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Abstract: A series reversible thermoresponsive chitosan (CS)-Ag hydrogels were prepared from
supermolecule complexation of CS with Ag” of AgNOs, and characterized by FTIR, XRD, XPS, SEM and
EDS for structure and chemical state analyses. The results showed that the CS-Ag hydrogels with the same
gelation temperature could be obtained by adjusting the AgNO; amount and pH simultaneously. CS-Ag-19
hydrogel, prepared under conditions of CS amount 0.60 g, AQNOs; amount 0.19 g, total volume 21 mL, and
hydrogel pH 4.24, exhibited the best thermoreversible property, with cycle phase transformation for at least
5 times and stability for 5 months when stored at room temperature away from light. Moreover, the
hydrogel displayed good antibacterial performance against Escherichia coli. The reversible
thermoresponsiveness of CS-Ag hydrogel was controlled by supramolecular interactions among amino
group at different temperatures. The equilibrium relationship between H™ and Ag", driven by changes in
temperature and concentration, and competitive reactions (protonation and complexation) against free
amino groups made the hydrogel temperature sensitive and reversible. The injectability and thermo
sensitivity of CS-Ag-19 made it promising as antibacterial dressing.
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Fig. 1 Schematic diagram of sol-gel reversible phase transition of CS-Ag hydrogel
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Table 1 Synthesis conditions and thermal sensitive properties
of different CS-Ag hydrogels

B AgNOs/g pH BEIE il 1°C
CS-Ag-9 0.09 — —
CS-Ag-15 0.15 — —
CS-Ag-19 0.19 4.24 50
CS-Ag-25 0.25 4.15 50
CS-Ag-30 0.30 4.08 50
CS-Ag-35 0.35 4.02 50
CS-Ag-40 0.40 3.96 50
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Fig. 2 Relationship curve between pH and AgNO; dosage
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Fig. 3 Reversible cycletimes of CS-Ag hydrogel
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Fig. 4 FTIR spectra of CS-Ag hydrogels with different
silver content
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Fig. 6 XPS Spectra of CS-Ag-19 hydrogel
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Fig. 7 Surface morphology (a) and characteristic element
(C, N, O, Ag, Na) mapping (b~f)
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Fig. 9 Injectable performance of CS-Ag-19 hydrogel
2.8 CS-Ag 7KigERE B AT iR Bl 0m Rz 38 43 4
CS-Ag ] ¥ ifs B WK BEE L BT BES - CS

Ko FrHAESE5WBSTEMI RS AH
K. 7£ CSAgNO iAW, AHnT25 3 M EAE
. SKkaFZpa @ EEm; S8R
TAMER]; S54RE T GER. fEimia s 4
AR, XT3 AR E T R Y, AR
SHUKERAA K LA, HALEL A 10 frat,

piiE=Y R
— NH,- H,0 350
2 2! \~/~\‘
x, A
ﬁ% O —NH, + : —NH, - Ag
" By - A
—NH;j /: HAE1ER
P
) wH

P10 CS-Ag Rl i B 1 7K 58 5 1) v - Bt e 2 A8 ML L
Fig. 10 Sol-gel transition mechanism of CS-Ag reversible
temperature-sensitive response hydrogel
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