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Fig.2 Thermo gravimetry curve of the CsPAA hydrogels
Fig. 3 FTHR spectra of acrylic acid( @) Cs-PAA
hydrogel( b) and chitosan( ¢)
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Fig.4 The effect of crossdinking agent on the swelling Fig. 5 The effect of polymerization temperature on the
degree of the hydrogel swelling degree of the hydrogel
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Fig. 6  The effect of neutralization degree of acrylic

acid on the swelling degree of the hydrogel
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Fig. 8 The effect of NaCl concentration on the swelling
degree of the hydrogel
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Fig.7 The effect of acrylic acid on the swelling degree
of the hydrogel
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Fig.9 The effect of pH on the swelling degree of the
hydrogel

pH ( 0.1 mol/L)



10 - 1147
o pH o pH AA
o pH AA
2.6
pH pH
1
o 60
pH i
10 0 pH =1.80
©
10 2
24 h 10% -
pH =6. 86
. S , [ , , l
200 min 45% 0 400 800 1200 1600
200 ~ 600 min Time fmin
10 pH=6.86 pH=1.80
pH =6. 86 . . . .
Fig. 10 The releasing curves of loading hydrogels in
buffer solutions of pH =6.86 and pH =1. 80
(—OH.—NH,) ) —COOH "
13
o (
pH ) ( pH)
3
Cs-PAA
pH o D AA
7.2 g 0.01 g 55 C 80% 4 h, Cs-PAA
pH < 1228 g/g.
pH =6. 86 pH =1.80 0
Cs-PAA o

1 Zhao Y Kang ] Tan T W. Salt- pH-and Temperatureresponsive Semi-interpenetrating Polymer Network Hydrogel Based
on Poly( aspartic acid) and Poly( acrylic acid) J . Polymer 2006 47(22) :77024710.

2 JIANG Lei LIN Baofeng LIANG Xingquan et al. Progress in the Research of Hydrogels of Chitosan and lts Derivatives

J . Chemistry 2007 (1) :47-51( in Chinese) .

3 Ramesh N Chandru K Sekaran S et al.

J.

2007 (1) :4751.

A Novel Injectable Temperature-sensitive Zinc Doped Chitosan/g-

glycerophosphate Hydrogel for Bone Tissue Engineering J . Int J Biol Macromol 2013 54:24-29.
4 Ding P Huang KL Li GY et al. Preparation and Properties of Modified Chitosan as Potential Matrix Materials for Drug
Sustained—release Beads J . Int J Biol Macromol 2007 41:125431.
5 LiGY GuoL Chang X J et al. Thermo-sensitive Chitosan Based Semi-dPN Hydrogels for High Loading and Sustained
Release of Anionic Drugs J . Int J Biol Macromol 2012 50:899-904.



1148 31

10
11

12

13

CHEN Shilan LIU Mingzhu LV Shaoyu et al. Preparation and Drug Release Behavior of Chitosan Grafted Poly( methacrylic
acid) Gel Bead J . Chinese J Appl Chem 2013 30( 3) : 252259( in Chinese) .
2= J . 2013 30

(3):252259.
HE Qiangfang LI Guoming WU Haizhen et al. Preparation and Drug Releasing Property of 54luorouracil Loaded Chitosan
Microsphere J . Chinese J Appl Chem 2004 21(2) :192-495( in Chinese) .

. 5- J. 2004 21(2) :192495.
WEI Qingbo BAI Zhiyang JIANG Yuan. Preparation and Characterization of P( AAm-co-AA) /Ag Composite Materials

J . Appl Chem Ind 2013 42( 1) : 62-65( in Chinese) .
. P( AAm-0AA) /Ag J. 2013 42( 1) : 62-65.

DONG Zhengfeng HE Peixin ZHANG Yuhong et al. Study on Synthesis and Swelling Behavior of Poly( AA-AMPS)
Hydrogel J . Adhesion 2012 10:50-53 ( in Chinese) .

. P( AM-AMPS) J. 2012 10:50-53.
Florypj. Principles of Polymer Chemistry M . Ithaca NY: Cornell University Press 1953.
Rodriguez R Alvarez-d.orenzo C Concheiro A. Cationic Cellulose Hydrogels: Kinetics of the Crossdinking Process and
Characterization as pH—/Ton-sensitive Drug Delivery Systems J . J Controll Release 2003 86(2/3) : 253-265.
TAN Guoxin RUAN Xiongjie NING Chengyun et al. Study on Controlled Drug Release Properties of PEGDA/NIPAM
Copolymer Hydrogels J . Ion Exch Adsorpt 2010 26( 6) : 497-502( in Chinese) .

. PEGDA/NIPAM J. 2010 26
(6) :497502.
Yu C Y Zhang X C Zhou F Z et al. Sustained Release of Antineoplastic Drugs from Chitosan—reinforced Alginate
Microparticle Drug Delivery Systems J . Int J Pharm 2008 357:15-21.

Controlled Drug Release Behaviors of Chitosan—
Poly(acrylic acid) Composite Hydrogels

YANG Xiaoci REN Jie" YAO Mengqi ZHANG Xiaoyan YANG Wu

( College of Chemistry and Chemical Engineering Northwest Normal University Lanzhou 730070 China)

Abstract The chitosan( Cs) and acrylic acid( AA) were used to prepare the composite hydrogel( Cs—PAA)

by radical polymerization method. The influences of reaction temperature neutralization degree of acrylic

acid amounts of crossdinking agent and acrylic acid on the swelling degree of the composite hydrogels were

investigated. In addition the controlled release behaviors of prepared hydrogels for niacin were evaluated. The

swelling degree of prepared hydrogels is up to 1228 g/g. It exhibits excellent pH and ionic strength sensitivity.

The cumulative release rate in a pH =6. 86 buffer solution is significantly higher than that in a pH =1. 8 buffer

solution. Therefore the hydrogels can be used as carriers of intestinal oral drugs.
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