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Abstract : N-Isopropylacrylamide/acrylamide copolymer hydrogels were prepared with cross-
linking agent by free radical polymerization. Swelling/shrinking ratio, amount of water up-
take, transmittance, and the change of phase transition temperature of copolymer hydrogel
were studied. Invertase, sucrose hydrolase, was immobilized within N-isopropylacrylamide/
acrylamide copolymer hydrogels with different content of acrylamide and its enzymatic
activities as a function of temperature were also studied. As the acrylamide content in-
creased, swelling/shrinking ratio, amount of water uptake, and the phase transition tempera-
ture were increased. Swelling/shrinking ratios of copolymer hydrogel were increased up to 7,
20, 80% when the temperatures were 20, 30 and 40°C, respectively. Amounts of water up-
take by copolymer hydrogel at 30°C, were increased as much as 11, 19, 22 and 44% when
the contents of acrylamide was 3, 5, 7 and 10%, respectively. Phase transition temperature
of N-isopropylacrylamide hydrogel is 32~34°C. As the content of acrylamide increased, phase
transition temperature of copolymer hydrogel was increased up to 53°C. Enzymatic activities
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of invertase immobilized within copolymer hydrogels with different content of acrylamide
were switched on and off by the change of reaction temperature below and above their
respective phase transition temperature of copolymer hydrogel.
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Fig. 1. Swelling/shrinking ratio of copolymer hy-

drogels which have different content of acrylamide
as a function of temperature.
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Fig. 2. Amount of water uptake by copolymer
hydrogel as a function of temperature.
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Fig. 3. Effect of temperature on the transmittance
of copolymer hydrogel of different content of
acrylamide.
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Fig. 4. Changes of lower critical solution tempera-
ture of copolymer hydrogel as a function of the con-

tent of acrylamide.
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Fig. 5. Reaction rate of sucrose hydrolysis by in-
vertase immobilized within pNIPAAm/AAm copoly-
mer hydrogel as a function of temperature.
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Fig. 6. Effect of acrylamide content on the reaction
rate of sucrose hydrolysis by invertase immobilized
within pNIPAAm/AAm copolymer hydrogel.
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Fig. 7. Control of enzyme activity of immobilized invertase by temperatures below and above the LCST of co-

polymer hydrogel.
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