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Thermal changes induced by implant drills in bovine bone: an in vitro study in experimental design
 Thermal changes induced at the bone-drill interface during implant site preparation have been shown to lead to osteonecrosis, and the subsequent likely failure of the planned implant. The primary purpose of this experiment is to design and execute a functional experimental setup capable of sampling thermal changes in bone under varying conditions during the use of an implant drill. From the data and design gained by this study, additional experiments may be conducted using differing variables to gather more information vital to this subject. The ultimate goal of this study, and any future studies conducted using our experimental setup, is to improve the success rate of implants. Using an implant handpiece and drill, we applied 2000gm of force at 1200rpms to sections of a bovine femur. The thermal changes induced at the bone-drill interface were measured using k-type thermocouple probes placed into an adjacent site. To assess the validity of the setup, ten trials were conducted, five using the drill with external irrigation, and five using the drill without external irrigation. The design of the project functioned as envisioned, and enabled us to gather reasonable data that is, for the most part, consistent with what other contemporaries experimenting in this area have also found. With respect to the actual data gathered during the trials, we can conclude that irrigation must be used to avoid osteonecrosis, and keep the vital temperature of the bone below 47°C at the suggested surgical site. 

