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Table 1 Influence of the composition on the T, s of the dried hydrogels

No P(U)/NIPAAm (Weight ratio) r,(T)

5/0 4.9
471 8.2
32 -
171 30.9
213 -
174 40.0
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Fig. 1 SEM photograph of H1

Fig. 2 SEM photograph of H4
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Table 2 pH sensitivity of various hydrogels

Swelling ratio in different media

Neo

pH =3 pH =7 pH=11

0.92 8.10 14.11
2.85 9.80 15.00

Ht 2.90 9.33 16.11
H2 2.29 9.10 15.50
H3 1.44 8.70 14.50
H4 0.82 7.60 13.00
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Fig. 3 Influence of temperature on the swelling ratio of
hydrogel H4 under various pH
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Table 3 Freczable and nonfreezsble water in various hydrogels

No T(C) AH(Ng) @(%) Q%) Qu(%)
H2 1.79 265.2 90.1 82.9 7.2
H4 2.29 258.8 83.4 %0.9 7.5
H6 1.86 249.9 90.7 78.1 12,6

Table 4 Influence of the compasition on photopermeation status and
strength of the swelled hydrogels

No SR Photopermeation status ~ Gel strength(AV% )
H1 0.81 Transparent 3.7

H2 0.81 Transparent 4.9

HI 0.8 Transparent 17.5

H4 0.77 Transiucent 23.7

H5 0.79 Translucent 49.1

H6 0.80 Translucent Broken
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NOVEL pH AND TEMPERATURE-SENSITIVE HYDROGELS

TANG Liming, DAI Yu
( Department of Chemical Engineering , Tringhua University , Beijing  100084)

Abstract New pH and temperature-sensitive hydrogels have been synthesized through copolymerization of anionic
acrylate polyurethane prepolymer (P(U)) and N-isopropyl acrylamide (NIPAAm) under various feed ratios. Single
glass transition temperature was noticed from the DSC curves of the dried hydrogels, indicating of good miscibility
betwéen the two components . The pH sensitivity was much affected by the composition of the hydrogels and a lowest
swelling degree was shown in hydrogel H4 with P(U)/NIPAAm feed ratio of 1/1. Hydrogel H4 also possessed lower
critical solution temperature (LCST) of about 27°C at both pH = 11 and pH = 7 solutions. In the equilibrium
hydrogel , most of the absorbed water was freezable water with its content little affected by the hydrogel composition .
Furthermore , the gel strength was improved with incorporating more P(U) chains into the hydrogel .
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