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¥ PLA B2 ABA 5 mL ARFMECR 30% 13 S SRR A S48 D 1A 008 B T 5 Ahsg Y
W TERIR T RSB IR 30 min FEATIESALL, SR FH/AD REZR IR KISEVE LABE 2% PLA BESR 1T 25 1) i 21k
0

B EALJE 1 PLA R AJA 5 mL FTE 580N 3% MR RN A 348 dh, FiiE 40 ¢, B4
PO TR ERAL T, AMEHR IR 30 min SEATHEA R A RN

TR LA ARG R TR 280K S 52 o BRI 96 48 h, LIS 25 5K SO 1) B A4 K s g v A
HIFIRY), VRIS BIA R B2 TS 28 .

1.3 BEERRL PLA FERIREMRERIE

PIARZEALBE) PLA BAXTEE, SR A0 4 I S 20 A3 ( ATR-FTIR ) Xk £k PLA %) 3 i fb 2%
SERHELT AT HT.

TELRERIREE N 28 °C, JBJE R 65% WIZ:IF T, AREFIK AT, M PLA B0 R, LS
YOI SR 380 52 22 B8 KR iR 6 ( CHL L) A3y, DASR RS- 243345 20 25 1w E
g, HataaAmT ",

(1+cost )y, =4[y) xy./ ( vy +7) +¥1 X/ (¥] +91) ] (1)
(1 +costy)y, =4[yy x v/ (vy +72) +78 x v/ (y) +97) ] (2)
Ko, vy EEU R yON AR y R AR 0, KMl 0,08 IR BBl M. K
oy, =72.8 mi/m? |y =22.1 mJ/m?, y" =50.7 mJ/m*; 76 B BER | y, =50.8 mJ/m?, yi =44. 1
mJ/m*, yb =6.7 mJ/m’.
1.4 ZRAsEFAEITEMD

WREFR 12 h A1 S d RRCE QLIS AR, FREFRMCE T 40 0 o3 Al s S A MR v, AR5 A T A

BRI ITEL, TAT 4 1L, D020 M A% AE T 266 B e RIS 5 2y
FEXSBEB 3R (% ) = (BRI 1 40 RSB0 25 A 440D < 100%
HPER (% ) = (¥EFR 5 d M4IMI%0/12 h A% x 100%

FIFIR T 1 WA R 5% 3 d I i B AN M AT T 25 48, 0 i 40 e PR ol 3 29 Bk 2. 5% 1191
TRET 4 CRIENR; BUERBUEMBIANAR , EHRIRERANZEFICE B EF. SE5R AT 100 wm
FAHERS, UL20D FERET (B 85 wm, J1H %0 0.58 N/m, £F4RHiRLA24H 10 nm).

WEEE% 3 d BOANBEET T AL, TR R 5.0 x 10° ~ 1.0 x 10° Cell/mL, "I 1 mL 4 £,
A1 mL A 4 CHY PBS, F 1000 t/min 5504 N B0 S min, KR LIEWR, MIA 300 pL & 10% MG
[ PBS, WCELAIML IS 248 A 100 wL IR K —20 CHITK 2B, RHEm, A RaiiiElrt, T4 <
g 30 min VA b, B AIEWE, A1 mL PBS, LA 1000 r/min 850> 5 min J5 5B FWEW, HINA
PBS, #£2), EE iR TR 2 WG B LI, A 300 wL 27 RNAaseA 9 PI Yk, P1 Yeil 2k N
50 pg/mL, RNAaseA ZVK R 20 pg/mL, BREIELE, #EOGKN 30 min. >R FH U =X 4 A SRS I 40 ffd
Jel 1.

2 FER5TE

2.1 PLA EREMLZLEN

FFJE 8 1t AL S AE R ARG | & R BB A sl e bRl i = 2k ek Ui, T 51 & o
TRAEM R R B 420 [ 1 ek MEBT)S PLA BT AN E1E . BaAS 175 1Y PLA JEZE 2800 ~
3000 em "' AbERFELE—ANARBLAY M ISIG | 3 43 T4 3 | S R AR R S i) C—H 4R IR s BT
SIRERM; FrAFERAE 1750 em ™ AD B IAT — 38 09 WU, b 43 4 rh A% TR B B SRR AE T A 0eg. T 7
PLA-CONH, 3 H, 4377 1650 F11630 em ' AbHYEL T 2 4810, 43 6 B T B3 L) C — O %
IR BT N—H B4 1T P25 (e 4 4% sh W i, i 7E 3000 ~4000em ' i, PLA-CONH, A — I 5t (1)
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m* R F 51,4 m)/m?. BRI A RE R CORU M (AR ) AR @ B (k223 ) PR 23
LA, M 1 A R BERIE R R 2R E ARG RN B R m e, HOfn B EEMA TR, -
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Table 1 Change of hydrophilicity/hydrophobicity and free energy of PLA film before and after grafting

Group 0(H,0)/(°)  6(CH1,)/(°)  y/(ml-m™)  /(mJ-m™) &/ (ml-m™) X, (Xp=r"/r)
PLA 78 44 42.7 14.1 28.6 0.33
PLA-CONH, 56 40 51.4 27.2 24.2 0.53

2.3 YHEEFAH R K IEE RN E
2 A cE gl 7E PLA BR N SR T BERG 1k PLA BE A9 BEMF SHasatgod. hE 2 vT I, 5] AR RE e

i 5 A AR AN PLA I 2 11 4 285 B 5 16 7 500 [ Adhosion
SARATEY PLA AN PG, 7EBERE federm, A 2 aoo | 7 Profiferation

FRRF X 266 B 5 e 81. 7% 3K 92. 2% , Tl HE 7E A $ 0

i 260. 4% 3 K F| 387. 4% . T ile 3k ok 240 0 286 -5 3

SEFAE REMCE B SOk T AT U B (1) Mtk £ 200

SEPATR S AAE— 2 BB B4R R T AR A9 SRR K 100

P, SRR A x5 20 2R MR S B A S AR 0

Uk E s B b AR Y €2 ZA L E T O AR PLA PLA-CONH

SR L2 ARG, T3 R P 454 S 5 2 M P 6 T Fig.2 Relative adhesion and proliferation efficiency of
/EEJL/Q H ( 2 ) i%?%%*‘ﬁﬁﬁ j(% FH %%%E\% , T 7 osteoblast on PLA and PLA-CONH, films
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Fig.3 AFM images of osteoblast cultured on PLA film(A) and PLA-CONH, (B) films
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2 FIPE 4 A A0 TE PLA F PLA-CONH, B B335 3 d J5, dEd s s (SO0 L HEA T f) 4 ]
BTN ZER, Horp P2, P3, P4 43 5lfRR AL T DNA ST (G,-G, ) . DNA 41U (S) #Il DNA
B (G, -M) P ARMIRE. 7T UL, PR L 118 5 AR 20 B Y A A S B 7 A — e 52, 4b T DNA &k
RIRI AN (71. 9% ) ZEWI A TAE PLA EAZ KA (76. 1% ), kLT DNA & iU FI DNA & Al
AR AR AL ZS (G309, 7% A 15. 3% ), B R BEM RE Y 5 | A BERSAT R4 b 4 J 4 7E A A2 1 1) i
B, 980 E A LAE G, -G 303 AR B N TR] DT el 40 S e DRt o AT 8 B A e SR 300, S B 4
Y45,

Table 2 Effect of amide on the cell cycle of osteoblast

Group Gy-G, (%) S(% ) G,-M(% )
PLA 76.1 8.5 12.1
PLA-CONH, 71.9 9.7 15.3
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Fig.4 Cell cycle of osteoblast cultured on PLA film(A) and PLA-CONH, film(B)
P2: Go-G,; P3: S; P4; G,-M.
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Adhesion and Proliferation of Osteoblast on the Amidation
Surface of Polylactide Film

TIAN Ye'?, WANG Ying-Jun'”, ZHOU Chang-Ren’” , ZENG Qing-Hui’, TAN Guo-Xing"
(1. Key Laboratory of Special Functional Materials, Ministry of Education ,
2. School of Materials Science and Engineering, South China University of Technology, Guangzhou 510641, China;
3. Department of Materials Science and Engineering, Jinan University, Guangzhou 510632, China;
4. Institute of Chemical Engineering and Light Industry, Guangdong University of Technology, Guangzhou 510006, China)

Abstract Acrylic amide (AAm) was polymerized onto polylactide (PLA) film via UV irradiation to achieve
amidation surface, furthermore the adhesion and proliferation of osteoblast on this surface was investigated.
The results show that the hydrophilicity of PLA film is improved by introduction amido: the contact angle
decreases from 78° to 56° and the free energy increases from 42. 7 mJ/m” to 51. 4 mJ/m’. Compared with the
control, osteoblast spread out more filopodia after 3 d incubation on amidation surface, and it entered cell
division phase more quickly, which indicated that the surface amidation could promote the cell’s adhesion and
proliferation on the PLA film.

Keywords Polylactide; Amidation surface; Graft polymerization; Adhesion and proliferation
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