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Rel at ed Applications [0001] This application is a

continuation-in-part of United States Patent

Application Serial No. 10/259,817, filed Septenber

30, 2002. Background of the Invention Field of the

I nvention [Q002] The present invention relates to

scRO MABLE SCAFEQLP-ANDBMETHODS EOR
using the saVPAKING AND USING THESKMEVention

relates to scaffolds that are programmable wth
extracel lular matrix (ECh)vexplgcul es and/ or

bi oaf fecting nol ecul es for optim zation of

m croenvi ronments for cedd AGRAWIEy € and tissue

engi neering. Background of the I'nvention [0003] Cell
cul ture, as an inpor MohtminadK. Heidarah ol 0gi cal research
and industrial application, is typically performed by

chem cal |y t r@aissrefdrence to RetstedfApphcdtionsul ture
device to support cell adhesion and bathing the

[oG0dh @hizabplivatiorsis b Bortiabidtiohdn-pRr bLUhicd StatdsiPatedt Application Serial
S for, cell rowt h. "Anchorage dependence”

N%#@%gw%i??gtse?tﬁ‘@&’dﬁg’r@log'ge- dependent cells woul d only
divide in culture when they are attached to a solid

surface; the cel IBa otindodf heVindentigan they are in
l'iquid suspension wi thout any attachnment. The site of

Figldlof thadesdiocan enabl es the individual cell to spread
out, capture nore growth factors and nutrients,
[0002§ Jihe presant mventioo sdatstd scaffolts dorpeld vilthesand madtlooda fer niaking and

{he intragel.l reactin. til n nd ext.r [l ul ar
oshi Tl GkC PRtbi! ol iR Rt Bl ogrammabie
withudxiracelllelat mateix |(EGHD emicounles andior bivkffeaving elolecales for bgtimiaatidn of
migrowtih. [“%Otogﬂ‘ﬁli)n taddi t it.on to.cel.l adhesion and

TOFPY RPN (Of PR lIre and S £OSIDCCPE \t h factors are

essential to support mammalian cell gromh in cell
Baclegroundf thetlavenéaqui si t e hornmones and growth factors

are contained in serum which is blood-derived fluid
[09034 CeH enlttireyas aif importantdesd for biological research and industrial application, is

typically performed by chemically treating the surface of a cell culture device to support cell
adhesion and bathing the adherent cells in culture medium containing supplements for cell
growth. "Anchorage dependence" provides that the anchorage-dependent cells would only
divide in culture when they are attached to a solid surface; the cells would not divide when
they are in liquid suspension without any attachment. The site of cell adhesion enables the
individual cell to spread out, capture more growth factors and nutrients, organize its
cytoskeleton, and provides anchorage for the intracellular actin filament and extracellular
matrix molecules. Thus, a surface that provides sufficient cell adhesion is vital to cell culture

and growth.

[0004] In addition to cell adhesion and nutrients, hormones and protein growth factors are
essential to support mammalian cell growth in cell culture. The requisite hormones and
growth factors are contained in serum, which is blood-derived fluid that remains after blood

has clotted. Serum contains combinations of growth factors for cell growth. Mammalian

1
SUBSTITUTE SHEET (RULE 26)



has clotted. Serum contains conbinations of growth
factors for cell growh. Manmalian 1 SUBSTI TUTE SHEET
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deprived of serum stop growi ng and becone arrested
usual |y between mtosis and S phase, in qui escent
cellstdgprived #f pesem @@p grpavingans bypasug airestaé pplly Mveerb@écnﬂs and S
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Thus gﬁo SHRL ?ﬁeg Fa gﬁg cgdequfotnﬁg %él[)é{ﬁtﬁres%&‘%ﬁé‘&h%éﬁ mp?c%&eoqg]ll

pronote ce sence”of seru
amﬁsmﬁmmhea@ﬁmmefsmgmls a strategy for regenerating
natural tissue. Cell culture in the context of tissue
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Fofjt¢@trietaying hattulabtidsity, €@R-quihlivg 0Sihe ktate- diﬁkiéﬂl%hafmﬁtrlgrcelagﬂemb affect
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ffect cell adhesjon an rowt h,
celfrlbgSenarrervy 8ot eBuRE et GG SR reRiaraion Ry synesis. An
opﬁmau id@tix ABiefihXvdilt Romade cél bindinpr RIIpfdife&tidn, Hippsiibgof cell-
prollferatlon expressjon of cell- specific

SP‘?? @rﬂ%‘? feariviy AL e cels. of the cel | s. [ 0006]

Success in tissue engineering and transplantati on of
[00D6] Sﬁcc@lﬁﬁl@fiﬁﬁe afgirdebingamid niarpiuneeion of cellh éepa&hdsbjhl thet Iylamtenance

o R L ROUNPE o TSP b5

the&n@emﬁméﬁte Maileriaseing @ewidpnitht GpeE@nitdrElle flftibml tissue of

functi onal ssue ever uires djfferent
evErE PeFSAyes di tf @fxp% cgmbigaldn of % PesppySicglgnvironment,
solapl¥ Ieﬁﬂfumaﬁt, and%ﬁbpbb b ﬁgﬁﬁhﬁg)ﬁm&en mtaaudloﬁr Hﬁ%&rth@algﬁput and

signaling and, cell |nteract|on rou an

highirgrF B e IES Isdepiiafofipd b nilable b o oh e omment for
tissdidbadlneg@Mbi nati on of m croenvironnent for tissue
devel opment. [0007] A number of porous scaffolds for

C culture and tissu [ eerl have .been
(OPA & 8§ rofthe sGarb i eGP L G il e e been
disBlosddeia eali@eiive. Waka et Al (NRBQSHoteéhhoBY Vol UTEpages 551-554 (June
1999)) disclose highly porous three-dimensional poly(lactide-co-glycolide) scaffolds which

are made by gas foaming and are entrapped with plasmids. Petronis et al. (Journal of

Materials Science: Materials in Medicine, 12, pages 523-528 (2001)) disclose a titania
ceramic scaffold with topographic structure at a sub-millimeter scale for hepatocyte in vitro
culture; the titania ceramic is microporous, biocompatible, and conducive to cell aggregation.
The process for preparing the Petronis et al. scaffold requires repeated oxidation, masking,
and etching. Kim et al. (Fibers and Polymers 2001, Vol. 2, No. 2, pages 64-70) disclose a
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1999)) disclose highly porous three-di nensi ona

pol y(l acti de-co-gl ycolide) scaffolds which are nade
whygoogasi3foani ng and are entrapped with pl asm dBCT/US2003/030649

Petronis et al. Journal of Materials Science:

Materials in Medicine, 12, pages 523-528 SZOOl))
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proliferation. HovwRinar§oueiRYnvellBidn! i cation adds
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[0010] The resultant porous scaffold permits three-dimensional cell or tissue culture and has
an interconnected highly porous structure. The porous scaffold can be made from a variety of
materials including polymers, ceramics, metal, or composites. These materials can be
biocompatible, biodegradable or non-biodegradable. This attribute will depend on the

ultimate use for the scaffold.



culture, with conbinations of nol ecul es pronoting cel
attachnment or having cell signaling functions. The
woredohosli3rnvol ves creating a porous scaffold com@r/iusiong030649
of hydrogel and inpregnating this porous scaffold
Wi th a solution containing biologically active
lo%llewm@ble PUamers inchde plgatsgheiveehic acid, fagardse, souagen chitosan,
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rconnect e hi ghly porous structure. The
O&ggséﬁggg%aéwgmc?m ﬁre%fg made froma variety of
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aciiD 2004/ 031371 PCT/ US2003/ 030649 [0011] Acceptable
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e 0] gl Cca actl ve

sl RS e RO e heE e Heited o, piderml

grclswth e’antdr,eﬁbroblﬁsw BRwitiofslor, ?ﬁﬁélétdﬁ.ﬁved@’r@?{ﬂflﬁt&c?%‘ﬁ %regth factor,
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t bl e o
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0 %t“gﬁrﬁﬁfﬂnl&‘iomb IFa495% IR, Qrepsmmif @;Ctnitrﬁlledsmmhym selection. More
Ac&ﬁﬂﬁigyo§ﬁﬁ&5§ﬁfrbrﬁmenlt VRTBR Fafd. WREOS lexolﬁfcfao%ﬁ%f nts,

osteonectin, von W [ ebrand Fact or, eparin sulrate
comprising several or dozens or even hundreds of different types of biologically active

molecules, can also be created The programmable scaffold permits the study of events
associated with the triggering of highly specific biological responses in cells through

activation or inhibition of signal transduction pathways.

[0014] It is also possible with the programmable scaffolds to control and maintain the

viability, phenotype, and genetic expression of various cells for a variety of purposes,



prot eogl ycan, hyaluronic acid, cell adhesion nolecul es

i ncl udi ng cadherins, connexins, selectins, or
w@oooiosisri on t hereof. Growth factors include, BPCI/US2083/030649

not limted to, epidermal growth factor, fibroblast
_growth factor, platelet-derived growth factor, nerve
ingfnding tisshaereineering, pachtofuss e prpgumoable soalifilds in(sGeening processes

: hel | r [ r1 eukins, and
m@%ﬁ@é %2? P]g%@%p'%ﬁg%%? ﬁeﬁl gr%l?ngg&rl%%&%ﬁ' factors are well
known in the art. A conbination two or nore nolecul es
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. . e in.
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i ' t h l.ection. .
R0 TGl PR o Kb O AT 1% oS BN Bt
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iSs al so possible with the progra bl e scaff o )
ol IR P R abo 105 Ryt 4B i g of imationl
gr@es & hyalotis £5Eorcilgifdie. VEHel S o6l@blutiod My Aurthdy doflpYis®f
ur.poses,.. 4 WO 2004/031371 PCT/ US2003/030649
cofeti drehiging: bt B TediTHg e St NBB, gtieatio of about 1:50 o

50pIr 10 HieRsarBRBIiRid8 CAl pRifstably,hbaR18@Mb N 1B HRCEDHSERnide (EDC).
i ncl udi ng high throughput and parallel screening

ds. [001 T resent invention further provides
l"@%ﬁﬁmfag W%ﬁ?%gokgﬁ?na ARy cgptampng e ame calt%%?qnwﬁ@lt ofa
kitd T8 kit Bipidaigisalesipledttd @Rilddte tseabd hallife MY EREexOSF AAesired
latformto formsplution spots, crosslinking the
opRIAIoM: 8 CU I ESE SR i esHELoPgIRtianso 4R pra feRkad iR sdits of the
cuiérl inveaial domptistdonie R mofdX9618giedily Gt @RShbIBLAL. Y HeQRR]culaP

forman array_ of scaffolds. The crosslinking redction
embpdimgpts thidifs elfhpsyreat ingendion pormrise seveep! biglagisally agtive molecules
suchBatGRED Otk G ofrAcht B BeldasBhiRl to tﬁgﬁ%épts sﬁefcifﬁkﬁgé{}s. 25%

to about 200% nol ar ratio of functional groups to

hyal uronic acid or _alginate, and nore particularly,

from about 50% BHehBeseriptiomafdhgDrawingsof functi onal

roups to hyaluronic acid or alginate. The diam ne,

7L e deeicrdhointezonpicted pormdreuies ef 1yephilized dydoge seaffold of
theAFOMAinRhtiaPSHier 28uhn@b0uion HiGYedEpL.ar ratio of

functional groups to hyaluronic acid or alginate, and

. parti cul . .about 10%to about 40% nolar ratio
[0(&3{ fl@ﬁl&% %H‘ﬁf lef’IlTXstamed MC3T3 cells evenly distributed and grown throughout

the scaffold of the present invention upon seeding.

[0019] Figure 3 shows cell adhesion and cell growth in the fibronectin-modified scaffold of
the present invention, while negative controls, i.e., the unmodified scaffold and the albumin-

modified scaffold, do not support cell adhesion or cell growth.



groups to hyaluronic acid or alginate. The hydroge
solution may further conprise a coreactant including,
whedo408t371 i mted to, HoBt, NHS, or sulfo NHS, BET/EHS2003/030649
rati o of about 1:50 to 50:1 to the carbodiim de, and
referably, about 1:10 to 4:1 to the carbodiimde
B%(E)‘gure { slpre|celt néhepion ardashativeh vthe E6Mimodified maffalyls of the
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Description o
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ent i nvention upon
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nof S erl ol R o B iE sty BLE v Fot Vhata wout 8%
and pgtitularty, elant B@%,to aboat 95%.he unnodi fi ed scaffol d does
not support cell adhesion and cell growth. Detailed
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intergtions teqtiinedefoheali gngwth; ortogitee oellu&m fiedtifiRl SBithinihe sb@iothe
| east one biologically
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b S o R o o B s poeS BT Eatpledty
attgphedio tmpblmmaffml Theaﬁdoglbaﬂl?;aetr@itﬁ&%&iles ﬂdﬂlﬁleﬁlﬂft @re not
surraces, onto
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sighling@wids; growﬂefapmsohkﬁd @hier uildetIes fob bptahalicBIP Fld¥§sh, an
rle Ee nsport to the center of the scaffol d and

COIPF RFon; ell cluster size to prevent the formation

of large cell
[0024] When the scaffold of the present invention is functionalized with ECM molecules, it

provides support and guidance for cell morphology and tissue development. The native ECM
is a non-covalent three-dimensional network of proteins and polysaccharides bound together
with cells intermixed. The native ECM is highly hydrated, allows for diffusion, and binds to
molecules such as growth factors and cell adhesion molecules to allow for presentation to
cells. The present invention provides a biomimetic three-dimensional environment by adding
the ECM molecules onto highly hydratable structures, i.e., the lyophilized polysacchride
hydrogels.



clusters that can potentially develop into necrotic
centers due to lack of nutrition. [0022] Preferably,
wa b@4psm3ee- di mensi onal scaffold used i n conneck@DOS203/680649
the present invention has a pore size of about 50 to
about 700 min dianmeter, in particular, fromabout 75
[0025] Fiseyapped iplogically agtivamlasples stoalddemontioxigdicspmpatible, and the
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andeell gdtunes| ecul es to prOV|de interactions required for
cell growth, or other cellular functions. Wthin the

[Oﬁiﬁ}f'[fhg |s€£ffotchi§ ma@é ﬁh g%o%ﬁih&éﬁo‘ﬁ%rf h Kf ?%él 8F%£l$table Pglymer The

ent rappe hin t rous struc
Obélvﬁé|1%M@qoylpaablp,a@dh@mctdsgramlm Ingmebioidegradabfef @h one eftbediment,
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anpnghle tooflel) seadingatie gbrg sizp ast chstnlsutma pﬁﬁie acaffold Gin®s adijuitgl by
f |
Chgl?% ]%lgl?‘l Eﬁto% EOJG%}C??IO nggn??’ O% Of ﬁl‘graglgﬁnt O? OrAlTlg ! na
the scaffold of the present invention is
[0927h \lginated 4re b@r:awmbrammi pulymens bergaining B-(pr-o4)ilitkksd D-mannuronic
acﬁi%ﬂ/ﬁ%ﬁ& oR0d, 43‘1 e na?“ﬁ‘por“lﬁcﬁv}d (IGEPJS%QS % 1nan§?.{t{a broduced by

devel o pmrent . a non-
browit %,e@wmdrmﬁdgmmmre thetmallylstabfe, mld}tsmmgeamg agents that gel in the

Pr&glg&%g?iﬁ{;}gﬁl %ﬁ[ Sgaﬁ&%mag gg B%?? %%%%H Wi quﬁml%p tﬁourql Xhey may
evefitiellysiegmade. aFie al;gnmg?pdiﬁacchmhcfedwﬂmgels uel nlﬁfhe géa@fMbe the present
esli ecul e
1nJeﬁg(gngE]at§/e ?a/%ra?f |Voragl foge&ﬁ‘ é eb’laéeseé'l y ?rpﬁ;@ ea Gﬂg Hp&qﬁeﬁlégto
thrae Binemsinet seafohis ;ethe}dhave ﬂ@ivgllﬁéﬂt tf]iﬁfgﬂbﬁa@ @ll’mﬁg oflie élgth&g
nt o ratagl e, structures,
be o} RIS e Fin Sl gores eive
sw2004/031371 PCT/ US2003/ 030649 [ 0025] Entrapped
bi ol ogi cal ly active nDIecuIes shoul d be non-toxic,

[0(%'8?&[9%1%“&&% s§ nz%urapmlﬁ% q-ﬁd‘ldglgjx%%eﬂg;% Vhpfgnhl (%)np %{rgtlosﬁs in

€ ‘an erco
prawécahla ril ctla:*.ule;/ Aq;.teaiml s@lmonsrc&“&yaﬁroﬁﬁlabldpﬁfdtth@@tts Ndeftvitiveg

scaf.faold is non- L
el B Y S S e i Berionasd g oo s spriness,
an¢ékhhhgnswahm¢ﬂeu&tgnal|ng for cell growh and cel

culture. [0026] The scaffold is made from

[Od%ﬁgﬂ?ésle bgl%aic%riﬁés &n gé/ gorvgl%ntlly cross?nkelc'i Wl%bcilamlges (}I/' ydraZIdes as
crosslinking molecules and, using the standard carbodiimide chemistry, to initiate the
crosslinking reaction when forming the hydrogel. See for example, G. Prestwich et al.,
Controlled Chemical modification of hyaluronic acid: synthesis, applications, and

biodegradation of hydrazide derivatives, J. Controlled Release, 1998, 53, pages 93-103. The

hydrogels can be thoroughly washed to remove all reactants, and frozen therein and

lyophilized to form the three-dimensional interconnected pore network.



pol ymer i s bioconpatible, either biodegradable or

non- bi odegradable. In one enbodi nent, the scaffold is
w@2dogopt3ri i zed hydrogel of crosslinked al gi nat BCDUS2003/030649

hyal uronic acid, which is anenable to cell seeding.

The pore size and distribution of the scaffold can be
(0036 Insme gmbgdimeitathg seaffolds eanh eitherdoeselysupnlied on the serface 92
ke 4
P oo by BEP Y oy Blen BRI Pty B e pod con
be @@a(emtlyawa)chetd tn kteobuﬁponmsnbﬂmra@mltber véd nbneﬁv}lhrambéac(cmarlde coating
e I Wr o are
at tﬁ(): Bf&{fgljﬁl g%tl’aceg )y vza n% éﬁggteg‘ﬂmaﬁ@%}g ﬁ%rsel‘%{tr gr@ma 2.

stable cold settlng gel ling agents that gel in the
[Oqaib%meff@ﬁs ofgheprasent ipyRatiosere rﬁurQ@r mogdigiad pebdiegimpregnated with

a s%l'ﬁﬁ@& cgﬁta z&lfc%ast%% 'ﬂ%‘l af) Eaﬂf %Dl@éo Vthe ?M?ﬂEH@fl}ld}‘ogel

i nate ysacc ari rogel s” used
swelh:eané dmfh‘imibgicaﬂbf attine molemiteritecores\eatanglodh Wavleths sspdlol is
1m%r%%xgaée§2/l/e1§1 ?(H&{o o%%iologﬁﬁg%%{tlg% ?e'é:lélé ﬁ%&%qﬁ&ﬁfgqycﬁ)aglezed,
thedmsivgmlbfrabtl‘famdbmﬂmahd the polymensvafibld bpihl cy)Hmse totmcaketm ne

{l
B e b
disktyleihg bbihe diokiicdlly sctizve Amleaunlas. Thﬁdnxﬂﬁlgmlacacﬁmnnd@ules thus

B B ARSI it PSP M

coﬁﬁill&& rdliefased@ﬁ grmlfmh S artchﬁ’_faﬁ@ﬁ(ﬁquebomes eﬁtrqglpédytﬁaemhahmms high
in ener re.c cterjze t abl.e visc

malgenfhprienba G molfrrTes BV IeT IS e AiTEng FOEH B iebly

intb &6k lethT rd@@l K aEs1e b@-r siu@tﬁﬁl el Bdlb@loﬁ) eibdpesatiing. Without being
crossl|ink r dih [ i des_ as

borh RNy bt b B bislogizally ardive frolerde ey b Giipal or

deteAhinRgiits %rﬂﬁorﬁﬁ@maﬁblﬁy If th@cdutudhésweendlmles GFeQRR5 lth kﬂxdﬂt@h to
reaction when form ng the hydroge

e for
physicafly gafepgle ith fheéwdmgel esWt% |theéﬂme}%‘ﬁwmy %’3 fertp e%&a? gphors

fonq,fell Qbﬂ?e!siéﬁo%ﬁle@é? | tHsse ShOMePASIcSule AR BelAhil DSt adid soluble,
bi odegr adation of hydrazi de derivatives, J. Control | ed

comeql-selease fappugirom the saffid 93- 103. The hydrogel s can be
thoroughly washed to renove all reactants, and frozen
[odzhf IEbde eﬂ{b@duﬂe}i@&hhé dufeft lh@nﬁsﬁ MetiSlogibiIg Rcslienmslsiunaal
erconnected pore network. 7 WO 2004/031371
copprfy fas s I ISins 495 dlE%‘é@é]ﬁquﬁ’ B Blolagisatly frbiye motegile that is to be
1m§ﬁﬁ‘ﬂ‘eﬁ Qltéjﬁle Qé’dffoﬁ?m%} bes sﬁﬂ&%%'e%n%’éﬁﬂngﬁﬂl irPiRe 5daGold. To

surface of | atf orm or attached to the surface by

aceasyagdate sugh 4 a&ﬁm {f therhiplogigal nglve Belsade @@@rqt@pdh%@ﬁtem can
be el BV ﬁ)’ﬂgé yeq@éntcé‘ﬁﬂﬁgdutc@a h&ﬁld(% HiaPR ﬁ)ﬁys'fdéh? {dn8&r@n€ hloRelikely

via a no oull ng ysaccharl de coat
to become entangled into the porous scaffold The peptide sequence to be fused to the

biologically active molecule may itself be a biologically active molecule, resulting in a fusion
protein comprising at least two biologically active molecules that are incorporated into the
hydrogel scaffold. Alternatively, the peptide sequence to be fused to the biologically active
molecule may not be biologically active (i.e., biologically inert) for the particular desired cell

culture environment.



at the platform surface, or via am no groups
termnating fromthe substrate surface. [0031] The
wa@e@ioaldds of the present invention are furthePCT/US2003/030649
nodi fied by being i npregnated with a solution
containing at |east one biologically active nolecule
[0033] Metitods h’@rp@cmﬁuam Ihgiding gusiwellduewh & theart tyipically involves

rect%h@ nggﬂa t%chﬁ'&sgy &d@e%rs&wng,f%%gﬁﬁ%ﬁgm%& £ cohen

e solution o
reﬂnésehta@eoahmyleacﬁappmprme bostd, élemda}shpbmaxqmmdt bagterial cells, such as

E. f%lo %B‘gq)toég{;jes a&lgse g}%lge L ﬁﬁhcll%ll 1%& a\t( gelfggélglfgg §§e§st;aiﬁgect cells
su¢matse)romphﬂmsZedmdapddOpmrzeSﬁemmalaiellmgxcpad gHOr CoOstonBowes

h t di L
B AT R 64 Rof e ccarotap Gpa el RSt B el t
be Fathactit &pé Blthose BRI ® thﬂﬂatﬁﬁ@ﬁhﬁeyteacﬂingf hantined wit hin
t he scaffold Thi s entanglenent may be the basis for

037 ahEteaGRuhh SERE weh B RO REoF RS btis wusstogueh
as Wplaginid dr@ivhinvebier; ilte s/hhhh\aemﬂenlcymiﬁ sequbmietsn behmtermd An b dorgyard

te with the h £fold
or N2 oS Bttt R Sl e bwmk S
colptisd régﬂlatchﬁ' Sdqenchd) enchaiing for eaniphe apioatadg @ﬁfdbyy liaked toethe

nol ec be_cr cal for  determni its
sefrReec lsgegion of b RV Bropt e B MR Cine s ElnfRgRon by
hléﬂéﬂ@kﬁﬁf@k tégﬁ 1h@eas&i| lb’}&hfb@dlﬂgyan%ﬁgﬁﬁw bs@quuh&el’intohl@e Vet opabe
t wor ese nol ecul es e able to s anchors
nupGprsQE Pyt Eers And PIBREIFEERS e Ogh%er &k e ath 5 are
cofl@erdiglyawailldofhl € to act as soluble, control-release
factors fromthe scaffold. [0032] In one enbodi nent of

OF3F B xiphsen b e v searneenns g Ui cbtogmpnenico

traféronigs) vedi6rs b @th@Gleerals Ivmheserebtme matesu Tevotapploptiste vertdieare

PR B aAGraBCMY Bt g R bac i ParOReT R e oSh el T 2ot

latﬁbdal}'%t POdhd tiph Eukﬁy&iccar&ﬁm@@hﬁdh@mvanme&@@ lélug/ , B8 Vathymidine
the protein can be fused to a pepti

prot ei n,
kingsg, @@ﬂﬁe@dtlete §?’6&JJ@S£%§FPH@IS{ 4 mquse 'ﬁﬁ%‘i’tl?ﬁp?lvl Selection
of It&%ﬁfopﬁﬁg vée%r%nh 1:|>_1l€>ﬁlol/er 1§%1Wﬂﬁﬂ&e%\k%@rﬁﬂm¥ Jkif 11{ ﬁh@ art.
por ous” scaf he peptide sequence to be Tused
b|oIo |caII t|v nol ecul e may itsel f be
ok imag pesitis BerothseTaash Be dhed.i F eSuFRiong mwnsrtmgqadw the gene

préduet @icadesaqmlid 1Sédebindnt éeqaeﬁltce t MBerRitvEgOhe p&h;ye 8dsiof éhe
nol ecul es that, are |ncor€orated mtoég@d ydr oge

inveatien gAndpe sypthetically prodiced by ¢raventionsl pertids SUHSESS0 be
fused to the biologically active nolecule may not be
(06370 Vgure @tdteinBdah ib¥ expréssel in nlanadigh cells) yeadt/tattedia,fod bththells

icular desired cell c e _environnment. 8
unﬁer tLe controf of appropr?ate promoters. Ltl‘eslbgee trans atlron systems can also be

employed to produce such proteins using RNAs derived from the DNA constructs of the
present invention. Appropriate cloning and expression vectors for use with prokaryotic and
eukaryotic hosts are described by Sambrook, et al., Molecular Cloning: A Laboratory
Manual, Second Edition, Cold Spring Harbor, N.Y. (1989), the disclosure of which is hereby

incorporated by reference.



WD 2004/ 031371 PCT/ US2003/ 030649 [0033] Methods of
produci ng fusion proteins are well known in the art

Wo g@itoalsly invol ves reconbi nant DNA technol ogpCEHIE2003/030649
expression of reconbinant DNA in a host cell. As

representative exanpl es of appropriate hosts, there
[OOB&bemmmmeCcﬂmﬁﬂhnt bacdssipn s¢ctaevilsinclodedrigins of Ephé@lorl and

sel%céa[q‘fegmarg%g ﬁes @ggg as%orm%tgéepc qrtl; I'F)Pf! M,; éd%’h % éﬁﬂ%gﬁ'llm re%lstfmce
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AR S RIS L O 0
het%fb%ou@s?ru@tuml Seyidide B asenibidd i @fir6iriate phtse wikti gdmslation initiation
nuclei ¢ acid sequence can be c{ﬁnserted

andferpiagISEaUsRPeEMNAPISTTably 17 Ig2 ?%ﬂ%wg&apa@ﬁ 8%‘5“‘38&&% pregtion of

traﬁégi%gcgfg?%&t 1n’§)ttﬁbepe§;19 E%fc%ﬁéclefokl E}Etﬁ@él}uléf: aEpiuhs @ptlonally, the

helgrEsuBseaesBer BTG Piouen Frgeeets g Aol Rentifcaton

pe}[I Ld% '}ﬁ?a{rhﬁ’é Hégﬂe@éhafa@t%n% ee% |CRMHRBdN? sRIPIYIBE Pliri fib@Bor0dE
esent | nvention i gher eukaryotes Is

expmﬁpém@ﬂblb%tpfwwttl ng an enhancer sequence into the
vector. Large nunbers of suitable vectors and

[00%0P TRESHS sc?a‘ﬁ%ld@ﬁ@ ¥een hQdriaRR@ 8thQf soRulibd lzonhﬂmstnlgeheﬂﬁblo@ﬁﬂly active
are commerci al ){)Faval | abl e. & 0035] Pronoter re %
maegylesthe gatfeld srpy o Btshe fhoresh ye‘éﬂlﬂg%ﬁ@ QU HEpblbpler 10 adjust
pH £l O NRARD hfcthen £6RR %ﬁ@fy@@ﬂﬁze‘d% difr @hd}ﬁocﬁﬁé}ﬁibn does not
er

vectors wth sel ectable mar WO, appropriate

requéstcoyaiens bending Thg progesa i iR Lt ik adde pimalAT, ifiopbrtier,
blﬁé%agfg' gége%%m% kSthk Elféhjdﬁle Th@Blologic@fiyactil8 mofebule@&n,convey

and trp. Eukaryotic pronoters include
infonwatiomiethe sells caliwred on tievcativldres #ve respongihisdfor eelladlesiong

in ex%%&m@éﬁ%e dntitRg Fglgm retrovirus, and nouse
I onel n- Selection of the appropriate
vector and pronoter is well within the | evel of
[0@40d  Tha biplagically aqtive metecules suitable fentrapmentig fag seafdeld epngrally
ha'a@ai Lée%&g ot A Wit ARISSuitibi@spafd) CeR dupidh, m&%thé}%re

e gené product encoded by the reconbin
1n®sww@d dthinghe @ﬁff@lﬂ|smm1x/enttaneedwﬂyrp@sppr@é%stwmr%@f fie scatfold.
Tﬂeri)\{(ﬁ{)]% ng/ tfi’% B RYR NS L6 AL ktuhé,3f %ﬁﬁ c@é they can be reversibly
conve eptide synthesizers. [0 tyure
enp’apnedllmthe @@rﬁfowetoeﬁtpﬂe’slﬁ?efhe langemmmpbﬁule%l\]\’hen cpBtasts or
mpe ac ons o%c I%lbﬁl@ eﬁ‘t?gpb%lelf Pﬂ?ﬁéulés‘l‘ﬁd %Qgﬂsoéultgxfed on the scaffold,
appr e pronot e ranslation systens
suck hltﬁﬁh(!:tlon by neirhelsoffent to ppl dueotanped hiojpgisely apsivegiotpgules out
oﬁﬁlAs &elr ived fromthe DNA constructs of the present
S EAE SN, Appropriate cloning and expression vectors
for use with prokaryotic and
[0041] In one embodiment, the scaffolds can be used to create an array. The arrayed

scaffolds can be localized or spread in a continuous manner on the surface of a platform. The
platform can be a polystyrene slide or a multiwell plate. The scaffolds can be loosely placed
on the platform, such as in the wells of the multiwell plate, or immobilized to the platform,

via a derivatized surface, or via a surface coating on the platform. The scaffolds can also be

10



eukaryotic hosts are descri bed by Sanbrook, et al.,

Mol ecul ar O oning: A Laboratory Manual, Second
weosioans71 Col d Spring Harbor, NY. (1989), thePCT/US2003/030649

di scl osure of which is hereby incorporated by

reference. 9 WD 2004/ 031371 PCT/ US2003/ 030649 [0038]
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scaftallld aﬂlodfs mc&)ania %d’ﬁﬁd&ﬁﬂnﬂah@ﬁs%fg{b'l ioaly Retie hidbroiolddules to be
fer t ust. pH and renove salts, and

itg
HO?’??QH*‘ lgz‘g d&ﬂ H‘ewg?fg%ﬁ% forlath segpening of the eyrAnmicats (e wiiate the

SpEIRsS s@xﬁa‘hng bzﬁﬁWé}fs St QiYH: € ﬁ&sn@@ Bioagal r&’iﬁn&r Qﬁﬁ S profiferation,
but, still adds simlar, if not

dl%?fﬁﬂ“@&% angigecaesis ged forreasepioduce ss%ffql@f@f@@mn@oadmm for invivo

or%gy@@gﬁaghgin@gﬁ%ve nol ecul es can convey information
to the cells cultured on the scaffold, and are

ble for cell adhesion interactions on the
o3 e El'e?seelémvgrmp@ba@}ovﬂ% kit§- dn gt emadimenbithe/its of the current

mmh@ﬁ?wnﬂﬁlﬁ b b&l?ﬁlﬁeanﬁ% 1l Bﬁ@ﬁ%@fcall}fhcﬁﬁ@m&%aﬁé Ofik polymer

| ar ge nol ecul ar el

W%‘? @%P%@f@ﬁh?&eémyer@??ﬂ |ag<é: lyaphibized te;ereste theporoup sspffalde The
b1d)18§1&{lfy%tﬂ\%qn(\]l'b5ums R R it 3R he Qb Be ﬁﬁb(.[»'fBJ)rXte? ?‘fé{) g@‘ﬁ?ﬁ}h %el may be

in the porous structures of the sca . .
pablfag%@ﬂwupﬁv wdttheyanaydrede selutionrpaphes iy bp packepasbin e lydphilized

foMfi Bt oR%i6n bBY 2(Q8HRt R lﬁ(ﬂﬁﬁéﬁﬂg Ble i RPSG S fhP h bOGsed to

scaffol d, ether wth rger macronol ecu
hqu@rfh@kyﬁplgb:geg hggdrogel and also to 1ncorporate the biologically active molecule into

the scaffold to create a customized cell culture environment. In another embodiment, the kit
comprises a pre-formed porous hydrogel scaffold and at least one biologically active
molecule, such that the kit user would not need to prepare the hydrogel scaffold prior to
incorporating the biologically active molecule(s). The kits may also comprise several, up to

dozens, of biologically active molecules such that the programmable scaffolds could be
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i nteractions occur between the entrapped bi onol ecul es
and the cells cultured on the scaffold, such
WO paoaf03usti on may not be sufficient to pull thePCT/US2003/030649
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from e sybjestiang the wlrs infiltrasedrsHs eoul th@hbealgolﬁ% i g yioGetting
and EJb%@cﬁJ@Igfsy RichRd ARGAMRIRNERE $he l?ﬂgngt ér?]wﬁ‘@tﬁﬁen@ hQHELseeded

sca of any one condition VIVO Or 1In
withj cellpintvivesthe e@ﬂl@mﬁ@@rcphlg be removed from the patient and re-implanted into

another location of the same patient or into a different patient altogether. In one particular
embodiment of the current invention, the biologically active molecule of the homing
environment could be used to attract stem cells of various types, such as, but not limited to,
liver stem cells, hematopoeitic stem cells, neuronal stem cells, cardiac stem cells, islet stem

cells, mammary stem cells and bone marrow stem cells.
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[ 00431 The present invention also provides kits. In
one enbodinent, the kits of the current invention
weorpssel a pol yner and at | east one bi ol ogi caPCTUS2003/030649
active nol ecule. The polyner would then be
crosslinked/ hydrated and | yophilized to create the
[00d6) ”ﬁhﬁﬂnemmfsffmi 1dak1ﬂ'g°the sdaffolld@gtﬂ wédroarray of the @raserit davghtéon aof

des:% edﬁlétfu é(eéaa% & fh% 8)I<egr|1pg g ?cglgsg'ﬁgghéx%ﬁlag !ﬂg 11“%9&% &t do

notslivhititht &¢ope bf the @;esmmvbﬁlopaﬁhwgwla varatldn;so:plhh hs mesut occur to

rea&g{a% @Tﬁ%} z%lmgj Lh%%:u{ Yl?{xglﬁ)utdepa in fr%pneth% Iscglpg ?f tﬁef’ eXGnt
invei@gahi 1 i zed hydrogel and also to incorporate the
bi ol ogically active nolecule into the scaffold to
ol ate a custom zed cell culture environnent. In
* her enmbodinent, the kit conprises a pre-forned
348 ik PRSEm WEnBAP) 00 cal Iy
[mﬂﬁ Eﬂﬁmﬁnnlecu'@gﬁéé%ﬁhg%gﬁg a%mh?t User woul d not

need to prepare the hydrogel scaffold prior to ) )
[0048L Ghugo gratris @@algimetetﬁ Gyeinairi Rrodets Vervway) wergisopdy dissphyed in
3 f lysine).

o PSP} 1 SOIBEER DEXA Bt oen oo s oftving

rammabl e scaffolds could be 11 WO 2004/ 031371
(08T FuspNenrmaysrgninids (Heats 164 Mg yeY2 Hh3pdigmg} and 100 mg

A€ ASid ]ﬂﬁﬁﬁ&*e PRAB, N @743 Q&Ve'reeé(ﬁdecpfntd:ﬁi th1 PN BBinate solution to
envi ronnental = needs. The present invention

obisP Yperesslidlésg.var i ous nethods for assaying the in vivo
response or function of cells in response to at | east

[omf Thé%ﬁgmﬂﬂalssﬁﬁ&rﬁ(zs lnf]) PR 0RFEAGED BB0Im] chiital RS, and 365 mg of 1-

ecule is identical to _the biologically acti
ethybBdEdinestiyd aminogropy papedinide (g REidh TP iy s uigly added

toﬁnﬁmﬂggggg§n§&2&§ﬁay|ng the in vivo response conprise
produ0|ng a cell culture environnent as descri bed

herein, with at | east one bi o] ogicall ctive nol ec,
LRI AN W R BT i A
an@ A lnfin tLerS BVLidR Wfﬂﬁrbh iRReed itiofme alRGDreAldd ;ﬁb&lltelﬂhﬁ‘aces separated
environnent is then inplanted into an in vivqg sett kH%ﬁto

byctes 7 mpmugrpite 87 alginalt Vi homaesneoys thidkpessy dhe matgrialiis A
PSR directly or indirectly in response to the test
mol ecul’e. The cell culture environnent nay be

bi opsied prigr to the cellul ar assa not

[0R G Fssbee! veed BRGasaEcet e SV POLS Bl A BiTa ekt

bibR§ Furﬁ:ﬁ MR Q@i dRKE wBRlrink&Hian deiembed Jﬁ&foﬂ@h@ﬁ%ﬁﬁ 5 water changes
i'nc but are not_ limted to, ptlge or nts

toidseh 8 ARSI | BGIEP LRSS ekt (e esed OB glastio surface and frozen at —

70PE PErAABMC AUy o Hi 1YL BYRRiBARS obthih RS dinféAsibiaR bordikkcaffolds of
synthetic polyners, and chem cal conpounds such as a

the present ingendiodlg and drug candi dat e.

[0053) As indicated in Figure 1, the three-dimensional scaffold was obtained with
interconnected pore structures, which was useful for further modification with bicaffecting
molecules in the present invention. It was possible that the porous structures were originated
from ice crystals formed during freezing, and when the ice crystals were lyophilized, the

space left by the ice crystals formed interconnected porous structures. The carboxy (-COOH)
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[0045] The current invention also provides nethods of
removing cells froman in vivo setting into the cel
weiosss7envi ronnent of the present invention.PCTUS2IIE3/030649
enbodi nent, prior to inplantation, the cell culture
enV|ronnent conprises a biologically active nol ecule
18RS 1A ghe hydrogel thasaxsranpt exfosstinkddriyring the redotion might provide potential
sifh ki drtheP AlobiEMl Alor filsbatrogtine cell cul ture environment
may al so conprise a ogically active nol ecul e that
can bind the attracted cells once they have entered
["Pﬁﬂ Lrampled) uMpkipgithe Reran Stadeld of theoRtysenThmentiov hi s

“hom ng environment” would be inplanted, cell-free,

[00s] O va:l’\pdrébn’t/(vWG) Aghdtb Ekf]llltloﬁfah@Q%E{W/\g‘ﬂ&ﬂgroﬁﬂ%gﬂ?fﬁ% Ldiion in

023@W&% desire s toinfiltfrate
rlwéfﬁf (PH hQ) vesi addsﬁ rith solyiam of HoRs nnd)éADerm}smtjvely, at 110
mf AD/5 M1l §llg91laf%ﬁ'IA 30 Gidnh NeREWDY: dlﬁf)fvul fnad F’ﬂﬂ‘%edulffér FQU4Hed to
then be isolated in anin vitro set
algifpfe sQjutian aryryaluronigragid solnfientornitisty eltoyshnbmg eeat:ﬂlmlshemectg/ely, at
19811¥g EBOM®Rk]
e nvET} ronnent alci:]ggﬁatgﬁ%e Tr%g rgr%igtgo rstct)%n%ﬁw(g'&{o &n mto aﬁonqamer and
alloged fgehpvesrightnt o anot her | ocation of the sama
patient or into a different patient altogether. In one

[ODSH] tHlekH g@fs foﬁ[’éﬁ@xgih%&{talﬁér ah(!i] %el%%ﬁﬁfgg idtd ye%glta | #Fim § Bim disks.

ogi cal 'y active nol ecul
T@rﬁ?l digfesrrese fipssd irgwater and 8BS tboffento leach ou.t,tselm apdkdastantk. The gel
didd W eRlBoel Qﬁ@byoﬁlﬂ%d%@em%w not limted to, [liver
stemcells, hématopoeiti ¢ stemcells, neuronal stem
&%l cardlac stemcells, islet stem cells, mamary
[0 érﬁ‘& reesdigepsionshesaffald wes,obtriaed with intercameatyd pore structures as
ly&ﬁ)ﬁl%@Bﬂcﬁ@éeld’@ds’ﬁﬁﬁ%@@él@ﬁ@c@é‘& IyLlQQ‘ﬁﬁ] acmgem@éa%% don
maki ng t he scaf m cr oa resen
grouRs dhie hrdraged thaawsr@mpb@@rsshnkeﬂ drutﬂtgethe w@ctmnlrmghtrprdm@ potentlal
itEXRPRIE ut
SHES BT BS: mAfiatiOh bOEL MAAEINE TPASSaiE: b HEL A ErpoR bere
uw@h@bﬂl@bp@nv&ﬁmm wiith blO@ﬁfmﬁlnamddwbmndh@pmsenmnventmn
reasonabl e arti san, can be nade herein w thout
0883 &k brip18 3 L1 9 nventi on.
[ Exgn'pl elg [ 0047]Mégﬁn%Q%rﬁffoﬂA}%?rﬁ%ﬁfﬁwnBo)? ous Scaffold
t esent | nventjon [0048] Three grans of
10830% s 0160 S bl e o Sebgimes dispsed it wels
of dis6-s@l1\sBidond\gaskdd Gitbd oEHADISEEE bol@&ﬁeﬁe Hide! g@%@%&’g& not
nate solutlon (or pH 6.5 for use o
0“%69@} q‘sﬁ i pthrgerdlimensiopal sy o q@n@@rﬁt&mbm)almyssmetd igth the
sufAdB1 the LRde. It BEBIgirA eﬁépbe@&e afgh Rbfis é%ﬁldq)e[ﬂl{éx Wltﬂtﬂ?e gelling

(AAD, MN174) were added into 50 m 3% wvVv a
solatipny ppebxﬁlghbslow down the gelling process by increasing pH or addmg reactants at

different times. The slide was frozen and lyophilized.

[0060] The three-dimensional scaffolds were arrayed and covalently attached to the slide

surface which allowed for high parallel and high throughput screening and cell culture.

[0061] Example 4 — Making the Microarray of the Present Invention
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obtain 15% crosslinking. [0050] The al ginate sol ution

(25 M) was poured into a 50 ml conical flask, and 365
Worgnoaf31B71 et hyl - 3- (3-di met hyl ami nopropyl) carPOUUBI008I€30649

(EDC, MW 191.7, Pierce) was quickly added to initiate

crosslinking reaction. [0051] The solution was quickly

(0962 lginpter( algingier Rretioyse Nerway) stiutivint2Po (wie) Wasp)btamed g

t
im0l TSRO0y SO S0 K gy me
(HoRs 122006, §agma§ @ncgbllo neg @AE&W@G eddet) itto ﬁ@)gﬂ? pEOU'S alglnaf[e so{utlon to
over.ni .
oﬂ[t%ﬂé gg‘?%?c%e H}%r 54 eeI ca (}Jhe §1nrslffr§8wgan ?l}ﬂugc in 3%]1 volume
wasqpured|intg arﬁhnxl pl?astmﬂutie _bkﬂ%ab‘._}ona _’Rﬁe nop of It eQpise)w BLOEHTE solth& the
ol AR 0BRSS LB 68 185l Sl

algm@e geliitii to lusitiste the ctdss}inkmg aeetio0 IThY |a[g&tatd?soﬁiﬂi6ﬁ aae Laady
C.fo

4 ilized overnig
osp R opgeh o s B sy ke Bl oo vo | Phieinace
copted shadds repoating the ﬁlspe[nl@@i53]tm{é§ llﬂdtﬁéi b \gétil Wfﬂhdgﬂt Qéﬂti%ov%r the lip of
was obt ai ned W
o RElky S Bt SR8 S a0 Mot s egsupies o
further nodi fication with bioaffecting nolecules in
[0063¢ Tihe ekiden foaded/with peiling dlgmawﬁ)hﬁmﬁa&vd?é gllowRato £ orRBERYS-60

C at.e fro crystals forned
e LA 88 0 o S Gk S RS ST B b P
seVeydpiouﬂsuoz edkrnighteaind Bppkitizddeintil &y, the ice crystals
formed i nterconnected porous structures. The carboxy

1371 PCT/ US2003/ 030649 '
eSS BT b ST PR S g el
kme@asmnough magbw hpudiing d&thp edlatidn plor tosgeumg Tag igafsldét& R8ffe removed
o R RS0 PR 35280 Bk P G TP S s
slifl® G&ﬁ@pléfmly apreyeiahiee-(imeviond] gdaffalde oSOE Pleka 1@&(’(10% @ere

hyal uronic acid (HA) solution in 0.1
Obéw%ﬁ) (pH 6.0) were added with solution of FbBt and

respectively, at 110 ng AAD/50 m al gi nate/ HA
[0@5(5] Ethumde 5 Nétaking HieQ it sl bfthe Prestnt Tnlaforbuf f er  was
added to alginate solution or hyaluronic acid

(0GK8] e, ke bl @ GuciBt P15V RE ordieipeipere spgion
aligustyivasadiuated ta H&8r6.¢6i5% kﬂdy7 pbefore EDGvas Aldedntiitine theand
cro@éllnﬂﬁﬁ%gcﬂo@ ed)ua?\l}?e{ngl el of the gelling process were observed and recorded.
Specifically, the alginate solution with pH 7.0 obtained a good balance between gelling
quality and gelling time.

[0067] Example 6 — Seeding Cells on the Microarray of the Present Invention

[0068] MC3T3 cells in suspension at 1 x 10° cells/ml were seeded onto the scaffolds. A cell
suspension of 10 ul was seeded onto the scaffolds, with each scaffold having a diameter of 3
mm and a thickness of 1 mm (volume was about 7 ul). Three scaffold arrays were attached to
the bottom of a 100 mm petri dish, and left under the laminar flow hood UV source for 20-30

minutes for sterilization.
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[ 0056] Hydrogels forned in the container and were

punched into several 6 M x 2 mm di sks. The gel disks
woweea/0si3nsed i n water and PBS buffer to | each PCI/USENNG/830649

and reactants. The gel disks were frozen and

@% h|||zed overni ght. [0057] The three-di mensi ona
[002] 126 pell ssensipn exteredithiseaiioldsdue omapilletyadtignond the cells were
dlﬁﬂilfdt&itﬁfoﬁého%?the g&( Q06 thd Zcﬁﬁ‘olgy dfvg_%lg/ il 106/1’ 9%§ Mgg medium

i nat es” or ['uroni c_aci
Wa§ Pg‘éﬁﬁé" the p@ﬁ\edlﬁwn@gmg thrglidesvor eelmuﬂtumr os sl i nked

during the reaction mght provide potential sites for

[0070) iEeF 48RS, tARIRNtBhedaPe ahd &lg?ﬁ im @?v@&i}%{??&eqs Cells

ﬁ@th i nt er connect ed pores ‘were
cowd dlspibe abseried wnder corifesat micgaseony and phase bergrastmmitioscope.
present invention. [0058] Exanple 3 - Mking the

[00T1LF me BKdvayin Fhgukd B ca[ses‘é&féﬁ oh méeaﬁtay&fbc{if@&&gc%f e @sfe t invention
Steps 1-3 of Exanple 1, the ge

foll ow
We\’iﬁa%"eﬁllyﬁg#%‘éﬁ‘d‘ thfﬁt‘%*%b? seatigld agd slls\agily egterqddhﬁrmoeg asﬂeet
strtﬁdttfn%@&" tH@Iy@ng?Ze@ Q&R fis W?ﬂhbﬁttl tgﬁggons\iq'tlﬂtﬁe ale e N1,

ydr ogel only crosslinke nenS|ona
lgalieraésy m@%ﬁﬁ‘?@@H\eaQtPréWnﬁ@tVltalo§6le@¢&tﬁ’®§isa nked with the
surface of the slide. If the alginate gelled before

[00T2] ERbnpiel - Sedmnsl Cb1b 8n Unhb8fiedsddpoldne gel 1ing

sol ution, one m ght sl ow down the gellhngfprocess by
S|n react ants at ifferent ti
oo 3E 8 Fiahhaltes FhMELES Sl mmeretzbhs. Lodebpadrhe 10 eivin,
Alighete ef €l prext meQBl&ibusﬁcﬁﬁfoﬁmv% s&@é&otﬁ{) Ea"?:l‘l%gafﬁm(% 5 ul in volume)
coval ent | 3tt dto the slid surface ch
of & RNGIREHY P B R b PIafingnip o e Do g dagorich cell suspension,
in the RGN Ohaadfrsilkhd GbdashEihe cél@%ﬂénsf%ﬁm i séaffold\/ak' ng

the Mcroarray of the Present |Invention

3137 003 649 [0062] Alglnate (MG
1003 S b 20 N el o5t AR 20 ol underproper
comlitichb.nEelerlty hous$ Rk, Yoellh %&0 bivinB@wah 8ITRI BS g}/@ 6 é‘osé\{'vM%ﬁ
buffer (pH 6.5). Fydroxyl benzoti azole 6 HoBt ,

n wer e adde nto 50 2%
100755 e SRR bl doPerighitng e ggmpm ;
thldkhessmdbhb(qpllgeﬂsmﬁnaﬂlyas algippat &115. OAlsJihb ma%lm%w@%s chéhgdd on
i nto astic tube or

the Rigi ol ney HET pA3E5EAES ppngeBitoviss Toh edhstipn e el v st
othpx ypestrast likely Qb delfsinbt Beingdld 16 BiheFRE tR5Haté MMIRL- 7,
Pierce) was added into 3 ml 2% alginate solution to
10078}l et aBeoR R Bt 5P i s Tyt ep oot
seeding Idstrrbhtld)th éF lﬁ@mﬂ&ér Ithegpogd( ﬁtesmcﬂé dreedl @ggr%aﬁs 5v%h%we1= cgl%othan
i ng the dj spense 2-

d slid
the ?ggqmé]a? shn igéez rpgrs | %S s ﬁg% grgjbpq{ad w@pl@ had 1pqg9r Q;lﬂmps of

cells and fewer in number. It demonstrated that the three-dimensional scaffolds of the
present invention were useful for cell seeding and three-dimensional cell growth and cell

culture,
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the well. The pH of solution was adjusted for varying
crosslinking reaction rate. [0063] The slides | oaded
wowaoh/ogeslzi i ng al gi nate sol ution were all owed tPBCTEB2008030649
about 20-60 m nutes. Gaskets could be stacked for
thi cker gels. The slides were frozen at -70C for
[0678Y Erahpln 8 u1Cell Stultereemiilgtifiedsaddlg ofthé Presed Invention dry.
[ 0064] Scaffolds arrayed conpletely on the slide.
O S P R RR0s bl o itck At iy BB e
imPregnajetowight & | warrel qollagend dolution inpeid bufiere I hovimpregnated scaffolds

Weg(j: gipfépﬁﬂ\%?hetdrb? wgg'{elﬁ ggp]g%o o ét%}qfnt I‘ﬁo&s‘? ly\ﬁéﬁn%c‘lj 81kurfv&%sﬁelae

surtace of the etely arraye
scdffoldsevalé frezeniani7a?C for advewll beurpdndtiephgizedent i nventi on
- were obtained. [0065] Exanple 5 - Making the

o195k Sca S G0 8Dt | R4 | RSB th e
byd12g9 Ripeidersanltopbtain a call depsiy of appeoxiniely 2@A0¢0rels per s@iffpld. The

oo Sputi o BB R OO ol B B sy
thepeedicaspensiwr waschsd avemisiyrigestetintodhelscalfgde dhd scafbldy seeddvewith
. Lut i . _ -
oL PLABAGER LRI B 1 BB RSP SRty i
mdixtainpd & 36°C inSadntivhgtoCeild| obsevvedichativbudlpar ray of t he
Present Invention [0068] MC3T3 cells in suspension at

[O(ise():f lC%Hsgrafsggllce ﬂlg]e:t{r}ggrs]in}g?& %bdsnﬁ)ﬂ\%ggd RPERin ﬁ? ceif:@%ﬁigll. %tenioa‘tively, cells

seeded onto
grewmbr e desffolds wereadsdrvetuilethelmiranscony and dirapled everyoday Jor

] thi 0 7
ex Ao el Ry Bha eI THEE¥REs ARAM e redn sreon
weae $fifedvy @aventionk! siethodnfbr bdf tiahiligencht dseMTRNCelbsuspdnsions that
hood LTV, source 20-30 i nut for sterilization .
weRlerdin i Uyl et Bl B B REarnE FRuf. ki
L-323sridolecule Prebeedad ived scatdydbdsll disbilitp capil | ary
action and the cells were distributed throughout the

f 9 C
0B85 3R Pl e BT ol IRIER troni i
scaftuld aiodifiad) with eoliigerdeShd preseneinkentioh,twhile the OUTE{s asént collagen
.48 hours, cell re.staine MIT d digital im
oifBr SR 5l Rl SN P, Y e ARy RO
scaffid, vdadh wasaeasaopior a¢itprphifaséios ovitile asits imuamodifiepeafiolds

71&5\ owm in Fiqure cells seeded on t

ol gyl Se TRt S Py SR FrSEREY B schMSias.

[0082] Scaffolds with non-covalently modified ECM molecules of the present invention
supported cell adhesion and cell growth, while the unmodified scaffolds did not support cell

adhesion and cell growth. The non-covalent modification method of the present invention

thus promoted cell function, such as cell attachment and cell growth.
[0083] Example 9 — Cell Culture on the Modified Scaffold of the Present Invention

[0084] Hydrogel alginate scaffolds were modified with fibronectin (Hﬁman fibronectin in

PBS, from Becton Dickinson Labware) or Bovine serum albumen (BSA, fraction V, Sigma
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were evenly distributed throughout the scaffold and

cells easily entered the open pore structures of the
wo geplodisized scaf fol ds without interaction w tPCT/H82003/030649

al ginate scaffold. The figure also denpbnstrates the

I precconnectjvity of the scaffolds. [0072] Exanple 7 -
A B Rt o ERMoupEndaow: e roness cplbsissiogmd cel
att&dh&iéﬁtnﬁrhﬂ@BSRfa 16if8 binS1aWVe! fhbrd: @dﬁ%%fi» 8& 0 o'ih

and 1 x 10%%}:;30 s/m . Ali qugts of & Oe C a%eany

kne@? Pfogﬂgﬁ%th@p&i%otwlbadé@%wd stil gehment sEb‘f mr:@n@s@s@f
fibkorke &V |B$'}Ps)oluti%fls for {ﬂ@é@ﬁﬁﬁ@e geaffaldz éva@ﬁiﬁkh fljo%}gﬁmbyf\ﬁer

placing a tip of a
being dpprRgated, withi the sohetions, dhﬁ S@af@ﬂds Wiere fozdnfantl diyophidized.
di spensing the cell suspension into the scaffold.

[(NISQPTI‘H schlb1HeNyEre ARAI sbiled Yith MEITIVREs /2466800 &11?@&%01’&(9 hhhe

I's were cul tured under proper conditl ons.
Scaff»&%tsvdﬁ%mt% celistveare culiareddinds peopet eandisignsyndiobsgrved Lostnuously

and Mhi¥ed ByoVITPRSBE ¥Ad 0P Bell V1[1!99t§5] Seeded cells were
di stributed throughout the &l ginate scaffold al ong the

ire thickness, and the cells existed mainly as
lﬂ@?tﬁﬁ shogin 1p Ejguee 3, el tiaghment s phsarved omtbe éubmg@m-romlﬁed

scdffoRls BF the PEBER Rve N, FBId the %ff@ﬂ@5@%&%8@ﬁ§cﬂscbﬁolﬁ§’%he
adhesi on of the cells to each other was nost

unmpﬁiéﬁ%scaﬁ%ld% ¢d aet uppesbiuch edlrgtagtimeat erprerpie cell adhesiore Cell
grcﬁhﬂ Waad1s SR@lEPbbhe E‘Qx%ﬁ@tmllﬁ‘dcﬁﬁéal scfnglJls o‘f@ﬁéﬁ%‘éﬁt%éeﬁﬁon,

and porous structure of the scarf
whilg fhe al@@@umﬁglﬁed saafiplds @lilethe umhediBedesicafErlds did nptonpgort deld
grik.e the cell aggregates with fewer cells than the
aggregates in the larger-pored scaffolds. The |arger
[mﬁored scaffolds had | arger clunps of cells and fewer

Al w10 + Gelifariyresintha Gacoed Seaffords of ﬂvrz Peesdittevegltional

scaffolds of the present invention were useful for

[0088] Polm&didlﬂd@%ré Eﬁa%ﬁtﬂ‘@%%t@[éﬁbmﬁﬁ Egr ﬁ%gal%ﬁiic acid
el | l6 WO 2004/ 0 1 PCT/ 03/ 030649
b¥fasks %9 hs THolab g usesforaera EBI/ ABicrasainked HAfsehfiblds.

of the Present Invention [0078] Scaffolds of
[008910T v lydphélitked s@ff@@eﬂrﬁyﬂﬁfers h@cﬁsﬂaa iR doladics G@x{tﬁnﬁg &M

ted th 0.1
mofBifriyaRtiie Bgin Vhseerh H0p GO PR Lebte). mepregminieao0
ng/at,EI Ohislare)aad e:onagteh eV (L0VRARIEBDAlabWaRH) %épwﬂwa?STﬁ&ld the

4 hours, Washed or. unwashed ~'scaffol ds were

v SeAS oo o as RoDHIHS Sy salod arays,
[0079] Trypsinized MC3T3 cells (50 1) at 4 x 106
[ooee]l Nedt,the MEBTE3 selRdate @addd (2aA0° ctighdlp bito thyscREAE. The slide

eLte n a cel| density of approxinatel
resez& %ﬁﬁeglw@ 581@ aflsc lé“ar'e Gregiumgnd cult&lred for3 elpdays Cells we¥e
stained Wlth MTT for viability. The cells were also stained with propidium iodide for
fluorescent staining of the nuclei, and observed under the Universal Imaging System for

photograph.

[0091] As shown in Figure 4, cells attached to the modified scaffolds of the microarray of the
present invention, but no cell attachment or cell grovﬁh was observed on the unmodified

scaffolds. ECM molecule-modified scaffolds of the present invention supported cell
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cell suspension was filled in the pipet tip, and when
the end of the tip penetrated the scaffold, the cel

W@ aEpeBsTon was Simul taneously injected into tPET/US2003/030649
scaffold. The scaffolds seeded with cells were

transferred into _a plat cul ture nmedi um
adhegippdicell gaprgpd e we 51’&%& @ég%uwhsv@ ARy WoHE BiTA &t
scr@dﬂﬂlg(}'&&ﬁfci"&ﬂwﬁﬁlmehﬁ i Slovhotel 00 attbedinl ehit, B3108naliRg and/or cell

trypsinized and collected for count for cell grow h.
g“ﬂWhernatlvely, cells grown on the scaffolds were

observed under the m croscope and sanpl ed every day

[00DY Excfp@el INALEIPOuMe GENME MOBBN sy SRRFbIGLI theFrodhlnvention

The scaffolds with cells grown thereon were stalned

onv |onal r cell .viabilit
A Pl e e B mren{iay st ot mtlied g
ﬁbﬁaﬁ&fﬁh@{ way@r/@l abﬁleﬁséedmumctetbepm 166 1%/ me.n it g Beatona

ntrol . Kit Iecul Probes, was used t
Dl‘i‘&s%@) 3 3¢ “%/ &y Eg?’fa‘ﬁll\fl‘?t%/? ?“&éﬁ 35 Usach'a URpFESNAtC AR
scaé@Bld growt h were observed on the al gi nate or

hyal uronic acid scaffold nodified with collagen of

e present inventi.o whi.l e t he ffolds abse
0023 MBGERER s & et E EecSe Bidkinstn BRadaRebiopution of
solgbixddIbasehht Berdbhacheshraivg espiceddroanEddetbrétRdiolrh Stvarm (EHS)
scaffold, wm%ch was qﬁcessarék$or cell proliferation;
MOyER Yareopia) WIICh 1 2 (HRYIF IR, 1R grRec ifas PRETX QORIPOReY- Jdie major
cofipbrehtCE Mdili gl ™vag %ﬁﬂatfaﬁom@wsn%g&aﬁw cntidtit] ah@hepasinenifate
to the scaf oId [ 0082] . Scatf f ol W th non- covalently

profesglyesne Mattigslnh ?%%ﬂn&aénSJfGFrWébfﬁPlé%te%ﬁ?Wﬁaﬁ&&?Sé‘f?P asmindgen

actidRPAhd 8deCEbW LIRSS tha,e@hr G8dutallg iOMt BHSWYbE Ath6om
unnodi fi ed scaffolds did not suEgort cell adhesion

tempernture Natggd M polymerzentorrredigabia lcmorwwﬁﬁﬂémﬁeétahod

res%bﬁd'gqh@ﬁl%ﬁﬁﬁaﬂ &nﬁlai Ba@anelﬁ Hfé&bi%@ PR dMﬁﬂglal“ﬁ el for
such "as cel attachnent and romﬁ ]

thepagtaghpieat and- dlf:f%mtlatx@n ¢fthoth rmnelwed %‘éﬁfqrtﬂéél a@@aﬁg@dwe@ﬁeﬂ
P
eplgﬂ%g?l aﬁF gglglt V\?ee#l 23)’13%5‘ flléi{lhelﬁéj% ﬂ%]t llff‘y %Bg% Z%Ltu?lﬁg %ﬂ%‘o%ytes Sertoli cells,
mapinparp eddelial, melanoppSells, vaseniBeendothelidl elisndpioid ceBnanddiirdpllicle
ovi ne serum al bunen (BSA, fraction V, Sigma 17 WO
004/ 031371 PCT/ US2003/ 030649 |1 A-7906). Fibronectin
is an ECM protein known to pronote cell adhesi on and

[0098] The %wﬁf%iéﬁwermseedmhwnb HEER? cally o Mfe3 Torastlentr] 08009 eedle per
scdf1d 4nB cRRRED innl b seRng- @ontegﬁ’iﬁg mggitumrl’alv EwakW THé r%E%i’ff(‘)lds were

propertles t hat pronnte cel hesi on and cel
magntaingsiand gbser ved s ortieeshy. r Galls wiets siinedfhydd bR @mcplh vigbiliggad also

' ing the scaffolds were both 100
reC%ﬁﬁ‘ng?a%%E%rgkequ%&%g%g%egnat ed wth the solutions, the

scaffolds were frozen and | yophilized.
[0096] ECM-or Matrigel-modified scaffolds of the present invention supported cell adhesion

cel

and cell growth of cells from different tissue (hepatocytes and osteoblasts) and different
species (mouse and human). The array of the modified scaffolds allowed parallel and high
throughput screening for microenvironments for cell culture for different cell types as well as

for different cell culture environments.
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[0085] The scaffolds were then seeded with MC3T3 cells
at 100, 000 cells/scaffold. The scaffolds seeded with
w@edosm3ser e cul tured under proper conditions apdI/UuS2003/030649
observed conti nuously and stained by NWT at the end
or cell viability. [0086 shown in Figure 3, cel
[ﬂﬂallt%fémﬁ@r{@ ~vieed! @d@l@r Wl ?flf el pise §%‘E)Mswf e d"’?é‘?'@d"venﬂon
scaffol ds of the present invention, while the

[0098] Q{ﬁe@)e&’ al gﬁiaﬁ%@iﬁbldfm itﬁegﬁéielﬁﬁlﬁfeﬁﬁ&rd@era addifiee with human

unnmodi f scaf fol ds di ot supFort such, cel

fibrgpactip Ak 360 o 8Rebt be/mbin PR AWty FousedpmininGihgonatige. 30,
10,3! S 19RSAT HPBSOH: W RAEmbiLcomaet iaimd] fo, 6l 35arf f @/ss of

‘the present invention, while the al buni n- nodi fi ed

I
scaffold nd the unnpdi f di d not rt
onB et e 01 2 980 e ok e
obsé‘{ve&y&din&ﬁ@fyf HAS-ndifleh 8cafoRIs ©Nthe bﬂs‘é&fﬂﬁﬂv@ﬁhon[sﬁﬁﬁ&kd cell
Pol ystyrene slides were coated with ﬁolyetg¥lenelque

adhepen) gnd:aeH erapdh QF eshls at vaglpl copgqairationgs ki dray

scaﬁ:bl% @l%v%’@rpﬁraﬂéleﬁd B%Tal‘irf)@@h pelcOh) for BRSbéviamdM for cell
scaf f ol ds. @%» :ybghlllzed scaffol d arrays

culiyes for gifigreat e tyies ns woll aptfprodiEerenirrell chifwie SIERNMERSS-ecul es
i ncl udi ng human fibronectin (100 pg/m, BD Labware),
mouse lamnin (100 gg/m, BD Labware) and Coll agen IV
(100 ghnl, BD Labware), respectively. Then, the
hydrated scaffold arrays were frozen and |yophilized
to obtain the nodified scaffold arrays. [0090] Next,
the MC3T3 cells were seeded (2 x 106 cells/m), onto
the scaffold. The slide reservoir was filled with 5
m of culture nediumand cultured for 3-4 days. Cells
were stained with MIT for viability. The cells were
al so stained with propidiumiodide for fluorescent
stai ning of the nuclei, and observed under the
Uni versal 1 maging System for photograph. [0091] As
shown in Figure 4, cells attached to the nodified
scaffolds of the mcroarray of the present invention,
but no cell attachnent or cell growth was observed on
the unnodified scaffolds. ECM nol ecul e-nodified
scaffolds of the present invention supported cell 18
WO 2004/ 031371 PCT/ US2003/ 030649 adhesi on and cel
growt h, and these nodified scaffolds, when in an
array, were useful in screening for mcroenvironments
that pronote for cell attachnment, cell signaling
and/ or cell growth.
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[0092] Exanple 11 - Cell Culture in the Mdified
Arrayed Scaffolds of the Present Invention [0093]

wéno@ya7al gi nate scaffol ds of the present i nveariuszos3/030649

were nodified with human fibronectin at 100 gg/m, or
nouse lamnin (G bep) at 100 gg/m, or Matrigel

What (SE?ﬁiQHedE%:Cki nson) at 50 g/m . ECM or Matri gel
S

1.

ol ution ) was used to inpregnate each scaffold.

L ' hald: ' . cton

Do QAR P b e GRS peid s AN (i
basenent nenbrane preparation extracted from
Angedsblirdite &HpblymSnar for BHSYrogalhpuse sarcoma, which is a
tunmor rich in extracellular matrix conponents. The
bR jferiming PORO REMIn @id MaksdelielndM i s am nin, followed by
collagen 1V, entactin, and heparan sulfate
O AbREVMERT indBibbiabel ANk 5Re BRMeRlall§ adli¥e hdlecule into said
fibroblast growmh factor, tissue plasm nogen
actorasdydrogald ot her growth factors which occur

naturally in the EHS tunor. At room tenperature,
Bl Y LR R Rl bR S Sl R, P Ebhting of

asenent ane. Thus, Matrjgel IMis effecti.ve for
lREat gt BrstRepbreth ARsrts SaBims ot Hpeadive
transforned anchor a}gye ,depffnde t _epithelial and other
¢dlagen. wpesan; ¢hutin golygvipyhaleohel. pplyimethylgne arbensis poly
hepatocytes, Sertoli cells, mammary epithelial,

rorydiryrate] dnsino weiddased padywodnetes atoly einylshloridgr pilyHEMA,

cells and hair follicle <cells. [0095] The scaffolds
REFE, meecibglent plyctlEpely nxthylmethaciyizded pobyefuhmras, pbOpre&Blene
cells per scaffold and cultured in 10%
SIQEM B QNS MbRTariBIbrivAfifeB thekeseek. The scaffol ds were
nmai nt ai ned and observed continuously. Cells were

stained by MIT for cell viability and also recorded =
By phthed of elaim ds whererselopying[roosePrmpanesdieezing and lyophilizing
Matri gel -nodi fi ed scaffolds of the present invention
saippypdrogel. cel | adhesion and cell growh of cells from

di fferent tissue (hepatocytes and osteobl asts) and

i fferent eci e nmouse and h n). The array, of the
TRRmEinGE oS eRR o BReraih GRSV AICHDY Mieporatipe said o least e
t hr oughput screening for mcroenvironments for cell .
biglagifely pefivegneleeple gempises hydugting sajd faphilized hydspgel with a
different cell culture environnents. 19 WO 2004/ 031371
0T duS200Bis0B0e1at 1§a5081E] bidirginplleactive maBatule, @ud trying ém
the Modified Arrayed Scaffolds of the Present
lyoplitiking Baid hydrated porous hydrogel.

The method of claim 1, wherein said at least one biologically active molecule is selected
from the group consisting of extracellular matrix molecules (ECM), growth factors, cell-

signaling molecules and derivatives thereof.
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10.

11.

[0098] Arrayed al gi nate scaffolds of the present
invention were nodified with human fibronectin at 100,

wG@Qp04401378, and 1 g/m in PBS, or with nouse | 2aTmiSzn03/030649

(G bco) at 100, 30, 10, 3, and 1 g/nl in PBS, or with
nouse col |l agen 1V at 100, 30, 10, 3, and 1 g/m .
TRORRhodE chaa sl whelsinvidatiestat MblobicaBy A&ivatmdedO mprises

cells per scaffold, cultured, and observed
51904 PHOUS el ﬁlﬁfﬂ? 'n‘idl@c‘iilléﬂi"él\/lﬂnﬁfat as{; RN53HRling molecule.
i nvention supported cell esi on an growt h o%

cells at various concentrations. The ar r ay of the

thelivkihed of skaarh fopivtisreinl JaslledMpiarselkéted framdthbiggiup consisting of

t hr oughput screening for mcroenvironnents for cel

fibdoneétt, {mbintisf follbgens, BRIrhbdsp@Rtin ASviehdctiaselhdin, tenascin,
d| fferent cell cult ure envi ronments. 20 WO 2004/ 031371

éée[%zgﬁ%?t{ gﬁx@eﬁsgelﬁt , chitil{dedh4TRY p&o?emlﬁblﬁn%ﬁihﬁgm‘?fﬁbuhn

maki ng a cel re énvi ronnent , “sal d

ﬁ‘ﬁg}ﬁgl eﬁtaﬂ:ﬁgj s?&) 81[1‘(?115 ?) a!gﬁlé&scg%n q‘ﬁﬁﬁctgrg?érghp ch 546 /gﬁ(ejonectm,
BRI e e a5 g Pronan, merosn,

hydrogel. 2. The nmethod of claim1, wherein said
ﬁﬁwwﬂm asteppeiay eqll gdhesipn Fo @ﬂba,p:aébﬁmsmqnﬁgxm and selectins.
al ginate, nodified algi nat es hyal uroni ¢ aci d,

ﬁ‘ﬁéjtne{h%q o@%ﬁkﬂf{ rSO%greﬁicé ?a%f&ﬁ 5 s%?écl: %Qf(ﬂ'n the g_{o?peconsmtmg

osan

ST ggl?/‘)“ﬁ’g d‘&% b”t SEEL %Of@fﬁ@ﬁag?%%ﬁﬁved growth

on et hyl ene Iy nmet h Inethacrylate poly
Ay BN grﬁwlyg%ﬁ rmiearemiiasier Bpkimaiencjctiogrgwth factors

derivatives thereof. 3. The nethod of claim1, wherein
gad itefrlspkingg pores conprises freezing and |yophilizing
said hydrogel. 4. The nethod of claim 3, wherein said

alently incorporatin t
SRRy b g Bl Oesvﬁﬁ}y%g%@wtﬁo@ gt degpipre
philized hyd with a ution conprising said
é%?qgéféélv agHee @P[?P@@ whareip saidat \ff‘ésﬁﬂﬂeé’é?}%ca Linetiqe pojgpule is
or |lyophilizing said hydrated porous hydrogel. 5. The
nen-povelently ettached 10 saih persiup hydipgelscaffddst one
bi ol ogi cally active nolecule is selected

The cell culture environment of claim 9, wherein said hydrogel comprises a polymer
selected from the group consisting of alginate, modified alginate, hyaluronic acid,
modified hyaluronic acid, agarose, collagen, chitosan, chitin, poly vinyl alcohol,
polytrimethylene carbonate, poly hydroxybutyrate, amino acid-based polycarbonates,
poly vinylchloride, polyHEMA, PTFE, poly ethylene glycol, poly methylmethacrylate,

poly fumarate, polypropylene glycol-based polymers, and derivatives thereof.

The cell culture environment of claim 9, wherein said hydrogel is covalently crosslinked.
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12.

13.

14.

15.

16.

17.

fromthe group consisting of extracellular matrix
nmol ecul es (ECM), growmh factors, cell- signaling

waonbEamaizs and derivatives thereof. 21 WO 2004P0BARZW3/030649

PCT/ US2003/ 030649 6. The nethod of claimb5, wherein

said at | east one biologically active nolecule

dhepell selsuraenviedsienoofelaixt 9,ackedréidlsaid afBast ohe HRAIEEIBAIR active
(ECM and at |east one cell signaling nolecule. 7.

Thtedid Rt Hof e %rqdﬁ'"t%hﬁbﬁhfgﬁg"regtnrg%’quié gx]rir)]?fr‘tllltogegules (ECM),

fromthe group consisting of n,
. i . tin,
BN R es, L AR ek s e R e

cartilage matrix protein, fibronogen, fibrin, fibulin,
fibeicald culeurt agtitohmens bPelpiant 2, Wwhepdi satll BORE41 .one biologically active
restrictin, serglycin, SPARC/ osteonectin, versican,

idledlild RRiRBslatTasst Bhe cRBANIIA: matkik %E@]éffo) HRSIEQGL XI‘(}:\cgﬁﬂileast one

hyal uronan, nerosin, osteopontin, oOsteonectln,

g?gﬁi ool ecul es, cadherins, connexins and

%e ectf?ncs’.' 8. The nethod of claimb5, wherein said

grow h factor is selected fromthe group consisting

dihe @ell dulturé ehviatnhmat oflaint 18, etdn sail) EONG i delvceddl fasih the group
grow h factor platelet-derived growh factor, nerve

goMtihgfoRCibRnectin, 3Binese 1B o HsOMr BnbSGbAdin ( Bvitronectin, elastin,
hemat opoi etic growh factors and interleukins. 9. A

. i . i Sq | .
SablS AL P OB pr ORISR AL BARAEA, o,
|.east one b't 0

._Wh i id at l.ogi cal |.
IR hint B GHT oSBhionth, piERR o R ik itRcir lsciba o
r hydr ogel scaffold.,é%. The cell culture
Sﬁéwm%%’?“g? VEIsigaf, wn Willsbeand Faglon heparingafate proteoglycan,

conprises a polymer selected fromthe group

by urogen. fpereindstfopentin, opteaicctingellaghesioremoleyuales) cadhierins,
acid, nodified hyaluronic acid, agarose, collagen,
chirtegi@mand sdedtine, pol y vinyl al cohol,

pol ytri net hyl ene carbonate, poly hydroxybutyrate,

' id-b d I .b tes, . I i nyl chl ori de,
S"g]?g a J’rur;c:ﬁrglsp_ir?) gg,gf%iqr,}mo a@v S{%gq?d Bg/@\é}t{;)fac%or is seloctdd from the
met hyl net hacryl at e oly fumarate, polypropylene
gloppsroEEePf geidmbreblagimowty factar, ibasis fibrablasbgrowth factor platelet-

. The cell culture environnent of claim9, wherein said

Heritved @eo wihsfacton; abentgrgwibrfastet, inakefdrming 2rod@h T0Adr-B 3kablopoietic
PCT/ US2003/ 030649 12. The cell culture environnment of
groatinfRtornhed Ritdtletiking, at | east one biologically active

An array, comprising the cell culture environment of claim 9.

The atray of claim 16, wherein said array comprises more than one said cell culture
environment, each of said more than one cell culture environments being composed of

identical constituents.
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18.

19.

20.

21.

22

23.

24.

nol ecule is selected fromthe group consisting of
extracel lular matri x nolecules (ECM, growh factors,

woebd4/siyggnal i ng nol ecul es, and derivatives thePeofuS2a3/030649

The cell culture environnment of claim 12, wherein said
at | east one biologically active nolecule conprises

The heap bl Qiith B twhesth balll afrayredmpriset by thaaloge waié calh Bulture
at | east one gromﬁh factor. 14. The cell culture

%ﬁ'\)ﬁhfnﬁ%? REcIPET GlPihBrekBan YA ISRl lvEESIVhérits B&hE €bBPosed of

fromthe group consisting of fibronectin, |amnins,
?%er&g%gﬁsmﬁe%{onbospondl n 1, vitronectin, elastin,
enasci n, aggreécan, agrin, bone S|aloprote|n
cartilage matrix protein, fibronogen, fibrin,
fAl feihod of oulgirihg celty) icagipiising:0st eopont i n, plasninogen,
restrictin, serglycin, SPARC/ osteonectin, versican,
von W | ebr and Fact or, heparin suI at.e roteoglycan
RY aeeding s7ils ahethe s¢lhculBue eBpioRment o gb%ﬁ@afl. n, cell
adhesi on nol ecul es, cadherins, connexins and
gl B&intd8ng dRd céﬂbewﬁlﬁhlsalﬁléh{/l%rﬁnﬁﬁﬁha& ?ﬁ%‘i)rlgtfe o6l 1@111@%13
ereln said growh factor is selected fromt
gr omgoditionsi sting of acidic fibroblast growh factor,
basic fibroblast growh factor platelet- derived
r AL ind)
%\rlgl % sgaryirtgsc,%ﬁlﬁ gﬁ%ﬁ er{ 2 C[So%se to Vét%]a?sg ch{ E@F.g,s][%olgpule said
|nterleuk|ns 16. An array, conprising the cel
SRR OMIRS Mo nnent of claim 9. 17. The array of claim
16, wherein said array conprises nore than one said

?l dee@itl bellEont& el R RIRRE en®idsindt o§§l‘aﬁ|n Wﬁer&ﬁ%ﬁld% *Feast one
I'l cul'ture environments being conposed denti cal

c 0 nmmqyehrnéy ap@hebbipdei¢adls petie momculszs)md @stmal@culq;s.
The array of claim 16, wherein said array conprises

Q{@ai&%ﬂn 8 3Lorf S%H cell ucjiuiltﬂfe en‘%ﬂXhﬂlgﬁ’tr{Eﬂ%r a@?&ﬂla%f conditions;

nore an one ure environnen
conpmsed of different constituents. 19. A nethod of
culturing cells, conprising: a) seeding cells on the

¢®l deteritliibls Sail RVIti@d GEIY rébotseab BAiQ madiihddke on said cell culture
mai ntaining said cells within said environnent under

app¥BFPRaed. cel | culture conditions.

The method of claim 20, wherein said cells are seeded in an in vitro setting.

The method of claim 21, wherein said appropriate conditions comprise cell culture

conditions.
The method of claim 20, wherein said cells are seeded in an in vivo setting.

The method of claim 23, wherein said maintaining said cells under appropriate conditions

comprises maintaining said cell culture environment in a subject.
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25.

26.

20. A nethod for assaying cellular function in
response to at | east one test nolecule, said nethod

woan@rissiTng: a) seeding cells onto the cell cubPCOMS2003/030649

envi ronnent of claim9, wherein said at | east one
non-coval ently attached biologically active nol ecul e
ASmédbdlof BotudIRg &cell-Based)n Mb BaaspiintGakihethod bompidsing:
said cell culture environnent under appropriate
conditions; and c) determning said cultured cells'
pedpendevirg setiing, seading eplsencthe gelk aplfire gpvirangientplclaim 9; and
environnent. 21. The nethod of claim 20, wherein said

I [ ' ' Watel : ;
B hnRlfing FEF el o B Joll Aol S Bt vand apBRrate cll cuttur
corghtlitions conprise cell culture conditions. 23. The
nmet hod of claim 20, wherein said cells are seeded in
Alkit, Romipiginget ti ng. 24. The net hod of claim 23,
wherein said maintaining said cells under appropriate
conditions conprises maintaining.said cell culture
ehvé pRJYimei said §o wglﬁ@eg thebilyyto frsmy ppergys hydrogel; and
PCT/ US2003/ 030649 25. A nmethod of producing a
g;' drdReet Bidlogicuty hiRBIRNaM., sai d method comprising:

Inan 1n vitro setting, seeding cells on the cel

sddkﬂ&%b%ﬂfg ﬁﬂ%&&gggﬁgkggﬁf%ﬂ@kﬁh%mtand b) mai ntai ni ng

217.

cer fs”'on- sa cul ture environment under
appropriate cell culture conditions. 26. AKkit,
Abehitiof ichim 28) wherpi spivepalyaern akigtodsymparohsalyidnegel.he
ability to forma porous hydrogel; and b) at | east
one biologically active nolecule, said kit being used
to create a cell culture environment. 27. The kit of
claim 26, wherein said polyner exists as a porous
hydrogel . 25
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