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Abstract

The first year report of the two years project on “Preparation of Hydrogel Film with Silver Nano-
Particles” aims at preparation of antimicrobial hydrogel as a substitute for wound dressing. The report
focuses on the preparative steps of carboxymethylcellulose (CMC) hydrogels and silver nanoparticles.

In CMC hydrogels preparation process using citric acid as crosslinking agent, CMC was subjected
to an esterification reaction to produce network structure of hydrogel. The hydrogel films were cast from
aqueous polymer solutions and several factors such as molecular weight of CMC, concentration of
crosslinking agent and curing condition were studied. It was found that using 2% of 250,000 MW CMC,
5% citric acid (on weight of CMC) and curing at 160°C for 120 seconds; the hydrogel film composed the
compromise properties between water absorption, water solubility and mechanical properties. The in vitro
cytotoxicity test revealed that CMC hydrogel had a good biocompatibility.

Silver nanoparticles were synthesized by reduction of silver nitrate with polyethyleneglycol (PEG)
as reducing agent. Effects of duration of the reaction and quantities of stabilizer, polyvinylpyrrolidone
(PVP), were investigated. UV-Vis spectrum for colloidal silver solutions contained a strong plasmon band
near 420 nm, which confirmed silver nanoparticles in the aqueous phase. The information of silver
particles was also provided by electron microscopy technique. The results showed that diameter size of
silver particles was less than 100 nm. Antimicrobial studies indicated that these nanoparticles were very
active as antimicrobial agents.

Preparation procedures of using silver nanoparticles in CMC hydrogel and improvement of

hydrogel film properties will be studied further in the second year of this research.
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