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ABSTRACT: The interpenetrating polymer networks(IPN) composed of poly(acrylamide) and
gelatin were synthesized by sequential method. That is, acrylamide monomer was polyme-
rized and crosslinked with redox initiation, followed by the crosslinking of gelatin by using
UV irradiation. We investigated their structure, swelling behavior, thermal property and me-
chanical strength. Swelling ratios of all PAAm-gelatin IPN hydrogels were relatively high,
and their equilibrium water contents increased as the amount of crosslinking agents in the
feed decreased and the content of PAAm increased. Gelatin within the IPN gels affected the
decrease of elastic properties of IPN gels. From the heat conservation tests, IPN gels were
considered to being applied to cold or hot pack around the sprained legs.

Keywords: poly(acrylamide), gelatin, interpenetrating polymer network(IPN), hydrogel, equilib-
rium water content.
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Table 1. Sample Designation and Composition of
Crosslinked Poly(acrylamide) Gels

a MBAAm® ¢
sample AAm‘(g) % @ APS (g)
AM-1 2.13¢ 0.15 0.001065 0.1704°
AM-2 ” 0.10 0.002124 ”
AM-3 ” 1.00 0.021240 ”
AM-4 ” 5.00 0.107640 ”
AM-5 ” 10.00 0.212000 ”

¢ Acrylamide. ® NV -Methyleneb isacrylamide. ¢ Ammonium
persulfate. ¢ 5 mol%. ¢ 0.25 mol%.
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Table 2. Sample Designation and Composition of
PAAm-Gelatin IPN Gels

feed ratio(wt) AAm gelatin MBAAm® APS

sample”p s gelatn (g) () ® ®
AGO1 0 1 0 2130 0 0

AGI1 1 1 2137 2130 0.002124¢ 0.17047
AG21 2 1 " 1.065 " ”
AG5] 5 1 " 0.465 ” "
AGI10 1 0 ” 0.000 " "

¢ Acrylamide. ® NN’ -Methylenebisacrylamide. ¢ Ammonium
persulfate. ¢ 5 mol%. ¢ 0.1 wt%. / 0.25 mol%.
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Figure 1. Schematic diagram of IPN synthesis.
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Figure 2. TGA thermograms of IPN gels.
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Figure 3. The changes of equilibrium water content
of PAAm gels.
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Figure 4. The water uptake within the IPN gels.
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Figure 5. The changes of equilibrium water content
of PAAm-gelatin IPN gels dependent on the weight
ratio of gelatin.
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Figure 8. The mechanical strength of PAAm-gelatin
IPN gels.

Table 3. The Tensile Strength and Elongation at
Break of PAAm-Hydrogels

tensile strength  elongation at break
sample (ikgt/cm?) (%)
AM-1 N/D* N/D
AM-2 1.71 521.3
AM-3 5.23 2104
AM-4 87 143.6
AM-5 N/D N/D

4 N/D : Not determined.
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