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Completely ‘green’ synthesis of stable silver nanoparticles in aqueous medium and the results of the studies on their antibacterial potential on select Gram-positive and Gram-negative bacteria are discussed. Silver nanoparticles are synthesized in aqueous medium by the reduction of a silver salt in presence of polyvinyl alcohol (PVA) by 8 MeV electron beam irradiation. The nanoparticles have been characterized by Optical spectroscopy and Transmission electron Microscopy (TEM). As the reagents used are non-toxic, the resulting nanoparticles are expected to find applications in the emerging field of nanomedicine. The synthesized nanoparticles are found to be stable for months, after an initial size increase from ~ 10 nm to ~ 12 nm, as evidenced by a shift in the surface plasmon resonance (SPR) peak. The nanoparticles exhibit very high stability after this initial growth, with no further deterioration for months in ambient conditions. The antibacterial potential of the synthesized nanoparticles are studied on Gram-negative (Escherichia coli MTCC-82 and Pseudomonas aeruginosa MTCC-1942) and Gram-positive (Staphylococcus aureus MTCC-1144 and Streptococcus pneumoniae MTCC-1936) bacteria obtained from the Microbial Type Culture Collection (MTCC). The effective concentration required is studied in S. aureus cultures by spread-plate method with different concentrations of Ag NPs. Studies indicate that at least 1000 (g/ml concentration is required for complete inhibition. This concentration is used on all the four bacteria and studies have been carried out, with Ag NPs synthesized at two irradiation dosages, through well diffusion technique. Results indicate that Ag NPs synthesized at 1 kGy show higher activity, which may be attributed to the monodispersity of the particles. The highest inhibition was seen on P. aeruginosa by the nanoparticles of 1 kGy as well as 2 kGy, while it was least on S. aureus. However, further studies are needed for clinical applications.

