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bet ween 28eellday and 35-day as well as between 35-day and 42-day. OPCs
derived from human ES cells were i nmunostai ned for the OPC marker,
Aigl (green) and nestin (red). [0015] FIGs. 5A-F are fluorescence

i mges of hES cell-derived OPCs on Matrigel TM (A) and on acryl ate
coated surfaces 22-2 (B), 22-3 (O, 133-4 (D), 24-10 (E), and 72-2
(F). [OO016BRIBFSUNMBMIRI)Ss are not necessarily to scale. Like nunbers
used in the figures refer to like conponents, steps and the liKke.
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of certain terns used frequently herein and are not neant to limt
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[0012] FIG. 2A-C are schematic diagrams of cross sections of cell culture articles having a well.
Uncoated (2A); coated surface (2B); and coated surface and side walls (2C).

[0013] FIGs. 3A-C are fluorescence images of immunostained hES cell-derived OPCs after
replating on acrylate coating surface 123-2 (A) and 95-2 (B), and positive control surface
Matrigel (C) between 28-day and 35-day. OPCs derived from human ES cells were
immunostained for the OPC marker, Oligl (green) and nestin (red).

[0014] FIGs. 4A-C are fluorescence images of immunostained hES cell-derived OPCs after
replating on acrylate coated surface 123-2 (A), 122-3 (B) and Matrigel™ (C) between 28-
day and 35-day as well as between 35-day and 42-day. OPCs derived from human ES

cells were immunostained for the OPC marker, Oligl (green) and nestin (red).

[0015] FIGs. 5A-F are fluorescence images of hES cell-derived OPCs on Matrigel™ (A) and on
acrylate coated surfaces 22-2 (B), 22-3 (C), 133-4 (D), 24-10 (E), and 72-2 (F).

[0016] The drawings are not necessarily to scale. Like numbers used in the figures refer to like
components, steps and the like. However, it will be understood that the use of a number
to refer to a component in a given figure is not intended to limit the component in another
figure labeled with the same number. In addition, the use of different numbers to refer to
components is not intended to indicate that the different numbered components cannot be

the same or similar.

DETAILED DESCRIPTION

[0017] 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

— e "'_'taken'in a_limiting_sense-_ 0 O PR

[0018] All scientific and technical ferms used herein have meanings commonly used in the art

unless otherwise specified. The definitions provided herein are to facilitate understanding
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of certain terms used frequently herein and are not meant to limit the scope of the present

disclosure.

[0019] As used in this specification and the appended claims, the singular forms “a”, “an”, and
“the” encompass embodiments having plural referents, unless the content clearly dictates
otherwise. As used in this specification and the appended c¢laims, the term “or” is
generally employed in its sense including “and/or” unless the content clearly dictates

otherwise.

[0020] Unless stated otherwise, ratios of compounds in a composition, such as a solution, are

stated on a by volume basis.
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[0021] As used herein, “have”, “having”, “include”, “including”, “comprise”, comprising” or
the like are used in their open ended sense, and generally mean “including, but not limited

33
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[0022] The present disclosure describes, inter alia, articles having synthetic surfaces for
culturing stem cell-derived OPCs and methods for culturing stem cell-derived OPCs on
such surfaces. In some embodiments, the synthetic surfaces are used in combination with
a chemically defined medium to culture stem cell-derived OPCs. The surfaces may be
useful in differentiating stem cells, such as hESCs, into OPCs or for proliferating such

stem cell-derived OPCs,
[0023] 1. Cell Culture Atticle

[0024] Referring to FIG. 1, a schematic diagram of article 100 for culturing cells is shown. The
article 100 includes a base material substrate 10 having a surface 15. A synthetic polymer
coating layer 20 is disposed on the surface 15 of the base material 10. While not shown,
it will be understood that synthetic polymer coating 20 may be disposed on a portion of
base material 10. The 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

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

~iiclude glass Thaterials Such as sodaclime gléss, pyTex glass, vycor glass, quartz glassy ~ T



1 cH, cH, i Neopentyl glycol propoxylate (I PQ OH)
diacrylate ocH o 11111 H20= CH -C -0 (c,H0)m CH2 -C -CH2 (0C3146)n O
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polymers, polystyrenes, polypropylene, polyethyleneimine; copolymers such as
poly(vinyl  acetate-co-maleic  anhydride),  poly(styrene-co-maleic  anhydride),

poly(ethylene-co-acrylic acid) or derivatives of these or the like.

[0025] Examples of articles 100 suitable for cell culture include single and multi-well plates,
such as 6, 12, 96, 384, and 1536 well plates, jars, petri dishes, flasks, beakers, plates,
roller bottles, slides, such as chambered and multichambered culture slides, tubes, cover
slips, cups, spinner bottles, perfusion chambers, bioreactors, CellSTACKs® and

fermenters,

[0026] Synthetic polymer coating 20 provides a surface 25 on which cells may be cultured. The
synthetic polymer surface 20 includes polymerized acrylate monomers, selected from the
group of monomers provided in Table 1 below. Other materials (not shown), such as
peptides, may be incorporated into or conjugated to synthetic polymer surface to produce

a biomimetic surface.

Table 1: List of acrylate monomers

Monomer name Monomer structure
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[0027] The acrylates listed in Table 1 may be synthesized as known in the art or obtained from a

commercial vendor, such as Polysciences, Inc., Sigma Aldrich, Inc., and Sartomer, Inc.

[0028] As shown in FIG. 1B, an intermediate layer 3¢ may be disposed between surface 15 of
base material 10 and the synthetic polymer coating 20. Intermediate layer 30 may be
configured to improve binding of coating 20 to substrate 10, to facilitate monomer
spreading, to render portions of the surface 10 that are uncoated cytophobic to encourage
cell growth on coated areas, to provide a substrate compatible with a monomer or solvent
where the monomer or solvent is incompatible with the base material 10, to provide
topographical features if desired through, for example, patterned printing, or the like. For
example, if substrate 10 is a glass substrate, it may be desirable to treat a surface of the
glass substrate with a silane molecule or an epoxy coating. For various polymer base
materials 10 it may be desirable to provide an intermediate layer 30 of polyamide,
polyimide, polypropylene, polyethtylene, or polyacrylate. While not shown, it will be
understood that synthetic polymer coating 20 may be disposed on a portion of
intermediate layer 30. It will be further understood that intermediate layer 30 may be

disposed on a portion of base material 10.

[0029] In various embodiments, surface 15 of base material 10 is treated, either physically or
chemically, to impart a desirable property or characteristic to the surface 15. For
example, and as discussed below, surface 15 may be corona treated or plasma treated.
Examples of vacuum or atmospheric pressure plasma include radio frequency (RF) and
microwave plasmas both primary and secondary, dielectric barrier discharge, and corona
discharge generated in molecular or mixed gases including air, oxygen, nitrogen, argon,

carbon dioxide, nitrous oxide, or water vapor.

[0030] Synthetic polymer coating layer 20, whether disposed on an intermediate layer 30 or base
material 10, preferably uniformly coats the underlying substrate. By “uniformly coated”,
it is meant that the layer 20 in a given area, for example a surface of a well of a culture

~= - - plate, completely coats-the area at -a thickness of about-5 -nm-or-greater. 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



CH2 Tricyclo[5.2.1.02" 6] decanedi nethanol diacrylate o o diacrylate
Neopentyl glycol ethoxylate riseCM 3, 0 D nethylol propne triacrylate
0 || H2o=ckioQoedddbiZizo |11 PCT/US2009/032425

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.

[0031] 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 surface tension. In various
embodiments, the thickness of the coating layer 20 is less than about 10 micrometers. For
example, the thickness may be less than about 5 micrometers, less than about 2
micrometers, less than about 1 micrometers, less than about 0.5 micrometers or less than

about 0.1 micrometers.

[0032] The polymer material forming synthetic polymer layer 20 may be cross-linked to any
suitable degree. Higher degrees of cross-linking may result in reduced waste product and

reduced cell toxicity.

[0033] Article 100, in numerous embodiments, is cell culture ware having a well, such as a petri
dish, a multi-well plate, a flask, a beaker or other container having a well. Referring now
to FIG. 2, article 100 formed from base material 10 may include one or more wells 50.
Well 50 includes a sidewall 55 and a surface 15. Referring to FIG. 2B-C, a synthetic
polymer coating 20 may be disposed on surface 15 or sidewalls 55 (or, as discussed above
with regard to FIG, 1 one or more intermediate layer 30 may be disposed between surface

15 or sidewall 55 and synthetic polymer coating 20) or a portion thereof.

[0034] In various embodiments, article 100 includes a uniformly coated layer 20 having a surface
25 with an area greater than about 5 mm®. 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 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 em?, greater than about 0.3 cm?, greater than about 0.9

cm?, or greater than about 1em’,

[0035] 2. Coating of Synthetic Polymer Layer
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[0036] A synthetic polymer layer may be disposed on a surface of a cell culture article via any
known or future developed process. Preferably, the synthetic polymer layer provides a
uniform layer that does not delaminate during typical cell culture conditions. The
synthetic polymer surface may be associated with the base material substrate via covalent
or non-covalent interactions. Examples of non-covalent interactions that may associate
the synthetic polymer surface with the substrate include chemical adsorption, hydrogen
bonding, surface interpenetration, ionic bonding, van der Waals forces, hydrophobic
interactions, dipole-dipole interactions, mechanical interlocking, and combinations
thereof.

[0037] In various embodiments, the base material substrate surface is coated according to the
teachings of co-pending application serial no. , filed on even date herewith,
naming Gehman et al. as inventors, having attorney docket number 20726, and entitled
STEM CELL CULTURE ARTICLE AND SCREENING, which is hereby incorporated
herein by reference in its entirety for all purposes to the extent that it does not conflict

with the disclosure presented herein.

[0038] In numerous embodiments, monomers are deposited on 2 surface of a cell culture article
and polymerized in situ. In such embodiments, the base material will be referred to
herein as the “substrate” on which the synthetic polymer material is deposited.

Polymerization may be done in solution phase or in bulk phase.

[0039] As many of the monomers identified in Table 1 above are viscous, it may be desirable to
dilute the monomers in a suitable solvent to reduce viscosity prior to being dispensed on
the surface. Reducing viscosity may allow for thinner and more uniform layers of the
synthetic polymer material to be formed. One of skill in the art will be able to readily
select a suitable solvent. Preferably the solvent is compatible with the material forming
the cell culture article and the monomers. It may be desirable to select a solvent that is
non-toxic to the cells to be cultured and that does not interfere with the polymerization
reaction. Alternatively, or in addition, selection of a solvent that can be substantially
completely removed or removed to an extent that it is non-toxic or no longer interferes
with polymerization may be desirable. In additional embodiments, it may be desirable to
select solvents which do not interact with the substrate. Further, it may be desirable that
the solvent be readily removable without harsh conditions, such as vacuum or extreme

heat. Volatile solvents are examples of such readily removable solvents. As described in
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of about 0.5 mm) and adequate surface 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 ihan about 0.3 cm?, greater than about 0.9

cm?, or greater than about 1em®,

[0042] In various embodiments, synthetic polymer surface is deposited on a surface of an
intermediate layer that is associated with the base material via covalent or non-covalent
interactions, either directly or via one or more additional intermediate layers (not shown).
In such embodiments, the intermediate layer will be referred to herein as the “substrate”

onto which the synthetic polymer surface is deposited.
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cells, SUChIEj%S, human enbr C stem

"ol i godendVyesPaY ?ﬁ’%‘?ﬁ“‘t lrlta gp?n.seﬁﬁ;%%ara}zggﬁlsgriz}cc B‘é‘?" t%mf:lé)batlon w1th
nyel i n-forgaing ol i godendrocytes [0056] Because human enbryonic stem

cells (hESC) have the abili ty to grown continually in culture in an
undi enti at tate,. the in this invention may be

obt anrqg@ ﬁ E‘hcug Utngﬁ?nsoﬁe}al ?P&?I %rggy%ﬁxarrpl es of human enbryonic
stemcell lines that have been established include, but are_ not

| i ni {0985]t oSterk cell4driveRiDP Qa1 Bax be jeulirgdaom a| sipthetior pbrmanyleer.| asedepatdrd shed

by the Uni 5
EsEon 01, S Eeie S N P, e e OLe 1

HES- 2, HESu@mns HESPL, obltaesdﬁromﬂﬁerent(arl%ﬂf Estermspll. ngosterfatodimsnts, thize . |
Si ngapor e) stenﬁgu]:'_lrs]a’re hﬁﬁp@te&f fo‘ﬂﬁ&tyﬁ' Meﬂlﬁié;oiénpiterﬁ:%&l\!]sf Fhd !;t@m%’éllssﬁﬁ'y be

Franci sco);
2009/ 09742urmrwlmsg @%ﬁ @Bg&mﬂsofJa %lbjzct( de PW@G“%&mbLOﬁ@%dH?\Ft@H el

Institute serng,gj} ddGREr “Ofenbacev
et al., o 58%1@'%;5 Ry ¥dg o}llzco%%)sge]ﬁ| %‘Egs HUES 1- 17 (Cowan

et al., NEWizsBoireg)ye 1s@senater oiE 4 ) meagh d PrepyEeT AU, 419 Ky SHEASIRINS et
al ., Lancefya,3alddsl) - 1636-41, 2005). Enbryonic stemcells used in
the i nventi (%n may al so be obtal ned di rectly fromprinary enbryonic

tissue. Typically this is done u zen in tro fertil.ized.eggs
bt ¢ M5 Brests dmes s5BhoASER O AESE) Raribe il Giksed thatih ey 6t
OPCs accor @@ ih @n uh@fibromBRi sele, FRLESICSor ti iflitid Rivemibh aiagcs,efob«amed

i nduced primate pluripotent s cells, iPS ¢

i PS)
celI's, obt%&hen crptished el ﬁéa”&‘les é&“f"%ﬁﬁgf’m §ﬁ%°egémgs ﬁlﬁtn]?fﬁe
that arc ggRgtdsbakled umnmbfuueﬁte n6t Ignitedhy, H1r, ANSH% G115 @n FM: (4vaitadie fasm nor e

appropriate_vectors such hat they.are reprogra at t e
phenot ype ¥iCA ostablishedbyethe ’t"@‘ﬁ’l%‘étywls’é%ﬂ &é‘ ’%ﬁs"ﬁg@%& %ﬁegﬁe ?%}nll %?
trai 'ﬁrts) | at tphtamrb;ollltﬁm@\lr eztohésjzcam@ag?de? Ih(ﬂC}tﬂﬂd’@ my,mmsuogmsfz
rese |ngs emcells_|1S0Olale Sa ?S OC E_}S ﬁéi:. ace
anti gen exPE¥3sibn:t e dipyed $ k ‘3?[8 ﬂs “a I?g\%“iré
resenbl i NgpOF-834&E VaiveRRY bMEMif@AR bySHRiFeansik@) IGe! 3.8, 13Bhe4, 1S €2)135
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[ 0063] The cultured stemcell derived OPCs may be used for any

sui tabl e purpose, including investigational studies in culture, in
ani mal s, fwo 0®wetapi ng therapeutic uses, or for therapeutuseonsnsz4zs
purposes. One potential therapeutic or investigational purpose is
repairing damage due to spinal cord injury. [0064] In the follow ng,

non-limting exanpl es are presented, which descrjbe varjo

enbodi ment %?%{deﬁﬁ@ 4 the; Lecdonlselfatiinigiet —chg‘ﬂiégé'e]da‘ biaeD; @ﬂvﬂaﬁﬁ’s
[0065] EXAYRYE) %Gedbg&met £1I (P%ﬁlll @fﬂer@f&@ﬂm 29 GO, |lﬁﬁs BuEf aciggCowit abl e
for Culturing Stem Ce Def i ned. Medi um

100661 1 Gt RETTh So6xE T o6, G0 e A G 0d (KR 4 ChoLEre

prepar ed fjésfm'?m%ﬁmpfmm% HEmtRRR! YR c8NIOhseY 8k ltwmv@ﬁlwlna@eazso be
mononers. For copol rrers two different acr | at e rs We e used. A

total of 2ebi# gtlynEem aRBars SDbEERS yTer &Pj?ﬁ%‘ﬂfﬁ il ge \%'P?e 5B ed

in wells. Brieldnted t36 A RONERICHst WBEL udﬁdhuﬁcﬁdi diterefkdied didcardand ERGACURE
819 photoinitiator to the ratio of 1:9:

(rmononer [ v nme] / et hanol [ vol une n| t ht | are
he. T8I SR atcombee ol grven tonin b bt dted e LS
with the vglsgsent acémqmsg)fcewso iBY cells 1310 ®0cells, mbcanmlfmea Jdvernm,draﬂmlon

total nononers|yvol et hanol [ vo nit
remai n t heMPREAlYSYS asla ippngipat “?tﬁﬁﬁ&ff%‘% % fe\é%élgwlhlnong 0{/vel I
of a pl asMBorelBpbethtE yetors s@hakdt the§ QROleFBEAMBBd \mehttmrptumammo@pes of/d ded

by Co Life S devel 5 1L
B oTok. Py CEBGRTSShEH LB FARERCt PP Say rant Cekdhy e bl 2°

pr edet er mi a6 RO PEYrYHBRTey QEsctblgY stere reeltsoizbibtad tfioona blestbéyss anwelives | s
bei ng coat ed vvlth MATRI GEL as a positive .contro

coat ed wi t AP AP AEHENe$CC c’ipﬁeém%ll Wgﬁ%}?mm c\?gtﬁ‘fny\%%sgﬁl?lgr%o as{(?abst
evapor at i oferigéd érftyonienige calsUThe iPDeells tipicallwirve tlwrabrh@x@sixfﬁe@@u%tgmtq he

et hanol . The coatings we t hen red with 1 )
W 1ight (%&elFPéhmﬁcfegdﬁe Fap cfelphhy BPREY gt G 3(%)4\' of g‘g‘(d%i" &‘ﬁ é’gg‘%ihlzu ca
wi ndow) .  Ahb®ferfildnt flighs ad: sl fog difkerptiatias nttak)@ﬁs Bhd i@F lcgl]s, likechESGs f ace
in each well of 96- well Iates was i ncubat wth.20 0
et hanol fofsq ﬁm’f Eﬂr?t?ﬁ\%gdwﬁ?’ e *nto Arer ((?;e(r%mgr\}t mm% %%EL ?élfno%gce@'
potenti al @I&keﬂmaﬂﬁataﬂ.ﬁ(SOOﬁIO@HMMS)tHﬁe,’ﬁ&ue‘cfab,c(é@)m&m@w@lﬁ 5&58)ed bef ore
st er| lization. [0068] 2.Cell preparation and assays For hESC-derived
{i—d ESC col oni es were detached using 200 Wri col | agenase |1V and
trané 3? ed to Corning ultra-I ow adhesion (ULA) plates to allow the

formati on of enbryoid bodies (EBs). To |nduce neur al glfferentg ation,
EBs #9581 t Plemtast daiiver @Sisceaynigl Ob@%lfembﬁ apg sYiigple (HE%Q? pg-way to obtain

(fibrobl as%)ucg gygtdp A RGEQrn Zhad I‘Gt‘ %Héhd&fcm@ dpitdr @EllsHetldedstrom

fol |l owi ng ays treatment with on] di defi ped
medi um supblll@afmmbé}dmw‘l stam poAls gxnress neyraFRphis F‘i‘?’fs ‘Sge(’bgﬁfg‘?f@fig%]&fopmnp

putrescin, ﬁ@f@ Rk EQOOS)" bﬁlﬁg@xﬁﬁ*re@'ﬂﬂ'}ﬁnﬁaﬁ' eaiBRJonicaifh Bellé diffensntiste agen) ) .
[ 0069] At t ol nt two ferent acryl ate r \Xgl at i g‘g scheg& ER). wer e

tested: | nohméerxdrchtps mlaglbewy a%mala*gﬂt%ﬂef gpine Praipe

di fferent agyysi @osyr fens, dddiRfnnatd hithal @nlﬁyorﬁmstMﬁaumshcmamd
wel |'s as positive control. Seven days |later (d Yy 35) S

|
fixed wi t hderedrirom fhet Kb o5 d&o Hemay 6‘%’1&5‘3}‘“ S m@Bi’ V%P'\gee‘{

re-plated g WEL Chted Fld feb Gy ﬁféué‘e@mb?ydﬂ@)’%ramﬁt T(MEH) tehditiondl) medlum
re-plated on e

rent acrylic surfac
MATRI GEL- cﬁaﬂ)aaummeateégwlﬁ%éhom \fiengé’&‘ng'?faiﬂaﬂ %?/%ﬁ %ﬁ@fé‘ ]g‘f’l‘oé) Puly?42),
cel I's wer ecﬁehﬁ&ﬂy‘@eﬁﬁbd‘ln{%dp T sleRQd K.viab 119 fﬁdr@fﬂahibﬁaxbaipblemméd)mhs
wer e i mmunostal ned fo CPC—S eci fic markers, Nestin a ,ﬁ{i @aT
count er staalweldiiwﬁg!mlleGE‘rzmnérﬁ HngfBl SapiImng ﬁ&&%faﬂﬂp (RGEPEL, To
stain). [0Q4] £ g{t]aﬁ&?%l ﬂ?&o&@ggcrmeé%? NWedrlet A nay B aiplofede Briefly,

following quantitative anal'yses were perfornmed faor the eagh sur.f.ace:
the human embryonic stem cells may be collagenase digested, scraped, and culfured in

16



[0073] It was found that only a small portion of the tested surfaces
supported attachnment and cell outgrowh fromEBs in chemcally

defi ned newoumbt«s 3 are fluorescence i nages of i mumrestwkiedshisS
cell-derived OPC after re-plating on selected acryl ate coated
surfaces and positive control Mtrigel surface between 28-day and
35-day for differentiation. FIG .4 are fluorescence images of .

i nunost aic}?gaedh mredpim) | SUBRIPTSAIRG R el ?%FE’FBB pPTRESSigEPRe, o RULSSPiECt ed

acryl ate cerhiash, sisdoasRsdiaRAd B fdri28eia¢Oot hio hityBSW-h@Rhm&H HiadC €The

bet ween 28-da%I and SS-da ,,.as V\%IF_I as hetween ,gi_'daa?; and 42-days for
di f f er ent i 5§ BAY thep eF‘h‘ﬂ’%ﬁﬁ‘dgtﬂ%ﬁ Y merdyR LordRdditionah At dus PR &FRTRT at ed
cel I's exprigasefdide NMECRITHIKeT e QIsSANE tRk ¢ tedaRd GABL FOB-25 Wpili@mes -
The staining of the cells grown on the acryl %Iﬁﬁ surfaces. was _siml ar

to the staAVRGEBERTLd all-trams rediapip soig opiheegied Ay g dgkrentidivgr ol
surface. DigRh®R%oRMay BE&UEB@E b AGMB b B8 SurhAsch BYPPON dolde, any other
differenti a%;ge hu_gﬂa({}BODCs i g}yc‘ﬂem' cally defined nediumare listed in
Table 2, wH et PHETPFD of nonomer (1) to nonomer (2) is

70: 30. Table 2. Exanple compositions of acrylic polynmers which
Suppeneo]t feiocw feudieg cdlishirS celBl hayder hanestedCBdSsuspendddeimacaltdble sediemned

di Pol | D er (.1 2) .95-1 Tet t hyl I I
ooy | aculrBla G ROEE PANOTS N £ 4P B byl S ARE DAL o))
et hoxyl at eudicaCFyt| extrepld,2Be tellsl ygeticodusigbndagt ih aad yhlatrel hetmal@ntajdimne

glycol) dlrr?e%EtXA,ag gon]dﬁi%hgd %EXi%I%[ %1" adczlhgnqltcg?g@ﬁlrlgat (ranedium. As used herein,

“chemically-defined medium™ means cell culture media that contains no components of

(98]

unknown composition. Chemically defined media may, in various embodiments, contain
no proteins, hydrosylates, or peptides of unknown composition. In some embodiments,
conditioned media contains polypeptides or proteins of known composition, such as
recombinant growth hormones. Because all components of chemically-defined media
have a known chemical structure, variability in culture conditions and thus cell response
can be reduced, increasing reproducibility. In addition, the possibility of contamination is
reduced. Further, the ability to scale up is made easier due, at least in part, to the factors

discussed above.

[0061] The cells may be seeded at any suitable concentration. Typically, the cells are seeded at
about 10,000 cells/cm? of substrate to about 500,000 cells/em?. For example, cells may
be seeded at about 50,000 cells/cm? of substrate to about 150,000 cells/em?®. However,
higher and lower concentrations may readily be used. The incubation time and
conditions, such as temperature CO, and O, levels, growth medium, and the like, will
depend on the nature of the cells being cultured and can be readily modified. The amount
of time that the cells are incubated on the surface may vary depending on the cell

response being studied or the cell response desired.

[0062] Any suitable method may be used, if desired, to confirm that the stem cell derived OPCs
are indeed OPCs or that the stem cells employed have successfully differentiated into
OPCs. For example, the presence of certain OPC-selective markers may be investigated.

Such markers include Nestin, Oligol, platelet derived growth factor receptor alpha
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Tri (et hyl ene glycol) dinmethacrylate 22-1 d ycerol dinethacrylate
D (et hyl ene glycol) dinmethacrylate 22-2 dycerol dinethacrylate

Tetr aet hyl waeo@loye@l di met haerylate 22-3 d ycerol di netpgegargbodios 25
1, 6- Hexanedi ol propoxyl ate diacrylate 24-10 d ycerol dinethacrylate

1, 6- Hexanedi ol et hoxyl ate diacrylate 28-2 Tri(ethylene glycol) dim

et hacrylate Trinethyl ol propane triacrylate 28-10 1, 4- But anedi ol
di met hacr yPREBRa) and NG2.  Antibodies to such markers may be used in standard

immunocytochemical or flow cytometry techniques. In addition or alternatively, cellular
morphology or production of growth factors detectable in the medium may be evaluated.
For example, cultured OPCs may produce one or more of activin A, HGF, midkine, and
TGF-p2, which may be detectable in the cuiture medium via standard assays, such as

ELISA.

[0663] The cuitured stem cell derived OPCs may be used for any suitable purpose, including
investigational studies in culture, in animals, for developing therapeutic uses, or for
therapeutic purposes. One potential therapeutic or investigational purpose is repairing

damage due to spinal cord injury.

[0064] In the following, non-limiting examples are presented, which describe various

embodiments of the articles and methods discussed above.

EXAMPLES

[0065] EXAMPLE 1: Identification of Acrylic Coating Surfaces Suitable for Culturing Stem
Cell Derived OPCs in a Chemically Defined Medium

{0066] 1. Coating Preparation

[0067] Acrylic coating surfaces were prepared from homomonomers or copolymers of various
acrylate monomers. For copolymers two different acrylate monomers were used. A total
of 24 homopolymer and 552 copolymer combinations were applied in wells. Briefly, the
monomers were diluted in ethanol, and IRGACURE 819 photoinitiator to the ratio of
1:9:0.01 (monomer|volume]/ethanol[volume] /photoinitiator{weight]) to prepare the
formulation. For copolymers, two different monomers were mixed with the volume ratio
of 70:30 or 30:70. In copolymer formulation, total
monomers[volume]/ethanol[volume]/photoinitiator[weight] still remain the ratio of
1:9:0.01. The formulations were placed in a well of a plasma treated cyclic olefin
copolymer 96 well plates (provided by Corning Life Science development group) at a
volume of 5 pL using BioTek Precession Microplate Pipetting System. Each well

received a predetermined homopolymer or copolymer combination, with some wells
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1,9 nonanedi ol diacrylate Tricyclo[5.2.1.021decanedi net hanol

di acryl ate 36-4 1, 6- Hexanedi ol diacrylate 36-5 1, 6-Hexanedi ol

di acryl at ewd,2000kdex@anedi ol et hoxyl ate di acryl ate 36-6 1, rerHexenosiies
di acryl ate Neopentyl glycol ethoxylate diacrylate WO

2009/ 097421PCT/ US2009/ 032425 39-6 Neopentyl glycol propoxyl ate

(1PO/OH) diacryl ate,
being coated with MATRIGEL as a positive control. For the wells coated with acrylate

monomers, the ethanol solvent was removed by evaporation at room temperature for 3 hr,
which removes >99% of the ethanol. 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 96-
well plates was incubated with 200pL of >99% ethanol for 1hr followed by 200uL of
water for over night to move potential extractables. Finally the surfaces were air dried

before sterilization.

[0068] 2. Cell preparation and assays

For hESC-derived OPC, HI hESC colonies were detached using 200 U/ml collagenase IV
and transferred to Corning ultra-low-adhesion (ULA) plates to allow the formation of
embryoid bodies (EBs). To induce neural differentiation, EBs were treated with
epidermal growth factor (EGF), FGF-2 (fibroblast growth factor-2} and retinoic acid (RA)
for 9 days following by 18 days treatment with EGF only. (Base medium: defined
medium supplemented with insulin, transferrin, progesterone, putrescin, selenium,

triiodothyroidin (Sigma), and B27 (Invitrogen)).

[0069] At this point two different acrylate re-plating schedules were tested: In the first protocol,
on day 28, EBs were re-plated on different acrylic surfaces in 96-well plate or on
MATRIGEL-coated wells as positive control. Seven days later (day 35), cells were fixed
with 4% PFA. In the second protocol, on day 28, EBs were re-plated on MATRIGEL,
cultured for 7 days and then (day 35) re-plated on different acrylic surfaces in 96-well
plate or on MATRIGEL-coated wells as positive control. Seven days later (day 42), cells
were fixed with 4% PFA.

[0070] Cells from the both protocols were immunostained for OPC-specific markers, Nestin,

Oligl, and counterstained with 4'-6-Diamidino-2-phenylindole DAPI (nuclear stain).

[0071] After scanning each plate with ArrayScan, the following quantitative analyses were
performed for the each surface: 1) TNC: total number of cells, based on DAPI positive
cell number, 2) TNO: total number of OPC, based on oligl -positive cells.
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Neopentyl glycol ethoxylate diacrylate 133-4 Di(ethylene glycol)

di met hacryl ate Neopentyl glycol diacrylate 47-4 Di(ethylene glycol)
di met hacr yyatepslwisaycl o[ 5. 2. 1. 026] decanedi net hanol di amcrhat@odizss
Tetra(ethyl ene glycol) dinmethacrylate 1, 4-Butanedi ol dinethacryl ate
50-6 Tetra(ethyl ene glycol) dinmethacrylate Neopentyl glycol

et hoxyl ate diacrylate 51-1 1, 6- Hexanedi ol propoxyl ate diacryl ate
Neop8¥¥3l ¥l ycdesdishoxyl ate di acryl ate

Tricyclo[ 5. 2.1.021dccanedi net hanol diacryl ate 49-4

[0073]) It was found that only a small portion of the tested surfaces supported attachment and cell
outgrowth from EBs in chemically defined medium. FIG. 3 are fluorescence images of
immunostained hES cell-derived OPC after re-plating on selected acrylate coated
surfaces and positive control Matrigel surface between 28-day and 35-day for
differentiation. FIG. 4 are fluorescence images of immunostained hES cell-derived OPC
after two re-platings on selected acrylate coated surfaces and positive control Matrigel
surface between 28-day and 35-day, as well as between 35-day and 42-days for
dilferentiation. The immunostaining images showed that differentiated cells expressed the
OPC markers on some acrylate coating surfaces. The staining of the cells grown on the
acrylate surfaces was similar to the staining observed in the cells grown on the Martigel
control surface. Examples of the coating surfaces which supported differentiated human
OPCs in chemically defined medium are listed in Table 2, where the volume ratio of

monomer (1) to monomer (2} is 70:30.

Table 2. Example compositions of acrylic polymers which support the culture of
hES cell derived OPCs in chemically defined medium.

Polymer | Monomer(1) Monomer (2)
1D
95-1 Tetra(ethylene glycol)
diacrylate
27-1 Tetra(ethylene glycol) Neopentyl glycol ethoxylate diacrylate
diacrylate
123-1 Glycerol dimethacrylate Tetra(ethylene glycol) diacrylate
123-2 | Glycerol dimethacrylate Tri(ethylene glycol) dimethacrylate
22-1 Glycerol dimethacrylate Di(ethylene glycol) dimethacrylate
22-2 Glycerol dimethacrylate Tetraethylene glycol dimethacrylate
22-3 Glycerol dimethacrylate 1,6-Hexanediol propoxylate diacrylate
24-10 | Glycero!l dimethacrylate 1,6-Hexanediol ethoxylate diacrylate
28-2 Tri(ethylene glycol) Trimethylolpropane triacrylate
dimethacrylate
28-10 | 1,4-Butanediol dimethacrylate | 1,9 nonanediol diacrylate
36-4 1,6-Hexanediol diacrylate Tricyclo[5.2.1.0°°]decanedimethanol
diacrylate
36-5 1,6-Hexanediol diacrylate 1,6-Hexanediol ethoxylate diacrylate
36-6 1,6-Hexanediol diacrylate Neopentyl glycol ethoxylate diacrylate

20



Neopentyl gl ycol
1, 6- Hexanedi ol

(1 EO/ OH) net hyl

di acryl ate 71-1 Neopentyl

di acryl ate

gl ycol

49-5 Neopentyl
et hoxyl ate di acryl ate 52-4 Neopentyl
Pol y( propng%oggigy@pl ) diacrylate 63-3 Trinethyl ol pr opag eéoxylies e
diacrylate 2,2,3,3,4,4,5,5 octafluoro 1,6 hexanedi ol
et hoxyl ate di acrylate Di (ethyl ene

di acryl ate
gl ycol

gl ycol

di acryl ate

glycol) dinmethacrylate 65-9 Trinethylolpraopane triacrylate
1, 4- But anedi pl di netjhacryl ate 71-6

39-6 Neopentyl glycol propoxylate | Neopentyl glycol ethoxylate diacrylate
(1PO/OH) diacrylate

133-4 | Di(ethylene glycol) Neopentyl glycol diacrylate
dimethacrylate

47-4 | Difethylene glycol) Tricyclof5.2.1.0*]decanedimethanol
dimethacrylate diacrylate

41-9 Tetra(ethylene glycol) 1,4-Butanediol dimethacrylate
dimethacrylate

50-6 Tetra(ethylene glycol) Neopentyl glycol ethoxylate diacrylate
dimethacrylate

51-1 1,6-Hexanediol propoxylate Neopentyl glycol ethoxylate diacrylate
diacrylate

49-4 Neopentyl glycol diacrylate Tricyclo[5.2.1.0**]decanedimethanol

diacrylate

49-5 Neopentyl glycol diacrylate 1,6-Hexanediol ethoxylate diacrylate

52-4 Neopentyl glycol diacrylate Poly(propylene glycol) diacrylate

63-3 Trimethylolpropane ethoxylate | 2,2,3,3,4,4,5,5 octafluoro 1, 6
(1 EO/OH) methyl diacrylate | hexanediol diacrylate

71-1 Neopentyl glycol ethoxylate Di(ethylene glycol) dimethacrylate
diacrylate

65-9 Trimethylolpropane 1,4-Butanediol dimethacrylate
triacrylate

71-6 Trimethylolpropane Di(ethylene glycol) dimethacrylate
triacrylate

71-10 | Trimethylolpropane Neopentyl glycol diacrylate

triacrylate

74-6 Trimethylolpropane Neopentyl glycol dimethacrylate
triacrylate

72-2 2,2.3,3,4,4,5,5 octafluoro 1, 6 | Tetra(ethylene giycol) dimethacrylate
hexanediol diacrylate

72-5 2.2.3,3.4,4,5,5 octafluoro 1,6 | Neopentyl glycol diacrylate
hexanediol diacrylate

72-9 Poly(propylene glycol) Glycerol 1,3-diglycerolate diacrylate
diacrylate

[0074] Tigures SA-F show images taken from micrographs of hESC derived OPCs growing on
Matrigel ™ as a positive control and selected embodiments of surfaces of the present
invention; 22-2 (B), 22-3 (C), 133-4 (D), 24-10 (E), and 72-2 (F). Tigures 5A-F show
nuclear staining on hESC derived OPCs on Matrigel or the above-referenced
embodiments of surfaces of the present invention stained with Hoecst nuclear stain.
Figures SA-F illustrate that embodiments of surfaces of the present invention provide

suitable surfaces to support adhesion and growth of hESC derived OPCs in chemically
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Trimet hyl ol propane triacry late D (ethylene glycol) dinethacrylate
71-10 Trimet hyl ol propane triacryl ate Neopentyl glycol diacrylate 74-6
Tri met hyl oWwpro@aas2iri acryl ate Neopentyl glycol di net haamyusasen32:32
2,2,3,3,4,4,5,5 octafluoro 1, 6 hexanedi ol diacrylate Tetra(ethyl ene
glycol) dinethacrylate 72-5 2,2,3,3,4,4,5,5 octafluoro 1, 6

hexanedi ol _ di acryl ate_Neopentyl glycal diacrylate 72-9 Pol ropyl ene
gl ycol ) did%arss| medurey For entlse t%?/‘fﬁ,-ha}napfg}x?’é?rbﬁ é"PBfY&PPF Wla‘rlgaﬂoxé hat '

those combinations that are not listed in Table 2 above, no EB attachment to the surface

or cell outgrows from the EBs was observed.

[0075] Thus, embodiments of SYNTHETIC SURFACES FOR CULTURING STEM CELL
DERIVED OLIGODENDROCYTE PROGENITOR CELLS 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 disclosed. The disclosed

embodiments are presented for purposes of illustration and not limitation.
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10074] Figures 5A-F show i mages taken from m crographs of hESC
derived OPCs growing on Matrigel TM as a positive control and

sel ected enbodi nents of surfaces of the present invention; 22-2 (B),
22-3 (O, 133-4 (D), 24-10 (E), and 72-2 (F). Figures 5A-F show

nucl ear staining on hESC derived OPCs on Matrigel or the
above-referenced enbodi ments of surfaces of the present invention
stained with Hoecst nucl ear stain. CWH@ es S5A-F illustrate that
enbodi ments of surfaces of the present invention provide suitable
surfaces tWwh# igapanéd i?’dhesi on and growt h of hESC derived OPCs in
chem cally defined nmedium For other tested honopol yners and

copol ymer conbl r

listed in TabI erlgﬁ @geeaﬂweaﬁoﬁgﬁm% Féoﬁ%o&e% ng%ﬂﬁg ?ﬂ%cgg%gg&ﬁaﬁgﬂt
out grows from tdfmedEBsdiwascootpsengied. [ 0075] Thus, enbodi nents of
SYNTHETI C SURFACES FOR CULTURI NG STEM CELL DERI VED OLI GODENDROCYTE
PROGENI TOR CEL& Sibsirate fiviglageuate; One skilled in the art will
appreciate that the arrays, conpositions, kits and nethods descri bed
herein can be pralniraeaderipl diposastodhermrfecs, whergin the pelpmeteaieiali scl osed.
The di scl osed enbodj, ﬁ;@&ﬁ are presented for purposes of illustration
and not limtation. AIMS What is clained is: I.A cell culture

article for culturi ﬂgh@hbﬂ@ﬂﬁ‘d?%rﬁ%&’?r@mE’Jtﬁgﬁﬁ'}]&férgl)ﬁ@]?]hlﬁcr!y]ﬁteaor
chem cally defined nmedium ‘conprising: a substrate having a surface;

a polynmer materi al (ﬁl}as@g zﬂhelqvamaetaqrmgyrface wherein the pol yner
mat eri al conprises (i) a honopolyncr formed fromtetra (ethyl ene

glycol) diacrylate tafa(e(tﬁyle)nc@iye@pmhgtﬂece atdicoptyl plomol kbtadtet hyl ene
gl ycol) diacrylate and g ntyl glycol ethoxylate diacrylate,
gl ycerol dinmethacryl at e laep ¢ ra( et hyl ene glycol) diacrylate,

01 Yoerol i mt hacr WAPE! ﬁ%th%ﬁrr'zé AR I R A
ol Yoerol i mot nacr Ay SRAMSURERIM NP K ER ARG Y Dl ot

gl ycerol dimethacr Sé;ﬁ(gfi%ne%%th;cre fexen gfy%e %@Wﬁ%ﬁ&rﬂé‘c&cr yl ate,

tri(ethylene glycol acryfate and tri ol pr opane

triacrylate, 1,4- byirpetiaknsigt bactyialRiendol dtheRAonR Of

di acryl ate,

glycero!l dimethacrylate and 1,6-hexanediol propoxylate diacrylate,
glycero! dimethacrylate and 1,6-hexanediol ethoxylate diacrylate,
tri(ethylene glycol) dimethacrylate and trimethylolpropane triacrylate,
1,4-butanediol dimethacrylate and 1,9 nonanediol diacrylate,

1,6-hexanediol diacrylate and tricyclo[5.2.1.0%%]decanedimethanol

diacrylate ,
1,6-hexanediol diacrylate and 1,6-hexanediol ethoxylate diacrylate,
1,6-hexanediol diacrylate and neopentyl glycol cthoxylate diacrylate,

neopentyl glycol propoxylate (1PO/OH) diacrylate and neopentyi glycol
ethoxylate diacrylate,

di(ethylene glycol) dimethacrylate and neopentyl glycol diacrylate,
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1, 6- hexanedi ol diacrylate and tricyclo[5.2.1.024] decanedi net hanol
diacrylate , 1, 6-hexanediol diacrylate and 1, 6- hexanedi ol ethoxyl ate
di acryl ate, 1, 6-hexanedi ol diacrylate and neopentyl glycol ethoxylate
di acryl ate, neopentyl glycol propoxylate (1P0/0H) diacryl ate and
neopentyl glycol ethoxylate diacrylate, di(ethylene glycol)

di met hacryl ate and neopentyl glycol diacrylate, di(ethylene glycol)
di met hacryl ate and @@ﬂwv@¢@ﬁ@.2%&&@@6$%@@@anedinethanol di acryl ate,
tetra(ethyl ene glycol) didmbRacyPFRtananeetlandr dadhaagdi ol

di ret hacryl ate, tetra(ethylene glycol) dinmethacrylate and neopentyl
gl ycol ethoxyl ate di@giyigHeSlycd)) SnfeBranadiafd 1,RL0RMA0 ainRidirlatsy | at e
and neopentyl glycol ethoxylate diacry |ate, neopentyl glycol
diacrylate and tri cygd@hfend glycO?diglethasiardhdriobanlglydbladoyylat e,
neopentyl glycol diacrylate and 1, 6- hexanedi ol ethoxylate diacryl ate,
neopentyl gl ycol diacryPStR%%nd pol y(propyl ene gl ycoi) diacrylate,

tri met hyl ol propane ef hoxylate (1 thyl diacrylate a
2,2,3,3.4,4,5,5 oct’aé‘F?i‘Bf{ 1 Pmé‘”ﬁggacﬁ!’e%fl”g? %¥368P§H%3§§§’F&ﬁ§’8’6ﬂ%?yl

gl ycol cthoxyl ate di acr vlaatyteand di (et hyl ene gl ycol ) di methacryl ate,
trimethyl ol propane triacrylate and 1, 4- but anedi ol di net hacryl at e,
tri met hyl ol propane rebpemot glyedl diacliteding etchsid[Ead .05 erabedimethanol

di met hacryl ate; trinethyl ol propane triacrylate and neopentyl glycol
di acryl ate, trinethyl ol P8B§ e triacryl ate and neopentyl giycol

di met hacr yI ate, 2, 21133 e%%??@%;?ﬁ%%rﬁﬁ[e%{i lt'%rhgxz%letgolgﬁéﬁygﬁgid%!:rglq{e,acr yl ate

and tetra(ethyl ene gP C acryl ate, oct af l uoro
1,6 hexanedi ol dia ' or
pol y(propyl ene gl yg%eﬁfe%%’?gl?% F%ﬁgﬁgn XB?%@%’I'“%@Q?@?@%@? ol ate

diacryl ate. 2.The agljofl@iptipatd @d¥yihte (MBS MmdREd@EYiaklagd | S produced
by a process of:

2,2,3,3,4,4,5,5 octafluoro 1, 6 hexanediol diacrylate,

neopentyl glycol ethoxylate diacrylate and di(ethylene glycol)

dimethacrylate,
trimethylolpropane triacrylate and 1,4-butanediol dimethacrylate,
trimethylolpropane triacrylate and di(ethylene glycol) dimethacrylate;
trimethylolpropane triacrylate and neopentyl glycol diacrylate,
trimethylolpropane triacrylate and neopentyl glycol dimethacrylate,

2,2,3,3,4,4,5,5 octafluoro 1, 6 hexanediol diacrylate and tetra(ethylene
glycol) dimethacrylate,

2,2,3.3,4.4,5,5 octafluoro 1, 6 hexanediol diacrylate and neopentyl glycol
diacrylate, or

poly(propylene glycol) diacrylate and glycerol 1,3-diglycerolate diacrylate.

2, The article of claim 1, wherein the article is produced by a process of:
diluting one or more monomers in a volatile organic solvent;

depositing the diluted monomers on the substrate surface of the article;
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diluting one or nore nmononers in a volatile organic solvent;
depositing the diluted nononers on the substrate surface of the
article; evaporating substantially all of the solvent; and

pol ymeri zing the nononmers to formthe polyner |ayer attached to the
surface. 3. The article of claim2 wherein the volatile solvent is
ethanol. 4. The article of claim31 wherein the polymer materi al

di sposed on t h&vabaprtingwbgntipiheallgfthesplyezatda surface area greater

t han about 5mm2. 5. The article of claiml, further conprising a

welT Comer ein BHEmEARERERgORERS BBy B s I e R
material is disposed is in the well. 6. The article of claimb5,
wherein the article is selected fromthe group consisting of a

mul ti-well, pla etrl. dish .a,be r,.a tub nd a flask. 7. A
culture oflolig§%3ﬁ8§8%§?@%ﬂﬁ§§§%W?6@§§%F¥§?{%8%%P?sing: an article
conprising a polynmer material disposed on a surface; the

ol i godendrocyte progenitor cells disposed on the polyner material;
and a cultyre j ' [ 3 ' r ' S
are culturbd, wpera b et A B AR oF B
homopol ymer f opatiels hixy owwrfacsterea(eeteiey themeboyt Sreral. ) di acryl ate or (ii) a
copolyner fornmed fromtetra(ethylene glycol) diacrylate and neopentyl
gl ycol ethoxylate diacrylate, glycerol dinethacrylate and
tetra(ethyl ene glycol) diacrylate, glycerol_dinethacrylate and
tri(ethyl ehe gﬂ‘gwlsleaf tRimHa ?réep@?rlsgl}syac\@?lbwhﬁm&eﬁ%wPg@’% and
di (et hyl ene gl ya@de o4 ARENRE pohRtSnatéay & alspdsedlisieibaeny! at e and
tetraet hyl ene glycol dinethacrylate, glycerol dinmethacrylate and
1, 6- hexanedi ol propoxyl ate diacryl ate, glycerol dinethacrylate and
1, 6- hexanedi ol ethoxylate diacrylate, tri(ethylene glycol)

di net hacr yd. at e Tagghitle bhadif| eh@tiapenaideis slaciel dbe, thelgrdupohaniagd oDl

di met hacryl ate a%lrll ti-\]irél?plgtg,naap%ter{j élig‘l, agt!:a%grf lu%é[z,%hd a flask.

7. A culture of oligodendrocyte progenitor cells, comprising:
an article comprising a polymer material disposed on a surface;
the oligodendrocyte progenitor cells disposed on the polymer material; and
a culture medium in which the oligodendrocyte progenitor cells are cultured,
wherein the polymer material comprises
(i) a homopolymer formed from tetra(ethylene glycol) diacrylate or
(ii) a copolymer formed from

tetra(ethylene glycol) diacrylate and neopentyl glycol ethoxylate

diacrylate,
glycerol dimethacrylale and tetra(ethylene glycol) diacrylate,
glycerol dimethacrylate and tri(ethylene glycol) dimethacrylate,
glycerol dimethacrylate and di(ethylene glycol) dimethacrylate,

glycerol dimethacrylate and tetraethylene glycol dimethacrylate,
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1, 6- hexanedi ol diacrylate and tricyclo[5.2.1.02. 6] decanedi net hanol
diacrylate , 1, 6-hexanediol diacrylate and 1, 6- hexanedi ol ethoxyl ate
di acryl ate, 1, 6-hexanedi ol diacrylate and neopentyl glycol ethoxylate
di acryl ate, neopentyl glycol propoxylate (1P0/011) diacrylate and
neopentyl glycol ethoxylate diacrylate di(ethylene gl ycol)

di et h | at d tyl ol t hyl I I

di ot hacr vl at e and yqeea?é‘lr% hscr edz%?%é%%ﬁoéaf e Reriige ey are
i S R T i B Do
i et hacryl ate, te eopenty

I | eth | at | at d t e di | at

and ncopentyl g &w@v%a%l?go» dvaftﬁ%?ﬁ%%eéé’ w%hwﬁ)ﬁqr%a%ﬁe siete, 7 %
diacrylate and tri Clnywﬂ% efhgt 8% c]r)gaetcan Iaona?e% ? 1ac lr%Fryl aIe

a

neopentyl gl ycol dlac héXare it e di acryl at e,

neopentyl gl ycol yl at e,
tri met hyl ol propane %fh a §%%¥B%d¥%?@zgmk§?ﬁyldﬁ%%%%?ﬂ%%éfand
2,2,3,3,4,4,5,5 octafludmoymw,G hexanedi ol diacrylate neopent vyl
egcoI et hoxyl ate diacrylate and di (ethylene glycol) dinethacrylate,
trimet hyl ol propane bé-hexeredichdiacrslaig and hoheranerh |etbpxbd¢t¢rélﬁ¢¥ﬂéﬁeyl ate,
trimethyl ol propane triacrylate and di (ethyl ene g

di met hacryl ate; t rliGrbeayddiol gipaplatsend ngopriry) ehyed eﬁwwfﬁéé’ﬁ%fﬁlﬁw gl ycol
di acryl ate, trinethonIPropane trlacrdlate and neopentyl %;Ol
di net hacryl ate, 2, Zicgpentyhelycal piypesertaier (LDGHQED frackylatrng medperfbl dicgkr yi at e
and tetra(ethylene gl ycehdxytttd@bdpagey! ate, 2,2,3,3,4,4,5,5 octafluoro
1,6 hexanedi ol diacrylate and neopentyl egcoI di acryl ate, or

g_ol y( plr opyl ene gl ycehyBhagyosl)aligetrios 14y andecsentd] @ydi ghorgleeol at e
iacryl ate.
di(ethylene glycol) dimethacrylate and

tricyclo[5.2.1.0%¢|decanedimethanol diacrylate,
tetra(ethylene glycol) dimethacrylate and 1,4-butanediol dimethacrylate,

tetra(ethylene glycol) dimethacrylate and neopentyl glycol cthoxylate

diacrylate,

1,6-hexanediol propoxylate diacrylate and ncopentyl glycol ethoxylate

diacrylate,

neopentyl glycol diacrylate and tricyclo[5.2.1 .0*%|decanedimethanol

diacrylate,
neopentyl glycol diacrylate and 1,6-hexanediol ethoxylate diacrylate,
neopentyl glycol diacrylate and poly(propylene glycol) diacrylate,

trimethylolpropane ethoxylate (1 EO/OH) methyl diacrylate and
2,2,3,3,4.4,5,5 octafluoro 1, 6 hexanediol diacrylate,

neopentyl glycol ethoxylate diacrylate and di(ethylene glycol)

dimethacrylate,
trimethylolpropane triacrylate and 1,4-butanediol dimethacrylate,

trimethylolpropane triacrylate and di(ethylene glycol) dimethacrylate;
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8. The culture of claim?7, wherein the oligodendrocyte progenitor
cells are stern cell derived oligodendrocyte progenitor cells. 9. The
culture of claim?7, wherein the oligodendrocyte progenitor cells are
human enbryonic stemcell derived oligodendrocre progenitor cells.

10. A method for culturing oligodendrocyte progenitor cells,

conprising: depositin uspensi on conprisin he ol i godendrocyte
progenitor cells onTHE*%B‘g\O&ﬁWnW%?‘F%F“@%ﬁW&EE‘%Y&@idl?&yﬁdﬁe deposi t ed
ol i godendr ocyte progenj,t cells in a cell culture nediu wherein
Che porymer matert ARl frola® b assefel s PRl Pty
tetra(ethylene gly % i r {iJ I from
tetra(et hyl ene gl yg%# ,3%43525; %ﬁkag]ﬁ"gmgh%gér#g%egéﬁrl]? féﬁ?ﬂafé%%feﬂg(teﬁ@g% ate
diacryl ate, glycerol di gbtéiadimgihatrelaand tetra(ethyl ene glycol)

di acryl ate, glycerol dinethacrylate and tri(ethylene glycol)

di met hacryl at e, gl y&aB.84,4c nestdilacncyil hexasadibl dis¢relatephdnropeityl @byl

di net hacryl at e, glycerohhgégﬁ;pﬁcrylate and tetraethyl ene gl ycol
di met hacryl at e, glycerof I méthacryl ate and 1, 6- hexanedi ol

propoxyl at e di acryl 1 r d Lol
et hoxyl ate di acryl a@l&?ﬂl%ﬁ?h@{%ﬁg@%@%ﬁ %yﬁlﬁé?ﬁ%ﬁf ;#‘g%gdrﬁ%'
trimethyl ol propane triacrylate, 1,4-butanediol dinethacrylate and 1,9
nonanedi ol diacrylate, 1, 6-hexanedi ol diacrylate and

tricyclo[ % 2. 1192 fAes anrmd, MtRanmd olbd@bbpt Srogenttoficchexanedical

di acryl ate and 1, 6- hexanedi ol et hoxyl ate diacryl ate, 1, 6-hexanedi ol

di acryl at e anddfeEpelaogendgcyie sroseribsis-at e di acryl ate, neopentyl

gl ycol propoxylate (1P0/0OH) diacrylate and neopentyl gl ycol

et hoxyl ate di acrylate, di(ethylene glycol) dinethacrylate and

tyl gl di | at i (ethyl I ) di.net | at d
et oyol of 727 1160 ekt e ey B kst it abe TSl Se Ry B
gl ycol ) di met hambiybié geranell deridedaiipadeadioctte pliopmitbraely| at e,

tetra(ethyl ene glycol) dinmethacrylate and neopentyl glycol ethoxylate
di acryl ate,

10. A method for culturing oligodendrocyte progenitor cells, comprising:

depositing a suspension comprising the oligodendrocyte progenitor cells on a

polymer material; and
culturing the deposited oligodendrocyte progenitor cells in a cell culture medium,
wherein the polymer material comprises
(i) a homopolymer formed from tetra(ethylene glycol) diacrylate or
(i)  acopolymer formed from

tetra(ethylene glycol) diacrylate and neopentyl glycol ethoxylate
diacrylate,

glycerol dimethacrylate and tetra(ethylene glycol) diacrylate,
glycerol dimethacrylate and tri(ethylene glycol) dimethacrylate,
glycerol dimethacrylate and di(ethylene glycol) dimethacrylate,

glycex"ol dimethacrylate and tetraethylene glycol dimethacrylate,
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1, 6- hexanedi ol propoxyl atc diacrylatc and neopentyl glycol ethoxylate
di acryl ate, neopentyl glycol diacrylate and
tricyclo[5.2.1.02' 6] decanedi net hanol di acryl ate, neopentyl glycol

di acryl ate and 1, 6- hexanedi ol et hoxyl ate di acryl ate, neopentyl glycol
di acryl ate and pol y(propyl ene glycol) diacrylate trinethylolpropane

et hoxylate (1 ECY d 4. 4.5, t af |
1,6 )r(lgxanedl(ol 0;21 @ﬁ@%%ﬁ@é{?@f 51 o ?dz Q%PFP@RW%‘? @afdylatef §| :t eugﬁg
di t hyl | | th t | at
i (eyTene d ool h@?h ﬁm@% o RO, o ane

d t hyl | | 4 1 | at

andncopent ! g1 yeoCHPEeY @V%ﬁf fbresniih Jre PSR by ¢ 2ng
tyl gl | 1, 6

nexanod of “d acry! aveAARSL Ak Enadpll dht dpdhuil ‘g‘ﬁ@? Sacryl ate)

2,2,3,3,4,4,5,5 oct@f Léﬁ(gxﬁe(a oi‘d1gcrgl]§féaﬁlﬁ c?(LIo '2aﬁ52yd ed@]ﬂgheﬂlgppentyl

egcoI dlacrylate prop ene glyco ) di acrylate and gl ycero
1, 3-diglycerol ate dlacrﬂhavbw 11. The met hod of cIa|n110 wherein the
cell culture nediumis a chemically defined nmedium 12. The nethod of

cl ai m 10, wherein tehemogivddiaurisepndl.hhogasdial gthowdte diagylatest em cel |

derived ollgodendréd§te pro enitor cells. 13. The nethod of claim 10,
wher ei n the ol i godetihgesedio @#@&éﬁlaﬁ%’ﬁeoﬁ‘éﬂl §1Y&?1éthﬁiﬁﬂﬁﬁd’é?fﬁ§a‘fonl c stem

cell derived oligodendrocyte progenitor cel
g neopenty(fglycol gropgxylate (1PO/OH) dlacrylatc and neopentyl glycol

ethoxylate diacrylate,
di(ethylene glycol) dimethacrylate and neopentyl glycol diacrylate,

di(ethylene glycol) dimethacrylate and
tricyclof5.2.1 .02’6] decanedimethanol diaqrylate,

tetra{ethylene glycol) dimethacrylate and 1,4-butanediol dimethacrylate,

tetra(ethylene glycol) dimethacrylate and neopentyl glycol ethoxylate

diacrylate,

1,6-hexanediol propoxylatc diacrylate and neopentyl glycol ethoxylate

diacrylate,

neopentyl glycol diacrylate and tricyclo[5.2.1 0>%]decanedimethanol
diacrylate,

neopentyl glycol diacrylate and 1,6-hexanediol ethoxylate diacrylate,
neopentyl glycol diacrylate and poly(propylene glycol) diacrylate,

trimethylolpropane ethoxylate (1 EO/OH) methyl diacrylate and
2,2,3,3,4,4.5,5 octafluoro 1, 6 hexanediol diacrylate,

neopentyl glycol ethoxylate diacrylate and di(ethylene glycol)

dimethacrylate,
trimethylolpropane triacrylate and 1,4-butanediol dimethacrylate,

trimethylolpropane triacrylate and di(ethylene glycol) dimethacrylate;
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11.

12.

13.

trimethylolpropane triacrylate and neopentyl glycol diacrylate,
trimethylolpropane triacrylate and neopentyl glycol dimethacrylate,

2,2,3,3,4,4.5,5 octafluoro 1, 6 hexanediol diacrylate and tetra(ethylene
glycol) dimethacrylate,

2,2,3.3,4,4,5,5 octafluoro 1, 6 hexanediol diacrylate and neopentyl glycol

diacrylate, or

poly(propylene glycol) diacrylate and glycerol 1,3-diglycerolate diacrylate.

The method of claim 10, wherein the cell culture medium is a chemically defined

medium.

The method of claim 10, wherein the oligodendrocyte progenitor cells are stem

cell derived oligodendrocyte progenitor celis.

The method of claim 10, wherein the oligodendrocyte progenitor cells are human

embryonic stem cell derived oligodendrocyte progenitor cells.
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