CELL CULTURE ARTI CLE AND SCREENI NG RELATED
APPLI CATI ON(S) [0001] This Application clains the

WQ2Wwenyessof U. S, Provisional Application Seri aPCTMgS2009/000589

[0001]

[0002]

[0003]

61/ 062,890 filed January 30, 2008 and entitled
"Synthetic Surfaces for Culturing Undifferentiated
StemCells in Chemcally Defined Medi a" and U. S.

Provi si onal AgEhL&HEE ARTIGEE AND $ERBENING o
January 30, 2008 and entitled "Stem Cell Article and
Screening." FIELD [0002] The present disclosure

relates to cell culture articles and nethods for
PREUUWITEIY APPLI@AESON(SY eon, and nore particularly for
produci ng surfaces for cell culture including stem

cell attachment and growt h. BACKGROUND [ 0003] )
PIbisi ppplkcatiost drincelthes benefit af WiSnditroeistongb finplisatéan Serial No.

c have the plity t iffernentiate int .
B3B3 8 et 1 LB AL ot
CBhliffeYdiRiated SReh MEMBNnbORYMicIil DéftieduPIeRia0P&id YJ.S. Provisional
provides a potential for developing new treatnments for
aApplhission oFerigb N 1 /@62, 93 Td Eilpdntanneryy 30, (8aansk entiflgdh“Stem Cell
a ghgbq}§§_mﬁ i pal chord injury, heart diseases and

¢ AEIG FIT SerRerd ®ition, cells derived from hESCs can be
used for drug discovery and toxicol ogy studies.

Several groups have al ready denonstrated the
differentiation of hESCs into different cell types.
However, maj or obstacles in the devel opnent of such
hBE&Tibased treatnents include (i) obtaining and

mai nt ai ni ng adequat e nunbers of undifferentiated hESCs
in cell and, tjssue culture i ntrollin

d hei .
dihe eresaet displopurenreiitereto Fsl??ﬁuééllzrlc Srtise i neiigds Tor' producing
 ¥RBSes %ﬁ&ﬁrﬁehﬁd ﬁ&ﬁ#?ﬁc%ﬁ?&foﬁsg%ﬁ%g edrfAeld tHf @311 culture

are typically see unber “of cells from
ainckidinglsterk cell agaabolentamt glosvth.anplified in the

undi fferentiated state untildifferentiation is desired
for a given therapeutic application. One current way
to acconplish this is to culture the hESCs or their
differentiated cells in the presence of surfaces and

mBAick GROUAIM Ng ani mal -derived conponents, such as
feeder layers, fetal bovine serum or MATRI GEL(tm

avai |l abl e from BD Bi osci ences San Jose, CA. These »
Pluripotent stem cells such as human embryonic stem cells (hESCs) have the ability

to differentiate into any of the three germ layers, giving rise to any adult cell type in
the human body. This unique property provides a potential for developing new
treatments for a number of serious cell degenerative diseases, such as diabetes, spinal
chord injury, heart diseases and the like. In addition, cells derived from hESCs can be
used for drug discovery and toxicology studies. Several groups have already
demonstrated the differentiation of hESCs into different cell types. However, major
obstacles in the development of such hESC-based treatments include (i) obtaining and
maintaining adequate numbers of undifferentiated hESCs in cell and tissue culture
and (ii) controlling their differentiation in order to produce specific cell types. Stem
cell cultures, such as hESC cell cultures are typically seeded with a small number of
cells from a cell bank or stock and then amplified in the undifferentiated state until
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additions to the culture environnent expose the cells
to potentially harnful viruses or other infectious

wW@g®anasehi ch coul d be transferred to pati ent SPOF/US2009/000589

[0004)

[0005] %

[0006]

conprom se general culture and nmai ntenance of
undi fferentiated hESC. In addition, those biol ogica
culture products are al so vulnerable tq. batch

véiffierntiation jisgsieedr B3 ppBEENARErape G aRPlicREeR. - | Qe current way to
[&Qgéxhhﬁy ﬁﬁ?f‘st to cuﬁpf%@% 21?58@\/0“? tﬁéhedﬂfé'i'&ﬂfahe@il c E)IQ in the presence of

rovi de significan ts to prevent t
Cmfaeésnald ﬁﬂe&m%eﬁtanﬁﬂi@amfrfabdémadfcoﬁypmbm; such as f@deslayers fetal

on the behavior of stemcells, .in rticular, hESCs,
hRRMNG RSB e MA TR T.Mrﬁva%@? frgey B éloﬂ%{ﬁ‘éﬂeﬁ Sap Jeseaf-4- These
SYJHifiGR Jﬁ ft}%‘ citfur XE\QIW %%ﬂ)dﬂse b O8ABEs b ipBlehtiliy hQ?ﬁﬂl viruses or

propose perform throughput “screerii ng f
h&Be& infdctione agentd wbathi @mld bbWanﬁer,red; tecpatisnts ¢r @ctla}remlse general

culture presents several.. probl xa

cépny 3af gabikonnde o PiREa R ESChe ThaBLPno hose Bological
C&hdu%e brodBEE s BRE vutnerdHR tEBatdi dartififons AhhR$E @EPoAE and limited
cel | response is questionable. [0005] Problens also

eﬂmb}hﬁutlw regard to enpl oyi ng such screening systens
on a Iarger scale, such as with traditional cel

%)[nttklilr e go.ria %% %\Eee ey Rgttegtsal 15 Sﬁg@?ﬁe d 'g?ﬁ?gﬁlng%ﬁseto prevent the

| ng Unl orm no OoXIl C aces
Cabolvél Icofgerad) d Heoleeenithg effedts be swithdtlcCtirfaceaut thecbélmvior of stem

with pol nerlc m xtures having a hjgh _viscosjty Efr . |
e@@élﬁprrbpmmﬁa api BESGS.Shaysi 19 keah sushiert dn heat s‘iﬁéaéh anoliter-scale

S 4 RO et gAUERTs 188 ol o BBka 16y pofforming high
mhginghpmc exeéning Ifur dESfarcuitesu bpplicatimnn- Hoivewennsuch small scale
t|n s on a large rface area, er eby, hi.nder.i n .

5 PresEys o6Vl PaBlgnson erpRblec ARt 1§ Bpae 66 cach spot in the
BﬂagFt@%Y dfeiéin gzﬂ:ﬁ PoERAMhitH §&i e Wokrefoagi} Sell response

intér alia, a coating process that (i) allows for high
thquhpdﬂescreenlng of synthetic surfaces for stem
cell culture and (ii) provides auniformsurface for

rlgrlp;bgbl yalgcfe %ecg ISt Vi (r:c?eglalr(% hgse%lo iﬁﬁ% gcﬁ g eg%gé @S{gfe&s on a larger

osur rovi des

ascarRabudhOasdivih &feslitydtial Belp cOMind §Ha3-8are forqassidiwab) & or example
for Iarge scale cell culture. [0007 In an enb%dlnent

sohiERIMEURET  RRBOKify Skrecss | fot aeliahle cultyring andgregging can be
Sc}'iﬁwﬁ?tt, b&mcularly with polymeric mixtures having a high viscosity. For example,

the high viscosity can reduce the speed at which surfaces may be produced, and thus
may be too inefficient for high throughput screening. Further high viscosity fluids
can result in non-uniform coatings on a large surface area, thereby hindering the

ability to reliably determine cell responses.

BRIEF SUMMARY

The present disclosure presents, inter alia, a coating process that (i) allows for high

throughput screening of synthetic surfaces for stem cell culture and (ii) provides a
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pol yner | ayer for incubating wth cells is described.
The met hod includes diluting one or nore

W@ pwbi0)®e? yl at e nononers in a solvent and di spRCEHUZP09/000589

[0007]

[0008]

[0009]

the diluted nononers on a surface of the cell culture
article. About 80% or nore of the solvent is renoved,
by evaporation. The nethod further includes

e.g. C ] )

peniforey purfacg fonaclabhn Ketesting celhdesponsescte e pmihetic surfaces. In
article r.r.e ' . u % : b1 £
SHUBE BLPRSHTRIO A, b AU SO Aot bl s
t suitable fevlat@csalefcetlvaltaret i cle (in situ

pol ynmeri zation). [0008] In an enbodi ment, a nethod for

reeni cell -synthetjc polyoer |ayer_ interactjons i .
GELET PBBRAITRRG CHH (o8 AMRCSHER (6N (YR FOGetigip Syntheti
2@19&%@&(\/% rhehsuiting Wit calyis! MGLKHINITAB HRASI Richee diluting

hor e th)acryl ate nononers and di spersing the )
deneuedneel éoedghondatse monomers weld solbyknbaad odispassiag the diluted

cell culture articl.es. e nbers a [ rsed s
CRAPOIETg oPche Gh Lot G B Raier ~paniZpar gisat [ e solvent
OisVRmowed, e.gTie &RipbAfioa! SThé NHEHEE FuftBEOHcR@es RV merizing the
80% or nore of "the solvent fromthe wells and then

pobyerpers onrife shacroviote agticdt afiererestsivang b aberbE(% qrmore of the
tsho? Ay lttl) ortrnotlfeo ry%ﬁe%%.ps%ﬂéaelsl & {%ﬂa‘aﬁéﬁe {o 1Yl fice IP%he article (in
NSt hod “al¥o Micides “ikveubat g the synt hetic pol yner

| apggodyrhérizaienyel |'s with cells in a cell culture
medi um and characterizing a predetermned cell (e.g.

stemcel |l ) behavior for each synthetic. ollymsr I a}/er ) .
wine g pphad ?weae@tﬁgé Lo STRRIDB 4F '&.YH‘P%EQT YEIE 1T Htipractions is
OdestdiedY afﬁ&H%th%H’QREIhH&”&iﬁumg?ﬁ%‘ t8defte s8R P HRWIMS of a library

one or nore advantages over prior proposed nethods for
sinclkedimgnmempetshef ionesarr fracemietadrilate natwolmiers and dispersing the

t I [ f l]s.. F I f
SORBk i MemBtniar el pa B T ORIEIBRE piskds I he members
I 86 EPerse® IR that h 3RS diMite P EheibeP IRAiSHErsed in a given well.
equi pnment to be used, saving tine and |labor. It also

pFHenmethed minedneludepresmyingahont §6¥i envmors afithe selveridfrem the wells
g g, 1 educi .
B B B ATED S R 8 s o o e

V!I?ﬁtﬂ%ﬁé pbiiend Users EThé niethddadidccint e s Lepbitingnhe Gyhtheti€polymer
of selected cells. Further, use of a solvent tends to

rlayuie eint Higpaeisbintht gelbt et sefingtlivn Bedime Agackgactenzing a
SHPAAERBSCITI " Yot LA ooy oy CELY Sl ROk over v
sekieh dte @tly ard ingeatsated.

One or more of the various embodiments presented herein provide one or more
advantages over prior proposed methods for screening synthetic surfaces for their
ability to support culturing of cells. For example, use of a solvent in the synthetic
surface production process reduces monomer viscosity, allowing automated
equipment to be used, saving time and labor. It also promotes monomer spreading to
achieve a thin or more uniform coating, reducing monomer consumption and
increasing the reliability of determinations as to whether the surface is suitable for

supporting culture of selected cells. Further, use of a solvent tends to reduce the
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whi ch may include low toxicity, conpatibility with a
| arge nunber of nononers and cell culture ware,

w@owpavisei ity with free radical polynerizati oPCT/0820091¢00589

[0010]

[0011]

[0012]

[0013]

[0014]

[0015]

[0016]

like. In addition, the use of in situ polynerization
fornms a polyneric network, which is not an
i nterpenetrating network, which may provide a surface

vprssivility afdelagpination ef the eontadasurfiee dram dagepustrate; Use of certain
¢ S t t il
by, THESE A PLRLRAN 5H  Hee svnes
dehichindy eRidetiew togiaily,i congaripilivg twithna lair gdhnirhber of monomers and
acconmpanyi ng draw ngs._ BRI EF DESCRI PT| ON. OF THE )
N@se[werfmcompébﬂlr.‘//xyeﬂh esaﬂléﬁlatmkyna?rggrl%s%fthe like. In
Si i f i - :
R N e e L
aintarpérietrahd wewbrk; uivhiche npyatpeovifl® 0d 2urfatGswhizB andegistant to

a schemati ¢ di agrans sjide vi of £ross sections. .
cSelimaion e menbls . oall Qiiteis,d Msoq wnd i adifiipes Wil be readily
OGRIeEk S FBmHHE folOwindgetiidd aeééﬁP{iSﬁseGJhw 1&ddGn efj@®ion with

uncoated. The wells depicted in FIG 2C are coated
wihe hceompanyingtdrewpgsyner. [0013] FIG 3 is a flow

di agram of representative nethod for producing a cell
culture article having a synthetic polyner |ayer.
[0014] FIG 4 is a flow diagramof a representative
met hod for screening cell interactions with synthetic

PSR EEEDE %Xﬁp?l(?lhggﬂﬁrhpﬁbé@‘%o' B are phase contrast

i mges of tetra(ethylene di acryl ate cured on
well's of tissue culture treated (TCT) polystyrene 96

VEIGs. A-C &dlsthergati dib@amsSiMmgdeaviews iof Byhiiei@pyigpRE layer coated
belt system (A) and a Xenon pul sed W/ system (B)

[%Dqlei- FIG 6A is a Confocal Raman M croscopy i mge of

a cross section of (meth)acrylic coating (Tri(ethylene

OFIXE DA isH IBLRAGE HiaBES 0PN ROWGTLhAREVAEST &ﬁa]ge ARk,

a correspondi ng Ranen spectra of the substrate an
coating polyners.[0017] FIG 6B is a Confocal Raman
WFi§F 0 2Bomyd iChargescbématic disgeanseside areves of eresshjestiond taken through

~oat i.n ri (et hyl ene gl ycol i yl-ate) on. a. X

A 1 Tpb e iR e dRts CrTFlGaAY B befafisge in G-
ReEpvaR mbefabd.aTRE wells depibel iR FEGARA atdadatdiiwiR bsiBthstic polymer.
[0018] FIGs. 7A-B are bar graphs showing results of a

MRCS5 cell proliferation (CellTiter, . .
FIG. 3 is a flow diagram of representative method for producing a cell culture article

having a synthetic polymer layer.

FIG. 4 is a flow diagram of a representative method for screening cell interactions

with synthetic polymer layers.

FIGs. 5A-B are phase contrast images of tetra(ethylene glycol) diacrylate cured on
wells of tissue culture treated (TCT) polystyrene 96 well cell culture plates using a
Fusion UV conveyor belt system (A) and a Xenon pulsed UV system (B) .

FIG. 6A is a Confocal Raman Microscopy image of a cross section of (meth)acrylic
coating (Tri(ethylene glycol) dimethacrylate) on a polystyrene substrate and a

corresponding Raman spectra of the substrate and coating polymers.
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Promega) assay of synthetic polyner |ayers forned on

substrates using different UV curing paraneters;
wo-o®po995E) conveyor belt system (A) and Xenon PCi/BEszH09M00589

system (B). [0019] FIGs. 8A-B are phase contrast

i mges of (nmeth)acrylic coating polynerized from

tetra(ethylene glycol) diacrylate using a 1/1 (A or
[0017] oFXG( letarﬁ@nfwa%?f@MrMpﬁf@@eﬁx impgroohHy crsesectya- ¢ @egh)acrylic

Y C ' 9
Lot D e OEHCEY B S fEldmcpolmer bt
usndgcérespdndify R@maﬁlsﬁe((tﬁ)ofehaarb@irétﬂmnd cedtiny pmmsrs

[0021] FIG 10 is a bar graph showing results of a

- YT TR N
CPﬁ) aé@ﬁ? of E‘gﬂjl hefr B&lgﬁ’lgf {38 sfoRNES of fsubMputdd Jsﬁﬁg’ §itferent UV

nono m'nority conponents of
Surbtg, Piﬁ@lﬁwﬂrs aRusi®n: U0, canespecbélt eystem| 0822pd FX@on pulsed UV
HA- B agﬁ)tl mages of crystal violet stained MRC5 cells
o (nmeth)acrylate surfaces. (A 6-well plate
coat ed with (nmeth)acrylic polynmers. Mnoner

[0019] CPIBQSSAIPRFe Phaseh@ntraBit faes Wi (EneBDhHYRE s;oafmag pd)ymerized from
G ycerol dinethacrylate; ( Triethylene gly

dictre(etadend glyeo)) (hayrylatmuaug an &ldi{/o} orcﬂ/ hé'@h%tb@l}ﬂl/ﬁ@onze&ymcess
Pol y( et hyl ene gl ycol ) diacrylate; (5) Triethylene

g | g Ali X i

[0020] (§%§/§;9¥ g‘é}ré;?fri &kl‘terﬁgét &e%@gl(@ d}ﬁhcr ii %gﬁx?%%’v}ﬁenzed from
QGyseerad| 1,3Hdigydvaciatel alb&y(a%)%smg B)1/ TCCR)O(n'n@/rl of{B) ethanol/monomer
surfaces. [0023] FIG 12 is a bar graph of results
f PIORYSAl kal i ne phosphat ase expression of H hunman

enbryonic stemcell line on different substrates.

[0021] [ﬂf@4]10 Fls% b?n3 ghaphasRAfing raflls oMM dse sl tpsolderaion (CellTiter,

cell proliferation assay on polyner |ayers coated
uBlrongagd) Nseymﬂ(mh)aemhs Juofaes] usingen athandgt prpeess. The coatings

Bl RRERG e T ias PR RME R TTEk i ufah Sl Fand minoricy

c&ﬂﬁpdiﬁﬁts\wrse :3007080, 40do0: T RepeEvellEGDA (a, b), GDVA
(c, d), BDI\/A(e f), using ethanol as a solvent (a, c,

as a sol vent 0026]. FI Gs
[0022] R“I’;Gﬁn d1dsBoprec lm%@%SOngr)tsF%}sﬁﬁlet{/lS@I‘%%d é\flgﬁéed’ef\s adhered to

S&ﬁétﬂ)@@lly?ate surfaces. (A) 6-well plate coated with (meth)acrylic polymers.
Monomer compositions of the (meth)acrylic polymers are (1) Glycerol
dimethacrylate; (2) Triethylene glycol dimethacrylate; (3) 1,4-Butanediol
dimethacrylate; (4) Poly(ethylene glycol) diacrylate; (5) Triethylene glycol
dimethacrylate (70%), Glycerol dimethacrylate (30%); (6) Tetra(ethylene glycol)
diacrylate (70%), Glycerol dimethacrylate (30%). (B) TCT control surfaces.

[0023] FIG. 12 is a bar graph of results from alkaline phosphatase expression of H1 human

embryonic stem cell line on different substrates.

[0024] FIG. 13 is a bar graph showing results of a MRCS5 cell proliferation assay on polymer

layers coated using different solvents.



(meth)acrylate layer in wells of a 96-well plate,
usi ng ethanol (a), 2-butanol (b), water (c), and DW

W@ 2)09a%95sDl vents in the process of preparing tPEr/UsS2009/000589

[0025]

[0026]

[0027]

[0028]

[0029]

swel l abl e (nmeth)acrylate surface. [0027] FIG 16 is a
bar graph show ng AttoPhos fl uorescence intensity of
undi fferentiated H7 hESC cultured for 48 hrs in )
cREGS.CHIA-F atefmiceascomidi imeeenof ceated [suifaces after culture with MRC-5
(et h) acryl at e .sub te epared w [ t .
BTeRc g o) RARLa ot h Bk el ek KGHRA' from monomers:
LysGIDVE(3/ A9 NGDNBAURY, dfyr BOMASp,THY Tisindreghinallys a (sBEent @, c, e) or
NO 1) (BSP peptide). The results were nornalized
agMiata swlyaolpdl, £) uor escence intensity of hESC on
MATRI GEL(tm) (M35 surface. [0028] The draw ngs are not

SaikiA ¥ tN.S :ke: er e hidbd €Swellable
r e? es:: ?g‘ﬁ pkeﬁgo%gﬁgﬁéﬂg g?e S éﬁd the 1I irbli(g.ael—%!nv\gver ,
| tmeth)atrybete inydeinsweltxdoft h@6-weleplatscusirig ethanghif@y 2bytanol (b), water

refer to a conponent in a given figure is not .Jntend

G oMEED abapamun i i hgener Papgtpe it LRI Dacrytae
tgﬁ%égne nunber. In addition, the use of different
n

ers to refer to conponents is not intended to

indicate that the different nunbered conponents cannot .
bBIGht6 saadangraphrshowing BEvRhoEBuprSERFETIteRsi yorf2g)diffprentiated

; . ) g e .
{07, ESGMMRR R E AR EABHPY STHEEEERURE e st
agekthAcilite Butstratesprepiiedyvithadiffofent bblusits ahd oonjagated alith peptide

vyl AR Cliabse sy A 5T HEATEATHON OB dPo NO)  (BSP

CONNARP! At LAihgu B sden@intensity of
RGP, 1 AT QRO e piensis o
f SO ohMATBRIGEL®E (M€pauifptd.on, therefore, is not to

be taken in a linmting sense.[0030] Al scientific and

technical terns used herein have. neani,ngs c I
(DI Rgtcats ot BRSSP A< o K6 BT DT e Tigures refer to

deifd &;rﬁfb&ﬁﬁtspﬁt@?é SerhBael THAKEv ek Ot Al ibeiundtBtood that the use of a
under standi ng of certain terns used frequently herein

amegmberetonotfemtarat compongttint & egivem [ﬁgufﬁf 1§ mpet pp@g@qﬁ to limit the

di scl . 031] As i n. thi pi ey
CSEDIRA B DR a® BR i Sy RPREbLE 3 R0E e e o
" dilfferen® AEABBB IS reéRPads fentyaly inog inddndedlto nsfieste iz the different

unl ess the content clear L.
numbered components cannot be the same or similar.

DETAILED DESCRIPTION

In the following detailed description, reference is made to the accompanying drawings
that form a part hereof, and in which are shown by way of illustration several specific
embodiments of devices, systems and methods. It is to be understood that other
embodiments are contemplated and may be made without departing from the scope or
spirit of the present disclosure. The following detailed description, therefore, is not to

be taken in a limiting sense.



dictates otherwise. As used in this specification and
t he appended clains, the term"or" is generally

weppboyess2 in its sense including "and/ or" unl eBGT/UR®09/000589

[0030]

[0031] ©

[0032]

[0033]

[0034]

content clearly dictates otherw se. [0032] As used
herei n, "nononmer" neans a conpound capable of
olyner|2|ng W t h anot her nmononer, (regardless of

V\,Aéltqe;gmtlﬁﬁ and feetuvigal terms used hiseein have micapipgs sprapionly used in the

A Qs gir(gt\%ggv 1%1{1 %8‘?&# SO LR 1uo¥‘§‘ i 838\8 Bore %ﬂlg 4850 facilitate

Mamdereasisg ol aCdiR tams mded rffeqaemlmbéremmrmlr arwmog lmeanf to limit the
| ess than about 400 Dalton. [0033] The term "hydrogel"

hicorp ebHepsesent diselas¥fi be cel |l cul ture surfaces.
"Fwdrogel" has been variously defined to include a ge

I Blafifls, RO YiNoulhh 8@ “a”, “a
hs L0 B s it s i iy

ry
V\nn(b‘l“the” vempash embodidionist v piural msferentse plegs\diel comqnt clearly

not dj ssolve., The term "hyd [ ve
tiwmeso%éewm s 2564 o U3 s R ot abSiptish s, the tem
Wkgde i§ 8aaLalff faﬁréd ek skt iaodMat @hdaPs ahlessthe content clearly
char ac erlstlcs 0034] As used herein, "swell able

(dnctatesadheyvasee” or " SA" neans a synthetlc pol ymer
| ayer nmade from at | east one ethernicaIIy unsat ur at ed

m%&oggé’d ilgl% l%gn er'® }nlg %S gﬁaﬂal% '32 a[%/(ﬁgrneltlzmg with

| éast sone ree o cross

V@io@lﬂer&b@rﬁfnﬁbrn (regardiess of vx$1‘ﬁfh|ef thtg“rﬁhmrﬂﬁt’ és b thecsa.me or different
Smellable (nmeth)acryl ates_may be synthetic. G: bt of 1
t%E’Q/P(d’él dribtn BSrAtaeTPRRIAGY WhiES COMBPUIE RasqmP SHlaF Mgight of less

sut 900G PAIRL. aXth e§"iﬁ!)111cﬁf?ér§ v&xHEHam: %%Bie@ﬁl%? weight of

e conjugated to pe es or proteins ("swellable
(kmtill’n}mabyltai()@ Daltoapt i de" or "SAP"). Peptides or
proteins nay be synthesized or obtained through

eg%brr'ﬁg%% f{}&ﬁqﬁg gsef%’ﬁo &gﬁrhl?eeépéts A : het Apfices., er P/ 1iogel has

n@éenhenbaﬂ? Idefifled & BiRldlelad)tglor gdlatif Qhaltﬂﬁn aBs@b rvf/zﬁé‘lel,n @ amount
material, or any other termknown in the art to refe

t greates thahawreenvial 4bPE% or up & [1000PYLPEIts TiRe Weight; Wihgp contacted
d dg
gggfrlrp ate ﬁ)gtﬁig,ecl &?M bll?lle d<f) HB{)@?%O(I)%&J: 3812%1!;6 h Ex%gelB é[%a very broad

Vietth Odkfsﬁltlblﬂg pepide dﬁlg*e&ﬁuﬁi’teﬁalaﬂﬁv[@/a idd Idﬁgkt of wattr awellmg and
SAP-BSP or. SAP-VN. I n enbodi nents of the present

dvvater alasorling charaterisHosswel | abl e (et h) acryl at e”

represents a range of crosslinked

As used herein, “swellable (meth)acrylate” or “SA” means a synthetic polymer layer
made from at least one ethylenically unsaturated monomer (acrylate or methacrylate
monomers) having at least some degree of cross linking, and also having water
absorbing or water swelling characteristics. ~Swellable (meth)acrylates may be
synthetic. That is, they do not contain ingredients that are derived from animals or
animal extracts. Swellable (meth)acrylates may be conjugated to peptides or proteins
(“swellable (meth)acrylate — peptide” or “SAP”). Peptides or proteins may be
synthesized or obtained through recombinant techniques, making them synthetic, non-
animal-derived materials. This SA and SAP material may be referred to as a layer, a
coating, a surface, a material, or any other term known in the art to refer to a surface
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acrylate or nethacrylate materials which absorb water
swell in water, and do not dissolve in water. This

wWoR0e09%bx or bi ng characteristic can be descri bRCI/HI2H09/000589

[0035]

[0036}

[0037)

measured by equilibriumwater content (EWC) as shown

by Formula 1: Formula 1: EWC (% = (Wel - Wiry) /

(Wel * 100Lg[0035] The EWC of enbodi nents of . )
suiable e cglheulmrac riieapasticar pentidgrsegeance naycbe Syfher identified.
range _bet weeg ,5% 70% j ti tid
TR adRle S0P Ry Hadh 0 clfhhe S0 TSRS hroncotn peptide

Qleh@inck 28| sy BbGhenFicdulst SAP{BSE oSV, pinesbodingents of the
buffer, at pH 7.4). In various enbodi ments, the EWC ¢
(Aresephdiselosyr. testern “shellphle SBRthasrERIOSTTPESHY 2rangR Of cross-

9 % t 9 0 %
i g e R
IV ARSII5H evatdret ThsnwhfstéabsubidgYchanacteristic. cannbe aleecribed and
enbodi nents, after the swell t h) acryl at es. have
R Y g v Y"ﬁteﬁé%‘ttF‘&e@Q’{@)x%n%% Sy 1

enbodi nents of SAPs of the present disclosure nay be,

FRImBATPE R C RS WeWhel O WA Ve Wperal o)y [ 0036} In cell

culture, prepared surfaces are exposed to an aqueous

environnent for extended periods of tinme. Surfaces ,
Tt EXHS orfbersbaghinits aoft swiellable (mathhaerilgies Hft thgreresent disclosure

hi ghl y_.hyd | -] Lke,. ' o be
D8 P 0L 8y A B SO W€ o o

MRéashedesie Ch@okire t toustheh giquiddesehnat buifad ¢foaregample, phosphate
exposed to an aqueous environnent for _extended eri%ﬂg
‘?rb [0f SAs of the

drufier.ngt, PH ueH)- asIi sariepsoempetimentsy $he £ W (in wat
| l . | l f R crween
@%&%hphﬂggﬁ;e'rﬁmg BetlR3h 80184 706, IR $SAPNd2808% Sbetw

ave r asurenent's, and t’herefore do not
#95 andd 46%6, etteenalti0t and d0vebhtween hto aridkd3%hdetivesin 10% and 35%

del am nating, For_ exanple, SA surface Vi a

581 B R B8 CTeurE ) yire SPe o e, Bl g wellabl
NP &dry BitdsThal bEAH Sonjh MR NithApepS&E (BAPS] the EWE Gfiefabodiments
ol ef I'n Copol yner" neans a pol ynmer fornmed fromnore
tdfSARsrd tioprosent displesiresnaybe fer exampladetweea 19— #¢ié@ in water.
nononer species is a cyclic olefin nononmer and at

l.east ope other noner speci es;Js _no ] j

TR ater G chieny =t MRSy E sy LRhefuf Afinhldr butended
GRAGHY WErtEmér eSrgcee dhdtr sb¥oet Biphtfivaanavanal Barfeces that are highly
nononers. Cyclic olefin copolyner resins are

dodragetlilse.| Hayiead talelamipats fromdesubatiae srhepeBRSGd) to an aqueous
ferrlggblﬁggrﬂg K®his Fﬂ@f bE %§pec|ifﬁfy true when these materials are exposed to an

aqueous environment for extended periods of time, such as for 5 or more days of cell
culture. Accordingly, it may be desirable for SA and SAP layers to have lower EWC
measurements, and therefore do not absorb as much water, to reduce the likelihood of
delaminating. For example, SA surfaces having an EWC below 40% may be

particularly suitable for supporting hES cells in culture.

As used herein, “cyclic olefin copolymer” means a polymer formed from more than
one monomer species, where at least one of the monomer species is a cyclic olefin
monomer and at least one other monomer species is not a cyclic olefin monomer
species. In many embodiments, cyclic olefin copolymers are formed from ethylene

-8-



[0038] Unless stated otherw se, ratios of conpounds in
a conposition, such as a solution, are stated on a by

waiogeeskasi s. [ 0039] As used herein, "have", P¢EHUB2009/000589

[0038]

[0039]

[0040]

[0041]

[0042]

"include", "including", "conprise", "conprising" or
the |like are used in their open ended sense, and

generally nmean "including, but not limted to" ?

TRRA PRTESRSIC BPRAMGEr 1! tgaten BRROlYMER r@?lnaﬁreaconap?lica lcavailable
f ugi.ng articles
fglgthg}élh{e cu Pt% Sﬁ?ﬁan Eﬂggédeﬁ(g{ P%%t?%e%ilcng surfaces
for their ability to support cultured cells. Various
eboleds staﬁetl&tlmrwimntaﬁds o€ canpoprds i deomppsitine, sabh k$ & polution, are

0 @rodu qufO%mﬁ non-toxi c synthetic polyner

3 9§2 BYofOlHRE PRHShi gh t hr oughput screening to
identify synthetic coatings that provide favorable
| Ak QKL hérels “Raddr, eh’dvﬁﬂ% edikfldes; “ih&Qdihk”,1“cobfrise”, “comprising”
Culture Article [0042 eferrln to FIG 1, a
sembadike @recius@grlaﬁh@t Oléﬁﬂt ¢nged sqr@@ anst gengrallyrmenp ‘Gaglpding, but not

I 8 % N5, The article 100 includes a cell culture
sUbStTdte or base material substrate 10 havi ng a
surface 15. A synthetic polyner coating layer 20 is
dThe paBehtatisdlbstirs dedcides, Jzﬁte@faliah artivdds| fot whiturieg cells, methods for

substrate or base naterlal %@i e not .sho
WPIOAUGIBE aRtFssSiopsell ewatre $pd A IJBB PSFREHNE 6&?@%@ forgtheir ability
%Lg)?oﬂ' SRRS&ES cQﬁk a\_’i_aﬁié) C@?lrtﬁ)fdnﬁgﬂt!; éﬁégehféﬁehébﬁgsﬁﬂbﬂd% for the

mat er i al culture substrate or
bababtynm eradake 111)1ﬁm;1 henaawc rynthetial pdymerabbasingsrior use in high

gﬁlﬁg b\gtgsﬁge?g{qgcto 1§erﬁg’y ﬁﬁtpgt&? g{aéalrrrllgg f.lyﬁg?c}wi%é\mrable interactions

CQﬁpbﬁﬁ&k@Q§u§hereof or a coating of one material on
anot her. Such base materials 10 include gl ass

mat eri al s such as soda-line glass, pyrex glass, vycor
gl-ass, Cell §ultureghicle sl icon; plastics or pol yners,
i ncluding dendritic polynmers, such as poly(vinyl

Cﬁ 1% r%\‘])oalfﬂ?l i/( Y cmgnaﬁ{: ‘&9%94{% of AR é 756 B cu étunag cells is shown.

po yVvi ny te- na ei ¢ anhydr
pﬁ}lwz(rdblasatowhsluﬂmcmp cutone setishrater of| ke mateyal sxd)su’afef 1(hhaving a

fl uorqcar pon pol ol enes,

p%ﬂrfgy? B enathefie p9§/m?y|ceﬁf¥?&r{aﬁsr B8 Gpdved endh purfaee 15 of the

péglly&Yﬁﬂyéub@ﬁﬁE 3t Ba&OmARtig! f0. While not shown it will be understood that

anhydri de), pol y(styrene-co-nal ei ¢ anhy rlde)

poyinghetic hvylymmco@tnmﬂ@/maty tealishosed oul ernovtam ofesslighulturregbstrate or

obase matenalfﬁﬂ. The cell culture substrate or base material 10 may be any material
suitable for culturing cells, including a ceramic substance, a glass, a plastic, a polymer
or co-polymer, any combinations thereof, or a coating of one material on another.
Such base materials 10 include glass materials such as soda-lime glass, pyrex glass,
vycor glass, quartz glass; silicon; plastics or polymers, including dendritic polymers,
such as poly(vinyl chloride), poly(vinyl alcohol), poly(methyl methacrylate),
poly(vinyl acetate-maleic anhydride), poly(dimethylsiloxane) monomethacrylate,
cyclic olefin polymers, fluorocarbon polymers, polystyrenes, polypropylene,

polyethyleneimine; copolymers such as poly(vinyl acetate-co-maleic anhydride),



[0043] Exanples of articles 100 suitable for cel
culture include single and multi-well plates, such as

W@2009299585, 384, and 1536 wel | plates, jars, pREF/IUS2009/000589

[0043]

[0044]

di shes, flasks, nulti-layer flasks, Cell Stack(r),
beakers,  plates, roller bottles, slides, such as
chanbered and nul ti chanber ed culture slldes t ubes,

cBUFStEPRgE0- rrt%g anychidedn el (ibylprsrcq-peratic asidiorr derivatives of
nﬁg%%&qhghg cups, spinner bottles, perfusion
cha

ers, |oreactors and fernenters. [ 0044]
Synt hetic pol yner coating 20 provides a surface 25 on
wHkarhpleebf artickeg 100 scithble fadcetircudtorecianinde sipgte dret molti-well plates,

pm%‘n@r fg@MW?ﬂ@%%ﬁ% gsgé;%?»i%mcﬁé{ﬁsﬁgﬁlg multi-layer

PRANXTECRASLER®E bRAKREYpIateB e ol il BAME sliBEN subR as chambered and
numer ous embodi ments, synthetic pol ymer surface 20

fmmttmdiambqudl quitere Zbdles( rehds) acvey| glips, hagromaerabragEs, hollow fiber,

R Sh AL SIS R e LR 8o, nd

siehemerspol yanm des, pol yphosphazenes,
pol ypr opyl fumar at es, synthetic poly(am no acids),

pol yet hers, polyacetals, polycyanoacrylates
p%yryh@ lymeeedatips 20 pretifereairfage 29 car weighcelds may be cultured or

B i e

ag&tmleqaolﬁﬁéryaiayihg,ngmh@mlpo(lmayi;urfdahmrlady)qther suitable term. In
pol y(vinyl fluoride), poly(vinyl

ferwwmhgrleam ) Snghivesy B%lumﬁﬁ e 2 o}5y frayedngf polymerized

a@:?et% %1 dreHPRbuL s g W%Bgmﬁ 4RBEERD Mhf Ibe formed
e acrylates. In various e I ments,
sfromhenhy Cothmi yuigablé aglass 20 hlecoanml\lbld gblymers such as polyamldes

(PR PHRETYe e pyEPoy i ERirey FRGRIS RIGBER o) polyethers,

NpY1PAR als, ap&l%’f:ﬁﬁ?éﬁl:ryﬁit&»‘ PpSI9atraftids, NPYlPiRthanéd) dpélycarbonates,
crossl i nki ng nmonomei. One exanpl e of a swel | abl e

(mlymdn#mt Bolb/@wéxo watprshe pobhydepxyreids.hpalysiges hgthylene-vinyl

t%ctep g fr,llitlez ce&C rsglo%( gattc?% §'Cs¥ r? et% pggfgvmgl chloPde) poly(vinyl
t ﬂ@rﬁi&?' ﬂ)cﬂ?dvﬁl)(l Mefidwzeld)y bl @i Yal&shol )0 rcﬂldr@dlﬁp‘hdmmeﬂ gpolyolefins,

the followng liquid aliquots of nonope Y ne) :
@Q]}lbtnﬁ?pnmqﬁ%fr o1 é:pglberml.og@)thergof w1th po y(meth)acrylates In

c U F %&tgl ﬁt&lr %ﬁ'{egl% %fﬁ%«ir lgﬁ;bg(}bﬁlg a: gﬁ%ﬁlgyﬂeg?ﬁ;h)acrylate layer.

regentt agbsdintealy, ewsllebit dieth)§orplaly) myey isafoemied yfenrs aangirophilic
dr%ggcgrlngreg clarnboxyl group containing monomer, and a crosslinking monomer. One
example of a swellable (meth)acrylate layer may be formed from hydroxyethyl
methacrylate, 2-carboxyethylacrylate, and tetra(ethylene glycol) dimethacrylate. For
example, the swellable (meth)acrylate may be formulated using the following liquid
aliquots of monomers (by volume): hydroxyethyl methacrylate (70-90), 2-
carboxyethylacrylate (10-30), and tetra(ethylene glycol) dimethacrylate (1-10).
Additional details regarding suitable swellable (meth)acryiéte layers are described in

U.S. Patent Application Serial No. , entitled “Synthetic Surfaces

for Culturing Undifferentiated Stem Cells in Chemically Defined Media”, naming
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U S. Patent Application Serial No. , entitled
"Synthetic Surfaces for Culturing Undifferentiated

wWEe@a®ssl s in Chemical ly Defined Media", nam PQEZOS200%000589

[0045]

[0046]

[0047]

al. as inventors, and filed on even date herewth,

whi ch application is hereby incorporated herein by

reference in its entirety to the extent that it does

néhow endl| acveRters, mﬁhféyewtenoﬂa&hmmtb whigh #ppligggion is hereby
S [ - |1 B, n i ayer :
a1 88 ke hiteir By (brehll B 6 Shitely | HE]ontihs Y Bl not conflic
OWﬂh&ﬁ@pﬁ@&ﬁﬂkﬁkm&&,and the synthetic polynmer coating

20. Internedi ate |layer 30 may be configured to i nprove

bi ndi ng of _coating 20 to sub trat to facilitate
nBAGEYn dpFiGaH Rgdh injemansiadt 1937 80 sfes b Gipieset fween surface 15

c f ' 1e&bating 20.
4 4L R 908 PSS, TG0 R s e AR i
ameasediate kalyexv?o(lzlma& bs ubsfigatdtacionpare bindingiof Iwoatmg 20 to substrate

nﬂ@o Pr sol vent where the nn&oner or %phvenb Bur p

K dRpasiio manpRer Arepdiog feeBasTatorions Qo cglciliure surface or
t GREINhARHAICHY thadbnBRoktbd %@r{cﬁldacﬁ@&%' 48 .ent&irage cell growth on
exanpl e, patterned printing, or th ke. For exanpl e,

i foatedbartasatepyidesa aulgtra’@g:ommgb]mwgh ajmonpagerhs solvent where the

desirable to treat a._sur h ass substrat.e

WFORORR SpodyVERart npcomeRia, rihe Bl IPRE MHARY I o provide
nﬁb@gﬂaﬁlﬁl@aﬂf@aﬂu}es@Meﬁ&d‘iﬁﬁiu?ﬁbfd? ekﬁmpleoyétﬁ&néﬁlpnntmg, or the like.
|nterned|ate Iayer 30 of am de,

ahaubsisefe\1dt 8 @ﬁ:‘é subetrq@@1§,m¥)n)d§§1r§hlgf(étreat a surface
M‘J“ﬁér co@tgl&%% Vfll(t)ﬁ an%mf}i) (%)ép g)laggg's e?i't ga%%élg Egb’{l? o?a%?ﬁlla&nals 101t

|mh¢rb”eedesi1tabld ay @rodde dnt intédmedinge flaydrh30 of npiﬂyahi?ﬂed polyimide,
that internedi ate | ayer 30 may_ be di sposed, on

pRRlypraRylsne, ppelyethyleré.i of p&ky(mf@mlatﬂef &ﬂmengofnaw‘% it will be
Rifderstéod @i ﬂﬁhgr;ﬁcﬁ#ﬁier tH&ith éopx%y PP U|sPBsed’Bn dBbrtion of
be 1 ncorporat Into or conjug ed to synthetic
pioteymediatulajeci®. 20 wik bg futterpmdestodahii mtmnedlatc layer 30 may be
&rfac& I n varioys enbodiﬂe ts where pol ypeptides 70

IRPSEN LU GROEEY IR @olyner surface 20,
synthetic polymer surface 20 is a hydrogel |ayer or a
SRtk AotTRS IBIERT YCat®thdranRteriafy, | Judk€ds PblypepEdds 30, may be
such as a repeating ponetherne egcoI i nker or any
onp@Poritad wie er |copiartednigysybthetis arplymaer sirfasg 2y, e.g. to produce a

T L LT —
myhﬁﬁeﬁtpotb&ﬁeﬂ@mﬁ&@’ 2D§3 syhgticgedleslei surgyoet Ielsi £ hpdiogelelayer or a

| ayer 20 v .
sv}'/ellable (meth)acrylate layer. A linker or spacer 80, such as a repeating

polyethylene glycol linker or any other suitable linker, may be used to increase
distance from polypeptide 70 to surface 25 of synthetic polymer layer 20. All, some,
or none of the polypeptides 70 may be conjugated to synthetic polymer layer 20 via
linkers 80.

Polypeptide 70 may be conjugated to the synthetic polymer layer 20 at any density,
preferably at a density suitable to support culture of cells for a desired purpose. For
example, polypeptide 70 may be conjugated to synthetic polymer layer 20 at a density
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linkers 80. [0047] Polypeptide 70 may be conjugated to

the synthetic polyner |ayer 20 at any density,
Weewbeywmbly at a density suitable to support CRUT/USZOOYO00589

cells for a desired purpose. For exanple, polypeptide

70 may be conjugated to synthetic polyner | ayer 20 at

a densityof betvveen about ,1 pnol ? m®2 and abou

p%betpy@ﬁn r@heutoi psnelf pesampys agdl abipwt 28t PROL BETy FER Péaﬁlér ace 25 of

2 e b
Doy 580 e RPN AR, O, B L5302 15 o
embreaeutissratehHY ﬂ'lﬁ UI$‘ ﬁ:aa:ted 115 eimbodimhdndy mhy:recmafaed ¥yis uniformly
ot DalhekPODE SRt 0. Eor SxEE) th PolPGpilgapy be present a
t I e n I 2pmBl/aRier, han 7

e o P o
gPeateyr thah ¥ ptrrlmimrm gm@tlet rthan 9gpmat/mmt teagatar2 than 10

LR A1l T s S B o

&noymwdflth@ﬁufu&@ oF fleaQMtHeNaholyReerampu 2. qf will be understood that
pol ypepti de 70 present Can vary dependlng on the

cfdmpmnunt ofi poliypeptidesithpiesert @ap (y]agbh@@pep ylgrorgﬁxe qomeposition of the

k f
DRSPS P ESL B LB AP, b 20 o
eﬁm@}@lmﬁgﬁd peptidage lt;gafof base material 10 is

treated, either physically or chem caIIy, to inpart a
deS| rabl ewgroperty or. characteristic

@the S % |
(0048) 1ip vaighs ExRABIENtAAETHS 1 Acse Bt Bl G ecuhgephysically or
n@ﬂénﬁ@dl%" &M Exrt%ahgs‘fjraﬁfe }Eljog f’ refafaerisf %ﬂ%@ §u1‘f'afce 15. For
vacuum of s heric pressure plasma | nclude radio
f exaepds) (ayld IaEda;nulssmi belomwfq:deﬁmay betbropaitreated osplasma treated.

secon dielectric rrier dischar nd
PP GEHERL O TPIRGF ece TS ekiag sed§ ¥dency RF and

'ﬂf&ré’s‘dé\}w pBisfnas BEVY $Amaly 1h@ARBonddflOdiclee P Bakrier discharge, and
di oxi de, nltrous oxi de, ‘or water vapor. [0049]
Syomortee dischange ygmneratt@hnm ngollean}ler OZUHIXﬁﬁegiFﬁ@F leplslémge air, oxygen,
on,an interned P ﬁ\ ayer rg>orwb4§e|§§
p‘i“g%ernaﬁf@nuﬁarr % iosside, BfOUS RIS YIS né’ subst rate.
By "uniformy coated”, it is nmeant that the |ayer 20

[0049] | Symhdic\RlyaELeoating rla}EM 20pivbethes dishosed oaf axainmkﬂedin‘te tayer 30 or
cul ture plate conpl etely coats the area at

tpase miéarial 3P, pisérebly unrpBRlYfoaks the under an et By “uniformly
V\égate%”tlv?s ﬁag 1Yt F% ﬁgeraZ(Hﬁez{ é(f@ﬂ ¥re& OBE @QmﬁﬂEfa%ﬁﬁfaE@bff a well of

acr oss e sur are no areas of the
u:n blﬁlﬁﬁﬂpj/ate,mqﬂetslyr doatsethe taneaoatgh thidkineks bfhabout 5 nm or greater. In

embodiments, while the thickness of a uniformly coated surface may vary across the

surface, there are no areas of the uniformly coated surfaces through which the
underlying layer (either intermediate layer 30 or base material 10) is exposed. Cell
responses across non-uniform surfaces tend to be more variable than cell responses

across uniform surfaces.

[0050] Synthetic polymer coating layer 20 may have any desirable thickness. However, it
has been found that thicker coatings, e.g. coatings of greater than about 10

micrometers, tend to have unevenness around the periphery of the coating due to
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underlying layer (either internediate |ayer 30 or base

material 10) is exposed. Cell responses across
wow0ssnr m surf aces tend to be nore vari abl ePCTIEHR2009/000589

cell responses across uniform surfaces. [0050]

Synt hetic pol yner coating |ayer 20 may have any

desirabl e thickness. However, it has been found that

t fHrédee tensinar. i lngerions gmb@@mqnﬁsg theghickpessiaf the peatingdayer 20 is less
191aﬁn %E)?tn?é %lt%EorBeq&g tpo#%agn;%weﬂ’lgrm%ﬁﬁ?s@rrﬁwge tl{%ﬁ than about 5

peri fhe e coatin gsurface tension
Vﬁlﬁdr@tm&teedmwlthﬁﬂilﬁ)ut QhﬁldrdimetkfseESs dfant dbeut daticrogneters, less than
| ayer 20 is less than aboyt 10 microneters. For

30 P @ micremetsrs e Aess dhapaPoyt 0yl drisramelersapout 5

mcroneters, |ess than about 2 micronmeters, less than

[0051] a’PH gol o ?&%un%%%?%l 1?91%} Qr% Hl %f&rﬁbgtlﬁmed to any

an about O ters he pol yner
natltableatiegrec m hgwswgrhfetqfccrpsﬂhylkmg trmyeres@lm imppartial or complete

cr g}i% lin ed E‘I‘EV égmlf{lﬁ(?%%&v?%ﬁ)%bpn%ngrgf?ctlon efficiency. In

Ss‘/a[i{dih@érﬁb&ﬁhﬁéﬁﬁr the X ebssHIGRL | denki® ANEYNIRMR! polymer layer 20 is
pol yneri zation reaction efficiency. In various

ebripdematmug 0. Fhendrlssg OPmki ng density of synthetic
pol ymer layer 20 is between about 0.9% and about 9%

[0052] [.QQ? %% I(ﬁf b %k%eﬁo%g Sﬁ%dﬂh‘gﬁ%g ¥t Eﬁgﬂiégﬁr&bg:ﬁe: &%rle,s %uch gs a Petri

tra |oﬁ ure ware, such as a
ndikh,ia-meltl-wpll plate, asslisle] 4ldaska afdu&iaklayﬁ flagk td bdady e bioreactor, a bag
fl ask a bead, a bioreactor, a Eea]ker or

A beakenoretbemitem having Actfagk %ua@bl@ ﬁf)b?el furg., Referdng now to
RRIE 3, aa?@c]!g(iWOthnﬁ& d@ bRk nheftdrfal ]lg%g}p{ﬂéﬁfaef(fngmrk?ﬁ&@ wells 50.

mat er | nmay 1nc one or nmore wells 50. Well
i Welli®ascladed alsidevall 55 andid sarfseer Faca sydthetdc pglytiieecoating 20 may

ol y.ne oat i di sposed on. urfa

6 JiPeeed S8 B U e Fistusd Bl Bver i Teegh o P fghe or more
| RicemeBdicala§el 89 ThayBe r@yp(ﬁ@d PebRenesirket WBeind WiithéR polymer
15 and synt hetic pol yner coating 20). Wile not shown,

|qoat/mg RObe“anttem@tstWnt harcnllsbed@wdarstocstthaayldb@alé S4treay be coated

tE.I étﬂt%t?(fe tg{r')l%?'rp %)ferr a%dl sg F F?o%lvﬁus es{lgwnwel{llFIbs ZSi%Q\Aﬁustratwe

qnﬁlpés%b apdill Balungatitobe thes smhmefolbaﬁée[ 2P20aylR @nany surface
any surface suitable for cel ture 0053] In

vaaittpblg JorespblodiltieEht s, article 100 includes a uniformy
-coated | ayer 20 haV| ng a surface 25 wth an area

[0053] %e\aagl%hs teﬁﬁa%dﬂ'}?aﬂg 22188200 RS §Q1mit0§]1ﬁlyS vedtés ?ay%5 20 having a

surface 25 with an area greater than about 5 mm”. Of course, the surface 25 may be
of any suitable size. However, when the area of the surface 15 is too small, reliable
cell responses may not be readily observable because some cells, such as human
embryonic stem cells, are seeded as colonies or clusters of cells (e.g., having a
diameter of about 0.5 mm) and adequate surface area is desirable to ensure attachment
of sufficient numbers of colonies to produce a quantitative cell response. In numerous
embodiments, an article 100 has a well 50 having a uniformly coated surface 15,
where the surface 15 has an area greater than about 0.1 cm?, greater than about 0.3

cm?, greater than about 0.9 cm?, or greater than about 1cm?.
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of any suitable size. However, when the area of the
surface 15 is too small, reliable cell responses may

wmoeiodbeesseadi | y observabl e because sone cel | s, PEIIUK208%000589

[0054]

[0055]

[0056]

[0057]

[0058]

human enbryonic stemcells, are seeded as col onies or
clusters of cells (e.g., having a dianmeter of about
0.5 nmm) and adequate surface area is desirable to

eWden artigle 400 i nsedofor purmoses efnicrennings e @6 desrdigd dglavy in more
p(ﬁ Q%g%?rtécﬁ gH@ nefctér;% i ?eonfa%l(l)éo hﬁﬁﬁﬁ?%?welllg (?)ﬁ gﬁ&dﬁ:&’eﬁlt wells S0 may

Uilﬁbfudé snthepstgmeticdatiag 1dyers 2hkaving Bffesent ftlachle’EEeshﬁmned from
an area greater than about O 1 cne, greﬁ fg th%n ﬂbout
odifferenf mogpesFCor GamRINIRRSIOT (NQNERRTS, QYrihe kg tarfaifipte screening
aboHk: Je%f&l]sé QPhs YN aR affebdnt Qa)gj:%) 205 OF @guxfs@rsome wells 50 may
pur pose screening; e.dg. scri bed below I n nore
detnzdih noasynthd:ta: j:GIynmrelﬁgerakﬁW ocangyaicnstain pther afubstyates for cell

\Sg,{ élz%glcl) D f g#é‘l’ (lz‘ghq?]g]gqn?% S%‘gg l?.%]geéqf XQ 1(:)Ihlle)OSItlve controls.

t hi cknesses, forned fromdifferent nononmers or

C&r@hmﬁm&% tﬁfs smﬁeﬁraef,&ynef 14yefsnialyl1fé a §welfadtd {rhétAfaerylate (SA)
screeni ng of the responsé of |s"to the different

| layerr sInz@anc@rs eobedimentso the wmthl@csmlmyr dayier anay he attached to a

BTt P TR AU For' e PhpRt SODRUB P aghed means

t&ﬁtdd' df€or layeré®biy & base ﬁi@@ﬁhl or&ubstr©soé thay theaenthetit polymer layer
[ 0055] In enbodinents, the synthetic polyner |ayer ¥
boes nphedelaapinate iemnthachage atlféer(laskAl)lpqna%rroswent% apinegheell culture

a{gt%aCngn{lcgu%h %x %S@Ee@g% bcgleeﬁ% lt 31?41? g?tﬁ?étlgg)oly'%err layer may

tHiEeatmthaD&EﬂleOsfubtiﬁate wda sovalentree, nonactdvablned‘i‘tenaeam&s Examples of
coat ed on or Ia¥ered on a base nat%{lm

RO gpyRlenh dnisfactings thatyBay nesorigifef g swuhe, LébA suffale with the
dﬁl'b?t%t@ QBfllfnflé emhidal B 16, Bfyddg eﬂp%hcﬁﬂ@os%'f'faﬁe tiRerpenetration,
nor mal culture conditions |nclud|ng exposure to

aiguieo bondmwg) avanTIder SWBBhemequOhYdTBPh¢la5] einteragtidns, dipole-dipole

attached to ubstrat.e vi al coval ent
ShleBae0s o h BB uh Rt EBYRr SRS M dinc: | ons

t hat may associate the synthetic SA surface with the
subst r @bRingFISyaehetb Palynddr Iageor ption, hydrogen

bondlng, surface interpenetration, ionic bonding, van
der Waal s forces, hydrophobic interactiaons,

T hsodiscugpign st Follorspeksneiorsree faaticias 100 e cgmppRgts thereof as
@}%ﬁ&&%& é'vﬂﬁisretgﬁﬁig/ﬁ)oi? %%ge?qll%e exe? 3k WAl K understood that any

etic Polyner di scussi on t hat
f alithblemrticik amy be fearpdoyed with seghidctodhe ir@€hoals dthat dotpoment s

t her eof as

Referring now to FIG. 3, a flow diagram of a process for producing a cell culture
article is shown. The method includes (1000) diluting one or more monomers in a
solvent and (1010) dispersing the diluted monomers on a surface 15 of a cell culture
article 100. About 80% or more of the solvent is then removed in step (1020). After
removing the solvent the monomers are polymerized on the surface 15 of the article
100 in situ in step (1030). In some embodiments, about 90% or more, about 95% or
more, about 99% or more, substantially all, or essentially all of the solvent is removed
prior to polymerizing the monomers.
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descri bed above with regard to FIGs. 1-2. However, it
w Il be understood that any suitable article may be

WepPO9S®2 with regard to the nethods that f ol |BGI/US2009/000589

[0059]

[0060]

[0058] Referring nowto FIG 3, a flow diagramof a

process for producing a cell culture article is shown.

The met hod i ncl udes (1§2¢(B di luting one or nore .
nﬁnmm;rtgblie rsoévegbmwembe {n theoprogesspdenictad ip F3G. 3. In various

+ (ﬁgle @%&)ﬁ/eﬁpga ﬁ&ﬁtﬁl@%glv]eﬁ% {xﬁe @érelﬁugtvma‘ﬁhe snolvent isa

nore o vent is t

rﬁimétﬁdlaiviﬁlgsd B@lhhé%ﬁit of Akdsethati abowti 1IP9°C hiesss tHanedbbut h@0°C, less
nononers are polynerized gn the surface 15 of Ih
athen @bt AH0C of les an Abas 83°¢-1gn5xample.dhgrolatile solvent may have

g’BSﬁf §i bR ab%ggs@‘rc e oylﬁlq?U‘tC ¥ &n dBLES0°C and about

%or nor e, tanti a essentially
al 00°6f ot bewsal ztenit 70%C amdrabweax 8§?(E oExampkw o/ melatilei sm)gljvents include

t he nononers.[0059] Any suitapl e sol vent may. be use
 SPEAE, PlegBeb, CHey Rl il By bUsOpts GReFTGAILE, 2-propanol, and 2-
usegﬁjcﬂ”eﬂtv%’latflg QoRehtY ﬁgferiﬂﬂy 3s YO dal é\ﬁp&@ta‘ﬁﬁanﬁt rdd¥n temperature,

erein, a volati solvent is”a solvent having a
bmmpau@lqmmthtthc)fmdmwrs hsed takgentrale? 08Gynthetis pokyaner surface, non-
an,about 900C, . or less.th

|
SRR Y S Bl NP Lo 81 B Ry g @ ¥ dultured. A

b@d1htileGoRRhD inag gh¥1888 a Lol 110 Copdn@lOstich 1@ Aifaethyl formamide
bet ween about 500C and about 1000C, or between about

7@0@1@@1 aWéenidgs5ulEn Exahplee@lwmt instlugdes paogoyajatie somponent, the

bl u(fnla-l\l/ﬁl% gtélaec X gé]o%bnttnl%t ;Préaférajﬂ% Al o%% gﬁi’zofe Lelg?@l%nl aboRt 10% by

vedlame) e ASabuent Lﬁéceflﬁrahbwan& r\@lﬂdld yne&th@p @s adablibedatherein is
roomtenperature, atible with the nononers used to

gRisEaralls apRar sgven Gt e hateyruterial A& ofthe culgHE Mrass picleHPo-

with free-radi cal polynerization, and non-toxic to

CR'rL: é?lteﬁ e%':i n_g[ee(ﬁf suftaelcpdst 'o?vél‘a{ﬂéeé?)tlvéﬁ?syls ctanbP&ldents. As

non atl onent, such as dinmethyl formam de or
dulsm:ét llt;rbms lj‘lethaxold solvelts nmaanso h agal vent slodviren tgrdates thaesabput 75%

E‘f"&? a%tPlg, le?%élgq rrpon§H ﬁ' Irl]tglp”laifl gggttai%é'ﬁg o%%@c{ % %eater than

ng% NBreatdr 311t WBOL, $eR6r tHn2EBR! SR BRAteM thdh 99‘VGEéth§l€blaSIn various
descrTbed herein is preferably a poor solvent for the

b%lsbsodﬂ\@l?@tm dhe 1@1h@1ﬂolt selveni| tcgn@sta,apgsegn@lbmcef p@gmol In some
Ve Olg{qilﬁngntrgg ree[ z%réo %éllv\é?thceo)r(lgxgg eSTe%];la gtgllagol 335t The use of

ven use her ei

zﬁi anagl s‘éNeﬁﬁ preads oﬁe&ﬂhﬂ@ﬂtadhaﬂﬂa@@ @veg ahensd bﬁno solvent.
about 75% et hanor For exanpl e, an ethanol sal vent

c@ft%ﬁﬁp{ﬁ Bsg efran ¢thanog g%velgtrrégchﬁ mapFer viscosity, making 1¥ possible

to use automated instrumentation in the formulation process. Efficiency has been
increased ten fold relative to use of no solvent, making it possible to do high
throughput material screening. Use of an ethanol solvent promotes monomer
spreading to achieve a thin and uniform coating for small or large surface areas using
automated liquid handling instrumentation and increases coating efficiency. Use of
an ethanol solvent also reduces the amount of monomer used for the coating process
and may reduce final }coating thickness. This can reduce cost by reducing
consumption of monomers while reducing stress in coating during polymerization and

swelling after contact with culture medium and finally reduces coating de-lamination.
-15-



90% greater that 95% greater than 97% or greater
t han 99% et hanol. I n various enbodi nrents, the ethano

W@ eimessronsi sts essentially of ethanol. |n sPeEUS2009/000589

[0061]

enbodi nents, an ethanol solvent consists essentially
of ethanol and water. The use of an ethanol sol vent
may provi de one or nore advantages over the use of no

sbPwpated Popthex anpreats, gdanek selvents ananorsolikedntio be safe for the
FEATERUP IO GITE Pt TR bROTELLE, 1 ol s

Ehdviec begic yiséh Sn bsiemetdital @aad ephdr@acdudical pedcatdey.e IFOrthSIe ethanol
of no solvent, naking it pOSSIb|e%{O do hi?h .
w@watcom@ﬂaﬂy a§%1|l®éfh}thSPL% CoATEHAS K {H GYfROrate or otherwise
e
(R a6 FRRATELARBIGATRR CARERS 31 B Bhfine vacuum
usn h@t,aatteogmideglerqu ifok halm@lmmgorlt}sbf @meti)@trylote swodomers while

Greases coating efficie Use, of t hanol
6 ABoRr 59V dHER TR ARIER N6 TheHIbRaRIaSae pese material. In

t;!ilﬁht‘i:&?tétﬁlﬁlopraﬁﬁ@a?sQ' tGNR FBRNiVERdHRR Iil.‘uﬂ@ 160ahii8l polymerization.
t hi cknéss. Thi s can reduce cost by reduci ng

cmaerﬁmptt isote effectmmfoamcthalvdilsbb'ené@m dlelmlbsttquestspolmmenzatlon of the
rizati.on a swel |

CEne thai e BReg 46 scmimBha ¢ pivzany FdftbShare many of the

CAlRbvE g s el ATV A4 geQdf GRS Bveh. Ot her sol vent s,
et hanol solvents are nore likely to be safe for the

manuf acture of cell culture ware for therapeutic cells.

oFbe mesgmers ey derdibied sath,salyent HJé(v%,ﬂYb‘é‘BW agoyy to achieve the
bi P. r .ps
RIS Eh G HL ARG L SRkt SR8 s composiions
gusedaccardipgeashe m@ctmvggﬁeﬁmeddfemh leentairsleetwesmateut 0 1% to about

durlng coat i proc S V\/Ith(?atkllt extreme co dltlo
a8 RenaRery L OVAYP! Fetple & I g RE Silp HE cthanol

| 6t "B Provide Af cdBsRIGE g?é'vﬁlgebmeﬂemuw % *aﬁa Nghout 50%

a poor solvent formhany rs used in cell culture
V\momorbas &omatbmitaldl%ltn abdulti 10% moremherinl velpmeafromt abdye 0.1% to

LS AR £ 30 BB B ol

S%%H%Ersﬁﬁh&’ EErdlllZlfHd' wih %Blv‘éﬂ@scﬁﬁﬁf tHOpd1gver REeN20 achieves a
found to be mni nmal Q)[gropanol sol vents share many of

t desired tiekngss c AishdiscusdechAbense if B dephsifrsi mogpmerst ase too thick, a

The np oners na be d| e y
S AR it} Aol T e B gfter contac
Wﬁ@rﬁﬁfacﬁﬁﬁﬁseﬁieﬁﬁim.om\s @epaitadl iy futhendeailerin the Examples, non-

conposi tions used according to the teachi ngs presented.
hEy swhaces nmekt e cabsamysd t when othe omgpemer-solvent composition is

deposited on a surface 15 of a well 50 at a volume of greater than about 8 microliters

per square centimeter of the surface 15. In various embodiments, the monomer-
solvent compositions are deposited on a surface 15 of a well 50 in a volume of about
15 microliters or less per square centimeter of the surface 15. For example, the
monomer-solvent compositions may be deposited on a surface 15 of a well 50 in a
volume of about 7 microliters or less per square centimeter of the surface 15, or about

3 microliters or less per square centimeter of the surface 15.
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99% nononer. By way of exanple, the nononer may be
diluted with an ethanol solvent to provide a

W@ o09p0%dss: on havi ng between about 0. 1% and aboRCT/B8209/000589

[0062]

[0063]

[0064]

[0065]

nmononer, from about .01%to about 10% nononer by
vol une, from about 0.1%to about 5% nononer by vol une,
or from about 0.1%to about 1% nononer by vol une. The

TS erbpdiseents. [syrtbetiopelmes syigine Abistmaducefdy depositing one
DALMY LR B 8T AL 168 S Fpmeriing e
t drieCs; mrmﬁfmnumefmmlsurrramhmybddmahm thecbasé enaterial 10 will be

coating may |ikely de-lam nate after act th an
atRaEdstonkarins 1he “qeletmieeRn kA, S PikebE aumstimpisgial 20 s

R ML ARy B OSBRI e s

ssurfaae el 51 51aof:0\aalcml dr Bén-a¢vadent cintemectiohs.gr Eaaraples tedinnon-covalent
about 8 m rollters uare, centireter o
ST e, ey s0RE ec Hso ST TS POPHL 1B BfbrSf iy substrae

Cﬁ[!f&ﬁé' Eﬂe‘ﬁﬂéalar‘iﬁscﬁﬁmﬁ hesoBéh %O%Hfrfgacsﬁlrfja%e Ofntédp¥Rikration, ionic

in a volume of abolt 15 mcroliters or |ess per
slnpmlure, ozentdenrék/wls drcesh dydrophebie in®ractions,edipetpidépole lieteractions,

ol v S|t|ons e. deposited on a
P fHRBisat B foRkinge TR SRRSO GRIREE of " about 7
mcroliters or Iess per square centineter of the

Sl Va2i®8s émbodiinele) BintBetfd $¢19het Qirfacer20l ie dspguited 98 dueface of an
centineter of the surface 15.[00 GZL I n vari ous

ciFHSRIE thé}’ers%ﬂwfﬁlh@tslaésoﬁéﬂt%ﬁfr\é’ﬂhéhﬁ aeanatgriplsl Gyyig ggralgnt or non-
bé/qslgﬁﬁp ﬁfte%rh&ﬂ) g”%&l% g&%tﬁ'emg 506 Dr Ybré aﬁﬁ'l%&)ﬂEIQnéﬁP&fhate layers

ase materia polynerizing t
n@mpbe slmm)rrehs sudfh sihibodiments Lthh intehneliatentager 3®evilalse referred to
mat eri al be referred to herein as the . .
Tstiers e re\m Qo whécfg@ﬁ SHEPFRC B‘HVV&E?“"E@&F iz flepggited.
is deposited. The synthetic polynmer surface 20 may be

ABSREibas Bdb¥ihiinishtheRasBcd B 6f ihRlbaSdirlateRl 16 1sVﬂré:’ated The surface
coval ent or non-coval ent interactions. Exanpl es of

nfnmep balteeatedi to impeoei inding bé thenypthetic polamer supface 10 to the base
t het | ol f th th bst x at
%n %1 %g &ggﬁr%ﬁfﬁrtz}]&g %}eo&\éngler SBis dl?llg o%stﬁlrgfbggée %kéﬂﬁ? surface 15,

| gt thé PRBEOTadoufke, the WAk maAGRTA NQ, meﬁaﬂe destci\iiad simfilar peposes with
hydr ophobi ¢ i nteractions, dipol e-dipaole_interactions,

Meexd o can mtepm@gl}a(tﬁ; i@yﬁg?a an@ mﬁm hagirgentpothegyurace is corona

[Stge?a?ea%coelj ée{&(l) gﬁ%ﬂg#up%@%s esnlj:r ace %n{gﬁle%&r}i GEh treatments may

|ﬁatieitaredioabmef qyeddnﬁ@aﬁdrmlfom amsiagi ated with the base
material 10 via coval ent or noncoval ent

It has been found that plasma treatment, compared to corona treatment of substrate
formed from cyclic olefin copolymers, leads to better wettability for monomers (see
Table 1), which facilitates spreading of the monomers. In addition, it has been found
that the effects on wettability of plasma treatment last longer than that of corona

treatment (data not shown). For example, plasma treated surfaces can be used more

" than one week after treatment, while corona treated surfaces are generally ineffective

unless used soon after treatment.
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interactions, either directly or via one or nore
additional internediate |ayers (not shown). In such

werodiasent s, the internediate |ayer 30 wil | bRCT/US2009/000589

[0066]

[0067]

[0068]

referred to herein as the "substrate" onto which the
synthetic polynmer surface 20 is deposited. [0064] In
various enbodi nents, the surface 15 of the base

mat er i Arblegl.i Relatedhwetting prepesiifsiod seleqtsd mgthirerylpig menpmers on
to i nprove bi pldsmg optorone disghargetreatedoyslivenlefanpyrtase. 10

to the base material surface 15, to facilitate nononer
spreadi ng on the lbase material surfaCeodd, or| the

i ke.] oneRierse, f{he bpgemaat eri al Bickaye be |t reat ed

for qAGBR PUTpo$eES W regard to apJ nternediate
| ayer I'n varigus enhpdi nents, the,surfacg is

cor or d or |pl asnp,_treat ed. Hi gh surfaces energy
obt ai om sych treatnments may facilitatle nononer
1 a
5]

sSpred nd uniform cd ing. [0065] Tt has |oeen
f oun it 2pl asm t r eat R —conpare corona
treatnment of substrate fornmed fromcyclic olefin
copolynmers, leads to better wettability for nonomers
(see Table 1), which facilitates spreadi ng of the

nibercthe data preseathdi ini Table it cyedis dbefemsurfagasiwereayacuhm plasma treated

ffect . et t abi | f t t . i .
LS oL Oh! el Bl RELGOFATER, shish a9t cov
eXaoRbE dinkdtBsdFlatd; CRIRCADMI TAEBSlead 1R UsRethabryaté;nBDM: 1,4-
one week after treatnent, while corona treat

d
shitpnediod dimethgenylatei HEGP Ac pelytathylenqglyealy dia\g%éatgdﬂn ~258).

after treatnment. Table 1. Related wetting properties of

OgR ay ¥k ized i
STARFAEA LSO SoTRACIRL S 0GRyl S merivcd i
Mitwo it ose Moasmar BDiwsedahepolyEDNIH be teferred @D a hdmepolymer of the
Tri EGDM ++++ ++ BDM +++ + PEGDA ++++ +++ Ooqg‘]PFFor. ferred
t1RENQAET, 15 twe & raoreidiifarspi mopomets are usesh, tie polytper Rl be referre
VBF G5V aC UM RhAS MRt RAt 8dnéifedeSThE DREdnbMekX aMRHISyed may be
bel o&v (TEGDA™ tetra(ethyl elrl1e EI ycol ) di gcmell at e; Ci)M Y
monofunctional, difunctional, or higher-functional. = When two or more monomers

are used, the ratio of the monomers may be varied. In various embodiments, two
monomers are used and the ratio, by volume of the first monomer to the second
monomer ranges from between about 5:95 to about 95:5. For example, the ratio of
the first monomer to the second monomer ranges from between about 10:90 to about
90:10, about 20:80 to about 80:20? from about 30:70 to about 70:30. In some »
embodiments, the ratio of the first monomer to the second monomer is about 50:50,
30:70, or 10:90. If one or more of the monomers are not liquids at room temperature,

the above ratios may be employed on a weight basis.

In addition to the monomers that form the polymer layer, composition forming the
layer may include one or more additional compounds such as surfactants, wetting
agents, photoinitiators, thermal initiators, catalysts, activators, and cross-linking

agents.
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gl ycerol dinethacrylate; Tri EGDM Triethyl ene gl ycol
di net hacryl ate; BDM 1, 4- butanedi ol dinethacryl ate;

WORBDAISpD| y( et hyl ene gl ycol ) diacryl ate, M -PESBYS2009/000589

[0069]

[0067] To formthe synthetic polyner surface, one or
nore nononers may be polynerized in situ. If one
nmononer i s used, the polyner will be referred to as

henppetrone smbpdlm@tmmﬁéﬁhetmqulwmerwurf%? 205 prRolumeth)acrylate
TRRBIET Ard) SicdiiE Finel)er DRl BhoRE! n%rngognetglg&gan% ?tdmbgorﬁérs may be

bémploped wh Edrino kel pol@(rﬁﬂh}ﬁcr)dﬁtalto formhthe hynthé’umuyeoﬂﬂl As used
When two or nore nononers are used, the rat

of the
nifieifers RgtIRCTVIalE SRPNOMmETy ANERSs 20 (HDEP (}?Vlf{%t least one
naﬂgl%r rfrlﬁlsé‘tﬁx%ge %1&2 ag;aEérglaté)XnMeﬂyuHF OfndiiRrylate moiety).

oner to t e seco oner ranges from

bRolgerctigbaytats”, A5 dsed dieneinh B&ars. a Polynestafopined frdme one or more
rati o of ,t&s first m)nom;(‘r %3 th]%el second m)Eomar ers
rRABRIECT BRI He, i dFash BBE {MEBYHY Aty BEBRMe o EXymPlgh §f monom
2&211819@ Be ARAUD 8% AOly(the@BcARANE intPideGhdsR 13k T4b1Sf.
I n sone enbodi nents, "'the ratio of the first nononer to
t he second nononer is about 50:50, 30:70, or 10:90. If
one or nore of the nononmers are not |iquids at room
tenperature, the above ratios may be errpl oyed on a
wei ght basi t
formthe poi?%%oﬁg%%égoﬁ%gﬁpeoé ng%’rb the aner
may i nclude one or nore additional conpounds such as

surfact ariamewet ting agents, photoini tStaianse ther mal

f ator cat 9l vyet o act vt nar o nad ecrnacc il
nlfl Ot C catrarT Yy otog —vatuour J, R o—€+06SS IIIIr\IIIu

agafg(ahylen@glyebpus embgdi msnts? t he synt het |>c pol yner
s&igé@paee 20 1's a pol y( netd=tryd-at @, Strdac e, /ARy

uitable (meth)acryl atle nmononer or conbination of

§ dinkeH &rrpl oyed t@i;fedrmt o cr,
PQ%% th) aC?&ﬁgte to fHWiﬁi—rE—csgrﬁ;Esen;@—d:ayemgo As

|c-nrl h_nr ni R—a " /rmf h\ acrk \II at-e—roRonet reanRs—a
cmaﬂeﬂe Q@wﬂng at I eclst one? et hyl eni cal |cg/ ?H:sat ur at ed
{%cme acryl ate nu |H§3:t=yc—ar— (@G@Chgﬂ;mca{(ﬁzml ety).

) PoI y(meth)acryl ate", {as @@d herei n neans a pol yner
ornmed fromone or norne npnoners-including atleast

opg gd@{ea(ﬂlcryl ate nonomner. anpl es of . nonépers that

la,gl to form pg |H}t(:t’te-tdﬂ}acmz)dl-9b&§CH oclarde=¢Hhose
Ilste able 2. Table QCH Li sting of sone Q&;anpl e
(et h) acr vI at e mononer ql\lpnm:nt yl glycol diacryl ate Q

Cih'ﬁy@thylene glycol) P, O
diacrylate (average M, ~258) | H,C=CH—C ‘éo CH, CH, }'O —C—CH=CH,

n

Di(ethylene glycol) 0 N 3
dimethacrylate H,C=C —C—OCH, CH, OCH, CH, 0 —C —C =CH,
CH, CH,
Tetra(ethylene glycol) 9 noT
dimethacrylate H,C= ¢_d- —O CH, CH, OCH, CH, O CH, CH, OCH, CH, O e

. )
1,6-Hexanediol propoxylate Y / 97
: =CH-C~0— CH, CH, CH
diacrylate H,C=CH—C 0 CgH, O—CH, CH, CH,
’ . n
/
H,C—CH—c —O—-CH, 09—0H2 CH, CH,
. 7
o]
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H2C-CH C OCH2 C CH2 O
CH3 OIl I Il dinethac

CCHCH 2 CH Neopentyl glycol O
rylate 2C G G OCH2 - G CH2

WO, | | 1 CH3 CH3 CH3 Tri net hyl ol pr opaneCT/US2009/000589

benzoate diacrylate o
-CH=CH 2 Tri et hyl ol pr

| I HRCG= CHCOCH2 - CCH2 0-C
opane o 11 ethoxylate ( 1 EQ OH)

C CHCOCH CH OO nethyl diacrylate

nnm g\ Trinmet h\/I ol pr

TR TR Gdanca

Neopentyl gl ycol ethoxyl ate diacryl ahe (Ph4160 from

@) H2CO: CH - @-I:O CH20CH2 OCH2
i cmajdfugnol cdg@ca:yd:ralcmz

pane H?P—PH_P_OPH tr

1d1§ne'd?2é?ﬁ§tg' ol diacryl

M@}Qm "G CH 2CH3 90 H2C%s CH @ OCH 2

agq,:?@c —OCH, —<':—CH2 0—-C—C=CH,
CH, CH, CH,

Trimethylolpropane benzoate
diacrylate

o guem o
H,C=CH—C—OCH, —~C—CH, 0—C—CH=CH,

CH0—C
1@

Trimethylolpropane
ethoxylate (1 EO/OH)
methyl diacrylate

il
H,C= CH—C—0CH, CH, OCH,
CH,OCH,CH,OCH,— CCHZCHa
o}

I
H,C= CH—C—0 CH, CH, OCH,

Tricyclo[5.2.1.0*¢|decanedi
methanol diacrylate

o 0
H2C§)]\O/7;%/\OJK¢CH2

Neopentyl glycol ethoxylate

/\”/Q \/\)~ k\/c’)y\ﬂ/\

diacrylate (Ph4160 from

Cognis) HEC s

Trimethylolpropane emont oo

triacrylate o ’
HZC:CH—S—O CH, ~C—CH,CH,

0
H,C=CH—C—OCH,

1,6-Hexanediol diacrylate

o
.. )
( H,C=CH—C—OCH, CH, CH, —/,

diacrylate

Neopentyl glycol i G 0o
propoxylate (1PO/OH) H,C=CH—C~0 (¢4,0), CH, —C—CH, (OC3#), O—C—CH=CH,
diacrylate - :':'32
Glycerol 1,3-diglycerolate o

o}

Il Il
H,C =CH ~C —0 CH, CHCH, O CH, CHCH, O CH, CHCH, O —C~CH=CH,
i | |

OH OH OH
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11 H2C=CH -C-OCH 2 CH2 CH2 - J Neopentyl glycol CH3
H2ZC CH - G QC3H6O) 1 propoxylate (IPOOH CH2 -
W@2MEPRAIGBSECIH O C- CH =CH2 di acryl ate CH3 mtn~ 2P@/YSWOU00589
1,3-diglycerolate diacrylate H CGCH - G OCH2 CH CH2
OCH2 CHCH2 OCHCHCH2 0 - G CH =CH2 OH OH
COH1, 6- Hexanedi ol ethoxyl ate diacryl -

I%i‘%ngi"gl@t g,z yats: 4,14, 5, 5 {pctafluorq 1, 6 hexanedi ol
dalg&kyalé@ﬂ,f § E pr opy||ekre cytoyok ¥ T yeate&:-CH2 1,9
nona iacryl ate U Neopgentyl glygol nethyl o C H3
CH, CH, ether propoxyl aAtce S ZFPOQH) CHPC ErE: €2~ OCH CH2
OCH CH? OCH? - C -CH JOCH3 acrylate CH3

@utsofg( h@é(ljo)l aqryl am de H2CfrA O @ H 3
%& él%?h rylam?t hacry%(ngo o N

o F FF F

Poly(propylene glycol) o o
. 0/ \ I
diacrylate H,C=CH—C—{-OC,H, H-0—C—cH=cH,
n~7
1,9 nonanediol diacrylate /\I(O\/\/\/\/\/O\ﬂ/\
o] (o}
Neopentyl glycol methyl O CH, CH, CH,

| | |
ether propoxylate (2PO/OH) H,C = CH —é:l —OCH CH, O CH CH, OCH, —C —CH,0OCH,
acrylate C':H3

N-(Isobutoxymethyl)

acrylamide HCo N N o O
H CHy
2-Hydroxyethyl methacrylate o)
HyC TW/lL o~ OH
CH,

Ethylene glycol phenyl ether CH,

thacrylat
methacrylate )\ﬂ/o \/\O“Q
o}

2-Carboxyethyl acrylate o) o}
H,C =)LO/\)J\OH

2-Hydroxyethyl acrylate o)
Hydroxybutyl methacrylate, | CH,CH,CHCH,OH(R)
mixture of isomers ('DR(H)
0
= —C— (I: =CH,

CH,
2-(Dimethylamino)ethyl o) CHa
methacrylate HachLo ~UN “CH

CH,
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OH CH2 Et hyl ene gl ycol phenyl ether CH3 nethacrylate O
2- Car boxyet hyl acrylate O HOC O H 2- Hydr oxyet hyl

wa@englgese2 Hydr oxybut yl net hacryl at e, CH3CH2 CHOPM2IDHSR)9/000589

[0070]

[0071]

[0072]

10073]

m xture of isoners OR(H O | =- C- CCH | CH
2- (D nmethyl am no)ethyl O C H nethacrylate HC Nc r C

H3 CH2[0070] O course _any other suitable

* (Peser)egthagtydate nonomer may be used. Oae or nore

(nmeth)acryl ate nononengsqysédobg Kbrdﬁthe synt hetic
pol yner layer. Many (fqeth)gerylate polynmers are

comercially available from™ e.g Pol ysci ences, lnc.,
Jsghvtyl Adrsllaiech, | nc., and Sart orreb, Inc. [0071] In
vari ous enbodi mnents, the synthetic |ayer is forned

froma conposition conprising onfg or nore
(met h) acryl at e nononer atl_ | ea one of the one
et

re
or nore nononers is gllycefol “ei rylate. [0072]
Regar dl ess of the nononérs used, the properties of the

resutttng—potymers ey be adj usted. For_examnpi e, ester
and ether groups, to different degrees, contribute to
the hydrophilicity of the resulting polymer, and thus

t&F Cng]SJeLj natn“§’7 (%Ilersé'lqub%r rrlljé%lsl)aglayli]atg $nonomer may be used. One or more
(meth)acrylate monomer is used to form the synthetic polymer layer. Many
(meth)acrylate polymers are commercially available from, e.g., Polysciences, Inc.,

Sigma Aldrich, Inc., and Sartomer, Inc.

In various embodiments, the synthetic layer is formed from a composition comprising
one or more (meth)acrylate monomers, where at least one of the one or more

monomers is glycerol dimethacrylate.

Regardless of the monomers used, the properties of the resulting polymers may be
adjusted. For example, ester and ether groups, to different degrees, contribute to the
hydrophilicity of the resulting polymer, and thus the amounts of such groups can be
varied to vary hydrophilicity. In addition, the use of amino, thio, or oxygenated
groups may be employed in desired amounts to vary the electron density of the
resulting polymer. Further, by varying the number of ether groups in the monomer
and the distance between the ester linkages, the electron density of the polymer may
be readily tailored. Branched monomers also change electron density by allowing
more ether groups to fit in a certain length or by changing the packing density of the
resulting polymer. The use of cyclic moieties and aromatic moieties also affects
electron density. In addition, the cross-link density of the polymer may be adjusted
by varying the proportion of multifunctional, such as bi-or tri-functional monomers to

monofunctional monomers.

The molecular weight of the polymer may be controlled by varying the concentration

of monomer in the stock solution or the ratios of difunctional or higher-functional
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varied to vary hydrophilicity. In addition, the use of
am no, thio, or oxygenated groups nay be enployed in

waele@onedsanounts to vary the el ectron density BPET/UR09/000589

[0074]

[0075]

[0076]

[0077]

resulting polyner. Further, by varying the nunber of

et her groups in the nononmer and the distance between

the ester linkages, the electron density of the ) .
paopemersiaymerofieiipngl mogpmerse lncrqaseth eprsgnirdidife difunctional or
ay - C I r ' Yinal | i 8LiNE%n the chains.
o BREARARF AR ST Lot do T RS the chains
peokbAgctems i mynehetshmay elsu niddifiedo od yforn . difihetiosa ofonomers by
cyclic noieties and arqomatic mi etjes al so affects . )
eleagtingothemenysh @yinker c&aa@ }‘PHHP“?tﬁémE‘P‘E?_s?é‘-dl Sepich gefigns will be
Ofvilidif tH¥nY @gﬁlﬁgﬁ%{.t € aRIFSSEGEh AN, HEBdRGict {Mds are reactive with a

proportion o ifunctional, 'such as bi-or .
t widef varidty oofafunctinoateg®up® coomadniyn dhearpatatadp irdoeyisyl monomers,

[0073] The | ecul ar i ght of the polyner may be
c@ﬁl@ﬁaﬂwh@:mwn szﬂg‘ Edncentration of nononer in
the stock solution or the ratios of difunctional or

hi g R8scrfbed Het FLIRINO SBRGENt AreHrERIALIG tehiPléyed TOWRE \Sing volatile
| ncreased concentrations of difunctional or

hicdteats, mamomesntiat pekyoresize bichhini pedyrerzation arel prsfereedorelative to
ChoR Srhlerls g{dtp g%lé{pr%e%irz]g &)C Pﬁ%é}? i)awg?bé}&faﬁggt ll%]\%veqp %gg%’ofymerization

nay be no i onal ‘nmonomers
I Bofdheg nhdyese sthployéed In viltiis emdbdimepppr opri ate |inkers
and chem cal reactions will be evident to one skilled

in the art. For exanple, dicarboxylic._ acids ar
r B aPPRAmEE that Rolymersizs 44 ghayn pelypisrigatih archypbigpgth)acrylates, any

CRAD | i¥itlaB AP bEERDId YiaQYtd APRRTRESomdrAlMEeNDne of skill
al co %HS}hggingg?gaﬁ%(gﬁ?%gsé F0074] As déggribede _?éo °
higrtbe artvellhtdalddy el abdntossedet aprudthbleabltiatanplgogaddicylhattiator, an
usi.ng val.atile sol.vents,. onmers t.hat pol rize b

AT FBligRb o 25PH B dptalParar) o Tanabus peine used to form the
”@Bﬁﬁﬁfzsp&?ﬁfer PRILYIRE] ZFoRY(RdtRRCAMAYIEFAdIcl | @Riators or cationic
However, sftep pol ynerization nononers nmay be enpl oyed

i initiagers auay bersoplayedt sin Y20oRS enthodimenis i@V slightids used to generate
pel rize via chali.n.pol ynerizatjon.. such as

(st tcar St BeS B i BR H R et Pp Ry e

enpl oyed and added to the nononmer m xture. One of

skny lsuitabl¢ ngitiatot rdy be needli [Bxahglaabbfepslgmeslaain mitiators include

suitable initiator, e.g. aradical initiator, an )
HTBYHE cPTAXIAFSIt 870 COMPRURGS: | BANRNSSNTeR00 cOmpguRds, gyl halides,

R PPIRTSRESHR) SRR By AT LA AN ) e,
clEnizoin] benzoin alkyl ethers, diketones, phenones, or mixtures thereof. Examples of
suitable commercially available, ultraviolet-activated and visible light-activated
photoinitiators have tradenames such as IRGACURE 651, IRGACURE 184,
IRGACURE 369, IRGACURE 819, DAROCUR 4265 and DAROCUR 1173
corhmercially available from Ciba Specialty Chemicals, Tarrytown, N.Y. and
LUCIRIN TPO and LUCIRIN TPO-L commercially available from BASF (Charlotte,

N.C.).

A photosensitizer may also be included in a suitable initiator system. Representative
photosensitizers have carbonyl groups or tertiary amino groups or mixtures thereof.
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initiators may be enployed. In various enbodi nents, W
light is used to generate free radical nononers to

- WO miovjogtse2 chai n pol ymeri zati on. [0076] Any suiPEDUS2009/000589
initiator may be used. Exanpl es of polynerization
initiators include organic peroxides, azo conpounds,
gui nones, nitroso conpounds acyl halldes hydr azones,

nﬁh%‘aﬁ*’é‘“@%ﬁﬁpb@‘ﬁa& 2 PRy LrareeiBtiNee banpRlicaBnG sacetphenone,
| CQ n%§1°t be%lﬂ&ﬁ/de bepzaidlob e Rk A %gq%hgj ioxanthone,  9,10-

bnes orfes or m xtures thereo ES (0]
samhalqhmoﬁ@rm‘ﬂrahal hmmvlallde&biee; Rhlotasansitizead hamng vertiery amines

?ﬂ’gb’é}%;ﬁ%@?@{{é il aCt I Vgé}%% %g I e Codhes [lg.mlne phenylmethyl-
'Bﬁ(ﬁgﬂﬁﬁuﬁéw | » avauﬁf'% e%ﬁ@ﬂi@a@% %&n%w available

1173 connerC| able from C ba Specialty

@imtosr:ahﬁzer?mqlgdlecﬁﬁ ANQ.l" I@I{&E] &r XLQUWK%(ERE llﬁHDE,LmJRIN\T ICURE
T L [ [ F

b B RHURE RhaT b B AR R 50 Do | nel uded

in a suitable initiator system Representative

[0078] PROL&RLASHd ZRbENtNSY BhéBERRIzkr OF %%Bﬁnﬂﬁaﬁoﬁ Isytafymay vary from
am no %rou ps or m xtures thereof.Photosensitlzers

habpiuh 804 te APy weighbup i ncl ude benzophenone,
acet ophenone, benzil, benzal dehyde,

[0079] g]r%)t?%‘lrl@lé? BF Q&%n@@ﬂ%ﬁag?ﬁ)ﬁﬁahag 04 s & irﬁ?@nnéalﬁgﬂf' such 4§ arylsulfonium

qui hone, er aroma
Rladts osendl 49 argarorhetaliio galtesuch as yoraa[rbm@wstemm. ude
nethyldiethanolanine ethyldiethanolanine,

t t hanqgl.am ne th Ieth ol,am ne, and .

100801 Foifinioe AHERRLoH R BERYEL PO AR H AR g FigpRRierpay be deposited
POPIRSEBS L. Z Wisen| ?Fo% ut Eéee \WNT RFe de51rable to
QrX, QUANTI CURE P , RE from Bi ddl e

omemutcprwé@]prowsg@nf@r aﬂepomm ghmdmte@fquss @nstht: |szb$trate An

%@Bﬁit RER P Gy Bt b ok SRR BRE sy icroptae

?btuﬂg S@ﬂehﬁ?Bif)T&ﬂ InsfubRhisO . ). SOsde asckacothpasiticngiofithe diluted
as well as organonetalllc salts such as ion

am@n@ngryshaéﬁsbeepa@smred;otheﬁvm:g bei loaded antgf sepprate reservoirs of a
e diluted nononers may be
%gg%ﬁ%ﬂ %ﬁﬁéﬁrate When perform ng high
t hr oughput screenlng, it my be desirable to use
[0081] aRktgnrmEssdof)r\dteelwe&ltbmatedepméisbmgmtlhequipﬂnamtedre used, it will be
nononer s q? t%e substraﬂf
undersfood that the amount and ‘concentration of diluted monomer composition
applied to the substrate surface may be controlled to control the thickness of the
eventual synthetic polymer layer. It will be further understood that by reducing the
viscosity of the monomers through dilution, a thinner layers having uniformity may

be produced, allowing for use of less monomer material.

[0082] Following deposition of the monomers on the substrate surface, the solvent may be
removed prior to polymerizing. The solvent may be removed by any suitable
mechanism or process. Preferably, the solvent is removed by evaporation. In various
embodiments, the solvent is removed by evaporation at room temperature and

ambient pressure under air or nitrogen. For volatile solvents having a boiling point of
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exanpl e of a suitable automated di spenser is the
Bi oTek PRECI SION M cropl ate Pipetting System (Bi oTek

WO p@boesent s, Inc.). Once stock conpositions oPCT/H82009/000589

[0083]

[0084]

[0085]

di | uted nononers have been prepared, they nmay be

| oaded into separate reservoirs of a robotic liquid

handl i ng devi ce. [0081] Regardl ess of whether

aghanidP &el op less ebgpisonerpue g e Hede such %uilth’rts ifitypically capable
u

PSRN AR S5O il i vouum o
seletaed térperbRiresOmiay did em?lpto(ye«t (Epéercb khet prbhatmhanmsessf In some

the eventual synthetic polymer layer., It wl
f%}PP?fBFleHﬁd%ESWBSW ltt HRRORFSIRl IR VAY opEvpPERo8, ﬁx? giditional step

M{%ﬁflvérﬁ e ittt 45, eacuftﬁgnrlﬁrsu!:@)ﬁ@ﬁa?lolﬂ@véoﬂﬂz solvent
unlﬁ‘ormt may be “produced, a]iovm n use I ess
mMbay reaponaEtt doring the] AOB2 [préagks.owm ng depositi on of the
nmonomers on the substrate surface, the solvent may be

renmoved prior to.pol n he. s | vent

- BiraveevBy Shy QS Bt i liend i % it ottting tanetics and the
Pib&it 7 dbnvéhd SBhy@et cdrSbé BemadnitylIey aprRhéhil9Nrenldving about
vari ous enbodi nents, the solvent is renoved by

e%%mranp@nomher@b‘mm shpdd dreusudtieinnt @nbﬁrtaﬁtcomrels@mr&g In some
und air. or, nithe For, | e vent 4N

SRR otk PRRE T et 22k F gy SRl 34 Rore of he
n@ﬂﬁen‘ﬂ flﬁi eemdued peion db tdueing. VBhdny bdnC\&Huyn G@tﬂﬁbﬂfethefmonomers are
renoving a signi f i.cant anount of solvent. In sone
etmtsasade aste generation and eytetoxicity g wdussshper at ur es may
be enpl oyed speed the evaporation process. In sone
epp ggr‘im%ﬁlboglﬁ%nté‘ \NGE Embh rhérs grets %ﬁ'ﬁ&éde AnisP tH@'shbgn%rte surface.
evapor ati on, aditional step of" renoving sol vent
néprajieg omayt bel feefoomed cusingiguir Ipressureh spayerat ¢1o giectronive sprayers

soI ve tyé;rl%%’él or at dur rﬁ%p[ TT@W&?” ng .p ﬁ@%gg/?l%ﬁ?on of solvent

pé’.dcpﬁrotfﬁleclﬁﬁfo?ﬂ thf—‘ﬂJ Eyrﬁﬂetiﬁ' P8yinefc a0fadle RANEMdonaf embodiments,
converted nononmer can be better controlled. Generally,

r drovomymens outy deosppliedoioethef subkieats cluvlaes byhlbanid application, dip
SUfE}I ci_ent. to tbetter control curing. In sone

BF REPR'E COABBut 90% or nore, about 95% or nore, or
about 99% or nore of the solvent is renoved prior to

CEdliovdng Yieovat @ff sebssarnially allesf thé sblventyaom®nsmarseare polymerized
i ncreased, wast ea%ener ation and cytotoxicity are .
WA 38 SBPTOPHBE A itiaH 0 ARGCHERISB I CHRRPLS, IMRETHBIFORAY be increased

o 2GR G9HRRLR ﬁrﬁﬁa@ﬂbﬁﬁ&aﬁlﬁlﬁ%f G§- be activated by exposure to

appropriate wavelength of light, or the like. According to numerous embodiments,
the monomer or monomer mixture is cured using UV light. The curing preferably

occurs under inert gas protection, such as nitrogen protection, to prevent oxygen

- inhibition. Suitable UV light combined with gas protection may increase polymer

conversion, insure coating integrity and reduce cytotoxicity. A UV light, with a dose
of >0.2 J/cm® at a power of 5 ~ 100 mW/cm® and for longer than 10 seconds, is one
example of suitable curing conditions when using a UV photoinitiator with
(meth)acrylate monomers. Too high or too low power of curing light may affect

coating uniformity or conversion of curing. A mild curing process also reduces the
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Sprayi ng may be perfornmed using air pressure sprayers
or electronic sprayers generally known in the art.

wWERanvass2 may al l ow for nore rapid evapor at i onP@F/US2009/000589

[0086]

[0087]

solvent and provide uniformthin synthetic polyneric
surfaces. In additional enbodinents, the rmnorrers may
be applied to the substrate surface by Ii

apat dbring eAlymerizatiemtty el thepiuhsteaies inay 2 S[Od@s‘@psmve In various
Fﬂjgi)&ﬂn%gtsr Wﬁgixt fgfplﬁéégshﬁ i2blyedddi t%fouf;clé‘fbrslﬁJ N@ihthg the UV

nononet s ar rrerlze V|a an appropriate
| suur¢eadn amd offah amtmﬂedﬁnne antemplse Fot expeplas urieg apylsbé UV light,

ased to ctlv tbhermal initiat
E’tcg‘f?ﬁf’ Frétao 3’ iéfa g’ctait @d}o&fzrw léxlﬁgéﬁlpe ] Bltrogen protection,
aﬁB(fﬁﬁg IRbe VRN BeHitheOfvith 18 Wer C9f0t(§)h@it}l rddBtive to using a higher

Accordi ng to nunerous errbo i men t he nononer
npoveered V reysteom; evhiich deliveds ﬂJélM@n Blsghltnd (W%Emplﬂ@ In various

re abl n a ecti,on

EPGEATS: BISE! DR io BT RSO o, orh-and abou
S tjabhe a Fbw&héf BRGNS WBas Al | G0 nWem’, e.g. about
i ncrease pO yner converS|on i nsure coatlng |ntegr|t

ahtinWanTe iggeloreod. cln 9thememvoqhingems a M ¥ sourcgowih g dose of >0.2
/ cng. at VRS
tﬂ% %oac g%\g% - Q-O mW /e an# Qﬂ%ﬁ%a@qg sfe%ndsqglg%d to cure

I'S one exanpl e O I"'e curi

coBdifithemspyhger lagerp.a UV photoinitiator with
(met )acryﬁ)ate nononers. Too high or too | ow power of
curing Light may affect coating uniform

c bhe/ered é}‘fltb?tlcdaf}lylﬁl@r laxer2Q may pﬁ@shﬁi %égsbo?\gﬂng gne or more times
r RddfRYe IRBREALs QnPAIBhERhAR Br 169 MBte&llart R8ight polymer

l:ll
substrates may a age sensitive. In various
espiecigs. nﬁnVamoubl‘dniboghhents thellayed?20 isswashed vpth gedhamg lsplvent, e.g.

source or tur e urc

carrCPBabivD ditmplee et oo tehe) o appieran about
Whok | @hdnol WIIERhGHG! Wier o %tl%%li‘ sBfvelt: Svill/ £8tlo@Yy erve to remove

power of 13 mWc in nitrogen protection, provides

nmmlrmns,f\@lmnh owatheneytatoxie, beivalso ean srexiociterylizedhe surfce prior to

[ a.hi gher power UV system which delivers 1.4
V‘Sﬁﬁ‘tw “gths e?lgnd (see Exanples). In various

enbodi nents, pulsed WV radiation at a dose of between
alqilygeplidd maynbasenjapated td .alsyhthetion pullyrmepiayer 20fvia any suitable

et ween about 5 mWVcm and about%‘iloo rngm, (gl gl U?Pboutzo .
mclmmwA RAYRFSHAG @haydbe FoniBeaiet lepBBirpknpRYRIepAYer 20 via an
ﬁlﬁqe % g%§ﬁ e ﬁﬁ)gxg tehhfifA1Hmiflo Qei\ﬂe[)r & interfiall@flino acid.
Cma on ef than 10 seconds Is used to cure
t OBe Synalﬁettledlrmqlley[ﬁtm cogygating0polypeptides to synthetic polymer layers
involves 1-ethy1-3-[3-dimethylamin0propyl] carbodiimide hydrochloride (EDC)/ N-
hydroxysuccinimide (NHS) chemistry, as generally known in the art. EDC and NHS
or N-hydroxysulfosuccinimide (sulfo-NHS) can react with carboxyl groups of a
hydrogel or swellable (meth)acrylate layer to produce amine reactive NHS esters.
EDC reacts with a carboxyl group of the swellable (meth)acrylate layer or synthetic
polymer layer 20 to produce an amine-reactive O-acylisourea intermediate that is
susceptible to hydrolysis. The addition of NHS or sulfo-NHS stabilizes the amine-

reactive O-acylisourea intermediate by converting it to an amine reactive NHS or

sulfo-NHS ester, allowing for two step procedures. Following activation of the
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[0086] The cured synthetic polyner [ayer 20 may be
washed with sol vent one or nore tines to renove

WO p@andesses such as unreacted nononers or | ow POI/ES200€000589

[0088]

[0089]

[0090]

wei ght pol ymer species. In various enbodi nents, the
| ayer 20 is washed with an ethanol solvent, e.g.
greater than about 70 % et hanaol , 7%reater t han about

o et iarrlymer layerdDethet prirPeRbEE70099y dhepahepddefhard thy amino-
A BN Ll G T SRS o o
t stalsle amidé Bend, Heussonfimating theqrolypeptide Abat thersynihictic polymer layer

I Q087] .A I tid b ' ted t .
S B S5 PR DB Sl B S P Pebiiep st
fg@g#ﬁg%@& > (BN -REMGRANAMERE £54 1sprafetatly B hintnP @ ntAlRing amino

via'an amno term nal am'no acid, a carboxy o
t anidriswiehl asdysine, lwmnalysioe, camithing,eliarainobwtynio agish, dr di@nanoproprionic

:%lllﬁéﬁgltls Catdggrqnynl rgtijee |I\£f§3&nr Cénoqu]{?:!%aat/érgglep&! pr%‘f%e%ﬁﬁe tn(l)ay be used to
le ke & &é-&m%gh | ROMe X i AT PR 1§hB€capped. Of course,
hycgﬁrl!ci)@c?hl oride (E )#ﬁf?yér oxysuccilni m de (1NHS) p.p )

caronmaasepigbleasn Halmay keemplayieds bechags: hydrpylamenesgHaydrazines,

r L/ -hydroxysul fosucci ni m de (sul fo-NHS) can react
\C/\)hlxc#m&ygg’%gﬁﬂ e(jups of a hydrogel or swellable
(meth)acrylate | ayer to produce am ne reactive NHS
eBDEYISHSREmistifCleSulty inhh 2ere fsnlgaxstbsginking «ffthé pelypeptide 70 to the

swel | abl e (nmeth)acrylate [ ayer or synthetic pglyner .

| spihetio polygnes daven 28- dankers §or w&e%rﬁv%mbaae9lyr3§a{ﬁnea%1ycol linkers
inter j ' [ . j

447 T Sl SYSERBL! 13,0 DU A be s
athie M-terainal vaeni®o aaxyd of peptide 70t éVhed addieg layliglomterthe Mgterminal

it to an,am ne. reactive NHS or | §o- ter, .
AMBR; Agds She ﬁ\ﬁ&egtl%pprﬁf%%’biﬂﬁ ﬂ-%@am%ﬁ@xaeﬂ VHEIFC 18 2
Ofrotdd8RY BidaBshieh ROIMEMRROd @¥6p, (ROBOMErokp! the el 2 ?ﬁ)uEQ)r any other
may then be added and the aninoterm nal am ne of the .
pgbyp epienade T peptider syathesisiand X he2afi he8, ridadd oy @npothar discrete
t@f«éorm a stable .?lg:%de bond, thus conjugating the
oory SUBTh 52Y P5 2¥814%% synt hetic pol ymer |ayer 20. Wen
EDC/ NHS chemistry is enployed to conjugate pol ypeptide
2 VaPio8Y BinB8dinfenBObMINEN L 2560 nfOpolypéptide tfRiidiedmpodiiibmGuch as a
acid is preferably an am ne containing am no acid such
asolutioni, saspensian) 95 ithre likeyr i qanitasted wiithnameetinajed syntbetie polymer
r di.am noproprionkc ai.cd. oI n _additi Ny '
B TePREGrs WonRsBlAR £oF sR90E Gl uabPerdle ke
tie béresRabOXY1 000[1B Bnd iabothBO0Y- LPT, BefdendiBon® 508 it and about
capped. O course, :
1500 uM, or about 1000 uM. It will be understood that the volume of the polypeptide

tion ma
1 y

composition and the concentration may be varied to achieve a desired density of

polypeptide conjugated to the synthetic polymer layer.

The polypeptide may be cyclized or include a cyclic portion. Any suitable method for
forming cyclic polypeptide may be employed. For example, an amide linkage may be
created by cyclizing the free amino functionality on an appropriate amino-acid side
chain and the a free carboxyl group of an appropriate amino acid side chain.

Alternatively, a di-sulfide linkage may be created between free sulfhydryl groups of
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any accept abl e nucl eophil e nmay be enpl oyed, such as
hydr oxyl am nes, hydrazi nes, hydroxyls, and the |ike.

WQ 0®88995EDC/ NHS chemi stry results in a zero | engr/biiS2009/000589

[0091]

[0092]

[0093]

[0094]

[0095]

crosslinking of the polypeptide 70 to the synthetic

pol ynmer | ayer 20. Linkers 80 or spacers, such as

pal yet hyl ene gl ycol .linkers (e.g., ,available from .

QN EhALES BRREQPIEHE apyiRp jc1 it B Feacath rdyayitaple technique
L h"@lligp ' hdehefOor) W f

S 3 S SOERIGIE PR, B RERLAGTEbn s vay o

| éxakigple, i methods elesdribed ainNeRG- MO HRBIOBGL 0 acdyd beesrpdoy@ to form

IS rotect.ing group such as. the Frnoc group, the BOC. .
T PHerress. oo EhaR SRYSTEHER: PO LRI ¢ grt-antigen
PSRy pIRdS WA iNE Pt bndriiners2, 4, 6, 8, 12, 24 or any

ot her di screteée G which may be avail able. [0089} In

various enbodi nents, a 1 nM- 2500 nM pol ypepti de .
f Aulinker onpsracen shch g8 ch paly(ethgleneitoxisle) linkspemay dig, cogpugated to

b SREDRSHEH b P AREE HOLFBE RIS b e e
Ay suitebleinkpesid 46 sansisiefdchaiguen may be bet ween
about 100 mM and about 2000 mM between about 500 mM
and about 1500 mM or about ;1000 MM It w il be )
Sinbodipents,the golypspde f%@erb\fﬂdy @5t 3 gaturally occurring cell
C h ol i |1ORidTRY vi | 8 tHedlike. In
fRRAoh rBpeBtk, s SRR, IRAGIRY iEniRin 8F thlike In some
tdmebaijmtinst ihe pobypeptide cantains ah(RGD) arfiine ool yeumpnéed eExamples of
may be .cyclized or .include a.cyclic, portion .
DY b et e P P ARG PSR 6 BBTBGE LS. Pigntyapplication
esepyagh, For exanple, an apield | <OKABRICTBYuPRes €8¢ eCulturing
by cyclizing the free amno functionality on an
apnditorantinted StemoCells th EhetwicelniDefined Meadia3, nansiag Zhou et al. as

car boxyl up of an ropr.jate am no acid side
c‘ﬂ%?fﬁf"ysA?‘%{eﬁlﬁgPP\?@W@EBSEG?% fide |inkage may be
created between free sul fhydryl groups ofside chains
anpr opsdradrin@of $iattatic Pslyniertlierp fptdesieatde cplEimteact imy
suitabl e techni que may be enpl oyed to formcyclic

Eﬂq};ﬁg{g}sggg zbq(t g&@%%glgegag}’e?qe;\g g(g)g@@@g f%%ﬁafﬁo%ggrqgltse thereof as
SIREDRGVe f‘%@%o y{oCFﬂ% YREPIHEGSver, # Wil BelliRderstood that any

enbodi ment s, peptide Is a nulti-antigen
palitele attide mag \bee e pheyedi with chead tortbe methodd gt fellaw.nker
or spacer, such as a poly(ethylene oxide) Iinker, my

b[?etgr(%mgu oavg (()j FII& 4, a flow diagram of a screening method is depicted. The

depicted method is similar, in many aspects, to the method depicted in FIG. 3 as

described above. The method includes (2000) the step of diluting selected members
of a monomer library in a solvent. In embodiments, the solvent may be a volatile
solvent like an ethanol solvent. The method includes (2010) the step of dispersing the
diluted selected members on substrate of an article 100 for cell culture. As used
herein, “diluting a selected member of a monomer library™ or the like, means diluting
one or more monomers in a solvent, either as a single composition or as a plurality of
compositions with different one or more monomers of the selected members diluted

as separate compositions. A member of the library may include a single monomer or
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i ncorporated into the polypeptide to project the
pol ypepti de away fromthe surface using any suitable

WO 20or@9958Nd any suitable technique. [0092] | n REF/US2989/000589

[0096]

[0097)

[0098]

enbodi nents, the polypeptide is derived froma
naturally occurring cell adhesion pol ypeptide, such as
fibronectin, lamnin, vitronectin, or the |ike. In

- sBRY IRGHRRITVR Pt 0T IENPIBETp Y heHencoinarer thy seiegted members are

o . . eUitahl N
RS UOHE S ERPIPLER B 05 A PR e comptions
Patagniie Apmbinedt when Séspessed N the sutisirbteeor pSyntdielispersing on the
S aces i or QUL 1D, U erent | Ated, oL e Cell Bl nonomers

Bi&Rd H Solvaidnd dco‘i’ﬁbiﬁﬂ‘x@'ihéjﬁf)ﬁ( bshpYitidhs dnd8d El?lbes%'ate or prior

' e

Screening of synthetic polynmer layers for desira

ctl dispanging aothosubs0ae4|Suthstodk seluishomay betdyaitageags when using
makes reference to articles 100.and co nent st hereof
naitgmalefl AGIPTIRNG IR SRNSTHIG BYATE b o] GRAMPE.2 Mylairdplate useful
| for\Wrebnifg, understood that any suitable article may be

enpl oyed with regard to the nmethods that follow

[0095] Referring nowto FIG 4, a flow diagramof a
sWhalei iy 4rdepiod a @neth)scotlate monemes dibrary et Wil foendegstood that a

Pl et 558 DG AR R Sl TR A8 B 2000)

the step of diluting selected nenbers of a nonomer
| The ateshodndepicted we FIG. Mninelude](2020) the dtéye of edmevihg mhyut 80% or

be a volatile solvent |ike an et hanol olvent. The

n’_é‘PFFOB? thecsalyend a(f@efﬁs stlfeied rRemenes @f (Bt h‘g’ﬁﬁ& ¥ dispersed on the
dédb‘ﬁ%@t@. ﬁ%@ﬁ& eFhLOBIRS]S sgﬂstérﬁﬁﬁ&raﬂt& tRe s@Vert’ib t&thved. As used
100 for ce As d h

cul ture. used herein, "diluting a .
skdreint &denevibg rsubstactialiynaliref the olvent” or thehdike ithkegns removing a

crehge i b e dhel g PR IOb PO yeR i of Fpyggomers. IF the
CRBROBELs! 26 highly Hillﬁ’tbiﬂ;f@?.eiﬂouPQ@%%Néﬁf ® IBNAsRIserqby volume) to
the sel ected nenbers diluted as separate conpositions.

preltpvbasra thin wiortni enaging, rayayi becdegitebla te remeve apHBaeAt amount of
or incl ud or noNoONEL.S r -
oreriaps S BIobRF A Hhuripaleh SoRARTTG Tor HERAERE) §'atf Ry sufficien

spoly@etizatons ePhktals £ tHeORghsH theOtthcerthiodegfamahemers, the closer the
composi tions mai/ be. conmbi ned when di spersed on the .
suBEengSeVal BSr fooneighberiag dpanomsTH naaYng 198 1 Pgice polymerization.

nﬁ%sl@lfaé qgﬁeﬁ@“a al %@Pﬁﬁt@gﬁomlﬂnm&ﬁ g(t)\kl%'asfr@ radials nearby
ndil vi dual nononers diluted 1n solvent and then

curbrign pelyniehieatsdry ckhich nwidk ptdmote the dohepletions of @bkynwrization and
prior ,

increase final conversion.

Embodiments of the present invention provide a method for screening cell-synthetic
polymer layer interactions, comprising: diluting, in a solvent, one or more
(meth)acrylate monomers to form a solution; dispersing the solution on one or more
surfaces of cell culture substrates; removing about 80% or more of the solvent from
the dispersed solution; polymerizing the meth)acrylate monomers after removing the
about 80% or more of the solvent to form a synthetic polymer layer on the one or

more surfaces; incubating the synthetic polymer layers with cells in a cell culture
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to dispersing on the substrate. Such stock sol utions
may be advant ageous when usi ng aut omated equi pnent to

w@emengass2 an array in, for exanple, a multi-wePdT/pEBDE000589

[0099]

[00100]

useful for screening. [0096] Wile FIG 4 depicts a

(rmeth)acrylate nmononmer library, it will be understood

that a library of any other suitable nononer may al sq
S

baedivg (pd ¢hapogdzing Arrredetemmyaedied)] behayiqrdorgach synthetic polymer

i ) e i % Qr .

LSRR e 45 4 B TR SR MRNS, O3

| sdivent ycanigrisds Spapsadngnht helsambsfromt thehbns aremore surfaces. In
di.ments, substantially all of the aol vent i

enbo is
r SBodimentss the &llhapay Pe ane sl hpes @St BAY i 24 (sipry) gells, human

g%r]p%@%nﬁogtgﬁlntzéllso 'pl tdrit K& ITERNSAI€ g?iﬂ \%Qlflsa In embodiments the

I"cl ent anmount "o he solvent to allo or
psibgtrete | grasurfave ofnay hise pasmaetreated fpriohgondispereing the esolution.  In
hi Eﬂl))% di | ut eld; e.%\gtgbout 99% sol vent to 1% nononer uv
(HYOQBMSRES) PRlyimarizBig the MapomerCRPRSS FKRRAIES Hig mppomers to
MBMii8n ‘i’ﬁélhd[iﬁg b_ﬁls&@ UNEFRIYRioA. iHEfﬂb%HﬁHénts’%ﬁHél 'ﬂ)‘uls@&(i UV radiation is
solvent to provide a high enough concentration of

nerliowend(at)a deseal] ptwear alst 01T i/eem” pod whesti lzAg] om’ at a power of
P8l ppoS ROASE: W eER°FE VSRR Bl AcRAGTo By shSaiments,

ab:powinB JtHeO fnoBinersY @ YINeT tatigdtiodN corRpiibedUakpasfilgy @it mdiomers to
also facilitate nononmer novenent toward free radials
nagiasgn dornifgesiel [pnesnbodiments, PokymeRizifg thepmenemerst ¢fe the one or

c . i i} i o ) _
TR SUris b (B ME AR BB G O ipi e Forming a swellable
[ @ilq(f?hl)‘ab@n?;[@ ﬂ@ef.d@rll anﬂﬁﬂilmeiltsf, ahe setieehfurther comprising conjugating a
cell -synthetic polynmer |ayer interactions, . conprising:
dPlkesige 1@ el lsr(fn,eﬂa%%”y@ré lepre @mrh%?@?:ﬁieasg one of the
NN Sohdhd 9k l??é&ﬁ &He?ﬂ];g?fj?éper sing the solution

on one Oor nore s aces o cul ture substrates;

renovi ng about 80% or nore of the solvent fromthe o
dTepmethod depiaed onFIGo# famrhérznelydesh@038) tieadery bhpelymerizing the

nmononers after .remying, the about ,80%.ar, nore of e .
BPOTRES  Soneiies G Iy eretTEe. ROy POt B0% SpruReoloff§ sotvent i
OferfOREE 16 @fé@@@ﬁ;syﬁﬂhéﬁ@gél'?ﬂﬁr fayer eYNhhaédceibB@hbR! Cells, such as
layers with cells in a cell culturenedium and

ctiem aetls may than he preabated it syathetio ppkiriesdayesin gge (2040) and
I‘c’% gtegg{elé%u%? ln%ggr%ol a¥ &l (V,\élfshtﬁég;l g)t% gcrl)lta%?:te%‘ileli In %ge‘f‘)t (ﬁé)SO) for each

odiment s, 't f énbvi n

sghtherit poBmk: ilses 28 waflowhich fige ¢dils asoineabited.r om t he one
or nore surfaces. In

A. Incubating cells on synthetic polymer layer

[00101] A substrate coated with a synthetic polymer layer 20 as described above may be

seeded with cells. The cells may be of any cell type. For example, the cells may be
connective tissue cells such as epithelial and endothelial cells, hepatocytes, skeletal or
smooth muscle cells, heart muscle cells, intestinal cells, kidney cells, or cells from
other organs, stem cells, islet cells, blood vessel cells, lymphocytes, cancer cells, or
the like. The cells may be mammalian cells, preferably human cells, but may also be

non-mammalian cells such as bacterial, yeast, or plant cells.
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enbodi nents, the cells may be any cell type, and nmay
be stemcells, human enbryonic stemcells, pluripotent

w@eibm9wBs2 adult stemcells. I n enbodi nents thePCT/US2009/000589

substrate or surface nay be plasna treated prior to
dispersing the solution. In enbodi nents, polynerizing
nononer s conprlses exposi ng the nononers

[00102]r%PWPWS|WQ¢Wﬁ‘@’(Ssp thesesdls e rsiam elldn. As r‘l‘se‘} Berein, “stem cell”

eﬁ@%’ E?E{)He at Lgset Lgbﬁ?tg tg%ﬁlﬁmr?gglgocg vidg (Sigt fe\ﬁ@{'zvﬁg a?ﬁﬁd%pable of

dose o ween out about 1.1 J
adiffergnoiatig m‘to Hﬁtem&an@mﬁﬂpe&ah%mdﬂ tspek. documekdfbodiments, the

mNcn2 is de]ivered. |n epbodinents, 0si ng t.he
ntIFSRetls nay n%"é‘(ﬂﬁ"&?’l‘toFPt{?BFﬁS‘H %régu’éR?}S‘E tfﬁ@ The stem cells

nﬁ’ﬁggg@?)lﬁzsléﬂ 1ﬁ?ﬂ 0‘?%00& tiBudbf 4 ﬁﬂﬁ‘&t Sﬁcf?&@?@%@&{ﬂaﬁle of giving rise

ng nomers on the one or nore surfaces
to 4 dully differentiatddeor mapmb ycnﬁ rtylbfayeA stonellseay be ranbcpfg: marrow-

a,swell abl e neth acryl a In _enbo

UG S sty & %9#&0% Oﬁgo %fg RN LRy aﬂm 53{51 or, bl &mbryonic
tHemsen! | Akletn (:&?Hh?y%‘er Hésﬁhq)olsﬁi‘ﬁ@r A kﬁnﬁ%lpﬂia?%taﬁhelﬁﬁtopoietic
| east one of the selected nonomers is glycero

dstemtckHlc p"y$tame:ell[n®a)9©f] a mlmﬁmebleign@@ fromepithglialpand adipose
th 0 { t i Zi th
iiste e SRR LR T et R b Pufeo @Y 7 Lot 5056

or nore of the solvent is renoved, to produce a

[00103] SBédahed hém@poémbBlonicagten cellg (hMJ)dﬁS'e Itlileb:ﬁﬂh’@zkm\@own continually in

[00104]

Cells such as, stemcells, yhgﬁen be |ncubﬁted
grltuss, in ey pedigisrapiated) sigler thy hESE Ropsroyn i fvéhtich may be

%tﬁgi‘ﬁg@ Wﬁgewg}{é@&?ggs%?ﬁ%&ﬁf)l So Q{?embryomc stem cell lines

aracterized 1n ste each synthetic
pihhtyhere beay establsheidt inchdde chuttadne notelimited rte, Hﬂl,CHﬁaHQd H13 or H14

[@8%18% Troge 8§40 it b7 e Daii, oo Wikaup” Cinompson
ﬁﬁgg) @Qetﬁ% ﬁQQQQSPegEgﬁGY\EO MEESEGRaed %ESBGN‘-OQ E{Blré‘saGen Inc.,

e cel cel | type. For exanple, th
céthiess, nﬁiy\)beHESfﬂneHﬁSvfé HES 3 HEeS#s HESHS, aHES-6 (fmm ES Cell

?Eliét I | atﬂagg.ﬁ{eﬂng%o(tgﬁggcq{g# éeﬁ§£6 I(gg {Jﬁ{i\éf: rflhforma at San

i ntaﬁéigctd)at 3CEBI2S I ¥3,dngvi 66l 63, Jar Joed Kd?erfvlé@ﬂit mdw%chmon-lsrael
or gans, stemcells, islet cells, blood vessel cel

| ipeEsgf Beshneleat cHaifel melol GFel PRkbICSHne (@énlv%cevrﬁy al., Fertil.
bfteHP%r?ll%rﬁ% 'ﬁo%?gflﬁ‘lf FRPEY 1hW§€%‘98{ LSal, WEJNPQ%O(B) 1353-

SO ‘bé mon- manal I's”'suc acterial,
056, Roa4); aaelling.AODUA2([KImarnskaer etk. dm‘noei; 365(9471)t 1(136 41, 2005).
cells are stemcells, .As. used hereln tg %
Embryonic stem cells used in the Invention may also be o tamed directly from
primary embryonic tissue. Typically this is done using frozen in vitro fertilized eggs

at the blastocyst stage, which would otherwise be discarded.

Other suitable stem cells include induced primate pluripotent (iPS) stem cells OPCs
according to the invention may also be differentiated from induced primate
pluripotent stem (iPS) cells. iPS cells refer to cells, obtained from a juvenile or adult
mammal, such as a human, that are genetically modified, e.g., by transfection with
one or more appropriate vectors, such that they are reprogrammed to attain the

phenotype of a pluripotent stem cell such as an hESC. Phenotypic traits attained by
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means a cell that has the ability to continuously
divide (self renewal) and capable of differentiating

WO pi0d/0gkisyer se range of specialized cell types.PCHUSHAE000589

enbodi nents, the stemcells may be nultipotent,
totipotent, or pluripotent stemcells. The stem ceI l's

may be present in_an organ or tissue of. a subje
S EpragaEmE d csBamcdudss mgiphiplagy resgankl Bzt e S isolated from a

gﬂélfagtgﬁ%wa's aj,af Q7 sufBEY gﬁtl%&i lex%ﬁéF’s? érﬁéo r&8ldn BRY telomerase

mar r owderi ved stemc us or
oddtievityi resemtdingehlagioayst derémdca‘nbryomc siemem:ﬂs yBims PSscaln typically

CEayeishe aDiEIS SHGTERIAS SrB et Bracel) K BpP i b primary
rhd 15&&@6%&@4& %ﬁbd&ﬁl farnemn%baé}ﬁ{ | #d angk agk P9sifible for

tTssues, l[ical cord blood, liver, brain or other
odlﬁiarenn@(bmﬁmp aB@aaa@eohudhnymbrifbnuBSsQeém dike |NESC, also form

hESC) h th t ti L]
CHrPe PR i Ratei B CRe. Fia SRuies, (faghashi et
'zil "(1570057) 'oamelnqmrsmayuteeaptme@n@héﬂcemsasvssxst abl i shed

i ne. Exanpl es of human enbryonic stemcell |ines

have been established include, but are not

at
[00105] | Prgrite geeding e4lls, the cellpmagibehapyester and susrsnfethine suitghle medium,

[00106]

P SRR R AR 3 PR o e

hoSRGN- b2 exirapBGHeQ:311§ BragdrGaspendad in ari Hidhsed Bryerum- containing
HES-1, HES-2,. HES-3, HES-4, HES-5 rom ES Cel |
| HEERa @ ewdjtioned anédiwgny, gn 8 she: ahsrﬁﬁ ?1 ‘ﬁ-l%?ﬁd(ﬁm{‘f r$rused herein,

u N
Bfﬁggﬁf&g??eﬁ%eﬁdfi{% fn%%ﬁ’s; ceﬁ?&%&%ﬁ%‘dgf%te (rx%n;[a'gns ho components

t dfeurikmotwni ammplositimal Chresnicaliy éeﬁﬂedTmcdhaahqun Wﬂapﬁaembodlments
I srael); UCSE-I UFSF 2 (Gengace e Fert..l In some
Stosf3IR n°8%‘(°5‘3m51 Tosy 1atesy 95)PePifea8 ‘Kn LPmPESgh: S

eéml%dlmexm@é\ﬂe%ﬁ%ﬂﬁaefﬂf%a?me(ﬁ§ con@dfiid)po ﬁfégtlliésn@r pYeteiddtof known
(KIi rranskaya et al., Lancet, 365(94 36-41, 2005).

va;;n@mo@, Stiemas elecembinant gwwthehcrrmp@ﬁh Becavsg a3l sempenents of
al n ally- (Pett{nleé I}%dl% Ohom By lkﬂnaw%{r %rég{lé/a? nétﬁlc{‘urg Syeg'lablhty in culture

ozen 1 n Vi

f@hﬂidolng wldemgg cll telporldk acsahose/stad@tea,g éhcremBinghrepedudibility.  In
ot herwi se be discarded. [00104] O her suitable stem

cf’élldltg’nb thel Reaebiliie of eentningtio igfledreado thatther, ithasybilifyeli scale up is
S SRTRPCA L1, D TPUGE 0 BNt Wity v
(deHS):ultmieI sedidPare etdmmerially tavailatlé sfrombt fornexhriplomIavitrogen
e e & adu 1600 Faraday Avenue, PO Box 6482, Carlsbad, California
92008) as StemPro® a fully defined, serum- and feeder-free medium (SFM) specially
formulated for the growth and expansion of human embryonic stem cells (hESCs),
StemCell Technologies, Inc as mTeSR™1 maintenance media for human embryonic
stem cells and XVivo-10, which can be supplemented with growth factors, available

from Lonza.

One or more growth or other factors may be added to the medium in which cells are
incubated with the synthetic polymer layer 20. The factors may facilitate cellular

proliferation, adhesion, self-renewal, differentiation, or the like. Examples of factors
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mammal , such as a human, that are genetically
nodi fied, e.g., by transfection with one or nore

Wapppomssat e vectors, such that they are repr oBCHIRAI/000589

to attain the phenotype of a pluripotent stem cell
such as an hESC. Phenotypic traits attai ned bythese

reprogramred cell s include porphol ogy resenbling stem
cBRl gy s askled @ o iReludaiashe Vs@@“‘a{% 5ande muscly, morpRogenic factor

aQ&[, b N v&sthlarS dgﬁehqﬁgg{(ﬁ%tﬁrﬁ\%%g&ﬂlﬁg}% E}gﬂk&n@f PE&_ transforming

ty rese ing b ocyst ryoni c stem
cgiogh fakier (iTEfB‘)pmltérkeukmsj wave groweh dadtre(N(BIF), ietyghriopoietin, platelet

VAR GePHROER SPREETOUEP R BSGER y-dRtvis A (RCT), such
s od&lvin and fdMisopd 1@t1<§ Uib et efle_&ﬁﬁs d'rétfn%‘i@ rHci(F‘t q(r@@) interferons,

into a vari ety of ceI types.
hElS@blaallsgrth fadtens 4F Gﬁsuohembasm ﬁbnoelatsti grpwth factor (bFGF) bone
0- def. ci ent

1n0rp § PEQiEm @Yl?g)peggtié g gtfm %{Prs h%%lél 1n§1ng growth factor
SGHI@GFF %eﬂﬁoéﬁé %}ew{}pﬁét%;gHa‘F) OfurrioR neEr@6lis Tact6R! (L[WF)t BBulin-like

may be harvested an suspended in asuita
n&TQMf!lli!n fagtoeh (B3GFh lrast AL nizansfermning watovrtht frstare| (EGEE esuch as

clfriing Blo it PRES B0 LGP Ol st MR itipea 1

serum cont ai ni ng nmedi um a condl tioned medium or a

[00107] cneem,&l@hh 3 teddefedl at B uiablAT oHEDEati6H. eﬂ“?ﬁolcally, the cells are seeded

‘chem cal(léd/ defi nezd medi unt neans cel | ture nedi a
taﬁaaboetom theellssne orfraleirte toabay RABRAO @9%% t Femexample, cells

f]b%aseeae(fj&f 19&9 Iﬁeﬁé(ﬁcé‘i?sy m2 Or ‘éﬂﬂéu%s toe%)daﬂ MO?) cells/cm?.
arn no ens dro ates, Or pept! of
quwewm kighgramidtloaer bonceﬁﬂfﬁum‘ﬁﬁ@t readily be used The incubation time

chem c I ly-defined nedia cgntains_pol ypept

condRions, AR Ak tedparaIure: L6k, and Qarewds. e i, and the like,

e;f»mug | eirfp X TRAR ly modified. Th

C em%aﬁ?%- ef1 ne %%gfgfgelﬁg\% a knom%lghcgfr}]bgéeadlymo e ©

satmmmtt of émewvthati thbickil greiincubateduorethe sndatd wayg vanudddpending on the
res? se can. He redu ]grd |nc[ieaS| ng

r°€ rr8§ﬂ98 Hhqng jrudier oxdhe sellespamie dpedi i1 ity of

contam nation is reduced. Further, the ability to

[00108]Scal e Bp is nadecaa%behzﬁ%?recﬁierhmbdhavﬂ@art to the

factors di scussed above em cal ly defined cel
re media are commercially available from for

[00109] e&%ﬁelébehaﬁmrtth@g‘@ﬁ p(rpqlﬂgetqeélg;gﬂe cppBatian r@gardg_r@)’@le interaction of

[00110]

9%88%‘?3 t&\/ %@8& “?ﬂé’q%’ Ch%‘!t%%g Slgf?hé%ﬁ [ Rell morphology

f(&eliedegreceer amdmmmf((SI%Ml aﬁhmmml(il)/pifodmfemﬂlm E{dl)fdl)ffeltehﬁation @iv)
?;aOWt h acr}]'(,:j e)xgleta olic be%a\tllg;m srlllcenbrg/c%r\]/%tg:/ lg\t/e? metaboflc state, DNA
synthesis, apoptosis, contraction, mitosis, exocytosis, synthesis, endocytosis, and
migration; (vi) gene expression; or (vii) protein expression may be investigated to

determine the nature of the interaction between the cells and the synthetic substrate.

Any suitable assay may be used for characterizing a predetermined behavior of a cell.

For example, any of the cell-based assays known in the art may be used to screen for

desirable interactions between the synthetic polymer layers 20 and a given cell type.

When they are assayed, the cells may be fixed or living. Typically, assays on living
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StenCel | Technol ogies, Inc as nlfeSR(tm | mai ntenance

medi a for human enbryonic stemcells and XVivo- 10,
wokielssn be suppl enented with grow h fact or SPCT/US2009/000589

avai | abl e from Lonza. [00106] One or nore growth or

ot her factors may be added to the nediumin which

cells are i_ncubated with the synthetic pol

2grlis ol Y%@PQTF?F%?T qf@mllwa%%e@épﬂlaﬁtgfs d%%@‘rlﬁté\mix Phi addition,
a&hl%%hl‘af‘ bao.% | hsafg scrgérf fieF QH% da% dl'oﬁgl atOh I‘ilt]féchl'af‘ 9evel using

Exanpl es factor st may be a to or included in
t ineleceldr tungemniaydlsorhesmhpdoymir phogeni ¢ factor (MWP),
vascul ar endot helium growth factor (VEGF), alpha or

t ransf.orm

001111 TpGi PR Tkt ek D48l B arimi R, St & fvior of eets

d 18 f d
i S8 T o s, ot i

hefdP o peateio rgmzkﬂISHJSﬁ‘éd i n@ntlf)eng selicthat prg diffgentiating as nerve

‘Igﬁ‘él?ﬁ[‘l‘%tg} 1};5'5? rgls%{ eé fféKNf}H IgelflszJl %tlg CSI(lbn 192 m2U&Y for muscle

rrwn@h@@mm Tfa- P60} SSEA@BMBanme bsteatge cnmhomalc tRhs cell specific
heparln b|nd|n romﬁh fact or. (HBGF), hepat oc
gmenls@ﬁ MaY; @rlsem@zyssess theowndifereptiated piate of the éNFfeHS Of course,

y 3 éo}rllrh{ @ & ﬁm'xgr 1Td@ﬁt tg{dsz%{ﬁggnak K ugﬂa}J be used to identify the type
tdralﬁESfaoromdfg:egE oW leerhativedy or lih afldi@oh] pemetid matkersyassociated with
stinulating factors., [00107] The cells may be seeded .
aRaraghjarsss lt%?seorc‘&ilc@%@mﬁ Bay bwa%i @Pfg‘itﬁ‘éze 'zlmcsﬂs incubated

cells/cm2 of substrate to
b ARG BB pE e g

about 5 n2. For exanple, cells may be
seeded at about 40,000 cells/cn?2 of substrate to about
[00112] 1Bxtangygles caf] Icsll ¢ h@ed Hessey®r thahimgier baaremployed for characterlzmg a

CARGGHAAL R T FEL AR, 55 wf RN croscny

| RieRl 85 phasMdontreédi uid fistedddnt Ithicfoscpy,! ofl BN @t method to
the nature of the cells being cultured and can be

rsgativalivelydiof | eeplitathuelanassens 6¢ll t behavigiat suche ag emeasurement  or
d d
C(:R%Frlvgﬁbjlp %ﬁl alg%.u{ol?l?atf& ;?ﬁdﬁ)grgﬁ%iﬁe@% )é) %@5‘1 Hé}gl@nﬂﬁ&%scent or

response being s resp
desiinedckent [Md0Bmebts cErpecific eell zespynps edemzs/mm mdnty Microscopy
behavi or [ 00166? Any ce|l behavi or that et%
dBay rbeppstipAnest Aot 9T | By é:pa} tlpﬁevxp Ec agH) ?)f cell staining;

e
dlucgéscene ih sidhgbridizatiqr (BISH) of nhdeiatacls; gdrieiexpression assays that
dllnfzgl% en%ulsg& | Opr}om%ter)reporter sequences that encode fluorescent or
chemiluminescent reporter proteins; in situ PCR with fluorescently labeled
oligonucleotide primers; fluorescence resonance energy transfer (FRET) based assays
that probe the proximity of two or more molecular labels; and fused gene assays that
enable the cellular localiiation of a protein of interest. The steps involved in
performing such cell-based assays are well known in the art. For the purposes of
clarification only, and not for limitation, certain properties and practical aspects of
some of these cell-based assays are considered in greater detail in the following

paragraphs.
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pl uri potency, (v) netabolic behavior, such as activity
| evel, netabolic state, DNA synthesis, apoptosis,
W@ emwbogessi on, mtosis, exocytosis, synthesis, PCT/US2009/000589
endocytosis, and migration; (vi) gene expression; or
(vii) protein expression may be investigated to
determ ne the nature of the interaction between the

[00113]c dn ingmerepst erabedimeRts: iap aieyBtedtdevicpoosed tarmpalyze ‘the cell-based
s c |
prldge%g%" Ecrﬁ‘ rﬁ%?llz gyrgH%Yc Vﬁ(ﬁ?fﬁﬁfﬁg&% ﬁﬂé%g{é‘eﬁp }c,%s may l%e manually
t beaatehatibalBedhestsdys known in the art may be used to
screen for desirable interactions between the

nt heti ¢ pol ner | ayer.s. 20. and i ven
001145, ki oot EEts B SRRkl Wi de N GAled et feliiS attach and grow
| oMiNgeneoR! Fth¥e la@&sﬁu Ss QBtetrhbMITSld Ssshi Y& dfermining whether
fl uoreéscent or” chem | um nescent 1 ndicators.

Aundifferanitratedystem dells auieliprésont, inna calturie ds aba@b@hrasmshatase (AP)
that screen. for, i rac s at _a_ nol r Ievel
uary” mafetiae cnashgaRctAR] R ow Rl b oRierr S Gteth bpSCs. AP
VakprestorPisab&i o slgiﬁﬁ@’nﬂ?r BYude ableellk &@fe%ﬁlefdﬂ@@e filigble alkaline
type or behavior of cells incubated with the synthetic
pBhgsphatapeayissay durludsy fiaringotcelds afigr eincuhaging nthgnd ogrARperimental
a I n |

CGeRe ??er s aFeerEc?d seeky! (¢ E {Rﬁ% ﬁ:ﬁ, T t'tuk%ﬁth‘er%&ed cells with

are InNg as ne

nwlhblre ﬁkkah@am;ﬁleﬁpmkase eé.dbStratap dol exinplel S\ta)Pﬁaﬂ( subdtete (2°-[2-
muscl e cells, Cct3/4, Tra-1-60, SSEA4, alkaline
p Bergothizzeyll- nhy dseienzathiszels phosphats FBRTRRy a0 btpiging AttoPhos

DRy e TSIl LR En ARDTIELAE . suh s

cour se
| Veaton Blmntrcmlmtereadelrﬁrdm rPeﬂalyn [Edmens e d\ tto®hbsl dlubiesyertt Histensity for
pe or b havior of cells.

ernativ .
L KBl Da0es. St R craresieb 81 At Lpbrit ke, cPpizel spch as % of

CRIATRMPES™¢ortR]! behaviors may be used to
characterize the cells incubated with the synthetic

ymer layers 20. [00112] Exanples of cell based
(00115]5 st pisshodiy @r@m@n@mﬂf% undiberentiaadi sz¢rng=e!als are present in a

RO ShH, BfuclRt e Brefgf e S lRRRRRE BOph Rk of nescs

agtdréd oh @5 eithdticCh1$meplaye020 MUESChenltiRet hach bw@dface known to
quantltgkgvely or %yalltatlvely assess cell behavi or

SHAQ 48 %groorﬁhwhtaﬁ HAMRIGELA™ a (ng eeemagle of a stain
0§u1{£B[%U ﬁlr &ﬁ?{ eﬁ'ﬁlﬁo dl(9 g %tecf‘ lcl{‘lk?flﬁ‘é ?ﬁg#hgfase substrate,
re ecl re

| um nescent IC ce
eBEyIWNP&‘c t (lS»BItoyno Mchtomséeumlohyhyp}thbae f (B@ﬁ{)/mtrobmeo tetrazolium

Ia\lﬁ"P) A er 1g{rllgvgehs thc];)? rrnag aerggmned ?tLlBéfP?II\IBJT,n %id morphology can

be compared.

[00116] In the following, non-limiting examples are presented, which describe various

embodiments of the articles and methods discussed above. EXAMPLES

[00117] EXAMPLE 1: Mild UV Curing and Cyclic Olefin Substrate Increases Layer

Uniformity and Decreases Toxicity

[00118] Introduction:
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cytochem stry, inmunocytochem stry with
fluorescent-I| abel ed anti bodi es; fluorescence in situ
whydpioghszat i on (FI SH) of nucleic acids; gene eREI/ESHIYIN0S9
assays that involve fused pronoter/reporter seguences
that encode fluorescent or chem | um nescent reporter
oteins; in situ PCRwith fluqgrescently | abel ed

(001195 ip o FXPRIBIS: dBoRAMSR e deperiicd U feiedl dRabyafTie Sebibalsy and are
g?@l}ﬁ{eﬁze& %B%Elallb%%rng&lagggeﬁ@ﬁ{ liﬁgeo nb &AL IPhe coating

two or nore nolecu an used“gene assays
t altstratealateccellmlimed Vaskels nlade af palatreosy wifichearp suitadila fafcell culture

inter . The steps jnvglved.in perform such

M s B SRRcied With ORI TR L SufRgalg ferfaces were
PYLARSE PlaSha Hedlel! Wit bk PEtnoB! promBRIMBASmELEpreading. (Meth)acrylate
[imtation, certain properties and practical aspects

ohomopelynierst hied eopelymenn sete aswigisdatoe prashise desydhétie polymeric
greater, detail in the follown araqraphs. [00113] |

e e it OF e P ekl A ABASHER M bptsd under the
apadtyctiontdfen&ehhs Jert ox§¥én-Idibifas.h ThY RinbErhity of the synthetic
pol ynmer | ayer 20. e automated devi ces nmay be

naalyater {aysr and the estatexfity obibe resubiant 1pyw 1eAs examipgdi ous
enbodi nents, the ability of an undifferentiated stem

C on a synthetic polyner |ayer
[00120]28)(4&:8:% Sé?é%t?h&%e . gﬁgssay for determ ning whet her

undi fferentiated stemcells are present in a culture
[00121]i & kyembk Abmnpolyhes piatas(ethykiny sigsdy diadh{atei waes coated on Tissue

osphat.ase is a marker far updifferentiate
PRk RREy (AtT) Bos TS Coing: Hifn (D o SBlisidane elvcoD
agiaeRldts (SidlLAGMdALR.) S Hli haRéE vAtkaki M&/w) of photoinitiator

phosphat ase assay includes fixing cells after _
i Frgaae Bhg) (Ciberfpeniabiy Sheimeats, dhe.3 uklfeacepl pbhihegeeparediformulation

P et wih et o won eaeice i safih decel Pt Heated 96-wel
S OISty AN ’plaft'@ hsigé %ﬁ@bﬁﬁlﬁf-’ﬁ%ﬁl@ pipbiRst TAE Blate?was bBowed to lay

benzot hi azoyl | - - hydr oxybenzot hi azol e pho§[phat e
[ BBTRN)allysfad forbtunim fog the fosmmibation|ta spread ent. Thaceatingsywere cured

at . 485/ 535 nm usi repriate plate, reader,such
i o Bifel S heD 7RI Uiy Sl ad R Ly dpiiveor bel
Atlirafghgstenh @uieSseRat 10nyhaASwitH NLObloMiRE! IATPRétBEraph of a resulting
surfaces can be expressed as a % of positive control,

slayer isshownin KMGRAEL(t ) control . [00115] Anot her

met hod for determ ning whether undifferentiated stem

[00122]CﬁI 1a§feIaE)P thn%ﬁS@rmérnofatetra(ethylene glycol) diacrylate was coated on TCT
polystyrene. Briefly, Tetra(ethylene glycol) diacrylate was first mixed with 1% (w/w)
of photoinitiator Irgacure 819. Then 5 pl of the prepared formulation (monomer with
photoinitiator) was deposited into each well of TCT treated 96-well polystyrene plate
using a Matrix® multi-channel pipetter. The plate was allowed to lay horizontally flat
for 30 min for the formulation to spread out. The coatings were cured with
13mW/cm? pulsed (100 Hz) UV light (Xenon RC-700) for 1 min in N, purge:i box
(with fused silica window). A photograph of a resulting layer is shown in FIG. SB.
To compare stability of polystyrene substrate vs. cyclic olefin copolymer, A layer of

homopolymer of Tri(ethylene glycol) dimethacrylate was coated on TCT treated
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culture on a synthetic polyner layer 20 includes
conpari ng nor phol ogy of hESCs cultured on the

w@ywhetssz pol ymer [ ayer 20 to hESCs cul t ured PEI/ES2009/000589
surface known to allow undi fferentiated hESC grow h
such as MATRI GEL(tm). One exanple of a stain suitable

for compari ng norphol o is precipitated al kali.ne
pPFﬂgﬁngﬁsén uwpgglt d),lg%@ Fi,rqpqtcpl c%clic olefin copolymer (TOPAS®)

/. .3- ] | '
(35802 0 i L pREe B BELE i b haarcr
SPRASBDD (Mur8CIRtNEEts dc)natr (ph obro gy, SArwite farohpax: ddfi(ethylene

9020kt e L g o Honel) L0 EXEIRLEE 26017 i of

BN R 8 R A RSN 8 RSt s

| depositesie on L REET trekted apatystyrenn canbevacvase plaFmei tieatpd cyclic olefin

00118] | tign;[00119] In thi | .
OG5 A 3535y i SR B IR ed wit
PRI WBEhZ Bl séP(10012) wn’gﬁ%s@)afoir Nni N ﬂnIrFJ:d?b@f (with fused
no cytotoxicity. The coating substrates are cell .
ctilicawindpsd s €paforaldBaman péicyaseers, (WihieshWagsensshaftlaghednstrumente
f [l | £ d wh t ' .

Bl SRS BRI Y8 BB Mt e of s

PleRfiSm JfT gt eshtiigt bvithsigeatting fheOshSlesTORDERI 6A and 6B are the
spreadi ng. (thh%acrylate honopol] ynmers and copol yners._.
msar@smﬁsl?@g/éﬂectt@ pimsgat eofathey peatds o pribrene aBaisyglc olefin
I -face hg 4 cyl vV r :
SR BB PPl BT st R ARG BAR! Gpeotra n
pislesie aitroon \ig) @ eontblimdbioni afipeals ehat nepresent bgthahe phlystyrene substrate

synthetic polyner | ayer and the cytotoxicity of the
r &l the polymegy at’%gr(é%’/@if&n? e Cpgéglgol]n SEYer F&s§pglcates that the

Mabhoder af oR%§u'tHeS:})ldgl%ﬁJ: Susa¥e’ beford oﬁﬂpﬂieﬁﬁ;ﬁ[on@f Hence

tetra(ethylene glyco diacrylate was coated on Tissue
Quibtalizetidir efittkel sAF@E) spastyk imagaseshoBomni ¢lgar boundpry between the

Briefl T t hyl ) di l. .
TN CTHEINE (O T A
Phitaeé Rhd ivadr® fohdd &S BE @déhtial fd R GR@GIAbE PolSITER{ctiR)iene glycol)

Inc.). Then 5 m of the prepared formulation (nononer
wiimethsaodat and cxelisrglefimsubisgtss i Yisurlization ehthgsevnertrashow a clear

T.CT d 96- wel : | i '
TSRSl ARSI ERS Gh Sk bUBRRE e s

is resistant to dissolution by the monomer.

[00123] For cytotoxicity studies, coatings of five different (meth)acrylic photopolymers,
‘ which were cured using UV Fusion UV system, were prepared as below. Briefly, five
different monomers: Tetra(ethylene glycol) diacrylate (TEGDA) (Sigma-Aldrich,

Inc.); Glycerol dimethacrylate (GDM) (Sigma-Aldrich, Inc.); Triethylene glycol
dimethacrylate (TriEGDM) (Sartomer Company, Inc.); 1,4-Butanediol dimethacrylate

(BDM) (Sigma-Aldrich, Inc.); and Poly(ethyle;ne glycol) diacrylate, M,~258 (PEGDA)
(Sigma-Aldrich, Inc.), were first mixed with 1% (w/w) of photoinitiator Irgacure 819.

Then 5 pl of formulation (monomer with photoinitiator) was deposited into the each

well of TCT treated 96-well polystyrene plate using the Matrix® multi-channel

pipetter. Each formulation was coating in 6 replicate wells in one plate. The plate was
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hori zontally flat for 30 mn for the fornmulation to
spread out. The coatings were cured with three

w@aweagss2 of total 1.4 J/cnR using convert bel PCHUS10091000589

UV conveyor belt curing system (belt speed | O mn,

with N2 blow ng). A photograph of a resulting |ayer is

shown_in FIG 5A {yOlZZ A | ayer of horm ol ynmer of

alleved & iy borizaptalbvoflyt Biratd yuader fass aigngdq speepd out. The
R e ion

PR MR BurcliR Ufee PRSESRIUGETR, Jo® apshe convert belt Fusio

pAbtwing ﬂystaho@beltrsgmdu]r(hn/&iﬁﬁ withdh bfowingpf t he prepared

formul ati on (nononer vvith photoinitiator) was

osjted .into each wel

joo124) FEP SRR sPufe: hokes, St 8 FSehCCmR R romopolymers,

[00125]

R &I@Ire cu?é'lﬁuﬂh?t)@nwﬁiuﬁbﬁ Qe dydtem! %éré“ﬁfebi&ﬂh@'ﬂelbw Bneﬂy,
flat for 30 mn f or mul a¥|onto spread out.

ﬁaat diffgeenivemencemensy TritrafethBany @WG%MICB@HY’@@GTE@DAN Glyceml

{5’%’2%’ ﬁﬁemg(ﬁ%‘g Jﬂetﬁylgﬂgt 8 cgghh'%?&ﬁa& ﬁ'u {‘1;] APEHRD,  1.4-

Baymediob dshéWhcriyTatd(IBDM)B. and OP 619 (Sttayf1€nes ggbbl)l cllycr@fate MW~258
pol rene substrate vs. cyclic olefin copolyne
(B@% e rsrpompredrvidh 1 Cele0rsnisioRysg huscur 419" Then 5

S ARG e, FOELEREPTFD HESPLRSRR TR S wet o

pIEIRABehlell IBLREN CRtlRSoleBh lpﬁftéSYusugg’ Mdtﬁx@hﬁulltllfbhannel pipetter. 96-
WVEol ymer substrates were treat usi ng MARCH PLASMOD

cybliq plsfip phasen were peyided by Corning rLl@ZScwa'@emt@fna# ggvelopment

B-gfc;r %E)E\‘.}A%S' E!: ?‘62%1’2 gﬂogﬁhﬁfﬁfax a%v\%/e V\E?@e[t cP'ﬁ?rng MARCH

BhAiSM@Dt (dbzh [Hsgaeiene, hO) alh@ed toe OQr $ulwdtt dbr 1min. Each
%rmnomer W th {}Jhotm nitiator) was de o&@gd on TCT

QrEBation yis\FeRRE HES ERRiCats YRR o Rl {plate wag pllawed to lay
HJ)I‘f{dn'Ehlfé/Ofpa!i_ E B min! FIPARS f()n)nu %ﬁttB Rad Buf %@coat1 s were cured

coatli ng e coatl ngs were ter red wth

mms@mwmdmmsw 1|oogﬂaz) U Xeligitt )(Xfenon RG700)i fior mzmpumgleld purged
‘%,\g!t E‘I ed si a w ndow). Confocal Raman
%k ﬁ"ﬁ ﬁ‘%’&“ senschaftliche Instrunente und

Technol ol gi e GrbH, CRM 200) was used to obtain

APE 96 Fuadll er@ewef-e SlefifiSed BHt DRBSOKGY f@alﬁﬁat rardigati&nt paot to cell
cutting the sanples. FIGs. 6A and 6B are

exietosindynenalysis pelduman lupg fegoblpsts HAMREAL |A15‘§,Ct6 nCCL-171) were

BV b CARR XU R BB aRGRRGCA Y i

( 8pefetdl sbovinebderar, atastmma}d icsll aubtared tovaditians. OCeheaMe harvested
Elshlgé OrOeSQ(E ter?'gsqItl/E*f)o'It‘/lx1 aE‘IQ eseepdoeldysttay&e%rsﬁy ?)% ?2 00?)l cells/well. Cells were
grown at standard cell culture conditions (5% CO2, 37°C). The CellTiter 96®
AQueous One Solution Cell Proliferation Assay (G3581, Promega Corporation) was
used to determine the relative number of viable cells on each surface after 72 hours in
culture. The assay was performed according to the manufacturer’s protocol. Briefly,
after aspiration of culture media, a 1:5 dilution of MTS tetrazolium reagent in
phosphate buffered saline was added directly to cells. After 1 hour of incubation at
37°C and 5% co;, the absorbance at 490nm was recorded. Corning Ultra Low

Attachment (ULA®) and uncoated TCT surface were used as negative and positive
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and the polyner coating (spectra of pure controls in

grey). This indicates that the nononer dissolves the
w@oiogedsseEne substrate before pol ynmerization. PENUS2009/000589

vi sual i zati on of the surface spectral inages show no

cl ear boundary between the coating and substrate. In

FIG 6B, spectra was obtajned at different (izlept hs o

t ¢RotEol ryuglaeesarfgsnastiucly ountdis ae WateHESdc & 45-THRe (methyacrylic
gfrzl)gﬁ:ﬁﬁlti?n %gfto?dgfi%’l}?;r% SoWH BRI R PusbTBIN@RIN fbEess resulted

cyclic’o ‘substrate. Visualization of these

sinex highlys byrotoxic layar, vohilen ther goabing \pegparadoading gheaXdnaerhpulsed UV

cyclic olefin substrate suggesting that.the substrate .

i S§)§Ee€hthafi051m1&§ o i\/@ﬂgw qshgle_nB%trl?_éq‘ COR{fQ of commercially

CHQLO TO T HeRbUBbBRtyr&RAUMHASS of five different

(meth)acrylic photopdl yners, which were cured using W

Fusion WV system were prepared as below. Briefly,
[00126] f Diseusgicinf er ent nmonomers: Tetra(et hyl ene gl ycol)

di acrylate (TEGDA) (Sigma-Aldrich, Inc.); dycerol

Let haecr t i - rig S .

1001271 7Y ES ke PPy Mhobmbils (el b6y dEEI iepll paally belioved

GeumpAieiy] for Athidher kodvdsioanddhopolgdimeEkitiver Meaker, CBOIYI8). "The use
(Sigma-Aldrich, .Inc.); and, Polyethylene gl ,coIP

{ 1 . . POl _ M .
®fadfV| Hradiation- i gpelymenagtiqns] Jralymey rlnternational 145(gk £33-141).
£ . . % (i et o .
v Wigh Mddpref ol (LreR PRGN high' GASHY ©V ight on
pdnother potyingdr sujfave thejepeos foadd it have loev aaiirmitgyl (FI6E. SA and SB)
TCT. treated 96-wel | polystyrene plate using,the .
VR R Ay hTERY Bhe ihendensaied detyraeriation Ad o mpeslar weieht
COMMARs i ihERhpead § |@FIGD 06nB! aBe. Thie RLA! Significantly
wasal  owed to lay horizontally flat for 30 min for the
fintenfgrextwithncel battashmgut andgk prolfifesatiomat i ngs were cured

with three passages of total 1.4 J/cnR using convert

l,t .Fusion,. cunin m.{ pel I 1.0, 1. Wy
001281 Bl g Ssp 31 LR o fBRERG yAfL Tlh b s oived by
craaiy A@aolkrs{ Wkechlwill effent the rgilymacesdting propafied ymereadiability of
whi ch were cured_using Xenon_ pul sed UV system vve{le .
phe sall sereepingassylis oprqosrepRonding, eoalings. dp SOMPRFYHRg cyclic olefin

}?‘k%‘?%ﬁ‘g% #@P@ t?%ﬁl/?%n)eﬂélﬁg Eﬁ{aﬁéo%tﬁ'éﬁ% v'/ar@t}y BFfrBhomers. In all

rirethylene glyco
cthewmidnaateyd @tted (o ink€ERd)on BetweerBmivamaeds fidrmulation and substrate was

di_ met hacr.yl at BDM ;. and Pol y(ethyle lycol), ...
AP L AR ORI ISt Ve Y Tl patilsgognd has been
(Wb a1 PROE AT hd B PhariR6HEE pRRictsTTREefr8] inQimbodiments of
formul ati"on (nononer wth photoinitiator) was )
dbpagzesest! invenonhé elwild viebvidefa suitable material for polymer coating

processes and different cell screening assays.

[00129] The data presented herein shows that pulsed UV curing with suitable power and
length of exposure provides a uniform coating with no significant cytotoxicity for cell
culture. The curing process also reduced the heat during polymerization, which is
important for thermoplastic polymeric substrates. This coating and curing process can
be applied to a variety of photopolymerizable monomers. Therefore it is possible to
provide diversified materials properties from a large variety of monomers to meet the
needs of different cell culture and biomedical applications.
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pl asma treated 96-well cyclic olefin plates using
Matrix(r) rmulti-channel pipetter. 96- well cyclic
w@b@biopespt at es were provided by Corning Life SeCEOSHE09/000589
i nternal devel opnent group. Before coating, cyclic
olefin copol ynmer plates were treated usi ng MARCH
ASMOD (March Instrunents, Inc) at 0.4 torr 2, 50

[00130]\/&9{101?%?’” mn. Each formulation was coating in 6

replicate wells.in one plate. The plate was allowed to
[00131]I BY1s&Pb €LY UV @ohi 9¥steifs With sflf?trabferﬁo\;é?raﬂﬂ' laﬁgtﬁrbf exposure

to spread out. The cCOatings were cured with

pcarslsﬂus(eﬂi(iﬁ chiz) theeohfingh tTh@SdeucﬁSR@aV Gﬂyvthbrm@mqiymnr substrates

ORI ol LSRR bR Y6 E 38Ny el s comversion

rﬁﬂi fvie@ Nshipink e tP pffide fok®ufbih tandalesy WS codtedBOrfaces. The
l'ung fibrobl as E/RCB ATCCH CCL-1 71) were grown to

cenrfriguma pceur urslcovérogewmtwtm ouTBeRN @xygevkiihiition and further

su ted with 10% { et al b0| m

CHRReSTP P bt Pl S B B SR b Blia! RARF (controlled
OURSUnl r Yoo EPdRcams) wﬁde dth@t cpoittyt B Gfbtélﬁed)q&eth)acryhc
cells/well. CeI s were grown at standard cell culture
cendings-ons (5% C2, 37C). The Cel I Titer 96(r) AQueous

One Sol uti on Cell Proliferation Assay (G3581, Pronega

[00132) Cfﬁé’ﬁfgg% | Qftheh diaf 911{)1‘9 féﬁélﬁﬁmaﬂ bPgn s AlvaMind WS hich can

on each surtace ter 72 hours in
cmhiphf;etheTxhenufaaayng\@soqam it reddcasastediengration tdueing the washing
manuf acturer's protocol. Briefly, after aspiration of
cfi°ft¥e nmedia, a 1:5 dilution of MIS tetrazolium
reagent in phosphate buffered saline was added

[00133] dcpafct bl¥fih Rafk Prédvide Afsufibld BRWIltRe VdislRRltheRo@ingddibstrate. It is
% CO2, the absorbance at 490nm was recorded.

Oiiabifs rhenl expesehip At Vartstyrdh tmongmgrs )andasvitablectpata arety of UV-

S a ed nd positivecontrol

sﬂlr1 g %‘:ggg\eblggsﬁe% a@iﬁeg%gmé‘? "a was used to

determne (neth)acrylic formulation cytotoxicity. As
[00134]Shhnl\@elé¢1ed:b&n§ prddess Fusdtoseniiiive uo imenopercstssturesThis gulovides a

hly cytotoxic |aye e the copati
pplé ‘é‘i“ég) ?ﬁq%@ekyw@e% Hbvr?r%ﬁ%@enwr@& F?ﬁgl%f%ﬁg differrpf cell culture
s%%mgel | viability as the positive control of
rcially available TCT-treated pol ystyrene

surfaces. [00126] Discussion: [00127] To cure
[00135] (BXAMRBIE 2| at dligh TdnerghputSdreeting Bhetopelymey Preaghs for £ell Culture
usual l'y believed

[00136] This example provides the basis for a highly efficient solvent-based process for
generating synthetic polymer surfaces from a large diversity of monomers that is

applicable to large area cell culture wares.
[00137] Materials, Methods, and Results:

[00138] A layer of homopolymer of tetra(ethylene glycol) diacrylate was coated in a 96-well
cyclic olefin copolymer plate usihg‘ different ethanol processes. Briefly,
Tetra(ethylene glycol) diacrylate (Sigma-Aldrich, Inc) was first mixed with 1% w/v
(photoinitiator/monomer) of photoinitiator Irgacure 819 (Ciba Specialty Chemicals,

Inc.) and 1/1 or 9/1 (ethanol[volume]/monomer[volume]) of ethanol depending on
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beneficial for a higher conversion of the
pol yneri zati on (Decker, C. (1998). "The use of W

WO peoativyEs: on i n pol ynmeri zation. " Pol yner | nterP@t/usad/000589
45(2): 133-141). However, when nononer coatings were
cured along with high density UV Iight on another
pol yner surface, they were found tq have. | ow

tjﬁxpe@mﬁn@a} d@pgg Then Hnd Iogge RIRRATEH Mt@pdgﬁ@pwr ,cRhetoinitiator
ST PRI G840y Wbty Bt et ot

78)polyaers ;j'lasuesﬁggllcﬁdmmrbqasmnt le:ﬁ)lphﬂ;e wWPiphtting| ISystem.  The
attachrrent and proliferati on 0012 ] Pol

st
mfﬂrew 98 seleHous ePredo aBmpd e A Ay 7y dllogygd to lay
?ﬁi&%ﬁ@‘éfga? If%ng?gg%xg? ROSEfot éhé/\élh&ﬁbl% Ea Ht@ Chhi Qﬁ‘owed >99%

ymer ies and reliabil of "the cel
sof ethmiclgo be sethdgedoThe @bamgsomfe igencamed wgb 13nmW/cm® pulsed (100

bg@@vel?gl}té t ’goefh eédﬁ g{g{l E%érrggéﬁpg?wt%?useg silita window).

”pﬂé%g‘?d'o%traitnplﬁ;t(l)%r PSS Hpﬂﬁzr@dg% 6@?@5ﬁﬂlngr‘lﬁyér§ta% a8RéWRMNn FIG. 8A
bet ween nmononer ornmul ati on and substrate was

otfsen Jédeth@yal|procesh)eFIG. 8B GFbyn¥il egha@ol h@gewbr 2 h@!sd?@atlng (from
pernmeabilit nd has been .used broad ont aj

£ Y PRAER Bt S 4P Gur gt of arspgie XpPTHERH ALAE perivhery

Obf thRawdll 88E T mieMsEEN &Lt fidm ShPaleteRdiory bfl ﬁ)rﬁuﬁaﬂdnaﬂhﬁl coating

material for polymer coating processes and different

cetram 8¢ ethanal @r@ggﬁ@geatfcb@g@gqvemwgam @vihoat Bgpisgus effect) across
hﬁlr €] Qll ?ﬁm@f:tt g.t?%le péﬁL(? %%nﬁ%‘ng rtljlaR gw% et lﬁ%&?&g W@{?lls were

osure provides a uniformco
n&)rﬁplgtéll)f to@rdd with designed (myeth)acrytielcbating. t ur e. The
: —curing process al so reduced the heat duri ng

A R LTt
C@f@ll*& clgpcﬂkﬁfr‘ goﬁd?yﬁef’ @%{ee&lfﬁ(h (P/f 1 Wi Qﬂﬁthlrﬂ%ée%@Qi 8escribed above.

nononer erefore it 1's possible to provide
diversified materials properties froma |large variety
[00140] oA ftep oanes, 200 ul fevatehwas eédml iof eagh fedl eftheqaate and then the plate

Si;(lﬁ% ;Jr{ggp%gr? a‘{a JI&O) 2(2 %Ivgg{ﬂ ggg E:l i t tlgg?vfc’ &Ldo O %lymlvp% ﬁ{ld phase contrast
t
Eiéﬁat&gggf W Boatidle 1%9&%8%%1&:9%&@8&{ fbspéh(ﬁzﬁgtiﬂﬁlg% 6f &fcenter of

to curect e coating ¥ Feduce
vdw'salhngﬂay;ermie;shawmn HIG. e éframd /b ethanoli precess) FHGs®B (from 9/1

pr es bett roI over curing kinetic l.gher

CE SFesoBin QW GRS TSR CAHETE (e RaE L R poprocess)
apd h KRS ih WG FR A BPest W RAfSatiohh8fter contact with aqueous medium.

While no de-lamination was observed in thin coating from diluted 9/1 ethanol process

as shown in FIG. 9B.

[00141] The cytotoxicity of (meth)acrylic surfaces in 96-well format produced by an ethanol
process was determined. Briefly, copolymers from the blends of two different
monomers were prepared as the homopolymer described above. The monomers are
shown inh Table 3. Three volume ratios of 90:10, 70:30, and 50:50 of each
combination of majority and minority components was blended and mixed with 1%

w/v (photoinitiator/ total monomers) of photoinitiator Irgacure 819 and 9/1 (v/v)
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curing may occur under nitrogen protection to prevent
oxygen inhibition and further increase pol yner

W@ wevsson. It was found that both conditi onsPEDYSI00EO00589

(controlled U/ and nitrogen protection) reduce the
cytotoxicity of obtained (nmeth)acrylic coatings.

[00132] The hi gher conversion nmay all ow for o
ekihanolaThems pfl ofi theepreparedvdaiulagiont (eppnowntsr.grhoteipitiator and ethanol)

sinpljfy.the manufacturin roce nd.reduce st

R apIls PR " VBT oPd Sebel (sl B pplymer plae
ohghk MBiodBK AFreMkida Mié‘é*ﬂa&bh’ﬂ)e@tﬁi SGsteinlr erhéefosulation solutions
the coating substrate. It is stable when exposed to a

v apread immtdiatshoanst theaplete svdstablowed fto dayaharigontally fat for 3hr in fume

YA BRSTE B3558 e, T ShlglE e L B i, 1o

t ?uﬁ&l‘ OI0YY HEY UNClighte(Xehbh RE480Y) sl mipli@N,guigddbox (with fused
effectively create diversified biomaterial coatings )

f eilicaliviindgven tAftes| quriag) & yyashiag stapcwes &ken. Bt gsthe surface in each
EXA L T > j r

P e 2orie M alhies W B WUERL 0 ST 290 P MMIR for di followed
t bg 200 6O mwager hfogdver afiftitcioerdimeel petehtidaseadhcabise Fenally the
for generating synthetic polymer surfaces froma |arge

d PWEFCSS Ipreair a’fb‘?ﬁv)hg%e stera{zatignapp| i cabl e to | arge area

cell culture wares. [00137] Materials, Methods, and

Results: [00138] A layer of honopol yner of .
tetra(ethylene glycol) diacrylate was coated in a

96-wel | cyclic olefin copolyner plate using different

et hanoTapleo¥essedonBplatibh gompesitioset hyl ene gl ycol )

di i —A-dt et —ne)—wasfirst xed-witt
1:);) iﬁ%ﬁﬁ?& 31;% WM A orrer ) " of Ml&ogl M :ng o -
gacly 819

Ir (Cib Laltyv Chem-gals—tne )} and—1/4

or| 9/ #8¢t hahbSferansdip! poRerdrtyol ”j@'}j@hﬁlﬁl;)’égﬁéﬁcﬂfﬁo%ylate (1
ddpendi ng oneéilgg{ym@nt al design. Then 5 nl of EQH) methyl
prlepared forpulation (nononer, photoinitiator and

etlhanalg)s was| degdsidnediol propacylateel || 106-Hekasnleo] tetheadybade
9g6-wel | cycl|c olefin copolynmer plate using BioTek
Prleci si on' M cH8pIVA® Pipetting Syst &HRCDAE f or mul ati on

saiuti@ms  Splreag-d i@ ey and thep ] Adinvedcrylate
tg IayS%hn%ri zantgﬁnitg’lm%qfor 3hr in fr%ltn@ﬁ%é(l)\%%or 1the ad
etlhanol to eydipwmtiztceylatthi s al | owed |[>99%

53-4 Neopentyl glycol 1,4-Butanediol dimethacrylate
dimethacrylate

53-7 Trimethylolpropane benzoate | Glycerol dimethacrylate
diacrylate

53-9 Trimethylolpropane benzoate | 1,4-Butanediol dimethacrylate
diacrylate

53-10 Trimethylolpropane benzoate | Poly(ethylene glycol) diacrylate

diacrylate

55-3 1,6-Hexanediol ethoxylate Triethylene glycol dimethacrylate
diacrylate
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of ethanol to be renoved. The coatings were then cured
with 13mWcm pul sed (100 Hz) WV |ight (Xenon RC 801)

WO 2009099550 i n N2 purged box (with fused sili caP@i/ns2eg)/000589

[00142]

[00143]

Phase contrast photographs of the edge of resulting
| ayers are shown in FIG 8A (from 1/1 ethanol process)

FIG 8B (from9/1 ethanol process). Thick coating
¢k §emviglh platesamsre stasdized )by @adS kOyacamma mdigpnoprior to cell

. r .ati [ r t | €
PRORER iy, BT o Rl LB AEELROE MRS, JETEek CEEATL) were
Wil kacoMiuentiin Isadiel NNodificdnDalbkced’h dviediupr apessyented with
created nore even coating (wt rbiut nenj.scus

A8%eofedalt bavings pgrumeat, stapdard rg1l ecuafues coritioRSre g;eilgg{/ re harvested
- |
%l%lg Ogg"}.? tz&g%ﬁ@?ﬁ) antdmeeiea\% S U&IsRy %F"TB (ﬁb]edel/ls%‘t'l‘?réals were

si g acrylic coating. [00139] A layer ®
afovio o poindart cell d@ltpee cohdifipnS(6¥egOe3dP@).e The CellTiter 96

B B U S g v
d&1cb| RedmaRane relgwﬁ%?&f({]ﬁalﬁé&élﬁ%n 20R sHfacf a@t78 ours in

was added 1n each well of the plate and then the plate
velturendbbasay veds BrfcdBedwecordingtio therinaaufagturdrs pratosel. Briefly,

s renpved d phase contrast .i.mages .of . &he.coatin .
FESTe PRI G | STt Br 3 Gl SEU IO 05 S e GroN i reagent in
?E@kbﬁﬁte@uffe?&ﬂia‘liine AvdsPaied diveEtly bovellsl NAFt&GL h9ér 6f fRbation at
/1 et hanolﬂ(frocess) FIG 9 from9/1 ethanol

2|

B
BT 6c e8d % WQn kheeabsorbanke @k 480nmiway regeidads This data was used to
ohcentrat 1/,1 et hanol [ OCESS. j F 9A
GER5R0 B actirhe PR opRI RIS Sy, 38 RO RG>
nmedium While no de-lam nati on was observed in thin
ThatcitogoXicignofl (thethgatrPlicl safdvanin 6pret dsrean praduwad biynan ethanol
FIG 9B. [00141] Thf cyt ot Ox| cihy &f (metg) acrylic 1
BIACESRCNRS qeiergunste| Plaspiarteratos Yalic alefimyroralyaies plpses (6-well) were
c ' ' : fvd aferbhe
gfegh ggﬁ%%?ymrg&g %}#@e%lyrﬁéﬂs &k dd the K& reMemonomers

t” nononers were prepar ed as the
e re podpgredr asd describbé dibabo vondiner wompasitisnsoé thosswpolymers are

Tab 3. Three vol une rati,os of..90: 10, 70: 30,. and .
BeaBeRy. oS eepbaEt G ISR Saristidgie dgedlimpfigrviate: 3. 14-
SaRedie N HindBsrPhfRN de PoRitsthPlen€ G1yvol)Niddfyte! 5. Triethylene glycol
(photoinitiator/ total nonomers) of photoinitiator

Hmgpsleanrdate 130%nd @yaerpl, /dimethaenyddte BREN; 5-nilea(ethydene glycol)
repare | ation. no , t el nit Lat L .

BRI L Tt Pt AP EG B2, PhPh i RimfiRliops p rato of
96-019 | of yribhsmewdlimet op gihviahitiatorfveeigist] ng dhankdfvolume] was
Precision Mcroplate Pipetti né] System The faornul ation

prspaned o pl of the formulation was added in each well. The formulation started to
spread out in 1min and the plate was allowed to lay horizontally flat for 3 hr in fume
hood for the ethanol to evaporate. This allowed >99% of ethanol to be removed. The
coatings were then cured with 13mW/cm? pulsed (100 Hz) UV light (Xenon RC-801)
for 1 min in N; purged box (with fused silica window). After curing, a washing step
was taken. Briefly, the surface in each well of 6-well plates was incubated with 4mL

of >99% ethanol for 1hr followed by 4mL of water over night to remove potential

extractables. Finally the surfaces were air dried before sterilization.
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spread imedi ately and the plate was allowed to |ay
horizontally flat for 3hr in funme hood for the ethanol

WQ 2000029562 at e. The coatings were then cured w BEI/US2009/000589
13mN cm pul sed (100 Hz) WV light (Xenon RC-801) for 1
mn in N2 purged box (wth fused silica w ndow). After
curing, a washing step was taken. Briefly, the surface

[00144] | AlleéOMelhmlates)fwey@ smrllllzeél by e25- kG Qavama dragjagign opraor to cell
9% &y hanol r I 0 r
n%}(tg{oxmtyn%%}/ %9 Hul% tenf)gl\ﬁ?tg @XR&Q éégq‘C@i& @@ieﬁl) were

over rermve p ract

Figroad o tHETRHEY € dscoveTseMailifiedr Datbeb@l 9 Medium supplemented with
sterilization. Table 3. Formul ati on

cb@r{so@ratl ibowiTeoterum ataptandged well|culiper gandiiions- s Cally epe darvested
%&? O%@‘Vk%p A afll 348 a 5'd9ﬁ fyoofC@OI 000 ce R/R&l Cells were

OXI Cl analysis. Hiunan ung ¥Pbr ®
A@G@#l eClstahdarll) sl roaltgreowonditionso (§%u€fey 3r7i‘C) sc’fhﬂe 'CeliTiter 96

Modi fied Dulb cco m suppl enmen W t h 10°/fetal
BB 0RO o0, CHLBFRITERRP Ay Re? BndromeHs Corporation) was
Cad %o Welefm DR HE f AV eUsiinitkr B ORI ééfﬂ%nryaglpl—rﬁffﬁﬁ%fter 72 hours in

seeded at a density of 15,000 cell s/ wel l's were
gctdwne afThs hssaglavas peeformedihtaording o thet m@mfavétﬁw G@eptocol. Briefly,

The .Cel | Titer 9 Al o]
pHH FERBTD P ARURe (ol & B oifioncar BT FBAsoiimy reagent in
usisiphste $atfefadl A6iné %sraahed HMEctRUOEI1sOf ARéraD hsmc@f insubauon at
on each surface after 72 hours in culture. The ass

m&’é°Cp@ndf5%r%az d@cahsdxhagcet s %emmmﬂea@ndsde Alls(meth)acryllc surfaces

S o e BARRF Pe SR 4y o b

bwfsﬁﬁrzecbnglaihaﬁgesv\mceﬂdﬁeq)lﬁnd bl umf(mrc ed:ll attachiie@t, MITS reagent
hour of incubation at 37C and 5% CO2, the absorbance

atvas oepiseffomevelit@nd trak of dal'a dibsionsaierygalduplet fiajy in water

B W YAR S5 B LN Gy 200 s i v
SBlateacese iatloteded ldrf andratrepreschtatet ﬂﬂ}ottalwastthﬂmmoés shown in FIGs.

ol OC'I%/?ﬁg\ﬁa ggt er&@s‘ﬂg M Pclet\%g?ag/ Q;rs o e),d%%%l%l et Lﬁq&'ell format

C@so qloBEsted ES’I{HJI %ﬁrtgclzee 'Niﬁn@écrfetrmethc@ﬂ rsﬁféﬁdfﬁgrlﬁ'}ﬁdr%hology was

wer e prepared escri bed above. Mnomer conpositions
ofiotedhos éngbl)qcmdrcscaatlag surfaced vbel Glvcontrold ycer ol
di met hacryl ate; 2. Triethylene glycol dinethacrylate;
3n:..1, 4- But anedi ol dinethacrylate; 4. Poly(ethyl ene
[00145] Pilsggsls) di acrylate; 5. Triethylene glycol
di met hacryl ate (70%, dycerol dinethacrylate (30%;
[00146]6Highty nadcolidthemsn@hk ye&dl nake automated liquid handling difficult during

formulation or coating. High viscosity also prevents spreading of monomer during
the coating process. These issues potentially prevent the high throughput material
screening of thin unifoﬁn coatings for large area cell culture ware. A solution to these
issues is the introduction of a solvent. However normal solvents for most polymers
are usually toxic to cells and may be difficult to remove. Given that our substrate is a
polymer, it could be dissolved in solvent during coating process as well. In this
Example we used ethanol as solvent for monomers during formulation and coating.

Then ethanol was removed before the curing process. This also reduced monomer
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di acrylate (70%, dycerol dinethacrylate (30%. For
all the fornmulations, a ratio of 1/0.01/9 of

WOorewoneasprol une] / photoinitiator[weight] / etPerob2009/000589

[volune] was prepared. 80 ml of the fornmulation was

added in each well. The fornulation started to spread
out in Imn and the plate was aIIovve.dtoIa}y. )
hoorispmptian dye ¢ thinfescodting, Whictf makeshiv orpre efficigns for large materials
egganol to.evaporate. This all owed >99% of ethanol to

be PENBVEH "8The coatings were then cured with 13mWcn®

pul sed (100 Hz) WV light (Xenon RC-801) for 1 mn in

[00147]N2hisur@hed haproved fdimulision effitiensy. Befistowhis nidth@t, a 576-formulation

curing, a washing step was taken. Briefly, the surface .
| HoraCHf hisry tends. e 24pmaneseeoniidms Pken Wadh baed on weight

ﬁ?’gﬁ?gt?%%rggégg ot tak 8401 <) ﬁ&ﬁ‘@get:lg% ‘e"?y tgslfiné’\aﬁ%gﬁolq}‘)%e process,

renove potential extra n t he
stheftAaekng\earebaimade byadinpeliqrié handing ingtatrhent. Ha8@1 du volume. The

All 6-wel] plates were steriljzed. by 25-35 k Ganma
r%aél‘ileat5}9§ntloﬁi‘l}1§floﬁ% Yy Ibecgll'@f’l?ﬁdc iR \bgiy ylé‘?“s?.g/ PEISRRy @ 10-fold
IHIE@.O{,&Q&R%@g&eI{CyRCB, ATCC# CCL-171) were grown to

confluency in Iscove's Mdified Dul becco's Medi um
suppl enented with 10% fetal bovi ne serum at standard

[00148]cEhis methpd rimpeavedi coating efiBdenay. Kighanohaedusss arpnesiesgviscosity and

0. 05% trypsi n/ EDTA and seeded at a densit 109. 0

CRPRUH G RO SPTAPRE RN o s oty drobe cgPitgebles the
Caiplichii G f bdaiatdd indttuhenthtien Ge kel Edating YPrbecss ASueAUS Using the
One Sol ution Cell Proliferation Assay (G3581, Pronega

cothpestl apiosess, \iadibiargdof o 1de diffaremiesurfases eqagt bg ecastfidhan 96-well
of . Vi . B c u . rS.aqd, N o
Chid s 113 Sondl B A L AR S Appicaion o
nethaddd 6 to@ingSuphéatanbahces Bighethtoughpiittie theasipeendrid systend.
culture nedia, a 1:5 dilution of MIS tetrazolium

r ent _i hosphat e buff.ered.sal i ne s added . .
100149) i B cethof ey pineroves e iforitey; anel et Papsitls coating de-

[00150]

aRthindRcH BreidiR APSAMRBARCHREA 4O MdNMATer VE&BEiBLth th&lrhajor factor

(meth)acrylic surfaces in 6-well format were found to
bwhivhrietaminesvhendrher foshhlatipe spresdiag duringtceating prpcess. Therefore

B AQUERF oL forBiken pad e FeERp (ReRcy e dfpa which leads
f {omiel lcaati) Fok Hxaffpléd wittoulisbehOtheOdoatiny V@ about 20-50 um.

violet stainin water was added. After staining for 5
nhigk ewatiegorrswidluhd wasbevtlsh ealisg afi inseeasgd honamgprmity due to the

N T T e
Vidhtedn @S&HYcuiurd ARHIUhA s shbwn SHTFIEC OA. i1 a8divi®h| manual spreading
f\?/:ilsrrgit:ten necessary to ensure full surface coverage. By using ethanol, formulations
are less viscous and spread immediately. By reducing the concentration of monomer
in ethanol less monomer can be used to cover the same amount of surface area. The

coating thickness was found in the range of <10 pm. Coating uniformity and de-

lamination issues can be significantly improved, as shown in FIG. 8B and FIG. 9B.

Acrylic surfaces with a diversity of chemical structures created using this method
were also evaluated for cytotoxicity in a cell viability assay over 72 hours and were

found non-toxic (FIG. 10, graph). In addition, no interference in cell spreading or
-45 -



vs. TCT treated control surface. No interference in
cell spreading or norphol ogy was noted on
W@ p@vidEs2 yl i ¢ coating surfaces vs. TCT contr oPCT/US2009/000589
[ 00145] Discussion: [00146] Hi ghly viscous nononers
can make automated liquid handling difficult during
formul ati on or coating. Hi gh viscosi tﬁfl SO prevents

spewhdlogy (vfa arpstalmeipled srainigg)iwes raed (G-phloplates impgsye Further,

PR BERL A5 e 2ol ERIARY by byr vl

afoedate eVith enifdr ®I1MVpteading Hdlprbliferatiod. t hese issues is

the introduction of a solvent. However normal solvents

for nmost polyners are_usually toxic, to cells and nag . .
100151] pthangl bringst Several hepeidts te) herProfiess: GLr I'sTFAUESAGNPIEEE, VIscosity,

R Pt (e ASP TR AR e o Oion process and

einbeagds efficenty epttof Y timeaoffbissmdkes ngoksibleutoado dweha tigoughput

CReraedn. B P ES oo eE Rol 6l B g it

t QaBRET f50AMANT or'Vineh RBHES: | dredON Qi fditbBiNed f Blguid handling

| arge"materials library screening. [00147] This nethod

i inpronesatior mod ainceasesf todtingn efficiBulor(@) thhiredwess hthg, amount of

576-fornul.ation.library.of binar | epds from 24 .
TORBHETID e 06 Chtiate Rratapid QB sohfiR icpgss. This can
eeBhdeCcddt 8 e8duchi béhsuaipiol &f FRorthirs MiBleSieBucily stiédsnig coating
et hanol in the process, the blending can be made by
udiring polpjmietizationdandh gwelkise rafies montgt avitho fulie pediumpand finally
sa 76 _for . may be formul ated in about 4
hrggﬁ%?ﬁg?tén&@fagnaag%m dyi nprovenent in efficiency.
[00148] This nmethod i nproves coating efficiency.

[00152] EEbrapatd te dthee solvemsathandl £aw alsbpravide pdditiohasbemofitsnél) ethanol

spreadi ng during the coatin rocess. Thi s enabl th
dAppisPeE 491 'alﬁn@filcah%ﬁv’a%rgwwgqaf BifATE (B (ks I be shfe for the
CRRMI ARG FCRA SuRSreWRArk follheRPelfieceisiRMRbuedl! @9 8Si8 commercially

I'Tbrary of 512 different surfaces can be coated in
aBailehle ini SR gratee(3) it i3-@shdourevaperatesod ayrbe tgmoved after the

usi nononer .qnl y. | ication of ethanol in coat, .
e PR ahe el e OeR SRgBe onf o  uplabaf Ak T there is
SHMfiRa cdieBdHot wilieSmARiRAfEnBbS SafbtysO1eEH0k;03) fithid a good solvent
uniformty and reduces possible coating del am nation.

Foe\d duge engieritymehi(@meghastic treromers dpilr isva RAE| sojvens for most
tﬂqoefyrﬂ?ﬂs sed §F E:af culture ware as a substrate; and (6) it can be readily removed

before curing and is inert during free radical polymerization, and thus side affects on

the subsequent polymerization of the coating should be minimal.
[00153] EXAMPLE 3: Human Embryonic Stem Cell Screening
[00154] Materials and Methods:

[00155] Acrylate surfaces prepared using ethanol as a solvent have been screened for human
embryonic stem cell attachment and growth. Briefly, the majority and minority
monomers as shown in Table 4 were blended according to the volume ratios of 70:30

and mixed with 1% w/v (photoinitiator/total monomers) of photoinitiator Irgacure 819

- 46 -



whi ch det erm nes nononer fornul ation spreadi ng during

coating process. Therefore a | arger volune of nononers
whawIvwsse coated on the sanme surface area whiREI/US2A%000589

to thicker coating. For exanple, w thout solvent the

coati ng was about 20-50 mm Thick coating was found to

be the cause of increased non-uniformty due to

e §61uéetbmf@c[tvohme]éth@imemk&dw]hmf fabar}%ri h%& iSoH! of the
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SWER 3 bREmWARaRUIFIWEIE ¢ R RASTY iR @o;ﬁiﬁﬁﬂéﬁplﬁwldsufglﬂlﬁ)a“e@ Precision
coverage. By using ethanol, fornulations are |ess

vMigropkateaRiveting ey tarmmrbler er@miﬂtlowpfe@é dETRFgh At “and the plate was
291? eQitCP r}zlogﬁl ﬁ];t n%&wood?ore’;m 4h of%%ﬁﬁ&ra&a'?he coatings
PGSy anount o ace ar
CQ’@lte' thein tchrsdkw&m MW/émhpdlsm(ldmeHz)an@e light @Mhom“rRC -801) for 1
Coat i ngj uni form ti/ and del am nat| on i ssues can
e

s i a}wgeyi lpCﬁGp légl,lsegylsqqdm PW)-HFplker aing, 4 V]gqsélng step was

9 erf({rgl%?ﬁ@trieﬁg W Surbddelid %%h\%élh oft 9BLwal ?’latté’s Qhas incubated with
em cal structures created using this ne wer e

aﬂ(ﬁmlevﬁbea%eelthﬁml foy t 1dir Fallowed by R0Aputedfl watealwiveinight to remove

assay. qver hour s 1a g wer.e found. ngﬁf@ i C i IG .10,

gPolpRa eRradialry Feprllviibe Purtases BPEhEane BIpTe LSERLPR,

or mor phol ogy (via crystal violet staining) was noted

(FIG FibRl 4t es iFgRgeRlion Ebhpbfionst hi s et hanol process
intains (neth)acrylic-coating consistency in |arger

6 vigsirmupsitimne| Magority Mewankeruni form érhnogpr@@apmgr and
priolifH)ation. [00151] Ethanol brings several benefits

t 9 the2pr ocesslycedol dirhethedties noNQMH(ethylsmoglytyl) dimethacrylate

nmakes ouls posFT@&&eﬂh?le‘ﬂ@ glydhomat ed | iins HewamRdic ettxylate
the fornul at GhcRIREESS and ‘i ncr eas Qﬁac@};lgiecMsng}mup to

10—t ﬁ1217>1 Th Tet Eéﬁ’k?;f ﬁ&sgl btet I\?e%ﬁgﬁn%pglé’%l

mat eri-al scre& r onot eq pr eadi
IAFTY e ; }.ac

to :\r\hn eve—a g\l‘l ||n; fnr m et

| gr ge §L§rfaceN8?F§é‘§y lﬁéﬁ"i‘i’é aut orat eq ﬁ}ewlﬂielr% mﬂfé‘ethacrylate

i mstrunent at | simeasrylater eases coat i ng efficiency. (3)

I{ redddes th¥ceprmtyitelyol mononer t ¢ lgkButasadipbdingihacrylate
coati ng procgedimedmgrylate fi nal coatijng thickness. This

can raguce cPBHmdihylsPtopangbaroatenpiGlocerof dimetieiceylste
whi | e reduci hgaglyl£6s i n coating dyring polynerization

amd SWRIg TN ul[uy- 1
fijnal }5,3 gr edg ?lg?%{g@&ﬁ{o%%e wéaﬁr%B?l%t [ o1 nka Fg%l%%ié]lmﬁﬂﬂéihacry ate

Cotpare fAt-s—ethanol
T |pt $f xg Flléﬂeihéfﬁ'ol?ﬂpa%% herzonte bey(efﬁyfe%e %1)%‘61)‘5?acrylate

aq
dlacry ate

[00156] All 96-well plates were sterilized by 25-35 kGy Gamma radiation prior to cell culture.
| MATRIGEL™ coated wells were used as positive control. Hl hES cells (Geron
Corporation) were cultured according to Geron’s protocols. Briefly, cells were
cultured on MATRIGEL ™-coated TCT flasks or 6-well plates in chemically defined
medium (X-Vivol0 basal medium supplemented with human recombinant growth
factors, available from Geron Corp.). Cells were passaged every 5 days at the seeding

density of 0.5-1 x10° cells/well of 6-well plate (~50,000-100,000 cell/cm?) using
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is used for bionedical or pharmaceutical processes and

thus shoul d be safe for the manufacture of cell
we@eovnsessxnar e for therapeutic cells or tissuespCT/B$2009/000589

is comercially available in USP grade; (3) it is easy

to evaporate and nmay be renoved after the coating

process w thout extrene conditions_such as. vacuum or

heeron’ s sup-quisyagion prefedpies(coagsaasent . dpligwed By washing with DPBS,
top e o |
B e e e L S

but is a poor solvent for nost polynmers used in cell
[00157] cEdrtthe expaingeras calls wesd sextled atithe de3ity of 3aA0QaeladfiG-yell plate

r beforg cur.ing and i inert durin i cal

BTOHED cale/Prh, Sy Prrgameniat st ' oo YA RIGELA-Ebed weils
S | MaAd isher) sheklatedod _Cell
ATANE o MRLAAPCoR 00 S .ol

Il
Seereanitnred] 00 #8 4irs Mader stariderdipell Melture wonditigns 63°C with 5% CO»)
Acryl ate surface repar ed, usi. ethanol as a sol vent
had\?é’rﬁ%eéﬁed;féf Z‘@HEBB‘T a%%?cgﬁ%?/%%‘fvb stem cel |
attachnment and growh. Briefly, the ngjority and

[00158] "AREPhIsYuERINGHRS Sssaf wak aved torexamidieethd noeber bf alkaléet phosphatase-
according to the volune ratiogs of 70;30 and m xe% Wi tte .
atase (AP)1sa

1PRSHAVE (Ppﬂéﬁetﬂnﬁ?@bﬁﬁppieétvﬁ;hiﬁﬁﬁwﬁg) Alsalipg phgsp
HBEEI R PRI ApCshianoh o SRR e

fzrogll$ diffepentiateononer, photoiniti ator and et hanol) was
deposited in each well of plasma treated 96-well

SRR R R T ——
SRirRach ismd.flﬁlbl?ﬂ;y afd dilcdewrhads %ﬁﬁfo@ﬂnhﬂ‘éﬁﬁie for 10 min at R/T

hori zontal flat in fume hood for r for the ethanol
t GOplreplbradt -wehplatoht iGedls wese evashed ange exithyil 6 pl of DPBS, and

TR, B PO o b S A (s 15

COPBSY prétetied g %h@p WeSPR&Y flabrsecknt Bhiedbity ,at t486/535 nm was
surface in each well of 96-wel| plates was incubated
vititzingdesing ¥ictenbmicppltrocade (Perdinddmenned by 200nL
of water overnight to renove potential extractables.

[00160]§l%%§‘;ﬂlit%¥nciﬂ?scﬁ§éﬁ ces were air dried before

I'zation. Table 4. Formnul ati on conpositions All
96-wel | plates were sterilized by 25-35 kGy Gamma )
[00161] rlachiatExampbe stort-teomegrbivttc of HirkES ARV @EIct¢anpd opamgpdiments of

?&]F%ﬁyﬁggth%%% icas%r aggsi, tsglr\llt et?colr)]ct)lglr(%lle'r sﬂfac%‘sz,scrggtlecli %sing an ethanol
coating process. Cells were seeded at the density of 35,000/well into 96 well plates
coated with (meth)acrylic polymer or MATRIGEL™, as a positive control using
serum-containing media Xvivol0 (with 20% FBS + 80ng/ml bFGF + 0.5 ng/ml of
TGFB1. 48 hrs later, cells were fixed and processed for AttoPhos staining as
described in Materials and Methods to examine for the presence of undifferentiated
(alkaline phosphatase-positive) hES cells. In the serum-containing medium condition,
AttoPhos ﬂuorescencé for the surfaces 53-3, 53-4, 53-7, 53-9, 53-10, were very
similar to MATRIGEL™ control. (FIG. 12). BCIP staining was performed to

confirm normal undifferentiated stem cell colony morphology on these surfaces (data
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Corporation) were cultured according to Geron' s
protocols. Briefly, cells were cultured on

WORIDRNGEEY t M) - coated TCT flasks or 6-wel | pl at BGT/U§2009/000589

[00162]

[00163]

[00164]

chem cal ly defined nmedium (X-Vivo 10 basal nedi um

suppl enented wi th human reconbi nant growt h factors,

avai |l able from Geron Corp.). Cells were passaged every
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-wel | plate (-50, 000- I ,
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nsi | . of I

HEAPLJohaBlong RN ¥Eh cofl proliay® powBk@l Sorbertng i for surface

MAT Ale b 6p)mizadsre forwdlS ellasltpresi ti ve control using

Mul ti dr opConbi ( Ther noFi sher) aut omated di spenser.
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%Wﬁﬁéén Ay I‘lﬁrg"qt'%“fﬁ)gewht 1IIISSSru a%éé&(’é‘é‘ﬁas processed
for AttoPhos assay as described bel ow. [00158]

B HRANQSHfIeAHdvE vt \IBs@ibeak Wigent! pRIEe$sOustx@ Bihagoltwiich not only
nunber of al kal i ne phosphat asepositive

cuablisiitigh dmeughputiyoativgmiiaasatarialiibrawafon celk pylturabrbalsp provides
ggﬁ%ﬁ’ég I‘é"kﬁ‘ﬁ%é@@itﬁ % BangR! OS{)h)ts%al Lif%ﬁé)ﬁl%% %g{ebgitrnggfdglgga highly

expr essi on or " Si

a%ss1bikes haitd palymet tatwelldbld {rhéth)abtylhte @otyideref Using surfaces from
i ncubation time, cells were rinsed wwth 150 nl of .
thel Bbeve Brosesrd ¥sHHETE abler Pesostrealn Marctivemadyculry Spehaypeptides,

i 49 I f ] 70813;
¢ Juf PG T HRIE S sohncll Reyily Srfadc/ WHQSap suppor
ofidifeRStiatad chumantsteth foel Qltuné rinvweHemiddy defindd medium. In this
tt oPhos fluorescent substrate (diluted 1.3.ip DPBS
émpglet wgexiepid I%a electon %{Fﬂei‘éen% %dP@dB%‘EaﬁIlﬁgéﬂfsﬁef%ﬂg-
at 485/535 nm was obtai ned using Victor 3 mcroplate

TRBRS. Lidror kdlventEkarREsting 00160] Results and
Di scussion: [00161] In this Exanple short-term growth

r 11l 1 S 1 1 o | L. " rd
Ul || T Cl I S5 Was S¢I'T cu Il | Ourjyrelit S Ul
i ff SOE’. L by i R ‘_StM?ym - Comments

ran acral Fal f.ad at i
A ) AT jl N ~J T T WA LA~ "L I~ HU[ yllbl

eH—f-f-e et
Digthy ether ~ o5t od 1S . i na_nrocess

|Settbe wer e seeded at 1362 densiH9¢.30f 35 000/ wel | into
[Metivb] pl ates coated|ew.6h (ngoB)acrylfc pol ymer or
NEWAReCEL(L M), @S a POYgTVe C%@$r Ol "USK B4, polar solvent control
E}é&lalc:-e%%lelll:aln:\:ll :’:{U :fccn -83,"6" LT U700 Frbo T OUllgI I
Ethanol =~ 78.5 -114.1

Butanone 79.6 -86.3

Acetonitrile 81.6 -46

2-propanol 82.4 -88.5

2-butanol 98 -115

Water 100 0 High polar solvent control
Dimethyl-formamide 153 -61

A series of monomer formulations were also selected to cover a range of monomers

which provided a variety of physical properties after polymerization. Formulations

for highly crosslinked polymers included TEGDA, GDMA, and BDMA. A
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TG-bl . 48 hrs later, cells were fixed and processed

for AttoPhos staining as described in Materials and
wORiboMsst o exam ne for the presence of PCT/US2009/000589

undi fferenti ated (al kaline phosphatase-ppsitive) hES

cells. In the serumcontaining medi um condition,

At t oPhos fluorescence for the surfaces 53-3, 53-4

5 formulg@ndor Seeliable (Reth)agprlgie pohimes wap SRZRIbEI forpulations are

control.. A FlG 1:BC Bstainin e
o it bt SRS & R Qb daliiR, B LT SOtRa sotvents ar
Nkl Gh AUHION. (Thesestsrsuggated Bat Raahe ahdwter weretroe suitable for
absence_ of a pePti de conjugated. to the %ynt eti c le ethvl
péryrations shat gl bespmehighly crasslinked SmeHpRUNldc aelymesy, while ethy
S t Sas . All the
¢ BERPEld bhobE Ve Wb o MWbie (ATRRCORE ANy, A
c evllvehtb @xtepe thekanes ovese Alsatihere wientespend tetbe tcytler nlefin copolymer
growt h of undiffel‘;é_nti alltsﬁ hES cells in
sepadrasdhn base maAen-ar celeai@re YS8ES- This in turn can
provi de a powerful screening platformfor surface and

i thiBhgat ol g€kbatfids! U - ofl &H&Bbnding monomer

[00165]”&%&'&%5}% hEhg T I_\}’:Ogg“{é‘g?ven s ResuIHtél in Suitabl eg s

COEEGPds GDBIG8T BDMA) evExairedesitlaBovd, phatoinidigtor iltgagurg 2022 as
sol vent process using et hanol h%i ch not only %E%%l es 250 ul of
histgrk dpredlaigiut Theaad 3hyl 6f stockdeapilahion yasa# L
C | oy 590 higlisn Wollftiods. Due to
;UL Bllof, AP IMESE S TRGRR DR bfhRlign Molitols. D
C nfisbilinksued Ak ape hidrdvatelr wessvabl stidoted( foethi} st.yThere2 pl of 50%
paol ymers. Using surfaces fromthe abgve processes we
wEeranasioa sodutiasnpetsadepositesh it wachied R %3,6-%3{?, fylis olefin plate.
PERL i f h T Scubbd ™ i | ition.
o it e Batd with Sod TR, tefoR THRIRINE deposido
hgpedifisdlBmtisebacuatt plasmaitreachenti wad Cyrroed CeBinetieatment. Later,
In this Exanple, we ﬁxt ended .t he sel ecti on. of sofl vg%ﬁ o
adhe sobyeats Were pypperatsdnp dry enyifqqpens el agnitjoged, 1gy 3 hir to remov
SmaIYT(E'PS'%f TR sl A pRO&RtbnlerRfidL 8t RAmIWIYUFethe coating surface.
for ations were al so selected to cover a range of
nbivattyy thenblath wereviuted vaingaKewary 860 milsedi Y| curing system for 60

properties afte lymeri zation. Fornulations for. .. ...
hiesengs eitess ik - orieRS 1 Rtiasst g0 Prdisal SygeR intikifion. All of
Bl ForfihtigAY Rt MY f60fontte 303k o? 1fgaBlde) oD Y B@¥EDarocur 1173, 20%
pol ymers was SA02. These formul ations are shown in ,
Taigheuré 81Bodsythiotainyratfr. f our formul ations in twel ve

sel ected solvents are listed in Table 7. The results
suggested that hexane and water were not suitable for

f | ati.ons that.wl] .becone highly crosslinked
(ﬁ{é‘%égﬂ%ﬁé@s fopaplationsi | e et hyl

Code Formulation Comments
TEGDA | Tetra(ethylene glycol) diacrylate Highly crosslinked hydrophilic
(1000ud) acrylate
GDMA | Glycerol dimethacrylate (1000ul) Highly crosslinked hydrophilic,
methacrylate
BDMA | 1,4 butandiol dimethacrylate (1000ul) | Highly crosslinked hydrophobic,
methacrylate
SA02 HEMA (800ul), Carboxyethyl Loosely crosslinked swellable
acrylate (200pl), Tetra(ethylene (meth)acrylate coating
glycol) dimethacrylate (30ul)
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Fr R o | BB KT Fosn s ap bR o for
wi t O tmgtipelpblg at 10Q51 atirofeiNerisrysz farpptationys ni  of

stock fornmul ati ons were al so dissolved in 125 ml of

DVF to obtai n 75:25 _forrrul ation s_oI uti ons. Then 2 ni
0016610Fo Qi S T RSP P BT A i of stk

U feRluBfion txl}kr%léoBhE)g%Wgﬁ 3h "BL it oY GSMEMPLBRIR 75:25 formulation

treatment as descri ove. Wthout allow ng for
sedluwgarts. FHap2ndtof gormiilagompbelutsn weas eepaerited intoraadh atedl of 96-well

u(?}ilcrl]i% o>l<eef[1]1? Blal'z\:ecs:j 81(‘)}96 gﬂalteséegadul;ée%ut;eia?e ?v%/tﬁtgeq]};igcﬁ tr%gtment - vacuum
plasma treatment as described above. Without allowing for solvent evaporation, the
plates were cured immediately using Xenon RC-800 pulsed UV curing system for 60
seconds with dose of 10-15 mW/cm® in nitrogen environment to prevent oxygen

inhibition to free radical polymerization.

[00167] To evaluate extractables from selected coating and processes, 200 pl of ethanol was
filled in each well followed by shaking the plates at room temperature for 1 hr before
collecting the ethanol for HPLC analysis. The HPLC system consisted of a Waters
Alliance 2695 Chromatography system equipped with a 96 Waters Photodiode Array

Detector and a Nova Pak C18 (4p) column. The flow rate was ImL/min. A gradient
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seconds with dose of 10-15 nWcnR in nitrogen
environnent to prevent oxygen inhibition to free
w0 2@vogd55pol yneri zation. [00167] To eval uate PCT/US2009/000589
extractabl es from sel ected coati ng and processes, 200
m of ethanol was filled in each well followed by

shaki ng the EI ates at roomtenperature for 1 hr before
Elow eaft iavgton eleetaminowatﬁnrwaﬂuﬁqﬂnaﬂ‘ysu gradignt sparted at 95/05

?%1?6:6 mtglgfg 518 Sg}rolgée?%se\ég Lole B]E’l g@‘ w%tt%ﬂ/ggetérgga\gtover 45 minutes. The
Bhiahece eﬂt&e as Bedigained aaBsPGa Alﬂ\tatd:’@kre@na&zécﬂmﬁw nm. The
colum. The flow rate was | L/ m n. radleEI{)Mﬁoon d d
Hoak wspults vewe sidlatde & Ipal the é@tew@mw G g detecte

{tlile%s fr%?n YRR HACE rﬂf@ﬁn&%tleﬁoﬂ{?med &rﬁcﬁéﬁPOin solution
wat er cetonltr|le over m nut es he Co

pelyperahticre Mwtsa ﬁapmhmlnmansB&O@ashMg ordangl vag@ng time, may be
anal yzed at 215 nm The final su ts vi@ge li st Tabl e

Becde vafh sich solEen a1 garZaRPS MsHHaRs o pmos; Bggiyent. In
EbAREE, lﬂsfn%rﬁtﬂéi'l s%l%tssﬁitﬁ rélQF ngllé(Wo'ﬂ?r%t b&At, FBED L diethy] ether,
particularly in solution polynerization, Extra steps,

acatbnea smethhinols i etlwlvva@hata,g ethanb]o niguterzang mceﬁongnlena%fpmanol 2-

eede @:‘fg sy ch sol é rrerl zation net hods or
B‘W—m?lorqs lﬁé’ Yot SR ”(?Sﬂi'rast usi ng ot her
solvents with relativel y I ow boi li ng point, such as
di ethyl ether, acetone, nethanol, ethyl acetate,

fL,pp®! . butanone, acetonitrile, 2-propanol, 2-
but anol , reS| dual sol vent should not be a concern.

Ial )

W22 0 Ay IR AR AT SO
anal ysis. Human Iunggf’ivﬁ%ﬁf%‘f@l?m ATCC# QCL-171)
\/\PrSOlgFNAn o confluency V%) scove' s Modi fied
DRli¢thylather MedNem s[ippl emeMioed wi th 10% Net al_Hovi ne
ser Avetate st pnddod cel | cul Nere condj tion¥o Cellls were
hamyeagimd usi NYe0. 05% t r ypsion/ EDTA and sBeded at the
dengidadolrf 5, B0 CeTTS/weNo. Cel | s| wer eNgr own jat
ugm Ce[T m)rru € conoNtol ons (5% L;UZNOJ/C). The
J

I ; H\b{ fJ,,UUb |60@')| utTon L’%bOlz
D”"D L o i brdR88E, T 359 offega tof) was
TPV Y R P R N 2 A
on each surface after 72 hours |n cul ture. The assay
was performed according to the manufacturer's

protocol. Briefly, after aspiration of culture nedia,

[00168] &#{Pg rv%edf Qiﬂtong%{;% $ eélélt&gé bgflz lé”kb gﬂ:ﬁd ?Pcﬁ%foqp %%Sr to cell

berdtoxdityl BRAIPAS. 1 OFuAfan lung ﬁbroblasts (MRCS, ATCC# CCL-171) were

grown to confluency in Iscove’s Modified Dulbecco’s Medium supplemented with

10% fetal bovine serum at standard cell culture conditions. Cells were harvested
using 0.05% trypsin/EDTA and seeded at the density of 15,000 cells/well. Cells were
grown at standard cell culture conditions (5% COa,, 37°C). The CellTiter 96®
AQueous One Solution Cell Proliferation Assay (G3581, Promega Corporation) was
used to determine the relative number of viable cells on each surface after 72 hours in
culture. The assay was performed according to the manufacturer’s protocol. Briefly,

after aspiration of culture media, a 1:5 dilution of MTS tetrazolium reagent in
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37C and 5% CO2, the absorbance at 490nm was recor ded.
CellBind(r) treated TOPAS surface was used as the

wopmoarss2 substrate control. This data was userPCT/US2009/000589

determine (meth)acrylic fornulation cytotoxicity as
shown in FIG 13. Surfaces with normalized absorbance
of 80% or higher were considered as not toxic.
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- pesuitsyeatli thatésom duefades wemr@anklldmgdfae mohdoxial dhe destedDnfaces were

Tahl e 6) . 001 th .
e vab Srer anr el sndaam it SicBby Bt sue (58T as shown in
GShac ereQ{quh%t Wer féﬁ%d Fork ivhBhets TEUHA (B, VRGDMA (c, d),

di ssolved in m of selected solvents as listed in
BABVIA (8, Housing ethanelmsragsolveat &, v, ) A¥YIFas atsobient (b, d, ). Crystal

%g{}%{t !éaq{r}]\}élgg}ljﬁg%so%la ttgi lIIr)IQ/I?F %oﬁ ues’%ol ﬁxhéf.ﬁatﬁ)hqgéﬁ ?on{(jrackmg for
Fhensaloa GDMARR] BN (sesiThble@)each wel I of a 96-wel |

cycllc olefin plate. The plates were treated with
acuum pl asma before fornul ati on deposition.

[00169] §9em*ppar@ ahe Jess icnesslinkes AvepliabintmethiasrylatsicoptinesediOfi mg of stock

[00170]

b A SERUPERL b £k AT ATSS AFYEetetsens

hbted hiRjrablet3ytoafbriihapsRixiaaklyaltd fomeratidn souiiansBué enmiscibility
of hum di ti; on the coating surface. Finally the plates

insves, ethybet @rsandghexemwem@cg oeleptad sargthigvestulhagy 1&5}@? & solution

L5 RGN bSO SEHRTS, Tk B ore s

Kraghi mhmﬁ%lm béf@té futmufgiodaigpasition S pekifically athe Ozlacuum plasma
SA02 was al so dissolved to 1% 1 n DVF for coating

tregimephwas §romingt G IBId® Eradipents deptrhtheohv R WererW@ﬁorated m
}‘LHFO@?R aetnklﬂgnfﬂglgx PP ol RurdHE e Ra; §98r BH dl'feegoant and prevent
1'g a 0

at sanme dose W t hout rylngsepto sol ution
paxdentionaifi lmmidibn enrthp toatmigesucfhce. hEingllptlesplags were cured using

TN LN AT IR BT YT P
P RERYLHCA LAt WAV CIRFEQPY inhibition of the free radical
polymerization. As comparison, formulation SA02 was also dissolved to 1% in DMF
for coating. 1 p I of the formulation was dispensed in each well. Then, the coating
was exposed to Xenon RC-800 pulsed UV light at same dose without drying step to
do solution polymerization. One replicate of the plates was stained with crystal violet.
Crystal violet bound to the negative charged group in swellable (meth)acrylate to

provide contrast under microscopy.

FIG. 15 shows microscopic images of crystal violet stained swellable (meth)acrylate
layer in wells of a 96-well plate, using ethanol (a), 2-butanol (b), water (c), and DMF
(d) as solvents in the process of preparing the swellable (meth)acrylate surface.
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[00170] FIG 15 shows m croscopic inmages of crystal
viol et stained swellable (neth)acrylate layer in wells

W@b00a/096521el | plate, using ethanol (a), 2-butapdi/u§isp9/o00ss9

water (c), and DMF (d) as solvents in the process of
preparing the swell able (neth)acrylate surface. Crystal

vi ol et staining showed that using acetone, nethanol,

eOnystal adelehstaining shewed thayusingrasetonst Bisthanpl, gthyl acetate, ethanol,

2 n 2-~hu t i [
ZBESR Son) 2805herBl SR R O AT et
o{methjueryhte @0 6tidgstast shookn bynekdriples bf ethanacmkir xbtitanol in FIG. 185.

wat er and DMF showed a | arge area of potenti al
eRpEaTIFE: orate st DRI shenwied & daties rged pORYIBRASIckyPRRYFG 9f substrate

P il ' &F #b Ur{gal MAIORR staini
DR TREAAZSOAL SRR FUPERalbLRIE B N s
[ Gdichlshggdstsithpotherveniinafailed opeps meshed out.

Lysd yd yAsnd yG uPr oAr gd yAspThr Tyr ArgAl aTyr (SEQ I D

R NN L e A

Sed 1 Nod) %E%ﬁ%ﬁe@-o%ﬂﬁ%\bﬂﬁw@ weigatryateDdating surface
wer e di spensed in each well and allowed to react for

1(SA ) .usifigeD CAMH fimashod. Avigfbp 50 dd- eb0.4tmhEDR asid5 mM NHS
phqgsphat e fer pH 7.4 were_ di spensed in t he [l

Sloton oD e et 15 ey SP RATENCL By IFHF g . Then.
! % Spifd QNP ; i £ vere g d
T B B P Syone dispense
wirtté thehwelp hiad alldowdd @rreactdonvhitsdr. Pepide jlution W@S.iatg'tr@giaced with

c ulture, all.experinmental plate sterilized

oM hingtate Bluiog SBFh g7y s io il WUH 57 g i wetts were
diEHR vith phdspRAB BLLRORM waed washing twice with 200

m Dul becco' s Phosphate Buffered Saline (DPBS). H7 hES
cells were seeded on peptide conjugated swel | abl e

[00172]( Fetthstagiem ealleculinre.aakd xperimeniah plaies Brerestepdiged prior to the cell

[00173]

cell.s | - j . . . em .
Sl b A OV b 8 S e oo i
fiwﬁxhcr%ﬂmﬁ_l mnbamh’sL El?‘dsphatéb}gfﬂ?%r_?_c(l;zsbdlﬁn;aq]{l)ﬂBS)h&g7 hES cells were
transtormn r owt actor - ram .
Syetledan PeirreonmEpisd Dbl mDperlals piriaceh sl density of 35,000
LSS AP RROLI Bl 381900757 R PGBl ey (X0 o
hi.enzald80 mmhdasid Gedoblasulgrewth Gotwti (HFGITS, 037 @glnk kransforming

5% CQ2). and_t hen re fix nd proc t t oPhos

gyt inab o FerAD BrmE S SopsiRe ST RIGBL ehRieg rets were

| dsed é%‘éﬁ’ivg‘%ﬁ@& foP dtmdtif LR 5@%@‘6? HndiEeréialed-hES cells. Cells
were cultured for 48 hrs under standard cell culture conditions (37°C with 5% CO5)
and then were fixed and processed for AttoPhos assay to measure alkaline

phosphatase activity, which is a known marker for undifferentiated hES cells.

AttoPhos assay was performed as follows: Briefly, at the end of incubation time, cells
were rinsed with 150 pl of DPBS and fixed with 4% paraformaldehyde for 10 min at
room temperature (70ul/well of 96-well plate). The cells were washed once with 150
pl of DPBS, and treated for 10 min with 100 pl of AttoPhos fluorescent substrate for
alkaline phosphatase (Promega) (diluted 1:3 in DPBS) protected from light. AttoPhos
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[00173] AttoPhos assay was perforned as fol |l ows:
Briefly, at the end of incubation tine, cells were

WO Rovgeehssi t h 150 nl of DPBS and fi xed with 4% PCT/US2009/000589

par af or mal dehyde for 10 mn at roomtenperature

(70m /well of 96-well plate). The cells were washed

once wth 150 m of DPBS, and treated for 10 mn wth
18lgorescent imersiPnesA3y/3bY agcwns oblarady wting Migton BiiarpRlate reader

p aat Py | d ; deiit RbeliBhEr LGk
fk%er%n&lln?g%?’fer&t ORARY | A b et ‘{3’25@?}% PREARE jZfaces was
nexpressedas 84 offudisscegt ivtansity oScalis@nipleatreMASRIGIEL™ control.
(Perklin Elnmer). AttoPhos fluorescent intensity for

experinental surfaces was ex
[00174); Th

ssed as % of .

Brag feRtlin are hown dBl PG -t uFBe SRPYderepRiEgtpd)swellable
¢ 0 t r . 93BGk, Meftlafol, ethyl
12‘%@%&%&% %égb c%—%ﬁgggatégg%\%\cg ?ﬁ% Eél(v ?rﬁet?h?gégr yl’at_g. ety
Sagdate pethandsbyanares sedonitrile, 2propanck 2-kwananwere similar or better

th I acetate, et ol ... but anone ..
aenMATR L Y i paams Lo Rfranind SERES gy HCTP staining
bQlak ?)@rﬁ)ﬁﬁ&l MATS (AR Gbfhall dhdSiRBREdtédStem cell colony morphology on
undi fferentiated stemcell culture. BCI P staining was

pthebosurées tlagomdtishawnd r nedontrasti ¢datinsmpiogesad ysingwaggriand DMF
colo mor phol o hese surfaces (data not shown).

| ' eg%ﬁ'sé?g?&c}' g%{ﬁ }%Ssé&lg%rg'ssed usi ng water and DMF

were | ess supportive for hESC culture. [00175] Results

[00175]a RdsiDissmd IBE@Rsioh00176] A broad range of solvents in

addition to ethanol can be used in the bul k phase

ol yneri zatio in situ Jyneri zatign 0CesSs.
100176138 Brapgents O bt 2Bbg) Geriband) it BY f5eddhe bulk phase

[00177]

2 g%lgfmelriizﬁt:‘{%ﬁa?n SRUPBH rhdrPARoh ) prob&s (deEdHea! ITRRERAMNents, solvents

vents t are‘inert to the sel ected substrate
ppowidieg good sohdility tterdogtfiosdiohsin ghe farsrulations @nd sobignts that are

surface, ene of , sol vents.assists with th r.eading.
oo O F SeiebRd SubSREBTa i Bies HRardupitise SR RpVRiSridion. Low
C QifPA R edpyOsf QALY a6Q§P vatiEth spesdagdod efrBfudations. Low boiling
pol ymeri zation. As shown in the results described

heeiat solvenss can meqraplpieby prrsarycompletplytremoreg bsforepeiymerization.
tqQq c ki.ng. of e | .Qr _hi i ] lead
AR Al S et LY GRS porencany s
S wostatldhg of i opdtiag ol ghly @bdsslisiadveratiags atd ome lead ko uncoated
t he net hods descri bed herein jnc¢lude, but ?re not

| PFhesdon dhe sehstraive, Eramplesdtt, supbly solveats Qs uss; Wihgpe methods
bué%gg hePEE iRGLAL, | Bl arg'lﬁ{g qgﬁﬂ&i to,_zT'c_lQ’tgn@,n Hethanol, ethyl acetate,
Pre ave boi t

erably the solvents use ing poin
r athgnoig biitanome beton}4i2, t Bpaipend], 22@ndlr Braferbblyt ths0®dyents used
t ga\?eblgolillting point ranging from about 34°C to about 120°C, from about 50°C to about
100°C, or about 70°C to about 85°C. Ethanol and 2-propanol are good candidates for
commercial production because of their solubility with the monomers, compatibility
with plastic resins, low surface energy, hazardous waste management, and safety

concerns.

Thus, embodiments of CELL CULTURE ATRICLE AND SCREENING are
disclosed. One skilled in the art will appreciate that the arrays, compositions, kits and

methods described herein can be practiced with embodiments other than those
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100C, or about 700C to about 85C. Ethanol and
2-propanol are good candi dates for commercia
w@e@dogtsson because of their solubility wth tPEr/US2009/000589
nononers, conpatibility with plastic resins, |ow
surface energy, hazardous waste nanagenent, and safety
concerns. [00177] Thus, enbodinments of CELL CULTURE .
AttiRrlose. A SisREEN fabedimentssark psesantechier rippses pfijiHustration and
tg%l§rf ¥g|| appreci ate that the arrays, conpositions,
kPP BHY et hods descri bed herein can be practiced
wi th enbodi nents other than thosedi scl osed. The
di scl osed enbodi nents are presented for purposes of
illustration and not limtation.What is clainmed is: 1.
A nethod for producing a cell culture article having a
synthetic polyner |layer, conprising: diluting one or
nore (meth)acrylate nononers in a solvent; dispersing
the diluted nononmers on a surface of a cell culture
substrate; renoving about 80% or nore of the solvent;
and pol yneri zing the nononers on the surface of the
cell culture substrate after renoving the about 80% or
nore of the solvent to formthe synthetic pol ynmer
| ayer attached to the surface of the cell culture
substrate. 2. The nethod of claim 1, wherein renoving
t he sol vent conprises evaporating the solvent. 3. The
met hod of claim 11, wherein the solvent has a boiling
poi nt of between about 500C and about 1000C. 4. The
nmet hod of claim 1, wherein the solvent has a boiling
poi nt of between about 700C and about 85C. 5. The
met hod of claim11, wherein the solvent is selected
fromthe group consisting of acetone, nethanol, ethyl
acetate, ethanol, butanone, acetonitrile, 2-propanol,
and 2-butanol. 6. The nethod of claim1, wherein the
sol vent conprises ethanol or 2-propanol. 7. The nethod
of claim1l, wherein the solvent conprises greater than
95%
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et hanol. 8. The nethod of claim1, wherein the cell
culture substrate is formed froma pol yneric

worgaoe9eb2 9. The nethod of claim 1, wherein cePCT/US2009/000589
cul ture substrate conprises cyclic olefin copol yner.
10. The nmethod of claim9, further conprising plasnma
treating the surface of the cell culture substrate
pWhat ig Jaigiedpgr si ng t he di |l uted mononmers on the
surface of the cell culture substrate. 11. The net hod
of cl ai ' i.Zil :
coimpr ; et 06 By LTBH LEhdd akitfs RAREE L fheticpolymer layer
The netbagrisifg:cl ai m 11, wherei n exposi ng the nononers

to UV radiation conprises exposing the.nmonogers to
pul sed dENtiRERReATBATC (MEh)Fery HRTRBEMEE & PAPTHRS,

wher ei g; i bk ' |0 U&ER SuBhiredub@ffe;
of bet GsEaSiTBhe Bl pfohii B EIREINQeRRuRieutRRe
power ofmdengemout 86%uor Morewfeh@sadwehtadut 100 MW cnp

is delivered.. 14 The net hod,k of ai 1 ein

exposi RYYPIREZIRSBREICOFETIRP P d) e tﬁ%ﬁ?}m@? substrate after
exposi ng t hg. BRI BESatoRt 86 R ihdRB of iHdabIveht fof@eH the synthetic
protection. 15. e method of claim1, further

conpri si ng wakyimendayenattached e thesupfacs ofethe ely enltuie sabsirate.
sol ution conprising the solvent. 16. The nethod of
claim1, wherein the one or nore (neth)acryl ate

MPNONEThe ethodedfeddifd] fwitsieih Remeviag phe @ edns tomgrisds evaporating
mul ti-functional (neth)acrylate nononers and

conbi n#eisoh€nbf nul ti-functional and nono-functi onal
(rmeth)acrylate nonomers. 17. The nethod of claim1l,
wherei n pol yneri zing the nononers on the surface of

t Be celThe aiekhiadraf ctaibst neliezeihahd arivert hes s boilingtpomt of between
pol ymer |ayer conprises formng a swellable

( met h) a‘a?lg}|58t%ap%9é?‘%tﬂ§9 he method of claim 17,

further conprising conjugating a pol ypeptide to the

swel l abl e (nmeth)acrylate layer. 19. The nmet hod of

chai m The wieghcdi of chaim brwheneie tierstl g bas4 hodingpeortwf between

about 70°C and about 85°C.

5. The method of claim 1, wherein the solvent is selected from the group
consisting of acetone, methanol, ethyl acetate, ethanol, butanone, acetonitrile,

2-propanol, and 2-butanol.

6. The method of claim 1, wherein the solvent comprises ethanol or 2-propanol.

7. The method of claim 1, wherein the solvent comprises greater than 95%
ethanol.

8. The method of claim 1, wherein the cell culture substrate is formed from a

polymeric material.
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conprises glycerol dinethacrylate. 20. A nethod for

screening cell-synthetic polyner |ayer interactions,
w@owpioyssng: diluting, in a solvent, one or nOPEI/US2009/000589

(rmeth)acrylate nononmers to forma sol ution; dispersing

the solution on one or nore surfaces of cell culture

substrates; renoving about 80% or nore of the solvent.

f Pom t R&e medhnsk efecdpinnl.ovhesein cgb cyleisubsiggte ¢paprises cyclic olefin

neth)agg%%ﬂhg.nononers after renoving the about 80% or

nore o e solvent to forma synthetic polyner |ayer

on the one or nore surfaces; incubating the synthetic

pol ymer layers wth cells in a cell culture nedjum
o Chaps A PriudRersomarsH A arpupE e Fface of the

each s ' . : . ol & surf
i ncub aiééelgaﬁ{%ﬁ'?[ s%kéwﬁ&dﬁ gcyd Q{JSF Wg %ng [ t}rll\n@ ggﬁe\%\hﬁg)rn gi r? Sorfth surface

r enovi nfjtheleell soltyrestibsioitepr i ses evapor ating the sol vent
fromthe one or nore surfaces. 22. The method of claim
20, wherein the cells are stemcells. 23. The nethod

of 1.cl airhe RthddWtdMim LRI ipdSnikdrBSHEBtht nedionttds Ediprises
one or nore surfaces prior to dispersing the solution.
24. Thexpusingdle ofonomgrntoddV rediatien.n pol yrreri zi ng t he
nonomers conpri ses exposing the nononers to W
radi ati on. 25. The nethod of claim 24, wherein exposing

t b2 nomaseiethddodaiman, aflicasin eRPAMinSHhS ntotpasri® Uieadiation
nmononers to pul sed UV radi ation. 26. The nethod of

cl ai m OWMPRAKS €EPosIAg e snerarersfe pulerddl Vdadiatiorte| i ver ed

at a dose of between about 0.5 J/ cnR and about 1.1 J/

cn? at a power of between about 5 mWcnR2 and about 100
n¥8.c 2 The n@elodvdrobdm 27 whEhedn thet fudsbddf V ahdibtiorRi, delivered at a
wher ei p expgsi ng the nQners to UV radjathon

conpri dese RS bEAGOOHED o RoR HRp S 4Es 3 power of between
NI 1 098kbut 5 mW/cm? and about 100 mW/cm” is delivered.

14.  The method of claim 11, wherein exposing the monomers to UV radiation

comprises exposing the monomers to radiation under nitrogen protection.

15, The method of claim 1, further comprising washing the synthetic polymer

layer with a solution comprising the solvent.

16. The method of claim 1, wherein the one or more (meth)acrylate monomers are
selected from the group consisting of multi-functional (meth)acrylate
monomers and combinations of multi-functional and mono-functional

(meth)acrylate monomers.
17.  The method of claim 1, wherein polymerizing the monomers on the surface of

the cell culture substrate to form the synthetic polymer layer comprises

forming a swellable (meth)acrylate layer.
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28. The nethod of claim 20, wherein polynerizing the

nmononers on the one or nore surfaces to formthe
w@whetssz pol ymer | ayer conprises form ng a shel/Usishe000589

(meth)acrylate layer. 29. The nmethod of claim 28,

further conprising conjugating a pol ypeptide to the

swel lable (nmeth)acrylate |ayer. 30, The nmethod of .

cll&i m de mpoddiclaim |5 fyrthesremprisingeogiigatinga polypeptide to the

MONOMBLS o118 (HER) Ry 1t TRHACT yI ate.

19.

20.

21.

22.

23.

24.

The method of claim 1, wherein one or more (meth)acrylate monomers

comprises glycerol dimethacrylate.

A method for screening cell-synthetic polymer layer interactions, comprising:

diluting, in a solvent, one or more (meth)acrylate monomers to form a
solution;

dispersing the solution on one or more surfaces of cell culture substrates;
removing about 80% or more of the solvent from the dispersed
solution;

polymerizing the meth)acrylate monomers after removing the about 80% or
more of the solvent to form a synthetic polymer layer on the one or
more surfaces;

incubating the synthetic polymer layers with cells in a cell culture medium,;
and

characterizing a predetermined cell behavior for each synthetic polymer layer

with which the cells are incubated.

The method of claim 20, wherein removing the solvent comprises evaporating

the solvent from the one or more surfaces.
The method of claim 20, wherein the cells are stem cells.

The method of claim 20, further comprising plasma treating the one or more

surfaces prior to dispersing the solution.

The method of claim 20, wherein polymerizing the monomers comprises

exposing the monomers to UV radiation.
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25.

26.

27.

28.

29.

30.

The method of claim 24, wherein exposing the monomers to UV radiation

comprises exposing the monomers to pulsed UV radiation.

The method of claim 25, wherein the pulsed UV radiation is delivered at a
dose of between about 0.5 J/ cm? and about 1.1 J/ cm? at a power of between

about 5 mW/cm? and about 100 mW/cm? is delivered.

The method of claim 24, wherein exposing the monomers to UV radiation

comprises exposing the monomers to radiation in nitrogen.

The method of claim 20, wherein polymerizing the monomers on the one or
more surfaces to form the synthetic polymer layer comprises forming a

swellable (meth)acrylate layer.

The method of claim 28, further comprising conjugating a polypeptide to the
swellable (meth)acrylate layer.

The method of claim 20, wherein at least one of the selected monomers is

glycerol dimethacrylate.
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