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Drug release rates from copolymer hydrogels were controlled by their hydrophilic-hydrophobic bal-
ances. As a model copolymer hydrogel, poly(acrylamide-co-styrene) was synthesized at different mono-
mer composition. Release mechanisms of propranolol-HCl from the copolymer matrices were inves-
tigated. Swelling rates of the copolymer hydrogels retarded as their hydrophobicity increased. Swelling
kinetics of the copolymer hydrogels regulated drug release rates via polymer relaxation controlled
release mechanisms. Zero order drug release could thus be achieved within certain periods.

Keywords— hydrophilic-hydrophobic balanced copolymer, swelling control, macromolecular re-

laxation, zero order release.
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Figure 1—Swelling behaviors of acrylamide-styrene co-
polymer gels as a function of time in water.
Key: Mole fraction of acrylamide in copolymer: O, 0.9;
@,0.85; 4,0.75; $,0.7; ®, 0.65
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Figure 2—Diffused amount of water per 1g polymer vs. JT. *Acrylamide: styrene (w/w %)
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Figure 3—Propranolol HCl release from acrylamide-
styrene copolymer matrices in water.
Key: Mole fraction of acrylamide in copolymer: O, 0.9;
¢,0.85; 4,0.75;,0.7; B, 0.65
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Figure 4—Swelling rate* and propranolol HCI release
rate as a function of time.
Key: Mole fraction of acrylamide in copolymer: A, 0.9; B,
0.75; C, 0.65
*Swelling rate is expressed by rate of increase in swelling
ratio
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