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Table 1 Feed compositions for preparing PNIPA hydrogels
Composition m composition /mg V' composition /mL Comversion/ %
NIPA HPMC BIS APS H,0 TEMED
Sample HN 100 0 5 1.2 4 0.01 91.3
Sample HF 100 3 5 1.2 4 0.01 85.6
a. Conversion % = m dried hydrogel /m monomer x100% .
1.3
HN HF 1 KBr
DSC 20 ~45 C 5 °C/min N,
10 mL/min 15 C 24 h
20 ~50 C SR
24 h SR
m, m, SR =m_/m,
15 C 50 C
ml
Water Retention my, my= m, —m,; /m_X
100% m, m,
50 C
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2.1
" HPMC
HF  HN HF
HN HF HF FH-B
HN HF HPMC NIPA 1
HN 91.3% HF 85. 6%
HPMC
2.2 PNIPA
1 HN HF 3600 ~3200 cm ™ 1
—NH— 3075 em™ 2 974 2 933
2876 cm ™! C—H 1 654 cm™!
1548 ¢m ™ C—N 1 460 cm ™' —CH, 1 386
1368 cm™! —CH CH, , 1173 em™!

—CH CH, , c—C 980 928 c¢m ™
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Synthesis and Characterization of Thermo-sensitive
Poly N-isopropylacrylamide Hydrogel
with Fast Response Rate
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Abstract Thermo-sensitive poly N-isopropylacrylamide ~ PNIPA  hydrogel with a fast response rate was
prepared by polymerization in aqueous solution of hydroxypropyl-methyl cellulose. The volume phase transition
temperature of the PNIPA hydrogels was characterized by differential scanning calorimetry. The surface
morphology of the PNIPA hydrogels was studied by scanning electron microscopy. The swelling ratios of the
hydrogels at different temperatures were measured. Furthermore the deswelling kinetics of the hydrogels was
studied. In comparision with a conventional PNIPA hydrogel prepared in water the hydrogel synthesized in
hydroxypropyl-methyl cellulose aqueous solution has higher swelling ratios at temperatures below the lower
critical solution temperature and exhibits a much faster response rate to temperature changes. For example the
hydrogel prepared in hydroxypropyl-methyl cellulose aqueous solution loses 89% water within 1min and about
93% water within 4 min whereas the conventional hydrogel loses only about 66% water within 15 min.
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