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Table 1 Material parameters and values

Reference object Parameter Value
Free ions Diffusion coefficient, D,/(m? « s™1) 1x1079L27]
Drugs Initial concentration, ¢,/ (kg + m™) 1.264
Solution Viscosity, n/(Pa - s) 1x1073
Fluid pressure, p, 0
Electric potential, ¥ 0
Polymer network Initial volume fraction of water, ¢ 0.8
Initial concentration of fixed charge, ¢p/(mmol - L") 2.12
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Fig.3 Change of swelling degree with time for Fig.4 Change of drug release amount with time for

different polymer density
Polymer density/ (kg - m™) : a. 1200; b. 1500;
c. 1600.

different polymer density
Polymer density/ (kg + m™) : a. 1200; b. 1500;
c. 1600.
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Table 2 Exponential relation of drug release ratio to time

Diffusive type n Control step of drug release
Case | diffusion( Fickian diffusion) 0.45 Drug diffusion
Case I diffusion( Relaxation diffusion) 0. 89 Polymer relaxation

Case Il diffusion( Anomalous diffusion) 0.45—0. 89
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Numerical Simulation of Swelling and Drug Release
Processes for Weak Polyelectrolyte Hydrogels'

YE Hui, LIU Yabo, JIA Yuxi®
(Key Laboratory for Liquid-solid Structural Evolution and Processing of Materials,
Ministry of Education, Shandong University, Jinan 250061, China)

Abstract Based on the three-phase model, a mathematical model of swelling and drug release for weak
polyelectrolyte hydrogels was established by combination of Langmuir isothermal adsorption equation and drug
release equation; the finite element method was adopted to investigate the influence of the material parameters
on swelling and drug release in the case of drugs were distributed within the weak polyelectrolyte hydrogels
homogeneously ; the mechanism of drugs released from weak polyelectrolyte hydrogels in different moments was
analyzed as well; then the impacts of drug distribution conditions within the hydrogels which consist of
homogeneous distribution and inhomogeneous distribution on swelling and drug release were compared
comprehensively, and it has been found that drug release process is consistent with zero order release kinetics
when drugs presented the sine distribution in the hydrogels; finally, the simulated results were comparatively
compared with Beebe’ s experimental resulis to validate the accuracy of this simulation.
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