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In this research project, in order to establish a controlled and stable food production environment, we propose a system that realizes increase in
food production using atmospheric pressure plasmas inducing bactericidal action, plant immunity enhancement, and plant growth promotion. The
key components, which are responsible for these biological effects, are unstable reactive nitrogen species, which are synthesized from inexpensive
air and water through the plasma reactors. These short-lived nitrogen compounds contributing to the functionalization of plants are defined as
“functional nitrogen”. The main purpose of this research project is to synthesize and control the novel functional nitrogen using the plasmas and to
clarify the mechanism of their actions on plants. On the other hand, the functional nitrogen and some by-products may damage plant cells, and the
second purpose of this research project is to elucidate the mechanism of this “cell damage” and to find out how to overcome it. The final goal is to
demonstrate a "sustainable farm" that grows plants with functional nitrogen without using conventional chemical pesticides and chemical fertilizers
by exploring novel functional nitrogen and plasma-controlled synthesis of them.
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[Research results (Press release)]
A press release was issued on January 5, 2021 to widely
publicize the development of a device capable of selectively
synthesizing “dinitrogen pentoxide (N,Os)" which is one of the
highly reactive functional nitrogens.
The points of this presentation are as follows.
1. Succeeded in developing a portable plasma device that
selectively synthesizes N,Oz using only air.
2. N,Os can be generated by power of several tens watts.
3. N,Os is expected to be applied in various fields (sterilization,
virus inactivation, plant activation, disease treatment, etc.).
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[Medial

On November 27, 2020, the research content of
“Plasma Agriculture” was broadcasted in the "Passion
Labo" section of Miyagi Television's "OH Bandes"
program under the title "Enchanted by the wonders of
electricity and applied to agriculture”.

The research item of this project, “Investigations on
sterilization and virus inactivation by plasma (functional
nitrogen)" is introduced.
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[Seminar Lecturel
On March 23, 2021, I gave an online seminar lecture on
medical and agricultural applications using plasma-
generated short-lived reactive species at an overseas
collaborative research institute (Old Dominion University,
USA).

[#B%¥:@8&] [Invited Talk]
ARAREN, EBR=EMT, EBRNFERIGOBFEEZITOT.
PI gave invited talks at 4 international conferences and 3
domestic conferences.
« 4th Asia Pacific Conference on Plasma Physics
« 3rd International Workshop on Plasma Agriculture
« 13th International Symposium on Advanced Plasma
Science and its Applications for Nitrides and Nanomaterials
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" CENTER FOR BIOELECTRICS
Presents
0 D U Toshiro Kaneko, Ph.D.

Bicelectrics  Tuesday, March 23, 2021 at 9:00 a.m. via Zoom

Topic: Gas-Liquid Interfacial Devices for Medical
and Agricultural Applications

Abstract: Atmospheric-pressure plasmas in contact
with liquid, which are defined as “gas-liquid
interfacial plasmas”, are widely used in medical,
agricultural, and public health fields. In the gas-liquid
interfacial plasmas, various kinds of stimuli such as
electrical, chemical, mechanical, thermal stimuli, are
generated and delivered to microorganism, biological
cells and tissues. Among these stimuli, reactive
oxygen and nitrogen species (RONS) as the chemical

Toshiro Kaneko, Ph.D.

: © . . Professor
stimuli are particularly important factors for gene Graduate School of Engineering
transfer to living cells as the medical application and Tohoku University, Japan

sterilization/virus inactivation as amelioration of the
public health. Therefore, we have experimentally
investigated the generation and reaction of RONS,
especially short-lived reactive species, using several
lab-built gas-liquid interfacial plasma devices and a
demonstrated the cell membrane transport [1-5] and | ;i;i‘:?:lzgl}‘:l:'n
sterilization/virus inactivation [6-10]. In the seminar, NSRS professo
| will also introduce the results of detailed in 1997.

Dr Toshiro Kaneko is a leading expert in low|
-temperatui plasma and its applications
in bi ine and agriculture.

master and PhD

investigations on the types and concentrations of
short-lived active species produced in plasma
irradiation solutions using various types of plasma
devices, as well as their lifetimes.

In 2012, he rose to the rank of full professor.

FOR MORE INFORMATION, PLEASE CONTACT
WiLL BOEKHOUDT AT WBOEKHOU@ODU.EDU

4211 Monarch Way, Norfolk, VA 23508 unp
(757) 683-2421 www.odu.edu/bioelectrics OLD DOMINION UNIVERSITY

Frank Reidy Research Center for Biosloctrics.
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