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In the plasma medicine (wound healing, cancer treatment, etc.), active species such as OH and O
radicals produced in the plasma are considered to have therapeutic effects. In this study, we measured
and controlled the density of OH radicals. OH density in a medical helium plasma jet was measured using
laser-induced fluorescence. It was shown that about 0.1 ppm of OH radicals were produced from impurity
water vapor of about 10 ppm in the helium gas. The OH density increases with humidity of helium gas
because OH radicals are produced by dissociation of H20 molecules. It was shown that the OH density
can be increased up to 2 ppm by increasing helium humidity to 200 ppm. Further humidification leaded to
unstable plasma generation and as a result decreased OH density. Thus, the OH density can be controlled
by adjusting the humidity of the helium gas.

Next, we sterilized E. coli using the plasma jet and investigated effective active species for the
sterilization. Among O2, N2, and He plasma, the O2 plasma was most effective for sterilization. O or O3
is assumed to be effective for the sterilization. The N2 and He plasma also had sterilization effect. As they
could sterilize E. coli irrespective of humidity, it was initially assumed that OH radicals have no effect of
sterilization. However, we could not eliminate the effect of OH radicals produced from water vapor from
nutrient agar in the dry environment. So, we could not determine the effective active species in the N2
and He plasma. Effect of plasma irradiation on animal cells was also examined. It was shown that the
helium plasma activates the cells and O2 plasma deactivates the cells. This result reflects the difference
In active species produced in the two plasmas. The former plasma might be used for wound healing and
the latter plasma might be used for cancer treatment.




