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In recent years, atmospheric non—thermal plasma has attracted attention in the medical field
because of effective and fast sterilization and surface hydrophilization of biomaterial. It is thought
that the active species, which are generated by the plasma, significantly contribute to these results.
However, the generated active species depend on the plasma gas species, with conventional plasma sources
placing limits in the generation of active gas species, and the effect of gas composition on the plasma
is not well studied. To generate various gas plasmas, the multi—-gas plasma jet source was developed in
our laboratory. In addition, it can generate plasma with desirable temperature below freezing point up
to high temperature without reducing power using temperature controllable system. In this study, effect
of plasma treatment on material, bacteria and living cells were investigated using temperature controllable
multi-gas plasma jet.

In surface treatment, argon—oxygen plasma indicated effective hydrophilizaiton. In bacterial
inactivation, carbon dioxide plasma and nitrogen plasma inactivated S. aureus with a population of 10°
within 60 s. As plasma treatment to living body, survival rate of fibroblast cells, which were treated
with nitrogen gas plasma, was almost no change with each 20°C plasmas, by contrast, survival rate was
decreased with each 60°C plasmas. It indicates that multi—gas plasma can treat living body for sterilization
under controlled plasma gas temperature

To investigate the contribution of these active species to sterilization effect, amount of
active species generated in each gas plasma were measured using Electron Spin Resonance (ESR). As a result,
amount of '0, and OH radical were the most in carbon dioxide plasma and in nitrogen plasma, respectively.
In addition, Wb and OH radical scavenger was added in the suspensions of S. aureus, and it was treated
with carbon dioxide plasma and nitrogen plasma. So, sterilization effect was lost. It suggests that both
of '0, and OH radical contribute largely to sterilization effect.
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