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Thr ee-di nensi onal Reconstituted Extracellular Matrices
as Scaffolds for Tissue Engineering Field of the
wo pwention The present invention relates to fibCDES2006/000376

scaf fol ds conpri si ng extracel lular matrix and to their
Jy@el'ﬁlmeﬂﬁ!@nahBﬁﬁ@@ﬁtﬁgtefBﬁ)ﬁgaoeHulaﬁMalhﬂceS\&mSlcaffolds

Ti ssue engi neering {5 S%@E{"ﬁhgﬁﬂg@f' plinary field

that applies the principles o ngl ing and life
sci ences toward the devel opnent of bi ol ogi cal

substitutes that rest or inprove tissue
function of a whole oﬁ%gjn‘)@?qéﬁ%rﬂ | neering

t eclHwingesesnt lamtlmmbtes & Gbibinstaffolds easprivingamphdetialti matrix and to

thtiPu Egnugs%egg :‘ng t herapeutic and clinical procedures
I ncl udi ng Rot> limted to tissue grafts and organ

transpl ants. Tissue engineering is still an energent
field characterize nowl edge gaps.
Key know edge gapsglaglyq %gnﬁaotqgﬁ%%"g'ognd early 1990's
i ncluded sources of large quantities of cells reliably
an Y18 S | red ..
ot T eapnecpt BN 45 ShisR S, B SRR e grineivles of
engineering| and dife stiemres tiwagh the ptcyslppraént SJf gmlb@cal fBubstitutes that restore,

h h
maE‘ER&P 89 ﬁ-@&%estls%ﬂéj ﬁJthlo'ﬁ §t A p/h}éfgn r‘gab hs&ue Wg}nsagﬁ etgi:l'gnques and

ted ti1ssues, neans o
mait@flilab"r f!l@dr incsasing agplicatind 6 an uawdemamgeuéfamempduluo andtlinical procedures

I t
mc“?ﬁr%eﬁtg'tnglagr?]ﬁ 2R txsgdei’%éfgsl aglrﬁg)zéatnl"t?agg’%?{gesf W%@%‘E%ifﬁﬁ iS still an
em@@eﬁrﬁeém@@rafc@nzqdrbe comsitlefahletkmowiedbe sqpeci fi c
or S SEPRLRC AR e e B30 Sn N7 RhoR STy et ar taree
qua(gfltl@ps afy @6118Tr®sbl§§ an glonmdlablygexly@smgl de;nrdus gﬁenbﬂyyehsn Gletails of the
muﬁﬁAel e §ns%n% Elaﬁt@@ tgg} s IthaeI Srolﬁcefl | erPllg:%{n grbrf gﬁ{@g&l? signals in

Cess 0 I Ssue eng’l neering ar
mOOﬂlD@eD&SIS cafifiolthe A vsnazbﬁnddmgaqf be;;lamm/ ¢isdues) trheans of controlhng
angt Ffééeg;_ﬁgn %?de?{&yacglle\t?e't :Ide fi 'a% vfasc ?Péfz%tgq&leof £6- Exgﬁpgona tlssue constructs,

I mensi on | S
desigh gpransipdesi tt tlc&e fand oatusuzaf lﬁloiedcttnts (}inddlaoﬂiruéesﬁﬁge tgeBhiques for the

on for, cell attachment
manSER Lt oL Rl it B o BER R P ing T products
bet\irdqre tlmm@rofdlamlifa@urmancbﬂle dalelof nsdgei ent s | s r eqw red for
the Sssue.on the s
B| od g‘g}f‘%‘%ﬂﬁ? %"\&’9 YIS [%lgg éssarsreélg'lngerg’lgé?aé%rta@rl Gpligto be used
in theo pragesscelff fisshel edgircetiog tai‘eetrﬁlmptantehatntts ar gaffeld. renoaEdld may be
. C I neraII equire e event
oS8 5 04 ARG, BEACTRR P et Bl vome
forntatiggue. For both ti ssue devel opment and regeneration,
d bute.tp th W .
%fé{rbgen h%I c egrg]tgcg;tér C%re]tgfr {d 191?1§ij%8?t| agg &gtsl?m etg gl(aaptatlon for cell
attachmeniogrsl dtffs&:orbd qel esigiante dnd)axﬂréus&eﬂ pioRiicsy. | BHle pigief HiFRSion of cell
nutri%?ts ﬁ% ?%c{u%% ‘:]f%rtr !ﬂ@tde%lopm n‘P of ¥heedt1£sgé 011:1| Re lé,lceaft%[bg B %egragablhty is

another desirable characteristic for a scaffold 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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fhegg% ani on %recursor In yet a further éenb

whereby they are accessible to the ceils. There are
several problens associated with the provision of
woedorioests to cell s devel oping on scaffolds. TheT/se®oahoo376
JoA=In e act o
i it TRGCACLS S SSQUD I LACH e
W@EPZ@Mtfw@@@e@esmblﬁmthh@ﬂﬁore there are broad gaps in the
| etfie Qe SRR LORGAD W REpLIEEA? b BUAL YPLiL Boveloping

eneratlon strat I es I ZI ng I oactl1 v
OHISF s Thfuserps certait fuiiat @ate@l@q; $uph ps FRgompbigans Ifectars @é,mmwd by the

exé‘exﬁélﬁ h8hReds Bs@éaat&ﬁw&ﬁ &E@htmuéﬁ afﬁx&hgﬁmﬂﬁa% KOOWhEIHR in the

as resulted in solutions that usual y focus on a
lewﬂ ﬁfdflwhd% reewingfthe fyatorsdrvglved i Eqengration, Bragieirgiferdmmobilizing

biAetiveVigaddst diethe 3catford f)xohtﬁlw&ﬁl% tﬂ&h@l@édl@' ihYa Qﬁtaﬁﬁg PBRn from the
%Q herefore there is need npr.ove
nilHi&rowedgsaiap hasy qcﬁ'&e% B %01%9%% qhéfmsgalky&oe»éwmsa rgigutg fraction

of&ﬁ&ftﬁl@bé&ruthbf BRldgicaldcBlity thitarsaaffofsd SanRestidB be eawvceda&ith

ni ques of del erin e range.of nutrients

?F%c fgye Berg s oe gyed t‘%‘“ﬂﬁf‘é o i fine FRllmcgis © Cells ona

scdﬂﬁtch Ol pattiular) eiaRa e foramgeved tebhid g o€ dblivaghg ¥ wide range of
ven sc&ffold Summary of the.lnvention The

f.or
““%‘F%tig)n‘i%h? MAFEIIH rel ates to the incorporation of
eXTllem‘, &l thel iatheraded | fr; msModseth dacréige ¢led tafigd 6f Bidlokidhleacavity for a
vml [ Y fromaninmal tissue, into fibers forned by
g @rtaci al pol yel ectrol yte conpl exation form ng the
baS|s by which the ECM can be reconstituted to form
. three dinensional §§ﬂf trices are
“useful to investigate {'ﬁygﬁthﬁ'ﬁﬁgﬁg@)@f& t he ECM on
cellie preenbinygeion apldtes v dtei incdrperation pH Mmitsicellplappatoacdecreted by
cells 9? I:\hﬁlr@e&gdeﬁ%&{ ﬁ?xﬂtaﬁfmfﬁ WaGE llgt%%be;sj ﬁH&i bfﬁl?egfagfa%&e?ecﬁolyte

rst aspect eséent |nven
wrﬁrlwmeéow dreabesis By wh;@h‘ thsi HCvame m regonstituted to form three
dmfcﬁﬁm tdabbiag dssont ﬁﬁﬁ%k&élaﬁr usBRM fd HvesRBHe 3 mﬂuence of the ECM on
pol yel ectrolyte conplex fibers wherein t trix an
celliphenctynsetnd capstitytenaupBisi ppreash 6e ﬂrate@@neqm@g @f Hinaigpnplgissue.

ONEecBrIRR0ion® Hrst Ofspdch &f fﬂ'lé' ﬁksa‘ﬁ? REChtior Weere is prov1ded a biomaterial
ol yel ectrol yte co l'ex fibers are conprised of

scai) yompPriging ﬁF\“é@ﬁ?tgfﬁﬁ e&ﬁaceaulpb IREES; oqaldpww?cgekyte eppplox. fibers

‘whekdip that@RRCtheBRY:s arE g cRalg AsbQReddr ECUT SOT I S

precur sor i s sodi

chitosan and the yani on
al‘feprdtg o PRe §HBed @Fﬂté#t&‘afdﬁfﬁte'ﬁpectr%% BRlyel P‘f‘m‘)éa complex fibers are

confpXibédosred pdlj@tionrptebansor sdia aﬁﬁh%ﬁ&ﬁrﬂoﬂt O hftfther embodlment, the
_pol yani on, pr ecur soy

ol.ycation precursor and t
polegich R uEiog dt FAHNTRD Ak ibe ReDATiCR BtFoRReT evE S lp gnother
emlﬂoﬂamdﬁf; eecpastiait@lexitratdiufah Ma@liy@madrp eratep 1126 ti egxalycecﬁontﬂa@ursor and
odi ment,
PO YUY extracel lular matrix is incorporated
i ik @ ﬁinthexpednyaﬁmem, pé@astitgal extrdtelir satdir ish ﬁfcorporated into the
constitut ed cel l.ul ar trix

ol SRRt of UE dofRR auf oS, o weRE bt SpbOBifhe ppSngttuta
cxtraqsvklulhzenatammmmmiateduﬂtte tierpiolyahioti ipsesumor. singet @ Girthelr émlgrtiment,

the ttego“ansgt'il%ﬂ Q—:x&%zﬁul' &x 15 erivecll 5% cultured cells or animal tissue, In yeta

further embodlment, the animal tissue is selected from the group -comprising skin, liver,

_pancreas, kidney, bone marrow, muscle, heart, lungs, gastro-intestinal tract, brain and small

intestinal submucosa. The animal tissue may be rat liver tissue.
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pancr eas, kidney, bone marrow, nuscle, heart, |ungs,
gastro-intest nal tract, brain and small intestina
wanmuessa. The ani mal tissue may be rat |iverPCT/SG2006/000376
tllﬁsdH gml)&iu% %mqir%ﬁectofhe}ézgnsﬁhﬁeﬁtex %}Qﬁ&ﬁu’ Jihti)?is derived from
reconstltute extracelTufar matrix is rived From
celcatpreop kellgrselegied frem| agy gut efdhegrony mmﬁgmg@ﬁewﬁwtsm cells, adult
stello Qﬂrﬂoblﬁ.‘g@lﬁé %H&h &n@rpm@ma c'éﬁsemrgtﬁlokﬁes Bl éplc%f'rﬁzmcclls urinary
| oned pl-acént al
epltbehaétqe%@yhesy g&?@éawﬂepma@rlmpﬂs@ eppus ogllsi iyam yEbner’s gland cells,
maﬁmamlidda&ﬂg Qhdrinal Eﬁhﬂ %élfs}’ceg\hﬁ'f S’usc%nhscells{ QLG %w&a@ |gla§d cells,

serous cells, von manmary

apcena Sreat glapd el Gl ards LS, scbsseom Hoseup aRoNear T gland colls,

Bm%ﬁ&fs' FEndS VB! seiliad GveSitle! colls, FRGREHd Bland BEIRY bﬁlbé\ﬂ&mcaﬁ bladd cells,
gl.and ceIIs sebaceous gland gells

Baﬁogﬂa %!e}di gellsg Liiftrg cpland gellsn yteging |ead f%eé%ln%qﬂs,véoﬂeé|°@118 of the

resfiRbdr or Bigesitvatitics] aiteousalells of B¢l JammicE! ﬁ&xﬁigelgb &91;11; of thie gastric
na ce

el Bt yHlic SIS o s o R, TaSi Ty priduing b (opls) 5t prodicing a calis,

sonfaesqauﬂ-ﬁtodﬁglng)DEdﬂ‘geﬁns yﬁlctdaa@ﬁcﬁypepﬁﬁeq;usd\mﬁiglcsusyf;anuwuc ductal

e IEE Bpnd HIRASE s 1o T bEeeidss Seioige ST Bl of the

' lungl anmago pmptamd lddlsl;] gltanﬁ:tiia& pissitagt @ qidsnepbm ﬁitmtang cdlls| Hohmone

[ ea cel

d .
s F GG 301 of BRINBS bl pRoREHA St Ry eand oot

- adrannlt ghadi aells, gbyqslecells, Jpxt@mcrylheeanebf thhéudnayggnaomaaieasa cells of the

kidn%gllt ;Lee?i r{g) dar cgﬁs J)iutp d?i %ész?'{glap 'célﬂ'otf%{e}/l\l&t% ?rﬁls}f %orrgi/er cells of the

at e posteri or

* integtimk striatégotugisd eelbeqummng glg@dsl @lldﬂadﬂﬁ@pghﬁhabcpeﬂs brush border cells

of ﬂ(eeﬁrgkxfrx%f {[?Metorfgﬁé gxlﬁé}yfl@aﬂtu%?%glls‘:&'tﬂxé}gd&g{, A5 dUaR Letls of the

and ce and ce

ducﬁuhlﬁ Fﬁ@ﬁmlmdmlaldmﬂlc@akﬁw% ﬁed’fdmnléwal rells. h@a@eﬁssa fat cells, type
1 pnéhdc§ie®fp aﬁ&@ati&'cﬂ@@élls Q@ﬁhﬂ@&’ﬂ (ﬁl’ét &Al L)fsthg SwldiGlad, %ﬁéﬁnated duct

nmesang |aI el | % brush border cel’l
celly pfethy ﬁ‘tl’é@’tY &leld élf’?ﬁtfa’ﬂtt@dd‘% eql of dke mamparyegland pmetal cells of the

kldngil Bﬂi%ﬁlﬂt&agédobﬁm& ﬁ%&g@méﬁluQ %Jzﬂs%f tlJQ',r tﬁﬁrb d@ﬂéﬂ@ 6f the loop of

oxi mal | st
Henle, paliegingfuet o, dst cols &, sepiat V?Sicéﬁ é‘Hthcépff af ¢ progfate gland,
vascOMidbthslifchry, @ﬁﬁ).vxaeaélﬁl SHOTR colls, |s!i1ﬁhi%§§ c&ﬁ'linﬁmg the penlymphatlc

e Ry Pl g i bR o Re bl 55 ot Besip i pavmens

cellscof thespiafardcligoid, V@l@dxy gbxamial dRDNGL the @€ Goagit enaahéleal adils, ciliated
t he. sallv rlat d duct eIIs of q
pells Vog %}&ﬁ é‘P?’e cells of the vestibular
appagit\nmﬂ bk war, 1ﬂt&di&ﬂtjﬂ eeEllschf thé‘l eréﬁh difeslor@,l ﬁbmbluituSpeneﬁésl &f blood
hi n nen oop ,of Henle, coJlectin
capiffiet "ts PoRGRE S0P BF eSB! i vetru T fophuocyte
odontbldsts, oddohheytps,oshcaﬂmcgdean dsteolﬂ:stsul a@steoeytet bgtopadgenitor cells,
hyalqo?lek Bf tht%Weolug k)f)(?f“htﬁ% ieeét%g%(é C%E olfﬁl'é ;ze )iaxlnp uﬁ? gpealcé Sf the ear,
skeletal mlﬁqetchJ@ ém«'db hymdh atlisg sxsmih enstle tcbiés, a&mcpﬂhbalmekﬁs red blood

cells (&Jlﬁé% rﬁg%iic%ﬁe (?c]ygg | cl]pﬁxﬁ% wé &%u@mgcrﬁéh%ggn %r%brhan s cells,

Osteoehﬁet%ﬂnm celds, Inswmgllall @llednavefblbfsls,haxsmghlm dpsdipbilsy gnast cells,
plasrrial%ﬁg 'H&Hyer "1“@119 %@ﬁéﬁor Pk ﬂulmléxﬁm:él nﬁ Meﬁglrhf féfﬁf dofA€ cells,

vest I*ar “apparatus of e’ ear, en a
innerthgis celﬂSgeﬁfh@ praap of Cortf, |omebb41asqll§ of ﬁ@rqrgeyxt dLaf, tMbebldﬂr cells of

capil l aries, nucl eus pul posus cells of the

intervertebral disc, cenentoblasts, cenentocytes,

odont obl ast s, odontocytes, fhondrocytes, ost eobl ast s,

ost eocytes, osteoprogenitor”cells, hyal ocytes of the

vitreous body of the eye, stellate cells of the

perilynphatic space of the ear,
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skel etal nuscle cells, heart nuscle cells, snooth
muscl e cells, nyoepithelial cells, red blood cells,
w@b@uebsvs, megakaryocytes, nonocytes, connectPEESG2006/000376

tht VeSHBRIaFBHQARE 30 83 cal- PBAY AR’ o3 t&%&t%ulﬁablﬁaeﬂ@&ttﬁe ear, type II

dendritic cells, n1crogI|aI cells, neutro
tagle, Bpch g5l qliactoryReprgps. Pasal calls of elicfosy cm'lh%}% typg| Ijcgrotid body cells,

y‘E@iIRﬁfotﬁ_ b6/ deﬁs M&PE&@ Slﬁfma-fy G&lsclx? nedfbis! sﬁécxa_ﬁs&ﬁfof §>uch primary

[ler cells, cone cel i nner hair, cel
segyory h%e"é‘f“ﬁaFPeB‘f‘ ‘Seﬁr ?‘F t“é‘lﬂeé%‘“rﬁalpﬂﬂ@‘é'l | PEUTGRS t%’&clﬂfsﬁdanf"f pain,
pr@ﬁmﬁ@;ﬁttvle pnﬁl‘d@%edsofy&ieﬁroﬁg IchSlirefgid uieas bf el b@bnoade ﬂéra&déssystem

ear (% e cells of the vest.i bul ar a a¥§
sdfneigongis of e qnofi PRVBIYHEM BSPIORERAPSPY of the stonomic
nefeius @ysgam bxgﬁﬁi)llliﬁlﬁ:lellsmﬂlﬁe Olgh of O6Yf, @fertpiledr icelty of & gdn of Corti,
. car t | (0] S ar oti
inf phalatist el 4 e e of ot e saboeb fit o GeisPeiap SEGARS border

celis, | Hiousgn @ﬁmssomom@mnm of theewestitulas @ppattus, twpppeing tebliseof the taste
bu@r I\@ 1¥m s 81%90 %l%legl dehf ar 834}&91’1 callsP gﬁafltleoc%ﬁgtéeln}@%c glial

SEnSory neur on I°C’ neur ons of
cetlsut mmm cofnibe \ooutsal snesitogsn syatekne laﬂrogytes réuhorentaf meheus system,

ohg&%eglﬁt% s S&hy Qéﬁ§mlsye§\%o%§]sy§§19 tz{nge%r ﬂeﬁs H)Ir \?&ﬁ el?f tl ngeﬁbre cells,

ono c nervous sys I ner ar ce
m@ﬂ@aﬁe%teh@drp!gmenm ﬁglthepall dells, lreeilgrsemépxdlhlml 9¢l§a¢pgomum, oocytes,

spg‘ﬁi alo'cytei1 athe uﬂp g@%ﬁ'lanfo(ahhlé c&fs $Bi; %Elg fxyrg(%{ e&ketPelial cells,

al angea e organ of
hemqascmmewiumtmwh@eﬁbortu ng cells of the

veght RutbA%inARRAEA HSlar ﬁl%)ﬂ%!z}} @dé}ﬁ'e& $rof ad &‘?eof)%t &l1%ine or a

bud, supporting cells of actory I'thel 1 um
hepgtonpgciomaeell foc. sﬁteéllswp‘rlest eelﬂ ll@e is M-8 73 Tg«t hepptogaspipema cell line

is G20 "Fhe BfoilaRBalcRiTdl dlna P B OB NHYSS £ Masthb E@ﬁﬁiﬁ%a&:ﬁt

the central’ nervou em ol igodendrocytes o

st
cefft FRfPehERRAYiRen 9§% i afeet P@%lqr@ﬁelabfﬁaﬁwéwaan further comprise
at Rastl e Huﬂ@caﬂy E&tﬁrefﬁgkﬁt,s and"®hé8iaalé Bdlogically Bdive a Fent comprises a

B e bl o

S p@hﬁlﬂwg@mf dells aby/seldcrt Foad dycdne of tﬂe| gﬁoup%{nbﬁhhg &fbiydaic stem

oot Y SHE Phrely coRbeTlsctiRrret (1lbdBRePates: pplpidema

cellsptritiary mthgliab&llelealh\xanglﬁﬁ(bmﬂa,muﬁﬁtmhk asﬁous?édllls vioh lBbnéfs gland

a hepatocarcin cel The aosteo st ceII i ne
oot BRSO AR TRl b Sllc o, i e T dond
cellsj giocting evdabglasd aéltso Mblinglgnd uesltsh mba@ouq)gllaﬁce cals Bearﬁtan s gland

558 Lol 08285 Mo Sy P YT S

cells,oigrthiolie’s fentl eells, Littre shind|cell, aitdring ead:dmeuml agsngobleinetlls of the
res ﬁJr?'oP ﬁ%\}a t%‘l ﬁgin%@éd gﬂg tok' Vi &?Aﬁ %ﬁn rehi%%%ll? 0{? the pastric .

uralit 5 see
glar@@ apydie oplisoditles ga¥inie ghindy mmmypfcﬁucmelﬁl ®118 r@lcaylnenrowmg o cells,

sorrfa’c’o@ %1%%(185{% BErL TR l?g E%B%ﬁgp&ﬁpp& &'JF.S egséli dfeatic ductal

ad tem ce
cellfpl Paleethtcglls @feﬂhp smalk intestinprdiype Hpnewneaytes exfitetelung| Cler@l ¢ells of the

 fungy dnfedioy pfBitdy eénsahm&ﬁlehét E@.ﬁhdm\sﬁl&énsg{)%%ef‘; thitery EO YR mione
el nmary

I's, serous cel von Ebner s 1 .
Secratv% glisen §e guber eratgqyawt,c@w gload ailsn pasmthyraid gzland cells,

adre8l %lﬁnd &H§, rgoim NE %xt@l&ﬁ&uﬁﬁ LB ofﬁ@@&de@%ﬁﬁﬁ@ém&l 88 of the

cel Vol | gl and cel I's, sebaceous
kidngy, pegipalar sellyof the kidaey, Bream&l cellsgqfégedklém brush berdpmgells of the
vesicle cells, prostate gland cells, bul bourethra
gl and cell s, Bartholin's gl and ceIIs, Littre gl and
cells, uterine endonetri al %ells, gobl et cells of the
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respiratory or digestive tracts, nmucous cells of the
stomach, zymogenic cells of the gastric gland, oxyntic
wa@elr®643h5 t he gastric gland, insulin-produci ngpdr/862006/000376

lﬂt%éﬂfgl.@ HL&QP&M?& A6&ik %lan&so Eﬁf t9§cfd@1t épﬂh@irapcngQ 'bﬁgh border cells

I's, pancreatic. 8-8% rodu0|ng ce
of @am@a@h mbwﬂmﬁ the kida¢y) distap elﬁwe’éwﬁt kikngyh éoagﬂ*aw ells of the

duétﬁh?éﬁér&ﬁt %; ol priRiRHERS, bR yRfal 6R8 c'elllhn Eepagcﬁésa fat cells, type

ung, anterior pituitar
I phavmecHey pancesatis ; st F?HF:WOE%T"F%‘P dysh qlis of S]HF%t glapdymgnstriated duot
cels®fl e sABQETUR, Sxﬁﬁﬁtﬁﬁtbcﬂ Buck @bllsSofhe Hﬁﬁmﬁiﬂl 184d, anetal cells of the:
respiratory tract, roid gland cel rat F
kldgwa&iamer@lqsgodwfeé ﬁ%‘lhe éda%ﬂ‘%'@?frl@s ﬁ%%fdhec@&w Sgg ent of the loop of
Heth{@oﬂGét?x@Elﬁbt' Rlls, @adt! cBlIOdf thdrsentindl Rzésl){rlgle rmfeweas gems rostate gland,
cell's of the Ki ar. cells o
gt e et kbl Gt el P mphate
sp aEé"@if tgé e&f ¢elll|§1,mlﬁg thg &i@@nﬁﬂ@ﬁtlﬁﬂafbeif |t1fe| caf, chg@tﬁid piefes cells, squamous
S,. ga er el al. cells, brus
oo oh StpRarbaiplifaLs 3F ofrreysoutal PGl ets, cilid

cells Ulstng prei)dlsivd)ﬁnbdﬂm, kmﬂbblﬁsts cpiammi Isahihdlamei bedls off théevestibular

péxaﬁxauku ef f er tﬂé‘ﬁ A Cy? Prog{éxftf Spena/tes of blood

capnraﬁelsmmytees pulpaaus roeldast nf; thfbumterwdebtal, dxsc;nmﬂemablesjs okgotentocytes,

odot%ﬁ glagts odorl'ﬁg Weat 19(%% Yi {l%%laé&%t g&?:%&'l%gs’ ggtg(%pﬁoeg%gitor cells,

sa1|vary g an
hyahemtes pf) thg [vitredys lpmllyméﬂal eyq,e:ltdll@te@fella picthi petiigyphatic space of the ear,

skeg#a??ﬁfs&ﬂa léglls Hgagplﬁxgcﬁs eﬂ:g m?thkrhg&%yﬁgnl 0 e%ﬁt‘li‘épal &ﬁé | :8d blood

segnent of the Qop O ect 1 ng

- cellgydatelets) mgak@mmee,emrxgcms eanaeivaitisge nwe@pl@ﬂges, Lerwrhan s cells,

oste%@#a%é hatikie c&fsoﬁﬁésglag bapd neﬁ%%ﬁﬂg %sn?(f Hiad hﬁgdpﬁils mast cells,

nOVI al S, Ser osa ) uarmus ceil
plagmiarfiefig hp & heslls) gnnptﬁ%m E C@Iksa'@k!ero? C‘tlﬁe l%léﬁr cellsetop gells, Cone cells

inndr Hire1d Hanehdat ¥reha! dnﬁersiﬁﬁf(é@llsogf th@ 6rgR@bf C&Jﬁofyﬁé Hhair cells of
pl exus cells, squanous cells of |a ar achnol. d,

the pstibWlas apppiafus <if it cag dynesl sl #éh%y@ﬂ W Fpegptus of the ear, type 11
tast& B&PENS) dlﬁl:to@eﬁéuﬁms Qdai;dl aém@m&hét&y@mmgmwp@nb@mmody cells,

Ianun1sen1|unatun1ce|

AT Bl b ey By s P PUTaee gqrﬁ@mfappﬂmaw

seusroﬁe Rgas Gfecialised, fdri M:@Mmes privgdy cyémS Obpdolai@d for pain,
illari.es, nucleus ﬁg&@us cells

PTORW@\YE PHBAY Sensgpspeur W%\g‘?‘g‘msz?é ﬂ’&ﬁ?ﬁ?&?f?“&‘m ous system,
adrep @It dnkaas tof ,thed ﬁiﬂﬁﬁoﬁﬁy hasouscéistent; @epttde@c osik@e b)lff &Hﬁf'] sytonomic
osteocytes, teoro ni.t or t he
nec G SR GG T <TG By 2 St PEL P Lo PEPHEC B B ofelf of cort,
innep phidldngeyl hnallls ccf ﬂwagm affCory@uen phalai@hlesbﬁd ofithisargsn afal'drs, border
cells Zfelnsen ceﬁ% SBP%O On%éeillf Sn?ﬂbel aefg@r eap%z?rlatlél%ksgnaj/)rté ﬁ ceg\s olf ‘Hle taste
bud, nmuppartitg sellscaithe otfeci@y tepiislismySchwpinaglis,, satcHitg eellsaaiteric glial
ceI teoc S c 1 groglial ¢ S
cells §ms gol%l tzlg Jggézlhn% rﬂ%? ))sttgfgs Oa%ﬁr!:c%y’?‘&’h (;r?a gxte %gtr?\s?er%ds system,
ohgqﬂea@naytwetbﬂ the ch‘@labeq:rvdﬁs cpétem, agerpprleasspitheliabedlls slens fibre cells,

: ,'melelﬁ.blz cesr ﬁrgnzgl %il_)%l?ﬁn ted eﬁtlhé#ﬁ%eﬁ? lllllss% g{ngxg ?ﬁllxéhﬁl' cefif %ﬁéo%%tll oocytes,

spermempﬁesaﬁpm@tomm qyﬁn@d’p&rcle cells; Fertoli pellsr thmus epith¢lial jgells and
hepat il B 3buARRB BdforOfheldE €ar. type Il cells of the
vesti bul ar apparatus o e ear, type Il taste bud
cells, olfactory neurons, basal cells of olfactory
epitheliuni type | carotid body cells, type Il carotid
body cells, Merkel cells, primry sensory neurons
speci al i sed for touch, prlngry sensory neurons
speci al i sed for tenperature; primary neurons
speci al i sed for pain, proprioceptive primary sensory
neurons, cholinergic neurons of nme autonom c nervous

system SUBSTITUTE SHEET (RULE 26)
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adrenergi ¢ neurons of the autonom c nervous system
pepti dergi c neurons of the autonom c nervous system
WO piveeqsns | ar cells of the organ of Corti, outRCT/pGRU0EN00376
cel n -
the[l §rf9[fghe"r Ig??nb%g&?éﬁf %g ljlt%g ?iIsk feg’n g{ga.i%t@l Q:Sae%xtrtﬁﬁgma Bhtrix is
deuY@éi@rrUfell(lmm derivpbiromany ef thacelltimes ghvveel | s, supporti ng
Cehbcirllhy 118 &Rl QiAls ARRALAR iRen P RRLL is?ﬁ’mﬁ@édlasm@cflod for
the taste supporti ng I's of the olfactory
syretbe?StSn’slaubmwat@tqhm plde e method squarisinge cel |s, enteric
g9l bpl esthdug, exﬂseénea&smahxtﬁ% GRBIal oBEYHUS System
astrocytes of the central nervous system
ol Pyo ipg § pargowite sypeensiOROFR} nervous system
anter i 9fmihg polyeRétdit bahpiee fib&s witk e JukfnSiof 8 b)Sunder interfacial

mel‘anocytes, retinal_ pignented epithelial cells, iris
polyplgehobite %?RIF?@F‘P%F"“@&O% andogoni um  oocyt es,
Spgy MebR&H ﬁﬁ,scﬁﬂﬁ{ﬂ&hmeﬂ;m ovari an foI licle cells,

Sert ol th thelial cells a
hef: 3%0536%& & ﬁoﬁhﬁd PR gld“i: BB h AP0 Pr?éf‘r Lpproyifed;a composite

ma{tddfél dotiprisind @ go et ddite bdigpléd arnﬂtexm:ﬁﬁﬂir, mdtie
lular matri x.i.s der.ive

oo b ent o he T eyt e e g St g a cell or

‘tlssﬁe ¢yl G ldgsctibedalo@e ond caﬁlbgﬁf;ondﬁerédfe Ip mesthat enibodiatehi afithe third
t [ [ t

X T N T R e

S smbcatdxmtoextfmaﬂehdpwta:f tlmp:resmt ﬁwamOa, theregistprowedad aobiomaterial

scat[’t;o gomrﬁns Obt al I’tlltut , ca)’f liu&a?% X, ?&g&g&%i 6{1091{1%1%2 fibers and

e conp ers
seedaiswmsvm:mfthdx)xtnamﬂetar nm:rem dmwﬂ frool (pbelsemt pokipiler cell type as

fhe%?éﬁ@é %@tl on. conditions; and d) formng the scaffold

e fibers. io Accordl ng to a third aspect of the
préesording tov e rfifito Aspeethef; e psesprt duvenion, sthergrip @sivided a biomaterial
fd%dn@ns&%%bx%hﬂﬂedaeﬂ&!c&ﬁﬁa‘?%Jﬂ Y&y GemBlye caf ex. fibers and
extrac ar matrix. In one bodi rent of ‘the third
seeé@b@&@ wherrin therexfracsilplar mptrirds dorved ompibe ﬁmceﬂlrtm a5 the seeded
celg€l | or tissue type as described above or a

conbi nati on thereof. | n another enbodi ment. of th
t Hikgegrd agpf@c% sixfip @snepinplode tREesARlBYGREPD, CBFFS i é’é"éﬂd&d a method for

| profifRRtihe &iﬁ@ienﬁhﬁge&t nf¥int@nidl Qﬁ@ﬁiﬁfdréﬂtlaﬁﬁ fHeRdtPpd nd functions of

Accordlng to a fourth aspect of resent_| nvention,

seeflqderells, fthe method qeupasing REPEE| aqlre% 651# YE QT B hiIPRLqT g biomaterial

' scaff618 O debdribb@ dbevd bRl ehituging saidBcbded , cell9 hajtdr @oh dieibiét @nducive to

| ex._fi bers and seeded cel | wherein the
orof e S PHACA S RSt A, BT A PRFISS g functons of the
~‘see&dﬂ§bﬂlsar cel | type as the seeded cells. According to a-

o 8‘2’%‘%%9 %f liflg?e ‘%ﬁef%ggﬁ Vog/[g Eé gg%?lpg\gna&d other features and.

advmﬁmgm of ieuin@ehtinxit wmceé hpﬂaﬁmt fradnr the folhotie deailadodegdription of the
O[ﬁ)%flb rs.a eded cells, wherein the
prefgrrec onl o|d > as We ?xg e?

Nt 4ce é}l?}%d fromthe sane cell
t }Imdleawnﬁehteofsthe;owdcxﬁahloa thé\cwa " dormgyising” anaanx tihcladipepdincipally,

: : but not tngg’esﬁ ?YQ' %&tel}j”.m/%ﬁ!tlile%bref I;}grria%io{nss o?rtﬁé/ 'vgo?gj ‘%oxHijisEh%d, such as

compnse ” and “comprises”, have correspondingly varied meanings.
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proliferating, differentiating or maintaining the
differentiated phenotype and functions of 25 seeded

wa@ el ®e43dhe met hod conpri sing seedi ng a desi r eBCT/RGL006/000376
type or cell typrifoRsariptioner eid Brawingkf ol d as
descri bed above and culturing said seeded cells under
condi tions conducive to proliferation, differentiation
OIFlgﬁﬂé Nt a;'hda@o;mhemdtrir besupBioh@hts cbememi aﬂ&etr@ﬂﬁbnt with DNAse.

seede
Teep Ot R et P PR ROy E s ROV T PR AT B e

features and 30 advantages of the invention will be

SHRPL WP R AL 5L 2 LRG0 LA g
chldnide,tllmd\dcdninm)dﬂouﬂe tlhaM PMSEY cdritdaing dtﬁfermh@laut&'resmf DNAse.

“conprising" neans "including principally, but not
necessarily solely". Furthernore, variations of the

wat e @dnpmnghxﬁgdx,emgs@m lof fibers, dbwnﬁmhggﬂle@msence of (a) fibronectin;
O T

spectrophotorretry of supernatants, before and after

t FRAIRRC S BN on?&)e@éﬁ%ﬂiffd% Gha gbgéom?&l sdafGlaS ame

concentration-as was used as t contro
Figure 2: Mass of nucI elc acid extracted into 200 nmL

~ OFigaRd 31hRinaBunt IR BBERARAHSTY f Pridrf Repatobitb Gitfufd WM
chlggfé: de, lSlilrllanM PMSF) ncont ai ni ngﬁgkl F erzger?taot%nt Ities 1%11?
DNAse. Figure 3: Ltnmunohi stochem stry of fibers,

dsigafbstsr tphdRehcbil EmPE QS HAC 8F Aliep@) chilsD %@H?C&hﬁduc(a@)mth Green

col | aran sul fate proteo cans. Ab:
Fluoggseent, g‘d*gﬁem é@k&’) é‘ﬁf"f‘%‘ e ECH §Fa1%é@ Fvwgﬂ%r@wsﬁwt%xmﬂm
matr@efrdia rgl®unisa, {ahouGEdessadibgl d, and (b) Control

scaffold. Figure 5: Supernatant al bum n concentrations

in primary hepatocyte culture vs. tine. Figure 6:

Fl uor esc elmtaita'cbnegamaibmbf ey [Gfaebd Enticiiiingnts

transd Wi | uorescent. Protein (G-P) . .

TR BIRGR, Stalinn e . s B IPR G hPl B dpy more deal
includintgy be why of ilestratidr anty, fwithrespadt to tlme:tarﬁpl&sih& fol4. hour s

after seeding. Detailed Description of the Preferred

Enbodi nents The preferred enbodi ments of the invention

wi |l now tJe Rrepardtivedof PolyelestbdytaiComplex| udi ng, by

e Bt St A Bk oy bty OEF 881G SR ARG ana o

:mlycphen,p‘ﬁlnyle @ter Mﬂp@vcbrrrpfeand i) ﬂsmnbfebﬁmlﬁ%ospcdﬁm& The complex

prefe?eﬁ;?}t fngh%é J]&Joééqﬁﬁcexa R &%@ 'hﬁﬂer%g gﬁr}s/ {xﬁé?et ﬂcﬂ%&% g&eg within a

are€ coll ect |vey referred to as P

strangh if \fibsh shus Talibidagptcondany epaplebitioni qubql,waéagtrdytes betWeen adjacent

fiber§ 69515% kﬂer\%ﬁ?ahgle&@ﬁ @&Qﬁéﬁtl TR Bber§ &b@?dc{ngg pQﬁyalteB §n. any suitable

ectrolytes within a strand

| manqeﬁmlﬁh #5 Wgtn@é‘e@ﬂmbvleew@emle@mtm Tb‘rslfgbewsetﬁt isingleddn order

- to crdfd (H8 SRR AGeRLatfolds Rb%n@%de@ gvﬂhhiet gl SN Y T Yrowth of that cell

-3

upon dhe scaipld. The target cells growing on the scaffol

treatpent. The fibers used clore pared in any
ay be referred to as“seeded cells”.

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

may be entangled by hydroentanglement, also conventionally referred to as spunlace, jet

‘entanglement, water entanglement, hydraulic needling, or hydrodynamic needling. A technique

for preparing fibers comprising a cross-linker and entangling those fibers using a
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manner, such as by interfacial polyelectrolyte
conpl exation. The fibers are entangled in order to
wa@e@anetsvhe scaffol d. The scaffold is then seeperS@2i6000376

hyd@eht@dpltent @Etnidul Redeb@bed irpmtm Aphlidahét PCEEG20030001 93-S caffold

scaffold. The Egé%et ceII %w ng on the scaffolgl X
and Rsthodiag Fpgeing 56 alted Fibss Oy fl preses FLYeRgyp dre contents
of wﬁﬁzhaﬂ’gh@dpo\fdtécfhe&nﬁw &ﬁkﬂn@e fluid such as water. For

DB gt R e ORGRUGHIY ofse) g1 r b ofortly sy for

cons‘éﬁﬁkfﬂn@‘h@nwjv&ﬁ webi anfifceay be Waitale i@ RbAA gpstitaiting. Some suitable

hydr a needlln r _hydrodynani.c need}ing. A
con PR (bR R PRRG PR bBFS SEBE ¢ nf fundemann ot ol
“Hydoasamelenreligiro@sy, ie Noawglen Rgbiiids ®aer Matexélss Masufagiure, Applications,

S SRt 05D B0 TG Pty Fo i Kt pgoy Wiy
VCPFonnhng@@ﬂOﬁ @hd U8y phiettamghtien ¢, IFHZ,BS%B) Gb(y)ldt Flecipnesant Alfred
Wai ln}/sg&hc%étemi)%} 5, 5000, §he 2o Qénty\{}f ga% %%%v HCRL ﬁﬁﬁ%%&ged herein by

rence. enen tec
referenevent i onal |y used in the textlle i ndustry for
consol i dati ng nonwoven webs of fibers may be suitable
in sone applications. Sone suitable conventiona
hydr oent angl enent pPeoelestrolde &ilrrscri bed in U.
MHRS HiSdrdTaaa ﬁtmélpresenWWeﬁﬁm ﬂ'ﬁglhg{i@ 53% REQ618 S¥ze’ anldshape. The

Nonwoven Fabri cs” Raw terials; act ur e,

averggg ey ofihe ﬁbrrarrmtbe iy Ehejramge ofé@s jof gpi pprscaels aabout 1 - 100

mmr@rﬁt,I Lt bo’- WO AlidedB Cal%ut 14 to ’%@%@ﬂony\/ab(ggt 566 FPRibrond 'M8¥1ower
Wenhei m 2000; and U. S, atent nunber 6,1 12,385

hmlttoé e dpapeter praw bp dicitied b3 the tagdhatiepl peppaiics gl fhers. Thé upper limit
of thesﬁﬁﬁle{@bﬁh)tf & &D&h homae &H%tﬁﬂ{tﬁ)ep&at@ﬁﬂ i&azlotse ?ﬁ'éb@wl’btl}aérﬁangled by
I NCOr pora rereregnce el ectlr ylt e
hydmnt?é‘s‘gm 3 Gt Bt Tt ot ik APPSR, [t opligrtion. For
amipiy ﬂle&tmgﬂﬁ unatyaab Iueths rahge N tosh@qWemm Jfich as/ﬂfoagm to 900 mm, about

150 BB “Bafnob B auis. Do YoB . Cpisibendnichs o bENgp glen

washed,cbams beditpo eritaripgfedt GAs8EaniTbe rappeciaetowkitlO fib@s 48n be easier to
iﬂ? lower limt of the dianeter may. be

: r
Inmu@ﬂ%?gﬁﬁggbyephe mechani cal properties of the. .fibers.

‘Hileeragap énclide iy pafeldchelyti cmplezr Apalyckiemdyicd canplirovantbiedormed

o oA LR RSl RIS CLSPHF Y SR

. polyeleatrglytede pairdling mavranidecalnp lspesesitioat upbiobeing ahmdez,n witer or any -

(o =nil

a | h f h
oth_erafgjglggnggsd)'ﬁt%}{t vlgﬁdc&tés ﬁbog g?ﬁ?gg ({h]ar%g d;l" ﬁe%é:g%h eg\gg Egecmplary
Polyelpg@olity, cugiexcs lemderml»gmmechimmr bepagip- CbléoSpn,echmémtted Sulfate~
chitin; ll'l qu@ﬁlc%ﬁpagmsﬁe?ﬂ/?cﬁﬁh nﬁNﬁn%gtﬂg é}%glé%l&t%rgwngcﬁiﬁb&oly({)mﬂnc

recl at ed wette bers can
acxd),tm crglig/adid-pelyysite), lsnd polpiethyleneiming-geliap complexes, and the like.

eaitawé ﬂya&krmyee HRERIEYor f(mg }681';;895&0%&’ E&nﬁmhﬁaumtuml

formed by f opposi tel ar ged po ye ectrol yte
polyeWaqr@W, e%mthatwpaply%lﬁqt@hﬂ%@n@ gnﬁélllw @wdifisd bigpolymers ‘and the like.

Exem?@wlﬁ%ﬁawtﬁaté@lstmah&eadambx@aféa %@Hﬁ}se&ﬂdnaw $O§MLASuch as

aced in water. or any other ionizing

hat upon bei.n
poly(ellylpeiing; €ude fﬂ&f éfosarapd ghep; ‘&ﬁl"?‘“’@hé’ﬁ@'@&e PRAYeEr gl acids

such d¥0D194 he RN IR R Proteins; acidic polysaccharides and their derivatives such as

chondroitin sulfate, heparin and alginate; poly(amino acids) such as poly(lysine) and .
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. pol yel ectrol yte conpl exes incl ude al gi nat e-chi tosan,
hepari n-chitosan, chondroitin sulfatechitin,
whg@b064ni c aci d- chi tosan, DNA-chtn, RNA-chitiPCT/SG2006/000376

polR B4 bt n]xfahﬁ‘&h@ﬁmcp gl)l)_(/ &mtﬁ@écﬁ)%lﬁ):ryh@géﬂ %QfléﬁL hid the like.

aci d- pol y( ysi nezyg ol y(et yI enel m ne)
Thechpigs eftba polxgleptrp matﬁ@ s gy degerideon s gveh@awr ig|whigh the scaffold
is tdTB& @gddadna tﬁ@ﬁar&&wnpmeg@@ éf@dl@;%ﬂ ey ﬁéﬁﬁn% @{Epﬂilﬁ?%eﬁor example, the

i ncl ude nat ur al e ect r ol yfes, synt
algippie gd ?%’étf’ff’&IW’cfé‘éaY be ek ig qur%f’d’f?ﬁlcﬂpf)lll(@am}g,b@%{seym havg dgsirable
phy4iBe, dhbleRal aﬁae{mh@walp@barﬁbsect rolyte materials include

car yl at ed pal yner s nat ed ner s

ngB’(’é?tFﬁm% REPRFAFE fan ot Pheh opResi el %g%@m ol ?ﬂ&ﬁe? are brought
close @ éa¢Rbih¥Eis a paedeislkaben mhgeﬂaﬁa polybllgdztﬁilﬁe aﬁmﬂ&aﬁm F(élaé(ample

one tein idic ccharj des
Sl G OB B TEE AL Ot 69 L s Sae cApglex 1 such a
prodesy) & mm arpibcaisgh payam(mml\mbﬁ 1o paydadsa scwtioh aBeSbrought close to
ol.y ne) an aci d ur on i C.aci

cnct 3 HTPRE ons B 8 Wh i kbt T, oatPeni i b, ooons
Corﬂ;jldxatlonTMers hmltb@ baflinghd (ol y@loamiyr diaygee pmyemctrdl_ms n@yform a
poly%%@@oqga coméﬂa golyggctrggrte con\gpﬁex ({3 ﬁgi;cgecoxae msoﬁlbfeodue to

CESSES e o

- neutfabeationgpftchargés. tfbus a sﬁmd Qﬁﬁ“’pb@, bet drewm figirthe mtafvde region and
, n bi onedi cal applications
poly %%%uﬁég?’ﬁ@&[ﬂave pr%g%f’ae physi cal, chem cal and

bmml@anorppr@p@s t)f é)san@bgwelleémtbrt@ quéem inptaglx Eberda referred

| g &
I M N L e
adjagent e&?eascurw ey &rmc dargiry cemplexep | Bixaugh ofsecomdiry'e xpphysiastrolyte
com?l%ﬁti@ﬁﬁﬁrt‘cﬁlaﬁ? botiB N R8Y is ?fﬂx@dﬁ&ﬂ RS HE ﬁ()élrs p olyc atio n) C an

orm a_pol yel ectrol yte conpl ex in_such process.
stdsn o fpﬁwo@éwresaedp 3R ek sefheit ino eraé%d secopdiy) o@bre&ﬁetrolyte

comSiBaibh @h 8dclr bmugm atThRDE bbheBRHB ophRRELY cﬁ.ﬁgén £6uBrom the
inte face I'n th gterface region, oca?( nP exat i oq
adjacent, Thers,rAs @il ar | he scemdry pelyel ?réfob'tt’hdao eggtom, g larger

palyaamfwté eiompmhafsgmnanl wmlcleqtoml ﬁE&éS tdigétlfeﬂf n'l"lﬂa fibers contain a
1@0 Iectr %{?E . The e ectr glpl xnk

paly P é’(?yb?ﬂ“é’ ‘h%fﬂfs Ffz f Gsgfnier can

crossﬁhlatl@q;slyeﬁbﬁiﬂyteﬁwﬁhm anrtalf offﬁbbxﬁhuﬁﬁlﬁbhﬁg @d‘camﬁri é«ﬁlﬁld}dﬁﬁon of

ooty EOGE PunERL At it R it B brRoBRaCFoahl Ageondar

-compjiedatied ﬂi;iol)@leyiﬁdyﬁﬁ)fmioﬂs{&ﬁed ifhibigellif &t usl;ﬁéventsd mafemmd'hb@ross-

ik i R b s B R e BB e RN SR 6P pef ror

examplesthe bosslibler gerindodplilexas bbiﬁis(QSlgh—Si)sﬁmb asjmrs;lica

PRl YA R LRt & OB AR e MR BL ALY, ate%ﬂ.mvx%gggm
slﬂlledglaﬂwslﬁ depsindiog Imerther app&mtwn ané &mmwtiateyﬁcpiweyedeécw theefibers

are f&ﬂ{mo osﬁﬁe&i‘y C[l‘\)%?e%&{v y@ugontx c)#angn Q&Il{ll'lr Qg{ghtgnax}ae«tzﬁ%ge{ﬁ as the

grou
polyelqc@@lws apd TEOSeas the p@pumcnefos thoonuatigkesothy ewe@t rasioyaf ghitosan,

3 algm;gggge %%‘?E'ﬁ lﬁo{f gé%ggé%gg%gﬁ% X t§en95§a<amu 116:19. 1t

he fi
may b;e@ﬁvaast%e@lspﬁtl\y@t@os ﬁemylb@utédmé {7 alfont & ol 6¢%- | e d pol yi on
conpl ex) and a cross-linker. The cross-1linker can
crosslink the polyelectrolytes within a strand of
fiber thus inhibiting secondary conpl exati on of
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pol yel ectrol ytes between adjacent fibers during the
ent angl ement treatnent. Secondary conpl exation of
w@odogmbeseirol ytes is conS| dered i nh| b| ted [ f II’CT/SG2006/000376

S'X‘ event ed Oc.[aatrﬁc? %%%? ilica ?cu?soﬁstﬁ%) gel,'l ?ErOg %aﬁ be

1788 can bin tro y1
replaSid- &y bmnd;sd Wt tetvamnatblyle orthdsidicate d’§MQS)n R&OCEan iondlyudEPOS,

. Si | oxan OSl,suchaS|nS|I|ca The
am’“?%rfﬁstgoggﬂ%%t( g? )t he cross-linker in the fibers can
tiﬁbqraeargchyl Ye dietreednivitid ayy spisblsointerfaripl [pekyelesiraltie cgrplexation
techiiFREAATHe AR kil &&mlqa&dsum%s Rel Y fe oS with

ers are forned i nte

possiplyl lg(é‘llﬁ?@hm@lt? insopertsl ths erpssdinked 204 ﬂsﬁ 1gpdifigre Thepnventional fiber
form&ibn YR ég%ré WRIcRRLY ShE&hbE kaéaﬁys;t)&ﬁﬂn e?s%ng a@ued in the art

precurs for the cross-1linker he weig rati o of

and Wﬂl tl‘ésl’ci’ndesﬁllljﬂ rntdetahereedggrther ‘i"f‘;?élslﬁtfé?“?‘&% ifilprs hygintspfacial
polydi@itolR B&hNBEH0oRRAHT beB fohnd GnAtst ahaiple, 1And¥§w 1@A WannEtV al.,

be advanta eous i f the ratio is from about
“Enceqaton of 1Go0RES A8 et FDET oo BosBEuR dpit A e

en, ﬂ%ﬂfgu reehsl JTHioh&lidcs$ Blterikio R eQ%R] ﬁ;tﬁg@@zx) T\Bﬁﬁl!@r p.[386-595 ("Wan
I"); ‘{x%?mj%ed %{%{_@; Zl\/gf:ﬁlgﬁt ne tlonobr tﬂl?e?%amlalcﬁolyelectrolyte

Comibtatien| myxbﬁxbleeﬁlb@ (@osu)l, @l 637( APTSJ)Q-?@S lgeW sn Yy Magito Amaike et

L R e

chitoda@ @i gelfas s l\/BxUtbhmmm‘ﬁERapﬁcpCmﬂmmgcdheﬁ Hi9ages). 19ipph287-289; U.S.

[ di f
pe G L B B 05 PRI 3 R B s,
20, 20@3@ hmnl Yube patemtarubeieF,8360 6T antbhan 8. Paditemsliedl Wopanlﬁm) AAeP98,
the cq en?s%%%acg%f %Jﬂ lag:qfxé otrzggd e'G_:h @%ﬁe\% L not be

defai reln détails of form ng
- fibers by interfacial polyelectrolyte conplexation can
bef'oundln for exanpl-La WilA. Van et al .
"Encapsul ati on of bio 5‘ Fe@gfigﬁsé f-assenbl ed fibers

Extrisichdar matrigesa(EGIV) thgt #re derived Sfepn @pigiah desup mep' @ rich source of
moac@wﬁgzﬁés il g&@m&@l anug})wé bedh %séaeg%e&% feg%ﬁé engiif¥ering’.

: drew CA.
As themwgﬂﬂ%medf%%makéhmﬁ% shapg apﬁtceaﬁwﬁep are liited by the

dlmelPQ)lny %@%%ﬁ/ﬁ;@ oA €444, IR potcdBs SIRL RF HCs are( &9 4at are
37 . 7019-7025 ("Van 11"); Masato Anmai ke et

grovpin culmrspmqs‘éman aebie svrmorized el ines r Bisaresd PHMER) Slls- dngpoond

auemgﬁmfoumeus is8la€5th€ ECROkMh @R DB LA Sulbtbquehily REaRIRARM into
an," Macronol ecul es Rapi d Comruni cation, (1998),

the de%?d Sc‘!@’l FHywepy padbagensipns.  pat ent appl i cation

nﬂﬁblpe@tamqavdaumb BCMQA0 HoRRaTF s LellsOxrtRR i@ Gulfsre br derived from

"~ Robert | j dl\/a 0, 2003: and U S. pat
' ssuen%)fwﬁfrs?"%@,m@c?g o %‘50492/* @s%aﬂ%@%@&ﬁgﬂ%ﬁ@&mmg

30

35

on EdM froh9 9/&3—3Tnemcméoemsbtsceuﬂ}ne &, aVﬁHp@tbceﬂlﬁlﬁbnlla cell Nléne and rat
ncor por at 1 n rererence. fra ul ar tri
ivr, PR o S FIREECTEC) o AionSHs AOpTLr s il

proteo@liiciibn thess saffalds i@ demabtraiedl by émmbndligsdhenisay. Rqemm of the

oGRS 5 ) SURSEENE T RO i

ECM. tThe puientibkd mpplizdbilityhefi the ECMescaﬁdidqowasadminwmﬁm@M tab pbitity of the

o NS, A DI T 6 A

hepatocytes.
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grown in culture. These may include tunorized
cell-lines or passaged primary cells. A second
W(alzdoemmt)s ve vvoul d be to isolate the ECM fr om Bei/aG2006/000376

u§'8313g13§ f"a‘ é‘gn%»?lé‘%ém}' iz %ﬁgﬁ %&ﬁeg%%%ndﬁe 3:1"? g:ells or rat liver.

Anprcelss eﬂtxssumypa triaphe ude@id ths preseadt adveatiohras msaede of BfiMwrhidhncan be

d d
recpipd 8t 4P RSl AT B R Ry areb By PN Eo R o ot o
nofaaitai bygtho Holle@hbg: emhryhiic 33—331 Cﬁlﬂ, aislt etshl C&ﬁ% b@@l ¢e—lllS,| q:ie;}ed cells,

[ Ly
plaﬁ?r@af%el SIS ! bl 8 s
mucmlsl @gae werawscbels yam Bbnes's Igfaad eelfsy wamwgty\ead cdls. labriroal gland cells,
A Lefis S—ﬁ&%%&é’%gﬁaﬁﬂ Ry Myw%h%%@{aﬁlgst Mot gland calts

ent on O e nativ ar atteri stics of . .
sebatm\m ghpd calls, Bowmgnivalarscals] Bonaerst glandr callactspadl tvigsielg cells,

| I
SR AR it EEM L v

endapstrial exting oblet eablp @Igtht? ESRITYY Of digprtiveyrasi Ausavs cellsrftheoomach,
zyng(g%eﬂirc B of tl{caéasthg El@ﬁcp %X}xﬁ& cg-lli‘seofﬁﬁe,egiﬁﬁ N%'aﬁﬁ/ ﬁﬁﬁl‘uﬁ oli&cing B cells,

n however 11 mted Hep& and s or
glupagon-giadpcingysy cells| FOWO%%@WWeD%EA &% spéacrﬁwct pRlypeptide-

proRb &L Is,| paN@Ettic Ahct AT cls, PBICEIIS bf ﬁ@%&l@iﬂfbﬁhrﬁsa@g@ H pneumocytes
reconstructed into the fibrous scaffol d descr
of thp Bpe. Cl@egﬁ@a f dhedpngs grigriraytpitery el u‘&?“B‘?ﬁ‘Eateal?‘B“tﬁ%(tcc“S posterior

1td1ﬂafp tal, H()ﬁrfoﬁe sé@éﬂn@}ldlemﬂ of fﬂrébgmo(srl l;éf;ﬁztaam? aadt] thyroidl gldnd cells,
ste st C S Ccl on S ac
sl S S el S50 oo BrPaen SR e iduey

ma&mi dlém@d tdlls of ﬂiellddnegqieh\patay cglsacrfdheslah:k@, méﬂaﬂ@al&eﬂe bf &e kidney,

R b e el AR 3 PR A0 v

epithelial bells, tswshdiordpr edlid of thelpsoximplaunilnef thavgditey gdistaldulpde tQﬂ,S of the

iy, bortART G deShe SERAREANRLH BRALAE! phnci R UIRL o pidymal basal

runner s
cellg éaleb@cypnso@t eedle, tgbedrmwmab@ées paricizatin dtcheedls, nghsiriaed duct cells of

b iRy @ﬂ'fkldof: Al 1V4tnjytcgg:{ulﬂ,s o@ﬂ?ﬁg%&& cells of the

,thes er| e éngomatrl

mameapiglandopayietst cdls gw§ $he lvénqyrg erulugy podesytes of e kidney rgtomerulus,

- coUPRR EYSETAE 6515l B i ol A0S e

25.

T30

35

uci ng

vesiglle vt ealls of eneestate glards Vpseulag M@b@laﬂsﬂ swmheqlhgscrosal cells,
' squidichad RelfsSlidisy thB ?&Q&ﬁﬁﬁdﬁ% sBRYITaRE bl e&npﬁ;uﬁ% e eﬁ@t‘)l}réphatlc space

pancreatic duc Paneth cells

of terrapsshpivid plexpseclls, spiaeons esiisedf the pieitechngidy cﬂl@ﬂa?l)aﬂwhal cells of

the &R dotndaf erdabelidl Balis, @RAtEd bé?fs hmlhg plopfil¥ivé fhttfon, arneloblasts planum
I'ntermedj ate pituitary cell posteri or {)ItUIt

semvéwr%n ol of ghrerestibulon epigatee el e g, Wisalegiat celf of the organ of Corti

ﬁbrdbi—‘a%fs}! peidted. JFI6dd, caplidfied, dndledd @u@séuls S:ellsp@f ﬁfehﬁfeﬁ*eﬁebral disc,
d cells, adrena Igll and cells, ﬁ\%

comShigHISY BrrEHacRice OB e o GNP HiEe ShoRFHRENn O iegblagts, osteocytes,

ostedpRbdenit@f célB, Riyalogyes perthe Ratkedis Qﬁﬂdi{ SotU{hetéy% Kteﬁﬁleycells of the

vt R Bl b o BBl HDE i BRIl i et ot

myo&lighelitd , cegsalréd bload delts, ppitélérs) magaka@b&},ses MbhigRted otadaective. tissue

cells o mal tuule i dney, ..di st.al .
macrpgagrs anePGent WS ordaiias dBiacie, elbemiiierl By ppgutcoptits,
eosindphils,) bmpkifsf mng ealls, plpsida dgllsahelpﬂr I'Ihmllq{) alppeaasdr g, cells, killer T cells,

epi di dymal basal cells, hepatocytes, fat cells, type |

pneunocyteS pancreatic dlﬁt cells, nonstriated duct

cells of
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the sweat gland, nonstriated duct cells of the
salivary gland, nonstriated duct cells of the mammary
w@bk@nade43pari etal cells of the ki dney gI onrer ul UBCT/SG2006/000376

knllé} QH§ ¥§c?§efllgfcﬁ)¥1g Felﬁ' ﬁim?y Iin_%rn?eﬁg roP ? e%l{ll £ C%g P&:g E;Ht géllg of the
Orgfdlu@fi Cortil ype dfhatrh@lls offfithe WeSﬂbtsarcdpearatdu of t®e¢ak ,Sstypd 11t dells of the
vestm’uﬁ? taﬂ;aﬁmgslo"i’ﬂ %ﬁ)%li @kte %G(ggeglg eol fﬁfj)ry?xgtlujor?s’ bs?séln Hs c?tj olfactory

serosa
epithalium, Wp thaerotid §@@t@“&f t}’Pfhg Celatld b@da'l dels, IMQIIICQﬁ gelishprimary sensory

neud %Laém&atfb{toaaacp%ﬁ&a& R&s "ne eﬁl%II@gp%Quﬁeh %&JémssJaIu?e primary

squanous cel | a-a
neu@m sveialisgd foropding pswrtqq@twy @rimenyr 15ty @wmmohmrgxc neurons of

the G@lon8micC hérv@lse sk, | §dr91?éfé19 OnelifoRl® L{Jf Sih¥ eatft%ﬁﬁé q{évaou ?lstcm

anmel bl asts, planumsem |uhatumcells of the vestib
peptdorss newRns 9f theputongruic pefveltsuviem inree pillsr ggilsiof éhecﬂfg@alrpf Corti,

outeP fpilfae rctal'ls. off 18 REIASH SortiD idef YhdsmeOfl cAlOOTHE Q)?éalnl F ERE) outer

nucl eu I osus cells of the intervertebral disc,

phalangeal ¢ % org2B e ity beder erllentlensemsells, senpertiss pels of the

vestibhn d{)@@aﬁ@ SsupUEtigO REIBS LS | tltmp ﬁ&@%ﬁgt gﬁppoﬁ&ﬁ e&aﬂl& Qﬁefﬁé toPhctory
VI Treous 0

| I f
cpitfipy SR P, SRl O FHHiRo B pelse peERnscHt (ihgéngial nervous

: systenhg eds&b@ltes nafSthk ecefi@dl| ﬁervdix@ adyéterﬂ,u 8lidolerdf]ch®s of MROtéhtral nervous

systergrr 5{1 eFigxf lgns %‘B%EF%C §gferﬁ‘§ %lﬁs;}a@rggeébl Sy p}g?{g!at%& epithelial
cells} iris pipmeneepithelivh gdis, odgonmar; b&i}'tﬁ s‘pﬁ’rﬂa@cyt@@&ﬁﬂﬁht&@&x&xm ovarian

folhogg gg{s IS%]rgothcce h%asop rlgs?eleplﬁggél{af 131 %r & %t at hlcthffrfog' and cell lines
denWéﬂmofT cells, suppressor T cells, Ki I I er T

c’ﬁH %mjgx%ll tks %Ib ob*a?x%gcf(lnh %ﬁojmgzmn tlssue gﬁt 1I ngl%r ul?rﬁ'eselected
fromdhgy @FP“DfGO@Bmmg skigplévdr, praicreas; didusy, sbne merrme,smmtcw, heart, lungs,
gastr@I?xR@sruﬁhLﬁ%ct‘?%ra%d%ﬂl%n 1ﬁt¥s%ﬁallsilbn§!§:|o%as of the vestibular

o1Qt¥ear atus 0 ear taste bud cells,
dartena) Wuheoﬁﬁ%ﬂtﬁdo‘aﬁblan@epmmm engyfaclooeyample, to assist in the
remoPilif DfdekivdBie dokfonéntS aA?];IJOHH & Qm&a}frﬁ@sl ihchudel¥PSkaly] plecﬁf\lggé F The

body ce|ls, Mer eI cel

Sensory neu
concenfralion ot the PN e k wa e abwtmaw séﬁs@ﬂw HORF oﬁé%, about 0011 -
0.5%S iRt @blm‘%o M dr€ BpRdafly WeSoonRhirdTiRh £ B8 WSS may be about 0.016

or ‘pain, oprioceptive primary sensory

ialised
,"Oog‘ytﬁ GH%OO@th??/e’raé’PEtQa&?r‘o‘th@f the autononi c nervous

SThE (pRRtnt AEANAN i ilfusBaled 8 fef&tbnde G e Wk LR Herdde MRUSvention is

ste i der gi ¢ heurgns. of ‘the autonom c_nervous .
not, "§’§’§Y"é ﬂm{%ﬁ Eﬂs © SpeCHiify exe@PIl’éedo?mItOH@leaISg Epr grmplsy injthe preparation

of thd‘)&:thﬁ'(ﬁld@ iwitleR E:hlf‘d%hﬂ ﬁ: wkd tlhﬁajaﬁegﬁ’s@d of a SoRh1e amg,rhﬁl@l{ as acetic acid at
out er

or of Corti,
any aﬁ?f&? II% é’@f’m& "IC °‘bf TIPH@“ Ef H‘%I*“‘?ﬁ%? splutignymgp pe dpfhegange of
aboutideins 6%, oeldatly alsup par-t mgamt 0.3 0%, abgut 085t 29U NUre typically the

LELUS rt| e taste by
chitoZR SR Ry BLREE baf oE St 0ol RN T s e Theasti acd
may bedh He ramtoﬁhbaut eom el3%, tysicdligrabsut QJ5i-a%, GBbkt .8 NEUVQiHBut 0.1 —
o, Of the central nervous system astrocytes of e central
" nervous system oligodendrocytes of the central
n"@rdﬁwﬂ?eé)isteémth@ﬁw lininchipomted pntbhbel palleletiolyse cdnidex fibers,
preferfaﬁl? raﬁexcf?e'ixlgsdis Cytart?% |eg | nge Y s%‘{%, %g%ﬂef%ftd%%ersmh to a
partlc'éief@;f@l@smas be ﬂltthzedc ylhéh@ exspplified eglowinemts, teat¢Mris dispersed to a
follicle cells, Sertoli cells, and thynus epitheli al
cells; or corrbi nations theIL%of and cell lines derived
thereof. The animal tissue may be obtained from any
animal tissue but is particularly sel ected
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fromthe group conprising skin, liver, pancreas,
ki dney, bone marrow, muscle, heart, |ungs,
w@amw0e3dht estinal tract, brain and small i nt eBCT/862006/000376

arﬁm&gé in lb/ealgﬁgtgr t‘fﬂ b)n@l)éh &?peetrsrafﬁttﬁéjso\m&on t@p%hﬁ éECM becomes

aproprlae 0 assist in
ﬁmﬁt@u\tdmssqsﬁatmm@sﬁwﬁ‘mr% corrponents Appropriate enzynes

Dw&alflg 501@%?1”%1:1?:&3 H\}%ﬁaté sollym ngag'rﬂ)g %g@dgg{é)'lmgg%bénrﬁgmate
solionutey e in g 180 of eyt 0. ~O%4 ypielizghoi B %que@u 0.9 3%,

aboﬁth(?G Q@% eﬂﬁof@%{:@ﬂl&&ﬁe §158atP0@E Gon! mAPYe 19%%%};&1)&&@ T—~1.5%,

% about 0.05% about "0.019-0
abOb‘r(b%erﬁtl/? nvention is illustrated by reference to the
e’S@”@és@%e'aeﬁ&éxﬁ‘ thd |P19dﬂo§é43§&§ﬂf(§lﬂb inRofpBiated hme‘ﬁem |n'1d3n b tbrmed

to the specific exenpl[fied enbodi nents.

thropgh meghads f él"%\t“}vé?fm&f Enh@es‘l}&ﬁm@fioe@ ofment: é{;ﬁ %e%dga%ﬂ ifarmation

incli&B chse iof thlethiBbibMmAsliond PEG UNHshiE@-mmmeme)h asgeuler with the
rlate ol ung acti on.

acetic acid at. a
desqripPiga proxided hergig, t@%@g@ Adeses il ?prﬁagﬁt% atiapy f‘HféblF agffg'émay be
used)chOaiuasﬁaté;) w:here tl&‘)/{met%mtﬂ@éd NHMEGT»MQLZ the vé&ﬁne&meSJGE(Q-MAL
e B g i o B g YRS e S 5 v 5
mg/BL43bout 8-7/hHmIT do@agpicadlyahé dolomy OBNHSFPBG)rMAIa(BQQ (N)Efktar) may
|caIIy about 0.5 - 2% about 0.8
be“i&f@ang Bg]lfoubéf/w ‘As descri bed herein, 2he ECMis
i icthe pospatation b ydrdpel ok pellyeedirobity tx&nlﬂemﬁibee xcdffobk &, scaffold

ans o rsicon
hydqgaq:ltspaﬁﬂkéf@nﬁtmnmm&y ilbestrated Iembettimelhtnthb h@t&kdﬁﬁhersf\vaad ~2 mg.

'maypg 51? ﬁipd Xnda{r%a%{()l \pﬁ{ Hgoxg&ecf w%tgreg) gr?ngaabe‘?tr Meﬁyng tf‘?the fibers and
It wﬁrqéod?*)@g{eﬁ ﬁﬁ::l gy appic }tiiegt;n %etuge @gf éﬁaﬁ‘#ﬁ fheiwlf]aight of the

on 1 n SucC
air-drieg celisictionso fibeig may s IECIY] rb@@ gmft Orct 1Q§mﬁalt5rp}cally about 0.2 — 8

mg, W@'Sal @Qné’\"awht bhe 4 pﬁfét ﬁlb'vJe?gm & &9 laﬁ”ﬂh@@ collections of

such as an al gi nate sol Utl e used

: ﬁberﬁmau%r!a%ranaﬁoféﬂbgvtrpa?—ezm ut| on may be used in the

r Bﬂﬂ@ﬂﬁfstra"l&&’éﬂﬁbo@uﬂent, ﬂ%@r—@ﬂd&' BAbdipnSFbbrs Qr@treateﬁ %ith deionized
6 2% More typically the

‘ Watea%gq n%P% Fééﬂ Jf W&?bﬁayprs@a% thah any gppgertisfe ¥olwne ngybe. used, for
: exaxri'_pl@ﬁfb vahgiétm: lﬂ: in thkrddfe ofabLER $A00E ?ﬂ 4b6hi3-000 1) %bout 6- SgO puL,

- -abouf ?2?58@ Sﬁ' Xt logth"tlﬁé%ﬁ ¥ :Pf?%fﬁ tynlwﬂtfﬂ@ *fqlqr%rg? frdgiogged water

mayﬁabﬂddafmgéofdbbﬁt 1Bse@o%ehboﬁ1919mm @ includes use of the

hete Obl ncy i PEG, PE MAL ( Nekt ar)
o, ﬁs%&éé EF‘VBFP Gom et H5p, The gpimal tissue is

tyﬁicslky lchtedxtcadﬂamﬁ@es wad ks &Wmmtaeclﬁdmmgaagyntslbtbfe&blyecomalmng

T T M AN MR S —

of EDFakhayr e ma;hetnmgemﬂ dbeutr mogeo/@fab‘abm 4008%yghstt 0.03 — 0.07%.

Mo LR o B0 1 5F K B B PR B

(Masks ayglcaﬂaryfo}b@vedrbyt ehbuﬁfeanmh dh thbilustrdledsentmidirhent, Hor cell lysis
and ek&k?cu?ﬁ qg?&% A el %/1(5341%’0 gn of ¥‘)?7%|11§0 '}é’%oe ﬁtlbm&v}/'&‘ns buffer (pH

er sca e SCa
8), with the addition of a protease inhibitor cocktail and antibiotics, and shaken on an orbital

shaker for 48hr at 4 °C. The concentration of triton X-100 may be in the range 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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may be air-dried and treated with deionized water to
bri ng about swelling of the fibers and hydrogel
wa@e@ifedsos f ormation. In tihe illustrated enbodP@ERG2006/000376

. he . L L1, .b .
n ﬁtéep‘af’ ?i%t% ‘éﬁ{% gt/‘g :%%}’t pzrltj‘.)3 D rzl;hat gr ag‘ﬁ%%ha‘ﬁﬁ%?mﬁ%beu‘& & range of

abokor2 —e%ﬂmdtms, abdue 1freilghboued, alidue 1&+-111@howed abait R2eOD bogs, about

26 0;5 tﬁdup ou'trgy 98 BJ)LE tlggrﬁgs%%@}a%{ c@bag 100 89 sh%iktn%%lg{ln% i3 thf range
of abodt 35l\y‘b§@l€ttl;t&p ahmlt #0/- §lwuwedbght 450 5 lversai r - dr i ed

b et OSE AE  Br % AL O Qi
the sdbticctvienrik lot Thd dveation af Bnsinganaselet witherans afaboug d2 wa68 hours,

abo&tzlg — 14%91%&‘—%011! is V‘i 1|0|ho§'g aﬁmfzﬁc '9@th‘3ﬁirst zﬁ; t Z%r—]«y75 hourls about 30

roprl ate vol une rTHy used for exar‘r‘p e the vo
— Tty Mpre triteallyaihg ducaion:gh ana manboinths ragsRiEb: 390 60 hours,

abomo_aé%%&n&a&,qghj‘ddomgut 9-600 mL, about 12-500 ni,
nm_. More typi calr%]?t/l t he voI urre of dei oni zed

w&rt éhe ﬂﬂy%etqdn exaple Ahe resiucty o hemegenizgd yping aptggicator probe
homlagtngz'izg alhn - mﬁﬁltﬁhésdf%'l%‘iﬂmhﬁﬁﬁhéhlat& E\%p&xg\{h@b’btgﬁed The amplitude

ai ned from ani na

may; Renincthe rgnee o abetd - k%ﬂ |ab<15tt é@‘é’g%aﬁho‘ﬁt 29 89%e awa 3%7% gMore

1&I119It1aetdnqgmaﬁemy bl@ﬁxetfhe Faafd Of a6QRUBITOV) 51)0@950 3R abi 58-68%.
e|II strated e nent the chelé agent i 'S

E ary AdvapigERo Y7r ¢ FOM tsplaefm OWihn qylfure o derived

ﬁ‘OHQﬁclSSﬁb@ﬂd rddofdirubitd m&bﬁhﬁ&ug@ce@ﬁlds b@se@%%po@bl@b&olﬁe &ﬁnpiexes can be
iC t he_con on of
il o e PRl B o Bt S S Tk P Bl F st e the
samé @ dimﬂmd:elhgnn&hé:&xfrﬁ@ﬂulmﬁimx hothe bellsitd bugdwabe the matrix.
dinent, f ceI nd ex raC|on the,tissue .

EBAMRY, e M 8 pe el R 3 53oh RS SSRe i il i fpovie

dlffe'n"anngtlctmflgteﬂs (omﬂms yellsv\Fctrtexmhpie,asj@ln tcelb;ngrotvn an tarsoatféﬂd; eomprising
n

reconslt]i th %@l‘%ﬁg t' lna?&% aﬁe % gf%fen.ﬁ.%e ngg giggrn r o+ lliglgl &?l also be
demted |ft0§na xell e nlat}BSbetypm cltoh@ togngddad suilpbletenGrament]to Ggstain the

rignary?’ €lls: 79&%%16 &@111813 Wis M‘(}gvg Iﬂ?}a¥ ? Qlj?'lhrz%at&gtfes fromrat

4

E
con ntrati on gg trrto
liver giyomeingrinyalbwmin seevetisn (@ liger-specif: ﬁnm@n)j@r aldnger pefied of time when

culml;éagﬁl 9 sdl?ﬁﬁldb @orhﬁhsﬁr@ereﬁ Qtﬁteﬁf E@QO iﬂ)mlﬁﬁg(izl 68 gp& qﬁcﬁ cell line

hour s,

+ compmrpdte Wﬁro_l aletﬁ§en- ginate mfﬁa’éamdhew@gxteswown qxethﬁmméture plates.

More typically, the duration of shaking may be in the
range of about 35 - 60 hours, about 40 - 55 hours,
about 45 - 50 hours.S¢affolgApplicatien at ed exanpl e, t he

|’Dh‘é9£aﬁfdl§§ ﬁﬁ:pbr%d fak A8RALEOLboRe fhWé AsplicAhs iinafly @st including
e sol ution every 12 hr. "The dur ation of

chan
tissue; Ft’%g BayLheell cultdng a"waec%lr culfigg system _for Sighiibrgpghput drug
screeﬂb@,tﬂmé-&leasihé(}‘aﬁiﬁb r&ntaﬂt@ﬁ%r &GansldiDoh@us §uch%b§téin o%ﬁs -and the

hour.s,, ab - ours, bout 30 -70
‘like. E)g‘t’ tr%‘tlﬁrg’f 1?‘3‘/‘ ‘“CPﬁ’é’rax!I‘ﬂP 8 ‘F"éfﬁc%‘f“ a F’ﬁ‘&?"dﬁ“’ﬁﬁiﬁ’% @‘aF“r‘?eSt 3flapts the

matriécd fgrethe invaﬁigahmﬁ& 160 idflabics of #REEM4AA cell pherldBige, Sand @B@titutes a
In the illustr ted exanpl e, the product

'Pfomﬁs‘glgﬁg%@ce‘rﬁ’?gea"’“ﬁg‘leﬂa’ g2t Ea UU%r obe homogeni zer at

an anplitude of 61% until a particul ate suspension is
obt ai ned. The anplitude may gg in the range of about
1-100% about 10-90% about -80% about 30-75% More

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

30

35

typically the anplitude may be in the range of about

40- 70% about 50-65% about 58-63% In particul ar,
wa@adwanssgtously, the ECMisol ated fromcells gpOmeG2006/000376

cul ture or derived fromlgdiﬁss e, and reconstructed into

fi brous scaffol ds based "Hﬂ??/el ectrol yte conpl exes

can be matched to the cells that are to be grown on

t tscafold T is to 0SS e to use
¢ NS elle reditpdto tedtel Sidteta b inyErR & dhosid mppe qopstrucd
as ligfitidgibe goathbnatde SRh@dicstuef thadeserption xhrodghbttthis SfcHication.
the EGM can be derived froma cell type/ tissue type
chosen to provide differentiation signals to stem
Exangpled. Fdsoledoargplaeir st em cel s grown on a scaffold
conprising reconstituted ECMfromliver may be able to
differentiate into liver cells. ECM can al so be
d¥G-¥EY ah peseebdestedll lidej and HepGR,l sslepgodayqpentiel dine,tveere seeded at
Vicde, i I Q. e nVI functi.
a degé 8/ dfdl rrSEl rle%C ef%lﬁp nt{gFPéN %lg‘r”ég?b chan%? &t mg&grtn if rJtlpha
MEMhmﬂ HMEME(sqpphepateé o:vylhew%f FE&nII’/«aI’/S Iplemethn/swptomycm whpectively.

To @h&y mene&@&engm ?Iﬁu(;ﬁgid € iSRS rg@s &uagﬁ ésgﬂ%t?é fomAthe tissue

er perio én cultu

* cultugiodishi astl mypshadeien it pbospEONbYRand FiE2L ml. bf Selbtion Re(lmM

PhedyfihdthdnbffofTPar ed gQygontrol ghygpsan- al qﬂl&l%% o lomM

caffol ds _and hepatocytes grown on 'tissue

Tns@vcapggneﬂs@ammmtmww@amwﬁ KRBIS) c 4Merskt s piiSep 8 Bedium
Deo;éy%ﬁ&a d)bﬁ PR I&é&ﬁ@%'dﬁsﬁ%ﬂ%m' Foﬂww tht fdntbval (g'Sslutlon

i'ncl u I ssue engl neerin culturin

A, cacBoh P e B9 gth GRomIS byt g s el L. oF dsionized wate

was ﬁﬁ&&iﬂw SPirted bHG-the bR BOME PR IRk to a&ﬁkhﬁha@ma f tm&e suspensmn
nsi.on of cells: such as stem ce|ls,

I
erfférlfl o SRPaTapey VicReandnesisiaed oG tly Fa@éI—‘I aptes. The
supeﬂﬁtaﬁu Wasi réthveld\@ftes WYHIGAL I L @8 Stk IS (1081 Waighésads clilerde, 1 mM

wmﬁrﬂ%ﬁ o R 8oy AP syt et PR v et

eigit,the Ecngw@ef dlﬁPHf@ﬂll@%H&ilh@ﬁﬂ&:oEWt else Hdmﬁnﬁodahp viak The

s AR BTk HR 20 PR 3 28 o
The afls Whr&_cmtsﬁig&tatrﬁ(m&g hinb4°dl€félcﬁmm¢ Thérsuphmatanthenstrerbdried and the
ECMS%{?& ‘ Qﬂ{asi%lal YJEIF %n}g) ec} g/a%élb 1s%re]rsf(]>£ a% ceﬁ@fu3 a On & remove

ocar Cl
residgad IDNAsenA Jtenetivelys se&ia@dsums vecm:l emsmltdﬁtedfand tlEnsfer.t_@zlto an Amicon

i T e R A
trirﬁmom%rwvsypbﬁm iof Iscﬂhsm)eﬂﬂt@ngt@ E€M ecgpeandwed| % aginate was
added ?cﬁﬁ v&ﬁé QJS%(QEIOE 5’% (Jéc?ﬁs Qcﬁﬁ@g’ oftl Aa %?1 g&hm@%mun

| rat e sue
Oro%sfh@mlmﬂ%eﬂcwqwl%f@oﬁbﬂefo@aMfered sal i ne 1 m. of

4 gﬁt EI;' NS édx M @E‘ IRESUNERAYA 2l piaes Ql?d\@%'reagents
were Fcy'i'Ie)iéﬁ’I"ﬁ a%@llwaﬁ&oiaméh |2§Q Weehospiptspuifoved sakine, 3pRpL: deionized
.water%@%LSggmgm hoI ate) was applied to each 100 nm

di sh ||0VVI ng the renoval of Solution A3

~each d| sh vvas vvashed with InL of phosphate buffered

Exanfiibine. Jlpdbeertkionhy B€MONI zed wat er
Immunohistochemistry of the ECM components was performed by using antibodies

against fibronectin and collagen Type I (Acris Antibodies, GmbH). The. primary antibodies

15

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

T30

35

was forcefully squirted onto the bottom of the petri
dish to detach the ECM The suspension was transferred
WO paog/oespRr ate vials and centrifuged at 7500xgPErL/S@1006/000376
for 5 mnutes. The supernatant was renoved, after
werankabbit pelyclood! @tbedyi tontitBore¢i@nmdvendingmi Typech Woeredethe Teqphtlary

antlb%gk C\!vééni‘ﬁ?ﬂ %EQ@ F(cJJﬁM R %&Z élt Qf Qﬁ%ﬂt%%dnﬁqwbp?vlb@e(Acns

creas ITH was

P
Antibpdigse (GreldDb Ov&celewiwcmydwe@b berfagmedt ont ant Ryrkss t Binesdgw 300
confi)%@ ulit @vlith a 1S ¥ 18de® MBI RBRNE RSB s eddusi 2 510 nm long pass

Uni max shaker for 30mns at an agitation rate o

andQ@@%ﬁ‘i"“‘ﬂﬁé*WFe&l s were centrifuged at 7500 xg and 40C

for 5mins. The supernatant was renoved and the ECM

pel l et was washed with deionized water by di spersion
Exage dent Provahor o et Bbireciityi sfaldss e

Ak 9&? dlycaBolSHeasdos n&myﬁnmnﬁ%lmaosﬁwmt hydrolyzed

t.rans e to an Amicon Utra Centrifugal %é/e% ¢
by B AECQEMAS I S MAFeUR AL At et (Bt 19 Ol 20% py olume o
TEOS! 404 @ﬁeﬁ@gﬂﬁﬁﬂlfaugﬁ{dg&muﬁ Sdlutievas obtaliel. Bfdr69ked TROY was then

aaded 5 DR%h o Fomien i Diricatisaonict L B Rl GO 15 prevere

the polyahionfrsuatser, fﬁapm M odis tdispersed 1. D Wscdigihais aslution R%deionized
¢ él cuaC| c(liJoor fi ber formation. For the DNAse study,
watef by it pd VoS iie . | t ured in 24-wel | plates and the

rEadewimraten ef ECM ado dmmlyale'ctfabj'tb ocampleStibers,i thnorging Flm-like

) h buf f 0 300 . [eJel .
mate%%lt %&r%lh %E%Oﬁ#ﬁ dispd, orfegi{ %oah %%Jmlug%’é f(l),ﬁx. asgx’hi’gcr}%?éélo@oég dThls could be
achie@hdrtarc sigply dituratingo fhe EgMplednEEMh iwith obshaded t witeroftranbfigrring the
suspgx% 49 ﬁ&?ﬂﬁﬁg Foll6=4 Qf 5%19{1‘[]%%39 é&’n obll’aﬁxll ﬁg @(1\51 é}?lf?ég' fir: ECM could

al nst bronecti n an
then Aﬂmsbmndés a paytigripte sTpensiqay rmnl% 9lglai¢f: i Ifmdt%mf ECMab stability

ofmgﬁlsy&lsm gpea&hlt@f;@yeamnfdeﬂ%a&ﬁ&&teﬁs Tpce&ai dom&tJ WR&udh, the

ereas_the secondary_ anti body was Fl | abeled
ECMpyagstored indgignige weier tafof faiisey purified anti-Rabbit 1gG

(30cphi, %f'ﬁ{bt[b@ﬂ%&?an@@hl .of @RNp SRl on PrédundAORYre Wiited in 3 mm

erforrred on an A é)‘u Fl uovi ew 300 confocal unit

PTFE,phagnels, £se {q gt lonching gash ofher; d) Bt eh PR Y an el g bing the
droplb‘t?} '1ﬁ‘ @oﬁ?taert 184 takiﬂl M%Qm@&ﬁﬁw&nﬂ) Red R0l A MheRASSEt fiber was

er.. Pre aration o
adh"‘P%&'btﬁé‘ﬁ re@f‘g&?mgegff St apama%p%f%ef Fas %ﬂm ctiogously until the

poly: ewcgslyfes Qﬂuu(iletvfre’ietdéylb% t(%@ﬁai— Iﬁbglatlesém{nz&@s)waf Thetdry fibers
m Xi n an etlc acl

PEAVIS S St SO RS é%@wb’i‘/‘ﬁv‘l}fcﬁﬂfﬁml}g‘g?ét‘%s and

‘weigldd Appidxnshtely 1 bill ofadehmized m&u Was ﬂiehl taddm twa?ﬁash the fibers for 5

min. Rt FsRie] Ae5H6CY 6 e raticined Dita WGF i A ey Sregin’of deionized

waterfwaqiabsed tlabughSte di'écat ] rfbp.arae dflseo—adt) yidlitininfop i anidrts entangle the

'ﬁbersd e rWaz% oW rstedvlva% f%rnsrf% | % nljg ﬁrg[/%gnp atcgth gibg%lvs%ge lwished for
anothém Somgror Eid dormed Wlﬂmmﬁt lsebspieyity emhsfalrgd éo coffiveld plate
cont %G{O% etﬁzl]\%lrgéo'ég(%gs%l filmlike material had to be

di sper O a particulate formas discussed
above ThIS coul d be

" ‘Example 4 Primary hepatocyte culture

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

16
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achieved by sinply titurating the isolated ECMw th
dei oni zed water, transferring the suspension to fresh
wo 2@®s6f303 | owed by centrifugation to obtai n t heCESNM006/000376

| i d.
aetiE) PR 0 e JERAP AT A CUFREIED Vil O il g somm.
CellE@Mre Yehdedoali caffoldsah 96-ell plass ensdeﬁm}aq:fpem &df celis e well. Cell
cuthl%t hp I n Ag) 2 Sﬁ%dg’ﬁ%%[d rgsladpgelg gﬁtﬁ%ggq&a vcﬁm% DAL &n F]%aia. The

ter prior
samgk:e werGG%outn of -2 eC poby atheoassayndt 2@ichd tiroé thdyewere thawed and

cen@ﬁd%gg;{t %0@{ ggog r4t3 g{u‘g 1%(‘%% %%u@ aﬁlg rgmcgﬂg Ep: gltrapped ce]ls The
congshtratgang e@slbmm iny ﬂ@daxmdesbwm gleastueeddwdiﬂléz& fR&R Sy@mwa)c tlccordlng
tongggfaagrepgﬁ%&gctmgl on was applied to formfiber. The

|

nascent er was adhered onto the rotating arns of a
roll-up apparatus and fi ber was drawn conti nuously

- EXdIW[Slblﬁ t hepRAlsyghectrol yte solutions were depl eted

nd/or fiber termnation occurred. The dry fibers

0 t’ﬂlau mesgdyee ofRT tentsacelar. mpfriy p!p(aat@puyaa/v@pt@nﬁ% gt e rigglation of

extridélllllm7 fleix R dnh ‘M@Q’Ti |f MORe lowbSiastBell Wl SHIeepG2, a hepatocellular
pI‘OXI of d d water was_theii

mat el ei oni ze
carcpgppa el 4 mwalgl)édlﬁﬁ@wm Weteqnadg with seggrd torghe digaiian @f exnoswrg to the

deo:&/y@licﬁatta hemtibh A0S ity 186k QNitRn Jolunid ad Mest HirRteaNHe aemoval of the
am of dei oni.zed Water, was passed throu

h the
cell ?f aqippy, Py A pesrestselied o mzs'rnwﬂdf &Perfa%ﬁmdgbe@ﬁf% gsalted in
ceu\ﬂheesimeﬁ the iddMRed\@htefial.f AU AdaiiBndlaSp, A6 RIGETIOR Akdto remove

ari he fibers we shed for ano e
mlgl 3% oy B 2GRl TRRE Chepe éﬁl&ym ok e coleted
supetiagnesf denfonstrdt@l the PffestivblesPbBihe pedsion Hig\ﬁ@ 276@%1%9@1!16 loptimal

: i Ise. - Ex e 4 Primary hepatocyte culture
'qumﬁ%’p(gf:%&clgfeésr%rpé(’%ﬁ%k'vest ed fromWstar rats by a
t Inomstodloprebened ¢fithe pichbmgated BENIacdfiodd ons parfoeadiusing asibodies

ool AL, LGRS o Rl LS HLRERBE A e o

Commm of ¥otE-oSehblssippd Bvae Iﬁ'iCMi Bhdesh tHre9/E €kt almpogsnitsteere shown to

v SERY B EBL3 LS BRGPAE  ghohrhebt Sbh LORIFUTEL .
cﬂlﬁt tibwus ypaffolds: foon@ining weenatitpied ECH) Iwera tiebriceipl &y eigterfacial

-polyé%aealﬁa c&ﬂ;&i@iau\ﬁﬂ,l HNRs@bed b8 b8 heBuéiS'?d' %cgg W%h ﬁ@ﬁ@%eﬁqn \Qﬁfﬁte and

frozen at - prior to assay,
drawap éatp ﬁhvcéw fammg e pemplex videelther watsoOble ehitingr ghitpsar. n

Figu@ 2086wk theRShfoRhl xﬁi‘&% [gf EHW% %%tﬁ Bl %p@ﬁxz i SGHLRIs of E%onsututed

concentrations e Sa S were msasure

MC-$13 BCMssoppasst %?S@r%gwn ecwaffdinyither theRfMcPdiserovng o the

- BCM 8affbMS tefble ¥ 3pRAEom o RS HBSS, 0»01)1-@"'&119 rgRﬁﬁﬁ’%’ b tﬂeoﬁon—ECM

tracellular matrix isolation was opti mzed

scafigidis e Sl s el ReHacoR ke RS wae fdlydo be

medigted wbﬂlaaiCMeinblel:ﬁléhe cam%eﬁ%@%b@e&ﬁp axlﬁ&{sbbtyl @htain the RGD

1 line. Mdifications were nmade with
Seq“ef‘g‘@‘é‘f’g&ggt I?‘i‘dé ‘9 E}’FéTtF%W rgFeriox pva ids vegety REcidmiychol at e

§lh|e uttiaotiveadsd of Ibeing QISIE & reSdbtithie TN Qﬂoﬁ?@wﬂﬁ vhdd&@$ 6f cell lines lies
r raction,

T N O T A

and stratdgies dXposELEn@incady dngloyl ploteins whose functions and usefulness have beén
well established e.g. collagen, fibronectin and fibrin. Matrigel, a solubilized - basement

membrane preparation derived from Engelbreth-Holm-Swarm sarcoma is also a popular choice.

17
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cellular residue in the isolated material. As an
addi tional step, we introduced DNAse to renpove nucleic
W(afz(iodm&fsn@m the extracellular matrix. (Fi gure BQT/EE2006/000376

i SRSSHASRICHFEL bl k3P, SO SRR R R3] Son e e

ECl mﬁvalﬂcl tlﬁzhféﬂs inhguesiohi Iﬁaﬂ exau@w; tol igcredte BRYAsEn édﬂrm@mnn the bone

rot ocol . es.c f the re nst
maids PPy POV v bl SEORE A pFE me@onyma
stethicbll Bng)Civhaoke BONI cagpsition WOhld;barea;mct;ed ftd taxt céose to that of bone marrow
ECggoteoglycan, t hese being the maj or conponents of bom
teobl ast and |liver ECM5 These three ECM conponents
were shown to be present as illustrated for the case

f 3
Ex%ﬂgiefl bﬁgu eal ;ﬁ;&?dﬂ 5 cont al nﬁﬁgg?éggﬁg%ﬂtg?reg E)Cl\/p
V\mmnafrnkhqpstamw ipplatedt fsorh aesllagenpestpeefhieed t vab [liyere were cultured on
sca cﬁﬁp L% wﬂ dﬁcﬁt‘f’rﬁ E@g PN &rcfrg}ﬁa hne The ECM

I spers na e a dr awn up Into
scaffold erﬁgCQa’.nWﬁpWetk appice} @ltﬁmﬁlmmeepcaﬁelda lgné hélPﬁtQCM‘?S drown on

tws@b&l&?@?lat{ A inid sHIIRAE ¢ ﬁm%ﬂé s husdd &1 £ HeARRS 0P hepatocyte

grown on scaffol ds _of .reconstituted
funmnsmu@éwhowé psasoagpnirgionind, @ung; iirthe RSk PPt measured by
ELI9AL B@é{‘ta tRewERMerio®! T r&fu&%&ﬁo&&aﬁa'ﬂ% Fefsivive Gfuble T the ECM-

wer e abl e to.spread out on the fibers V\,hlle cells

recagpgRIeR GC P14 18 TN ORIV S RbTIE P PR TP 19 fo weeks in

cultfreU SR dBServithinl mBdhesk RNy Qb tes ® 16atibobiiselM@h&ive sites on the
likely tg‘hg@ nmedi at ed by the ECM nol ecul es, col | agen

ECM meplequiss {EPROKISch both contain the RGD sequence
Mgithdr d%@émhbr[tﬁ Sofducted fby I tl‘ﬂé @yehtorsr eReRhen diat thewdifferent proteins

~.varj et eIItyes attr eness of bein

presgh i T R e B il o SearBU0R atprof romele, ol

growi 6@ Sypd Béeollagert :imffqﬁd:t ﬁr‘eta Iat battek than thoss enltwedd @otlamininodcatiolds, a
.3D cel | culturetl

CM I
: ﬁndglig oYv%igz ig ncgnm?t«?xgt Vénth Socen #O#ubh%ﬂed H‘}Qe ﬁusl &s&%l«mon] reinforces the

i sSue engi neering
advaptagt ©f nsng\mmﬂe’fmmx nathastham dolated HOM egmpdvants; ab @mxwél thterplay

| ofmﬁgut%agg ufl anfl Ak A0 e Job RECAGE a0 uicablellf | 1

basenment nenbrane preparatlon
deri ved from Engel br et h- Hol mvaarm sarcoma | S aI SO a

‘ ,fEXa@%ﬁ? lfg[ u"?;%ﬁ% gf 9# i %%IB rlef: e t y p fS%éfﬁ’ld i

25

30

35

ECMhe ECM native to the ceI s in questl on. For exanpl e,

t95fxﬁgﬁﬁgwrﬁi§ EEQE]L dNeEIAf—) JN& L&@x&pwﬁh pecTe] Q»Mume of 2%

use e ECM secr et ed by bone marrow cel

" chitdsim €aq) SNEF Gerparatien)eier hglidous (T r@%lmnm qhﬁ@%)aml’moMéIE@wugate

mixGRTRAS | donfYindl0 Wﬂﬂ Q%AFCX R&G! &fliet LoRBLESOSE i@ fichftpoBfelectrolyte

bone marrow s |l e 6 _Effect of ECMreconstuted

wmﬁeﬁ%ﬂﬂ@t@@b@ ps @%Wlnleﬁu Mo afredsist GeNactansi of Sheae digers (1-2

mg) WeRtr&Rdd Wik aassizaﬁmters@dabat 1), ékﬁfnsiW@ BRIl fune db&@8 occurred,
scaffol ds i ncor orati rom p a

resulfjag iy (e Bpmgiate @g}a&%a*?ﬁwé&rael stfRld The ECM i 0
Sﬁa?l%ozliungq&gceeﬁmatm@la }Moﬁlﬂ wmsp&lsedc fhitd @&amgaieg hdl@tselution by
SCa S an cpatQ es ssue Ccu

oA 0. ORFH R OOBEBY e et Pa e diedogioeg! scafold

couldBaatsrporatedvapatopyt e function. Figure 5-shows the
concentration of albumn in the culture supernatant,

nmeasur ed by 18
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ELI SA, over a two week period. The results denonstrate
the positive influence of the ECM econstituted
W@ ea7hed3ds in nmai nt ai ni ng hepat ocyte vi abil it yPersG2006/000376
function for up vvovveepsm 15 culture. The
Exgpois $at | 6%‘?’%’;‘/"16@0%{?‘(’1‘51‘ RerZS¥Ei put ed to provi sion
of ECMldonla @B @5iated fFont E\Ser@ﬂid Hdn@ glafiddd P k@fi¢cHies irt®a piteiculate form.

at ocytes. er ex ts nduc ed by .the . 0
R R HEO L e FEL RIS P e e OB RS Ak B lution of 0.05%
EDW{AeS:enIO iniM| TRES Eﬁfdkva@ryannlngtdmbmtmbi(ldwymt Qesidiipo r 100ug/mi

folo For amal.e ls gro n.T
s SRR B LA R T BB Py R For
lysie uhd extedtian theatissms Wasstreaftffdohdsa SQiutiZ)ﬁ dfilp@tiriten WHI0Ohn i18mM Tris
0 Lecen
o0 17 4L AT B i g g on
an &G4l shalteh 48h)aat 4 ‘Kbl’lalt: dybeE@ivne mmmug;ﬂyamstm with XX 8w Tris

(pl-* gt()? tAYin® e Qa%b%'nﬁi %{de[ﬂgtegsg o, %(%(k?aﬂdﬁoi Q%:ﬁ{é 4k} at 4 °C,

naturar environnent 1's unknown.
chahgrpthe golatioroeveny 12 hryNwakie keid yigsstion| was| qucnuy mising a solution of

D

and\i) Trdies pratesse mlmh;@amql@ql) the Ntyer Selptiney alsd @nnfamérl(hd\rlfMgCI +
1mio8sct. The grsai& way gmséal 1054k, RRGE MahogeRBid 8ahe argoeaw&epmbe

was conbi ned (?l nic acid under condi ti1 ons

homjogerazer at:anaqmmdyaf StYoruntila parieiate BRRAOSION Wla%‘)‘?%lﬁ?ﬁ "the resulting
ussﬂié RBived TN rbaﬁmmeésew%re Yositidbed- it %alyeeb&cﬁﬁbl SIS fibrous

hese fibers (1-2 were treated with delonlzed

scafglfict despib z‘b@rrﬁesl-lmeﬁﬁ%%w ShERIRNG S ofmmpeflpprgisrace labeling
den@ﬁ&#éfeﬁ&ﬂe pleSshdd bE Agpatdn dultite lpfﬂl&*%ly@ilﬁoﬁ qfermedrsa rﬂept}z &ells stably

tranﬁfél ! Og'ﬁ{é é%gfglgf{rgsc?%g’rétplgll (%?g)vwﬁﬂt qf{ 11(&;.1[&% onto tLese fibrous

scaffdldsl(F@hte(ﬁ). and vort eX| ng, prior to incorporation into

fiber Inthlsvva e hydrogel affold could

| AR SRR PR A Mg B o Bisn B et i ived om or based
on thdsbidoamtentsais rot we hdhission ehatthydocuedtshe dedioddadtateéntoare part of

| i ver and b ni,ca articul ate
the qopppitn oI RRERAARE S Rlevi A Ehs BceefRL, '

sl Ithe mmdlohl e heen desadbddeigl the nansow|and idotailofs DodSG% will be

EDT 0. er i ni ant.ibi otji,CS . r .
apprtzcluzt%\]))% B.epeyc }Fﬂeg U 88 ai} nﬁq lﬁxéegéug rgrvyaé-flgh&gn%&d/&r modifications
1ncltﬂxr@2@ug¢smmlmmism11b$tlmqms,a)td/0ﬂ' ttiaggendrs foirm| or duteid| niay ba made to the

e 0l 0F O 0 B b B o

the ﬂvensorm;ﬁwmﬂly(m)ed Fhe presentenctrpdinentsrare thegefpne oo dg sensidered in
Aaurgs%'{sqgfl% éiﬁfé%}@%t (fAti biotics, and shaken on an
orbita s'ﬁaer or 4 \

r at 4 0C. The | ysed ti ssue was
subsequently rinsed with 10 Tris (pH==8.0)
containing the antibiotics and protease inhibitor
cocktail for a further 48hr at 4 0C, change the
solution every 12 hr. Nucleic acid digestion was
carried out using a solution of 0.02%Dnase | in 10MM
Tris (pH=8.0) at 37 OC, overnight. In addition to the
same anti biotics 19
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and EDTA free protease inhibitor cocktail, the latter
solution also contained 10M Mg + ImMM Call - The
w@e@doet3omas rinsed as before, then honbgeni zeBCTISGTIY6/800376
soni cator probe honpbgeni zer at an anplitude of 61%
until a particul ate suspensi on was obtai ned. The
REGSWNERE tissue-derived ECM particul ates were
reconstituted into polyel ectrolyte conplex fibrous
scaffolds as described for cell-line derived ECMin
1. EXaNR] Saffoldh OFEeRE rbeatans Maaidlsbelay,NgadEvans Bo-av.ed
the presence of heparan sulfate proteoglycan on the
fibers. Hep& cells stably transduced witiaG een
2. lﬁaugmessemen&geﬁaei dxtrhdelflir eahtixbiat ed seutfatll dsth €issue e@nitoction,
ese f|br @éﬁh Flgure 6). Any description of
or statenents herein
derlved fronlor based on those docunents, is not an

3 gg‘?ﬁgfo W@g%%ﬁ ge e’géle%glg }%%:tsse evanfl“gp%tocylte

end@pdulation ﬁm@hliabuh:eﬂulateﬁlmmﬁﬂeﬂ"msue\ﬂnglmmdge605)1(/’7@%1)1 M-Bas
been described in the nmanner and detail as above, it
wi ||l be appreciated by persons skilled in the art that
4. Hedmanokis Markkea . 0ABtalnkl/, Ofaherb di..f Jobatssan§., iHwok Ui higlation of the

[ in
e S S e ot T
in the specific enbodlnents mnthout departing fromthe

ﬁﬁhﬁﬁ& SH_ $690% Oknk'S | BYERE YO VRShAT Pa%é{n %@Cu&%@rﬂm CT.

e presént” enbddinents are, therefore,
Extgaselbilat emelgixi production dyaera csoblpsty sulued \9@ lﬁ?ﬂ?%é%ble polymers

tissue tabrication, Materials Today, p.
30-40. 2. Badyl ak, S, Xenogeneic extracellular mat ri x

6. Baman.ecaf Talslchior pédkss s emgq @znsnfddqﬁdo%ma Fo15dMcabllyte-complex

MU RN I R DY

Hepat ocyt e encapsulatlon f r enhanced cel |l ul ar

' ﬁé&rﬁéhor@{ WUQS Eltlﬁkg % gﬂer | n(%i{HIGag ggﬁ'&% gl%%gmygﬁr g%‘&% ‘cellular

' -dlﬂ&emuaﬂeﬂ,md‘u&relhwhc&ts;zm (@bo4y,heopericel lular matrix of

human fi broblast cultures, J. Cell Biology, 81 (1979),
83-91. 5. El-Amin S.F., Lu HH, Khan Y., Burens J.
Mtchell J., Tuan R.S., Laurencin CT. Extracel lular
matri x production by human osteobl asts cul tured on

bi odegr adabl e pol yners applicable for tissue

engi neering, Biomaterials, 24(7) (2003), 1213-21 . 6.
wan A C A, Tai B.C. U, Leek KJ., Ying J.Y.
Silica-incorporated polyel ectrol yte-conplex fibers as
ti ssue engi neering scaffolds, Advanced Materials, 18
(2006) 641-44. 7. FlaimC)., CGhien S., Bhatia S.N. An
extracellular matrix mcroarray for probing cellular
differentiation, Nature Methods, 2(2) (2004),

119-2S. The clains defining the invention are as
follows: 1. A bioraaterial scaffold conprising:

20
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a) reconstituted extracellular matrix; and b)

pol yel ectrol yte conplex fibers; s wherein the matrix
wara)7obes0s i bers are functionally associated. 2pPCTh62006/000376
g PR Sty BB Br ool o o conpri sed of

poly c ad bomaprielcoatiobl compdsiagpol yani-on precursor. 3. The

bi gﬁﬂt Eldn@iendf 8L aPhagh LR 2, Wher el n the

ol'ycation precursor 1S sodium alginate. o 4. The

bi bhatl@llyewctr@mfcﬁmlm fiffers) ai m 2 wherein reconstituted

whgesfrhﬁsmhd (bl (TRbGL Kook Q&Faat@&' into the
t1on precursor and ani on precursor. 5. :

Thé bi Biediamateal spefild of elaiot l,m/lmm the \pkyple¢tiplyte complex fibers are

: o ﬁ:;?%ﬂ%? Aﬁdf}c%ﬁorﬁ%?&&x%neidd‘é LF%[yaH?aL F,}e&rgo} i ncor por at ed

t he” pol ycation rsor of the polyanion
pr%cur%rbmf@ate@h scaffpldneft daimal, wheadin Hregpabfcaligngprgeupsor is sodium
algfagr ei n reconstituted extracel lular matrix |s
i ncorporated into the pol yani on precursar.

bi Hrat i bigmatenist peaffaldatt Glagn @ hersin raconshited exzaceéule'f mgteix is
incWipBFaBidint iR w&e&mb&&w&&%@wp@g@hw @EurgRt I i x i s

deriv from cul tured ceIIs or animal ti.ssuye.

bi dnat @eibigmaterigt sifaldgt Cpis i wheggoresenstived emq?ﬁvlar mattix is

mcbﬂpSﬁtbﬁ mts th‘é@)b@@dti%ﬂ fmrtoh&e%%ﬁo@@@mrml ng skin,
rrow, nuscle,

ncr eas
gs Th@ qrpafiriat %‘?tfdlﬂaf% qli”&t? Whgres ’f?cgﬁatugeﬁaqxpaceﬂular matrix is
incbrﬁbﬁ&ﬂhrﬂaiheinutymu&pgacur&r The biomaterial scaffold of

T BL e pilalhetenia B Rine ok SR, 1,8 g yhelh gproconstitated

emnmahmxnﬁuuﬁsdﬁn@&ﬁmncmnumhamebﬂmmhﬂtmseonst|tuted
exi{ r ac[%' lb'l‘J Eeairféca d o%c & Vehe{]c r&lgnaﬁl?r H tlssyula gsusreFected from the

|s sel’edt éhe o e group conpr
growricompuiNing s}umrhwelﬁasqre@d bidneys thone cwlibw, niubd@thewe,l lusgs, gastro-

mm&hﬁ@ﬁ q&gg§?1ﬁ&ﬂgﬁgkghsﬁgkh ,keratinocytes, basal

I der nar 8l i al cells, salivary
g I9an d Tbebﬂoslateml@gafblmcl@n 8swhcm19 theednimal tigayn isEhfdiver @ssue.

gl i@nd'lﬁglﬂlo?natm g? C(ﬁ'xlel of clln?n%ri gl 5 9k a({;d7 wherein the

['s, cerum npus g |'s, eccrine ’sveat

rec@éw@d e&%@ﬂqlﬁénmwdegmh@ore sbll sulturgy cgllsawlﬁc@élﬁrogx any one of
the $9BFCHRM I AbydnR] didin c&ﬁwm SenPbAbhISELAR, ckﬁfeﬁ '&Ql?sr pBicental

gl and cells, sen1na| vesi ¢ ell's, prostate gl

cen% &prakinogytes,chgsl epideratal @qlla,ﬂww ¢p§heleﬁqilﬁoﬂahm g’gp%\ﬁ‘dls mucous
cell§ e:lel‘cﬁls éelLt; t{'(ﬁ’l QB&PQ asld §ellsUtn%ﬁtﬁ'aﬁ"y ?@xe QNEAIS,| Briw&l bRnd cells,

go l.et cells of th eresplra ory stlvetract
cemﬁﬁ%%ﬁs%iaeé oplls, gReripgravest gankeells, zayﬁfﬂj'é Peat o gelsy Molegland cell,

sebagesils' glé‘ndglzsﬂ@ dBowsHDS Ipfang &ell$ E’lf\mﬁeh’@ SRA IS, sﬂhﬁﬂﬂj aveswle cells,
ucago rdu0|n a cel

|ns L1 cells,
prosts s Fehe HIOGRGRERS SR BRSTRUCITRS 2lopd feloeHitresiand i, uterine
endq@ﬁ&uyﬂEMs Iol l@obmert ]gxséug P Ghe eésbﬁato@a&c a@eskilvs tﬂl’dﬁt Huce@! bdils of the
t cellds I n} esti ne,
stomg, ARSEERS R phibe) GG et St ol ot b Epiig gland insulin
prodacing Bicells, piutdgoh-profucied & sells, Singdtdrethpt@Rupihg DELTAYcells, pancreatic
polypeptide-producing cells, pancreatic ductal cells, Paneth cells of the small intestine, type Il

' pneumocytes of the lung, Clara cells of the lung, anterior pituitary cells, intermediate pituitary

cells, posterior pituitary cells, hormone secreting cells of the gut or respiratory tract, thyroid

gland cells, parathyroid gland cells, adrenal gland cells, gonad cells, juxtaglomerular cells of

21
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cells, posterior pituitary cells, hornone secreting
cells of the gut or respiratory tract, thyroid gl and
W(ae00l7$643psar athyroid gland cells, adrenal gl andpCEEG&R06/000376

o i mobienetl SRR Ry o TS Blpgia pets o

the l:lﬂ&yl,( bR Yordérashn ol tk iaedting, afiatédéucked ey pf bt@ﬁhe glands, gall

s . of eS|ne strja d S
olaa" el sl 4 et S5 ol prainal S of U Wief aiseit rbule
cellsboﬂﬂh hdﬂegl,ebomthhﬂeS oel‘ls b ehep dactilusa bffdrensu Ie[adldﬁmhlhpnnqpal cells

t ] f t Ki
ooy RS P S Ll PR gl e
nonsnaitécbducepllsjofdl}dswleatmaj ncmeihhtgd dime pdis ofthe e@wartyalandahdnsmated

vt (Y87 of uRIEHIREY i, ARPEL FOh of o Kl o Ber AR IRELPES e

kidney glonenétal cellapg/thglﬂand@glmmsf ﬂleelocewdofdinﬂte g@llchng;ﬂuqt lgells, duct

: ce:llsrmrﬁligasr )lﬁnlxrgl \%@igle d;Rl@{ deftb 8t %hg ?k&séﬁogféanh rk%sc%ﬁlag @E&’othehal cellf; sgnowal

e

| onmer tes o oner ul us,
cellswermb callaj aqumm:us lifing the neatyplpbaitwmemee)f the Fare eellsrliping the
end haﬁc,e%ﬂa@’e ofli€tear, cl:lgxlolcf’ gﬁ%u st @, SRS c\éﬂ%s bPh{% ﬁng-ldfatchnmd

I's of the fpl‘ ostat e vascu ar endoth
clhwaYeml@ehaé yellsvafahe exs. |C9meglevr@9faphaé efliss cﬂlgfqéefﬁllwaw pEopulsive

ﬁmclléml LISt P pindny TRAA LA Aurs RRAE oPlthd R&stiBES aﬁ,ﬁlrlcas of the ear,
i ni ng_t he endol ynphati c_space of the ear, orQi d

intorgris) (D15 8 16, raE A0 EMp s ety ol Hpe Ritises, nucleus

pulpédubs | aélM 69%&1 ahtealerteﬁhﬂ iR dhRnBYEsts, ceéxﬁ@@dcytes, odontoblasts,
endot h |aa cells, ci liated cells havi n
nar

odonfa5HER| DRSO SRS GG <SSP PO P LE) Pl iqanef the

wtreme;siddp o e P Rtdllale UslIObf R PefBmphitidtspicdaiTttad eﬁ?kﬁdﬁetzﬁfmuscle
cells,C cBa]rtI \gﬁpr c§{ls %%é%) ngSﬁ@ ﬁ% 3@}0%%1 r| C tes 8{005’ col?s platelets,

megalmtyebytesc mdhotes dédmaective rt‘ﬁmeahh@qmsges chaﬁm’yt&Hs, osteoclasts

t | t.es, chond {
dend SRRy UG SR SO P RS2} o o
helperiTt c@lempﬂiresslgr 'beeltshleﬂlely'@ celid, ekiliat exllsalod Seltst cmhaecells inper hair
cotis R YIRNRF o RREE 18l L1 of e o ELELR, TIRCH B ShSor e
vestilpddr] apparatedoiﬁh@caﬂ, typd Ha:ellpbithe vestibylamppaitas yhihptess fype I taste

bt G RILGT o BURLERL A b SRR P RARPRUE A 1 SRR, ope

il cawéldtbOdp teellss Megiesh |cnldm Ipribery bras@p mehrons mstah@él fog touch, pnmaw

|
oo R oy R 350 e . i
propriqepifve WHWYY(,S@IISIOS’ mqnb,echgh@amc BeurQs m? Fhe aatwemlmvous system,
adren®fRid ﬁetﬁ’énstdi* fhPLAGMOAE n g@ﬁ%s'esys{e)fp%eﬂhd@x%lcr n&z‘?& Sofotlae tallﬁ‘anomlc

vesti bul ar a par atus o ear
nervoye §YStsy [igper ﬂﬁﬁralebl@ oftheforgan of Eart, Oﬁ%@ﬂm cellagf @e@a@n of Corti,

inner pBAlkScal el SR o W &, ou@é%ﬁilaxfg@éllcals(ﬁf o &?&ﬁ 8f Torti, border

i theliunt typ carotid body cells, type. carot|
cells, B%’d‘;?e”c%ﬂ“ﬁssupmllge?e“é of |tle Veﬁl*‘?%r%l’?%fétﬁ% @ngqs@e& ls of the taste

bud, SUPP6LA |c§lﬁ§doff R ol R4S epRESAB, SchwaRNRAE, )&a@ﬁk’é Qélﬁs enteric glial
S eC|alse f or tel’rperature rlmiry neu

cells, sneurgns | ofsthy gepiral p%ﬁrypus p?yém d’é%‘ﬁﬁyﬁ?é’ qllpn%gngals BRYEYS/ system,

oli godlﬁl;lfd@ﬁﬁs ofcthe Eélﬁh@r BerGoResyktens afdéridr Ners aptdlantdisNRhY GUge cells,
ns .of the aut og‘om C nervaQus

system drene

melanggy(es, ﬁ‘?““gl Egﬁi@{ﬁe&ﬁgﬂwg{nﬁ% cBihBA SIS AREPRBHsOocYtes,
system inner plllar cells of the organ of Corti, '
outer pillar cells of theygrgan of Corti, inner
phal angeal cells of the organ of Corti, outer
phal angeal cells of the organ of Corti, border cells,
Hensen cells, supporting cells of the vestibul ar
apparatus, supporting cells of the taste
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bud, supporting cells of the olfactory epithelium
Schwann cells, satellite cells, enteric glial cells,
woewroas0df the central nervous system astrocWHSGmIO6/000376

the central nervous s ol i godendr ocyt es. of .
qus@ﬁfpﬂg?s TREFYYRRONEYTS 0% o Selilf P Yo c@% s epithelial clls,
cJa&moingBﬁccfrhl%ﬁzﬁloﬁﬁhbxﬁclnfldﬂeélﬂﬁﬂﬁﬁér%d thegdflomal o
epit ells r nt epitheli .
?Fnﬁﬁo@ Sﬁ%%%)g of ag%é)lﬂﬁ,[g? d:@asyg% ; 4, %, 6, 9 or Fwherein the

recSﬁHﬁhﬂﬁi @@@&illufﬁt n&ﬂ"ﬁif ik decided|ffonCireost@blast, ceffdink oF i bekdesicinoma

)celggd thynmus epithelial cells, hepatocarci noma or

i nati ons thereof or cell lines derived therefrom
1112. Thehelbionimmdriat saaffold ofiélhial 1), oherainythaoseoblsteklhlinss MC-3T3.
4, 5 .4, .7 or 9 onstituted.
exlf ac@ﬁelblﬂ"éalte%fclaﬁéﬁ of el eﬁo\rlg' F lr“c?n? agcarcinoma el line is HepGa.
celd. |lihedi@nateridh epﬁ)bbefrfmy roeraf. slaioe| 1 tol 13) durthep confiniging at least
estonrﬁ%%erl aI scaffold of claim 10, wherein the
one T BIE S el | 1ine is Mc-3T3. 13. The biomateri al
scHf. f dbg bidmaseral weafidld eftvoy ebn ohdpiatsdctr &, fiather ewiiirising at least

ony Ol\'glglg ﬁ%@%%ge%é an Tvbﬁerﬁll mgo%%l@ahl?r%&ﬂfe a%%zg cOhp Y a AB&iity of

urt her .conptising at | east one
cellstseddied Wghlngh@lgémlecfmlatersmplmﬁbm omat erial scaffold of

anys. OP'?,'] %florﬁzlt?fmcal’fo doaclodtdlng% Eﬂﬁﬁ 15 Oﬂﬁérélﬁ'tﬁwlﬂﬁah{yeﬁ%ﬂs are

one 0ogl Ca yactlveaen

seldsted| fogn @ay oye g€ the\@om@ﬁmne@mlbg@@cwtq@v G?llﬂ fl(%u;ﬁ gy cells, blast
celff;, elibid %@ﬁ‘sd %ﬂac&‘%t&lmef‘s kBatRR %/t)f? |b§sQJ ERbHng1 &‘Hﬁmﬁﬁéry ep1thehal cells,

bers. . bi omaterial scaffold according f
saligpoyigipnd seﬂwgrswe% gerpps ety ivey Epger seland cglls H@%&bt gpd cells,

lacﬁﬁlﬂrﬁlﬁﬂyceﬂg EceRlmibhH® AHrAURILE @Bk Swvegt %mar QR po&ine lrylxveat gland
S

ceI I adult stemcells, ast 15 cel oped ce
Mol ygiaa el sgbawa&@ﬁﬁb% é%owrwgsas %F% o) glaid cells,
seni-iiia}l Irvawe eplld, pedstad glaed baisEglabwahm glaad dellmlge Bhﬁhomucgnm cells, .
cells, serous ce n..Ebn cells, ar)
Lingy it e Qoing pdombriap e oblet feit P ety B Bipgbive tracs
mueh kals ofahe ‘stﬁﬁa&i{\/&ﬁh@@hﬁl’iﬂllm the gasafmgﬁnd’] exyine atllsyfaingdgastric
. cells I\/bII sebaceous
o iiin g il BT SocionraRege ol Yoiefofil prmdicipe DELTA
celly, Qﬁn@baelcqmypepﬁcmlnedmm oglll@ pahomahd: ducttltdebs:)ll’tametﬂh cedls of the small
l an hoI ittre gl
inteigd Do aewRt el Tond EFy 66 8 donl, heSonthifily ool
mtenmsﬁmw attqmyy mellsjugaetstwrvpmnua:a!ct@ls, harosoos swd:tlng awils ohéehe gut or

respiaf P, ﬁx%?@ Ehhs ic%iﬁg tg;tm*dggax%ac% (5,1 e%!ﬂﬁ%ﬁhg Y Hoh celis,

Juxtggloma'gbn Cpﬂwdﬁjthp kiflogy, ae:hclukl desxm@ﬂlwf @het kidmyodert poler cells of the
dng llll cRlls Qﬁtﬂf; f(ﬁﬁ%}l b L%ﬁ&@éﬂﬂfﬁ' ?&ﬁthan Ehrifet {:h?t:ted cells of
ner ea & sna

uct a an eth ce
exogrine eabandp aallthlwet epifhaléal wel@/bmgh bf»rdpmellls @fi ghe @Ppximal tubule of the

| kldll%?l dl?talq{lbﬁlg RellS¥he ﬁﬁh@}r c11ﬁkéd%ﬁ§5ﬁ" the Yubtftus Bfferens, epididymal

Internediate pitultar I's, posterior pituitary
prineipgl| aslls, irpididiyraal el o m@emvéqw ot e9lls, e Igmeumocytes, pancreatic

ductrc%ﬁp hamté!d Sl edils Jrier Qe dlnAngbrsEialed. dua%lﬂé St Odallvary gland,

adrenal gland cells, gonad c

- mon %Ihéé?da‘@%cb?@ﬁiﬂf she memmay @land arigiabivelly of thekisiogy glemenilus, podocytes

of ﬂ&%&&y%ﬂoﬁ&&%' SIS YF the Wi sl o8l Icopdt HAR, Kdlli&ﬂig duct cells,

mesanﬁl al cells of the ki dnefy brush border Cf of
ductyaglls phitesterEal \epleatied cellictihe PR glind geofan gndothetial cels,

synodlafRelss, sedkdl dligddeimaRri dehelihia % the€ pbifymphdtiesph@r sfethe ear, cells
cells of the proxinmal tubule of the
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o kidney, distal tubule cells of the kidney,
conciliated cells of the ductulus efferens, epididynal
w@eonosqsed cel | s, epididymal basal cells, hepal’(cmycmﬁ/ooosm
.. fat cells. .type | um)c ang’ tic duct
i, e by Fiphpots pde, B BT ¥ IBGE B, st ol ok i
arachdoid} cidietyl epithelidl h:ellsaﬂ thy aw, @leald endotheB4l rdehd, e:dxawdomlls having
el t r | .cells.o
propnfc(l?xgrll;,] guyg{ufno %%xreu flll? p‘l’an rﬁ?llurﬁ?fu& Eéll% glﬁ \g/esth E) tus of the
ear, ioetdegtabellsiod thdﬁorgarség(ﬁgh,t filybbluste Ple!m@esaff bl@dloepxllanes, nucleus

pulposv% & Flgl 8g dch Qfek'llat?f?l %hsgucr osﬁolﬂﬁstgf c&gc%tdscg&%fn%hontoblasts

VESI C duc ate
odonnyiey, rp@bnchbcyml bseobbaytnovatwlcyt@el qs@om@emtga bellse hyalocytes of the
S 0,
wtreo%g %@Hﬂp UF fhgzee%ylre] : Sr%iaiyh(%ﬂse %Pﬁe %%Wﬁlgﬂs ace < egkglg{ﬁpmuscle

cells chwbmuqsleexelb, caoeth  mygelanealls, awyoppithghalt PFélS red blood cells;
EAE0T ng?é; hﬁghgoyt &| Ldlﬁéaﬁvg Q‘kgug%é&éphggésl ﬁax%tem‘albg c@lyse osteoclasts,

endot hel | el l | at ed

dendlpimmllﬁ,smm&l@h qulsowu“al?l?élﬁ,b@ﬁ‘a@l’@ s, bqsawllalth waskicpim alesmp cells,

helpeP?l defls, Qly ﬁr@s%oﬁ"?%&llsbléﬂll@{" T BRAT ﬁﬂl@ﬁcéﬁ% ol ReiR2 Eone cells inner hair
terden? s of th eor?ano Corti, fibroblasts,

“cells p% Frec e 081005@ oBiter dasi el Pt B, orgipe ple(rerts t:mm Ipb%geﬂs of the
vestitaRk bfpaditud Hahé Birf @ntcelw@ﬂ thél &Ebul&IFpRLAD bAGE %ar type II taste

bud 06@& 8 %ﬂ?‘%:“g&o% %%‘L‘iﬁ? Oggqq{%’g tf gpe lg%?q 8}/ LIS type
I carbli@body ek, Merkd) @eld, tphﬁ‘ﬁ@Ssdﬂ&ﬂy mefirohd) EPGEMEsedSﬁ)ﬁldu&L epnmary

cells of the er.i | hati c space of the ear
sensofye TP o PRG3R P2, A qies e o Fots paic,

propnw@ape bﬂﬁhﬂyaﬂens@%} hemront, etlolieficin@rdds of thmg@hamcmeyvbmsystem

adrenGTE PO g Y RGOS nera il DEFE GO g ot dfe ionomie
nervodsedystem, nmat p1ﬁpd’nells of thosigan phCbsi, oblaspl!ilm dells ofﬂhs prgan of Corti,

u e
inner f%:healllﬁngl’eal kl cl.r?rgg.q ?f &%l, oEl(@r Ph'(ﬁan eﬁlceﬁs W osig% Of-E:Ol’tl border
cells, Blehdes  celln meppdn@ngr callelof slwowfestummrcupgaatu@fsummng celly pé rhe taste

bud, sllﬁgm&eggka @ﬁhé %ﬁaé?&g{%gitl?eli%xg? ?Eﬁmnhyd%ﬁs salaﬁté 1§' ln%e fghal

ar— appar e ear

cells, mhwroge of i the | egntra] prregyas usystom, tableocytes | oft Shpecemralt BV QS watm
t
ohgodgr?drl)ﬁ't?slodﬂ%ﬁ& %%eeéx REYEA g@stgﬁbaagém? ?Hs Sepfalehgleéeag 1@;5%t¥? el
melanwtﬁy retingl pignipatadspithelipl oglls, frig mamynt ﬁ//c He gpgpninm, oocytes,
spem&péﬁésaédeﬁﬁﬁo% diunh, Qv&hn RMiLITREYs, 86RO s, REY RN epithelial cells,
cialised Tor tenperature, pri rraqﬁ\éhneurons
hepﬂto%@@f”&? 05 WV‘B?UOB%MGOWY@BH l%@@ﬁtll’ #elomry sensory
Weuvpﬂﬁmoa ! slyebsShiny A% Qarfolte dRYAMAompASAg OUS
ystem . adr enerﬁl c neurons of the aut onom ¢ nervous

*% y s isolgting epteacglvlay matrip fipmadaget el @t B8%noni ¢ ner vous

ystosmmll Lpdrtifilae Msp&Rich 9f 9f t he organ of Cortl
bZut %] ?drt:el | s o? theﬁg% gan_of Corti

Dhal B plyelFristile Some o Al w0 %f‘fSPe“S’é’Btog Y under interfacial
polyelq@ialyt @adlexafbh Sondftiohdiandr gan of Corti, border .cells,

dge en.cell s, gﬁgortl celI's of the vestibul ar
pp AP RS e§ﬁﬁ% MR PePEs of the taste bud,
18UpPPO rcb:lnp@sxl@:&‘hﬂa&nﬂf cdrhygtistlgl aciddyelecapiyten ebxhplﬁx aba hesaacellular
.. cells, satellite cells, enteric glial cells, neurons
mattiX.of the central nervous system astrocytes of the
central nervous system oligodendrocytes of the
central nervous systent antejjor lens epithelia
cells, lens fibre cells, nelanocytes, retina
pignented epithelial cells, iris pignent epithelial
cel | s* oogoni um oocytes, spernmatocytes,
sper mat ogoni um ovarian follicle cells, Sertoli cells,
and thynus epithelial cells,
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hepat ocar ci noma or conbi nations thereof or cell |ines

derived therefrom 17. A nethod for synthesising a
\V@hmnm&BDSal scaffol d, the nmethod conpri sing: nmnscﬂmwmmsm

atd.ng._extrace [ trix.f
gésue]lh %f BTG r?} eﬁl Qi % par téﬁal%lgl@s‘ﬁ%%g‘ﬁm o?’l&g#euu matrix is

obtaaned Gomriangl qmisysltmtdleﬁhc;dtxs cloompd ene dontbartiomihedgof he

suspe 0 ) r f ripyt teri

ST ot Ry OO ol AL s B UREE I PO, matccal
comiprises 4 ¢mstifuent Jement oﬁm’fwmateealwaztféﬂ -al conprising a

poélyelﬁ&toﬁl%exe{l @ca%f@éo?@n@iﬁ regﬁﬁs e ele!uQﬁul% V&m% ﬁb?yelectrolyte

he conposite materi al "acc gito claim1l

comﬁlex &ikars aletepder] gellsrmheiein the exfpcaliukes dndtip if @na'@l fml@rthe same or
mﬁ¢a§§mq?kxggwq;ﬁ&p&%sln claim 10 or a conbi nation

ereo conposite material according to c

1922 & bipmaterind seadialsorompaising fesppshifutedsppgelinlar patrix, polyclectrolyte
corﬁﬂ@)?’ fibdrd BRse&le® BRRL wRdreifl th] QB RtlaAhma8&as Ha1ved éth thésame cell

bi omat erial scaffol d conprising reconstituted

typegs thasssiedgelly matrix, pol yel ectrol yte conplex fibers

ang. seedgshde lf&rs proﬂk&&tﬁig,n diﬁ@e:ﬁfshﬁgmﬁl hluinaﬁmﬂ@tthé Xdifférentiated
derived fromthe same S cel l e. é 1
PheBER ERRIIgns olcoded PO HEaRTt SERrFigEd cstrgfgeel! type or

cell 9pR 5 tal Hiéihzﬁéhaﬁ ¥daffodelcbiriing thElhiEﬂ K,anf %I}ziﬁin@&hxﬂ&b@dé@ cells under

| ex bers an eeded wher ei
condifioR CEPUSEY G iR P ot | HAETRE (b | diferentiated
phehytppe @ fnltbomet@rdearllals. 23. A met hod for
proliferating, differentiating or maintaining the
di fferenti ated phenotype and functions of seeded
cells, the nmethod conprising seeding a desired cel
type or cell types on a biomaterial scaffold according
to claiml, and culturing said seeded cells under
condi tions conducive to proliferation, differentiation
or maintaining the differentiated phenotype and
functions of the seeded cells.
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