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Figure 1  Scheme of the swelling and deswelling of the thermal-expanded (a) and the thermal-contracted (b) thermosensitive gels
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Figure 2 Scheme of release mechanism of thermosensitive gels with drugs™
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Figure 3 SEM images of fabric samples treated (a) or not (b)H
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Figure 4 Zone of inhibition of fabric samples treated (a) or not (b) against E. coli"*?
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Figure 5 Scheme of the MAA and MBAA chemical structures and the polymerization and chlorination processes
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Figure 6 Characterization change of Ag-NPs thermosensitive gel during phase transformationt™
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Figure 7 The molecular structural formula of chitosan
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Figure 8 TEM images of Ag-NPs/Cs hydrogels'®
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Table 1 The antibacterial property of Ag-NPs/Cs hydrogels**]

01 8 5 B/ mm
Ag-NPs ¥ £/ %6 (wt)
S. aureus E. coli
0 0.21 0.33
0.5 1. 47 2.79
1.0 2.02 3. 46
5.0 2.88 4. 63
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Table 2 The summary of Thermosensitive hydrogels, antibacterial ingredients, preparation method and bacteriums
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A L8] "y T A, 3 S. aureus,C. albican
Ag-NPs( AR Lol Wy P4, 1 S. aureus
HERERUN
Ag-NPs [50] JEASE A i S. aureus,C. albican
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Research Progress in the Applications of Thermosensitive Hydrogels in
Antibacterial Field

WEI Jin-guang"?, CHEN Yu-fei"?, DU Chun-gui*'** , LIU Hong-zhi***"
(1. School of Engineering , Zhejiang Agriculture and Forestry University, Lin’an 311300, China;
2. Key Laboratory of Wood Science and Technology , Zhejiang Agriculture and Forestry University, Lin’an 311300, China)

Abstract: Smart hydrogels are one family of polymers that can be swellable but insoluble in water, and this hydrogel
system can be responsive to external stimuli in the spontaneous manner. As one family of smart hydrogels, thermosensitive
hydrogels exhibit volume phase transition phenomenon with the change of environment temperature. Therefore, the
combination of thermosensitive hydrogels with antibacterial agents can impart antibacterial activity to the hydrogels. Such
kind of novel smart hydrogels with antibacterial activity is able to discontinuously release antibacterial agents with the
change of environmental temperature to thereby prolong service life of antibacterial agents. Thus, they would be applied in
many fields, such as biology, pharmaceutics, textile, and so on. In this review, the thermosensitive mechanism of
thermosensitive hydrogels was introduced. And research progress in the applications of such thermosenstive composite
hydrogels (e. g. polyacrylamide, poloxamer, chitosan, and poly (ethylene glycol)-b-polyester copolymer) in combination
with antibacterial agents in the antibacterial field during recent years, were reviewed in detail. Finally, their existing
problems and prospects in the current research were putted forward as well.

Key words: Hydrogel; Thermosensitive; Antibacterial; Research progress

10. 14028/j. enki. 1003-3726. 2015. 12. 005





