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Preparation of PLLA- MPEG Microbrushes for
Resistance of Protein Adsorption
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Abstract:  Poly(L-lactic acid)-co poly(ethylene glycol) ( PLLA-M PEG) microbrushes were prepared by LB
technique, casting and chemical grafting onto PLLA films. T he effects of preparing conditions on the pro-
perties of microbrush layers were studied by atomic force microscope (AFM) and water contact angle. The
stability, hydrophilicity and protein resistance ability of these microbrush layers were also thoroughly
studied and compared. Results show that PLLA-MPEG microbrush layers prepared by the three methods
are all hydrophilic and show resistance of protein adsorption. PLLA-MPEG LB film is dealt with hot water
to increase its stability. The casting PLLA-MPEG layer has a good filming property but the stability is
bad. The microbrushes prepared by photocatalysis method could bind firmly on PLLA casting film, which
is possible to be used in surface modification of medical devices and implanting materials.
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1.2 PLIA /PLLA MPEG
25 mL 5 mg/ml. PLLA " PLLA ;
PLLA 25 mL 1 mg/ mL PLLA-MPEG PLLA /
PLLA-MPEG
1.3 PLIA /PLLA MPEG LB
1.3.1 PLLA 100 BL I mg/mLL PLLA
, 40001/ min , PLLA
1.3. 2, PLLA-MPEG LB LB PLLA
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St e s I }--- — Interface of air and water
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1 PLLA / PLLA-MPEG LB
Fig. 1 Preparation of PLLA spir coating/ PLLA- MPEG monomolecular LB film

Langm uir (25.0%0.1) C, 5~ 25 mN/m, 10 cm/ min,
2 mm/ min

1.4 PLIA /PLLAMPEG

PLLA 5 mL PLLA-MPEG( 10 mg/mL)  12959( w=
0.2%) ;300 J/s : PLLA-MPEG
12959 [1718] 2
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Fig. 2 Preparation (a) and reaction scheme (b) of PLLA casting/ PLLA M PEG grafted layer

1.5
1.5. 1 (AFM) AFM , 0.9~ 1.5 Hz/s. 1 tm x 1
Hm~ 10 4m % 10 Um, 5
1.5.2 (0) , 1ISMQ* cm 0.5 UL ,
5 , , *o.1°
1.5.3 FITC-BSA 5 cm , 5 mL

0.05 mg/mL. FITC-BSA ,37 C 30 min, FIT G-BSA,
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2.1 PLIA /PLLAMPEG
PLLA

3a 3a : PLLA ,
0.4 nm PLLA PLLA-MPEG,
3b :PLLA /PLLA-MPEG ,
60 nm , PLLA PLLA /PLLA-MPEG
83.0° 23.6°( 1), PLLA PLLA-MPEG ,
PEG :PLLA-MPEG
, . 8 h, , PLLA-MPEG
PLLA-MPEG , PLLA-MPEG , ;0 190 C

3 PLLA (z= 5 nm) (a) PLLA /PLLA-MPEG (z= 120 nm) AFM  (5Hmx 5 Hm)
Fig.3 AFM images (5HmX 5Hm) of PLLA casting film (z= 5 nm) (a) and
PLLA casting/ PLLA- MPEG casting film (z= 120 nm) (b)
2.2 PLIA /PLLA MPEG LB
PLLA 4 , ,
PLLA 73. 70( 1), PLLA
1.00 -
(b)
g
0
~
-1.00 : !
0 2.50 5.00
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4 PLLA AFM  (5Hmx 5Hm)

Fig.4 AFM images (5 Hmx SHm) of PLLA spir coating film

a—Height image; b—Across section

B
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, , , monolayer at air liquid interface
PLLA-MPEG , PEG ,  PLLA ,
;A 0.08~ 0.03 nm’ R T 12~ 17 mN/m, s
s ; A< 0.03 nm* , s
6 PLLA / PLLA-MPEG LB AFM m 5
mN/m ( 6a),LB , 524; T 15mN/m ( 6¢),
LB s , 28. 5° 5 A
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Fig.6 AFM images (5Hmx 5Hm) of PLLA spir coating/ PLLA- MPEG monomolecular LB films
a, b, c—Height image; d, e, f—Across section; 3 (mN* m-1): a,d—5; b, e—10; ¢, {—15
= 15 mN/m PLLA /PLLA-MPEG LB ,
, 28.5 64.5, PLLA-MPEG PLLA
55 C ,LB ,
70 .C 8 h, PLLA / PLLA-M PEG

70 C



220 23
LB 32.0° ( 1), 7, 70 C
( PLLA ) , LB PLLA-MPEG PLLA ,
PLLA , ,

2.3 PLIA /PLLA MPEG
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Fig.7 AFM images (5Hmx 5lm) of PLLA- MPEG monomolecular LB film immersed in hot water at 70 C for 8 h

a—H eight image; b—Across section; T= 15 mN/m
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Fig. 8 AFM images(5 Pmx 5 Hm) of PLLA casting/ PLLA M PEG grafted films

a, b, c—Height image; d, e, f—Across section; Grafting time/ min: a, d—10; b, e —60;, ¢, {—120 (in water for 3 h)
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, 23.6"; PLLA /PLLA-MPEG LB , 3.8
1 PLLA- MPEG

Table 1 Water contact angles of PLLA- MPEG microbrush layers

M ethod ¥O
Substrate PLLA film PLLA-MPEG film
PLLA- MPEG casting film 83. 0( Casting) 23.6
PLLA-M PEG LB film 73. 7( Spirr coating) 31.8
PLL A MPEG grafting film 83. 0( Casting) 26.8
2.4
FIT GBSA 9 ,PLLA ( 9a)
( 9) FITGBSA ,
PLLA-MPEG FITG BSA 9¢ 9d 9e FIT G-BSA
, 9¢ , PLLA PLLA-MPEG
, FIT -BSA 9 9 , PLLA
PLLA-MPEG LB , FIT GBSA , PLLA / PLLA-MPEG
9e PLLA PLLA-MPEG , FIT GBSA
, PLLA /PLLA-MPEG , PLLA / PLLA-M PEG LB
FIT GBSA PEG ,

PEG ,

9 FITG BSA

Fig.9 Fluorescence images of the films incubated in FIT G- BSA solution
a—PLLA casting film; b—PLLA spir coating film; ¢—PLLA casting/ PLLA-MPEG casting film;
d—PLLA spirr coating/ PLLA-MPEG LB film; e—PLLA casting/ PLL AMPEG grafted film

(1) LB Uuv PLLA PLLA-MPEG
, > > LB
(2) LB s ; PLLA-MPEG s
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