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(57) Abstract: The present invention relates to: a nerve cell culturing platform coated with a functional polymer thin film; and a use
thereof and, more specitically, to: a nerve cell culturing platform manufactured by coating a first thin film on a substrate by using
initiated chemical vapor deposition (iCVD), and layering a positively charged biomimetic second thin film thereon; or a nerve cell
culturing platform manufactured by coating a positively charged monolayered biomimetic thin film on a substrate by using iCVD;
and a nerve cell culturing method using the same. The nerve cell culturing platform can be developed by etfectively depositing a bio -
mimetic thin film having a cell compatible function on various types of substrates through a method for manufacturing a nerve cell
culturing platform according to the present invention. Particularly, if the nerve cell culturing platform of the present invention is
used, growth promotion and stable long-term culturing of nerve cells, which are ditficult to be cultured, are enabled, and thus the
nerve cell culturing platform can contribute to research on nerve cell-related diseases and to basic research.
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Biomaterials, 30(30):5897-909, 2009; Brown RA et al., Int Rev Cytol, 262:75-150,
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[51]

[52]

[53]

[54]

& e T7/i](polyethylene PE), &
Z 2] 2~¥] g (polystyrene, PS), =] o & &l €| #l| Z & ¢ o] E(polyethylene
terephthalate, PET), 3= 2] ©} 7| = (polyamides, PA), 35 2] oIl 2~ ¥ (polyester, PES),
2] 94 8}8] I (polyvinyl chloride, PVC), 3 2] -5~ 2| ¥H(polyurethanes, PU),

Z 2| 7} R M| o] E(polycarbonate, PC), 3 v] 4 3}4] ' 2] Hl(polyvinylidene chloride,
PVDQ), = ] H| E 2}& 5 2 2 of € (polytetrafluoroethylene, PTFE),

= ¢ ol] E Z o) 6] 2 #| & (polyetheretherrketone, PEEK) 2

% 2] o)) §] 2 o] 1] = (polyetherimide, PENE T4 H o] A el = A& E o

o AT VA, AV R e R Ay V] 9ol ZYE FHEE THA =

A by Bheg E3Fehis A A E R SR EFS TR A A et

S Az om AAGA S | Fell A FHE F7EHFEE)E 5 AU
< Lol oM, BV AT A = ol F A epoxy), 7FEH A, SAREEH,

ol =2 E, obA|d, ol A E W, o} Al EobA|E, of 218 2, ofo] Al ohE,
ol Bl B o}l Fefol =2 TR ol A AEE = Hojw shu} o] 4he]
2871, v A S A = ol E A (epoxy) a7 5 EotE= AL EFHoZ T
a1, 471 Al 1A = PMA(propargyl methacrylate), GMA(glycidyl
methacrylate), PEM(pentafluorophenyl methacrylate), FMA(furfuryl methacrylate),
HEMA (hydroxyethyl methacrylate), VP(vinyl pyrrolidone),
DMAMS(dimethylaminomethyl styrene), CHMA(cyclohexyl methacrylate),
PFA(perfluorodecyl acrylate), V3D3(trivinyltrimethyl cyclotrisiloxane),
AS(4-aminostyrene), NIPAAm(N-isopropylacrylaminde), MA-alt-St(maleic
anhydride-alt-styrene), MAA-co-EA(methacrylic acid-co-ethyl acrylate),
EGDMA (ethyleneglycol dimethacrylate), DVB(divinylbenzene) 2
DEGDVE(di(ethyleneglycol)di(vinyl) ether) 2 -/ ¥ o)l A Ao & &} o] 4
AEE= Qe B0 % Y, A s 2

e} = 7| 0] E(gly01dy1 methacrylate, GMA)Y 5~ AT}

kg ol Sloj A, A7) Al e EEA B A2 A= 25~65°CE 7HE H A ol A
TaH=E A EFeE @ g o, A7 Alrd s R Ad A = A A 2k
0.5~2.5:0.5~2.5¢] T I u] &= Al s 5= e SH R &4
AF7] 9F& -2 100mbar~400mbarg! A& E3 o & & 4= 3]

2 el ol A, 7] Al2d A = oF R (amine), O}U]E, o} = (azole), ¥ 2
Ry Eeeor AR TollA AEE = Ao sl o] 4ol 2H8-7],
u}%};gl 3}71]1:_ o]_U] (amine) 7(]—_9.7].% Eé‘]—ﬁ}L‘ 74& E;d eR=4 aL /\ ol /\17]
A2 EA = NN-t] v e o} v] o)l & v e} A 2 ¢ o] E(N,N-dimethylaminoethyl
methacrylate(DMAEMA)), 2-H] { 3] 2] 1 (2-vinylpyridine),
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[55]

[56]

[57]

[58]

[59]

[60]

[61]

4-8] 9 9] 2] © (4-vinylpyridine), N-H] 'd ¥] & 2] :=(N-vinylpyrrolidone),

1-8]d o] n] T} £ (1-vinylimidazole), ¢} =1 & o} 1] = (acrylamide),

] €} 1 & o} 1] = (methacrylamide), ¥] ' -N-H € 1] 2] U]

& 2 &} o] = (vinyl-N-methylpyridinium chloride), 9-H] d 7} 8} (9-vinylcabazole),
t] ol & opu] x| & o} 1. ¥] o) E(DEAEA),

| ol ol ol 2. ¢ #] o] E(DMAEA) %

vl ol & olr] ol | E} 7 & ¢ o] E(DEAMA) & 74§ ol A 2 o] & 3} o) 4
Ay = Ae 5 or o 5= 9oL, uheh A 8Hl= NN-t v " of] 1ol &l
| €} =1 & 2| o] E(N,N-dimethylaminoethyl methacrylate(DMAEMA)Y - )t

i}

KeN

=
H o) 9 01/\1 A7) A2ekeEA = A A 29 (biomimetic) &2 Q) A
Sqow s, PR YEE /5N 08 AT AT fAH AL FHoR
T A AA By 249 A VeE T e s 288t £
2838k 5= 1t} (Alves NM et al., Small, 18;6(20):2208-20, 2010; Williams DF,
Biomaterials, 30(30):5897-909, 2009; Brown RA et al., Int Rev Cytol, 262:75-150,
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<2k (physical vapor deposition, PVD)#} 3} 7] Z-ZH(chemical vapor deposition,
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PVD "H-& 38} W3-8 FutelA| & S22 7w EA FE F& e F3H)
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o} =P, ol E, oM E Y, ol M EL A E, o] 2B 2, ofo] Aol E,

oAU H o Setol =g A E el A
DMAMS(dimethylaminomethyl styrene), CHMA(cyclohexyl methacrylate),
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PFA(perfluorodecyl acrylate), V3D3(trivinyltrimethyl cyclotrisiloxane),
AS(4-aminostyrene), NIPAAm(N-isopropylacrylaminde), MA-alt-St(maleic
anhydride-alt-styrene), MAA-co-EA(methacrylic acid-co-ethyl acrylate),
EGDMA (ethyleneglycol dimethacrylate), DVB(divinylbenzene), %
DEGDVE(di(ethyleneglycol)di(vinyl) ether) 2 -/ ¥ o)l A Ao & &} o] 4
A= A 1A, vk Sl = 22 A d B E o] E(glycidyl
methacrylate, GMA)E X 3ol 218 53 02 & 4= 9laL, 7] Al1dbat
50nm~300nme] F7|Q1 A& 5 o= o ¢ v}

[71] oo Qloj A, g7] A A 2de Al2Ebek2 o) ¥l (amine), ©FH] =
o} Z(azole), ¥ 2], L ¥ B )= 0 7 FAE ol A AEE = ol x s

HU

o] %e] 24871, ubgHA 8} Al = o} Rl(amine) 2H-& 7] & $-ob= ARG FA =
¥eEtE AL EH o7 & 5 Qlar, A AR B A2etue

N,N-T] #] & 0}‘3] Lo &l w e}l = & #| o] E(N,N-dimethylaminoethyl
methacrylate(DMAEMA)), 2-H] { 5] 2] © (2-vinylpyridine),
4-8] 9 9] 2] © (4-vinylpyridine), N-H] 'd ¥] & 2] :=(N-vinylpyrrolidone),
1-8]d o] n] T} £ (1-vinylimidazole), ¢} =1 & o} 1] = (acrylamide),
] €} 1 & o} 1] = (methacrylamide), ¥] ' -N-H € 1] 2] U]
& 2 2}0] = (vinyl-N-methylpyridinium chloride), 9-H] 'd 7}H}(9-vinylcabazole),
t]of] &l o} u] o] €l o} =1 & 7] o] E(DEAEA),
e ot ol ol =1 9 ] o] E(DMAEA) 3
o Sl o] ol €1 £} 1 2 2] o] = (DEAMA)Z 74151 6] 4 %o] = 8 o] 4
AN 215, 1A e ]

| €} = & ¢ o] E(N,N-dimethylaminoethyl methacrylate(DMAEMA))E 3 13} =
Qo s 39,

A QoA 7] A e Azt

 /Ir = 7]L;<4 o0& JALAT} 9} 7]
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[73] -k 01] )\01%1 7] Al ;q] W) xﬂz

o 12 0 wo
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& 7] ¢} *ﬂ XJ] Uﬂ‘ﬁé Xﬂz“—}‘l}@] Jﬂfﬂ A2ek=EA o] %]

2 5 A = A1l g Al 1aEFA) 2 o & A] 2}-8-7](epoxy group)}

% 2ol £ A2ekEEA o o}l 287 (amine group)e] 2 3<]

[74]
[75] ok 2 TS S o A,
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[76]

[77]

[78]

[79]

[80]

g el 9lol X, 7] A Zog g uhh A A E o) 83 Bt8hA V)
ZW.F(mmated Chemical Vapor Deposition, iCVD) 34 &2 A4 5= A&
;ggf;,_ 3 2= 9]},

o) oA, A7) A A Bt whekE o) Z A (epoxy), 7HE 4
SAbE é o} =B E oA g, ol E Y, ol ol E, o 2~H =,

ofol Aol E, ol x|t d E o} shefol =& A E ol A A el H =
2o & sl o] o] 2F-8-7], vk 5HA = ol Al (epoxy) 2871 & et
AR 2 E3eli= AL ER o= k= 9l omw Aby] AA BHe ulukl

A ol

PMA(propargyl methacrylate), GMA(glycidyl methacrylate), PEM(pentafluorophenyl
methacrylate), FMA(furfuryl methacrylate), HEM A(hydroxyethyl methacrylate),
VP(vinyl pyrrolidone), DMAMS(dimethylaminomethyl styrene), CHMA(cyclohexyl
methacrylate), PFA(perfluorodecyl acrylate), V3D3(trivinyltrimethyl cyclotrisiloxane),
AS(4-aminostyrene), NIPAAm(N-isopropylacrylaminde), MA-alt-St(maleic
anhydride-alt-styrene), MAA-co-EA(methacrylic acid-co-ethyl acrylate),
EGDMA (ethyleneglycol dimethacrylate), DVB(divinylbenzene), %
DEGDVE(di(ethyleneglycol)di(vinyl) ether) 2 -4 ¥ - ol| A H o & s} o] 4
A== AT EEA, vk A s = = Al e wlEb A= ] o] E(glycidyl
methacrylate, GMA)E 335} = Zﬂ% Exog g9l
Bk of] Qo] A, AF7] A A FoubE uhake ol dl(amine), ©}7] =, o} (azole),
ddd, R EYeog A E wol A Ay = Ao s o] 4ol 2H8-7],
vk ekl i= oF Wl (amine) 218718 S8l ARG HAE L deh= A=
SR o® & lan, 3r] A Zbd kS NN-t e o ol
| €} =1 & 2] o] E(N,N-dimethylaminoethyl methacrylate(DMAEMA)),

2-8]d 3] 2] | (2-vinylpyridine), 4-1] d 3] €] & (4-vinylpyridine),
N-H] d 3] = 2] =(N-vinylpyrrolidone), 1-H] 'd ©] 1| t}Z(1-vinylimidazole),
o} = & o} 1] = (acrylamide), W| E}F =1 2 o} 7] = (methacrylamide),
H] J-N-v & 3] 2] t] 5 & & &} o] = (vinyl-N-methylpyridinium chloride),
9-H]'d 7}u}E(9-vinylcabazole), T ol € o} 1| = of € o] 1 & & o] E(DEAEA),
e ot ol ol =1 9 ] o] E(DMAEA) 3
Ul ol & ol ol & v B} 212 #] o] E(DEAMA) & -4 ¥ 3ol A 4 o) & s} o] 4
A = A2d#EA, vkEA &A= NN-H H " opr] ol d
| €} =1 & 2] o] E(N,N-dimethylaminoethyl methacrylate(DMAEMA)) & 3£ 315} =
7 o ol

goll Aol A, 7] A Ebe dhee] § =

1”;9, o HAd=Ad FAR e 5EF o2 2 a2 A
9 2 Inm~50nme] F7IQ1 AS EF o= &
g ol 01 oYM, 7] A B wbehe A7) Al
Far A3 (cross-linked) 2. &2 ¢FA 8HA] A7) 7]
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[81]
[82]

[83]
[84]
[85]

[86]

[87]

[88]

[89]

[90]

[91]
[92]

[93]

S Q1o ]
A o] 28 7]
Arga) o] o FA] =}

|
group)2] A3l A& 5 o7 5 4=t}

o}, A & Eate] ¥ WS TS A APshid Bk o] E AAlel
QEA B Ay A Ao, B el Welsk ol E Aol o3
ATE = Zloz A A gz Ae GeiAel A Bae] 2142 7k xpel 7]
91014 4 % Aol .

EREFRERER DTS DR EX

of 1
A 74 7 &-E 2 (neurotransmitter) 1 o} A €l = (acetylcholine)-
N,N-T] #] & o} 1] i of| & | e} =1 & #] o] E(N,N-dimethylaminoethyl methacrylate,
DMAEMA)®} 127} w5~ #§-ARSE 21 0.2 W 1% v} 9l

- A Ao o] 5| = DMAEMAE E 315} A28 A 18hato] B2HE 7] 3tk
et o r sR sk A A E vl & %?ﬂ%% e RIS g

A ZAA 3 g ZFHF o] AlZ3 -2 iCVD(initiated chemical vapor deposition)
W3- 71(H 7] skl = A Ahell A O]Toi/ﬁ e e AR FREES
Al 23T

(1) 7]1¥9] &%= 30°CE 7218 ol A, GMA T4 2] &% 5 40°C=E 5l
WA AT BPO(tert—butyl peroxide, &= 2] 2] AP)$} 60:302] F-H U] EZ FYAIA
Y E 255 170°CE &kaL, Wi 3 S 160mbar® #4] A 7] = 7HE-H]

]-ﬂfoﬂ A1ae o 72 23 }Oﬂ‘;}

) AFE A & el 3 & 120mbar® BHE ¥, GMA DA T4 &
At O}L, 35°CE 714 ¥l DMAEMA @) & 7H | #1419} 69:309] 73] & =
FAsto] A7) A2ubag 7] A1k 9ol A Fapgith.

1A, 71 (1) @Al A, 1027k S22 =2 oF 100nm 7 2]
PGMA(Poly(glyc1dyl methacrylate) B} & 53 4 QI AL, 471 (2) @A ol A

1ke] A5 o2 oF 25nm T 7 2] PDMAEMA (poly(2-dimethylaminoethyl
methacrylate) B} 98 =53 4= At} whelb A &4 02 P(GMA-L-DMAEMA)
ks =5 5 A A9 e SR AT BB = 1ol (FEFeHA

Z

1= = T A S
HER AT
B A A o) A 3= 3 GMA @32 2 DMAEMA WA & A o] &3tato]
T3 A B B et A o2 7T vk vk g el o] A A SE b ok
ZHPEZ S A x5t} 51}

A A E | 8 E =2 Fo] Al &34 -2 iCVD(initiated chemical vapor deposition)
HEE 71t 7] stel el ZLAb ol A o] Fol R ar, vt & WAl R E9ES
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[94]
[95]
[96]

[97]

[98]
[99]
[100]

[101]

[102]
[103]

[104]

[105]

A Z3G e} =, 7] &%= 30°CE 543 AFE| o) A, GMA wHeka)] 2
DMAEMA ©@&A| o] 2= 5 40°CZE 3] 7] Al Al(TBPO(tert-butyl peroxide,
=] 2] Ab)9F 60:30 3= 69:302] FIH|ER FYAA e E 25
170°C = 3oL, Wi 98-S 160mbar® F-A| Al 7] 1= 7} d] 7] 3ol vlufo =
28Tt

=2

AN o] 2 2 A E W] FE SREe] E3be uputo] 7]57] 8o
’% Al 1004 A2 A A M E v kg Z 2 Z o] ululo] J-2E FT-IR

2~ ¥ E 2 1] | (ALPHA FT-IR Spectrometer, BRUKER)E Al-8-3}o] 24 315t

K
= q
f

205k 520 R S 0], FLIR 2B 4 2090 19124 1
dEFA 5ol SutEA FAE AT S, Hhe £ 9] A Skl G S v A=
DMAEMA ¢] 3}k O}U] 7](tertiary amine group)(2822cm! ¥ 2771cm )7} K& 5 o
A= AE Flskdar, @A o 2 Eq]e] AW vlold Z15F 2 (vinyl
peak)(1630cm )] % ?J ﬂ A~ E =AY A Ao R, T4 F
gz Tkl A A ow Aoyt gl 5= AUk

A A e 3: A7 A 3l F-& v o] Al 24l

AAAl e 104 Az A A E v SR FY] W] -2 5 XPS(X-ray
Photoelectron Spectroscopy)(Multilab 2000, Thermo)& A}-8-3}o] =4 5} %1t}

143, 5 39 YERG ule) o], XPS A E R Aol A o] F whEEA] S
TRENE Fo) ofdl 1ol & BEH O I =, PDMAEMA %} th 24|
3ol GMAZF A A 25 A 9- 403eV -2l A protonated amine(N+) peak ©]
e AL Zed 5= 22131, o] = GMA Q] ol Z A (epoxy)”] 2F DMAEMA 2
32} o} 71 7] 7} Wh-5-3F © & &) L} EFU= protonated amine(N+) 2.2 37 ¥ U},
o] 213t A}i= 515 2] GMAZ 53l DMAEMA 2] U 4(25.14%)7} grafting® A<
o] 3t7] & gt PGMA Q] 7 -7~ ARE2] Q1 of vl 1Al Eof vlste] Joj 4 o=
vheFet 7wkl A o] a1, &l Qb A o] AFatr] wjstoll, o) 218 & B o

GMAE 9] grafiing & A W] %o Qo) A, crakar #4700 4712k 28 5 gl

-

J

x1 6]—Eﬂ o 9] ;GB]: 6]:/\]—}\] = Z,: 9}1\

AN 4 AF A E A GG ZAFANA v AP A E A A = A
w39l AF

A 104 A Z=H A A v FE ZRFANA AAAMEE v gt ]
Z A E 2] Aauketo] X3 DMAEMAZ} o} Al & 2 1} F-AFaHA] A1 74 Al 3 9]
S B steh=A glekaral skt

B2 A g o A AL = A A A E= FH 3 A" A A 2] (in vitro) Y ok
MABAZ)AY Efo RS Tl S AL g s=2REH AFH 7S

A EE A 2] 22X JEEAIA AR = vt
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