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Abstract: Carboxymethyl chitosan (CMCS)/polyvinyl alcohol (PVA) nanosilver antibacterial hydrogels
were successfully synthesized by one-pot reaction of dialdehyde xylan (DAX) with CMCS and silver
ammonia solution using PVA as structural stabilizer. The morphology and structure of DAX, silver
nanoparticles (SNPs) and hydrogels obtained were characterized by FTIR, TGA, TEM, XRD and SEM. The
results showed that DAX, playing a dual function in the whole process, successfully reacted with CMCS
and PVA forming a double network , which improved the thermal stability and mechanical properties of
hydrogels. Meanwhile, SNPs, produced by the quick reduction reaction between DAX and silver ammonia
at room temperature, showed a particle size distribution between 20 and 80 nm, good dispersity, and
significant enhancement of the antibacterial efficacy of CMCS/PVA hydrogels against Escherichia coli and
Staphylococcus aureus. In addition, the hydrogels exhibited good cytocompatibility with the cell relative
survival rate of L.929 cells cultured in medium containing hydrogel above 95%.

Key words: dialdehyde xylan; silver nanoparticles; carboxymethyl chitosan; antibacterial activity; hydrogels;
functional materials
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Table 1 Dosages of CMCS/PVA mixing solution, carboxymethyl

chitosan, silver ammonia solution and DAX solution in

hydrogels
G £ @ymL  HWU/mL
100 5 50 0 0
117 5 50 0.7 0.1
127 5 50 0.7 0.2
137 5 50 0.7 0.3
200 5 100 0 0
217 5 100 0.7 0.1
227 5 100 0.7 0.2
237 5 100 0.7 0.3
300 5 150 0 0
317 5 150 0.7 0.1
327 5 150 0.7 0.2
337 5 150 0.7 0.3
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Fig. 1 Oxidation degree of xylan
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Fig. 7 TEM images of reduced SNPs in 5 groups of hydrogels
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25 KERHRBE S

Wk TGA #E—2 M T /K BERE i e e 1t 45
RULE 8. M 8 Al A, FrA KEERAE M TGA i
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CMCS Fll PVA %5E R, fEfefa BB, B ik
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Fig. 8 TGA curves of hydrogel samples
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Fig. 9 Stress-strain curves of three groups of hydrogel samples

2.7 KERRBITEMERES T
BT 6 KBRS RN T i 4 B (0 7 2 R
W BIIEIE R, A5 LIE 10, A 10 FTLLE

4fi PVA/CMCS 7K 8 e Xof KM AT B R 46 B €0 4 28 BR AT
JUPFEASRIER, MBS SNPs J&, HUEfE &
FHRE, LL117 127137 I—4, #5138 B657 DAX
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Fig. 10  Antibacterial effect of hydrogels
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