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 Implant-associated infection is a serious complication in orthopaedic surgery, and enabling implant surface antibacterial properties could be one of the most promising approaches in preventing such infection. In this study, we developed polypeptide multilayer nanofilms on an orthopaedic implant model using a nanotechnology. We enabled antibacterial properties to the implant model by incorporating antibiotic cefazolin into the nanofilms. We tested the ability of polypeptide multilayer nanofilms in loading cefazolin, and evaluated the effects of loaded cefazolin on the bioactivity of osteoblasts. We found that the amount of cefazolin loaded could be controlled, and most of the cefazolin was released within a few hours, which allow achieving high local concentration of cefazolin thereby inhibiting bacterial colonization within the critical post-implantation period. The developed polypeptide multilayer nanofilms were demonstrated in vitro their efficacy against Staphylococcus aureus (S. aureus): The more antibiotics loaded, the longer the antibacterial the nanocoated implant was. Polypeptide multilayer nanofilms also improved the adhesion, viability, and proliferation of osteoblasts. These results suggested that biodegradable polypeptide multilayer nanofilms as antibiotic carriers at the implant/tissue interface are biocompatible to human cells such as osteoblasts and bactericidal to bacteria such as S. aureus, and could be promising for preventing implant-associated infection.
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Thin films of palladium and palladium/cobalt multilayer have been grown on (110) sapphire substrates using DC sputtering in an argon atmosphere.  The orientation and structure of the as-deposited films were investigated as a function of growth temperature (200 oC- 850 oC) at a constant pressure of 3mT and as a function of pressure (3 mT-12 mT) at a constant growth temperature of 300 oC.  Preferential (110) growth of palladium was observed in the temperature range of 200 oC to 400 oC and a pressure range of 3 mT to 6 mT.  Magnetic measurements have been performed on the samples in a Vibrating Sample Magnetometer (VSM) in the presence of hydrogen and helium gas and significant changes have been noticed in the coercivity field and the shape of the hysteresis loop. 

