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Abstract: In this study, silver nanoparticles (AgNPs) have been prepared by using aqueous AgNO; solution in the
poly(vinyl alcohol) (PVA) hydrogels. PVA powders were dissolved in deionized water, and then irradiated by gamma-ray
with a radiation dose of 50 kGy to make hydrogels. PVA hydrogels were dipped into 0.01 and 0.05 M AgNO; solution
for 1 h respectively. After that, the swollen hydrogels were irradiated by gamma-ray at various doses to form AgNPs.
UV-vis analysis indicated that the concentration of Ag NPs was enhanced by increasing absorbed dose and the
concentration of AgNO;. FE-SEM measurements provided further evidence for the successful formation of Ag NPs in
PVA hydrogels. Also, the antibacterial effect of PVA hydrogels stabilized AgNPs against Gram-negative bacteria
(S.aureus and E.coli) in liquid as well as on solid growth media has been investigated. The AgNPs consolidated in
PVA hydrogel networks have an excellent antibacterial effect.
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Figure 1. UV/vis absorption spectra of the Ag nanoparticles prepared in the crosslinked PVA hydrogel with increasing radiation dose; (a) 0.01 M

AgNO;; (b) 0.05 M AgNO:;.

Figure 2. SEM micrographs of the Ag nanoparticles prepared in the
crosslinked PVA hydrogel with increasing radiation dose; 0.01 M
AgNO; used.

Figure 3. SEM micrographs of the Ag nanoparticles prepared in the
crosslinked PVA hydrogel with increasing radiation dose; 0.05 M
AgNO; used.
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Figure 4. Time dependence of optical density of the Ag nanoparticles prepared in the crosslinked PVA hydrogel against (a) E.coli; (b) S.aureus;

0.05 M AgNO:;.

Figure 5. Antibacterial image of the Ag nanoparticles prepared in the
crosslinked PVA hydrogel against (a) E.coli; (b) S.aureus; 0.05 M
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Figure 6. Adhesive strength of the Ag nanoparticles prepared in the
crosslinked PVA hydrogel with increasing radiation dose; 0.05 M AgNO;,
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