT/US2007/013736

aneurysns (ie - abdom nal 15 aortic aneurysmns

typically require synthetic polyner replacenent
grafts, such as ePTFE or Dacron) by either conplete
onenta’ecpi m@edelayerosmnhdymslsmldlwduamqbﬁ@erﬁ@ﬁfﬁp&ﬁelﬂm‘ ey falsp gogpin

a specrl F]af%tro? 811; ce'ﬂqi/p%t ghna%ttg Mels( ﬁstgc[] ﬁ@}m Thlgllb%rs ?r creatlon of

or cenen ues nvo ve wrapping  po
polynset aéafffolds tisih et cs}osalyanmdl Italtmrala:tswray@m@um end qﬁh@%‘lﬁggegor

o B s B RYBA e Y5 LABERRRLe o

ahgnei‘lxﬁ?d’mi ©n thé biher 20d,@ mak eomf)le)d\pblb'msn sciufifiold bkin grpfiamightdhclude

sy SRS B e IR 5 ARl o

sheetd £rIGQ3atihbeydd u@thel’mi e, Bviaticis BEGF in thh @oftarh yireets and an
scaffol d whi ch sur.r.ound

antimi G BGUCH D Peuibrs DU Bieboaryeaioes sRRoeuE b ey e
qmmﬁgg§d59f§ypﬂggnd the polynmer scaffold to inprove its

mechani cal strength, rigidity, conpliance or any other
IIL. %5 19§I;¥§;iv9ﬂlng%e %15% s 8bscpoperty. This sleeve can be

aceda around anof I orous polyner scaffold conduit

(0251 or Thusgetyohes scalalh desseibod seeim RTINS FCHG TPRLFS PF BETSS AAFIeLy
of damﬁ%eed &v@r%ﬁtohgl{'élr&l oo‘iiiI Je?s%fs' P aPlx el HPEREYAIARG thd\@nduit or

or dlfferent direction of
ﬁlleda:lon@nnmhymer stﬂﬁ)lldsgmmed)m qommﬁrvr}ab}ipgﬁﬁéﬁlfgﬁﬁ% Apadsiition,

thesetgr'ag%lﬁa]% E? Psecci an su% 5? &ﬁ&%ﬁm@%l&ﬁ%es%leleﬁgﬁm & i @ddoﬁ’l‘fnal

er construct j@be sl eeves
aorti€&Ruy8msl @@d:atlpreqmwiyethaﬁmpﬂlyrneﬂ repyleqemgniza spsh pg e TFE or

Decrip bt S Ao s ST B RRRE b

creatdfd)a sWEtR QR éntdBerit. Hﬂ’l’dr tﬁﬂfﬁ&%ﬁl@ﬂﬁ?@ﬁﬂ@@@@i‘]’e vrappibgll ar

pOlyl%:l%gS%%fré g%lée‘%tasg%ogl?lfl g‘?e ? ﬂlgll‘ u%efsf n[%? tlm{tgcgfoqger%fody
vessél )f@;ﬁzlmeﬁentﬁblﬁénaﬂ‘ @fllcfli\hi@\wleﬁccgﬂﬁﬁﬁ sitbk bhangedybms; )fqzre:lxampln rﬁ@e
unen and ce

n orti
Circleiog Gy virias 1 91 49 BEAL 4 Bdls%@gé%tg Fisa AR gy
comPEREAtRG, (RteABORDFal @Yl On of the graft.
dlflcatlons to tubul ar constructs of nanoflbers

[ozsbf éx@ mgﬁefﬁdslaln@ény ; herRBdrold PBich ReeAbINEd by a
oVl es a pol ymer scaffold for use in the é{asculardh
slee\&ystlsmw\twhlhe trasgeneratsiaglenshivesssl. dplege opRy pgpaade to surround the

polygler %pjffcl%tté) Hﬁpgro‘%.r ﬂs%ech&’m A1 Spd B ﬁél'dﬁ? O ?héﬁ@&lheﬁhry other

e I nvent T on her conpri ses

physial yr(célbin;dabprepagﬂyy d‘bis)slegve esinrbe ml;pedoqr@lgﬂéimaggﬁ rous polymer
scafg)‘ﬁcfi | 1S gtél?ﬁo A a]t%P U I?Ihgt e %&rl&ﬁg b Riberd %11 hea particular

ayer revents platelets from
dire@1DASF blighnient etdd&hmﬁ%@é triag have thihasne dy Ideglﬂenlt giyestio ipligament.
Unaigeonrodl TebEmER € o FRATAL MRS R BYERLe materia o
the ﬁ?ﬂ@fmhgﬁ%oﬁﬁ&mdhmm Mﬂilhpie pkeh\;eﬂean xoatd ol cueatemr mplérlayered

npris i rudin or .conbi nati ons thereof.
um$¥%%ﬂﬁm§$%ﬁ%%@aﬁPﬂOBEKEFﬁﬁPﬁ@mFS ‘anti-thronmbin 11
Multiple cell type graft
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whi ch can bl ock Factor Xa and thronmbin in the
bl oodstream Hirudin is an inhibitor of 15 thronbin.
woepaniazeand hirudi n can be coval ently graftedP@rus200Tie13736
pol ymer scaffold by using a di-amno poly(ethylene
glycol) linker. In an exenplary enbodi nent, the
pol ymer scaffold contains PLLA fibers. The pol yner
[02614 ¢ % fublilds capistrudh eari hpvraase by seagingchiiferee regiens of the polymer

scaffoqﬁ) gﬂﬁ%t.ﬁ%&t n‘%}% %/PS anrdé/)?aﬁl%}él PG %Sshgm Qgraﬁ withRief %g)el lining

ncr éase tenc %/
the luhrren amd)cdibhypeeﬁ(eﬂm aedialgwbivgs aEthe g‘ra{ftl‘?@d p@il tynes uspddd ﬁ@?@s

connec i 0 the vascul ar system
thegrf‘ﬁ?’?’ﬁ%{& 1 arnose E%MBP%e imar r ow- deri ved mesenchymal

stemcells. In an exenplary enbodi nent, the
Modifiegienc toytnillarsoesimucis lof sanafibdrs be seeded at | east twenty-

[026{4 ouf, gﬁ gyérﬁplﬂ{y'eﬁﬁao&lﬁehmle ?t{ueﬁﬁdn%owh& 23JOBIE Ecalro RIBE @eln

nent he ce be seed onto the graft two
the V@Sanylsr qysﬂemrwltldl haspb émcbnnin@ai or P@@M}noﬂié'@éqlqnﬁ PE?it9at i on -

i B P B A R B v

oly(%ylenaglym}msmxﬂar d)rochmupa‘[moarﬁcamrom creafeer noatpyingypan-

I | ;
throngvé)g?mghﬁuﬁdlgggerl%%ch G | g%éage?&f %Sllgnao%lﬁ{enrg%eg(hg?rlp afff’ﬁén% S
bruslﬁlﬁtl@ dhrﬂﬁd‘htqvalehm‘:y mftqdrrmto &e adrfoﬁbdms pelgaier seaffade e dhrpmhosis

vascu ar s er .59 i al
reduc&ogc{ﬂ, @8 e gierag) ary gm nt,E ymer S n%rgpoécll ?%&h)ﬁ?és
hepaﬁiﬂ dﬁlﬁﬂﬁ'dr AbdmPIhEIUE ﬂﬁfeoﬂ &Hép@m\i\dsl dapdhbe ofbérdieg 12 agtaytgombin dll,

which Egbl? %«gq %a&%o\{r\%@apé arg%mblg 8ht0 trg%,) glilr%&fn?sn 4n 1@1%1%& of
throrB¥Ih! eﬁb%’ﬂin%& h¥adih 04h be obhﬂ&ﬂf@Cgsaf&:davmda thd Ihniymerfsoafm byowsing

via a active cell msrr‘ora]ﬁ 11:L];erace [ nvoh N9.affold
a di-#raipe palbr(etfsylb@ﬂféwéolé%lfﬁ‘éo& APEHFEP QTR RO
contiROFIal £ dvdY. Tﬁhgp drScdridRIFRE theeSventloh wBtIBRT hiddd i c@hieéfion

a? LE 26) WD 2 / 146261 PCT/ U82007/ 013736 g0266 I n
with ahmtamdar @x@m PEg SpbishSHHCAEHPIDRFRATI ST SR AP PR

used in connection with the vascul ar system further
[0268ppr dnstheh mlwb@mn@ltsth@mlmm sceféqldsused ippepRAcen with
the \%{;cfl?ae o &1 rt%er &)%ngﬁgeelﬁﬁna%'ﬁgﬁé’ ArGw %Eﬁ‘{;@dciﬁésbrﬁzhﬁﬁﬂ stem cells.

e I N a vascul ar pro enl tor |nea e
Tn art dXeoip by aﬁbddagam thév/mesenegymiahsten el il pe ameda%tée%fatﬁ)@%‘lye

f ful.ly differentiatin | iral d
cour Gyt prionio Splaa i I bR P ERPRRCE, LB be e
ontolthd grafl }wéaes phﬁMﬁhmplagatM]scl es [0267] A muscle graft

i nvolving a polyner scaffold of the invention can be

[0264) € DRB& M drzakdny. HiniEalbané serbwHdsavadsesstrahimnyalfstgm cells or any
enhanci ng nuscl e regenerat ue to. signi

coll FRSORIEbS Sheded srTiOGAOE | SR o B 1 PRLPGE R el

will Bk Eﬁl%d Rt EscpaRr SRichiRcaidRen sirede inkca t he 1o
nmuscl e graft to stinmulate nuscle cell proliferation

the 81 ‘éas?c@ﬂblag i%atd @aneotioh Glith
[026%:“ Ilghﬁtﬁacc‘%ﬂh}gg}ﬂg?@bﬁﬁg\g@ eﬁ P’mng he growth fgct ors
the mculmgmu@nhenmmme Bﬁd@ﬂleéﬂlmqb}rspb%qllér Injan(exespplaty

cmba SI C e enfi&hel%%%{gjrgc}? Fgfds)m 1‘6@% 'c@ﬁ dBRARINERL g@h two days

t derived growt
priof &thptan(alﬁﬁﬁ]zl"hesa'heiogrebwlmhllsf s mﬂvsnt@émelet adhcsmn/actlvatlon

thrombosis and fibrin formation via a highly active cell membrane surface involving heparan

sulfate proteoglycans and several factors secreted by the cells themselves.
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be incorporated into the graft by coval ent binding or
physi ol ogi cal coating. A related 15 approach invol ves
w@eoetdeal |y nodi fying the cells to overexpr eSRCES®E7/013736
for such proteins. [0268] Another therapeutic
application of the graft is for genetic nodification
of animals or humans with nuscul ar di seases such as

(0266}, sleusnetherdremplaphymbeitamt, diecobeer seatiords xaedl ipponngetiesryigh
the vEQ#ﬂth %@fg fthéfQSﬁlglfxée%ugﬁQ@ﬁb 6 stteﬁl' c%lltcﬁéﬂ%dosfas Fhe
app nyobl asts wt

Icati he nornal gene
prog@anr tsdls.d€hgse embdfomctst@nweﬂh@nghfémntl@t@ ltﬂh@ viaspsddr grogenitor

hnea% ‘{h? ru?ﬁ%ly g£1¥ fngeegirlgﬁgﬁe gﬁ%@rg??‘% ‘Bier o%@%ﬂWﬁtﬁgiﬁé Gy

endofialil ahd sremdth afuscle bels sipaf growih fwtcbl’rﬂtlmdmn body can | ead
to genetic nodification to help the tissue devel op
_uy¢9spe§ksnﬂﬂgg9nnﬁu¢nuscle function. For the purpose of

ene therapy,. the scaffo rovi des.a, matri.x
026110y K epicle Gt pieiviak a o B B grid ok e aRieBtPEn b8 ek itally
implSREMBSarAsscRlate fdr\éﬁlﬁahﬁcm%/ gk &gérﬁfatfbh dud B s@g’ﬁﬁﬁaﬂﬂ tluscle loss
subsequent_ uptake of p

d . 0269
after agipe Wy nGrqygh gq,pécg%ar@fot}ge? gllé)fn@ ARS orati:(ﬁm%&ﬁ

musGESEs td f8mf1atb Bluscle Qélfﬁ&ﬁﬂe@ﬁoﬂ ﬁldﬂﬁ‘ﬂf@éﬂtﬁhoﬁ & WélEas
ditection of the nuscle. For rodents,

vasclprigtian. oviid wilkahecedente secls besljes e %ép@OTG osa Fihohude
1nsu191 ReetrBwth fRotdr- pg@Fclm baki@ rgrot&}ﬂrf'ﬁ@tog g‘tﬁfdﬁ vaﬁéiﬁar%ﬁ&ftﬁe‘ﬁhﬁ

Sl ze “ranges f
growftlo 27107 (W@me@tglehdﬁme% grpwﬂnfavte? (PDGE. iT W) @romth factors can
A\Batimg Aatrél ted
v o BORR G BEL BR ey 10k Gy
approshiinvetves benetjcalytmodifiyilg theesls o versspratseengster S@Ple Bigtgins.
guadriceps, anterior tibialis, and gastrocnem us. 78
[0268)UBAhbhEFfrerSpdnbid agRchtfon6 )he\@f@@ ﬂi?r/g:bﬂ@ﬁ;&iodlﬁcaﬁon of animals

PCT/ US2007/ Q13 711 In,a
or g R G B rate S TS Dy Sropp vRlcK AR R oy
geneil @luedtiohs GRspediBe gdnBs &Fwitﬂ’lﬁﬂypedf@mé ﬂnlel;app aﬂqﬂntatlmnmyOMasts
condui t enbedded

ool TSSO LD, IESTICITRL, S 6 S e 690, v

can @ém@eﬂ dga@ed%%dué $cafoTb @dgle toritd diplaseiity laNAs tmgraﬁeiehtsof
can be use

ft. {
the serfBRAM AR IR bl S (Al 10 SO STBA ORI TRIZS G ShER g
aspeug of ﬁ&ﬁﬁpﬁhgﬁdl@ﬁnmnc lFor tﬁ@ﬁﬂ;}b I éﬂe)th&@ﬁf,i the@olyher scaffold
i) ro

polymer wth the cells; i ng.the product
provades @ meptrix fon thgrsarvival @mowfépm anged Geljs prgl/ Or SR BRAsragielivery

Veh%ll% ??Ipcﬁé ¥ike arﬁ@gb&hﬁe‘ng uﬂ%ﬁ{g%i’%)lﬁﬂnlﬂ revAmndrel . In

her ~exenpl ary "enbodi nent, the invention provides

[OZ@LX)grl%gtg;a%C Qh g mﬁﬁhg I'LEE 0 06 Qéa‘idh%[? a%{)} cfut&e TPRAtH TREs the @ibé‘

Bort1on I's attaching can be
direaaasrpiralBh edhedirdetivhef ths mugdie. TOr xovienta) thﬁghy(smladn)nensmn of

the Slclitgeﬁé R;{J% @ 5?‘? 3?[ (Pg“\g\ﬁ%lt)ﬁal%/l()gérjéglgz ¥er neg gltﬁt{g e &%fﬁ)ld size

mné£ﬁ$EQHHSODOQF@bOUDGOmwﬂnme graft appllcatlons Mﬁth
m cropatterned pol ymer scaffolds are simlar to that

0270 "AR8fsEleOmEst Saidddl ol 5 tas oﬂﬁfzﬁbphbﬁdreﬁﬁ@ﬁéare wioshthhitave

exceptlon that the n1cropatterned q&r %affolds
an aligpadgepraety nandee glasgie vary laturg g gpurish Rite g'/r muscles include

the biceps, quadriceps, anterior tibialis, and gastrocnemius.
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[027Hy ol aa%@ﬂl%@tb'@n&aq
grow%icele%@s%fec 9n §nd\(p§'e§érﬁ@ r?%gllbgdﬁm%? {t %Mded %’

1L ghe sed PolymepSealt
[027ﬂeLTWeetﬁ§s‘élek§fa1@aﬁfl@&foﬁmH hﬁcr%’a@ﬂ@m‘é@ 61 eﬁ@&hffolh@ér@ sigfilar to

15 [0273] The invention is further illustrated by the
Exanpl es that follow The Exanples are not intended

wo eoodaidzee or limt the scope of the inventi onPCT/US2007/013736
EXAMPLES EXAMPLE 1 Myobl ast Preparation 20 [0274]
Muri ne C2Cl12 nyoblasts (ATCC, Manassas, VA) were used
to study cell Sanization and assenbly. The

menbd condu eohediledpithanyohlests combs used@

ovine serum a enli Ci St reptonycin.

meseTehyinl steracellsgpo bk asd ad afva@ulermaiét Ilmnoannue#emla@membddenent

s o2 B8 i p0131 SRLAGER, s (U LRILA ahl gy el 2

consi ste OI'SG serum~ and

exempémy embddim¢rgs ﬁlemvetttymlpmvaie‘s ercth2ds &f mdkaug thenphmsitine mhich
com§3R & ive bR pStyineCHRE st fin rotlfine BEidlk i § mancrl,
thus fomling.a tEDEMYRhEpeTor tﬁ’dzpd&ylﬁxlan afd (tid Irerﬁm\aﬁg b chaRdrepan ahotlm
275 .. od adable pol PLLA
exentplsey b OIS R PfonRrdder v ftat R o GG kot 6AEE Botymer

to a debdhdpeition\of #R@BIYiEY. WS attidkidg tan Bedetarmsiiskeditiofhc ey of

i nnin SUBSTI TUTE SHEET

caffolds by electr 7
annop o (bADG SN (5 A PR ID B TBES 36 (Zomg. X.

Blonla%rgynole%uLes’ 4(2) ’416 23 (2003)). Briefly,

| ectrode at a | ow rate 25Lmnute

that ¢fingnefipetus sepsfoddsns dgscritmdeabevem Wlthntlg{pxwgt]pa dhat the @1croMt§Wed
polyﬁélislg&?oldwaulii\gégﬁag% gﬁopaosggé{ the voltage at 20 W The

ecting p a rotating 5 drumthat was

027?|h e nedlgg?n A8 150 @cﬁol usggt %e % @C a@?ﬁgg&%\}a "gheoE)%rr{pge@ are

ers, ospun

not isttrdet] ehdédine bt Hiitahd s;copemfﬂ&(i%eaﬁgﬁ.neeri ng strain at 60

C. Nanofibrous scaffolds were approximately 150 gmin
t hi ckness. The surface of the nanofibrous scaffold
was coated with 2% gel EXAMPLES | br onectin (5 g/ cnR)
before cell seeding. No significant difference in
cell adhesion and norphol o was detected between 10
gelatin and fibronectik k. Random y-oriented
scaffol ds were used as controls. [0276] Scanning

MyoblaseRieparatioBr oscopy (SEM was used to visualize
[oz7mlan9fuh9@t:2@iz &98@5% (AAICCE MadRs A V) wekd Reg B gty oM

mages show t hat uni axi al stretching resulted in

orga@zat@n eud assemelyi Bbe syplress wera puligyed iyrigrovel apedigdhat consisted of
Dulbggng%fﬂd@ﬁﬁe&iﬁ%f?g Riedluih @@Em %We%% YRdne QRN %4 MR el Y

an aver ag size of approximately 4 m

penidiBinSXANPNECIZ T mamgmmaﬁtsaénf@renwm@nd isiony/ b epsitis modia
was k!%ﬂg&f \91%{ dlﬁgl%wlé)clOQ%eldﬁd[ﬁe{t c&sgsfte% %EMEI{/I' 84} horse serum, and 1%

penicillin/streptomycin after 24 h when samples were confluent. In all experiments, time

points were denoted by the incubation time in differentiation media.

EXAMPLE 2

PLLA Nanofiber Scaffold Preparation
[0275] Biodegradable poly(L-lactide) (PLLA) (Lactel Absorbable Polymers, Pelham, AL,

1.09 dL/g inherent viscosity) was used to fabricate nanofiber scaffolds by electrospinning.
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Media [0277] Confluent myobl asts were grown on the
nanofi brous scaffolds in differentiation nedia for up
W 2007/1¢l29s. To determ ne cell organizati on andPCT/US2007/013736
cytoskel etal structure on 20 randontoriented and
al i gned nanofi brous scaffolds, fluorescence staining
of F-actin, nyosin heavy chain (MHC) and cell nucl ei
(Zongy\&T, Bidagicfoaaiaedief, AQIP 616-2NE00D]. dBmedlyl e PLLA-sabition (MMésw/v

in chl?rﬂéng):ﬁfﬁsa(felhﬁagig‘zg {)1%5 7 gr#rg bgeFI Tcp:)t(_) El)ﬁ%lx{{ %81% o%%ﬁég%r@dedait g

flow rleloR2 9 RMSEe. amthhghsmiaga Fplfy@GIasdisftdﬁI—B@E wbmge A& Kigh,
St. LOUI S, } . Cell nuc

ined with To Pr 0
Bridga ) pRO1SSE th B DG BRERs 00 Cte SANL DB DRt QR0 s
drum BGE {8 FFEchaBY aﬂdﬁdoﬁgol?edl\ﬂ’ylﬁ%&pﬂ_lﬁé%%tdﬂ TH @ﬁgxome nadidibbiej tha

TCS SL™ conf ocal m Ccrosco
electrddpon sfaffbidi vers siresphedfuniaiiay psa?tqo%’cr mwegmﬁrﬂ@taé 80 /@278]

Nano%gﬂ{%#afg?l & n?e}g a]'f)_prmgala e?ynB% %gmq{ucﬂ%lssy dpTRL Y HekiRxane

mncﬁib%tsIsfelaq'fkc;«:@wwt d()gt@%i iR 2e/pgeEatmam Iﬁbfoaec;tmr(e peRhHefmoksliver s

wer e apri cate rom I,.con er | nver

seedinge Rt igralicap|diffesspesca o8 e Bl B A e pgeoctveen

gelatiBaRERGORcEh eRiME. Refionfiiloriddkbditills Witkhded(aRebiiiroRS) WO
2007/ 146261 PCT US2007/013736 Coi nni un, 307(4):

[027%%0%9111\(%&9 IeII%g WE@M%S%&{ 8 %ﬁ&l%%@ﬁ’oﬂb@f@i in@nt

acetone, followed by
after wodxidl isoeiclohg. SiHM umppges ah,qwjthp@nwml gﬁegwlwewﬁe@ o ahgned

Ch)Thek ed wth
nano b T B B T ove
appropinaitely 660 sh mﬁihwwcmget o shze oS ulpstxinattely 4Amvask wit h

patterned enulsion 5 strips was first generated. The
parallel strips were 10-m w de, 10-4m apart, and 4-cm
in length. To transf EXAMPLFadtern to the si Iicon
wafer, I-line (OCG QR 897-1 O, Arch Chemc
Growmg/mmctaﬁz)aupmtwe@ass omAgnefihen Serffaldy h@%’flf{?@n%tw“
Medid20 RPM for one m nute, producing approximtely a

[027 ﬁ aE e(:)’inlffuhﬂtq‘éfé)éeg i (Vegefogrm L® g@ *T‘lblﬁ)tﬁbrom ScatiBlin WEBrehiifdn

seconds to harden the
medlpfmtup e Hayts, Tbdé@mnemgwatlmarﬁmtogk@wlﬁm@%rew

randoAn gggqtedo %?g‘o i e% @ci(f%r&g g?&!ffo(%%ﬁor%&!?ﬁe stMLﬁ?g of FeLHR MY osin

ake was orne seconds at
heav;la&‘ih OOHORAH obh augbioras psxfosmect(étuplaqmngjlrnfqr@atlm F-actin was

sl SRl T EOSH LR LDERUIRRRE pree o

MHG)W@zi RrasosthincEwith o peiuse atilsktltohfa@RIIE26@hody N%lgmf Sr Louis,
MO)O\Q@H nﬁ%ﬁ%?éféﬁ%p%ﬂ oL Orl"gl?ro hﬁ&@lﬁ:&lla‘% (()jbeg tP‘i’uotr&gerBE : m; r

o all fhe remainin
mlcr@ﬁ% 8eBibrnidd t5aising AtNikdn ’BE}ﬁ)Olmntl;osctobe ambE@casTGSSSMocal
rea to be used for the preparation of PDVS fil ns.
mlcrcﬁé?@ﬂ ates for the fabrication of PLCG filns required

an additional step of et ching with the STS Deep
Reactive lon Etcher lg[,#?ﬂnm es to create
m crogr ooves appr oxi ma&2 deep.
Microfabrication of Micropatterned Substrates
[0278] Micropatterned films composed of polydimethylsiloxane (PDMS) or poly-L-
lactide-co-glycolide-co-g-caprolactone (PLGC) polymers were fabricated from a silicon

wafer inverse template, by a process modified from Thakar, R.G., Biochem Biophys Res
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[02791 M cropatterned and non-patterned PDVS fil s
were prepared as directed by the manufacturer
w@ Sygazeh 184, Dow Corning, M). After degassipgr/usaer/013736
vacuum 15 g of 20 PDVMS was poured onto the wafer. The
wafer with PDVS was placed on photoresist spinner and
spun at 100 rpm for 30 seconds, foll owed by spinning
Commnatn, 200004)r §88-90020@3) il wteets, thavhnicedpatidragd-tep PRBalers wase

jth uni formthickpnes f r @Xxi;A|t.el. .
gl b BB P KSR TS O Ren Wit
(Pirarih@ ﬁ?ﬂ)’. althe veafdrowerk @ried mllcfx&fatad e&iithhammﬂghyildisi@namﬁhﬂaﬁ) fgs
. C for 15 m nut.es ,fo0.a W RO Al i :
minuigp oot PR HRBiGE ¥ BT A Bt Bl Hision
stripsgv@g@iﬁft g%ﬂéfa@eda Mthe tplihe,llelrsﬁm@\v%fb Tor omwtides 1 vabreapart Afndedecm g]e

abricatign process, t.he e ane
gty T TS5 S0 o S 1ComGH 180 BT O DR br oot el
ChenBEE NoRialk, I[ATS phBREBNCS s ntd the atadsls i 820 REM freone minute,

prodlgg;fag;prrgrogiggapecl:g g t%g ](-j ;ﬁr\é\&cht@@g%% %F ]{ﬁ%ftcirgﬁi%g iléer \g%grgnfvagsutheensb aked at

oc'H ' inboRCds 6 SROthY PRtoiekisE UV Light
. C%@%ﬁ%ﬁ?@?ﬁfﬁe@ %ﬂ@lﬁ}oﬁ?&s%@fom A %Igé:)ﬂilo?%o compane nal ©
with » K| Alig bl (K20 Sug0bIBiaGorrsnd, Ao opie b Wg@eriomed for

repa ok L 1C .at i Hhots.
oGRS By BRI oo Gotag Bt ot
The @@bétliphotonssist wiselvedaned dot 6Orseepntsiesing & PhotCsHb er CLoREr

al | or,the_solve , i Ring
ot I g Ry R AR E T o
for 15 hifités o €20 I0iollow BURSThHEHhSIHEER! oRE)L BAt2i5) Peigs, the wafers

2007/ 146261 PCT/ US200.7/ Q % R
wercgH 19 HO B0 R B PBHOB P! D el e SRS for R lkichdutox

PLCHE8s 6Qat&TanidtioResge lofittching with 8@ FhiSdece Renesive foralieler
cell attachnment. EXA

. MPLE 5 C%Ia\rzac'%\lﬁgg zation of the

for 2o 1q BPRC PHFTAEaANTP AP R BREY o M€ Foscopy (SEM 5
02811 Co iti | t ai ni [ .

(02781 oo sspdichisn ssEAERAEIAL DS A V595 BFates mi R e

mangfél%ti}%# gs?}&’%m C2BRMC Rhife, bl f Alfter d¥bBing@hfavaduum, 15 g of

, th I i ed ] ]
PNt ot whh B Wler Wi BOMS e BASPBRT ot pianer
and g@i%;a? %o i £ dg%éonéig,%ﬁo&éaﬂ 15 kpRaRg el 2000phSorMmifBanpsish

Vi suall ze under an Envi ron_rrent al Scanni n‘ga ith spi
fornEd POIMS filnd witloetbpe tiiFkmess gf gpmxpxigeiely 338 l@(AﬂF‘L fgr with spin-
| munof | ugr escent St ai_nj SRATB WesEoeh %80 °C

CoatFﬁllPQ%oSp‘%?S Btra?rﬁqogleﬁlnggra@g?gfogg@%%ﬁ%t es,; 1aE%rgmeabi i zed
for ¥4 thfhuted toafttoWrjolyentrikatiddof POMSL 0A fiirrvaking, haffaMSres cedled®

wth 1% bovi ne seru | bumin {B Fe 10300 M
roorR e SYLIRER (PIEY YR ey Aoy S riicR SHaRS he
PDNFA,E lmgé@})b-ré;@mva%@%egﬁedmfwoh?ugmﬁ% (vatetl STd bterilize Wbl progioercell
robes) incubation for . _For 0si . .
adhesien, tie mmbgmwglg tregied &ith ﬁéwgtpggg\%a?aco%gea\s%nh%ﬁ b¥latin for
30@{%{@%’?&&%%@5%&@@1 nyosin heavy chain, (87 g/nl,,

[0280] For biodegradable micropatterned films, a triblock copolymer PLGC (Aldrich, St.
Louis, MO) at a 70:10:20 component ratio (M ~100,000) was used. PLGC solution was
prepared in chloroform at a concentration of 50 mg/mL and agitated on a stirplate until
dissolved. The solution was then poured onto the silicon mold and allowed for the solvent to

evaporate, forming thin polymer films. After fabrication, the PLGC films were sterilized in

81

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

foll owed by the incubation with FITC conjugated donkey
anti-nouse (6.25 g/nL, Jackson | munoResearch, West

wW@@va4626A) anti body. Cell nuclei were stai nedP@i/Uk2007/013736

ToPro (11.tM Ml ecul ar Probes) before visualizing

with a Ni kon TE300 m croscope or Leica TCS SL 20

confocal m croscope. Confocal inages represent _
70% cthaneldbirteinsiromalrinpedoin S Pist ofcell beediag, tHe Fbmswen gpated with

o t.ack i.mages. MPLE 7 . BrdU | ncorporation [02831
M’geli—aé?‘%%r:ﬁ%lmg@%?éeg%%ﬁgélg?ﬁagg%qqes were pul sed for 2 h
W th bronodeoxyuridine 25 (BrdU, 1:1000, Amersham
Pi scataway, NJ) in gr%g@mI Eisa before fixing in 4%
par af or mal dehyde and g i'n phosphate buffered
sal Ln PBS)... The. F ' 0%
cnarfiiiifot SFRb cop ARy Nl EhE IR MR SLopt GRABC L
[0281TT iCompesKionk @0 sdngries chbtaivimp els werk prdcessed!fop PEYNbyHExation in
tre t. fqr,.30..m nut f (=¥
29% oo o it et (5 S R BBt s,
samplBi V&6 IdEIBCaR), Spa)mi}fcsa?téﬁ thl/i\):iihef‘ hidﬁlmmel;ig(ﬂlypﬂlzdiu&ﬂg'ﬁﬂﬁmles
SHEET (RULE 26), WD. 2007/ 146261 P 007 .
o4 RS A UgArL S HBRG S 1 RO (B 38 gt Stenming
Elecu@ﬁMi&@Qdogé(PhﬁqJﬂxmBl@)l ei were stained with propidium

iodide (1 g/nmL, Ml ecular Probes). EXAMPLE 8 Anal ysis
of Cell Fusion and Proliferation 5 [0284]

I munof | uorescent i ma@sAMPLEE | - skel etal myosin
staining were taken under at |east 5 representative
Immihdhopsvat St4exg and | ow power (10X) fields. Using

SP 4.0.5 of.t. e i agnosti ¢ l.nst. erd |-
(0283551 0L 10 ST T BERCTIE g T Dams E D
0.5% "ef$ 2N 0@ fdr 20 nfiutess bisd Isr_étfre;ateg veithi mbojﬁmﬁnﬁn blbrusindB SA) for

m Ccrogrooves re quant | usl .dn s e
30 miigh FRER SEREY Beppari el Grorerin ARk e piffoiain ¢
U/mIaMSSIRRPropad) Wk ubhtiohGo0l EleBire®siddpolyetiaipataiing bamples

alignment fromthe axis of the nanoél.be 2 a@% §he 2)
were freubateshvid mowse agtgkeleial fast ga¥ heayy © %}P’p@ 4¥ &t greme

' i e doskey Mbi-miciee Lelatlesdn
o (PSP 9 P IR At e s o
ImmeneBssermheWest &nove: BAY pritbpdy ! mele e st Wil O i 4™
Molekl} @%Js} ?&ore%ﬁﬁ IpEAEE 288N afz300 15050088 @iLeica TCS SL
Bra pos f S,

Ive cells,” and striated nyotubes were
confapalmicidstapd. Snufoaal émagss depatseityprdjspsneienal pricctipns ofgree-

. Wi.dt re. tified 15 and averaged. Serial inages
dlmeﬂﬁ%?“%%\?ﬁh%?ﬂ cation were nerged to quantify
myotube |ength. Al data was expressed as mean

standard devi ati on (n>ﬁ§mv§$]9ﬁ kstical significance
was cal cul ated by a student's t-test for two groups or

15 &F variance (ANOVA) with Holm s adjustnent
Brd‘?g'?éo}r{]ﬁ(%tflp e conparisons. EXAMPLE 9 | .
[0283] For cell cycle analysis, samples were pulsed for 2 h with bromodeoxyuridine

(BrdU, 1:1000, Amersham, Piscataway, NJ) in growth media before fixing in 4%
paraformaldehyde and washing in phosphate buffered saline (PBS). The samples were
pretreated with 50% methanol for 30 minutes, then permeabilized in 0.5% Triton-X-100 for
10 minutes, followed by 2N HC treatment for 30 minutes. Afterwards, samples were
incubated with mouse anti-BrdU (2.5 pg/mL, BD Biosciences, Bedford, MA), followed by
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20 Conduits [0285] Myoblasts were differentiated for 7
days on rectangul ar sheets of aligned nanofibers. To

W@ e@ates2bhr ee- di mensi onal structures, the nanofP@¢bE82007/013736
sheets were rolled around a 1-2 mmdi aneter steel rod
(FIG 27). The tubular structures were secured by 7-0
Ticron sutures on both ends of the tubul ar

FITC-eorrjsgatddabskey'Bhé rmmsp(ﬁeZS ngémb) antibediesr WsHawelebwied spiped wgh
isto a he cryosectioned sanpl es were
pmplg‘l’fﬁluiﬁi%gllﬁﬁ) rou |%§ﬂ g}?&t s§xy| in and eosin (H&E)
stai ning and by i nmunofl uorescent staining of F-actin.

[ 0286] The fabri cat ed g\gﬁ, ff gconstructs were
apprOX| mately 2-3 mmin aneter and 10nmmin

Analy(ﬂ,s ogCtqui"uFigll ah&@‘%lﬁe rlid§f staining for the

s-'sectiona ross norphol ogy of these constructs
(0284 e MnShofatoesicant anageru bildngirskelttalmyasinestaining werectalratungertes

least %egfelswgagll g g%&?)%{ u %?deé‘%ﬁ{lcl 18%%%?1%9 Ugﬁé SPOT 4.0.5

seen
softwhi(Diaghustit Idstremébrey, @ltalmg)ﬁmglhe M]b,aﬁjo@lnhgt w1é1h; lsogihrrndor e

S 5 SRl BR8B!
oI B0 04800, hacoanoe o asooriey.
oo RS 5, G5kl pRSFREERY BEgillro

degreb€lechRs @HQAYe AR n@LARGAB6l eitD F@d‘ﬁhlgﬁh@yntaﬂdyﬂé mfg‘nmwmly-onented
accordin ﬁg to the directli

naoflesw weTEBHEOR REETRH DS SLRbREY £ S1Bh i h SRt

was lng Q?l%gdlhgﬁ e &k&ﬁﬁgés@fﬂse§KﬁleﬁtﬁﬂUmm§mive cd:lls; ang strlated
nano ymers. EXAMPLE 1 Nanof i b&tﬁ | fied

myotBhas et Mntl’@@%#]avgﬁgf&@{;kﬂg]aaweé %B‘F AN (G L] é{‘ﬁﬂtt}x

and a%ﬂ% dd€ lSeé\Qsh‘ﬁﬁ%g Bh§er MR YiaBKiScatiog W therfdd to qhakily diyb‘gbe

rent Vi scosity) was used to fabricat %nano r.aus
length.c Aflfdelachess loypressedas enpiZrinded drgaten @S Sy LighiRtkRce

L Oys § bf Wiafce, (ARE) B PwiBty
was %&%%’(56) 'ﬁ%%ﬂ@?@%l@iﬁg ouggg}ghvr\llla\l}/,ﬁl n chlor o(forrr) was
Holnfte bdjugmend fymuitiplecgmpsnsakd. e punp to a grounded

collecting plate in a high electric field, resulting
i n random nanofi bers. To align the nanofibers, the
el ectrospun scaffol d WEBXAMPIEE 8hed uniaxially to 200%
strain at 60 C. Nanofibrous scaffolds were
Condyiipr oxi mately 150 min thickness. Scanning electron 15

& sheods dtighied
[02831 wﬁéﬁﬁng It%%l}@fﬂ)ré]\;ﬁ%}(e{dgﬁdga?sé%%?%hgﬂSéM i mag gi;e show
nandfibads. [Im lomxﬂeaﬂlres}ﬂnmnshmi girycauses, the BaR0F0RF BRELY Wath rgidpround

o1 ﬁano ?lug? er V%éeﬁo@gg%()%fz % ”ié e J@g%r%ﬁrﬁn&@ﬁg\évgﬁi%@@é&ﬁﬁy 7-0 Ticron

sutuf‘eb Bﬁfbstwehds afoch tﬁ‘yulmoﬁrubEr She @ﬁ@l@@web@@q giypsectioned for

hlstqlri)gag:aé 61]1%%3{ ]ﬂglg f:lafrosecﬂ %%15;1 J‘\kvére gﬁefl%z%{i leag I?(ggting hematoxylm and

cosih BR&EQiha anebR Bnexmifipbescent stiing of BxddinbFGF have bot h
been shown to pronote neurite extension in vitro.

[0286] The fabricated tubular constructs were approximately 2-3 mm in diameter and
10mm in longitudinal length, H&E staining for the cross-sectional gross morphology of
these constructs demonstrated that tubular structure of the constructs could be successfully
fabricated (FIG. 28). Distinctive purple-colored nuclei could be seen throughout the layers

of the scaffold, although more cells were visible at the surface of each layer. Confocal
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Mant horpe et al., J Cell Biol., 97:1882-90 (1983);
Rydel et al., JNeurosci., 7:3639-53 (1987). Moreover,

wWhowoh/1pr26t ei ns associate with heparin via thei PCITERRDT/ON3736

bi ndi ng domai ns. Heparin has al so been shown to

protect bFGF from degradation and plays a key role in

the DbFGF cell signaling pathway. Gospodarow cz et
mlcrosa:bpy oﬂinﬁ&inbﬂlﬁhlwerﬁly staitk@ §-416 d@nm(sws@yell PeBeiSdies avithinghe

multi aYerS &e %u‘it 15’3:‘0%9)7%%1]1 (aae%a% ielﬁX unct I na{) 82

alignel aétf@f‘dlb@ibshe/ﬁfeehm ﬁahcenhnbﬁbans i Tigse results demonstrate the

feasibﬁ{ty}]; | no- ol %ﬁigﬁ%ﬁ%‘%%%g Rel{tglr%uaslti% &gﬁgk?@oqﬁbgr

polynfe@actlve carboxylic groups on the PLLA nanofl bers was
i ncreased by treating the scaffolds with 0.01N NaCH
(Sigma, St. Louis, MJ). D -NH2-PEG (MN 3400, Sigmm)
nol ecul es were 30 thepxammlen |y attached to the
carboxylic groups on the PLLA nanofibers using the
NanofiBérQPolyraeigtdodactias | i nker s

-et.hyl - 3-.(3- di net '
s o R S SO M
1.09 cﬁﬂ%ﬂ%@éﬁ&@s’b?m WelS2430 1d féﬂﬁcﬁgﬁxanaﬁhious scafg?lds by electrospinning
r oXys succi ni.m , e

o5 s ibROEHO Y, KRELRAGr 47 Py SR () i The PLLA
solutifP{ 1944k ASn @ﬁﬁﬁf&rﬁﬁ Rvas @dlRkRabY Y pﬁigt'mhﬁﬂe panj foer grounded

am nes on the di-NH2- PEIG nol ec(#)l es v E Df;a h
collectigg platenpug highrpjeof el b3y iP@ HCFRIPE" BIPEE dn ¢ fe"
nanoﬁ&%gfh'e Q[elgHés£8§ cakbel v@a% sMEERdRhRGHKEH B0V NGHEAtI60GCE he

w'v glycine in phosphate buffer 5
NanoﬁbﬂoumaaffaBsyvelgcappmxmmtelﬂ' heérurh BGEickBsBR gP e@rping PEpFDt ech,

P
mlc“@fﬂpél’ t@%&ll s lése?i % c‘GB‘htl lzednanmltrlﬂa % %émh a n&f‘g% g?%%%@%?? if’ﬁg §§M
imag&aeoVe fifat ahikylal strotching easultdde highlyradigmy neoofispe(fiG: %B)

i mobi i zation t he sur.fac nanof i bers. [0290]
The %E(Fﬁa%?:‘?ﬁ?ﬁﬁ]?ergfa Ig@vaﬁﬁﬁ’pé%’ﬁ@gt 1et5§6I11lepalr| n functionalized
PLLA nanofi bers was _verifi usi fied
(02881, BB GRS TEobps ELAETalT (ftafin) A one
neurcﬁill hfu? St (U@ﬁésﬁbré’cﬁast ficloMPOERJR) HerdXelctted hklfe@&sentatlve

i brous scaffolds with sanme size, untrea

exarm:les NEpmiREGIEHECE |héEP bty bera SBVHOMINTRYE BFIS %?I‘Si‘m in vifro.
Mantﬂ?xﬁ&@ izi?eﬁcféﬁmza?ﬁgszw(@%ﬁcwﬁm 8L NburbiE7:3689-53BS.

nbr anes Were then incubated with 1% bovine serum
(198"3)1 bloreavey, BERprotpinpasociae ith hensrin yiathei hepren pindwg dgmains.

Hepan fhog Ak 6)6'%%9% é&gﬂ’o ppcﬂgc't E GF %Hﬁﬁgﬁé@ﬂtdn)énd bﬁgs §Hémb%ﬁn the

I 'ncu HRP- conj ugat ed anti

bFGRuialiad pilpya sty (REDHE ek Biysies NS0
Saks'?\{l\l)e}:argpz ggw ?(5]‘@"7343\@“@ 93’@@&% thar eyg m4}’84lt8r%m erred

es an ted Wth HRP substrate

sol ution X|de and [
025510, HarrdRyrbered e byt o 2Rl B 0RO B imino poly(cthyine
glycdyl§3 $dfil?l H%N’E(Wafs W linkeramil€bule THEG. Hli$ oFiml,rthe dersity ofreactive
utions en r u3|n
carbqsy6 ERONPS AV PLb GO RG D AT iepes BRI ng 1 hB i
0. 01%@6@@1@9@ @y 1WA, et BeNeD- Bm(anwxeaoo Bigmao) m(ﬁébules were
anpl es and found to be negl i E ‘ga ot sh
e P ong aftcheq IR oy HaRsdia P SHREROR SRR I

lengfh! %S fih G0 'e%yﬂ?—r(ﬁ-dﬁﬁeﬁﬁy@dnﬁﬁﬂpr&ﬁl)ﬁ@ﬁ@cﬁinﬁ&é Bydrochloride (EDC)
unctionalized with heparin.
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These results were further verified on tissue culture
pol ystyrene substrates coated with poly(acrylic acid)

waea7aenpugat ed wit h di - NH2- PEG and hepari n i nP€TresS®mane3736

manner as that used on the PLLA nanofibers (FIG
12E). 25 [0291] DRG tissue harvested from P4-P5 rats
was used to study neurite extension on the nanofi ber

and NsloafdxgbudfosuctmemidR(SlfosNUS) (Riescediiptechnetpey Ravfrd bk al
medi. um.suppl enent W - RE,-
rep o SRR EESIASatld g BP0 008 ol AP

oW ng
PEG alolgtledviamDQsnal sulfordHP LAY remaioinglyeactivesifes of the nanofibrous

t , in.f ti L i i . i ,
it SRR L RELLIGH FREN bk R bt
salind (PBNfHEoh. TRAEA EH’GIG(SBﬁ)g/dﬁ}{ Pemmrbtcety RockyoHTUNID F@q laminin (10

eurite extensi on was, anal yzed usi ng..i mmun
ng/ Cﬂgzt §iigﬁlia}]1§_PBSAao ution Wreégc%treéw tglﬂéetnap‘?t;l(béaus Vac%{t}ol%%q%@n%ﬁ%
to allR HRIr iR A6 R¥Ssiein 288 éndabisilizatieh bn the Bixfieve @ nawefibers.

perneabilized with 0.5% Triton-X100 in PBS sol ution.

[029012 CABRIRLRDE }9@@? o iR @Moa-piMnt inctdf@ize®OLY A naidibers was

ti-neurofilament-M (NFM | gG anti bod _Santfa%%uz
verifipi by esitgromedjfied BBIS AStoEqurUTE casppars the RUIEensE pt hpFrent ways

10 1&%@1%&&% thrgggl U@Qg écQﬁ&ﬁ?@lth S ﬁzeQﬁtZaate@pdl,_ i-NIDPEG
subsequent’ly w tnh I TC- conj ugat ed donRey ant | - goat l:l]%G
modified andddyarin(fiacionalized nenofberarmehralss, WS tnc@awévlﬂmr)q

TR sampl ! | | @06 (BSA) in PBS
B3, R TGS y B e TRYBHEE R LA R AR AOA BSA) i PRS
solutiogitcmindmizk pesivefaisonption of A iodins. cFubsemprly, thepaprjoy were

. ri. t ensi fr. [ . ) ’
T
MinrdhgolieNINYl) ThdVaembreesextewsshohthbrooghlpRensieredie Bartdgred

on _ .unalign M nof i rs 1.0 I
ubegsaggncngeird 5 HRE R PREE oFRt (EReL OBl i omkegen,
teuaﬁaﬁyéb&&gdm%).c mhéb teaegdm@fraﬁ tiea siogpreich singm@nmmf"ﬂwgr s

FI 1 LAM+bF e.neurite rd in

absogpeneaphibe FISHATEFS A TRLBS reRrpRbEREE (BITHR |
wavelSohtsr mbﬁéf)e&igc @Jisio%iﬂiﬁﬁ of thg gﬂgﬁ iailitﬁaodyl wgs weich of neatipRENtro!

tissue was a out, LAMm contr t .
semmplpnnd Ge18d it oA BEOath B RO e SR E R G P ARl bR
bFGRo atﬁ&g %dg@ Shedcaliyangd cfrief dbensfibal Ranctpualizé sith heparin.

ext ende

fromtwo_ distinct regions of the tissue
Thesenchuivowere durighuer i opiseaiep BEE POTRER™S HESFGPT BLF oY
polyr%/c\;glirc Jéléild)sﬁl‘a%?ﬁl?ﬁce@%_{tﬁ BSNANPRE and) Béatih @stht ko mamends that

ons o e tissue. Neurite outgrowh on
usedumttheBltlod nprofideisKEHS 12E)-was about 0. 7nm These results

i ndi cate that aligned nanofi ber sé‘gr ovi de gui dance to
(029100 DERES tisseerhiry estaebftammB4-Bh rety WA usehiOGHILY REVHS FECHRPIIRAES

ti,ssues.,.Si.ml .aliagn . ar i WRRRA with
nenqfipeeigBeios e Pt ESlubid in nOR6Gsal K E“Z@g, Rhed wit
B27548 8ShlNgeluthatindETiMitrgeos Girisbade €A) fan Gtdaws orethp Sle@inghe
. gui dance. of i gned -nanof i-ber. ite . oWk .
sistRarterys oLt SAERBRELANE, Sl Pt shati
1am&%mg bid Kepai fupbiomatizedadthdSninsamd WEGFChANHDFREY After 6
AM+bF

dayégﬁegp%cﬁlr‘gtgg,or{ehgt% reic’cte SE(I)nG\‘vaslaAflal%sze u%ﬁl(g;:iﬁunuhwolrésgent staining,.
All samples were first fixed with 4% paraformaldehyde, and then cell membranes were
permeabilized with 0.5% Triton-X100 in PBS solution. The samples were incubated with

goat polyclonal anti-neurofilament-M (NFM) IgG antibody (Santa Cruz Biotechnology,
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LAMFbFGF out growt h was about 4.8mm These results
clearly show that chem cal cues from/lam nin and bFGF

wa@pa7tiheephysi cal cues from al i gned nanofi ber PCT/US2007/013736

substrates, individually or in conbination, greatly
enhance and direct neurite extension from sensory

neurons. H gh-magnification confocal mcr osc&é
Santa @zem C2) aad ws«cqmanﬂyemewapr@nmwi denkep snti-goat Kferntippdy

(Jack ﬁlthgﬁarglﬁcgregearc% &g&tdﬂé\% ﬁﬁgoﬂ Bles %%I‘E Rk kilﬂf)éﬁ

oh random and nano ers (FIG
and viEXeAYRY Esidgla Zdusn@mmdennamwonegméa Lpish pondpcabEnpresserFe
Condui t [0294] Bi odegradabl e

mlcroﬁ‘iﬂpfr(l actic-co-glycoli c aC| d) (PLGA) (Lact eI

babl e Pol
[0292) o RGBexmE o SRR G g S g R At St
nanoffebdaBb s (G, 18/(aRERRAN| Nétirdigextchsion E’doﬁiﬁl)RGItissuecmltl(rE@%

maligiaip ARG ITQ?P estres RPN R, SaRaTRwEy pE o arE
exten?lfn%%rom-lbﬁgl{fssue'%unhﬁm o QhAligas 180Vi+SHEBSTAnbtbérs QHIEET3

WD 2007/ 146261 PCT/ US2007/ 013736 Y. was
LAMiSEGR o Tappiuyitesieatcpdsoupe s aradighashigneram fhe TG}t s

r | fronPREY t@kucakdsabb@dning a
lacked H?%&rrﬁﬁ’tgg%%‘l?%mgefng I@éﬁﬁ%%t%?&@ﬁ fro t@kucatds

rotated the mandrel around its |ong

XIS oot 65 brhO8bsed die
s el LIRS SRR AR AR s 0 Bled
untrewad all[gmbdmad)ﬁbbrsaThd: mm@pe&tdnd(ed fromy tpieydisiiactirpgions ofthe DRG

tissug zﬂgev{ea%a g%[lg? el Ct r Q¥ Bﬁgf the oﬁ?eré ef1@lUShARA tﬁg e:k%@ﬂs%%ﬁ‘

Separated by t
neurifed froG e WE tw e glo'ﬁe 61T thetitsag eN eusitf @ugrowthon unﬁ*gatpdqnanoﬁbers
deposi tion, of PLGA fibers that 1&4nd
was ghg04 ) RGeS e o e P Fp s pPEE, sBRb A Finduce
neuritedXEhelon GOs1HeRbrEH&Ifos dvaR@gfssmfs SinGarly hliged dutloegend

the mandrel ., After electro
e S0 ot PASELASER DL R PR 5l fv
proté?ﬁsléfﬁﬁ ﬁiﬁh%ﬂerﬁl_?ﬁc%élah@@tld@woﬂalignddmgﬁhﬂlierwvg\!;;tlt@mtgr@wﬂ)‘@ed
romthe Teflon tape an r

LAM ganp8byrs as faout 1 émpbﬁﬁ*émngeii o e deRt ok %Sﬁ‘{éfq‘? s

obsek}%ﬁ & Qf%n%d andi hi&sH hdasfiber@IGhnS ngmmn Suaie peigrowth on
ht mcroscope A majorit the, . f g%rs ﬁ&ese

LAl\&thF@i’IFeCdltgrPWhtW Ao i Frei Hagse arﬁw@%aﬂx Sl"(“?“éthﬁf g

frolegﬂ F@fF atnia%é:[ﬁ&gi@éltcﬁes Ed dahofiB& substrates,

Itu Al'i'gned Pol yner, Scaffold Rod, %
1nd1\8d@¢ie gr ald@mbglap@m \lqagy @m@nc&e@n@ yecé ppwtgg)ftat)sm %%ensory

: | Peldagiatedhat RicBaing hégit
neurgtﬁ erlg1|1 F{% §§1§i g%@ptc%igg%%ﬁ%&a%% 0 fabricate nlgﬁofl beégr

followed fifeduitipnbryof tidastive wwpfiters, Al form@ distimat RAYPHS PR TP Gpd

be delivered by a progranmmble
ahg%es‘}r“laﬁogbbersljﬁi(; the exit hole of the electrode at a

flowrate of 1 ni/hour. A 20 high-voltage supply can
be used to apply the vpktagerRy111 W In order for the

Longitadinally Aligned Polymer Scaffold Conduit

[0294] Biodegradable poly(lactic-co-glycolic-acid) (PLGA) (Lactel Absorbable Polymers,
Pelham, AL, 0.82 dL/g inherent viscosity) was used to fabricate nanofiber scaffolds by
electrospinning. The PLGA solution (20% w/v in HFIP) was delivered by a programmable
syringe pump to the exit hole of the electrode at a flow rate of 1 mL/hour. A high-voltage
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el ectrospi nning process to formlongitudinally aligned
fibers in the shape of a rod, a specialized collector

westt@se can be used. The col |l ect or substr at BCDEHSR007/013736

consist of two grounded netal nandrels arranged end

to end with an air gap in the mddle (ie 2 cm and

can be placed below (i.e. 15 ¢ the exit hole of the
suppl e nyed de apritathh vokasd pel | 10T liscollepten subwitstegvas@ grounded stecl

mandfdl %gi Jlio%%&xr &?ﬂhé 9#+ﬁ%d%@£ﬂrél hakngas Iohg 1919 el‘éflbﬁ tape

around err axes I n a synchronized
was wrappeéd larouﬂdl pisengiot hithe h@ndrpldg pieatsiemgnseabietng regiqe. The

mandgéﬁgvgg g liSte S AN dsgog% e gﬁﬁg%rastals%éh%%@s@@ve&%&@m Re

even ectrospun pol yner bers.
jet altSthhted Getineen theewd semﬂpnsmﬁ thegnqmﬂmt spetatedivy tiwotoprmenducting

ol ution w or.m
Teflog ¢ st P LR Bef ot PP k@i sk HEhA pulfr o he
long idigyRhSMatdiel. dihe rcgawnbéth&emndtehmseredsev@f cctheg@(ff Bfigh

rrandresfo fi sthat are ali n
fibery qapigidt ‘“(J]F“a’i‘ }%ﬁ ?l SpHEvee fvﬁsémé%g&orl oR ? (}ql egﬁos i
PLGA #®rduS Béhdaktivier®@hadd Budtamt astapel atipthia comutiveds ithen re]ﬁoved

electrosplnnlng the el ectrospun polyner material can
from ghe Keflon fape @Rl PERHFY he ends of the two metal mandrels

by 87 SUBSTI TUTE SHEET (RULE 26) WD 2007(0%‘46261 fib
[029HCTiniomn 67y aife g sligamon Uee Whevperut Sge Eulope pGS gy fiber

morphpﬁgfgzgfvc‘lsﬁhlgédg\gltﬁﬁg{t%1&0503{3@ A ?Hrfty bﬁh@ﬁb&ﬂw&ﬂé&ﬂ@ﬁd

rospun rous pol gprgr scaffo d W|th bers
in thalohgihwithahflioestjon fie alpmq@e &xis piikgp

Longitudinally Aligned Filled CondU| t F| br ous Pol ymer
Scaffold 5 [02971 To forma conduit conposed of
|l ongitudinally alignedEXAMELE Bnd filled with

| ongi t udi nal I)l/) al i gned polyner fibers, the foll ow ng
LongitndisdlycMignieé 919’@191‘ Seaffald Rod hol | ow conduit with

n I 164 B QSINRorbTble Pol
[02915]? %iotdgéjrhﬁl%hé C%l)ﬁ a'cﬁdqé‘di%ggcfﬁt% uagﬁd?]g)l I A ]?rl i g dlo ymers,
Pelham;ykim (. 3241t/y 1@nrephﬂmosr@y|) azm&egse%‘qo ab rga’@,ﬂaanﬂ)gr scaftolds by

eleCtFO&R ém]ilr\{lég IQ‘H% ﬁ?&ﬁl ﬁ'oiu%n? gﬁﬁywpfqn HFEH-cal bt 8dliveRd by a

y al'igne | ow conduit can be
progeﬁnﬁﬁatul@agzpmge e © thieswirtiolsed tieerlesitadeaiarflpvaraiegd d maly/hour. A

d t | th
nighifime oIy 1 i O el T e et SR ErqeP RN | 200
elecﬁ@phﬁiﬂgmw tb fmaﬂongl’edmbléy aliged,/ Blkrs inghe shepeofiadiree|
specglhﬁ?dgqﬂ l§éto 3 hé‘?’c@s z)? u%efi %B ﬁfeg 8¥ lelsfra%e @a{nec%gglﬁ%p% as

ers as
oﬂ@&?ﬁbt@ﬁﬂaﬂd@ﬂ@ﬁrﬁng%%@a&iwﬂf am‘du @peni theaniddle e 2smg apd

be shaped to the I s . of
o B EaRe Borirag TR oS bR 2L,
aﬁaéh@@?félfbg@?{fclﬁllﬁl %dﬁtr@lldrc]lhﬁoti&@ Iﬁdttlc.’:?l rg‘(aterih@m;mchrela aomblibeir long
scaffo illed wit ymer ers aligpe
axes o AR POR. PHEDK (BB PO S gab
rotafd afi §15‘\9v lspedield 1?(41) £\ @Bilire GRSk of &leb@mdn p(flylha‘rfﬁ)ers.
or a rod conpose

of | ongitudinally,
Duripe R clecORRTHRE Prorcshribeiarner S%F%W‘A%Hg Ao e B o
the gocf g%eszé?lfateallh gd"'ﬁglsé kRGEtSvia taRdrfode Qﬁ%@p’ bdﬁ@&nhm @idfof the
used al'i gned fi brous %{ﬁ&l ’%&
twowtnﬂrefscfomueg &hers that:%ﬁ akigned alangthe dg age Y jyme

orichtation as the long axis of the mandrels). Upon completlon of electrospmnmg, the

electrospun polymer material can be separated from the ends of the two metal mandrels by
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2cm square section can be cut. The sheet can then be
rolled onto itself in such a manner that the aligned
wo pimengs26un al ong the Iength of the roll ed shertT/UI10@7/013736
sheet can be rolled until the dianeter of the forned
rod is 0.5 cm Excess material can then be cut. The
~rolled rod shaped filler material can then be
usingjerseapal eud puitie alens thoerges efdhemprdyelal Tlgerr@aﬂtrié B FQshghaped
elecﬁswlﬁ'bl; u%?? tepscfaf%lﬁm fip@rsaAEMBdtal: 1’@"in tudi nal 'y
al’i gne conduit. To produce Ier material, a
rod shaped flbrous pol ynmer scaffold conposed of
| ongi tudinal |y alignegxgbhptﬁlgccording to a method
descri bed herein may be used. In order to produce the

Longﬂﬁﬁﬂﬁflﬂr )&llﬁh&?ﬁllé@@ondlhﬁmw‘&ls Fo®jrh&Scafforandr el s C an be
cmin diameter and be spaced at |l east 2 ¢cm a

[029766 Tor form e canduitjcempesed oblopgifugdinally akignedfipers a%féﬂqddﬂth s

long1€t’l Gy & &] AFmbFierAHR |f(910]wgng ﬂngthG@Ehnhﬁ W&V a USIRY
sca eF nd cutflng along the edges of the

condumwdh bulngltudmély rabigned ifidprs s eesapsand Te @rpdupreh? pre long

o o

condiHGY mvazmwe@lemet 1ommll§/ aligngr] Igilomgaduitren beelagifaspen as

descrgbg? g%{e Sglg Igggrg{:&gi)@pthr%l_r n ﬁ"_at 1east 2cm in length and

0.5 cnﬁhﬁ dllabla‘@:k eTlebygrmdmally ﬂtginbrhmquondmO@md]Ldn@ewmmeé fiom

maEr Al By 2o SR Tt iR S R PR R ARl Bl oo

ahgnw polyrierHbets)as ‘de&enbk&ll Hevedt. él“heb;yea of ﬁirgngd sanotibdre cesl),helshzgmd to

the plg)pglp le.El}S}iﬂ?]g ro?élﬁ‘tlu tl%f&}oﬁlgg ggllé pI g \%};1 {%fga.g%net%\%be% ?
then inbéi’tehl Qntb Agoaduitltd deudd’tﬁccfndﬁegcﬁffMHrfﬂledi e/ polyedr ﬁbErSi
tating steel drum (see FIG 41) covered (diameter
ahgni ﬁﬁ‘glltsg‘ﬁ@%i‘?“s 10cn) with aI umi num foil that vvas
grounded and controll ed a Steppi ng notor
[0298]] | Theclillen astsrinkrep de pwﬁ&ceﬂ@S eidher agqlisd Slaqeb?ﬁ%?dr%@%\w&

fiber&br 498 05 gddseg 8f lo%ﬁ'lhingﬂ‘}eﬂﬁfnb@ﬁﬁe?s 14808 e HRCH 11 thafFibim

was rot at ectrospi nni ng was conducted
using gmoiled $hieptroomposed af ﬂltgnd@ﬁhm emged dricrhedkhoyein By bejed, An

ahgn%:d] ki G%Gseécﬁyrﬁ?ﬁm&?ﬁ%le%th% Fondhid §5anfb'e Q%E@ospﬁl{‘arﬁradﬁﬁl X

rous yner sheet fromthe drum
2cm squerepettjomsan baywr Thmsihe@t@an thee beradlgd ontp dtself intsact] amepngr that

the ag%r}ei}rt‘%ersd Hoy b3 t?le %?%%%@%%q?ﬁeg%&ett h?hﬂﬂsrhgépga% oilé(pﬁrﬁﬁ' the

ner | ayer um num
dwn&ﬁnbfm@ﬁpmwﬁmﬂesQSbmbEhdgspmwymHmnﬂha@Bcdpﬂh@xﬂhéﬂﬂly

t
shap %CP ﬁ]?qr Hg}e&ag& t@eﬁl g gk%sag%cfs: 1|1q]co the lon 1%1d1na11£5 gﬁgx%h Pélldvsg Rt
with mred‘p@ s« e thdangitudmatys :)hgnediﬁklied dmedlilt BFooprsdyse lﬁ}lﬂenatenal a

ts were cut t esired d to fit.a given
rod S bms G bt R Gtk Pt RGeSy P ikt By Flspifhe o
a mefho@ @gﬁzrlg%ﬂhd@@n &dl bé Qsegagﬁdirdérhe pﬂjdﬁﬁﬂ:ﬁd} gﬂd@zﬂ;}f sideld _sﬁ]d, the two
woun or_ to_expan. e e n es. e
collegiOF BARGTS 67 b1 0°% Fa ™ fipmpe? %@ﬂ?@ﬁ@a"&ﬁo detit £ GmpRart 915 Yiret
least@l2 éin &P gﬁﬂ f A Rer@RQb @ isWildchodpas PERIEpR 1Q] ¥ €4h W@temoadd using
t he
a scalpel and cuttmg along the edges of the mandrels. The rod shaped scaffold can then be

inserted within the hollow conduit using forceps.
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EXAMPLE 15 Criss-cross Nanofiber Scaffold Preparation
[0301] A fibrous polyner scaffold with a criss-cross

wQaivesa2enf fibers can be formed 25 through seUEDS1007/013736

nmet hods. I n one exanple, electrospinning can be used
to create aligned fibrous polyner sheets as

previously described in this patent by collecting the
fibers on a rotati ngEXAMBLI 14y stretching unaligned

fibers. These aligned polyner sheets are then renoved
PLGA Nenofilies Scaffdle £repargfiosm and can be | ayered on top of

a ' 2od-| -d heet ARbibame Pol :
[0299]§r ? %gggég%bll%éﬁlgla{cﬁicé Flgg(?h? e{icgl) glﬁé@f‘g)h%e?g above ana ymes
Pelharoeh by QFdICe id@lent Beroitl ivntab nsedlte §rbriegienarBer scafil pe

: ¢ | L i elivere a
e S LURE L RS BB v
prograd@fiabld 66 PR o200 ol S Tteleqodoat]a flaw rtegdd gnehour. A
. | th i.SS- : na
e SR BRI e B
rotatir@tdel @i (Sed NG, dEdogered (diansdterc 1 0ans pingthi h@profwith aluminum

. longitudinal fiber | ong the dru cm
ol s h SRS 9O S T PRI e’ B ES a0t B,
collectRdAm W-Eﬁf'dtaaéﬁ e_ttgp%r@a erg ar%ﬂiynhdaﬂbem, dhenbllbdtiag drumvasrotated

cover_a 4 cmwidth it. 0, create CriSS-Cr.
o <3, cReros A i st it SRR ey o SRRy 10
um it R RS Edres ofoD aRtfarAd i@ Thetsh én babgh terbwaathe fiktoss
across the non-conducting Teflon tape r }%gl 8{%’1 %Sﬁh
polymir Flheet fremities dromeitic pglymet layar A vy ehelhp g §Persot e
drum 2&1?(? éw%éegr%g%k t%g{[ltlk ggr[esﬁ‘tﬁgds $BRtheP lal AOHRARII Peelb® fromfile

bet weén sl ow and rapid rota 1 on
alumiofimtfbi tochrodncn fibrags pelymenshed eprrgxigrteln}( gnadepgthayd 10 cm

. .(!gﬁyers deposited on the Teflon tape region that yield
MW criss-cross pattern. 10 Alternatively, a drum can be

construct ed ere a, non; condugt | ' el
(030 arihirtrater Rt RS SO e ol o et
and 18 fBrb@y polEndrhiRecthasdrg tutad ddshred dimmedsieds tol 6 givireapplication. For
previously _jn this,i.nvention. [03 . i
wourg paREe PSR BN Rt kB Loyt the wound
or to EXaf@ bEfoAd el @B 8BS, The orlentaibs oLiae fibes edndetchossp tnbe

_using a rotati n%ldrum as a coIJeg%}gr substrate. The
aligned @ e@spedhs elsyith EspesHe g R 58" BETEMB T ed as

descri bed herein for el ectrospun aligned fibrous
pol ymer sheets. A |ayer_ of i gned fibers can be
deposited on the rot atﬁm Then the | ayer of

_fibers can be lg&(ﬂ;ed fromthe drum rotated 90 and
Crisperosey apfther 5 EPAFHRCol | ector. The drum can

[030 9 2ATiHRGus pRlyRice Skadbldavith drissomeshpattettO fibpuvjcart e faithely
for the déposition of ?I i %ned fibers, b Tshl $ gga%ﬁ@ed

throughevseal mrgiogs-olt I8 RYTHR ré CQPHBIG ek byused Fodsaty 3

fibro@l é&%@r b &s QU RalsWREcHRd sefshhalesk 3hetitcting thetfitets carny
given layer of fibers is aligned ortgo onal | Y rgrle%elnve

rotating drire of betretchingymalignsd fikere nThasp aligne PSP

remcMe& ERANADSHBSF dGURE c4HES 16t8ed on top of each other with the fibers in

each sheet aligned orthogonally to the fibers in the sheets above and below (FIG. 38).

Additionally, the sheets can be sutured together for mechanical strength and stability.
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[0304] PLLA m cro/ nanofi ber sheets were created as
described in Exanple 10 with either 25 aligned or
wapabiigized fibers. An artificial wound or gap PEf/E81007/013736
was created in a nonolayer of normal human der nmal
fibroblasts (NHDFs) on these fiber sheets as foll ows.

First, an 18 Gauge syringe needle was fl attened using
[0302h llnam second examBleg tha drissraess Pattare can el fomeddynd§zinger e cut

conduPﬁ g S | Oéll’l I?OII9 on&ucl)ﬁn% segmm ;Bqﬁ%%n?etr ‘f&' '%Fegtr{:%ggi % 0? nd

$er 01 SOpropy hol and
longitbWlin4lifipleis ailcﬁmg tl&(limmn A saretidiirel el danee and il @l code lengthypan

be sec\%?e{dﬁg ?1 L & ﬁg éa]'l?l B é(}l réilarorlll‘faid %%Sdnlirﬁ ?0 %rvélegq @Hllv&g&]ch it.
To cr&itd fhe bnssﬂﬁésabhtﬁﬂm thpatrpe ndil Eit agin slowlyJ(FFGD rlgm)etd cwatb Hibers

iSRS S-S e A5, o
be foltRRAILS t eflncepills (F16vIh) Pdidag HHers aﬁ@%‘lﬂﬂ'ﬁb@'@ally to

26) WO 2007/ 146 61 PCT/ S2007/ 013736
the firghigestn %mtﬁhlm:weewfow AR Rt 18 QAP o aeries of

ahgnJ(‘l%H Byl AefoRARMRAhe TERWItAHE régionhdndeld hRribstGogipaten.
he

cultures were kept in a humdified i ncubat %‘.% gF
AltorgeFesiv 3 frumogaobp oqsiructadvhegeg BOR- ENPGHOR T8RS FBIVEIFY

133G &@Mﬁ[ Afihe BokaY T taastidrg deddhibdds
bem&h?‘g@&ljs@gf%% égg ietly w th le ET(H tracker (1:2000
previolishyuinitiosinvé@ioni n) to observe in|t| al wound size 5 and

to nonitor progression of cell infiltration into the
(030300 Und.thifD8ableNHFsupolymersodffrah gcetiuitiscrigerceoss sligagent of

4% f | d anin
L
setup@yii B kbrablad assdeadribed gerelsafmpm@gozpm raégﬂqd(ﬁbm odlynet theets.

ant act | n
A laysyo atlﬂg{ﬁdaf&easncan g;?eii@ ﬁogaglg d%x%‘g n]teh n%erlayeF o ﬁl%\f@gd
be peé@a %e}athy d%g g{lgléd@(l%ﬂ@ 141:?@ mlﬁ?mm gesd?an cdrl)eci;oor T}m)dmm
can agqup @ﬁ f(ggtp A adpgh sﬁ)ﬁ?dg%g t%gl?%fol‘r 916 adgp(g\%/}o% ?}d?g%e& ﬁlolzrs
This ﬁlfog@s@ lcfiPtbd RPeaBatnat® winds W@&L&g @ ceifs-drba a[\ti[éla fiboovs Ipalyeter

B el & el tgﬁa LD Hog P[g ol[ I aPlzeto b fiber
scaffipld|shegt ethick Wrﬁlmd?yeuaf 1 s gliggd Pripeseraly glep

' @&1{{3% and wound coverage was only noderate after
layerghgi%ours, but was greatly enhanced when the fibers

were oriented perpendicularly to the | ong edges of the

wound (FI G 36). Al so,pxoviteFss r enmai ned random y
oriented on unaligned fibers, but oriented with the

Micdo/iP@lbfibél Weahd PRagiz al i gned fi bers EXAMPLE 17 Wound

arin LA fibrous ff
(030 r BLEE@@F@@aﬁ%ﬁbemﬁﬁa Wﬁ’@aqr?aﬁ %ge %YEE%(%PB% pég 6 lt% cither
aligricd %FHA gﬂ‘%hﬁjo%if’sn g&n%tllﬁ/clﬁ kit BRI B édp bi%feﬁt weﬁ&fr@te;el ine Indonolayel of
seedi n e fibrous mer SC ets
normfak i SRR (NFLR P st Shspess DUoUSSHRgads
Gau%erﬁy?i ngé"}i)éeﬁlejv&gas FIRF&AEd uRSa RindR&de. 'SE!EH%B' Rand@solisPII M meshes

scaffol d sheets as described, or presented in

weresalt toodimensiansiof % ltoe Fredlationcagssdic andrhempshrwee sterikgsd iy
70%250psHY1 FE0RE Lnd'BF 1SHEBE SFfimin) atl D RQIIRWRAs 188 securely across the

nanofibers in the desired orientation with respect to the fiber alignment — fibers were either
parallel, perpendicular, or unaligned with respect to the wound axis (FIG. 35). NHDFs were

seeded at confluency over the entire area, but the needle prevented cells from binding
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nor mal human dermal fibroblasts (NHDFs) on these fiber
sheets as described in Exanple 16. 25 Fi ber alignnent
wo en7akd26sanpl es was perpendi cul ar with respecPCT/US1008013736
| ong axis of the wound. Cell mgration and wound
coverage was analyzed w th innunostaining and
m croscopy as described in Exanple 16. NHDFs on .,
undernenthr(BEE.35) f Afierthe chilld adfwtedf thenpediovasrempesd, lgavipgle aveud

i its I?%; t e ?Zgulgl%l'sl B\E@@:ljvg?) %Sa?@{xggg: é 1n91'ﬁaa¥orr %ﬁfé \Al;l{h%% &02 for 1-2
days t(WQW A8 forSBIOWRHatemka0 %dn&\mmﬂtge:o]ﬂﬁbmg;eed@@ EHIZB‘?)wercg 1

SUBSTI TUTE,_SHEET 26
stameqb@wﬂ_ygg@gl?yl@ggtf%grwpégémfg ﬁ?arﬁgé) g'oocﬁ) ery; 1mt1 lﬁg rfc} srllzge
and to! rﬁon%f gi%&ss{l&%ﬁzéu Alikemes b odeguadabl e poI y ner

nanofi ber sheets will be created using a rotating

[0305@ h ﬁﬁﬂwﬁqﬁkﬁynaﬂ&ibgﬁ%ré ﬁﬁ&l Jith @S%ﬁﬁk&mllﬁehy-ﬁb,q&ﬁne abilized

e used as wound dressin

with (l:ild')ﬁ) rTaltontXé 8Qiend blpelierd with J¥hBRAL dor SG?S% ES%WIPE seppley

L6 5, Rllowal Sy inditas
were %C%bragefl nan ié)a? ﬁ%inrog%% télg?&%& aﬂﬂb&d}gal?@fr!g { he0 di rrlzy nlg [ 18? o
with FITCtdoejugatedhehtiagudt Tg6isecamdaryiantieodyréackron dmmupeRrsparely o 4F

min, p:yg%élﬂagltaz(%a&r?%f\g?rg L& t(!) ?%t 19@0&%@nt%d%ﬂo’[@ya&dvell

e nonitored using digital
as ov@ 0 bgiiagioy andivetral ooggragearfdhe NHPEmahmokyee @ﬁ%pﬂ]ﬁl WEIP
&
stameéle‘g%\éfp I%(Pe&f}stt &gég&m% éll | & r%lﬁ rr%italfléégg ?g?}s gb@ll 'ﬁﬁéﬂa on

and WolBd eVt wemomfamobaa@ raﬂat ZiqdlouESI, g wah greatiyoeribasged gvhen the

procedure; eaaf
ﬁbersp\@q:ry eﬂcqtgi&er@né&glar?y ’%ﬁh?{}eé 's@%e(s) gFt(l:lQ E@W 3@ Also,
NHDEO Phianal raoaly dehfed of udligned filrs, but oriented with the fiber

bl ode radable/bloabsorbable pol ymer or blend is
direciomseroaligaef fijeFs- a sol vent

(1,1,1, 3, 3, 3-hexafl uoro-2-propanol ). 2. 0.1-5

meight/meight per cent odi um chl ori de, sodi um
acetate, etc) can be Egéﬁggiﬁ&'the pol ynmer solution to

i ncrease solution conductivity and decrease fi ber
Wounddfpalings. 3. The pol ymer solution is applied to a

(0308 bﬁiiﬂ%f&lﬂ@&?ﬂh@ﬂ scﬁfcﬂ&@hdﬁtss)vdi)e droated for waynd healings described
coIIector pl at e)

in Exganpda § @@wg}?@}yéqlgned 1b%9|sh ge Qp 9%1%&:8? R!g,{% A tﬁg’?ﬁsg)% | Y& fold

ospun
shee@%gﬁfu'h@tldﬁhz@h lneenihi HUAPBFAF @s deatriteé wesampled@r HFGF

s g Ao oL EoLEB L oL 1 DENEL AR
dﬁ?l%esrﬁ%[g% eza%a?ﬂ' %r.l Eﬁ@i&fgu&gﬁﬁ&d@a@ ecfeddivtabl crdatodine moré)laz(;r of
norntal baart dremaldibreliasts (NHIDES) o the ngité %ﬁ}%ﬁﬁ%@é xaniple 16.
Pibor HELSRSEro! NEs AR Gas BlrpGRE RN WithdEPRto DB mdgaxfs@tf;me r
wound. Cell migration and wound coverage was analyzed with immunostaining and
microscopy as described in Example 16. NHDFs on untreated fibers did not fully cover the
wound area after 24 hours, whereas NHDFs on treated fibers (laminin or bFGF) migrated

more quickly into the wound and showed enhanced wound coverage (FIG. 37).

91

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

8. The sanpl es are thoroughly washed wi th doubl e
distilled water. 9.

wa2@rhyd268- [ 3- di net hyl am nopr opyl ] car bodi i m dePCT/US2007/013736
hydrochl ori de (EDC or EDAC) and
N- hydr oxysul fosuccinim de (Sulfo-NHS) is used to link
functional am ne groups to the 92 SUBSTI TUTE SHEET
(RULE 26) WO 2007/ 14688AMREE I&2007/ 013736 exposed
car boxyl roups on the polynmer. Bis(am ne)
Nanofiber, Wohng ing in Anjimg PEG) provides the anine groups

[0307gn qlufgtl@d myéefg%a@@ EMg!n dn§ﬁl§=lr tsﬂib%fs vmﬂbz cRaph oS phatdRating

ffered saline

drum golfertorpy dsresitien & évsaﬁmlfew Thssa @e%tw&l bemspd asspundidasssipgs to
aid dérx[ﬂglucgéﬂqupaw ih thﬁ% S@ié%sﬁsr WRRHN SAMEHIeSs dap ldeRBEnNBT

room tenperature he sanpl es are thoroughly
backsmme dlhsineirodenefiter eiegtsiwill é@cwtm e dimepsiopref thesyypynsl antis

suture%lrlgttoﬁlé &%;18 (1 g,els toﬁc?ﬁ%réﬁlagt' nﬂ@llggbrfn git(d;ﬂﬁe %gf)g ﬁ%@%ﬁ?ﬁ%ﬁﬁ

tissue Fhgemerstdruwilldre manitored wisiag ditital thetogtaehy, dissdesyo sl
wﬁrsmsfor two hours at room tenperature. 12 The
lmmuggl'r‘rl‘f)f’es IS t hor oughl y washed with PBS. 10 13. The
sanpl es are dried under vacuumor air dried and stored

in a sterile fashi on.Eg(M\,lPil'ﬁ%grafts are placed in
sterile saline 10 m nuies prior to surgical

Met]' HPJ)ﬂHL@BE B%'hiruWh kfgly St udi es invol ving

ar roras g%‘]%'m‘l‘ procedures were
[03081ppﬂ“m7 hxﬂudjnybipmfancttiwsstaﬁfqmﬂ oitfad inrRavipR RS £FWeSasipR ¥ and
foll. Insététutlonal Ani mal Care and Use Conmittee at the
° O‘UHE\%O SMS of california, San Francisco. Athymic rats

f . |
B o o
combaeinh btidtly echnyiother mom@gracbblk[bwahmb@mom erblppd i dissolved

d
ina saﬁ%nt-'@laﬂgf?i R Bk Car ot o art 2?|ye( S
2. l P%ve%r}:{gwglﬁgt }1‘( 0 ert] Eﬁogﬂﬁl Eg)?ldg sO@EAmUcALE detc) can be

Ured nterrupt ed
adde@ td the bagmeﬂ\dolwnemarmmm salnijorntonductiaity andcctsa@@ﬂea‘iher Higgeters.
used at any point prior to or during the inplantation
3. proegdiyner sd:Retﬂ(ml 1exmihed)fo : :*.ubstgatt@Aimandebl@u‘mt@irStOhlc,r s pra, flat

f
coﬂeﬁtemﬁﬂu%% g %%’%“élgfp 050 St %) 2 vein
4, e{sgf/ € ntt n 8,{; She cgo uf Eéndﬂgs %%L&VO% b %%%?alte f sév@ﬁl hours.

S remnove of native
2cent0bo {waﬁn feaf for 30

>. CC@E oGIOB lté SYC Sgeﬁgllze({sm%o ﬁ'ﬁgl eﬁlldtng C\%}gﬁ%@l I%ced | nto

mm%hﬁﬁhdmﬁ:ryopreserved at -20C Cryosecti ons were taken
at 10 mthickness. | munohi stochem cal staining was

6. USElE samipkes ateyreoidhty wasbed with devbiddistiled fsster.owi ng
primary antibodies: CD31 (BD Biosciences), osin

7. h eaoy lmbﬂmah I\'(aGHnB aseQrtol reditlot coudits dorck rgpEeIm o CHEminuins Yo

) eria, CA) was used in

mcreﬁ?%%‘ ]%/ yl%ﬂ‘t“?s %&Hﬂgér negative controls.

8. I nﬁens%pnl ets %Pqu rpof?gth'i was%@%ﬁh%&b?e gﬁ@tﬂeﬁ%@erw th a Zeiss

9. 1-Ethyl-3-[3-dimethylaminopropyl]carbodiimide hydrochloride (EDC or EDAC) and
N-hydroxysulfosuccinimide (Sulfo-NHS) is used to link functional amine groups to the
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30 Axi oskop 2 MOT m croscope. [0310] PLLA grafts which
did not contain covalently |linked bionolecules (ie

whpreoadia2sl 93 SUBSTI TUTE SHEET (RULE 26) WD PCT/US2007/013736

2007/ 146261 PCT/ US2007/ 013736 were produced and
i npl anted into the common carotid artery of Sprague
Dawl ey rats (-180 grans) for 30 days. system c
exposethearbqalybgretpston thnmqurn@a@eﬁ(we)dwlmﬁmw Elya@léPE@)aHm&&des
X ! A PBS
the an@J.3 ér/ ﬁxgg#s%ld e Boffer .Q) Holl%s a{hel'a:é%? ) Xgﬁ%h&t%h@&% safine ( ) or

fs elastic aln In : / denonstr at es
0.5 molae2 gﬁaﬂdrpm:&O)?ﬂ'ngfllf@tam tcid. nivas splutionosiapwbatgd Wlﬁ)rtb‘?rbus

| I8 The t hr omb
ctectrgs P idally BRG b Mbork HRERRLAS L & T L o ar b
10, DR ple AP bRl ol it Ul GBARM By 1Y O (NE

fonar ere conf |l uent

;*g?a%}ngm;% xPfs FRARLRE! S ﬁéedqgf#ﬁ%/(lﬁi@%é%mﬁ@g%ﬁ&%ﬁﬂqet he

' Ssue an he PLLA graft in
b1s(arﬁha PEIZB.a dﬁrhmaylrgrmmﬂmudlel This jselotidr i 1®Ub¢t¢ﬂ wigh theyosi n

Fl def f
clecsppih il [t el Eaodh EaRaiRe Co ol ng- The 10
CD68) i FIG 42D
A Be S mrs,%é%é@i“%ﬁ%o%%ﬁ?a?ii he hi Tudin graft
13. ﬁl g%rﬁp gsra%g 1%11\@1)1] ar cﬂ{edtaH@stglregflﬁ astEth@ %@slno%

onj ug (At wer e produced and 1 npl ant ed

0 the co f e¥iohat s
i 0 T4 e M 9t P
anti - coagulant or heparin was used at any point
prior, during or aftegpxAvpiLgRoant. The 15 hematoxylin
staining in FIG 43A denonstrates a 100% pat ent,

Aninfdl [ﬁ?h’eilﬁﬁﬁﬁn Biﬂ?ﬁmeﬁbs&ﬂfolﬂss a confluent nonol ayer of

eltTa ereda?'grectbytostthe PLA
[030Hand¥l me«reduneamem@pp@w# ‘a/cfée Institupipnal Revigy oAt JeR4re
Instltgﬁ(?f{a{ AniMf FEIIQ raﬁ&'@%'@c{)rﬁﬁl%te'e Rt ik Cnivédiy oS0EITbMia, BhtSEﬂaﬁmsco

spec c stal nlng osin hea cha
Athymugvas (@48 Jackpltat- é%i@ﬁrﬁloggﬂmh i thy E&nﬁﬁg‘o PHIBEpima
fac111|9y f@@%& Saﬁ@é?ﬁje%&gxg@?@ B9 S lutdAB &d phsedlifWs@sk position. A

phery of the PLLA graft in FlG
smalWiaBsioh @/35.ﬁ1]ad6ﬁh@xp®p hobiselatethalskt cemmpn pagotid drtery (rGA)- Ttwas

St i d
clam@rggilgeﬁ%({] 'ggﬁ %Jflﬁt %g Ela?&ibeg? g(l) Ellg:%lh@ﬁmredgggmlm ané;ﬁl%te
stitcta MNb &spaniaroe anycotharsetoagubadt wes UBpd atPRE ppmﬁ@pr it otdyriag the

el astic fiber k ed.
lmplﬁ%tl“v@F??S%V f. ge%wg fa’c% @%q%&o?\éedg&%aglfe allﬂﬁél%tebﬁl fdr
impl RO Fytty ’ﬁmtsf(ﬂ hepatin Mdremnj eded amal the cdiernel welan Ye@)thtogjg,event
and each .sa

bloodalPHBR AR ROV L U ey Lt Mg i e Rl
CCAJ&%@tlfl &djackni¥o Mt sRirelodatione anr Ih&tcﬂ@ltplll wlwsethp Isanplgl was
into Van G eson's st

secon
placed @torjpg”g apyl qrm;g%ﬁéweg at; 2b iCad rgase%t}oga ggr C nat P(?m‘?l il Rss.
Immqﬁ(tlms&‘anwaﬁsmmﬁ% Qak &ﬁad;ﬂb &ﬂm}&gmebmns With redfoliawing pdmary
per mount mat oxyl i.n an Qsi i n
entidienob D35 QP ERsEISBeS) SHPHI Py SO [P BiRach] d s
(Ch&ﬁp&ﬁe Mouse IgG isotype (Dako, Carpinteria, CA) was used in place of primary

antibodies for negative controls. Immunohistochemistry images were captured with a Zeiss

Axioskop 2 MOT microscope.

[0310] PLLA grafts which did not contain covalently linked biomolecules (ie hirudin)
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Name Catalo # Hi sto re Ethanol (ethyl alcohol) Fisher
HC800 Safeclear Il (xylene substitute) Protocol
wO2ep7192604 SUBSTI TUTE SHEET ( RULE 26) WO 2000¢1/U8062013736
PCT/ US2007/ 013736 Eosin Y Protocol 316-631 Harris
Hemat oxylin Protocol 245-678 Staining Bluing Solution
Har|l eco 65354185 Protocol 1. Rinse slides in
were giodudet] padimypangad into theyommen qaeatidieseyabsrBRYs PaviepFais(~180
|
grami}]f% 30§1a s\é\é}?@nsféﬁglﬁcﬁ&t’?ﬁt@ﬁef gfri]ﬁ :bléargnﬁlﬁﬁtafr h@%&\aﬁl%as %%dsa@ fny
pointweibie duringtdr lafter] themplant s AcV erhagfT's Clasiin €38 iraF1G- \ﬁﬁﬁmemegmtes

that tﬁ%%a}% R¥§%}1f}czm 1%@5%%196 M, gﬂo&ﬁﬁsdlggnegﬁ)ﬁ ane ntlmg’fs% ‘

m n eac rate wth xyl ene
hype@tamasahemtms i qvident byscomipariemish PLL& egaft (otsinsel indlark purple)

and t 8 gllﬁsm&ggl{(])%vlmrég?wr%q%%r %ﬂ?ﬁ%ﬂ@?{%‘&ﬁl& Sl[azléa {&Iﬁ%ﬁ) zlﬂere 1sa

conflipéit ﬂirogtt?rlgm bféndofheligd |cﬁlﬂ@=((i’ﬂ|3ﬂ) adherey tootbe th}or[lbmmgl}ssuetanqi gway
0]
o 513 0 D OB LRSS s p =

chamgﬂ{ FIB 9420BRbvS dbﬁhit@ﬁignsﬂff it tp@serplasid anghitwart eemmﬂfehw The

15 s ested t

g o BEOT R LR PR hao 0t G- B fep i P frhee
to thARRdirCah ik Ol R reS@OPRhONalld e tippefded cl ai ms. Al l

publications, patents, and patent applications cited
[03113elr Olf H“ruaﬁx%ogiﬁgeﬁ&v hﬂ&@ér@%fd’ﬂh@e@ aRY irhy ﬁﬁécﬁiﬁiﬁo&hé esmmbi carotid

ur poses £ Tl TUTE SHEET ( RUL

arterp 00Spragte Devleapaats (1920 aranp] Hr 38dayh-Ny SYS@I@EAWE’B@“@ anj-
consy SRR 00 o AT 08y it i i v
hemalatieinirgcn ST Aofortansiries 00ty s e Jgnen. There
isa c{) gh% I;rlFmonoci e¥ gtt ﬁ%d@ﬁlghﬁ Icélgrﬁegﬁ QSale‘Q@& @1'1‘5&1? & e @LLA@iaﬂoﬁber

on cov assocl ate coval ent at t ached,
lumigdl istréace and 1t is ev1dent that the grafts are thrombus free in FIG. 43B. Smooth

muscle cell specific staining (myosin heavy chain) shows no signs of intimal hyperplasia in
FIG. 43B. The number of monocytes and macrophages (CD68) are few and limited to the
periphery of the PLLA graft in FIG. 42D.

[0312] The Verhoeff's Elastic Stain Kit from American Master*Tech Scientific Inc.
demonstrates elastic and collagen fibers. OCT embedded frozen samples were
cryosectioned at 7um. The image reveals elastic fibers in black and collagen fibers in red.
The Verhoeff's working stain is a mixture of hematoxylin, ferric chloride and iodine solution
and each sample is subjected to this for 15 minutes. A 2% ferric chloride differentiating
solution is then used for 3 minutes and then the samples are placed into a Van Gieson's stain
for 30 seconds. The slides are placed through a series of graded alcohol dehydrations,

cleared with Safeclear IT and mounted with permount.

Hematoxylin and Eosin Staining: Harris Method

Materials: all stored in red Flammable cabinet

Name Catalog #

Histoprep Ethanol (ethyl alcohol) Fisher HC800

Safeclear II (xylene substitute) Protocol 044-192
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6 directly or through a linker, to said first fibrous
pol yner scaffold. 1 2. The conposition of claiml,

wob@resaret he first fibrous polymer scaffold 2PeEES®07/013736

| ength which is a nenber selected fromabout 0.01 cm
to about 20 cm about 0.05 cm 3 to about 5 cm about
0.5 cmto about 5 cm about 1 cmto about 5 cm about

E®inc¥n t o _about 5 4 cm aboutPratoedh3i&63bout 3 cm ahout

HaricHematoghimut 10 cm_ and abldrotosol 243688 about 15 cm 1

St@ining Beuis@Bloor | on of cl ai m Harleoh6§36#i8Sai d first

fibrous polyner 2 scaffold is essentially aligned in a

PrOtoQﬂﬁlrection_mhi_(:h is a nenber selected froml ongitudinal

1.3Ripspislides B ghgtibledMefeal . 1 4. The conposition of claim

2.1 Dipyadtaaintenaterflinggs 3 Pithr ous pol yner 2 scaffol d has

3.2 Weshin tap water i clegidioldF 19 %4 of claim 1, wherein said

4.1 iBlee infBlwing eluon Y- 2 scaffold is seanless. 1 6.

5. TNGsk ontpp weier witilefeat] & 1, wherein said first fibrous

6.p GoyntenstainpwidcBgsinfos 39 sechonol i t hi cal |y forned. 1 7. The

7.c Defrolsite ivith geided Edianel1 95%HOP%; H0t for ila%ft eaghe of the

8.f Debydsate frith igleng (driSefeeledr IDfousmpviager scaf fol d

9.c dfiqunt wiisreainped yomting medigBerioounthi ch is a nenber

. selegted -3 fr. n, al i,phati c pol yester, a
Dispose egvpéwgﬁ%gigg?bﬁéﬂ§dinethylsionane,
VisudP@anoa 2! flrpletaidei; E:pifkeinpiriksesnasol)col | agen, | ami nin
fibronectin, elastin, alginate, fibrin, hyaluronic
(0313} 16l uRdREOSCAM HE SRghpled @hy RERYdiEREs dseibed fibichaid ons
hereof. 1 8. The conposition of claim?7, Mpegelqﬁ%p%
illustetivevapdses by guskthetvarigusnodifigatensor §panges B AR B AL P&
| itsd ' W{ch6d iv@hdGh&pirit and purview of
ses 5% Qerf el A o SL LA A P
this ap¥iA0GTII46m6 DI BERPLSEEO 7iris3 Pdlpublcaieps patents, and paten
9! ' NS idlR) for@lymalobate,
ons Yt B o BB apppH e g i) ey

aci d-co-glycolic acid) and conbi nati ons thereof. 1 9.
The conposition of claim7, wherein the polyal kyl ene
oxide is .a 2 nenber selected from pol yet hyl ene oxi de,
pol ypr opyl ene oxi de and conbi nations thereof. 1 10.
The conposition of claim1l, wherein at | east one of
the fibers of the 2 first fibrous polyner scaffold
conpri ses pol y(lactide-co-glycolide) (PLGA) or poly
L-lactide 3 (PLLA). 1 11. The conposition of claiml,
wherein said hirudin is covalently 2 attached to said
first fibrous polyner scaffold by a linker. 1 12. The
conmposition of claim11l, wherein said |inker conprises
a menber 2 selected froma peptide, saccharide,

pol y(ether), poly(am ne), poly(carboxylic acid),

95

SUBSTITUTE SHEET (RULE 26)



S N

—

3 pol y(al kyl ene glycol), poly(ethylene glycol),
pol y( propyl ene glycol), copolyners of ethylene 4

wa@bopcose2and propyl ene gl ycol, poly(oxyethyl at eBICT/US2007/013736

pol yol ), poly(olefinic alcohol), 5
pol y(vi nyl pyrrolidone),
poly(hydroxypropylnethacrylan1de) pol y( a- hydr oxy
y(vinyl al cohol), polyphosphazene,
polyoxazollne pol y(N-acryl oyl nor phol i ne), 7
poly3|9l|c_gg&gpwggh%g&§ﬁ@m§te pol yaspart at e,
pol yl ysi ne,” pol yet hyel enei m ne, polylactide, 8
F’erd&lﬁléfo%ﬁb e SOIR bR b filldtedoaedit, and pol yacrylic
aci he conposition of claim1ll, wherein said
Ihpgﬁﬁ conprises a nmenber 2 selected from
(et hyl ene glycol), poly(propylene glycol) and
%Pfeﬁ%é BB - #BES Of the Hirst ibroddigolpaenzosifdld ere atifned} ai m
urther conprising a sleeve which 2 surrounds the

e I[e!l osralcﬁldwd‘lﬁ g%—c&ﬁﬁn‘fly 5&5015té@6&6$a1&ﬁ1y}’aﬂ&&he& cathérol d
con condui t is not |ocated
wi thi ndtrdmlylou Heengbra linker, iro.salétﬁm.ﬁlbf%la golygrey#fdtoldcaf f ol d

conduit or filled 4 conduit. 1 15. The conposition of

clai m 34, Wﬂmﬁé &Jnﬁbo§1ﬁbﬁo§dlﬁﬁ\aewﬁ&eﬁrthesﬁ@t fibrods ROymydretafold
or subuhit Ich’is a menber sel ected f

has apolgtheviigh @ﬁenqr@beé peotRs fepmpabait. 0 kem to about 020 cm, about 0.05 cm
to abﬂglﬁ lSX} etiﬂgo%ft %Mﬁtaﬁw’c%ﬁ afoud 6 cm kB EbR@HRAS bidudD oﬁfto about 5

erein sai | eeve conprises a secon %
cm, abbhrlmnstopbbu}trﬁecrm sbaft oo abew 18 smgensladewd §1 B)r%’a%t 15 em.
pol ynmer scaffold is allgned or has a 3 random

ientati ,

/013736 1 17. The ¢ f.t.

scaffolll icsadntinllalighad inrediresdemprhich g menylief &9l e%qdef%% i

dsur$$ gﬁla first end of the first fibrous polyner
and RO

%%and a second sl eeve which 3 surrounds a
second end of the first fibrous pol f ol
18. Thet. conpbsicempasition of Flainn], tvhereip gﬁﬁﬁ“&ﬁﬁﬁ?ﬁ %‘%q a
ﬂp®|asasﬁ$§ The conposition of claim 18, wherein sald
scatfold Has p geality o ded within, or 2 is on the surface of

the first fibrous polyner scaffol d

conposi%i on Tk cempesiHop®t cigigef-et l}?reé%\?add g‘@lt Flb’iogs RIS

2 froma stemcell and a progenitor cell. 1
“mﬂéﬁhg%%e conposi tion of claim18, wherein said cell is

a menber selected 2 froman_adult. va
vascul a¢- pr ogerremppsition qfn}agﬁél dhe\’i%géadﬁg t?‘?“’“%‘h?"flg}
scaff%%}mm%oﬁtﬂ ﬁ’ffcﬁ*ﬂn@c[‘ of claim1, produced by applying a
nMer so utlon conpr|5|ng a polyner to a rotatlng

nandrel 1 23. The conposit f c
sai d pov y mrTqu;@oan%f 1%30%1@% gg&; ast Ighe g\ﬂﬁé b of the

ﬁrst%lb‘?cﬁ& geﬁrﬁief‘ §Htaﬁ91d%9@ﬁ§e§ 2GR 6 sburAt wintiatsiangermten shieked
[ east one non-
from an aliphatic polyester, a polyalkylene oxide, polydimethylsiloxane, polycaprolactone,

polylysine, collagen, laminin, fibronectin, elastin, alginate, fibrin, hyaluronic acid,

proteoglycans, polypeptides and combinations thereof.

8. The composition of claim 7, wherein the aliphatic polyester is a

member selected from lactic acid (D- or L-), lactide, poly(lactic acid), poly(lactide) glycolic

96

SUBSTITUTE SHEET (RULE 26)



00 1 N W kW N = 38}

[N I

AV I

[

3 conducting region. 1 24. The conposition of claim1,
wherein 2 said first fibrous polyner scaffold is

waeeanees, circunferentially aligned and at | eBST/USBI07/013736
one of the fibers of the first fibrous pol ynmer

scaffol d conprises poly(lactide- 4 co-glycolide)

(PL&A); 5 said hirudin is coval enth attached to aal d
acid, péliyGebieotia mid)uolyfglyyoliste), slyaelids ppipjactids-porglypolidg), RAYEHFE s

a .menber. e am no pol y(ethyl ene gl ycol)
a°1d'°° Hco%wﬁ i dtc(é%ﬁ%glﬁtégng%eg%ﬁ) 1 25. The conposition of

cI aim 24, wherein the conposition has a engt h. of.
bet weén abBlut componitiemer ApenT: Wheregthe gol Z@J‘Y Xide lsa

o 4 bife xR 268 G&ﬁ&h&tio@@th@@&f.a
membe[rg% %q ?Igpﬁg%th?\?gée%ha 801%}%}% cmand about 10 cm 98
SUBSTI TUTE SHEET (RULE 26) WD 2007/ 146261

PCT/ U$20077 e @rawsition ofclaime Wheihcd 142sigme of the fkprrbthe
first ﬁ‘t‘)’r\‘égs[ﬁeollﬁnetr &R ‘?%Jrfses n’}%ﬁ&‘& -do Hd@f(PEGh?bIVWL lactide

nm an he conposition of
(PLLAY! ai m 24, wherein the conpositi on has an inner 2

di aneter of between about 0.01 mmand 6 mm 1 29. The

conposjti OghQ rfr}é(ﬁinﬂh %flelambﬁ r@icktid S8 HAMROS cbiatmilinas
an i nner ter of between about 3 nm and about 6
attachethto sdid S6st fiftves polmposiceffddbne litkesi m 29, wherein the

conposition has a length of 2 between about 4 cm and

about 8 cmrpd cGhpostidd 0@ &Hiﬂpﬁl Wh@ﬂéuﬂé‘m&lﬁrﬂﬁemoﬁﬁms@wﬁeﬂcﬂnbﬂ
the conposition is used

e rom
selectagirfroliNa peniide, saeriardd B%@rhﬁt)y%qlgala@&)e @Q{Y&rﬂa?ﬂf‘yhﬁa"é

poly(aﬁg %%i'lg rP(c‘xgjf(etﬁ}ﬁEﬁe:}ﬁﬁﬁrerol) Jﬂ%ﬂﬁﬁfﬁé glg%o;)r, Zoﬂoag)mdrhﬁ' ethylene
polyo

ically
glycolamd @nmabheglem; Ipnhe(myeﬂwla% (HY.(HE‘ fuct ‘51 tng an

o A A LR SATR i 0)

poly(\ﬁh}tl @lceliol), gb?pmphézmef fpdy(d(aﬁ)lmah}oib(ﬁ\] -aciyjoydmorphelingd:, and
under . con 1 0 SUrTl acti

polysiglic acid, éowgfe%&t%?‘ﬂa{i‘sa %§° l%eeﬂ ??%Ehf%hg{“%ﬂg bfifaciide,

polyg%y%r?cfe%ﬁ& chpolyandiEhbRbf, aid tyaendiedcifir om cor onary,
enoral, popliteal, car ot| d cerebral, abdom nal,

-?-E gv re}eH: © %eCSF‘gP (§130 ‘i 1 kv[?l?e?mﬁ‘ Qﬂd [1ﬁi@r ‘%mpr%se@@member

ere1 nsard site of 1nterest
selecte® fr@m%[ﬁ@ﬁﬁylene glycol), poly(propylene glycol) and combinations thereof.

14.  The composition of claim 1, further comprising a sleeve which
surrounds the exterior surface of the first fibrous polymer scaffold conduit or filled conduit,
but is not located within the lumen of the first fibrous polymer scaffold conduit or filled

conduit.

15.  The composition of claim 14, wherein said sleeve comprises a
polymer or subunit which is a member selected from polyethylene terephthalate and

polytetrafluoroethylene.

16.  The composition of claim 14, wherein said sleeve comprises a second
fibrous polymer scaffold, and said second fibrous polymer scaffold is aligned or has a

random orientation.
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2 selected fromthe carotid artery and vascul ar tissue

bel ow the knee. 1 36. The nmethod of claim 33, wherein
w@aiod/1ea2pury i nvol ves a severed bl ood 2 vessePCT/BE810d7/013736

first fibrous polymer scaffold has a conduit or filled

conduit shape conprising a 3 first end and a second

end, and said severed bl ood vessel conpri ses a first

vessel stu and 4 a second \Y el stunp

appl yi A compt fomgpesitien f qlaimaL6, Prrfgn@&ﬁlagft? %FIG%W?GVIB‘Fh

surroiis @ FRQITRE §f fht GiRst FiBrog & Ebcﬂyrﬁérr SSATTOI@ 8% seBéridRsev@RBich 99
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Swow@vﬁ@s@@é?n@qféh@@rst Bbroys mlyraftrtsaaéfﬁ thg said second end

of said conposition to said second vessel stunp. 1 37.

A net hag. of TRO&AeEIREN M(Qiﬁﬂl N esaet cdiif éﬁm&n@ aicBlla
subj ect, said nethod conpr|5|ng (1) applylng t he

conposi tion_of clainl 24 to..a ite. of
ot oredd! {nT8sopronbhn pf G 1% hisinshd el S gt or
is on €RRGHAdcWThe b fbrdus @olyniepscaffbidNce bl ood 5 vessel

grow h. 1 38. A nethod of maki ng the conposition of

claim 0Si ti L on

cl ai m 20 5ol b BSOS SumE bt SRR el
from hisRe@T celltandl b pRIgBnitod céln el ectr ospi nni ng process, thereby

meki ng said 4 conposition. 1 40. The nethod of claim

39, wherein.said el. ctr I ocess 2 Cco
3% ot e "TREARNERS PERET, BB R i SRR iSea
from b€ gdhvinvasdli cel§UBSIduTdplogShlolEell, Rhd £vad6i)lar stem cell.

22.  The composition of claim 1, produced by applying a polymer solution

comprising a polymer to a rotating mandrel.

23.  The composition of claim 1, wherein said polymer scaffold is
produced by an electrospinning process comprising a rotating mandrel with at least one non-

conducting region.

24.  The composition of claim 1, wherein

said first fibrous polymer scaffold is seamless, circumferentially aligned and at least
one of the fibers of the first fibrous polymer scaffold comprises poly(lactide-
co-glycolide) (PLGA);

said hirudin is covalently attached to said first fibrous polymer scaffold by a linker
which is a member selected from di-amino poly(ethylene glycol) and

poly(ethylene glycol).

25.  The composition of claim 24, wherein the composition has a length of

between about 1 mm and about 50 cm.

26.  The composition of claim 24, wherein the composition has a length of

between about 0.5 ¢cm and about 10 cm.
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27.  The composition of claim 24, wherein the composition has a lehgth of

between about 3 mm and about 6 mm:.

28.  The composition of claim 24, wherein the composition has an inner

diameter of between about 0.01 mm and 6 mm.

29.  The composition of claim 24, wherein the composition has an inner

diameter of between about 3 mm and about 6 mm.

30.  The composition of claim 29, wherein the composition has a length of

between about 4 cm and about 8 cm.

31.  The composition of claim 24, wherein the composition is used as a
member selected from an A/V shunt and a hemodialysis access graft.
32. A pharmaceutical composition comprising:
(2) the composition of claim 1; and

(b) a pharmaceutically acceptable excipient.

33. A method of treating an injury in a subject, said method comprising:
(i) applying the composition of claim 1 or claim 24 to a site of interest for said

subject, in an amount, and under conditions, sufficient to treat said injury.

34. The method of claim 33, wherein said site of interest is a member
selected from coronary, femoral, popliteal, carotid, cerebral, abdominal, above the knee,

below the knee and radial.

35.  The method of claim 33, wherein said site of interest is a member

selected from the carotid artery and vascular tissue below the knee.

36.  The method of claim 33, wherein said injury involves a severed blood
vessel, said first fibrous polymer scaffold has a conduit or filled conduit shape comprising a
first end and a second end, and said severed blood vessel comprises a first vessel stump and

a second vessel stump, said applying comprises:

(ii) attaching said first end of said composition to said first vessel stump; and
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(iif) attaching said second end of said composition to said second vessel stump.

37. A method of enhancing blood vessel growth in a subject, said method
comprising:
(i) applying the composition of claim 1 or claim 24 to a vessel site of interest in said
subject, in an amount, and under conditions, sufficient to enhance blood

vessel growth.
38. A method of making the composition of claim 1.

39, A method of making the composition of claim 1, said method
comprising:
(i) subjecting a fiber or fibers to an electrospinning process, thereby making said

composition.

40. The method of claim 39, wherein said electrospinning process

comprises a Totating mandrel having at least one non-conducting region.
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