WL T RFRRARMFR.H 37 K.% 6 #.2017 F 11 A
Journal of Zhejiang Sci-Tech University (Natural Sciences)

Vol. 37, No. 6, Nov. 2017

DOI:10. 3969/j. issn. 1673-3851. 2017. 11. 005

R R EE R LT BE
x4 40 B4 1T 50

tREp= M E,FAP,HE

B, NEHF

(TR I KF,a. HEZ ;b LA L 4P, 400 310018)

OB AWM ERFER el B R FERAREF) MmN A St B S AT F— 4
FAGENLETAELZN Y, RIP MR TEHERET LA RAE@DREGT TG —FARXFE, RAKE
ATk AR ZFRAARIRAPF AL AT ED KT EERANLEG RS EH (GO BT, ERALYEHF
HTF R HE GO M 45 25k LN BB RALBGH B FR AR EG, A ALRMEE GO ML 2

F o FIT b & e (PCL2) ik v oks W6y A 2R 42, #F

RER AWM. SR MR RADL, B E D BEKY GO &

W AR AL PCL2 tafe ey e it W fe 378, GO 5 R mAR K, L R @A ey J 25 R AL K,
KW : BT B 5 5] Aok R b AR R 5 4e M6 ik b RS Y

FESES: Q689

0 3l

il

it 22 Ty B R I 3 2R RAT SR 48 00 TR A O R 4%
Foft et 28 2 G0 956 95 R 1 26 B2 D P 4900 - TR U R
95 0 4 AR | 22 G R Ak LB A0 A R AR . R
FHAA 24 1 7 vk XA P9 i 28 45 ¥ R 20 29 9 47 4 AP A
L, T LA i) B 3 5 5 I i 1) AL ) o DA Sy 37 450 bft 22
B MR O %, e,
V45 200 L 11 22 A 2 I 9 A G 952 s B0 L 3 1 A Ak T
Pe. AT DL Bh B 1 B 58 0 AR SRS A RE R
Tl AR P T 00 AR TE B/ 40 DK 235 ), S B 6T 44T i K R T
A VTR P R 4 AR 4 B R DG B0 AL b
A F EEAEN .

VTAER A7 280 S AT A, tnse Ak A B8 08 (GO
it JF A A B (GO LB 2 N T Y R
UL AR R YT L s Y A W gt
&, KEWFREW GO HA WM. %54
DA RO B 2% T Ak 2 R T AT R R s 0 B R

e B 2017—04—27 %) 4% 1 i H . 2017 —08—07

MERES: A

XEHS: 1673-3851 (2017) 06-0778-07

s B AN, GO Kl Rk 40 i 4R —
VA A 1) 7 3 A 40 7 A e 8 ke s A A
e GO 2 1B E A S I . GO 3 rGO 3
Tt B Sy 4 A A A AR — s Y I AR R At
AR LU A0 A A A R R 40 Y
S mEsh, EaAN TR, A REHR T
1 SR A B B rGO 3 T LA S 40 M % ) 38
LR » 7R3/ IN I B 88 RN 0 T i 5 4 Ak i 285
LR A TR A A R L o 8 A i R T A
A5 FEL o 5 75 ot 20 A0 400 ) A R T L 3R B b
b1 T A BT Ak B T R R RL g 2 R TE
ST L B 3R TR W R T ok 4 A Rl B 2 R AR R R
PRI, T fife ol 2 40 i 5 b Rk S8 T T 0 A B4R IR
HE,

AR S B3 2 O 200 2 R R TR R S
JI 2 18I A8 S 2240 GO BEF A kL, 38 3 5L A R 5
GO WIPE By 22 5. % 250 28 4 il (PC12) 1Y Al B 47
M.

e H . BRHARREIATH (51272237, 51572242) ; WiTL4A H AR 40 H (LY16E020011) ; Wi VL¥E T K% 521 AA 5 37114
PEZ A I8 (1991 —) 5B il AU WA, 85—+ BF 5% 2, 35 5 NS G ML K b R A il B R T T F B 5

WAEMEE . X &P, E-mail ; aipingwz@163. com



% 6 #

T 3 208 45 < B P T T 52 Al S A A 05 0T 2 MM RGBS A7 S 8 42 779

1 £ %

L1 SEE AR S

SEES AR A SRR (O W A BT TR FR 2 7 5
W2 (H, PO, BRI (H, SO,) Fl & 5 W2 # (KMnO, ) H
WL = Ak 2= iR AT BR A | 2R 7. a5 Al Y 1k
AR TN R B k. G2 (WFFR 90 i 25N B 21
FA2E A RA R A R ILRE A e (PDMS)
il % FF 95 SYLGARD 184 kA% e (105 9y & 1k
F) b 35 B E R T A R A SER A R e T L
TAKBHEBLR p=18 Q « cm, SCE R FH =R I 4 3
JEEAERE, 23 Bk B RE (SO RN B R B A
FRZS 71D AR di ik (DLC) 8 15 PR A% 71 B8 5 B8 € (5
MDA R T VAL B (ITO) B 38 G-I A% K BH
RERHECABRAFD .

SCHAY #% . URE-2000/25 48 4856 ZIHL Ch R
HL AR 5T ), S80SO A5 3 T ZU AL (UL FHRL A& &
2SR PR E]D) L CB-1B 27 i Bt i — (AR #IL (b 55 A1) 4
IARMEA BR A 7D, VK-X10 306 B 1088 (Keyence 2
A, BX51 %06 A4 ¥ i % B8 (OLYMPUS 2 ),
S-4800% I & 4T i B F W 4 8 (SEM, H &
Hitachig 2 7)), FTIR-ATR (Nicolet 5700) f# H -
AR LT AT AR (36 B A 2 R, OCAHZ200 #4S
2 fih 7 0 2 A (7 &) Dataphysics) .

1.2 GO k%

ZHRSCHR [ 24 ] 0 38 09 057 35 il 45 GO, BRI
120. 0 mL % H,SO, 1 13. 3 mL #& H,PO, IR &YW
WANAE 1.0 g A BFH 6.0 g KMnO, IRAY T+
M 50 CHENHE 12 he RV NG B EER,
HIA 150. 0 mL ¥K7K F1 3. 0 mL 30 % XU4R K (AR
Sy HEHREE) 45 ) 5% 8 (A B F W . 7E 4000 r/min &
TEL BRI A SR, RFEKKA 70.0 mL
7K.70. 0 mL 30 %1 HCIUAFE 43 Lk BE) F1 70. 0 mL
TR TR T 4 1 44 40 Jo O, 28 4 3 P
AR e — 80 “C R ¥ R T it 7%, 15 3 T8k 1)
GO Bk, BLHIHE K 2.0 mg/mL # GO &7 .
RO S R
1.3 PDMS %% B[ & (14 il 55

¥ 1TO BEEE VIR K /NN 6.0 mm X 1. 2 mm,
S IR A B KRS, 70 CHET,
RIGHAS AR R BNk, i B A IR H -
100 CHLEE . 7F 800.5000,1000 r/min &5 F #E 4T
BYRE A 20 Jig ¥ 57 T Ui 300 5 RS 3R U L B 1] 43 1 R
5.30.5 s, 100 C F Mt 2 min Ji . 15 B B 585 48 15 b

TEEAMEZINL EWEE 20 s BEOE 52 )5 . J5 4t 60 s,
SRIGTE 0.3 mol/L A FMAMIBFE WP Y 12 s,
Bk 25 28 3o 58 A1 ' BRI A5 1 19 ' 220 Jie 358 43 T ok 1 A
REZ, BIA 2 B 54k 1 06 Z0 i A (T 18 4%
PDMS, #I/E PDMS El1 &),

PDMS EIFE &l s R R 515 8], Bl SYLGARD
184 ik A5 it WA 4 4 T 2R 4y A I 42 1 A ¥ 4 B 10 2 1
(0 0T St LU AT VR A B0 P 38 50 05 A LA TR A v 17
FEHER AL L SR 5 De 85 78 6 2R AR FR 1 I (7 B st
PR 7= A AU TP VR DR HE BR A, B A2 PDMS
TR h B S LA B L B 5 4 B IR L B
JE 80 CHBE T ZZHE S 2 h, ff PDMS i R4
Je B I AT U E A5 B 2 A5 4 1) PDMS B
L AUR 0,36 cm?
1.4 GO BEZ Y il £

i O, %8 1 % th X PDMS Ep £ 2 1 4b B
5 minI IR M . SRJE 8 2. 0 mg/mL 1 GO
W2 50. 0 pL 3% 0 E) PDMS B 25 2 1 . 4R I 18
800,1500,3000 r/min FHEMR 5.20.10 s, # A =%k
THEMR GO W 3 K, AR5 ¥ PDMS i & 75 1% 1+ 1
FE (rE H L DLC,ITO 3f 8) £ 1\, 878 H K
PDMS HE H P03 32 fk = A 09 <L L PDMS 5 5L
T B4 1 L 2 ik . SR )5 #F PDMS B3 & i -
SIS F R J7, 46 RF 12 h, 5% PDMS Bl & 55
JEFES XA GO FEF i N PDMS 3R 18 % 8 31| 35 iK
L b, B 1A GO FEF & 10 T 2 ke .

H

POMSETE

BEMRGOM T

THE IR g
B 1 GO B30 i 5% i

1.5 ZjisFR
Foin 28 ok WK K R 6 BE R 92 b i W
(PBS,.pH=7. DIEVE. REHATH 10% 54 1l
100 AUHT CBE 75 R M5 5 3 M4l i 35 b,
TER FR 40 R AL 30 min J5 32 Fh Bl 2 40 g PC12, 4%
Tl B 24 6000 4~/mL . 4 M 35 57 JC B 4 M i N 3
ATHRAE B AR 2 70) B o & D0 T il R0 B 28 K T
A . 20 M 35 97 PR B A IR 37 CCL 5% CO.,
100 00 Wb 1 JC T 40 L 55 FR 4 . 4R Fh AL BS 37 24 h

GO39



780 W B T Kk % % R

2017 4F B 37 %

Joi S FERE 4.0 Y0 2 B W [ E L AR S HEAT WL ER .
AFRAE GO FTH 4I5S 48 h J5 , i FH R 2 I K
(Actin-Stain®’ Phalloidin) Xt 40 2 & 22 Wl 3h 25 (1 o
FAtmic s A 47, 6- Bk 3E-2-28 3L 05| W (DAPD X 4
A% PEAT BRIl B A O A ) A B R

2 HRSR

2.1 PDMS FHx i IE 55
B 2 Sk fdi FH 30Ot B R0 #E 680 nm L L TR
T, R AR AR 2 T R AT A LR LT Y O T L S5 R

4.631]

4.000
£ 3500
3.000
2300
0.000  20.000 40.000 69.523  0.000 20.000
m

200, g——

1041}

0.0

{apCE N

9 800
_ M o500 :
£ = 0.310
3 §.500 ig_m()
7.600) (.20 v

40.000
LI m

(DYPDMSE £

RFEA =48 B 4% . B 2 Ca) 621 a7 A4 iy
M, 158 5 R R 45 pm, P 2 (B3 $2 K B 45 pm,
$E 10 pm, 620G B AR RSF 5 3 RAT IR AF 4 .
K 2(b) 3% PDMS J5 il 15 19 PDMS El %5, 0] LU
B LG R 5 O 20 T 7 AR A R 25 A AE B, 1R
JEYH 2.2 pm, HH R R F-# 38 G HEH GO
. B 2Co) i i 3k Z) b () O 2 5% BN AR B Y
GO EDE , 5B RF AL, B BE 292 20 nm, H
IR LS Ll HOL B R ZH T GO FE5 1 il
o

30 pm
P

0.320

67.357 7 0.000 20.000 40.000 50.035

[1A1] LO0 2000 2733

(c)GOFP

P2 R[] B 5 R i B0 AR TR A P OB 3R AR Wk S SF T (] L 85 4 R T R = 18145

2.2 0 Sk A TR I SRR R T GO B ) 52 1)
2.2. 1 ASTRNiE I S5 %6 GO B R R 2t A8 52 1

& 3 4 ITO #JE | PDMS B[l % 2 1 jifi i A [
FE SRR ED IR GO R ROCR I . 250 25 3 43
BT LAAS H o B 5 % B0 R 7 1 386 O T AR 45 14 5) 1
B TR SIBINEF 0. 25 N, B 5 5 5L R 19 15 el R
%L VEH 1/, GO ANREFL IS PDMS [H] 119 43 FF H
J1 A RE N PDMS 2 1 45l 52 4 i i B8 L 6 i
FEFLIE R ML B2 GO £, WK 3(a);
B PDMS E[) 35 2% 11 it in (9 & 77 9 3 i, PDMS £
MR TH GO 55 FE i 2 18 1 FH 7732 7 1 5, 55K 3R
JIC I ) SO B 0 s 24 58 B G LR 7 0. 50 NOE, BRI
FHEH GO WL ARERT GO 5 PDMS £ 4 T
YEF 1, GO M ED T R 1T 40 25 L 0P B L 35 5 WA 1) e

F, i 3(d) s GO IR HY J5E BE 2 20 n (A& 2(e)) 5
M 24t i H3 3 B CRF 1,00 N), PDMS B[ 35 3% 1Hi i
SEA R T O R R A A i R A 46 4 DL A XS Y
GO S, & 3¢H ., BBk, it & S 7E 0. 45
~0.55 N JERBINFER I GO fesc i W, 18 )5 221k
B e AR SCREFE 0. 50 N AR A S AR A4t in s 17 .
2.2.2  FAER TR AR NI R R GO 1 R
JoT i
B 4 R AEE S 0.50 N &4FF .78 Si.DLC,
ITO =Fp NI 2 F£ 1w E A2 GO 41 %) SEM
KA. BAR GO 5ANIR R R 10 1945 G /e 1A I 2
5 ,.PDMS £H 43 O, & T2 AL # 5 min J5,
FAERAEEJ7 0. 50 N &R ¥ aT LIAS 2] 325 5) Ji
) GO F %,



% 6 #

T 3 208 45 < B P T T 52 Al S A A 05 0T 2 MM RGBS A7 S 8 42 781

30 pm
—

(230.25 N

2 um
-

(M35 N

50 um 30 pm
-— e

(2)0.45 N

50 pmn ) pm
_— L

(d)0.50N

()0.55 N

(D1O0N

K3 RFEFENE ) TREE GO MR HOE B M 1E

(a)Si {b)DLC

@10

P4 ARRIRIERE R R T GO Mo A 44 T 2 S0 BE (SEMD IR (£ 77 0.50 ND

2.3 ASFEINIPERE R GO BEH X407 A i R 4

K5 AT M 3R B GO B4 51 2 1 #2241 i
PC12 KA K B U o R SO ] L (L 41
JiL S A 1] T AE GO R RGBS AE K, 7T 0L GO L At
IR HAY A, B 6 AR 400 % 5
it N GO 55 35 i 3% 1 240 I 50t % L vl DL L 5
JE5 GO 25 vl K, 40 i kb 7B K GO &
T S5 B0 200 B R R MR B . AR SBR[ 25 T GE , FEIR
WO 2 5% e 240 B 5 G RS R BTG B 52 5 O S 1
FRE TR B SRR T 52 A W R A7 AE X L 4l A 5

100 pm

{@)Si {MDLC

RR . 2 1 MR AR BE B . Si AT DLC R
JERT ITO BRI EE , I AE GO fA7ERT, GO 5 Si 5
DLC 11425 5 1 A1 X 45 K L 41 B %) 326 % 2 K B A o o
SR, A T STORR I Y 4 ik A TE O, 2R T T Ok
1, Rt St BRI GO B ] 45 48 358 25 VRS B Y
RE ISR, GO FRIMF & 193 EEH Cni® 7 fos 78
1630,1740 F1 1240 em™ ' 43 5% i T — OH., — COOH
IR A A F] T 20 MRS B 52 6 9 A O R
(LI 2(0) GO FEBRIED SRk 1t R 41 f2 41t 7 5
22 IR R BRESE A R 4 RN B A

T} um 100 pm

()ITO

5 AR b GO P31 3 T 20 A RS B4 1R 28



782 i

oM T Ok o o R

2017 4F B 37 %

400
350F ——
300
250
200
150
100
50F

U /(A - mm™)

A . 77
GO Si GO ITO GO DLC

K6 N[EFIEZE B GO 5 35 1 40 4 A5 %5 i
R AAEEMHNEESH I REME

K Si ITO DLC GO
M/ GPa 14 12 20 2
23 L5 A 79 83 75 20

BEAh, 75 TTO WP B 7 AR S/
GO ZOR S (R BE S 40 pm) o H2 7 40 0 5 05 B
A8 b WL 20 i K B A I 37 181 (D Bk B B 2l
e CRHD UL 8. A 8 i 2. Al i sy 2R K AE

100 pm 100 pm

100 um

(a)l0 pm {1120 wm

GO BEF R IFUTE S A . GO 1 40 il
B, B LR . B RS REN . GO 45
FE AN MRS N 52 G e SR AR BRI 4G A0 il
22 (R BRE AT 253 o 200 6 %85 3 S 94 A, R 0 0 496
AL GO BEFAHRT 830, A3 A 40 M 39 425 4 K e
NG TH

80

75
< 70
ey
b
& 65

1390cm™
60
-OH
1 1 1 1 1 34120 cIrr17l 1 J
1000 1500 2000 2500 3000 3500 4000

WEyem™!
B 7 GO RZLshE

(c)30 pmn {d340 wm

K8 ARRST GO K 9 51 3 i i 40 HERS B (b PR W35 181 R 1812 20 M 98 e 3 e 1D

35

R O 2 B A AN [a] W 1P 25 56 36 T 4 30 17
A BRIl R RS GO ZIMERER) 2 5%
S B P22 AR RS B AT R B R R A T I
B B 3 A5 /N FLSE K 9 GO 22 100 58 1) 40 A 14 K B
A, B L S B A W A A 5 P R R ) R
FSCAN ) o 28 240 MR B . AR S o 3 5 A [ B ORL
o 22 S S B X 240 M RS RS PR S % 1 9 A T O A
i85 0 ek v ) 0 R AR P R A AR A T S AR
HZ%,

S Hk:
[1] AGARWAL S, ZHOU X, YE F, et al. Interfacing live

cells with nanocarbon substrates [J]. Langmuir, 2010,
26(4):2244-2247,

[2] GUOC X, ZHENG X T, LU Z S, et al. Biointerface by
cell growth on layered graphene-artificial peroxidase-
protein nanostructure for in situ quantitative molecular
detection [ J]. Advanced Materials,2010,22(45) :5164-
5167.

[3] HESS L H, JANSEN M, MAYBECK V, et al. Graphene
transistor arrays for recording action potentials from
electrogenic cells [J]. Advanced Materials, 2011, 23
(43) :5045-5049.

[4] YANG K, WAN J, ZHANG S, et al. The influence of
surface chemistry and size of nanoscale graphene oxide
on photothermal therapy of cancer using ultra-low laser
power [ J]. Biomaterials,2012,33(7):2206-2214.

[5] FIORILLO M, VERRE A F, ILIUT M,

et al.



% 6 #

T 3 208 45 < B P T T 52 Al S A A 05 0T 2 MM RGBS A7 S 8 42 783

Graphene oxide selectively targets cancer stem cells,
across multiple tumor types: Implications for non-toxic
cancer treatment, via “ differentiation-based nano-
therapy”[J]. Oncotarget,2015,6(6):3553-3562.

[6] ZHANG W, GUO Z, HUANG D, et al. Synergistic
effect of chemo-photothermal therapy using PEGylated
graphene oxide [J]. Biomaterials, 2011, 32 (33): 8555-
8561.

[7] LIU J, CUI L, LOSIC D. Graphene and graphene oxide
as new nanocarriers for drug delivery applications [J].
Acta Biomaterialia,2013,9(12) :9243-9257.

[8] MA X, TAO H, YANG K, et al. A functionalized
graphene oxide-iron oxide nanocomposite for magnetically
targeted drug delivery, photothermal therapy, and
magnetic resonance imaging [J]. Nano Research,2012,5
(3):199-212.

[9] RANA V K, CHOI M C, KONG ] Y, et al. Synthesis
and drug-delivery behavior of chitosan-functionalized
graphene oxide hybrid nanosheets [J]. Macromolecular
Materials and Engineering,2011,296(2) :131-140.

[10] LIU Q, GUO B, RAO Z, et al. Strong two-photon-
induced fluorescence from photostable, biocompatible
nitrogen-doped graphene quantum dots for cellular and
deep-tissue imaging [J]. Nano Letters, 2013, 13 (6)
2436-2441.

[11] WANG X, SUN X, LAO J., et al. Multifunctional
graphene quantum dots for simultaneous targeted
cellular imaging and drug delivery [J]. Colloids and
Surfaces B: Biointerfaces,2014,122:638-644.

[12] WATE P S, BANERJEE S S, JALOTA-BADHWAR
A, et al. Cellular imaging using biocompatible
dendrimer-functionalized graphene oxide-based fluorescent
probe anchored with magnetic nanoparticles [J].
Nanotechnology.2012,23(41):415101.

[13] LEEW C, LIM C H Y X. SHI H, et al. Origin of
enhanced stem cell growth and differentiation on
graphene and graphene oxide [J]. ACS Nano,2011,5
(9):7334-7341.

[14] YINP T, SHAH S, CHHOWALLA M, et al
Design, synthesis, and characterization of graphene-
nanoparticle hybrid materials for bioapplications [J].
Chemical Reviews,2015,115(7) :2483-2531.

[15] KU S H, PARK C B. Mpyoblast differentiation on
graphene oxide [J]. Biomaterials, 2013, 34 (8): 2017-
2023.

[16] WANG Z, TONDERYS D, LEGGETT S E, et al.

Wrinkled, wavelength-tunable graphene-based surface

topographies for directing cell alignment and morphology
[J]. Carbon,2016,97:14-24.

[17] ZHANG K, ZHENG H, LIANG S, et al. Aligned
PLLA nanofibrous scaffolds coated with graphene oxide for
promoting neural cell growth [J]. Acta Biomaterialia,
2016,37:131-142.

[18] HEO C, YOO ], LEE S, et al. The control of neural cell-
to-cell interactions through non-contact electrical field
stimulation using graphene electrodes [J]. Biomaterials.,
2011,32(1):19-27.

[19] TUFT B W, ZHANG L, XU L, et al. Material stiffness
effects on neurite alignment to photopolymerized
micropatterns [J]. Biomacromolecules, 2014, 15 (10) :
3717.

[20] SOMMAKIA S, LEE H C, GAIRE J, et al. Materials
approaches for modulating neural tissue responses to
implanted microelectrodes through mechanical and
biochemical means [J]. Current Opinion in Solid State
and Materials Science,2014,18(6):319-328.

[21] ENGLER A J, SEN S, SWEENEY H L, et al. Matrix
elasticity directs stem cell lineage specification [J].
Cell,2006.,126(4) :677-689.

[22] DALBY M J, GADEGAARD N, TARE R, et al. The
control of human mesenchymal cell differentiation using

and disorder [J].
Materials,2007,6(12) :997-1003.

[23] DISCHER D E, JANMEY P, WANG Y. Tissue cells

nanoscale symmetry Nature

feel and respond to the stiffness of their substrate []].
Science,2005,310(5751) :1139-1143.

[24] MARCANO D C, KOSYNKIN D V, BERLIN J M, et
al. Improved synthesis of graphene oxide [J]. ACS
Nano,2010,4(8) :4806-4814.

[25] PELHAM R J, WANG Y. Cell locomotion and focal
adhesions are regulated by substrate flexibility [J].
Proceedings of the National Academy of Sciences,
1997,94(25) :13661-13665.

[26] BRFH, Bk R0, tH A ZE , 5. TTO WAy F o8 i e [T, 3
fREE AR % ,2016,37(5) :303-324.

[27] ERFH. ML FHEAR R TTO MR S5 4G 1 fiE K BROE Jk iE v
il # LD, Jbat « b B AR UPRR SR 5 8B . 2015, 73-96.

(28] B0 IR R 5. Ak 09 fOUL 8 B2 MK i 52 L], ALARL 2% 55
HiAR,2001,20(6) :886-887.

(297 KOG,/ BHAE. AN SR G L 0B 4 W Ay 3 g7 B
FELT]. AL KL 41 . 1996, 11(4) :639-645.

[30] LEE C, WEI X, KYSAR J] W, et al. Measurement of the
elastic properties and intrinsic strength of monolayer

graphene [J]. Science,2008,321(5887) :385-388.



784 W M T Ok % % R 2017 4F B 37 &

Regulation of Cell Adhesion by Surface Patterning
Graphene Oxide on Rigid Substrates

XU Panju, XING Yun, XU Weizhong , Huang Min, LIU Aiping
( a. Department of Physics, b. Center for Optoelectronics Materials and Devices,
Zhejiang Sci-Tech University, Hangzhou 310018, China )

Abstract: The physicochemical properties of biological materials (such as stiffness, roughness and
hydrophily) have a huge effect on cell behaviors, including adhesion, proliferation, migration,
differentiation and apoptosis. The patterning design of biological materials is one of the effective means for
regulating cell life activities. In this study, a graphene oxide (GO) array of relatively regular pattern is
obtained by pressure regulation with the method of soft lithography with polydimethylsiloxane as stamp.
Under the optimized pressure conditions, the GO array is successfully transferred on the surface of three
substrates, namely silicon wafer, diamond-like carbon film and indium tin oxide glass. Effective regulation
of selective attachment of nerve cell (PC12) has been realized according to the performance difference
between substrate material and GO material. The research results show that, comparing with rigid
substrate, hydrophilic GO of low hardness performs better in promoting selective adhesion and
proliferation of PC12 nerve cells. The bigger the GO array area is, the larger the density of the cells
adhered to the surface is.

Key words: graphene oxide; array material; rigid substrate; cell selective adhesion
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