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It became clear lately that the FDA limits the use of silver and silver nanoparticles as antibacterial agents. We have therefore shifted out interest to metal oxides and examined the biocidal effect of nanoparticles such as MgO, ZnO, and CuO. For all three NPs the antibacterial activities of the Metal Oxide-fabric composite were tested against Escherichia coli (Gram negative) and Staphylococcus aureus (Gram positive) cultures. The Metal Oxide-fabric composite was formed sonochemically in a one-step process in which the newly formed NP were thrown onto the fabric (cotton, Polyester, and Nylon) by microjets formed after the collapse of the acoustic bubble. The sonochemical coating technique worked also in a two-step process in which the NPs were purchased from a commercial company. The microjets were used in this case for "throwing stones" at the solid substrate. The antibacterial activity was found to be size dependent. The mechanism for the biocidal effect is different for the three Metal oxides and will be discussed.

   Finally a machine that can coat sonochemically 30-50 meters of roll to roll fabrics or polymers will be presented.

     The attachment and entry of herpes simplex virus type 1 (HSV-1) into cells involves interactions between viral envelope glycoproteins and cell surface heparan sulfate (HS). Based on this mechanism we designed silver nanoparticles that are capped with mercaptoethane sulfonate (Ag-MES), and are predicted to target the virus and to compete for the binding to HS through the sulfonate end group. Effective inhibition of HSV-1 infection in cell culture by the capped nanoparticles was demonstrated, whereas application of the soluble surfactant MES was found ineffective. No toxic effects of these nanoparticles on host cells were observed. The results suggest that capped nanoparticles may serve as useful topical agents for the prevention of infections with pathogens dependent on HS for entry.   

 I will report on the synthesis of nanosized fluorides materials (MgF2 Nps) and demonstrate the bactericidal ability of these new fluoride nanomaterials to restrict bacterial colonization of two common biofilm pathogens. We prove the affecting interactions with MgF2 Nps on bacterial cells by mechanical, potential damages to the membrane and the possibility to interact with nucleic acids. Furthermore, nanotechnology can now offer new materials and fabrication methodologies that can assist in developing such sterile surfaces. MgF2 nanoparticles coating surface synthesized by microwave irradiation revealed to be a stage for future applications utilizing fluoride based nanoparticles for blocking and reducing bacterial infections.
Finally, we will introduce nanoparticles that reduce the viability of Candida albicans, a fungai that is found frequently under nails and specially under artifiical nails.    

