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Application of PVA-KI chemical probe to ROS research in the flexible tubes
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Introduction: Escherichia coli samples set inside a long flexible tube was found to be inactivated by
atmospheric plasma jet treatment, not only at plasma flame contacting point, but also at the tube exit [1].
According to this research, roll of reactive oxygen radical(ROS) was confirmed biologically, although
direct radical detection has been difficult. Polyvinyl Alcohol (PVA) - Potassium Iodine (KI) reaction was
recently proposed to use as chemical dosemeter of proton beam or X-ray [2]. We introduced this chemical
sample to study ROS and the first preliminary result was already reported [3]. In this work, importance
of sample and irradiation condition is reported. By considering it, ROS research in the flexible tube has
been improved.

Experiments and results : PVA-KI sample compo-

sition procedure and its reaction with ROS were re- - : _
ys affer production 1 day after production

ported long time ago [4]. If iodine ion is oxidized by TN =
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ROS, it is captured by PVA molecules and show clear

calor change. During the basic research with PVA-KI,

three were so many options in the sample composition

and plasma irradiation configuration. So before using ~ U
PVA-KI as quantitative probe, these condition must -
be check carefully and results reproductivity must be

confirmed. 1: Effect of sample strage condition. Two

Recently, we found storage condition of PVA-KI PVA-KI liquid samples irradiated with He

sample was an important factor of this measurement . .
P p plasma jet(2 min.). left: the sample was

reproductivity. As shown in the right figure, color stored 12 days after composition. right: the

h f PVA-KI le is diff ith th o .
change of PV. sample is different with the strage sample was irradiated just one day after com-

time after its composition. New sample shows the position.
same color as in the radiation dose measurement lit-

eratures [2]. Old sample must be be stored in the refrigerator. Otherwise, old sample shows different
color change from the radiation dose measurement literatures.

The new high sensitive gal type sample is prepared to study ROS distribution in the flexible tube. In
this work, we confirm radical transport along the tube inner wall. Some of these results will be discussed
at the meeting site. This work was supported by the ZE Research Program, IAE (ZE2020B-09), and the
joint usage / research program, cLPS(20024).
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