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Synthesis o f nanocomposite materials for biomedical applications, is being 
systematically developed. The materials having metal nanoparticles incorporated into 
polymer network have been widely investigated due to their unique properties induced 
by the synergy of two different materials. Silver nanoparticles (nano-Ag) have been 
proved to be effective antimicrobial agent and their enhanced antibacterial properties 
have been demonstrated both in vitro and in vivo. Recent research efforts are directed 
towards exploiting the in situ synthesis of nano-Ag within polymeric network 
architectures and products of these approaches are new hybrid nanocomposite systems. 
Due to characteristic properties such as swellability in water, hydrophilicity, 
biocompatibility and lack of toxicity, hydrogels have been utilized in a wide range of 
biological, medical, pharmaceutical and environmental applications. Among different 
synthetic methods, y-irradiation induced synthesis has been recognized as highly 
suitable tool for production o f hydrogel nanocomposites due to formation and 
sterilization o f material in one technological step.
In this work, the swelling kinetics of PVA and nano-Ag/PVA hydrogels in distilled 
water and Kokubo's Simulated Body Fluid (SBF), at 25 and 37 °C, was investigated. 
The obtained hydrogel nanocomposites had greater swelling capacity and diffusion 
coefficient compared to PVA hydrogel. Both hydrogel systems show non-Fickian 
diffusion and Schott second order kinetics, at early and extensive stage of swelling, 
respectively. Investigated nano-Ag/PVA hydrogel nanocomposites show continuous 
release o f silver over a long period of time and, as consequence, the test of antimicrobial 
activity was performed. Antimicrobial efficiency was determined by agar-diffusion test 
and the obtained results clearly show the formation of inhibition zone towards 
Escherichia coli and Staphylococcus aureus in the case of higher nano-Ag 
concentration.


