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We have developed a new device for plasma medicine with ultra-short nanosecond pulse discharge. The device is a
streamer discharge type, which consists of a high voltage (HV) electrode applied with a 5.8-ns, 18-kV peak ultra-short HV
pulse. The discharge is directed to grounded human body. The HV electrode is guarded with a quartz tube to keep the
distance between the HV electrode and the human body at an adequate value. We can control the plasma gas composition
with this device to optimize the therapeutic effects. The discharge pulse produces various chemical active species. Then it
stops before heating the plasma gas since the discharge pulse is very short. As a result, temperature increase in the
plasma-irradiate substance (i.e. human body) is very low. It is advantageous because it can reduce heat damage to patients.
We measured the temperature increase in a plasma-irradiated substance. It was only less than 2 C. The low heat damage to
patients is expected.

We applied the plasma to mouse fibroblast cells (NIH3T3) and investigate the effect of the plasma to organism. It was
shown that helium plasma can activate the fibroblast cells. The number of fibroblast cells a few days after 10-seconds
plasma irradiation was 47% larger than the number of control cells. It suggests that the plasma device can be used for
wound healing. On the other hand, it was shown that oxygen plasma deactivates the fibroblast cells. The number of
fibroblast cells a few days after 100-seconds plasma irradiation was 25% smaller than the number of control cells. TUNEL
assay showed that apoptosis occurred in some of the deactivated cells. It suggests that this plasma device might be used
for cancer treatment.

It is considered that the plasma medical effect is mainly caused by chemical active species produced by the plasma. We
measured density of OH radicals, which is considered to have high medical effect, using laser spectroscopic method. The
density was 0.26 ppm in our plasma. This result supports the possibility of applying this plasma device to medicine.




