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Table 1 Feeding ratio of hydrogel samples and initiator

Sample ID  PGH (g) AA (g) APS (mg) TEMED (mg)
Gel 3/7 0.03 0.07 5.5 4.3
Gel 4/6 0.04 0. 06 4.7 3.6
Gel 5/5 0.05 0.05 3.9 3.0
Gel 6/4 0. 06 0. 04 3.1 2.4
Gel 7/3 0.07 0.03 2.4 1.9

APS
COOH TEMED

4 T
PGH AAc

AA

Fig. 1 Synthesis route of PGH and PGA-PAA hydrogels
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Fig. 3 Swelling ratio (SR) of hydrogel samples in buffers with

different pH values
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Fig. 5 SEM images of swelled hydrogel samples
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Fig. 6 Swelling kinetics of hydrogel samples in the buffer
of pH 7.4
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SYNTHESIS AND SWELLING BEHAVIOR OF DEGRADABLE
pH-SENSITIVE HYDROGELS COMPOSED OF
POLY (L-GLUTAMIC ACID) AND POLY(ACRYLIC ACID)

Gao Xiaoye'?, He Chaoliang' , ZHUANG Xiuli‘, ZHAO Changwen'”>, XIAO Chunsheng' >, CHEN Xuesi'
(' Key Laboratory of Polymer Ecomaterials, Changchun Institute of Applied Chemistry, Changchun 130022)
(* Graduate School of Chinese Academy of Sciences, Beijing 100190)

Abstract A biodegradable pH-sensitive hydrogel composed of poly (acrylic acid) (PAA) and poly (L-
glutamic acid) (PGA) was synthesized. The swelling behavior of the hydrogel samples was studied. PGA is
both biodegradable and pH-sensitive, with the pK, at 4.51. The hydrogels showed different swelling ratios
(SR) in buffers at different pH values, indicating the pH-sensitivity. The hydrogels exhibited lower swelling
ratios in an acidic medium because of the deprotonation of both PAA and PGA. While in a basic medium ( pH
8.3) ,the highest swelling ratios were 5 to 10 times higher than those in the acidic medium. The SR increased
sharply when the pH was increased from 4, which was consistent to the pK, of PAA and PGA. In neutral
medium, the sample with the lowest SR was the one composed of 50% PGA and 50% PAA,of which the SR
was only about 30. In contrast,with either more PGA or more PAA the SR got higher. The SR of the sample
with 70% of PAA was 66.3, while the SR of hydrogel composed of 70% PGA was 121.4. The swelling
kinetics studies showed that all the hydrogel samples underwent a rapid swelling process in 20 min, followed by
gradual decrease of the swelling rate. The samples reached swelling balance at 2 h. Because of the pH-
sensitivity of the hydrogels, drugs can be protected at acidic pH, and released at neutral pH. Therefore, the
hydrogels may have potential applications as oral drug delivery systems.

Keywords Intelligent hydrogels, Poly ( L-glutamic acid ), Poly (acrylic acid ), pH-sensitive, Swelling

kinetics



