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Fig. 1 Scheme for the preparation of POEGMA-b-PGMA grafted silicon wafer
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WG| ( DAPT) (Invitrogen ) 4351 Xt 20 i i 28 01 41 g 4%
FEAT YL (5. PBS T UE T4 J5 A alh B T 9O0 B B
(Olympus , IX-71) F#EA47 WE 471 B BT 45 & R 349 ]
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T4 A v 25 ol 2 T ) 7 A K A ik A
EEAAL N F 1 fros. BE R4 piranha” 35 7K AL
MG, RMEE &R, B W K, A KA 2
o 30°. KL APTES & 5| & a , sk A By
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% B4 OEGMA Ji , /K $ filh 1 [ i 1) 42°, 3% 2 hy
T POEGMA H A RGFfyE A" ™ =3l &
GMA RE )5 , R ZEE I — 1IN T 2y 18.7
nm, [ iF T POMA A gk, 7K 4 fioh #3522
61°. fiJ5 5 £ Ik GREDVY [ i J& 3% /K 1k W 2
R X T PGMA 80 Hh ) PR 4 3 [ 28 0T 35
HHET K YEZ MK GREDVY, If £ B 7= 4 T %
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T LA — i A 1 o ket % i Ak 2 4 B AR AL
WAL IR S T 3R 1A% 20 HE R I N ) ) kA

Table 1 Water contact angles of the surfaces and thickness of grafted

layers
Surfaces Contact  Thickness®
angle (°) (nm)
Si—OH 30 +3 —
Si—NH, 58+2 3.43+1.13
Si—Br 631 3.52+0.55
Si-POEGMA 42 +1 29.43 £0.85
Si-POEGMA-b-PGMA 61 +2 48.10 +0. 89
GREDVY conjugated Si-POEGMA-b-PGMA 41 +1 49.27 +1.45

* The thickness is the whole thickness of a grafted layer. Data are

mean = SD (n=3).

2.2 REWZFHMS
2  HE RPN J 2 T AR o7 21 R K ) XPS

Fe g LA SR O R o AR A4 B UL R 2 R ER 2.
WO R R T eT LA I A JE T RE T R W
Si,, (103 eV) W Fl Si,, (155 eV) g K I J& T A It
E1 0,,(533 eV) FEAEWE, 1L AN, 22 18t m LA U
0 E TR A A B O R A AT R A TS R BT S R
() /b A JE TR IC Z A €, (285 eV) FRfiF g
MEM A AL T APTES J5 &Kl 758 T
RICEIM N, (400 eV) Fifik 0, UE B 1 22 2 Ak 1Y
Ry, Y F i gk — A [ 2 BIBB 5] & H 5, 3% E
BT IHJE T ITE W Bry, (69 eV) Rk, 3R
A 5] &0 M IR R T O 7E R L A
POEGMA J5, 3 J& T N, Al Bry, (% FEAF 0 JL T
KL VAJE T RETCER 0PI RRAE DAL 10 25 0800 | I
KA JRAETRNEZTHH0.5% ,0. 1%
f12.4% . [F#} C/0 th#yh 2.3,5 POEGMA A &
f) C/0 H(2.1) 143423, Ut B POEGMA J T 4%
kOt g 5 3R . Horh 08 TR JC R ) FRE 1
JUTIER , ATRE & R TR it POEGMA 7 15 7F 3%
T b (HERZ S BE 26 nm) 75 3R IR TR & &
LRI AR, A AT fE 2 B R i IR 5] R R R T
POEGMA # 4% )2 N, i F 4 Il 115 [ LA 4b, J5 &2
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Aol R RS KR E GMA J5, (1 Tif—%
SIATH EICR, S8 C/N 1 O/N HE 8% -
Fb, 1 GMA A LA JF 3R % 42 GREDVY J5 , H
TZKRPRAITRW LA, SR E A TR & &
KT 1TAECN0.4% 55 fn %) 0.8% ), i 73 #EAY N
H B (R 20 4B i BT BT A N, (400
eV) F¢fiE i, [ BF C/N Fl O/N e B &
e, B 1R 2 0F 55 B GMA (1) 35 480 3% 141 18 2 2E
Yo7 IR SE 1 E R I s oy £
R B AT 2200 SR, T A g o b 3
it XPS £l 2| ) GREDVY 43 FAH K u R 55k
Py B B TS LA 4% 3R T 04 Ak 2 R AR A i —
AR T 4528 RO A AR Y R ) Pk

Table 2 Surface element composition from XPS (90° take-off angle)

Surfaces C (%) 0 (%) N (%) Si (%) Br (%) C/0 C/N 0/N
Si—OH 29.4 29.0 — 41.6 — 1.0 — —
Si-POEGMA 67.4 29.6 0.5 2.4 0.1 2.3 134. 8 59.2
Si-POEGMA-b-PGMA 69.7 28.5 0.4 1.3 0.1 2.4 174.3 71.3
GREDVY conjugated Si-POEGMA-6-PGMA 70.0 28.1 0.8 1.0 0.1 2.5 87.5 35.1
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Fig. 2 XPS spectra of (a) Si—OH, (b) Si—NH,, (¢) Si—Br, (d) Si—POEGMA, (e) Si-POEGMA-b-PGMA and (f) GREDVY

conjugated Si-POEGMA-b-PGMA ( without reaction with aminoethanol)

2.3 REMRSW

i I AFM X e 2 T B4 fOUE I S50 B AR 21 A
8 3 A R LA — A0 36 Uk 3R 1] 4 A AR 2 2 .
WNEL 3 B, 4% 20 v I Y 3 T 31 7R B B IX
B Forh Si—OH i P S ¥ — -5, 3 i 4 75 AR
HIREEE (R,) 4 0.5 nm ([ 3 (a)). ALK KM
POEGMA L J5 , 3 i & B i A% B2 AR 9 T8 352, ML A
JESE R F 1.2 nm, T AH P40 52 B 4 — 254 (14 3
(b)), Uil POEGMA 7 11 ¥ 5] 73 A i — 20 5
 GMA J5 HURE RS R F] 1.6 nm , 2 T AH 45 44 728
AL — (K 3 (c)), X2 T 3 0 A i 5% 85
POEGMA #H#1 PGMA #H. &% J5 7£ PGMA Bk | [ &

GREDVY Jg& , 3 % 50 Al AH 25 48 Stk — 2 % A= W
WAL (K 3(d) ) MR BE RS R3] 2.0 nm, 3X 7] R
TR KB 5] AEKPE GREDVY S5
W SR P i BR G W AH 43 18 S5 A 1 A2 4k

ZE b GRS OK il A FE AR R R
JCE 20 RN 2R TR A0 B 4 A, AT AR o 2 4 2D
H15 GREDVY &4fi i) Si-POEGMA-b-PGMA 1] .
2.4 YR FhETIR

T AT A P R A A R T 2 20 A P R S
P b 0 ZH B S B SLWESE T GREDVY & 1ifii
) POEGMA-b-PGMA & [fi X P 52 4f Jy 119 4 5 3
PEVE. A MO AE & Fh R T 5 18 h 5 2t @K
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Fig. 3 AFM height (left) and phase (right) images (2 um X 2 pm) of (a) Si—OH, (b) Si-POEGMA, (c¢) Si-POEGMA-b-PGMA and

(d) GREDVY conjugated Si-POEGMA-b-PGMA
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T T 1 20 A0 TR O I R
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TN Hz 200 M K 2T 2 200 1 8 B . Y R T
kS AL PGMA I 1 1 H 0 7% 4 R 4 2 1 3
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L929

T GREDVY Ji5, 2T 24 20 10 4 b B 25 5 1 5l Ji2
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i AT B B 2 O, 23 i 2 POEGMA 3%
T L5 A% R L. 8 A%, JEHE PN B 4l R AR U, 12
BB A B R R A TR A X 2
TZ K REDV BE % 55 57 1 55 P9 B2 40 M L
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Joh RS 55 0 %, DA TR S B 1 DAY B 00 i ) T2 4 P 2 R
X B GREDVY &1 i) POEGMA-b-PGMA 3 1 %t
PR B2 200 B A S 08 3 R A D T A () A T A 445
H,—Ji i POEGMA BEHETw 2T 24 4 i i) A 45 7
PEREIE, 53— 75 1 PGMA Bri 4% i) K& GREDVY
Iy TR HE T PN Bz AR DA R S R

GREDVY conjugated
Si-POEGMA-b-PGMA

Fig. 4 Morphology of fibroblasts (1.929) and endothelial cells (HUVEC) on Si-OH,
Si-POEGMA and GREDVY conjugated Si-POEGMA-b-PGMA surfaces ( green: F-actin,

blue: nuclei)



8 BB 25« T 42 A i B I BR800 1N S 240 D 1Y 3 36 1 2 113

300
11929
I HUVEC
e 240
£
3 *
= 180f
Q
=]
g
=
=
= 120}
Q
o
60F a ) )

Si-OH Si-POEGMA GREDVY conjugated

Si-POEGMA-b-PGMA

3.00
1929
275k B HUVEC
250}
< 225}
£ 2,00} —
S 175} #
5 1
= 1.50}
(5]
© 25t
1.00}
075}
b 1 1

Si-OH Si-POEGMA GREDVY conjugated

Si-POEGMA-5-PGMA

Fig. 5 Adhesion of fibroblasts (1929) and endothelial cells (HUVEC) on Si—OH, Si-POEGMA and GREDVY conjugated Si-POEGMA-

b-PGMA surfaces; (a) cell number and (b) cell area
Data are mean +SD (n=3), #p<0.05, #p <0.01
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DIBLOCK COMB-LIKE COPOLYMER MODIFIED SURFACE FOR SELECTIVE
ADHESION OF VASCULAR ENDOTHELIAL CELLS

Jun Zheng]‘ > Dan Li*, Lin Yuan®, Hong Chen’
(" School of Materials Science and Engineering, Wuhan University of Technology, Wuhan 430070)

(? College of Chemisiry, Chemical Engineering and Materials Science, Soochow University, Suzhou 215123

Abstract A new method of surface modifaction for selective endothelial cell adhesion was developed. A
diblock copolymer, poly[ oligo (ethylene glycol) methyl ether methacrylate ] -block-poly ( glycidyl methacrylate )
(POEGMA-b-PGMA ), was grafted on silicon wafer surface wia surface-initiated atom transfer radical
polymerization ( SI-ATRP) , and endothelial specific peptide Glycine-Arginine-Glutamic acid-Aspartic acid-
Valine-Tyrosine ( GREDVY ) was conjugated through the epoxy groups in PGMA segments. Surfaces were
characterized by water contact angle and X-ray photoelectron spectroscopy ( XPS) measurements to confirm the
modification reactions. Ellipsometry measurements indicated that the thickness of POEGMA layer was 26 nm
after 8 h ATRP,and the subsequent ATRP of second (PGMA) block for 0.5 h resulied in further increase of
19 nm in thickness. Phase segregation of the copolymer blocks in the layer was observed by atomic force
microscope ( AFM ). Cell interactions showed that both fibroblast and endothelial cell were prevented from
adhesion and growth by surface grafting of POEGMA. On GREDVY conjugated POEGMA-b-PGMA surface,
only limited amount of fibroblasts were adhered and cell growth was restricted , while endothelial cell adhesion
was greatly promoted and the cells showed normal morphology. The high selectivity for endothelial cells is due
to the novel copolymer spacer:the bio-inert segment (POEGMA) for cell resistance and the chemically-active
segment ( PGMA ) for binding large amount of GREDVYs which promote endothelial cell adhesion and
proliferation.

Keywords Poly [ oligo ( ethylene glycol ) methyl ether methacrylate ], Poly ( glycidyl methacrylate ),
GREDVY, Endothelial cell, Selective adhesion



