% 8 (= A = S 4 No. 8
2014 4E 8 A ACTA POLYMERICA SINICA Aug., 2014

Langmuir-Blodgett 722 R AWM HARINEESHRE

/A B

(1 BTG IS 2 bR AL A 5 T AR A B

C 1 e S0 2 B k52 5 2 B2 2 e

-
T

i 2

€Z2,4
C PGAb I A 5 b R R 2 2 B
(* VLR KA 5 Ak T b

7542 710062)
714099)

P S, g 2 k%

ERN

Vg% 710069 )
P4 710054)

VLS B¢ A 25, R ] Langmuir-Blodgett (LB) 77 ¥ il £ 7 i Tt 0 98 2 141 f) 9 25 1 G ML AL SR 4 2 (2-

FFY R 9 975 T 460 Ak 2 ik W 15 JH 4 ( MPC) - FY 5 T 965 T2+ /\ 58 6 T ( SMA ) -y~ Y G D 4 1t 40 T A4 = TP 40 il
(TSMA) (fRFR PMST) Y 502 3002 = J2% L. W0 ) 2 THT 556 i /K 1 0 2 T B 30 23 ) ) 3 25 42 fg /3 (DCA)
AECT 7 0 B CAFM) AT I 3. 45 R 2 W], PMST 75 55 3R 2 W E A 1 B0 A9 IR JZ 0 I8 10 B0 72 2 B J= 2
T3 e T HE/ R IR I DCA 2 e vy, 35 W WA SUAR /7K AR T A A 58 P A A BB, ELJRE R
B A SR TR XU BEEAT 47 A0 R A1 = A A, B0 )2 R = )2 BT S A0 B A )= R A 5 U2 T 538 K T L B2 R =

J2 B B 24

KGR BEBEALGL, LB BOR, Hflf, RWSE, EYEE

WA Ji A 53 J2% 2 26 00 400 M B ) i 4, % T 4
R AR A A 45 AN Dy e R B AR T
CLA0 A AD 2 N5 A T AR A 3 7K Sk E S B Tt I o6
(PC) P, 3% J2 H R AF AR W AH 28 AR U PRt
RZEF MR YA R T PC OB, U4
R AR AR A AR L A b R R T A PC
A T SR AT LR R L PC ISR
At IR R LR e g 2 SR 1 A
2% 0 PC LM AR AR I i R
BRAWGEIZE ML K PC 3 e L & & 16 4h 3
A M)A IR ATT AT — R R SE HiK
(4 55 T K A A2 Ik = AU R BE AT Y PCOE T R 3 R
Y, 5 R R SR AL R B T IR R AR
A T DL 4 R ) A A S A

P E B9 A HL/AN S T A g B I R
Pt/ $h A 55 F MG PE AR 25 5 TE /K R0 P 55+
JZ (Langmuir %) ; 3 4 LB ( Langmuir-Blodgett ) J5
B4 Langmuir JREE RS 2 K 7 115 31 2 8O 45
FIANTE Y LB . LB J7 32 2 il 4 A 3 1 B 00 i
BRI 22— T LIRS B 45 i 0y 7 2 1 J2 4
FRCJEE B R 53 5~ HE S A e e DRI 5 B T 0 A 1
Rl 2 A2 MR 2 2 0 m > AR,
A PN LB BEAEFE AR S M 22 HLARSR AR A

T AT AL 700 45 R 17 2R 1) LB I AT B 2 M e i
S i) R A fee A R A 0 B T M Ak i e L A
58 PC EERGY) LB WA 4aH . A SCR I PC Ak
N e = TP S R DN R Y SR R T N
I TRIR A JCALIL SR W PMST, il # 07 41 i 41 )2 5 445
F B LB I H R 1 25 g K v B 3. ) 52k
B =P RN T A RS- S RE RS
Yy LB ARG E TR, 05 A0 B B4 M I 2 A 2 5
DIt s s ik te.

1 SLEES

2= 57
LB & i £ {X (9% & Nima #4724 6 ),
DCAT21 #) 3 [ 51 7k J7 4% (75 [E DataPhysics 22
7)) ,NanoScope [11a-3243 Y J5i 7 J7 g 8% ( 35 &
DI 23 w)) , HS-4 RUNS % 16 I 4l (RUER A AR )
UPK-II-5 AU {35 88 4l 7K B (g7 88 4 BB BR 2
H),EmIH (24 mm x 24 mm x 0.17 mm, |7
WU , 4% BESCHR [ 1] B9 7 12 06 9%% ) -

5 T T LA KL 141 A o AL L SR 3R (2-1P T
W T Sk £ R Wl T LB ( MIPC) - T YA R+ A
Kt HE T ( SMA ) -y - F & A s Tk 40 9 6 = 1P S Bk ik
(TSMA) (fiif Fx PMST ) (&5 #4 WL &1 1) 2 B8 SC ik

1.1

w 2013-12-18 WL f5,2014-01-24 & Fy; B K A R BL 236 4 (3 4 5 20974087, 21374087 ) BEVE& A AR =M AR & (D H 5

2013JQ2021 ) FIBEVE 44 HF JT R TR (351 H 5 2013JK0656 ) %5 1 5 H -

s @ THEK 2 A, E-mail ; gongyk@ nwu. edu. cn
doi:10.11777/j. issn1000-3304.2014. 13457

1110



8 3] ¥ 4% : Langmuir-Blodgett Jy 44 € 38 45 1) 07 240 MO A0 J2 B 45 40 0 )2 111

(13 )73k 4%, R MPC SMA J& TSMA H %A
Pt 15 it , HLRE IR L 36/44/20 5] & 5] AIBN Sy H
RETT R 1% , H THF #fofF 5 0 mig & 7
N, P-4 RN A 80 °C fH R (I 1 1 S 28, 7F 3
~4 h PR 2. TE N SE BE B EHA R N 24 h. R
IOV E 25 W 46 ol 173 AR B L T A TS K 2Tk T
UE 500 E A R R T TE P B R L S BEUTTE IR
3 UK, BLoS TR UTE. PMST #9454 i H-NMR
JE 4N (400 MHz, V(CDCL,): V(CD,0D) =1:1,
8):0.7(CH,Si),0.9((CH,),;CH,),1.2 ~ 1.5
((CH,),5),3.29(N" (CH,),). kit H 45 ik
JBE IR [ Sk 40/44/16. PMST S #4y T & 24 10°,
DSC A5 H 7,0 — 1.9 C. 5256 /K 2K (A
il ,25 CHFFRME 5K J1 R 72. 8 mN/m) , G475 (4347

a6, FHARMEHD) -
IR I
_6CH2_C|)X_6CH2_C|HCH2_(|:>Z_
IS
02 (0] 0]
: (i),, §
0=P—0" I~
/| ~OCH
| | 3
0 H;CO OCH,

)

b

¢ \"CH
H;C CH, ° PMST (n=15)

Fig. 1 Molecular structure of PMST polymer
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Fig. 2 The 7-A curve of PMST polymer (20.0 C)
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Fig. 3 Pressure- and area-time curves during film transferring

process
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Fig. 4 Dynamic contact angles testing cycles of different layers LB films of PMST polymer: (a) cover glass, (b) monolayer film, (c)

bilayer film and (d) trilayer film

The numbers in figures represent the testing cycles: 1, 2, 3 refer to the advancing process, and 1’, 2", 3" refer to the receding process
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Table 1 The contact angles of different layers LB films on surfaces

0,(°) 0r (%) 0 (°)

Surface

lsl. zml. 3rd lsl. 2n(l. 3rd 1;1. 2nd. 3rd

Virgin cover glass 19;21;21 6;6;6 1315515
Monolayer film 9539392 19;19;20 76;74;72
Bilayer film 83;86;86 10;10;10 73376576
Trilayer film 87;92,93 19519519 68:;73;74
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Fig. 5 Schematic illustration of the surface and interface structures of PMST polymer LB films corresponding to the process of

dynamic contact angles testing
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Fig. 6 The AFM phase images of different layers LB films of PMST polymer in air phase: (a) virgin glass surface, (b) monolayer
film, (c¢) monolayer film after DCA measurement, (d) bilayer film, (e) bilayer film after DCA measurement, (f) trilayer film and

(g) trilayer film after DCA measurement ( The white pink particles in figures are dust particles. )
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Preparation of a Copolymer Film with Cell Outer Membrane

Mimetic Structure by Langmuir-Blodgett Method

Shan Yang" *®, Ming Gong”*, Yong-kuan Gong””
(" School of Materials Science and Engineering , Shaanxi Normal University, Xi’ an 710062
(* College of Chemistry & Materials Science, Northwest University, Xi’an 710069 )
(* College of Chemistry and Life Science, Weinan Normal University, Weinan 714099 )
(*School of Chemistry and Chemical Engineering , Xi’ an University of Science and Technology, Xi’ an 710054 )

Abstract The Langmuir-Blodgett (LB) technique was used to prepare thin films with cell outer membrane
mimetic structure on the surface of cover glass. A crosslinkable amphiphilic random copolymer PMST , which
was synthesized with acrylate monomers 2-methacryloyloxyethyl phosphorylcholine ( MPC) | stearyl methacrylate
(SMA) and 3-trimethoxysilylpropyl methacrylate ( TSMA) by free radical polymerization in solution, was
applied to prepare the mononlayer,bilayer, and trilayer LB films according to the Y-type deposition mode. The
surface hydrophilicity and surface morphology were measured by dynamic contact angles ( DCA) and atomic
force microscope ( AFM) methods. The PMST polymer formed a dense and regular film on the surface of the
cover glass,and the density of film increased with the number of layers. The surface hydrophilicity of monolayer
and trilayer film was similar, and the bilayer was better than them in hydrophilicity. The difference can be
attributed to the different surface structure:the bilayer film has the cell outer membrane mimetic structure and
the other two have a reversed structure of the cell outer membrane. Once it contacts with water,the film surface
structure will change as a result of the migration and reorientation of surface groups at the gas/water interface.

Keywords Phosphorylcholine, LB film, Contact angle, Surface modification, Biomaterials
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