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Fig. 1 IR specra of { a) PNIPAm/nanc-5i0; hydrogel, (b)
uncrosslinked PNIPAm/nano-$i0; copolymer extracted by acetone for
60 h and {c)nano-5i0,
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Fig. 2 SEM photographs of PNIPAm/nano-5i0, hydrogels
a)H1;b)H2;c)H3; d)H4

2.3 PNIPAM/A % SiO, ESBRRNBMKHF
BENEKIBITVEIR, TUAER
(Fick) V@R kfid, BEEKRNERS G
BEE R 3%, A SCAE T R R L A 9 e 3 ) 2 B
FRgE M S MR RB RAME. SRS K
B, BB TMERMEY B, EEREN
WERSIERE S FHELRY, S THEAZE
fo &, BN BB BT HC. RIBE, & 2 F M 45 32 B Ry =
MW RE T R W%, M X AR B8
AR, BERABTEE. B3RS HE
BREKS DS, ANBR T, REERF
nano-Si0, S EAIE N, AR ERTE, X ER
B T#8 £ M AE nano-Si0, B FHAELE,BAFT
BAFHBRYBEI R B2 FEOZRMAME
BREMMEE . 55 3% FHE nano-Si0, BIEEE
HS, HEKERH K THR Al7l-nano-Si0, A &
EEMER B3 WEKER, XRANEZ AL
BEH) nano-Si0, 5 PNIPAm & 53 TR Z H A FF
T F R B, BB P 4% 9 BB, Z B 4% nano-
Sio, R FMEWE/N AT RESEHT. B,
HFMEERY EREKE L Ee, FESE K
WA= BE nano-5i0, SEAENmEL, —FH, X
A RE & g1 T A £ 89 nano-Si0, B FWTETE, B 5

BRMENER THREHNEAEEE NTETLE
BRI M. 5 —F1E, & E 4 nano-
Sio, LT R T EBRAZKAMRETLR, KH T
— MoK ERE RS RPZRYR T, EREE
B PNIPAm BEE PSR BB R o, MAZE 1% ~5%
HTEE P9, nano-Si0, S BB, XFEABBRE,
MRS, BRPEG KA ERNK
W .

40

35

T

-y

()
=]
T

—S-E-N-E-u-B

v
//

o
T

Swelling ratio
— [ o
wh (=]

T T

~a—H1
—d— H2
—— H3
—y—H4
—%—H5

—
(=}
T

o
T

1 i L 1 1 ] 1 1
0 20 40 60 80 100 120 140 160
Time (min)
Fig. 3 Swelling kiretics of PNIPAm/nano-3i0, hydrogels at

15%C in pure water
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Fig. 4 Temperatwre dependence of equilibrium swelling ratio {SR) of
PNIPAm/nano-$i0, hydrogels ai the temperature range from 15°C to 50°C
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Fig. 5 Deswelling kinetics of PNIPAm/nano-Si0; hydrogels at ‘
50°C from the equilibrium swelling condition at 15C in pure

water

5 m L, KX KEBREREMAEETER
AR H4 R ML, o R
HHE, BT PNIPAm B4 T R4 L nano-Si0, R
FHEE BB TEBEKRREMKERME TR
SHFHBRETAEMNERE AN EBKE, M
mMERKEM KMNBERBEEBTEE. £5
PNIPAm ] £& 8 B B9 nano-Si0, R T 4 7] i 55
PNIPAm & 4 F M7 SR 2B Mgs {E 7] 68
BT TR MRS b, AT 85Xk B s
B ) MO AR R



588 = 4 F =4 i 2005 4E

REFERENCES
1  Scarpa | S,Mueller D D,Klotz I M.J Am Chem Soc, 1967 ,89:6024 ~ 6030
2 Tanaka T, Phys Rev Lett, 1978,40(12) ;820 ~ 823
3  Bae Y H,COkano Tl,Hsu R,Kim Sw. Makromol Chem, Rapid Commun, 1987,8:481 ~ 485
4 Kawaguchi H, Fujimito K, Mizuhara Y. Colloid Polym Sci, 1992,270(1) :53 ~ §7
5  Lin F,Tao G L,Zhuo R X.Polym J,1993,25(6) : 561 ~ 567
6  Hirokawa Y, Sato E, Hirotsu S, Tanaka T. Polym Mater Sei Eng,1985,52:520 ~ 522
7  Messersmith P B, Znidarsich F. Mater Res Soc, 1997,457 ;507 ~ 512
8 Liang L,Lin J,Xia Y G. Langmuir,2000,25 ;9895 ~ 9899
9 Zhou Shuhua (M), Yang Jianguo (BELE ), Wu Chengpei (&M} . Acta Polymerica Sinica (B4 T 518 ),2003, (3):326 ~ 329
10 Xia X H,Yih J,D’souza N A,Hu Z B. Polymer,2003,44:3389 ~ 3303
11 Tiv Xishva{ W4 ) , Wang Xisogong( EBET ), Liu Deshan{ 37 1) . Acta Polymerica Sinica (#7+F 224 ),2002, (3} :354 ~ 357
12 Huang Yuqiang, Jiang Shengling, Wu Libo, Hua Youqing. Polymer Testing,2004,23(1) :9 ~ 15
13 Kabra B G.Polymer,1992,33(3):990 ~ 595

SYNTHESIS AND SWELLING PROPERTIES OF
POLY( N-ISOPROPYLACRYLAMIDE )/NANO-$i0, COMPOSITE HYDROGELS

WANG Yunpu, YUAN Kun, PEI Xiaowei
( Gansu Key Laboratory of Polymer Materials, Polymer Institute, Northwest Normal University , Lanzhou 730070)

Abstract The nano-composite hydrogels were prepared by the radical graft copolymerization of N-
isopropylacrylamide onto the surface of nano-5i0, particles treated with vinyltrimethoxysilane in a mixture solvent of
H, 0/THF 2t 25 ,and N, N’ -methylene bisacrylamide ( BIS) was used as the crosslinking agent . The products were
characterized by Fourier transform infrared spectroscopy and scanning electron microscopy . These composite hydrogels
exhibit higher swelling ratio than the usual poly( N-isopropylacrylamide) hydrogels at low temperature (15°C) and
more excellent water release behavior at high temperature (50°C ) . The swelling ratio of hydrogel H1,which has no
nano-5i0, component,is about 29 at 15°C, by contrast, the swelling ratio of hydrogel H4 which contents 5% nano-
810, component is about 35 at the same temperature. At the same time, the water release behavior of hydrogel H4
shows an almost linear form, which is very essential to the controlled drug delivery systems. The reasons causing the
property improvement of the hydrogels were discussed.

Key words Poly( N-isopropylacrylamide) , Temperature sensitive hydrogel, Nano-SiO,



