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7 A A
FrHY
ATE 1

divinylbenzene ¥ 4-vinylpyridineo] A3 FF¢AE X35l mIZolE.

A7 2
AHA
2% 3
A
AT 4
AHA
ATE 5
AhA|
2T% 6
AHA
ATE 7
AHA]
T8
AHA|

AT 9

AT 10
A 1 ol oA, A7 FFFAE wlGEZEolE Ao uiute] ez xghya, 7] widZHolEe AAE
Zetrg oz A oA AEEE AL SHoR s wjgEd ol

AT 11

A 10 ol M, A7) Fage €@ (polyethylene, PE), ZZ]Z=ZF#: (polypropylene, PP), &z
2El#dl (polystyrene, PS), Zgod€d e Zedo]E(polyethylene terephthalate, PET), Zgojln=
(polyamides, PA), EZl~E(polyester, PES), Zsh]d(polyvinyl chloride, PVC), E5-d&
(polyurethanes, PU), Z&]7RUo]E(polycarbonate, PC), Z&|A3v)da]d(polyvinylidene chloride,
PVDC), ZHHEZEF 2 2" (polytetrafluoroethylene, PTFE), ZEZJHZAE
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(polyetheretherrketone, PEEK) @ Z o e Zo]u = (polyetherimide, PEI)E T4

Jor sk wjdEdolE.

s}
M
=2
R
°x
)
i
rlr
po
o
i

AT 12

A, B oA9F WA A1E T o= 3 o wigEHolEolA AEE widcts GAIE X AE AE
el Az A A=

A3 13
AXNAE Balste] fr8] gz (free radical) S A= 9
g g

Mool Eel FEAAF FAH] wore Yt W
2
[€)

H
(initiated Chemical Vapor Deposition, iCVD) &#&HZ o]

s

ol ©]3 divinylbenzene®} 4-vinylpyridine & AMFTINEAA TFHAE A et @A 2

ATY 14
AHA
AT% 15
AHA]
3T 16
AHA
AT 17
AHA]
T 18
AHA
AT% 19
AHA)
AT 20

b

AT 22

(a) A1289] W o Ax% AFAE Fejo AE JTAZS & +ZFA (structure with holes) FWHo| 15

o HAeh= Al H

(b) M JgA ] Aol dag F9lo Al

g & FERAT G 5, & T

x|

@

7L $3 we] o

bk
oo
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ZANE v EtE dAS 235t A FJeAel dAF(transfer) .

A 22 o oA, Ar] T FERA= HERAEZ o~ #HHyel, ydE @Byl PVDF(Polyvinylidene
fluoride) ®B <, Polytetrafluoroethylene (PTFE) ®H ¢l Zg]7}HU|o]E (polycarbonate) = HE 7l
MCE(mixed cellulose ester) WHZQl, Zgo}njo]l= wWH g = PES(Polyethersulfone) WHAOZ o]F
o)zl woRHE HduE AoZA, 1 o] FHol ' AE EHoR I .

A3 24
A 22 3ol glojA, A7) (b)e] & FxAY wrgA] AE JEAF B2 wWel wif wWo oalghEfd  wi=
AEZe e wiAE AH3te Ae EFJOR 3t WY

w2 wg ZHelEd B9 oA, v dAsAE ZuAFAUA 2do] THe e wdAl vhag S
et Mg SdolEst oo AUy % A7) v ZHolES o]gste] A AE FHo AX JAFAES
A|zshs el #E Aol

L/ I

A e A AT AnE AR LvAS VINeR AEE wdste] A& Adsta, EFEHAY 7
T Al whxl gyl oldate] AGH Vs E atAl s Amyer wdstn vk, v AREE 3
A AAAZE o] AHAE wf, W wkg B ARE)g @A) Zallel o AT Fo BAHS AY =

3 =
Sttt (Ronneberger B et al.,J Biomed Mater Res, 30 (1) (1996), 31-40). ©T}& WHom= AEE AHEHA
TRAL Goll Ao QAo F< } 1} o] 0101/} O] 34 F AES ECM (Extra Cellular Matrix : A3Z<2]7]
A)ol AAA el A4 o] 2] AEANB ago] wWol A=A "t (Canavan H et al.,J Biomed Mater
Res A. 2005 Oct 1;75(1)'1—13).

AAA glol MEE oAy fF AE AEZF JEEe

Nov;26(33):6415-22), @A 7 o] Ab&y = e A9 Teruo Okanooll ]3] 7w o)zl 7|&=2A, e
ZE]l#: (polystyrene) WISFHA] THo| HA} W ZALE 53] % 77538 18 A} poly(N-isopropylacrylamide)
(PIPAAM)E 20 nm ©|3}e] FAZ F-RAdA7]= Aol (Tang J et al, Polymers, 2012, 4, 1478-1498,Yang J
et al Biomaterials 2007;28(34):5033-5043, Patent: US2008-0131476-A1). <% 733 wdHAA = A9
el Al 2= (lower critical solution temperature, LCST) o]AolM & A X7} B2sle] MEAEE A3 aL,
Sl A= olsloll = nEAIE BEE] AEES AE HE 2 348 4= v} (Haraguchi, Y. et al. Nat.
Protoc. 7, 850-858 (2012). 3}A|gk, o] W& A¥o| 255 20T olatza Wi ofok apv, w9 354 7%
71 vptEd B2 Alofe] 3, Aol 7R Bk ofyg @ ARt AQHE Y dAHeRE W
24 9 A8s7t ojae EA7F Attt (Akiyama, Y. et al Langmuir 20, 5506-5511 (2004).

™ (Yang J et al. Biomaterials. 2005

257 A ool A7) A=, 223 A=, p ASE S o] &3 AT7F HHJoY, W] A5 4
249 a8 HAAT7] YEAE F2 FEEA (Au, Ag, BE ONDS AHgsor stz Axwds 7as
Asted ol =28 W ofE-go]l wASt:, L3 ;e Aurt destez ARgo] dAde] A3t

(Guillaume-Gentil O et al, Adv. Mater. 2008, 20, 560-565, Guillaume-Gentil O et al.,Biomaterials.
2011, 32, 4376-4384.Hong Y,et al, Biomaterials. 2013, 34(1), 11-18 L. Junge et al, Ultrasound in Med.
&Biol., 2003, 29, 1769-1776, Sada T et al, ACS Nano, 2011, 5, 4414-4421, Kolesnikova T et al, ACS
Nano, 2012, 6, 9585-9595).

ER AE AR A, of dA2 JHeR A4 A AEEE 42
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e e D R
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ANUAIZE 22 Hths GRS She A2dFAVE 4T TTEAE 2ok G SHlEE AT

60 mi/m olatel WA omEth.  "EHAFIUIA I} L utuks FASEE i AovtEA s A
NUA7F 60 mi/m o)) WA S ojujshey, a1 3 e b=

crekA o} A2eA7F A TS5 T A
2

Ao} AlovreFA S o] gake] FAE ARG} 30 ni/m - 90 m/m

ro
of
of)
ot
2
il
o,
=)
ot
O

el wEd, wjgEeelEe] mRAMTlUAZ: AlGFA E= AzdAl s d4" TS EA

(homopolymer)E %3 30 m/m - 90 mJ/m & THEHE A9E ou|Er = 3.

2 HAANA AMEE ®2E, "ZHAFAUA 7L Ee Bs SRS ote AlldEA e RHARAUATL =
2 Bks FASEE st AzdFgATY A4S TTEFAE ZTEEE S FEolE'e WA AUATE Ee
b A ESE sk AldgAe ZuAAUATY w2 wihs SRS she Al2usAVE F4e 35
FAAE xFste Mg FHolE dREQ A (dE B0, 7] FFFAZ ZHe| IHE wY ZHE)E
ouletE A B ofvg, ZHAFAUA T @$E BhekE FASIEE St Alld A RuAl U AT =2
WS PG EE ke A2vFEAvE A T5FA AAE g S ER AT & AdSS 9Hsky] fst
o] Abg-Hth

2 HAA A AIGFA = AEFAo] oFgt wE HAFoUAE Zte dEFAoltt. dE B9, WIS H
g7 @A (AW, divinylbenzene, Vinyl Benzoate, styrene, %), WEFIAH O EA WA (A7,

I

Benzyl Methacrylate, Cyclohexyl Methacrylate, butyl methacrylate, Isopropyl methacrylate,
ethyleneglycol dimethacrylate, hydroxyethyl methacrylate), &AAE WA (furfuryl methacrylate,
perfluorodecyl acrylate), HHE7]E zt= A3 e Apo|E224#3 (Y], 2,4,6,8tetramethyl-
2,4,6,8-tetravinylcyclotetrasiloxane, 1,3,5-trivinyl-1,3,5-trimethylcyclotrisiloxane,
hexavinyldisiloxane %), oNFA] 2875 7IA= @A (Glycidyl methacrylate %), 7FuA|= 2ol wheF
A (Ethylene glycol dimethacrylate, Ethylene glycol diacrylate, Di(ethylene glycol) divinylether &)=
T4 oA dEsEE gAY 7 Atk

2 GAMNA A2dEA= MEFZo] s =2 1l AfAAUAE zZte dFAot.  dF E9d, vdA of
T (2-¥)9¥9 8T (2-vinylpyridine), 4-¥]d32]d(4-vinylpyridine), 1-vinylimidazole,l-vinylpyrrolidone,
2-8)d 9 g Y 2-vinylpyridine,4-aminostyrene,9-vinylcabazole ), welol T o] EA o}xl (2-

(Dimethylamino)ethy]l methacrylate, diethylaminoethylacrylate,
dimethylaminoethylacrylate,diethylaminoethylacrylate %), Akgel 28715 7F &= (Maleic
anhydride, Methacrylic acid &), ¢Fa ™ol =(acrylamide), WEFZHo}| = (methacrylamide), ¥aAIE =
4715 7MA & @A (4-Vinylbenzyl chloride, 2-Chloroethyl acrylate %), ASHAE w@&A] (Cyanoethyl
acrylate, Vinyl benzyl cyanide ), ®ld-N-wl€o ]S Z o] = (vinyl-N-methylpyridinium chloride)®
T4 A dEsEE gAY 7 ATt

2 oEol glolAl, AlGdFA S} A2dFA vt A FFEA A A, TEHE] AT vk, Al <}
A2k o] ZEu S-S 1% - 99% 71A] 2Ho] 7pssit).

meba] o] dyddd mEd, AlgEAs BAAAl Ay W2 vehs AT oh dRFAolar,
A2ddA= FAAFAUIAZE 52 Wehs =S of= dFA ol

il

P e gus dAsIEE st AlldEAE= divinylbenzene(©] 8k

of Al A



[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

S550dl 10-2150108

el g gull whEw, Rode AR Selsel 2 Auire raticad ddshs
BASH, el szl os ALRFAS A2FAE FEUIAA TFEAET A DAsh, F Feol
Eo| BFFAVL SAE] M FYE WAT TPehE FNIFAUE 018 WY FelolE ww A
g ATUG

2 YA A 37 dFAHE JNAAE o] &8 387|452 (initiated chemical vapor deposition
A

iCVD)& o] 88 4 iz, /WA= TBPO(tert-butyl peroxide)E AFEE 4 Qdrl. 3, AAAlE & =&
A71el o3 EalE] 7 guzs Ak, AV fE gzl o3 AldEA et A2dFAE A7
O 2M A7) dFAE A FF NSAA FFFAE A H V] FFFAC FERE EEs 3A4%
o2M Wig EFHolE mHS MAT & k. g wdEHolEY i tl.‘l}/] —‘:r”ﬂE 53] A=A
gou, & &9 5 m ~ 500 md F Aok AAATE] FAZE UF GFAY T wer FAo] et
A FS 9lg drHe] kgl o

@, 0D arA whte] S 7] W] 257F 10TeA 45T Atel® WA fAHE A2 B A
TAolER  ZgtadE AAo thokd wjdkZe o] E(35pi, 100pi dish, 6,12,24,96 well plate)o] &4 glo]
&gk 72 ZHo| Jhesitt. V& AMEEHE HEY, 29 I 22 AFFFE SR A V)9 &4
A, E4Y Z® T EAE /A o, iCWDE T3 wdZuolEd Asod VE agwges 27}
S99 IFEAE 4T = At

2 aol] 2w U] WiSEHclEx AEE MIE F e do IS AFse AR Fwshy] wiol
ole] el AFto] i}, A5 5o, Mg ZdolEx UAGNYE HAD, 2y ZHE(d7Ad), 64
2440, 484, 969, 384, 96004 Fo| vlolARElolH FHEolE, vlolAam FEolE, | 4 FHE §), &
gt Ay Edtel=, FE, A AR, E2 e, 29y Zgk2d, $F Adfr(hollow fibers), who]a =
Hele], vz 59 aé*ok% 7t 5 9l ek, AXAGE zhe EZolgH V] wMGEHolER A glo] AL
|3 = glon, oE 5o, ZTH2E (A, g, ZEddd, Y22y ), w5, HdYE 2 ®
g T AAES WIS ER AR F vt B @ AN wE wg FYolEe TR = 1
EAE o]

2 owyol dFddd QlojA, 2 wHol mgEHolES] AAEA AEEHE EoaEe EZEdEd
(polyethylene, PE), EZg|Z=ZZ(polypropylene, PP), Eg|2=¥ @l (polystyrene, PS), Z|le&al HH =
o] E (polyethylene terephthalate, PET), Z@Jo}u|=(polyamides, PA), =] ~E (polyester, PES), =z 93}

B)d (polyvinyl chloride, PVC), Z2]-$-#l€h(polyurethanes, PU), Zg]7}HE o] E (polycarbonate, PC), Z&|<d
shujd 2] el (polyvinylidene chloride, PVDC), ETHEZEF 22" (polytetrafluoroethylene, PIFE), &%
JdEZoH ZA = (polyetheretherrketone, PEEK) B Z&]oe|Zo]n|=(polyetherimide, PEI)ZE A ®E oA
AeE = o)t

N

oS glulo
T -1

Boagol o Fdoo] w2y, AldEAs FHA WA 7
ZA = BHAFNIA 7t ‘%‘f% ks PSSl B o]
shube] SAdo] w2y, ZHAfoldAsE W wuhs FAst R s Al9EAE DB olal, BWAlG
A7F e ks FAstEE she A2uEAIE 4P oW, A7) AlldEAeL Al2dA| 7} o*éf& TE¥
PD4V o]t}

thE skl 544l

&Zﬂ P9] TAH &
[}

e
ofl

FAst=s sk dgAolaL, Al2w

rUO

A

ol
In)

JPN

[e5
[¢]

E

wew =20 JjAlE mke ko] iCVDel ols) A SEAl AITEZFAS] DVBSF A2tk
S wg} AEZ AJE (cell sheet) FH == H]E i:iﬂiol‘:(cell spheroid) HE|Q] A
i, DVB FYHI o] E&5F 2d|Rol= Zﬂi HjFshr] Agte Mg &

A= wigFstr] Aj
Hol A 7F th& )
ZYolE xH}]

SEEEH AXE AE

g
og
K
T,
mx

o

2 et
=
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o
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N
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PAIE, TolA

3L
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R R ES

-
X

A=Al

WA,

w

A}

=1
=

o

2 =
S|

go] A g3hA

[0038]

Ho

H,

(transfer)

[0039]

=K

w
)
o
X
g

—~

el 15 ©]

-~
It

TZA (structure with holes)

= =
= =

A

z}rﬂl—

AE FEe AE

2|

(a) Al

[0040]

[0041]

-
I

Rl

dollol wmaw, A7 & 7=

:rL

el g

e

[0042]

~

2 dagel, JydE Wudgel, PVDF(Polyvinylidene fluoride) ®XE <l

RS R
gotrfol= WH S, 9 PES(Polyethersulfone) MHH IO o]

2L

TERAE JAY JE=ZA

Polytetrafluoroethylene (PTFE)

ester) WEH?<I,

MCE(mixed cellulose

)

Wy g el

#]7FH. o] E (polycarbonate)

3L
=

)

3Z
=

7a
jang
1l

—~
o

,ﬂo
wir
el
™
I

ox

Ao, U] olake] ol

s
k=

o

el

[0044]

Hollol waw, 37
o flem, el 7]

e
A5

s

[0045]

PIE ol 7 9ol &e Fobw obdz

2]3]
R

FE o] Al

IANE

Al

L
f

L
f

&l

3]
H

A

S AT Y

=]
T

AE HFA=

=
=

T

)

Sew

AL 7}

‘_@l

Az, ol A7IA = gBEHRla Al

i, AAE golsixivt.

[0049]

T oiAE, A T

[0050]

o4 & 9t
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= =

o) £

[0052]

Ey

go]Est o]e] Az,

=
=

ul

L
T

e

iz
il

Ho

7=} Bl

=
<)

2 AZ AE FEe Ax [

ol
ﬂ.AlO
Ho

=

N

|
TE

—_
"o

[0054]

Aeflo| A AZH Al aE2Z(pDVB), A2whsEA] E2H(p4VP), &=FA¢l pD4Vrt

u
o
T
‘mo
el
) B
i ==
o} =
(ap] ‘Bo
H o

Aeflo| A AxH Al aE2ZF(pDVB), A2whsEA] E2F(p4VP), &A1 ¢l pD4Vrt
ol 4] (surface free energy)

oF
~
T
b
o
B
o0
o
(a9
S
(a9
=
W 3
G
o M
o I
e
oy
) B
o A
) 5
<t ‘Bo
B

Alefol A Az AlekgA] 22 (pDVB), A2whEEA] I EA(pdVP), &= A (ph4V) 7+
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AP E FHolA wiFE A E(NIH3T3) o] Fu| 7 ojw| x| A F}o]t}.

=62 2 Il wgEolEolM wikE AE AE FE7E W (buffer)ol o8] zbdHow Wolx o=
oju x| o]t}
=72 2 Ege] AN AlzE pDavVy

Ao 1, HFEHolEY A=
PDAVZZF A] | 3}eb7| =2 uk8-7](iCVD, Daeki Hi-Tech Co., Ltd)E AF&3dte], DVB (divinylbenzene)raA]
(Sigma-Aldrich), 4VP(4-vinylpyridine) %A (Sigma-Aldrich)®} 7WA1A] (tert-butyl peroxide, TBPO,
Sigma-Aldrich)Z 60:240:602] H|&= iCVD WH&-7] uioﬂ 9 FHA, 97 U9 ﬁlﬂmEgl L= 1407,
o7l el 7 exE 23T, 9] W AW el ok=gle 300 mTorrE FXEHAA 147 308 F3S F35ke],
400nm 5719 DVB-4VP &53HA] (nPD4V) 7} Z=2+% vl 9k %gﬂo]EE A},
AAd 2, AZAE fIFZHOE FHEA

A wkeks FEek & ol widk Aejd EFEH(FT-IR, ALPHA FT-IR 53 , Bruker Optics)S o]&3}

%
o A BA 24 2 B8 2. A%, % ol ik viel o], 1596 9 1415 en (3 2

A AA) FT2 Ba 4P BAbe] EAZ, 710 9 903 cn ($-Z 27) W) A ) DVB R Fa 2
Kol

4

of

S3A wrebe S & A4 F7 57471 (Contact Angle Analyzer (Phoenix 150, SEO,Inc.)E ©]&3ke] 5 ul
o] ZH9 tholoto] 2 mgk(Diiodomethane, DIM)Ol thale] 7]gke] Wl HE7S A, o2 23, =
4ol vehd mie} gro], whEEA|e] EaknlEol wet FAE TEAC os FHo] JfEE o] HEZo] depA= A

A = Ak, olF 7INke @ Van Oss-Chaudhury-Good (0CG) 421 o]-&3te] 7]¥ke] HHAFFH A

g Attt T A3 FEA Baol ek ZRAFOIUA gl debde s,
AA ) 3.35HA £gol mE AT B

DVB-4VP F53A (PDAV) 7 ® = o] 9l AE vk Aol NIH3T3 A2 widd &, AXAE ¥4 o%ns
golsiict. AE7F S Ak w, 4% TEAHS| =2 n4gsta, DAPISF #R2old (phalloidin) & ©]-8-d}
of Szt s fMete] FFAvAF R WA Y. = 5o uEhd whep o], BE wjFE ol A7}
=4 glel & A o] Higon], DVB wlFEH A= AlE v 2o = (spheroids) 7t A F L, 4P wldR
Ao A= AE7E F-Aso] Aeks Aol AR, v, FF A M FE(pDAVL, pD4V2) oA = A ETE
zkz]o] zgkoi} DPBS(Dulbecco™s Phosphate Buffered Saline)S ©]-83te] A|H3E Fo, AHZ AFAE F
H 2 ol o= Aol AU

AAd 4. AX ANE FAH F £

A7) A 10 o8] A ZF%E pD4VZF F=2% 35pi dishollA NIH3T3 € hMSCE vl & AFAE FAS 3Hls)
At A EZujoFS NIH3T3 A*Z DMEM (Dulbecco's Modified Eagle Medium)/10% FBS/ 1% 3SHAA
(penicillinestreptomycin, Gibco)®, hMSC A¥+ MEM a (Minimum Essential Medium a)/17% FBS/ 1% 3+A)
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[0070]

[0071]

[0073]

[0074]

[0075]

[0076]

[0078]

A (penicillinestreptomycin, Gibco) BIA|E AF&3}aL, 3-5¢ w3kA} A
S A|A3FaL, DPBS (Dulbecco's Phosphate buffer saline)@ A2l
HoZ2HE AAHoz Ry o] s AL &% 4 A (= 6 2

AAd 5. MF SO EA FAE AMEAEE 23T F AEANEY HF WY

AEZANES A7) AsliM=, P4V TEA7E 28 H ] S Ax g ol Bl AxS wjdgste] AlE 1He]

Hgto] =53] dojd 4= AL w7bA] wjge 3, Dulbesco's phosphate buffered saline (DPBS) &1 o]&
sto] Wi AEE NEFHRE FElatyd vk, M GHA AelA wEd 13 AEANES Fdte MEE
A Eg Al &7 §, 31C XEseE7]o Ao’ ARt AzE (dE E°] 15730210 At
3 Fetell AEAEE wiFPA el FAsiith.  tgow uhEg A5 F oA AEAEES wWSFAT F
Alow Flste], WFPA ol AR A HA MEAE flol Astetivt. AstE 2] A Ed] oAl A
2 WA S A3 HaldozA F WAL AEE A HAY AEd HAY FHE FAFE 5 dJdd. Y
g FHE WHEStY AIZAEE A2 AFs & ¢ AT

AAld] 6. MEAEE HF F AAA] & FZAE o[ &3t WY

WA = sol vehdl upsh gol, WAl geld W@ 1] MZAEER & FRA(AAY, 1 oo el
g UEZABLes Wneele] EWel Aststel FAAAG.  ololA WW e ATAES 4] U=
2ABRO s WOl WA R ALAES] EWlel F/HHoR Hasel RAAYO A 249 MLAE
2 AFsgit.  BAT PES BESY Qs fo AEAEES W] 458 & ok

W) AR 240 AEAES PR PA AZe AXNFEAN K3 F, 3T LakF719 AFHlolH
of AP A7 (IF Eol 530830 Aol vk, 1 At AFH AZAEE WFGA Gl A
B E A gudonyy dojrth,  olsh go] MEAES & FxA6 HFstel Ashs o A

ool Al Awgl 2 iy B dygo] &ale T)wmEobilA Fde AAS 7 Aol A do] # e T]wH
AMEE HojuA gk 1Y oA ofe] 7EX] XE, By E Bl Vet E AEdh e 9@ HyE =
of 93] ¥ AL ofr}.
z=9
EH]

P i 2t > \g. v,
/f' N £ \\J
Cell sheet ——> 4 [\ A

Copolymer film —— 771

DELL ) s e
24 Y T
A —— .:‘
eyl
-&&z_‘ S W
— ® —
h‘b 4
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Intensity (a.u.)

(4)
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1 1

1600 1200 800

1
g
HN

1DIV

3DV

wavenumber (cm'ﬂ}

HHE (pipetting) = _—

e

HZAE B4
Flow ratio {sccm)
> e DVE: 4VP : TBPO
* (2) copolymer 1 —
* (3) copolymer 2 pouR 3:0:1
" @pavP Crpalymen 3:4:1
Copolymer2 1:4:1
CH, itk a:1
Sl e
i CH? DVB

1596 and 1415 cm-!: vibrations in the pyridine ring (4VP)
903 cm': outof-plane CH, deformation in vinyl groups (DVB)
710 cm': mrsubstituted aromatic rings in the DVB

Hydrophilicity & surface energy

&mmﬂﬂ—r

* 18 mm cover glass

» Seeding cell density : 1X10%cm?2 (S 4X105 /glass)
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Green : Phalloidin
Blue: DAPI

+ hMSC cell sheet on Co-1
+ Cell sheet 4 days after seeding
+ Scale bar: 100pm
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Cell culture medium
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} Cell culture medium
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