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microsurgery ; electrocautery ; functionalization ; diamond-like carbon ; : :
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Advances in technology affect numerous aspects of life. There is no exception in the medical field. Minimal invasive surgery is the new
trendy with the highly technological specialty of surgical practice. The electrosurgical devices are commonly applied in open surgery
and laparoscopy to coagulate, cut, and ablate tissue and to produce hemostasis. As the clinical findings, there are high risks of tissue
and structures injuries surrounding the surgical site. The high frequency currents applied to target tissue create the wide zone of thermal
damage to adjunct tissue. The target tissue also tends to stick the electrosurgical device at high temperature. The aim of this study is to
develop the new electrosurgical device with surface functionalization to reduce the effects of tissue sticking and thermal damage
around adjacent tissue. Several related researches had noticed that the electrocautery devices with Teflon coating could result in
harmful gas such as fluorine during operating. In order to decrease stick condition on the electrocautery surface with tissue and prevent
noxious gas form producing. This reseach is used surface muti-functional technology to coat the diamond-like carbon film on the
surface of the electrocautery devieces and get better property to reduce stick condition during operation and improve heat uniform on
the surface of devices to decrease damage on tissue. This study has been arranged for three-years, and the specific aims are as follows:

. The experimental designs and parameters of surface treatment (coating diamond-like carbon thin film, DLC film) are

First year :

developed to modify the physical and chemical characterizations of electrosurgical devices. The surface properties of electrosurgical
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devices with surface functionalization are analyzed by XRD ~ SEM ~ AFM and so on. Second year : The in-vitro pork liver and in-vivo

rat experiments are performed for testing the effect of electrosurgical device with surface functionalization on anti-sticking and thermal
damage. The auto cutting system is developed to quantity the applied strength as the tissue sticking the electrosurgical devices. Third
year : Clinical trial and research in minimally invasive spinal surgery by electrosurgical devices with surface functionalization will be
carried out in this stage. We will confirm whether the surface muti-functional technology can improve the stick condition and tissue

damage range through a lot of analysis and experiments to estimate that apply to the feasibility of the electrocautery products with

related company.
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