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Fig.1 Scheme of reaction of 3-CD with maleic anhydride
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Fig.3 Influence of feed composition of NIPA and MAH-
A-CD on polymer hydryogel yield
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Table 1 Feed composition and polymer composition determined by

element analysis

Environmental-

sensitive component

Feed composition Polymer composition

Sample NIPA/ MAH-M NIPA/ MAH-3-CD .composition
no -8-CD . in polymers
(mol% /molge) 01/ lE) s coon
(mol % / mol% )®
1 $7.1+2.9 99.3/0.7 9.6 /3.4
I} 95.674.4 98.6/1.4 93.2/6.8
| 93.5/6.5 98.2/1.8 91.5/8.5
Iv 9.6/ 9.4 97.6/2.4 88.9/11.1
V 86.0/ 4.0 96.2/ 3.8 83.5/16.5

*b Caleulated from C and N content measured by element analysis
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Fig. 4
hydrogels synihesized for gelsl ~V at24.5°, I=0.1

Influence of pH value on swelling ratio of
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Fig. 5  Equilibrium swelling ratio as a function of
temperature at pH3.0 (8} and 7.4 (b) forgels [ ~ V
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Fig.6 Equilibium swelling ratio as a function of ionic
strength in distilled water at 25°C for gels I ~ V
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SYNTHESIS AND PROPERTIES OF pH- AND TEMPERATURE-
SENSITIVE HYDROGEL CONTAINING N-ISOPROPYLACRYLAMIDE
AND B-CYCLODEXTRIN

LIU Yuyang, FAN Xiaodong, ZHANG Shuangcun
{ Department of Chemical Engineering . Northwestern Polytechnical University , Xi' an  710072)

Abstract A novel 3-cyclodextrin { 3-CD} based monomer { MAH-8-CD} containing vinyl and carboxyl functional
groups was synthesized by reaction of 3-CD with maleic anhydride (MAH) in N, N-dimethylformamide ( DMF) at
80° C. Through copolymerization of this functional monomer with N-isopropylacrylamide ( NIPA ) in aqueous
solution,a novel hydrogel (poly ( NIPA-co-MAH-3-CD) with pH-, temperature- and ionic strength sensitivities as
well as with molecular inclusion behavior, was obtained using radical polymerization method. Both MAH-B-CD
monomer and the gels obtained were characterizited using  C-NMR , IR spectra, and element analysis. The
equilibrium swelling ratios (ESR) of the hydrogels have been investigated under conditions of differem pH,
temperature and ionic strength.The results indicated that the ESR presents remarkable response to changes of pH,
temperature , or ionic strength. Interestingly, under higher content of —COOH groups and weak base, the hydrogel
still possesses evidently temperature- sensitivity behavior.

Key words j-Cyclodexirin, Maleic anhydride, N-Isopropylacrylamide, Hydrogel, pH-Sensitivity, Temperature-

sensitivity, Tonic strength-sensitivity



