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Figure 2 With different number of basic groups of amphoteric pH sensitive gel swelling curve values with external solution pH
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Figure 3 The effect of the non extension parameters q on the swelling ratio of the gel
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Figure 4  Effect of slip parameters 5 on the swelling ratio of the gel
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Figure 6 Comparison of the swelling ratio of the amphoteric pH sensitive gel under biaxial confinement and free swelling
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fifp LT 72 W) G 5 P pH O BBURRBE IR AR LU B3 S IR B 5 AT A B I 25 T 7 S5 AT A W R AR . %
PRI BE 05 T S UL M Sz W 52 B B I 19 45, 3 T A AN [ A2 T A6 5 X I pH B0 BE I AE AN [
pH %W P R AT RE PRI 2 1 0 .
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A Finite Element Method for Equilibrium Swelling Analysis of
Amphoteric pH-Sensitive Hydrogel

ZHANG Bo', YI Cheng-zhi', YAN Hui-xian®, JIN Bo'"
(1. School of Aerospace Engineering and Applied Mechanics, Tongji University . Shanghai 200092, China;
2. School of Physics and Mechanical & Electrical Technology, Sanming University . Sanming 365004, China)

Abstract; The amphotericpH sensitive gel possesses both the ionized acidic group and the basic group. Compared with
the conventional gel, it has better swelling properties and biocompatibility. It is widely used in many aspects such as
biomedical science, drug delivery systems, micro-fluid control and so forth. However, there is still a lack of the FEM
method for the amphoteric pH sensitive gel. Therefore, we use the equilibrium swelling theory of amphoteric pH sensitive
gel,andFEM methodwhich is developed to describe the mechanical behavior of gel swelling.to calculatemechanical behavior
of pH sensitive gel in homogeneous and inhomogeneous swelling. The results shows a very good agreement between results
of FEM calculation and the analytical solution of the gel swelling theory. It can provide important parameters and mechanical
theoretical guidance for some key indexes in biology,and also provide an important reference for the design of micro fluid
control valve,

Key words: Amphoteric pH sensitive gel; Swelling theory; Free energy of gel; FEM
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