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WO 2007/ 064305 PCT/ SG2006/ 000376 Thr ee-di nensi onal
Reconstituted Extracellular Matrices as Scaffol ds
wo berrdizgsue Engineering s Field of the | nventpensdhmsooosze
present invention relates to fibrous scaffolds
Threepdimiensientt Reconsitifuted hitracsiiuiar Maltdtes use Sioaffolds

ti ssue engi neeri ng; ngégq‘Lé) d.of the Invention 10

Ti ssue engi neering ({T | JIRLEFUIG i plinary field

that applies the principles of engineering and life

sciences toward the devel nt of biol ogical

substitutes that res%&ycg?ﬁ?ﬁpﬁ?%ﬁ'?ﬂ or i nprove

t iBsyeesentriotantioh Rfates toViiblots Staffolds cdihpEiR &RSNGSF Indffix and io
chni.ques and. materials find increasing application

le .
theif & 10 (FHEDERCEISE 1 her apeutic and cl i ni cal
procedures i's including but not limted to tissue

grafts and organ transplants... Ti ssue, engi neering is

still an energenpa?a’ﬁ@{‘)’b'“gﬁ‘?rtgﬁl"é‘ﬁrﬁ'é’(ﬂ‘ by

consi der abl e knowl edge gaps. Key know edge gaps in

t | ate .1980' s d ear| 990" s included sources aof .

| 35’ Fetiere B & SR dpiPedimtinny) §od s cmRbrofeapryeiples of
engiaeqing ssidriife deisndee thviahe det develdpmeat o Bislogital tshiestinitddMNAE restore,
maikSaPonse Lo ﬁ%ﬁl nt ed ‘#ss es, the ﬁ_ol e of ,chem cal . ‘

A0 Bhifsee Py RPN §f a0 IRty e nEsvesengingerig fepmniques and
matarials;/fuwlblir_rcm@hppﬁgathﬁ ih rpWitat @ﬂ%a bﬁ?ﬂd@ﬁeuﬁiﬁ@ﬁd‘ lifikal procedures
. on . iogenesis .in order to achieve , _ ~
mdu?bn@q{’}gt"@{ @%&%@@%F@ﬁ?@ﬁﬂ@fm TROSRIpREE n d8Is gneinpingds still an

- emergemdieldiciamcterigitygonsilckabld lﬁioaﬁecr;igo@s.eat e and optim ze

I-oreact ors and bi oprocessing techni ques for the
R PRV RE: B B BP e TRbE o ey DS ket s of tare
quandtiet DE@els ediably et roshiidllably BXSeidkikSdeshal PRA T_details of the
i ssue

. oi nt of nuf act ure. and the tinme_of usage. | ] )
lmm%??girﬁsggﬁern}g’ t‘@@gﬁtﬁ# |9siSedby rolengl Che alagnd physical signals in
morphOginsie rand G Nt @k ivib SremfoBEHnE 6O iBflatto® Hssukd) hdd8s of controlling
.process oJ %ISéilFIe %n i neering, are transpl anted onto a
angidgRURR IR grdenlogEBiFYeiepin, veplat icatineaBive-yncaepneh Sepug onstructs,
designptiriglést toCtr@hte i WHHMIR YibleabioR! 4fAVBiopBEessing techniques for the
Il(%hree-(?fl negqsll onal tissue formatiaon. sirabl e
MAnueINe FeIPPUlF HSSUCsPeneaseh Prosiugs; and) g it preseeving (TE products
betwdeh et inttod nataRdtaE afdtht GmetFlukage30 attachment and
Lffusion of cell nutrjents and expressed products.

FSUR PREIErng Ppisalbhises fivieg oplls a7 pngingering majerjalsg y Cellgiio be used
in thd pfoctizeofifsat epiiRitin®fard ndplantdCor at R8fSEATA Qbsirold may be
Bi ogegc&%g?aﬁtn [ i t% IS é’azilnot her desirable characteristic
convemsaty 8F @Y JEificil Srectur tvhighapliayyy fr dhieerimangional tissue

formafibn.a scaffold would generally be required in the

vent.that the.scaffold is not absorbed by the .
@ﬁ?lf%lﬁq teriptics dpren sogHoldoinclyde huk 41g aglel @enntption for cell

attachmefl arRgiffasia 6fvall natridk add cRfredsad ?&Bﬁ’ct& OfHe'drdpét Bifiion of cell
trithe rovxéﬂl% and differentiation of cells to form .
nutcioftf d Fefuiree forc e depalopment ob {the, Bssye 8he aerflghl. ¢ Biodegradability is
anothebdEirab e EblaraCidiEtt fobdaridll)due to the fact that surgical removal of a scaffold
would generally be required in the event that the scaffold is not absorbed by the surrounding
tissue.
For both tissue development and regeneration, a myriad of factors contribute to the

growth and differentiation of cells to form tissues. These factors must be presented on the
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WO 2007/ 064305 PCT/ SG2006/ 000376 bi omat eri al
matrices or scaffolds that are enployed for tissue
woesngiossesi ng, in a manner V\/nereby they ar e apCcesGriab®00376
ens aSSOC|ated

el ls I rEasey p
bmraﬁfr%ﬁt%ae i 6’\%%%%?@0% hitr |n§)n$)§edt% BT TR i Wg® matner
whecnbym{afmﬂccksmblﬂ{ethasdlsof cert ain nutrient materials

S C ' r ed by 1 he
S TR RGBSR e TS B S vt
on sfaffaidse Tironse of hertain mytdent motzdalg apzb af WCDMElHM\f@dtoxa fs limited by the

extr&ﬂ&ﬁ"h@%stﬁ gﬁ@&%&:@ Qich Qﬁchf u%(ss ﬁllg}{%tﬂ%?éjth are brotad gaps in the

atiron rate |es 1 ZlIn 1 0aC
leve] pllmeudedgn raghndingdthé fv@t()d% mvoltbél in W@enwgndm m'tgemfpemqbﬂmmg

bma@ﬁ vﬁé&%\?ﬂétﬁ@%ﬁ&%&? SIS Eﬁt ea | nmlzlg%{fll?l ons f{lh;%%&gsu hrofl from the
swffﬂéfisu Jhis awmlma@ has elicd in sobftiophiat usually %p\@mwngtre fraction

ofaielt&mge&ah @Giaa@&ya&bﬁ&ma%ﬁﬁ@h& ?eﬁhﬂ%é sge@dd&%&wh

be endowed w th Therefore there’is a for
i Aperefpesdhere istiead 8§ ingproygd) techaiapenpt dakivering coll myttienty tg cellsona

cafﬁ)ﬂ | B (RRicBlar, ¥ (04 foed IR} RPFIVES WeRTiquds B8 Bl ePing anﬁ@éjtange of

for |gﬁr oved techni ques of "delivering a w de range of

nutriefs fq et e g patieldt s on a scaffold. There is the
f Uhdrb @& the @@ thef QEcd Rl RRESIS B h6t6ds8 Wb of BiRURIAS activity for a
bi ol ogi cal activity for a given scaffold. is Summary
Bivepfo -Invention The present invention relates. to
t he i ncorporation of extracel lular matrix, secreted
by <cells in cultute or de dfrmanlrml tissue,
into fibers for rre%‘fﬂ)“?‘q’?(g f'?ﬂ’“g%ﬁ'yel ectrol yte

cmnﬁpbmt i@mﬁoﬁgnaﬂamg ftb hige bﬁrsnpﬁrag%n vh iegipactidarbobiig atecreted by
, nsgit t rmt R -
oels 1§ RGP REdertit ROt Pl o Bl B, Hidrctl peapgpoie

complivetiom fiwneng ¢he ﬁ)a:mh é:yE@ibb rthe (Bé]M qah dreotegpastiteat] to form three

dim 05 bR Pl ST RbR AORAAR ol Sl iR IR WM povton

cell nﬂqeotmeemnsm promlsmghepreadﬁo ﬂrmgmm of flmct:lonal tissue.
bA i {i a::ts%; fctﬁgg; ntﬁérlet ga%inded a biomaterial
matri X

extrac e ec yt e C
scaifplﬁdb@nymsme elieeﬁnanwm erdtapall aamairmﬁearfdu n@lnfgle@mfte complex fibers

wherbitl ¥ rh ARV h@ BBQS bRl oy 6685 NY L0 one

enbodi nent of the first asp ect the pol yeleclrol yte

tpjope embedimentcefihe ﬁ@b@p@ﬁ, e pelyy ype complex fibers are

CompRhEEY S 96lyGiien IrRels¥ARIO A REH 5 &ursokN HRARSNAE! embodiment, the
enbodi nen he pol aalon precursor Is chitosan and

polycatien W.%ﬁm&% 7 Bre nolyasion PIRMEPY Isntedim plginate. In another
emboARRM R @éconAIMRES &R uldr @EANSE fnlcbhpBifkicihtb W diytlaBbn precursor and

matrix is incorporated into the polycation precursor

."ﬂieP%\lﬁﬂlmtRﬁ@c“ESFyanl on precursor. 30 In a further

qﬁmﬁhmeﬂfmgbaﬁﬁﬁ@ :rtk:&dﬂﬁtﬁﬁke@&kttiﬁ%ﬁﬁlhﬂh%ﬁﬁé 'ir!ldérﬁoﬁated into the
polyl nco&por arg)rm‘ﬁ e catlJ on Er ecursor ﬁ reconstltutcd

| extratoltlanSihid i ﬁﬂomemtdaaﬁﬁlmwmtﬂrémﬁ ionfe by FMiRE @slbodiment,

s

NN NS LM —_—

'ﬁmhmmmmd the cairoall issneds sddcked HomathisnBbuyt icempesing Bkin, liver,

: further enbodi he ani nal e | .
pancrd ilpy, ophd REFe ST BRSHE R %y BB RT Hier Bevp and soal
. intesqnalmubma@mmmmlﬁsmmrhemhvmte heart, | ungs,

gastro-intestinal tract, brain and small
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i ntestinal subnucosa. The animal tissue may be rat
liver tissue. 2 SUBSTI TUTE SHEET (RULE 26) WD
Wo&@(ﬁi}ﬁﬂﬁ§305 PCTl SG&2006/ 000376 I n an enbodi rrpn't/sgfzo()ﬁ/ooog,%

f ||l
o gt PR e b Sl £ BRSSP sl erie rom
cell f:xrltum cmrmyllmk'.ctaﬂ ﬁtotremgrow pf o gppp seoygisergEmbeyinic ssdnecalls, adult
stem %ilé %!atstaﬁ% { (11133 S(gie,?pj%éeﬁtal (Q:ll??(% @rgclézgt]%s b%a? e}?l&%}ngl ceﬁs urinary

noc
eprth;vbﬁll ells, Lﬂahmyyglareipmlls,emuaius aells, §cmsalqell@rwn@mn@b gland cells,

manfiBy Band UG o ol gﬁi a8 éP?mSﬁllo lgﬁ%%ﬁ ¢ squ;%lt?i]and cedls,

apocgin? avidah glod g:leﬂs; cMelé lglagd: celbse mbnfeeowsla@d gelsnBowmlad’s gland cells,
BrurdB2e &Ihﬁk? !ﬂ% féeilzél@ tL ggih&”?:gﬂs %%iﬂoﬁmthral gland cells,

sebaceous gl and cel | n s gland c

‘Bartigligisnglend cgfilsa lttese Blasd osl&nqmnev@é?@%ﬂc efﬂlsS poblet cells of the
r&spﬁt&?to? e%\%ngaé&e lhRousOsHID Q¥ il HBlﬁJach,g E%g%eﬁﬁl dofls of the gastric

holin's gland cells, Littre gl and uterine

gland; oy ptiecelisof the pasiic guh E‘F“l’é’eﬂf?@%'ﬁ Prags, é@wnrm«tdwpg o cells,
som#AMstalh PRLNE DEL TR olls, Pefcpa Hw%tl&f—pﬂb &ﬁ%&}mauo ductal

gl and, oxyntic

en|c lLl's of the gastrlc
w“sc%ﬂ“F ﬁg’ rllripiestineatipe 1T prewmocytes b the ivhg @ara cells of the

' lung,Cﬁitérﬁr Gelks, Hﬁt@ﬂ%&iaw aiGB) béils postenor pituvitary cells, hormone

sem%’g)wrmt stfaéls %{grodum n DELTA ce| ﬂé& "E’ creat |y§:(m1 aland colls,

- adrer@Pjlhsd ceﬂa,@;hhu cdls) ﬁxﬁglofnb@las oitlsl of itiet 188delyRaculayRBsal dells of the

tian G RTIRIK Bis B i ptnpt Hsmsi o h P b et of e

© intestire] étﬂated)dls:tﬁrdeﬂs‘ oﬂlﬂxbﬂ‘hk @layids; gdll [&laddbﬂdipmié!ﬁii cdle rashibogier cells

of s Gk uaP ki UL ket SRS FRHR S SARE gk Syt of e

ductube|efferensy epidifymel pmmgandla@bdeahbasdeieﬂs; hqfatacm fat cells, type

I pne&?l%}@i cﬂa'q%%ﬁﬁ?d“ &Sﬂ? n‘%rrygédéa;tef éa o% {‘h% Ts%%%t eéf@gt&%éh%ied duct

cells pf the isalbarcigiand eionsn@tﬁd thimd ceﬂsmfdb@ mﬁmmasst gliand, pdrictal wbmjof the

- viduof Bl BUREIDGE S RS i bing BT BN SRR tptoon of

Henle, pellertingdupt cellss fhagt celisnfitee gemtinal veticle, iuckeelln of the prostate gland,
vascufaP Qxfdohieﬁﬂ%llé: > Qb hvidl foetlsh gawsqy&ilkl | danul SEIE hing: thf leymphatlc :

ynal principal_ cells, epididymal basal

space F?EB’Q lis dinirgrthe @@Ply@fhwgfea%fﬂmm ghaseigplexus cells, squamous
cells M&bﬁ%&oﬁn&i&cgﬁﬁj ebﬁhehep&ﬁ& ok aieee% %Heap&idb&em chiCcilidted

sweat gl and riated duct cel he salivary

© cells b’r"a}ﬁdpf“ﬁ@ﬁ‘é’ tog. auelblags,| pagpm ﬁ%ﬂ%h'ﬁaf’?‘sg‘l’faﬁa vestibular

@@Jbieﬂlalea@esht&deafal he omérb@%/m Uhﬂﬁ:blaﬁ’l@dﬁ@i)@t%%f blood
cells of t

of the Ki dn onerulus he thin segnen
capillggies, el dﬁ’?%’ﬁ% Fils) o the Jpfeatertelrgl dise comsniollasty gementocytes, -
odontéhidstss @fontodptes e BhaidkoyRs,)” ins@oblﬁtk@t ofi8dytes, OlostebiRogenitor cells,

o Bl s o S e R L R o e e,

skeletqd @inisbly rmn@tuem Zﬁlsslla a;e;n; @ﬁomﬁan@are ceﬂ@ﬂ(ljﬁ);tliﬂ{bhﬂg:eﬂh fed blood
tic ace 0 t he ear or ol exu

cels, SRl B £ o RRE S el on Gl RGE B

osteochptstﬁmﬂdnﬁt celﬁ Imoﬁfghhlh@elle,yﬁsu&ﬁphﬂhe absxﬁiibﬁﬂi hekdphls, mast cells,

cel cel o fun n
plasmd cell% Stbe? FSts™ %I a rﬁ‘rsorsemqrugigl Pf b }Sc@%?eﬂfﬁg CBIPS’ cone cells,
inner hagselihof e or@nppﬂ‘ Gttty utet haih eelksarf ﬂlel orizar 400drd] typel har cells of
of the organ of Corti, fibroblasts, pericytes of
bl ood capillaries, nucleus pulposus cells of the
intervertebral disc, cenentoblasts cenment ocytes, 30
odont obl ast's, odont ocytes, chondrocytes oseobl ast's,
osteocytes, osteoprogenitor cells, hyalocytes of the
vi treous body of the eye, stellate cells of the
perilynmphaticg 4 dgal] F@iEEW RSKel zﬁ)al muscl e
cells, heart nuscle cells snDo h nuscl’e cells,
nyoeplthellal cells, red bl ood

erhau 5 cells,



W

.15

cells, platelets, negaka ryocytes, nonocytes,
connective tissue macrophages, Langerhan's cells,
woestTmesdoast s, dendritic cells, mcroglial cel peT/8G2006/000376

S,
A b ST o RS 3003y, e
tasteitu etllsTolfelofssneutans, | hesal gells|of olfsctuy emithicium.dpprel caasitiddhody cells,

I e
typtge Sodg%& eﬁ!(;) r;\g%rgél c&!&&l?ﬂt}l%?gergérg%rhalslpgttfagFFdsﬁ@¥Juc% primary
senswsstWEsmcE@Pd( I EoDBFatwe TOOPN0GWSDYs specialised for pain,

pmﬁ%e%%%@ﬂ %&Qa’s%@y nduliis, Vs fir g??éé&n&@ B?{h@taﬂtﬁn&ﬁxchgl%o%s system,

cellI's of the v bul ar appar at us
dr@wrgw P%@r'su ctf the guipronie ervery yster) m&@@w Rretpap af the ‘autonomic

nerDAR AYst&R) ilnr Bifllmo&eil@ of @k Yor@R ot tﬁhﬂ bier Ilhhlzﬁ%eils %@Bz‘g% of Conti,

"~ body cells pe Il carotid body cel

lmg@hﬁléﬂg%Iquwaﬁ%@ﬁ%ﬁFw&ﬁg halgngeal gelfsof &leroagantoé (©Hfi, border
cellp) HEREY cells eﬁﬁﬁ&rﬂnﬁ"&% @E%&%ﬁmﬂﬁrlaﬁﬁﬁa&@ lsuppRFIRGT RIlY 6L the taste

ri mar 0 | al i s 0 ain
buch g G Db LAY SRS Bl el ity eaterio gl
cen@,emm a}‘ thh%nﬁ&ltﬂétﬁfﬁ_s%y@ﬁﬁﬂ&ﬂﬁocﬁt&éitcﬂrﬂle &ﬁ&;ﬁg&&ﬂw systen,
ur,ons, o he aui onomni c er S. syste t rgi
oliehIepiextex ot i Sl BHETHS Y iy Gl ps el el Tem? tibre ccll,
melpadclyias, retimhl ;ﬁgﬂﬁtﬁ@l@@%ﬂ@fln@ﬁhmt elﬁitlieﬁﬂ cplils, béyonmm, oocytes,

f th I l
spergtgeieS spegioB e Fpisn gl alfar eyt BB eyt Shithia oo,
hepatnmmcuﬂa@oombmaﬁmsweoﬁ cells, Hessen ceI l's,

S the, vest | uI ar RRarat u .
sﬁglport I'ng ce% afﬁmufxamf%g? 0 %npg‘cfst?"bhaét cell imeora -
hep#totarsinapfa defidine| Thﬁ:@amciwlasmeﬂ st wMC-SSGh Whn hefeichsinoma cell line

I
is HRFGZ The'uiolficabucafill Sy Gl BlmpoffacGost REUREMSE hodl!®
n&k oRsitier W@Qd@n?nt 06 iedrsteriphod syt Wenadtrial hebinbayafurther comprise
at IS a&tﬁols%saﬁ@%mg i Qhd mgémeme I,Ib%g@h% %aIJeSageIne&%lpm a

bre cel mel ano %}tes retinal |

“f%lﬁwﬁ%qﬂﬁ sededayifhan the pp clsiEpben comamex ceI s,

0 Q‘E@ﬁluhhmy GTREI RS seleckRF IR EREMLT m@&{ﬁ&h@ﬂﬁﬁg H&ibryomc stemn
r|an follé‘cl e cells, Sertoli ceIIs and™t hy

cells, '#'h%P'P sPlise Blestecolls, iclongid geftso plagatah s, leatinocytés, basal cpidecmul

, cclls?ﬁﬁﬁﬁtﬁ&ﬂh%célﬁ%ﬁ%y 68 OREdobE $18 beRt G SdnHtRErs gland

30

rratrlx rive nosteobl st _cell line or
i B R L oG A0S B Sl comte sweat gland
nellsl hpRibS sa@t %153& ching M@pglaﬁ@ &ems REAB06E gianh B8, Bo%man’s gland

- oots, PRy Bt edRanPrnd vl e, PP ShoA ol HBRPTA dlad

ceﬂspﬁaﬁﬁbdmfsl gl &H@Eﬂiﬁm gl;h:ﬂ M@rm&eklea&mﬁ&@élfc@hg OByt calls of the
" rt hoc;r co Esr 20 at Ing %t one bi .ol ogi call athI ve
spitgdrk 8 FEERE 0190 Jht SPRchi GroRFis e of the gestic
gland; @mtlcs:eﬂs af thppastriz! gldngd, ﬁiﬁulﬁﬁjnb&mﬁ@@&ﬂs Viihidapdh-pro€ucing a cells,

L e L SR T -
cells cEmzpﬂll eslln gf &n‘@m}:ﬂ nntestsELtype é‘épﬂeamoawl df thd Bmg,celakasceﬂs of the

LI
) iung,ker 2o r%oc )tﬁ?’% c&llsb%gtgﬁm e?alteL uuta f‘%& P?stecr%aﬁ%ﬂ cells, hormone

secretipg ol 9fathe®¢ log re&pahﬁoma frgctgy Harmdd cghinﬂ sellsnymeitisyraié| gland cells,

%lﬁlléfcéﬁ? égﬁaq Cell | I’%}PBE?] ?r%a Gf%lascclggi{xje macgﬁa ffnsX 8&113 of the

kidneg'ewspﬂlard@m picthe idaey, gm:nwalcens of thefsidoey, bessh \beaﬂer cells of the
gland cells, MII| gland cells, sebaceous gland cells,
Bowman' s gland cells, Brunner's gland: cells,
sem nal vesicle cells, proliate gl and cells,
bul bour et hral gl and ceIIs Barthoiin's gland cells,
Littre gland cells, uterine endonetrial cells, goblet
cells of the respiratory or digestive tracts, nucous

cell's. of thegsiBRSRHUTEYHEET (nggtlge)of the gastric
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30 gl and, oxyntic cells of the gastric gland,
i nsulin-producing (i cells, glucagon-producing a
WOQ6{i7lr03430580rmt ost ati n- produci ng DELTA cell's, PCT/SG2006/000376

iR i GO eRER o LA B il litBPATE b borccr cos
of t!teygpemiﬂal pde nhthy tislgeys distah bhlgrnglls 6f te &idoey, logncilfatedivelis of the
ductufJ LGy %1%5%%1&1 Xma‘? &)}uw 5‘%3%5\“3 Cc%ic‘n@ma'l Bisaf &ﬁg :hgﬁ ﬁ:h%tes fat cells type

a eriror piturtary
I pnmmtas enaetit duc ﬁelbh@ngmte‘b flugt gelfsi qf fheowpairiend, ﬂonsiilated duct

cells g(}‘yt[ég gﬁ vglllyﬁagui c% trinteld %ﬁ%t ﬂe g{aﬁ% gﬂaﬁcg ga&%al cells of the

u
Kidnep Homentust mrmméghe hﬁa@ug;\ama@-hsacebepf e thin sefont of the loop of
Henr@ Pcpm,}gpt b oo éﬁ& &ﬁé bSO bedilf Jebisiaeuct ot 898 3 @Fﬁiezﬂmstate gland,

brush border cell

vascsiaeslﬂpﬂb@ﬁr& ceraeemopﬂueh Q@ysai/\@@owwm Immg the penlymphahc
spack ?Hh@%:o&% %Qé Zﬁ endd%ﬁﬁ)hﬁ@éimcé&fr théda8 Qh%ﬁtﬁ&u@é‘éﬂls Ssquamons

exocfine gl ands, gall| bladder epitheljal

collspaf i3 PRI SHD eppeliah gells b theyre, eamal gadgthe )ﬂfﬂ &ells, ciliated
celiskhéiﬂ%y ?Mﬁ@'fuﬂcﬁ@ﬂ'ﬁlelbﬁialsﬁ Pl Qeil@d8in celis of the vestibular
oncl

N R S

capumieat aa:ralesi;ulpﬁats &ﬂé b8 the JRRverlcbfD AIDEicAtbblasts, cementocym
pancreat duct cells, nonstr

ted duct cells of t
FlgEY 0 SPRIRAT (OB B ety (EamPE Py ool
hyalcﬂiyfb@ df WM BéBhfdikCdye Cotdilate @ils bhthe @aﬂmpmmg lspazdl ,of the ear,

skl el g P St P Sl Fasp LA R rd blood

~céhgﬂmhhe,MQgﬂm@&Wmﬁamhmqﬂagbhmeﬁnmgmdmcmmmgmigm?Hhmﬁﬁmnsodk

ostoctey 48 Bl el BRI afetiEn, SR i, oaye oo

plasraetells, helper 'Bsdls opptessor T gellarbilier T @bl,lss, killericolds, tddesells, cone cells,

one 5, ARy SRRl 0 o B8 of PRBPRS i ot

the vssqxbahn eeparaswc@ th@se@,f typthl OQIISaO%ﬁhacfm’ribnldr annatattamﬁ the ear, type II

o B DAB) ol Pty ord bl S el A AR T b by el

type Hipato§d bady @Hs,pﬂeﬁdmp%wmmm@s secialiged for touch, primary
senso\‘f Shedubdtls@kspecBRRAT 34U aimmark NhEHERN tsﬁ&a‘l\@éd Sfor pain,

t he organ of Cbrtr | br oblast s, perrc tes_of
mm%ewqweewm@ehwpﬁ riplamﬁso fdiaq géongiq npgvous system,

adrenb EhoRGls R abtosdmic GEABRY §R eﬁg deB7E REREMT BSthe autonomic
ont obl_asts, odontocytes, rocy tes ost eobl ast s,

nervoys Pty et pillax %!ﬁpsasﬁrsaerof 5‘é’F‘F’§’“t@F silky ealls of thg orggp of Corti,
mnaaaﬂaa:vgemr&nysf m@sﬁgmpéf@daﬁ, A& phelafdchiPdels 6Fthd Sredd of O, border

peri | alrc P%iOf the ear, skeletal myscle

cells, dgopet 5 of [thes VesU R WPARIE) PRUfng Cells of the taste
bud, mppsqaﬂng h:ems aﬂ the eithGory ithdlivgf) Bch@id SallsPiaBillRt @S, enteric glial

akar tes nonoc t es;, connec e ssue
ool AR oR, SDUPIQBRHEN, Sy | BIRocsy B eg gl mervous systen,
ohgodiaﬁ@m’ibytés af tbe lckrstyal @b Hybtadn, aetbdicr, lenrespithelfabh cdll, lens fibre cells,

ol PRl SR ALl s Bl i REPDy B, coortes

Spermlmobjftes spainh®goniad, mh&rsfeﬂmtm&:lls,eidﬁsh celBothymoe epithalial cells and
he atocg}_cﬁmo ce{lfge Qr agu & Cor outer hair cells of the
P organ o Tt Fl Fmﬁarr cells of the vestibular

apparatus of the ear type Il cells of ‘the
vestii bul ar apparatus of the ear, type Il taste bud
cells, olfactory neurons, basal cells of olfactory
epithelium type | carotid body cells, type U
carotid body cells, Merkel 3cells, prinmary sensory
neur ons specialised for touch, prinary sensory
neurons specialised for tenperature, primary neurons
speci al i sed fSUE’@'Eﬁ'U'?E S eRH G@gpgg primary _
sensory neurons nergi ¢ neurons of’ the autonomn c
nervous system adrenergrc neurons of the autonom c
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nervous system .inner. pillar cells of the organ of
Corti, outer pillar cells of the organ of Corti,

wolzmgguog}al angeal cells of the organ of COTtIPC'Q/gt}Q(j’()G/()()0376
l s n of, Corti

04 pelili o of 05, 696 ARG PRt St maix

deﬂV@Hfdﬂbtﬂllafueﬁwm&u& ang ufbocdl tmeps eladves of t he taste

t f .1 I t.hel i
At S RREony Paff of e Jupepl InfByh ol s YOG pihod fo
synﬁ&mm:mﬁatbﬂrésmkt ﬁiemedmdmpw em astr ocyt es of
cent .t al cytes of the
c'é1 tr atﬁlgr \l/{ggéseﬁgdﬁ?em tﬁg’?ﬂ er| or gﬁgg{é% %/hel i al
cé)} | sqbtﬂamngai:aﬂupdaicstdpsqmomtﬁe] anocytes, retinal
PLpeRtEd g,weﬂs&agI &&@Ieﬁ fibbes wathnwgﬂ;génsﬁﬁlok Bfbedad! interfacial -
nrrum spennat oc
poljsbeimhétbqgn}riﬁwn@m&maﬁlél licle cel I s, Sertoli -
I I d- hepat
o | b e RRIA RO/ SR ST TUTE SEET
(R@P_‘Ei%)to \wolddogspes 4508 pPewrSapEnGam 0bayds prayidgd a composite
r ec% st g,gtﬁﬁe&ol% chftef hddSktRASNEGE mathiRe

extracellular matrix is derived from

c b eneiepbedimeat pf/ibe thindgaperh phegmirngslulaiomptrisehbaiggd fing a cell or

tissuRGY 1 deglrfb8d SRR AboRbRAGn Bbrebf SnRinB®eNémbodiment of the third
Invention, there is provided, a nethod for

asp%‘yﬁf’ﬁ@%v%?ﬁﬁgméﬁﬂlﬁl REREISTS agonstitient etpent phabigmptaris] scaffold.

cal RO0a fourd) alpeed &K the GreRer idealido) Iﬂaaie EBprbiided 4 Bidinaterial
atarge,cell or tlssue ‘ft% obtalnl articu atﬁ,
scaflolf gorpRrTsE gpooRyfitut °86'ﬂ161‘ ors and

seedbd B Swiérkin thd) %{t&d&ﬂw&hﬁlﬂx ﬁfdeﬂ%dlmtdﬁ fihel mﬁrof: atiilt cell type as
g | ﬁ ctrolyte conpl exation-conditions; and d)
°?I§ the scaffold fromthe fibers. to According to
aAbdvirdinl & peffih afpachef ﬂfeeprmht inwergtioh) tiege ishmm'dédsa biomaterial

scatfi SR S PRRE R iR B et cpmple fbers and

seeded mlie,rmm:nﬂm extfacelinkar fimobois slegped tiont the seme celcepbé ad tm seeded
matrix is obtained froma cell _or tissue type as
descri bed above or a combination thereof In another
eﬁtamﬂmgam acixth hepach of the pressetinyention, &@mp@mﬂded a method for

prol | ONE er [ a%gg%ﬁa%s ? glrgm&lggﬁ%lccorqg&ﬁgﬁtﬁsmg a%\% ﬁéngﬁofls of

seedeff cellp dheymethod tcoiprising swﬁmgtmleedu @Hﬁm@rdﬁli types on a h biomaterial
scafBid O&a&eﬁﬁlﬁh b9 & fah@ HteG Il kddlled” SIQ b bﬂnﬁﬁ’ions conducive to
extrace l'ar matrix, polyelectrolyte conplex fibers
‘prolifrgioncdffgrentision] @, mipletoiefhe diffeesptinted eheagtime aﬁﬁﬁflﬁm of the
fgerived fromthe sama or- simlar cell type as the
seeded cells. Accordi to a fifth aspect of the -
pFisswrmay 9 tbg Bryenty @mﬂ@d@w ig ot Amting edeethes features and

adva&Q eEQﬁ’ftﬁ@hﬂreﬁﬁ&H)W bB GipheR6if Tokd itet BHowNb RGAE] Ubsdription of the
polyelectrolyte conpl ex fibers and seede

F’§ odjpets o8 Well@s Sem e ar matrix is derived

fmm &dnxb aﬂms:@eblﬁbm &% kB o RPHSAe" Mednk Sincluding principally,
Accor di ng @r aspect of the present j nventlgq,
i ST A | CPgrising”, such as

con@hée"eﬁ@monqﬁsm Rdve RBirépondiighgvariee nitakihgy ent i at ed
phenot ype and functions of
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as seeded cells, the nmethod conprising 'seeding a

desired cell type or cell types on.a biomateri al
woasEfbedos as described above and cul turing sapdi/sG2006/000376

seeded cel | s unsigsr IRRREplILADE thO DREWIngs {0

proliferation, drfferenfratron or mai ntaining the

differentiated phenotype and functions of the seeded

Winles 1: TRRpscpidtamddly of BelddMaRl betdte dﬁ‘&@ﬁdr BEAmAR W& DNAse.

is not [imting and other features and .30 advantages
Treatgyent with Brdyth fqeéﬁ“ﬁﬂ@ﬁ%@h%ﬁd?%@ FEDREE fehe ety
detail ed description of the preferred enbodlnents
well as fromthe.clainms, In _the c ext of this
Bt o1 Mis o cloaciCrmes iy A9 R ot Relaien S (1 graggesium
chiorfdie] TiaMpalchiyh chldaidle, AN PMSE) $6ihioing difrét iantities of DNAse.
: Furthernnre, variations of t he mord ‘conpri si ng”
such as "conprise" and "conprises", have

Eigure 3piongisohikdcheatista b Ifiban) ﬁ@ﬁmstﬂ&nﬁ theSGidE}Erkde BERHY fibronectin;

O T AR NS T T

spectrophotonetry of supernatants, before and after

ﬁa@@%@ﬁcen raFD%%n%SEQ{,S%éM{I]M%é@)@n l:s&aé%rﬂ r.0| .

S Figure 2: Mass of nucleic acid extracted into 200 L

?&F@?%E%hﬁﬁﬁféﬂ@ﬂyhg%%ta|nrng dpﬁﬁ&?ﬂﬁﬁh%%gnt Uiggh%?

DNAse. Figure 3: hnsaunohi stochem stry of fibers,

Set rﬁﬁér@&a%thas %? ﬁ%gé?)ceﬁg %sroiﬁmsﬁm%m Green
coIIagen an' sul*f at e protedglycans
Fiﬂowqt og @%I%ﬁ%tqomrﬂmgr’@gmuﬂrﬂd extraceltular
mﬁ:ﬁ@bﬁ?&lﬁ@lﬁs&é}ﬁ@l’i@m@ﬂi&@ gV' scaffold, and (b)
up

Control scaffold Figure 5: ernat ant al buni n
concentrations in primary hepatocyte culture vs.

tinme. Mrrwmsénpﬁbﬁermwéfewea EREsSHments HepG2

|| s stabl ansdu ed with_ G een Fluorescent
%5 é?frgrf%cﬁé‘i ahfomveemnszf&r Pov P deled ipgmore detail,

inchudings by oy bmmaaﬁ 619, Gintﬂkles':p'ect tamerdxmﬁwcmfaﬁow i ver
tissue, 24 hours after seeding. 20 :
Det ai | ed" Description of the Preferred Enbodrnents The

preferred enﬁmiarammrsobf-'otﬁledtmlmtm now be
Ry e i o Y

-

fmbuﬁthwhwhRfemﬂhaﬁmnrnﬁﬁ?ﬂabysuﬂQﬁkmﬁmyﬁsGb?ﬁbem;ZSth&mpkm
. {
ot VETPL M S LA LS BB S gl o

strand o] fikee sl ‘bmmgemmedmyGma@kpnhyebﬁpmydw#bb&mdeanzﬁgmmn
fibers %%X S &{%ﬁuﬁ;ﬁ Rtent! prI’ﬁe %rbgl%l l}/se& ?(’rfalg d %effﬁ%fﬁdh‘é‘ any suitable

cros |n e-Gross-II nker —can

' mannepofgle by intidciakpolydévimlyte. conglleration. oThd flivarare Patsagled in order

to credtmb gg"fﬁbg% BRGODAR % M@EMPQ taPéet Qe(i’ll a//&l for E&,QJ&}’ &ffat cell

bet we j acent

sipon the scaffold. The target cells growing on the scaffold may be referred 1o as “seeded cells”.

The fibers may be entangled with a suitable fluid such as water. For example, the fibers

may be entangled by hydroentahgiement,_ also convenfionally referied to as spunlace, jet
‘entanglement, water entanglement, hydraulic needling, ot hydrodynamic needling. A technigue
‘for preparing fibers comprising a cross-linker and entangling those fibers using a
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fibers during the entangl enent treatnent. The fibers
used may be prepared in.any suitable i6 manner, such
Woaaomézmst erfacial polyelectrolyte.conpl exati eor/séhevs/o00376

hyan{Fne £ t?ﬁc@ﬁ&@@h&%ﬂeﬁ i P@?‘rApplirgau'Sﬁ %mdzhe/méé a4 dffold

hen seeded w'th a target cell

and MghodyefdiemningfScaffeld by Ertangliop dibres) évyé'eeenrmtdnmrres s e contents

£HE QWb NEsREhebhe scaf fol d may be referred
Ofwma{ &P&g&lﬁd&{:e Ig The fi bers n‘?(%/be entangl ed with

EHKIEHGFW angof |feghniqyen epaveRtiontlly draff§ dextiegndustry  for
oonleithﬁfgSnOn%VenbﬁebQ %f ahgk tyhié RUEHO BNloAR Upplio: HJms 86188 suitable

conventionally referred to as spunlace 5L
convenggah » Bydsera ngl%at ePIOgsEE%EN g% rAstibed i 3| P@msteﬂﬂann et al
"Hydfb%ﬁfﬂhgléiﬂent gbc@ydmm%m&ﬁwmvn Matcﬂalb,%éiﬂfawaa, AlpPlications,
prepari ng

bers co a.cross-lin
Charagiprisis) Tring RESESS; %‘e@%@rs ng! bgeoh 1L Bérc‘”r%%& clgapprWiley-
VCH( R%ei%ﬁ)zorr@ aadArg. q%ao Buk6ek/ @ﬁm@ﬁ/t@ QRO Fleeissner and Alfred

#SroparTpoBb Pyt ok o= Ve g IRt e by

refereﬁée Form ng Scaffold by Entangling Fibres" by the
present inventors, the contents of which are
i ncorporated herein by reference. Hydro entangl ement
t echni ques convent PoheldatralgtedFibarst he textile

R N R A R
.averagzodiaraeitds @ﬁ e fopdimagriican gheemm oimenscrtfsmemnsamh as about 1 — 100
Ticro %%&h 269 1ol cmMJQt%E?H Ebaé?nfc&o dbout 30-to 70 mi The lower

roent angl enent process Bres™ Raw
Timit ;ihedizmpte maythewlicased ivdhe nmhamaltprtmsm of the ﬁbers The upper limit

o 0 PREE 3 3P M358 Gl oty

hydmmrrslrerephffhz derpths 4 dibers gnay alse rvarvi dmseﬁm@ on the- ggpicgtipn. For
Ko dthSR4 yﬁ?eriﬁrhe%ﬂ%eélffr G4 oé@m\é?*sidh as hﬁﬁﬁ:’%’m 900 mm, about

e tenber‘ 2000, the contents each of which are

150 to) drrao@arfe?t?()ﬁ%m MR §00 0508w dhe By wag bt prriteaied, such as
washell] BERR Bl fchR8HE1 USE darl hel Afbretidss Wetthd) B! QR B®)easier to

- \ ‘have an tab e size' and shape. The is . average
manipyale s s h ’

’ 30

35

-polylethdeseinioe);

‘the fibers maybe in the range of tens of
Mb&ﬁ ea'ﬁnauu‘d”ang §ol§ﬁ@¢ﬁei3lte condflék. ApdlyelittolyRiRerpled Gan B@rmed

. out to 85 mcrons, aboyt 30 to, 70
by il GHEGTEY SREST, REVOISHONT BrIStt & RGN A Aopolveation. &
. polye]éhﬁ@l}&t Edylhyaﬂ@'@mmxhdﬁtlﬂﬁ sppé&iephbt wpRda b@fngtph&ed ibetatr or any .

other (o Pt oot i BT banolo BB Projaply Exemplery

polyelanbhyg cadployes inyhiﬁ@ etgi@m@b}ﬁmaﬁ, HBeharid-eiitgéans chcindimﬁe rselfite-

s, FRnfind” oo bonfe RS oRoe Rl OB BBt reR it

acid), pullyacaﬂrc hmdr@ohrﬂm:ﬁe),&ﬁd poly@%ylmmmn@muhn ouhﬁﬂ)m:br.) aR@he like.

gﬂf&l{)g B&&&e{?}%@(ﬁ% 8:1&17 als 1 '9‘\%&’%#5‘%9% 6:;5@5 r!:sbrg(r:lﬁde natural

POIYSIQHOWI ssaithefis whﬁlﬂmlﬁpq;r@mﬂmaﬂm momﬁadebiomlbems amdnthe like.

Ecemp iy Fg e aﬁi’; ﬁ?‘rﬁ#’?‘%‘? AL el St R s

QIGWEMOW ﬂ@\fabrqse@rylgte p9lytnggs; pucleic acids
such asoﬁﬁgsirﬂi%ﬁAcﬁ%ﬂ@gm &1&8 &)%\BJS%!CEI{M SRUES derfvatives such as

anion and a p yca I on. yel eotrolyte is
chondrvxypu %&fatey hepsrsc raeﬁoﬂe@erpamobﬁ@ewesaﬁl%t sughots Ipelyflysine) and .
pl aced in water or any "
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ot her ionizing solvent dissociates into a highly
charged pol yneri c nol ecul e. Exenpl ary
wopaimei;mstrol yt e conpl exes i ncl ude al gi nat e- cACT/®&8006/000376

h
poRIAEL B3RS0 R OBNGUMESH EA SR e o o
The ghoicy ofythe pdmlgcb@bﬁ@patp@ﬁlww deipedd an t@@ambca@)m in wknch the scaffold
I I
s to BG G P R Bt o) ShfoNe o e s P el e
algingtg mchmx@sq@cnagrenw&eﬂ@@méwmdégf apiplications tegruat thgy have desirable
physigd] éh 681 Al dcRerreRk Ss.1 ncl ude natural

pol yel ectrolytes, synthetic poI electrol tes,

&ebﬂeeﬁrplmy cmplr:méal %ﬁ@ﬁ’éﬁ}/‘?@ﬂ% prepdlyehestrolytes are brought
close Sﬂzﬁ lo@ey/in rb'&kselﬁﬁ)&ﬁ lay ﬁx@crﬁ@lﬁﬁfolﬁie&tdlﬁﬁ Lvéiﬁiﬂexanon For example,

ymers; am nated pol yners such

I at
gl (ARODIPFLHA HIHES (o LIRS SHIOTH posR 2P SRplee in such

proceSe il Mﬁh'a‘ﬁﬁ&es@ﬁ&)ﬂyﬁt&l RAHOARNS & pﬂl%’dh%h SolidndRe Bidud eldse to

as DNA anpd RNA; hi st proteins;  aci
each ﬁs}eg»sﬁmr%&wré @h@ﬁrmﬁéﬁ%aﬁa%éoc%w%mﬂ can occur.

ComplQQR6H @bflds o Sté fb&fdﬁxg bfew b oamy @hzﬁg yelRBbtea T Brm a

WL SN T UCN AT W TTRNOET Ik

- pentrffizhtichodfudhanes, ThQs, d)smﬂnzaf ﬂielelrmcba&hgn ﬂr?ﬂi ti;h(e Eﬁt&rﬁl&é (ﬁegion and
Cj a i c.aci ellan; and the like. The
' lee%ﬁ%‘ﬂ%fgcg?p%gg%ﬁf’% é’(’ielp yte materials may depend on

The canyibtatian press P Wnnikig dolyelesed it obifipletes i each dibersie eeforred

to hefioe BB U et R R Tl e ek Pofween
ad;aoeﬁyﬁihms usgd dlse kfo:mrelahgeralcomplpkesc #troughs muxg{é pdijectrolyte

59% Is nd bi ochem cal
mmp%]r op'e:"rdl’?j§tli %T)?glwg & dtelwggiﬁg}h(eéygggcan form when
Shso sfibas yare presged qgvhgteb@bt otbﬂyuresvmr,e sbeondagit polyelectrolyte

conspfSiSF b9 oE3F Bl 6 aleBoRnlteRiER 1 BAUBD AL ELAS B i
adJaceelh aft o‘h)l‘e%#d ﬂé hibe osmwdeﬂar pelyyle@tqlm)comiﬁmm i4 larger

mlyezeemu oRipidxOlyy Ehme@ TRLRE hdldsS U6l %gda{epce?ﬁe ﬂb@rssz:&l&m a

rocess, a_ pol yanion solution and a polycation

' Pﬂb’el%{oaft? el (Aosalied palyiep eomplen) gda eresokinker. The srons-i
" .crossi@i tﬂe‘}:foﬁfefa@ﬁﬁﬁek Qrithire daBkESL %%@ﬂlﬁ?ﬁhﬁﬁm Q& oemplexahon of

N co exation can occu Corrp exat|onrefe o the
" polyel WEW b %&%aﬂ&ﬁﬁ @ Augpg oﬂ%ﬂ&*ﬁaﬂ%ﬁcmﬂmtes?wm ‘
..oompiézﬁhm afp@ﬁlecﬁniy&@tsr&hma&e@ﬁﬁiﬁ&mﬁme&ﬁieﬁ 8 Rehded! BHe@ross-

W%?n becaone i nsol ubl e due

finker (e 1o OB el s G 0 Wit oy, el (S Gubonds. For
exampl‘eaﬂlebﬁ)sﬁhﬂkﬁ chif ﬂﬂh}ﬁ@ﬁld}cﬁe%ﬁm&-()%}, SRhARH sifica.

ﬁﬁégl %ectrolk/ fJ ber can gawared eg)ilgpersons

skilledGio mipd &% ebpenﬁugamhhé Bﬁﬂi’catio‘il ?h&fﬂﬁﬁ’lﬁcﬁﬁlcc&ﬂyﬁe afddNWasn the fibers

o g, BF G RRY B EaR b, SoPPRUEH it Piiod o1 hifoen a5 the

-polyelevtylytes siod fTMROA dsathg recasopioe H&Scrbd@ﬂﬁkl@h the Smghﬂ gitioyof chitosan,

g e 58 5 Blelh e TR B 8 e b o g 519

miy bendwasagtousifithestticia flonotblets:1 13 Wmtamt 1 sm:Sbmd ary
pol yel ectrol yte 20 conplexation can occur due to the
attraction between the oppositely charged groups from
the adjacent fibers. As a result of the secondary
pol yel ectrol yte conpl exati on, a |arger
pol yel ectrol yte conplex is formed, which holds fibers
together. The fibers - contain a polyelectrolyte
conpl ex (also called polyi%nconplex) and a
cross-linker. The cross-1linker can
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rsosslink the polyelectrolytes wwthin a strand of
fiber thus inhibiting secondary -conplexation of ss
woRMHBkIs hol yt es bet vveen adj acent fibers duri egrisii®006/000376
ent angl enent Secondar C | exati.o
6F 01 Pt o SIS DEBRT ERGHF P A CEATI. TEOS, ey be
replacBd @Y edit esidomw aelomethyl bhhostiicate SCTMOSHK SI(OSHY ) nel iyd e TPOS,
Sili {hﬁﬁi bind to the polyeletrol ytes
wm““?ﬂ?ﬂ%& logyI g) For exanple, the cross-linker cm
Fﬁéﬂs u[dey siel fxcmed dnﬂn cay (sﬁitab@ Bityrfackli ol ytecivolyisi bdogexation
Iatlve a 0 | i.n.the fibers
oty sy GORAL KoL GBS i o8 L il Folpiil it
possx‘di&'naochﬁoﬁanoﬁke!p elimirmt@thetdw linipt andathé mrodifiag] Thé eonventional fiber

fom‘%Ol %1‘:l %&r l % %?r 0 t € Coﬁﬁ%ﬂf%@&%%&?@%%ﬂ@ﬁn?ﬂem
and ualll gbinbe demn‘hlmdcilm ﬂmhm Flh@er émlmfeﬁtmmgyﬁ@s: bbndlterfaclal

CML.S h
ptre B SRR U 00 b cBEpl Ak LAE
"Encapautaémf adi hiolagiegi tn selfasserablesbt n aab@mimsimﬁl mtanﬁ)r tlssue,

%?u]%lgn{e&&él mag%g%ﬁ?’n ﬁﬁgﬁg‘% zlfﬁﬁ%%%k LWan

i"), As@asﬂkpm'@ o-#le T"MaRbanisnp of) Fie Baowrtions derfacial Polysiectrolyte
c@mpﬁgﬂ PRRRRRIEE 2db‘4) @ansﬁsp a;@w-e@zsa@ﬂﬂn n@} RBkato Amaike et

si|icd precursors sed. For exanple,” TECS nay

al., "Sphere; bepexeaseh, psaulyely ageevad émlﬁ and fbgaRRpres of Polrien P‘P‘E%I?’@S of
cmtos&mu SiNdEI4nRE Rbﬁ)ﬁd EE’:%umcauon, (1998), vol. 19, pp. 287-289; ULS.
am nopropyltriethoxysil ane (l ers._nmay
patent ppiiceite ﬂ\ﬂ“g% napper 203005371 L tq QE‘FE‘F Ap%|%ﬁé%9?‘§aﬂ%‘é“mh
20, 20933 5 €S tplafit nunSbek seﬁm 1i9G0l ?bﬂh@SJ@h&ﬂt, t@@ﬁedh axveabal 17y 1998,
i,gyes such as_ we ni n echni ques,
&“t”"" meﬁ%&‘i}n ; %ﬂf’?tpﬁlﬁff’ﬁ‘g‘ﬁ?“ggr‘?r}ﬁ por at e ? he
- cross-linker and the nodifi er The conventional fiber

formation techniqu ar e u ood and can be
readi ly perforned géx f‘l ed in the art and

Fivitdadeliniat nta&wdmm@)ddt [ (ﬂ.ﬁ?@l frotheanba) . tiskuer dré @rrich source of

ioactiE fiBlayS ot bl bt e bPL] Al for e sopincering’.

As them(mwﬁbld$ amdwawi@;ﬁ(ed,vlamr size, sshape and CoEfigaptian at ignited by the

| | sSeebl
im0 b o3l AE SRR 5 LR By AR UL e e
grown fbeuliniea ThesRamaydndide (R0dzy celi-Bhes of passagnd priggey Gli5 A second

semef i R o e o, R e e

M@légwy%émp@cul es, (2004), vol. 37, pp.
1% ?Mmeﬂ% BCf s Ji@é:aﬁan?@@ v&tmcﬁimo?naa%eﬁom

conb;, re arly aced dr and f

" tissue, gud we@nam% Cp prppd, bese on eplyelecienlyte GSWPlGWidF@WSmE

on Ecﬂetréua wc-swcwaa&&%& @al-lff@pt{@p@g HTHEafBhikBma CAP B89 and rat

pat ent- application

fiver, ﬂzmme&tatl% hf EG% s?mm @%5@ fibransctise splpgep and-hoparan sulfate
proteogBRAR bh &hes@ whdfioxdied d¥Rbhdkated (ﬁy igRRohigideh Refefitn of the

native Qh%er t O%E#Fegé%{sgsmﬁgg §¥ G@a%wgpagﬁ' tﬁ%‘”ﬂ ﬁ%\f”é th';?fvf%?ﬂ%md

RCM. W@ﬁﬁ]&ﬁ:ﬁﬂc&hﬂﬁﬁbﬂthb EOMEEQTTBIAS Sras ABmbnstriad by kidl abllity of the

 econstig HenPAoCHF sttt B opiE eGP B8 SBPa e Py s

hepatodytegands and growth factors, and have been used as
scaffolds for tissue engi neer| ng2. As these
scaffolds are tissue-deriyed, their size, shape and
configuration arellmtedl y the
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. brusly berdep sl of v tubssting, slipind dugied,t

di nensi ons and farm of the original tissue. One
potential source of ECM are cells that are 2s grown
wOil27Tmesdosr e. These nay i ncl ude tunori zed cellptmgcaammmnw;

passaged prinmary ce .Seco rnatiVv.
D 5ot PAPOR LS POl e HEPEL o e T ot ot tve,
1 r GuRB tpy n’(a?‘b@ Bseldish EHcQJrésbntl 1ﬂ¢&hort al%& sdﬁﬁd: SEECM which can be

fﬁiﬁfold eq ions. s
recopﬁw.[gfﬁilugﬁ%l éﬁﬂ éc&%@%l i%ftgg)e‘? abaye.. 1( Sg‘ﬁﬁ cﬁps include but are

not ﬁﬂxktbdl b dRr foll@vingy: &ﬁxbfjfoﬂm stdoh Seilse adulirstnt &tl@,riﬂist deltse dloned cells,

b o 1 S b AL oo

muc@ﬁst &bﬂhl sais edik |voh ‘Ebﬂe:’smﬁzzﬁllaa nhﬂmmnoglaldmelrh; immml £land cells,

li.ne .and,r liver, th entat
o ﬁgaﬁil ge%tgu £ ttﬁ?wﬁ Lot F"‘é"%{e ot glgnd oells,
scbaaedufs giland q@ﬂatmughgutxagm.h cellseﬁmﬁsf glehdl seliss semmal vesicle cells,

oSN S0t BB S5 ESHL g e i

endatndiial rsellsggduet 8B of the rsspzatotyhgidigestive tmes, muqo@d:enmvhe stomach,

oSO DA 5t

gluc#@p@lﬂ@@]vgswﬂiso Isdsatpsiatmmrpéwna H@LTQAowllh pangreatic polypeptide-

| FYBDY, f I
Pmdgﬁﬁ% %&JLE 6 vmcffd%;f’%%ﬁ%%ts%gm/ SGZOOG/ oogg 76 M%émm
of thg hangeGlars aslleefitholyng. sntgger pimiayaells, inigopnediate pityitagy cells, posterior

pituitary S0 hmaweé&igcm e '@t of ¥ffatorPhctS Bhyroi@" gland cell,
ti'ssue pe used in the present I nventi on as
parathyigid gt %M%Wkﬁ%ﬁp%egomé@s% fptagiomgrylasicslls pbthe lﬂdncss

macilh BERY Sl HeQlithefl G5ET fdPRLeBO OV e M&a%mcem%h the kidnesy,
cells include but are not. lLimte @@b t he_fol

f exogpjgsgl 1 bladder
u:h@m w@b B@b]i Sordes célls&mm;ﬁbmﬁal tubule kEMALIdRSS &isﬁﬁmbbla%als of the

o e, o s o

ceﬂs,g{e@ﬁdcﬁ&L a8 celRpiypal Ynegivatyies hhceatit dat el na@kiningd dact cells of

o 5k Do SN  eB  oil BhT o o

nmwﬁﬁﬂ@&ﬁﬁmhPmyﬁﬂmdhaﬂhhsknﬁhw@&mﬁmahglgan@mkﬂﬁbeknhwygkmmmﬂug

oot BF HROEF gl a0 o B 53 S b s oftho smin

“vesicBadudh obllsrif thegirastate ghhdl,sfastﬂﬂm’tméotgfﬂah@llg elylllcs';al wtlbs; savesal cells,

sy BHPIRDE  B R oo 6 ESRb c

of tieyarpgeniid plosts ellsfsquamug sy pithg tparm#achmgg riliacy epiftichal cells of
the e,Pef odiE SRR el if 2B atel @1';1&9 ﬂa?%%& %S i3 &m\%ﬁo gﬁmmam planom -

ucagon pro ucing a cel tatin-

semﬂmun\cel&ﬂ qfghe a apparalps bf Peset, mﬂmmﬂf gnwgmofcmﬁ,
FbrotIBRS PEA&G. M&é& chplldes, Em&ybuﬁ% ﬁé of'afe ﬁaménehmx disc,

|ntest|ne type pneutuocytes Clara
cementphlpsts, Gpms WOntg npgcﬂgq; r@rqgm gsteoblasbs osteocyites,
osteo;sre e%ﬁt[ﬁe Qhift SyRlobibd 3F Yihs %éouspe&iyer)f e by, Rbditdie! 881K of the

hor one secreting cell s ut” or

' penimbﬁc} wegsr3f the saey skelefp) ma%salegcre ﬁdwe’émgc cglisrsmanil Bugrle cells,

myoefitansl &b, 84 viddena|prabrrd nﬁgmaﬁyocﬁ&n %dns@késs connective. tissue
[ uxtaglonerular ell's of. th macul a

bl SRS £y ostonetistsy ientrtiec ol BRevHiE! il ayeuteophits,
eosindPRBS Bgdophils ﬁlabmna‘ plabi@a lebith) Bytper DEdlis ubiREA T 6@ls] BN T cells,
the intestine, strlated ducted cell's of exocrine
gl ands, gall bladder ithelial cells, brush border
cells of the proxinal t | e of the kidney, di st al
tubul e cells- of the io kidney, conciliated cells of
t he ductul us e$erens, . epididymal principal cells;
epi di dymal basal
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cells, hepatocytes, fat cells, type |I pneunocytes;
pancreatic duct cells, nonstriated duct cells of the

Woamﬁk:ﬁﬂb and, nonstriated duct cells of the sgtwgagmeomm
stri at dduct cel | f the
el 5o, Pfedae SHi s R R o Pheriio Lo MR PR sellof the

: orgart b Choitig m;q,y Ighafxnestlls UsF, the cedtibala0fpphias toli i, e@e@p@m ceRE of the

t h | Hanl e t | |
vestit 5 e 0 il Bcled o e, Hiib Sotypiy hisabuSptatetory
epithe/lvan dype I\eaptid bady esiidptype Il cﬁfoltnd e‘:atllﬁcellsy\rlﬁkd:l aklls; @Sy sensory
uanous cells
newcdS spRiscIpr fough SEHIRRY B anon SrePliited For, propprature, primary
NEUrogR d}lﬁc;ahyﬂdefbt palmgacﬁoceplive;ﬂgmaejasepsocﬁ nmmﬁ, ﬂio&ml-.l-gxc neurons of
' cilia
the %‘g‘*’%"ﬁ“‘l ?‘gﬁ%‘&o #?sée%gf aﬁ'ieﬁegl gygeupo or ne%% auo 13 eﬁ‘f(’uy systert,
peptidendit geuroris| df dheedtiominkis nharvusystemojoods pillse cﬂhimftth&)dﬁ‘gan of Corti,

%%ﬁk t he
mlltervesth%ilﬁ gﬁﬁgppéﬂgtus %ﬁqkﬁeggégﬂkﬁﬁ?gfagn e?quthmmw
phalapgrel esllgznf the ommnt of Catli, fliotsieo otliss Hsnse:p e:plilscymmrtm& cells of the

I I t
B i 010 Y S, B e o
epithelign Selram toslls, saflite oyl snterit ghid rogdsy mewonsoek Golskatil gervous

. SysterRSARGEWELSH ﬂleo&hﬁﬂpﬁ&g&ﬂ' ﬁfemﬁ:%h%(ﬁencﬂy e Cdfttﬁé cQ:I(raI BErvous

t he eye, st el te ce

V|treous body of
systerp,Rfargr leph %eh% eallse losis fibprocelisnmelapresitast wnwum@ted epithelial

cells, iRlgignenh §MLELTEN, BosdlidsS 0oSRRORIMRFHE sf?&n!a%gomum, ovarian
i.thelial celf ,red bl god cells, plate :

folliclf el el crlliscand syres, eclial oplie ot sopbinafipascieroaind coll fines

- derived@igr@ihages, Langerhan's cells, osteocl asts,

ndr.itic cells, m.cro ceIIs neutro h|
ﬂ% 6 B A Y m&&?quwggé ﬁﬁ%@x@mﬂg 1 tigspe & ﬁtglswérchlaﬂy selected
from thegpeip chnpeibihg skis) fipee a&feaa: I6®loy, oK kdabr6¥, s, Ihsart, lungs,
ééﬁ%gl T #JTE S EET (I?U E WO 2007/ 064305
@f?ﬁ% ’f"%"os‘?'od cells, cone
B mgteualmwbmaamb efithsanodpptopsiate eggmepfor Gﬁf]ﬁlple, DUkt in the
| al

of an . of Corti
remo e fEllts ooy hppRhe SR bRyt ofele DRARF he
oonoenslfatwrh ef theemuwul myw@oalt @1@050# 1%5hgboat 008 y Pe8% 2b@s 10011 -

0% B 861 S0, MGk kel hesai B o Bl Ly b soout 0016
_*Oﬂstﬁ@mQﬂlﬁaf%ﬂi‘»’é,fﬁ?@uyGGHJ-Q(B%Er kel cells, pr| nary

FHRRAEN e 9 Pk 19! exgl%g el 0 the e QUG ég?s e inyention is
ory neurons eC|aI se or tenperature, primnary

not, hoewr@wmteé S‘E@Pﬁ? emhggq: sinbydimats. Foe mampb»‘ pr thepreparation
of the SBITSIAS, YvHeR hiRiRan iRk iPREPHE uB Y PRRGBE aci acﬁtlc acid at

aut gnom ¢ ner vous, St em adrenergl C neuro S O
any apRrepPHRie YPRmE drastor. y'sll’@mate, epetiitden ghlstioe mapbs o thetamge of

about mutgmpw bR 9. 25Y 4 ergopl fg Cebd,s

. \%P Coftl out e?i?mdt g? cBe'QIa%‘g O'fhg/orﬁ;w%%auyme
ohitosagyspipiion may, bt mthe Fag K abet Oids- B, teet G gah 78%. Ghespetic acid
may beGhHiRraige op iue 0 9eal 5% Q{y*:"%alﬁ*fab&ﬁ% 5 9,%%9& cﬁpf Y19, sbout 0.1 -
av border cells, Hensen ce , supporting cells of t

“ vestibul ar apparatus, supporting cells of the taste

Andscrietefdin, e BEM Ss afcolpdfuddl haahe piiycl6fiolsie hammx fibers,

prefealf B il i e@éﬁl&lé@frﬁﬂiﬁ'@'ﬁs@ By Cruni ooty pstion o a

paiticulbfecfonie niay bk utiltzado U thy sk@iplifioll QbR 0 BOMUE disp@sed to 2
central nervous system anterior |ens epithelia
cells, lens fibre cells, A8l anocytes, retina
pignented epithelial is cells, iris pignment
epithelial cells, oogonium oocytes, spermatocytes,
sper mat ogoni um ovarian follicle cells, Sertol
cells, and thynus epithelial cells;.or conbinations

thereof and cgligdTAFTE SHEETYRUEES)
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The aninmal. tissue may be obtai ned from any ani nal
tissue but is particularly selected fromthe group
woQmYme4zds ng skin, liver, pancr eas, Kkidney, bOPRET/SG2006/000376

oo e o B R B B2 bcoms
ﬂmcﬂlmhﬂ]tmhcmaywmethtaﬁhm ed wt E an appr olpr i ate enzym:IbI
C%“%&E%%WF g‘ﬁmﬁ’pﬂpﬁ BR 5 ﬂf{alélgate scﬁ%tégnenrtr:}) \ﬁa uaedf ﬂus%m{e Slginate

pria
solutzang! te, usBNbigbe xtange'ﬁfebom Gdc«ei%; igpicaly abdut tGiFe- H&lﬁ@euﬂ 0.5-3%,

abouf Y 7% §REk il by 308ibo, B R e ofBBbl 07 - 15%,
about@ﬁeerit%atl on of the Dnase | may be about 0.016 25

Qs ggsé?lb&bﬂ E:f:.,othg ]91 | Seatiold d?%c#bmga‘t&]'\%ltﬁ 9361\? 0ﬁaqgr-r c? formed

present 1 nvention Is I reference to-t

through angthasls dfethejinventiise Imﬁ@nﬂhlmtedsembndnnenhdhe@ﬂmgel fonnatmn
mcluhésr%srqu th® h&gﬁgﬁﬁﬁ%cﬂaﬂ?ﬁéeﬁﬁs‘ B3 @‘Q‘i ri‘}antIﬁgeﬂ{:eQ with the

exanpl e, prlear atlon
desm’mbppm&hd iherejis thg “e%evprtqiﬂt%thstmnr atmableagm may be

used. S‘P& i]hﬁ@até‘ Qﬁk&&h@:ﬁéﬁﬂo@&ulmm@mtt& %ﬁtu&H”EFfNHS-PEG MAL
fraction.. To illustrate, the chi t osan soI utlon may be

(@) ﬁl\t’?l@ﬁéﬂ%‘??g‘e fysrramgy of gheit 161 0gng/ oidgdypiogily whent 39 » about 3-8
mg/ml, dbout 4% meRAUt Mereypical the REneF NHFPEGNPAE (aq) (Nektar) may

typical Ly the chitosan solution may be in the range
bem&%er%@fa@u&fi Spgmbhout 0.45 - 0.75% The acetic acid

: ll%mehﬁept afutioh gg/ 5 ﬁ?cg%@bgé?@%le&?? c5:%1tei gmaaﬂgoyd, the scaffold
ou apo u

-may ootk Bod, 5Pt ik Agiopiags Tater f B it cFaline ok e Boers and

hydm@al Sﬁﬁ&ﬂ& fortlagibe Ia @mlﬁs}tﬁaﬁddlhﬁ[lﬁdlmeﬁﬁ tHervadight abfiberdivisel — 2 mg.

et e SRS i B ol B G Bl e e

atr—dnﬁildoll@adns dfifittelsanaydenip Iﬂnefna.egb ﬁﬁ)mtlmbm[&ngﬁﬁﬁc@@%m& 02-—8

me. S5B9% 25 30h o P boB b e Bl P pe 1 o of

- Tibers aydiegh thetrangelof atiogt K9 -Saos di spersal in the sol ut| on

B RO e A SPRLte BERER B S b o

| e at?@ R8P e1g 0| R iilh e remyrepiated shat any ppropuise Vel taey be used, for

cxsml Rl Bt AR oAl RS g, liaon .,

 abiout §-698 gk g 15-SH0HL -0y chWmﬁélyah@tfqtﬁneof deiontzed water

mybéﬁlﬁ&k&@eﬁ%o@@t&‘ﬁ)()%},a&%@ﬁz% ppbout 0.7.- 1.5%
- about descri bed herein, the hydr ogel

: sque;ﬂéfg e fhs §1CA anperoktamenfiom aniaalitisyuge dhe aniinal tissue is
typicaltficat gt Eﬁﬁaﬂ(}ﬂ&e@fﬁn& ke tdeiﬁécf ReidhOH chétaﬂghsgehd hiefekdbBt 8htaining

enbodi nent, theﬁ@¥drogel ormatl on includes use of

pdimant, Brechelgfingagepds rﬁm‘f‘( ARskthg cyncentration
of EDT%gtiﬁhﬁ 86 %Méﬂdkaﬁé&ofle@)odﬁﬁ 14584, la@eutrr{ ?ut.cmm eaf:)&%t rl)btl)st bey.07%.
S a ressee recil e a Sulta e
Mm‘a&@ﬂt '?rsw%sntfﬁ?g’éa%ﬁ A YiRerp eémaméfd@"t/ &A% d
THig Isi @mauyHSnaE& M%buffhewasm e AiushilSt Bibaddént, HAEN ysis

VAT AN TR N TR

R), with-tHe adiitienlof dMporase)iphibitbd @bck&ﬂ avid latisidotis, MdShitc-oiin orbital
shaker (faqa).rﬁt]ﬁ DKL P B cenbSiidd of (hod 21196 iy t359%e Bags of about 0.01-

10%, about 0. 3 — 4%, about 0.5 —3%. More typically the concentration of triton X-100 may be
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is In the preparation of a hydrogel type
pol yel ectrol yte conplex fiber scaffold, the scaffold
wory/deesoai r-dried and treated with deioni zed m‘r@t;zé(mmoons

i S agBF 6 Ao - HOR S i St O ks avan it g o

aboutVe2 gNE8 Gburk, dbets SWwasi) hours, 2bsrads — 110 hws,l abbﬁ zz 90 houxs about

26~ 2R RO a0 o) WA bl dhS ey b ek B granes

of aﬁﬁ‘utﬁbﬁﬂﬁoﬁf@,)&bh&%nssh@m anpedDf 5abai. 0. 1 - 10nrg

gt Bty Bngls Gt B it Lo e 48ty g R lnging

the sclotibreetery 5 o The Hurdvdmof fasindmay he inhthe tanpgef abbutdBoUEGS hours,

' 3 . tr at odi_mgnt
aboug]r 5r9'-' é‘%‘f’é‘ﬁ% ¢ 8+ $| (Iaindshoo er S ar °“fsgg‘iﬂ‘%%é"3ﬁ lH)urS’ about 30
— 70 Heire nMpetdtprﬂl}e the(dﬁﬁhan anmsmg ma be wi the rdnge afiboe3b at6@chours,

sy, @ | ume may be used, for exanple
abo“{‘ﬁ}a VO urrég%u%%e |nL¥Tﬁe range of abort 1-1000 L,

dbothe Blugeitel @xalmﬂeuthe 6Pr8@1?t 55 tRsnogediodt ugags @O samicator probe
R 3 et 3 S8 o MRS B b Uy o i
may b iy the 18e@0ef Fulabaii%, mhon5g- A,M@e@c&wfbeﬁom@ﬂéﬁ% More
chﬂgf% 16Ye B8 &%me%ge B{&%mm ar,&ﬁw%f A%sm 58-63%.

ani nmal Issue’is into smal

I gaisules, edyaerzarely, e S sﬁotaifg e gellypgrave mamliyre or derived
" from G805, 3l G nstidlel RitO iboSs schtfordisdd édéﬁﬂjje?gcﬁﬁﬁe complexes can be

enbodi ment, the cheI atin agent IS A and” t he

inatched {6 SR thirede Db EroRDPA seaffeld; Thitigtosandids prssigisdeipse the
same Br Qﬂui&%cll@iiﬁﬂé exlteaBedlutar Qua@iﬁ/aﬁ the%@o% bl %%im onheQedathin.

i cal I he concent ation_of may be in
e %e o R e tigsue, fppeceliopep to provide
differéiBiatienysigndly mastaﬂfc@m me@mpiep stts;h&;eué Mr@w&ﬁo;d comprising

o G EERE ] B S50 5 RSB Lt R

derivelirfian bubl dine @ﬁhbsu&}ype‘&dsbl termadel ahmmmménvaomeﬁt ®aastain the

sy 8 e o5 1 P p D 0 bin B R0BR e G ot

- liver cof miairitdin AlbMmiD@civtigh {aémnﬂspbdaﬁc ﬁmm};m) difr aeldm'gat peioddf time when

uttued, e S04 gty EpneffBl sy iy MG (i o tie

- compaBJBS THalsl BhiBiEE31 glnktd lsEa@&Es aﬂﬂl@@ﬁﬁ#@ﬁﬁ@% on tissue culture plates.

PCT/ S&2006/ 000376 in the range of about 0.7- 2%
about 0.9 - 1.3. The duration of shaking may be in
the range of about S¢affoid #gplication, about 15 - 140

: Eﬁgﬁﬁ?@%%%%%&hour S, Q‘ﬁout é%p‘?g%%ﬁ%ur S. “%E#rﬁ%lds including
tissue epgipeasingy 3- heelldembring r3-Bf O@h&kitlng smmb@: ihight fhesughput drug

scmeni’i: Naife=& A con! BF cd siich ™ s &'ﬁs and the
out 45 - hours In t ustrat ed exanpl e

-Hike. M?’re Prifigularly ﬂ?é&@fﬁ’f%ﬂmp% earap@ilui%t npagiix indq the 3B gpagricesjadapts the

matric& FoNGE AdrestigiBios OF e 'ﬁheﬁééﬂfﬂfhé—ﬁcm on &hgah_g:&b&%}e' R Bhstitutes a

rinsing . may be in e' ran about 1 hour s,
?mmﬁ’ﬁé‘ﬂi’mi‘ﬁlwt%%@wo5%8?“31853-“3110 hours, about 22
- 90 hours, about 26 - 75 hours, about 30 -70 hours.
Mor e typically, the duration of rinsing maybe in the
range of about 35 - 60 hour$? about 40- 55 hours,
about 45 - 50 hours. ro In the illustrated exanpl e,
the product is honpgeni zed using a sonicator probe
honogeni zer at an anplitude of 61%until a
particul ate suspension is obtained. The anplitude
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may be in the range of about 1-100% about 10-90%

about 20-80% about 30-75% More typically the
woanplosizese nmay be in the range of about 40- 70pgT&EBOSU000376

50- 65% about 58-63% In_particul ar, advantageously,

the ECM i sol ated from cEx®8PgEown in culture or

derived is fromtissue, and reconstructed into

fi brous scaffol ds based on pol yel ectrol yte conpl exes

s erEnplepgtintsadaddo sanee te dlusiate %ﬁtﬁn‘ﬁ?@m@d pould nohhe eppstrued
as hrﬁxaﬁg th8 §aHchaOhdbure SPME disSloduft: TAE debdripfich RS o (ﬁastsﬂedt%t:on

same or simlar cells in the extracellular

rratrlx as the cells to be grown on'thenmatri x. '
Exarhplel her "Rémgod syedg#M can be derived froma cell type/

tlssue type chosen to provide differentiation

signals to stemcells. For exanple, stemcells grown

QMC-3 TS Cafobeblast aapﬁn@ bt epl, 4 Iitﬁﬂﬁﬁdrdnﬁdiﬁzﬁ&lﬁﬁm xfwﬁre m:eded at

IJVé%gaﬁy%b Z 2eto dlf&?ren gglolng:;ﬁllv 1Sn'alpha

MEM wmmmsm;ﬂmwmdﬂ% BBS t BoHPS [eﬂitﬂmnazﬁahym respectively.

To isi s Pefeotioey S P neD o fusd Slond, et 2805t f fssue

 culturealish 4nidvesshah twingiwithaphosphhie nifred ealinet 1 oul. (oﬁ Solution A (1ImM

flcfuntl n) for ger per of tine
thﬂﬁgﬁgn&aﬁﬁ?ﬁr ed on glaffol d 3%%‘8% sing r%l&g?fst i tut ebomM
Tns(lﬂdi‘dkfmdhyl}dmn@neﬂwnehydmch!bn&ae OB | (MeeckR5 pﬁ&rp@r% {Sodium

Doorfi Bl oaf oUBE Ll BB | B4R PR RRTLRIN P sotution

A, eaémhshmfvfadhed Svifhy leqdaomoagmg baerpdratine Fhene Ima\pédewmzed water

e eng nem, ngdq%g?gﬁé I‘lgff ring, ‘Hg'd mﬁ . The suspension

| was topsfersed fnse seiate il aeh pentrifigedgat 00 pb 4G Koy, S drigates. The

supe,ﬁa%earag ot G ShiSPD it dESb bR (RNRA MRk o516 1Jié 1 mM

such as stem cel and t i ke. 'More particul ar

calcivpmypblaride.dy %MPM%& Q?f% ngdefr%wemqrw (Fiama) g ddlod
Nait! {he BCM AP UispdQt and &me&taﬁaﬂtﬂys@&dngamenm The

nflue ce f the on cel |, phenot,
el platdong Hegagnl 6 pindy o gl iRt 24 o
The v% wert @hiriiet af 788U and 5"@-%1‘ 5&5&1}; Sigtmafabibkds rednbldd and the

EoM @%iﬁ%@w@%ﬁ%‘w IEMC T —

residuhl DNARL. Quitematively Gubsbnsiohs bae coflidattdcand afenkfefféd tongh Amicon

Ultra &’hsgteﬁig%t Pl SR DvBlipdeh el SRRt PG s ) o of

gdtﬁﬂlfat eery 05xEQ sbﬁhaﬂﬁl'hmhﬂﬁ(&m bﬂ/f@&’émﬁﬁdl 1%4 slginate was

he tocarm oma cel |
i o o, e R e S S a bl clitn
or 0. S%/ehtkosmhl’z%mbhangﬁanﬁbemdmmmi n al pha ro MEM and :

| t 10% E 1% g
peni cl Mgsﬁgg orryel T esped ts‘t\r/eéll ffg}eu plgfes #nd e reagents
were seatedrdownlab GillawsrSaiution A,2OVuL; pﬂn@haedwﬁ‘md\mémgl 30@); deionized -

-water, Qﬁ@pﬁ%ﬁﬁﬁﬂh"%o%ﬂe tissue culture dish and washed

tw'ce wt ate buffered saline. | nL of

phosp
Solution A (1nM Phenylnethanesulfonyl fluoride

ExombRVEF, Elbatbe

ri s( hydr oxyme G%Q%m nonet hanehydrochl oride (TRIS)
Ipppehisiochemistry oo %esB@MJ gemponenis was performed by using antibodies

against fibronectin and collagen Type I (Acris Antibodies, GmbH). The primary antibodies
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rs Deoxychol ate) was applied to each 100 mm di sh for
| mn. Followng the renoval of Solution A, each
wodowsheysms washed with | zuL of phosphate buf f epetsG2006/000376
saline. Then, InlL of deionized water was forcefully
were sqxhutrlioéﬁﬂomit mtﬂahdaf wofibromactid abd eoljpedn Typh § hwhiemad Bleaebondary

t nsfert I nt . .
anhbo TTC \1/| al's ‘and cengm&?uge a{s' l?'gg%%gan%fﬁﬁ@tfigp gAmS

Anhbndxnut@st)T r@nfmlpenmacam wasn perfemed e, amQlpmpwhFlobview 300

om‘ﬁ)ggél"'%l‘jvrﬁni'llch or| J@s&%@ﬂ%@&%ﬁﬁ% éf Wxﬁﬁ)longpass

and a 539 nmebptpisy@iE. (Sigma)) was added.  Next, the ECM
was di spersed by vortexing and' collected at the
bottomof the vial. The vials were then placed on a
Exampledol pHrenerafion of erG? BCHF regonstimeed scaftoldsagi t at i on
9 pRepafe ﬂ'a’é;?blf;d& 0 péaﬁsafl RiRYRIBEAN (THORS wal ﬁisﬁﬁpdmlyzed

Xg and 4C o m ns. e su ernat ant was renoved and

by miging TRES\IgdH phl-Bdha s ewyvlie et tyyrolume of

mosimpﬁexlﬁ€ il E&mgéhcfu'd Gl wisCoblAaY BlydrdfzEETROH Stas then
ernati vel y, suspensd ons were_caqonsol i dated

added fn @ 43% Rlitasin gilutieg 18 4 %engepiichnid abayolymesiadtipn gh2y%. To prepare

the pdfydnkdal pret@vdos eﬂeﬁplﬂzl BEMOKR) dispeRed BN 194 AlgRekeblutidd) BX Beionized
centrifugation for every 1.5nm of

- Wﬁﬂgﬁpﬁlﬁﬁﬁﬂ%‘%ﬁ’é“’?&g d ECM was renoved. 1% al gi nate was
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Beldiachrpinshion Ve BEIN RO SheOfbliBireliia \WompleR i eds, e ofigidslofls-like

materf it e st ipsied .S quul O e lPpRhag T eould be

acmevsarb;t hm;ﬂamﬁmﬁdgm;e, mNEte'dTBCE"e Iith dierdzeduivhter, etfarisferting the

15 Pl Rfon e iy%?g'éf“ %gm o, Qi e RO TR BchPconta

then bsdispﬂsqd @&(patt;cuﬁm smRpension in malgmatezm staragsodf (BOMthB stability

o b SEPTy  FBEe ggc. oc,

ECM pey foredindlelopized ivagr privrithwdi es  agai nst fi bronectin

AP ACRTRAP Ead 24 M (N e TR R g2 o

PTFE Mﬂemem h@nﬂs@z@mg eobIHeT. Aupric of BISHIPS W38 US| to fbaing the
drepleé%'ogﬁﬁ& dn@ &'Wﬁﬁ)ﬁ&h Wa@_rc ! abeTm 'fhé’ﬁ@é&@%ber was

he secondary “anti body was led F(ab')2

_ adhcwfi paigrHRe g i ofiprgll-pi ArrrrEY athBber meap Brawn cgutimppsly wotll the
,polyelﬁamyep%re&ns Gl depleR§ SRRk et tQREREYN WREuRA! FrRE NBY fibers

on nﬁ)us Fi uow ew 300 confocal unit with a 48
obtaingg} ﬁ@ﬁﬂa@e -Bp FBRETRIG, ress Haniareids Tohads pasiogsuinifege tubes and

“WEi e'é)l(OA;!iﬂnEﬂantgﬂ Pagd. eﬁds?élﬁlzegxw'i@@ﬁagwlﬂfah %ﬁ&edoﬁtsﬁasﬁt lttia% §bers for 5
a reparation e reconstitute
min. Tae gfaﬁeﬁoéwfpow%w%% 'éaqst%e *@eaﬁt&ha ¢ g} @ gfream of deionized
water Wi pagelt hmb@rgg Odée gid dt &&Idgv fﬂeﬁ@)}(}%ﬂt nﬁl!a/ﬁﬁlg fd?yldh?i %Zeﬁfﬂn,gle the
m xi an eLi c_aci ratio o
fibers. g WAt 1w @te, e rogicst B b/ 25 theHposeste Raghed for
anotheiv GF hﬂmu m lﬁﬁ‘h:leﬂ Seattoldd 0840 WabsGhaitly afin¥ied b ad 96 0vell plate
d’fﬂ?%tﬁ was then added to a 0, 5% chitosan
tm'gﬁ f &Php%%g%&tlc acid at a volume fraction of
25% To prepare t he poI yani on precursor, Hep& ECM

0
_ Examé@t edl g‘eerse in a 1/ inate solution in de| oni zed

A f%‘fto%vﬁecr{(ﬁ'r ort exi ng.

Hepatocytes were harvested from Wistar rats by a two-step, in situ collagenase perfusion '
procedure, as previously reported.® The cells were dispersed and cultured in a chemically

16
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For incorporation of ECMinto the polyelectrolyte
conplex fibers, the original filmlike 1is nmaterial
wo beudiobobe first dispersed to a particul ate fpemses06/000376

dj scyssed_ab This could be_ achieved. b i nply
defingd mgglye, (Gbee HepBPAY M-S sunglerpeotss) wit 0% (il Bpvine serum
Cellstword\Seb@donltle dcaffold St IP M iphiestada Adnsigflofvink 30Tl gaeain. Cell
cal by centrifu atloqec{)%ilog%ﬁ%&%ge, CM pel Ig‘t. TEEWECM
TR SUPH oG S S aced g hian el ¥ ump O Eerd mgia. The
sampleﬁ wéfe dtagbmat 620°FOrprst gf a@e%s@ziy, EEMhidhhﬁmz tthdyl tvbreythawdd and
e.s siqn eared,t e . hetter in deionize
contelyi ! 300058, 52, L AR o i s e s St s ALsgPR il The
conctmash ticis '0[" sitfuinin iddimmpd 'Zoledvi;waffr@hsqwdh 'lgzlrEII.ISALL(R&D $y36mg), acording
t ol.,ycatign an of the pol yani on precursors
toma&efg&ﬁggggu'%ﬁmﬁ nmm P%FE channe}os,ycl ose |too but not
touchi ng each other. A pair of forceps was used to

. Exa'ﬁg"ér%pt hﬁis'drogl ets. in contact and an upward notion

pl T&HP'6"f orm fi ber. The nascent fiber was
Ttk qrectdunt for tdrtracetiulat imtgixaisolatial was rplidizad fopfier solion of

el 6 460245, PR WRILY AL ot oot
carciopyarficH dineoModdicatiane arereTihadedwifh: feghrdrts theodirationad ekpomie to the

deoxfcmm@. Al AR ARL S%t(%is 2 aﬁ vo\}\t}edlitgﬁszg@gé Gfedidd the Yedlbval of the

m croeentrifuge t ] | Appr oxi matel'y
cellular Kaqiion.oPvefedxpadupatbsylist dn prers yielde whartas tndepexpesire présalied in

celtulir s Bg&R ih Bl isulatdd Mrateddl€ g:;uiel @%ﬁf‘w@ﬁﬁ&ﬂo@@ﬁlﬁ e to Termave

transferred onto a frit 1n a d a stream o

muclelg @righ Spatithe wirereliviermpseis JEigurent) 30y kpectephetometry of tiel epllected
supertobots @in30Pa3b fhe dibiivindsObt dePritolddd. BBk NOsEHERES 3R optimal

. fibers. The water flow rate was then reduced to-5-35
-q“an%‘tﬁ?ﬂéseaﬁaowtp?%ers were washed for another 5
BhnfiunoffaGreb noE 6. the adchkiffed BT sSARIE G4 € Pérfofmed using antibodies
ni

. transferred to a 96-well plate containing 70%,. .
ag"‘”sétﬁ'gﬁ’b?mﬁ’ri LD ﬂ’ge.‘vﬁ'ﬁ@?aﬁﬂa@ p B ﬁ%@iﬁa{’%%t%ﬁ major

compaishts WE BothIstebblpsiand Yive FOMF Thbarives BEN bdnaponiiisivale shown to

ol B LB SR S e

fibrome choaffalds (dohtabty fetomtitdnECHT) | Were IBbrSiBE By Tidfcfacial

hes| _ )
B NETER MUY S R T —

drawnwpiidto fibes Hyedbahing e eomples witivitiee Whier-vubulde ditecedhitosat.he

 seaffalds i n 96-vell density Ofde 2.X 105
p A b 12 Sy el ricb e
MC-3EaREMe domipirby tafhdse @i oestafibkdh withowghiaECMoCelisgroting on the

3 ' - | . f t - Nl
- vone ks el i W or O GO B ol Gy R
Scaffolde wters sihseigalaand7eleoel. fGsll afhasion on these Geatfolds wet |lkely to be

mediat@ d,glr GEOYEVRRN RS %ﬁ;g% &k Surondn hof 39@%’?&1{? B RGD

Jbumnin the sanp were measdr
sequengy mEbhipt bindsde thyi intgerin recapton on astids wricty of gt typest i ons.
TaéARRBveRedd STOERS AR & Rodd3RmR ISR E L Wi v g}F oe%l]hlienes lies

extracel lular matrix isolation vvas‘optlngget?

- in the patentigly Bitloes selsetipm e POV for 3Brael} sulturer Garentutds ingeell biology

and striBESLInARLROSH chbrifedpldy ﬁ*%te_ﬁilﬂ ﬁvﬂdﬁ@@c&&s and usefulness have beén

hegailocel lul ar carci'nona ce line. NModificatlons
well ejtablished, fee-Wellpgens gibranectin tand Hbrimt Matriesh % eplybiliped  basement
membrfpreparation derived from Engelbreth-Holm-Swarm sarcoma is also a popular choice.
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deoxychol ate solution and the latter solution vol une
as these affected the renoval of the cellular
woRnammisizms. Over - exposure resulted in poor yielpdr/5G2006/000376

wher eas under result [ s cel | ul
in of GESegAbOR s e LGN SO Faih PREFS oG Do ook (g would be the
ECI\? h&Pre tﬁ@lé L3013 Qd@i@ﬁblnuﬂéﬁ exdniple, g1 Eétﬁ:aF. te l’llh&é]r@il GelBditldsSin the bone
romthe ar trix. - igure.1),
g 9SG e 06 £ MR GO P St & mesenchymal
stem(RNAS), dbRECMeobésiivhiweiissxpécidd e be pibaito dat of bone marrow
ECI\P gure 2 establishes the optimal quantity of DNAsé -

or our protocol Tnununofl uoreseenee of the
reconstituted ECM scaffold was perforned using

ant i podi inst fib Il agen and
Exa rean %ﬁ‘}?f&a{% 6{"3539 y%%'% O?f*éqsag eidr'f g’?’he maj or
cEnmpwehm:&twftei) dtdintals frembbelgempeipdrivsl cEGQMed wikd @gliured on

sestih s (e P BN Rl M8, B odal BB RE RO 43 v moM

scaﬂ%Mavsa: gbmipred (“Fiihgmﬂb'oBt)hltoﬁ'ﬂﬁeﬂIM¢ seatTokls efofl dlegigecytes grown on

?@%?ﬂ%g Al pol'y ‘%‘e cir o Mﬂ%ﬁ%% Iggl?]e%gmpr hepatocyte
ﬁmcm's Erguped sl;ﬂva/th@ dpthe sulgpre wparngfpnramgasured by

BLISAD Gverlr ti§ 08k gf}mld gy Iferlrf@ ldeP¥nd@fehd Eosﬂnféqm{cﬁ& ¥ &b ECM-

elther water-soluble chitin or chitosan. Figure

reconstiinsd scafdoldninrodairining Sernieafsigatility el Smotiendpr wp @rtwweeks in
culfaft] ‘ﬁ%ﬁs@ﬁvgﬁotpﬂlﬁ 56 PB4ty dkiBted %@%OE%%W% on the

to those grown on scaffolds wthout the ECM Cel |
ECMg%‘WH@’te hegatoete¥ scaffol ds were able to spread

ékﬂeﬁﬁreﬁlh bﬁﬁ;ﬁmumyl Be Gitenford havy RGwR Thed hlee BifereE Moteins
herji.cal and clustered.. Cell

’ ffolds were,
pmeaﬁw@m O eRe e Aty tg Spparbbspptpeyis Tugtiqn, Fepexample, cells
growgﬁg igped oﬂ}hg&:hvmﬁ:amh b l’@éhﬁlhﬂ beter MLthc&@ it on laminin scaffolds, a
| ectin | C ot CcCO n;the uence .
ding PRI i onpio T Wi TS ROMGRP, oG, SR, pEERRCR, Fepforces the

advantaager of tayingf whelb! ECYID mﬁm i‘{zhﬁ isaldtermmcemmﬁn@,f ashise exgct interplay

’ a to: reconst it a wi de ty -of cell
Ofﬂlq‘ﬁ g e ég%o ff’mm B "sniea? ection of

ECM f or 3D ceII culture Current nmodel s in cell

ko e e B R TSR A Bt i
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35

ECMweI | established e.g. collagen, fibronectin and

pr ep%ﬂg%r W [ vehgﬁ;“ f@@] @%@%ﬁ%&p %é,%ﬁ@ é%{a%ﬁgr%e of 2%

chitosem () AQR: Cafporstien bp Hkkirhosh cTiseresultinz GUBSTPROTHAL confugete

mistl el i’ e e G Gl oo MGREA, ofydlorive

complgtatignga foing ﬁbafs ag &1 Fxamplre3 wdVher dediadcolletnpnefithese fihers (1-2
mg) WelPtr&fdd With QeSS Wakdr - (269100%2&”9.&&3% Swififrg 6@&@ b8 occurred,

stem cel |l ni che I n the bone rrow, one woul d .use

resultipg i thepmmedidtotamation of prkogehsaitideel | | i ne (such as

R RS SRR YpBbedus HOM edohld' b@%tpemp%ﬁo m\/largﬁﬁm@aatée@mm by

vvould be expected to be close tg that of bone marrow

tituratiopAnd (SOATFH0G. BEIQT ip dBforRpatiemn ke BBfs i i ways dheapdseaed scaffold
mmd%%brmam mary hepatocytes isolated from

col | agenase-perfused rat |iver were cultured on

scaffol ds incorporati n%aéECM fromHep&1 a

hepat ocel | ul ar carci no cell line. The ECM ro

scaffold was conpared wth control chitosan-alginate

scaf fol ds and hepatocytes grown on
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tissue culture plates. Al bumn synthesis by the cells
was used as a neasure of hepatocyte - Enption. Figure

wo2eeygsst he concentration of albumin in the eurkagievs 000376
supernatant, neasured by ELISA, over a tw week

Exaputle §d. Teebetion ofiFEY famsediverdfseha he positive
| BEMAR e Glotdt L G W er 288 AR dehivddy somiddtioRidtS a'pArticulate form.

mai nt ai ni_ng he&at_ ocyte vi‘abili1ty and function for up .
Rat fer 14 cyideiR swiahh plegescimden testle sopditigtscad reashiedrin rglutien of 005%
EDTRATihi 86 | ¥MALHRTS DHLRS, tonihPYi SithRGeS (CUU/mRARSRIME 100ug/ml

sites on the ECM npl ecules 1o the_hepatocytes. O her

streptompett R 2 oug il ampletenrn Bhe TR wan follpwedi by @ bR wash. For cell

 lysisiddatextrlifion]ithd REs08 vaP tredtel With aREIRERNGE 190 thitbl X100GN 10mM Tris

buttye M S it B nadifionof € profiese dRRinh s s 2o ton and Raken on
) anqﬂﬁtalfl i élx_akal$orfzm:¢i1e?ﬁ4 P{QtTHbQSr:]tce_ﬁﬁlsitﬁ'd_ avs bilRedetity ﬁmdx;i&m(}mm Tris

ni N sca (0] . A Z nal. wni C l. coO | e o
B PonBini e Snsbesicd RGPPSR IR SOl e apiher 2o at 4 °C,

change thef solutios evdig 12y Batlaig ecidf digrstiongwasnbudfiel odt@Mng a solution of

o.0ofcTingi i Ot 6k Bl a2 BRI Ao Bt g appions

and EDTA radeyrétbase inkitbiton ropcittail, sheukattercolutiorEalaonpbmtaided 10mM MgCl +

b SRS TR bt s st f s, SR RoigPictBof 58 o it prbe

homdgeiiZer bt BGarivitudeasf)6] (iNekil a pjrtividsic woptnsioe dvasioblained; ke resulting

.V 2% ..chi.t o . Cor ' -
tismof B s8Cne ghra GO, (B ddid sl ARRLLAN,, e brous
scaffplily esudescrited fooseliimealeniived EGMh Bxemple i3d Iromumnflucrescence labeling

den S I B RS A B g oo sl

with &ireenofInerssdeninBrotsin ((FP3 exiribilpdrggod adiesigy opfy) these fibrous
scaffl¥id @ik EQt €d with dei oni zed water. (20-200 M),
extensive swel |i 2‘% of the fibers occurred, - resulting
iAnyrdseeripercef pilos it dprsaanBihersio, oF Fijemepdierde defvst dom f based
on thbRUcBRANES, B Q% ¥l Wikissiolha W dbcBBedl SINRLSE&T sthibfent BR part of
. alginic acid solution hy tituration and vortexing,
the cqpiQR S9PE3| lﬁ%?&’i%‘&?ﬁf‘%ﬁﬁ"%"ﬁ?‘d‘“f‘? tralip qr glpgwdictgay ¢ he
- Iwdleogelinvetiidal RdsObee QbRIbEE in 06 QhPAEdAM ML i SV, BWill be

. 18 UBST| TUTE. ET (RULE.26) YO 2007/ 064305 . .
appropigtpd 3@29@6‘7”50 “‘E}‘S—ﬁﬁ%‘e*hét Puperays abeRsCRRd/ormogifications
includihg/eatiotis GitivsodsCdbenitichspandics ehailzetn Frtiarl detal ima1H@d made to the

] honogeni zed by sqpication intg a particulate form
invenig 3 PO 8 5Bt REpoBeR v BEbar i fis il or scope of
the ingetioh 4 omilypddoiedh Glle presant siabedinaits oF, tﬁ)eré!’?ﬂé; tofid bbndidered in
10 . mM.TRL S. buf f.er antai ning anti biotics (100U m
all respecs a@i‘ﬂ'f#ﬁwf@ﬂﬁﬁﬂﬁe&?d?ﬁ ept omyci n and 0. 025ugl n
anphotericin B) _ This was foll owed by a buffer wash.
For cell lysis and extraction, the tissue was
treated with a soluti-on of 1%triton X-100 in 10nM
Tris buffer (pH 8), wth the addition of a protease
i nhi bitor cocktail and antibiotics, and shaken on an
orbital shaker for 48hr at 4 C. The |ysed tissue was
subsequently rinsed with 10nM Tris (pH=8.0)
contai ning the antibiotics afl protease inhibitor
cocktail for a further 48hr at 4 C,
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ro change the solution every 12 hr. Nucleic acid
di gestion was carried out using a solution of 0.02%
woRoEag4dosi n 10nM Tris (pH=8.0) at 37 C, overnpgikG2608/000376
addition to the sane antibiotics and EDTA free
protease inhibitor cocktail, the latter solution also
refSRkRCRed 10mM My +  1nM CaCl2. The product was
rinsed as before, then honopgeni zed using a sonicator
probe honogeni zer at an anplitude of 61%until a
1. PR, SRR HURRRTH RO ORISTERY,; MAD @064??.!3'0&% gis
tissue-derived ECM particul ates were reconstituted
into polyelectrolyte conplex fibrous scaffolds
2. BRIYRECKI DEMofOkicCBlttacdiviE il ViR 0a MR 15X 3Re Sresbustruction,
I mirunof | uor eScence | abel ing denpnstrated the
Transplaatdmapmelogy, bh&08R 36(iPT %t e. pr ot eogl ycan on the
fibers. Hep& cells stably transduced with G een

Fl ugrescent Protein (GFP) exhihited od, adhesi : .
3. iy M Lo Ko s T- SEhphoftie (it S0 gy Soogh Ay Hopatocsto
encif§ftoh Fr édRarebd Sl fodédons] TissaEPdgindsGiE i6(5) (2000), 481-95.

statenents herein. derived fromor based on those
docunents, is not an. adm ssion that the docunents or

4. Hdeminy B0, Blarkie TN Asitsly &, pedhri of., JéHasssow SyillocgeMe Isalation of the

oo SBtRRS o by Al re R B ity 1

the manner and detail as above, it will be

5. ERAREH GuE- Jab PLET S8 Pt ol Mhf g7t 85, Lawrncin C:7.

Extracethbiod magixv arodeciondiy Beiapnesicoblabts t quitured amshiodegiahie polymers

- weIERE kS bRl slEb il BT BB RS ot o

W t hout departing fromthe spirit or scope of the

& AR B G Rl Iy Tl 108 S ReRb RS bviooolyi compls

fiberp esstipoeq epginseling weffolds, AdengaldMpierialp.d$1(2006) $41e4. 30 19
SUBSTI TUTE SHEET (RULE 26) WO 2007/ 064305

._PCT/ S&2006/ 000376 REFERENCES 1. P.X. Ma, Scaffol ds
7. Figigy Gy, Ghien Sqfthalia SNhrin seresiular guafdy mjcongsy fopprbing celiular

- dinaRdion, Rurdee 1aUH) Googionogsnei o ext racel [ul ar

matrix as a scaffold for "ti ssue reconstruction,
Transpl ant | nmunol ogy 12 (2004) 367-377. .3. Chia
S.M, Leong KW, Li. J., XUX , Zeng K, Er P.N

Gao S., Yu H: Hepatocyte to enhcapsulation fz r
enhanced cel lul ar functions, Tissue Engi neering, 6(5)
(2000), 481-95. 4. Hedman I1C, Markku K., Alitalo K
Vaheri A., Johanson S., Hook It Isolation of the
pericellular matrix of human fibroblast cultures, L
Cell Biology, 81(1979), 83-91. -45 5. El-Anmin S F.

Lu HH, Khan Y., Buretns J., Mtchell J., Tuan ILS.,
Laurencin C.T. Extracellular matrix production by
human ostcobl asts cul tured on bi odegradabl e pol yners
applicable for tissue engineering, Biomaterials,
24(7) (2003),1213-21. 6. Wan A .C. A, Tai B.C. U, Leek
K.J., Ynmg J.Y. Silica-incorporated

pol yel ectrol yt e- conpl ex

20
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20 fibers as tissue engi neering scaffol ds, Advanced
Mat erial s, 18 (2006) 641-44. 7. FlaimC.J., .Chien
woSoo7/Blpsi a S.N.. An extraceiluiar nmatrix m C PORISGANG6/000376

cel | ul. ar d|fferent|at|on Nat ur e
Thcl\?&f'ﬂ% E“"E? e invepyion are 2§ ¥p8Ws5H ) SUBST| TUTE SHEET
RULEAMndMa%ﬁHthW aCT/ S&G2006/ 000376 The
|rrsde n invention are as follows: 1. A
maf Wéﬁ" 8%?3?%1% ﬁ’ﬁ‘r ng: a) reconstituted
eb) r apcdjrdlaa:trahytemamplvaxﬁbm;d b) pol yel ectrol yte conpl ex
flb and. he fibers are
H&%%@S‘E 'fﬂé' e%mat erial scaffold

ot2 cl ’ﬁhemxdmatm paaffoldtolf elapm It yehaeib thel polyelectoriyte edmpliex fibers are

- f d
wmsn%’eﬁgﬁ.a Seap G RlsBF o R RRBBy P00 PO 01

cBai nTig, blmmamlrscm phélyica?] wherpindbe peyratips peodiarnis sodium
ltegl nate. io 4. The biomaterial seaffold of Claim?2
erein reconstituted extracellular matrix is

i fic or Pesr Hiometeriah seaffoldeoffSlaipe 2t Whemeip resenstistied entrdedlntar mairix is
caf f ol d. of
s T A
i Bic or P ieraeeriah sgtioldeofyGlaipe &t Wmein reconstibned exitracdliplar matrix is
inco l@feﬂ%@%&}foﬁf&&t{oﬁ%&m@os R RiLARE hdodboscaf fol d of

alm 2 wherein reconstituted extracel lular matrix is
r& i nehsrierpatediall seaffold ofifelajse 2ywhardm respustithtedopstraceiiulpp enatrix is

incoRioRRELRG 58] poBRdbl plethcftf. any one of clains 1, 4, 5 or
wherei.n 't he reconsti tuted. extracellul ar rmtrlx

i & dethePinmaisrighicatinld of ey uei9f slagps L 381 6 Whggidhe gronstituted
exua’éann@nam@ 8 déried ﬁaﬁf&aﬁ:@d eéus@k ammaﬂus\a&ber ein the

) e Sl BT e B BB o

group &ﬁfﬂpnsdlgl Bk, h@@sﬁah&eas; mdmy,esanns Nadrrobwl, aﬁiscle,ble’at‘m havgsl gastro-

| nt estjnal..sub . Thebi omat erial scaffold
m“’sg?n& wléf‘ WI“PFE‘P‘ tissue is rat liver
td.ss lmm bﬂu&:ateﬁhl&;ck&”mc&aimas vherdd td ghimhl tm&ye melmi tissue.

oA+ s vttt apRie o 3 0GR PR Lo ol o whrein e

_ recansetutesl extrhoglitiacindtrio v denyedfrematkell chltee gr @l salapadr fran agy one of
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%Bﬁ‘ﬁﬁlg é:sg%?cng% %&P J laaultS [tfntxnc&je L%l?sg th}r a(S:lt n eI placental

cells BWOWSM#@M@M gt;lls,uummw ypithplid] loeils] aithxg Igm?’.l. celis, Mucous
ool B 6l VAN AL’ Fand WO Snmnfil et R O BRI et
cerunpiposrs ghad cgllsamww@t glagd rellsi awmnegﬁwmglwl de&s, Moll gland cells,

scbacB&ds! ﬁl@ﬁl 5%@@"’1}3?\2%1315‘9 g@hl (§>i a %ﬁérrl'e %@%ls gl(li}ﬂ vesicle cells,

cells, - aceous
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