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Sterilization of medical instruments has been conventionally performed using a dry-heat or hot-steam technique for heat-resistant materials, or the ethylene-oxide gas for heat-sensitive materials.  However, there are various issues in the present sterilization methods; for example, the former method is limited to use the sterilized materials, such as the metal or glass implements. As for the ethylene-oxide gas sterilization, the environmental problems due to its toxicity are recently concerned.  Therefore, it is desired to develop a new type of sterilization technique, which makes it possible to sterilize the medical instruments safely and rapidly at low temperature. Up to now, various low-temperature plasma sterilization techniques have been developed using low-pressure glow discharges, glow discharges at atmospheric pressure, down-stream plasma produced by microwave excitation, moving atmospheric microwave plasma and surface-wave plasma.  The problem of the plasma sterilization is essentially on the treatment of the surface only.  In order to sterilize inside the medical instruments wrapped with perforated plastic packing, it is required to produce the plasma inside the packing material. 
In this study, we investigated the internal sterilization technique using microwave-excited volume-wave plasma for application to the sterilization of the wrapped medical instruments.[1]  Discharge transition between SWP and VWP was studied in detail.  For internal sterilization, we used the VWP produced using a newly developed microwave launcher.  Biological indicators with population of 104 to 108 spores were killed by the volume-wave plasma discharges in O2, N2 or air simulated mixture gas.
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