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Takaya Oshita, Hiroaki Kawano, Toshihiro Takamatsu,
Hidekazu Miyahara and Akitoshi Okino, IEEE Transac tion
on Plasma Sciences, 43, 6, pp.1987-1992 (2015).
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Yuma Suenaga, Hiroki Kawano, Toshihiro Takamatsu, Yuriko Matsumura, Norihiko Ito, Atsuo Iwasawa and Akitoshi Okino,
Ultrasonic combined plasma bubbling for adherent bacteria disinfection on medical equipment, Plasma Chemistry and
Plasma Processing, 42, 3, 575-586 (2022).
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Toshihiro Takamatsu, Kodai Uehara, Yota Sasaki, Hidekazu Miyahara, Yuriko Matsumura, Atsuo Iwasawa,
Norihiko Ito, Takeshi Azuma, Masahiro Kohno and Akitoshi Okino, Investigation of Reactive Species and
Bacterial Inactivation using Various Gas Plasmas, RSC Advances, 4, 75, pp.39901-39905 (2014).

N2 plasma CO2 plasma
No+e — 2N COz2+e f CO+0
CO+e - C+O0O
Plasma after glow Plasma after glow

| !

O+02—> 03 <+ pP—— 20— 102

\/ Liguidiphase A Liquid phase
2N+2H20 — N2+2HO - +2H. O+H20l_) 2HO-
l v HO-.-+HO. — H202

HO.+HO. — H20:2 O3+H20 — H202402



ce———— B TN g ) ;
e > Atmospheric Plasma and Spectroscopy, Okino Lab&ci%ce T%?

BRERME D/I\A TJ v RALE

=R EALE AR E R E D = WIFMRE R D
*SETSAV <420 F/INT)

T + a

RE/BIGDmE RE/TF/EHIRE ARIEE)
ELEE - ARFINRFDRE (BFEENERZLERW)
EiEker PERE OKE - TF - 5w

ﬁl:ll:l)@"s O)/?E/% 7|‘X.

BEmEESTIREFDLF - RE - RE

I FIE N\ D F R (7J<f"ff'__lJ: ZEREAN)

R/ ERIERE /T A IV ARNE/FRELE/ZE %R
SAMNEUTIESE

N




Atmospheric Plasma and Spectroscopy, Okino Lab‘Scieﬁce ToKyO

RRJEREHIE S 2N

STHSBEET BEZEACHETE 3RIET SV
90C~250CRES T, +1 CREDBE CREHHL

BHICTFWVREMPERICEHEELLIC T T XAVEE
btZERIGICRERRE 7 AVAIE

I, 75 AXOER/BE/ARDBADOISAICNES 123 BRI - 2B




11 P

ec—— — p—— Wl D |
Atmospheric Plasma and Spectroscopy, Okino LabiSaeﬁ‘ce Tokyo

75 ZXRE D B S

ETIHASERFTT TOXAVOHXEEZBHRICH|TETEE



e — e . c— o ) | P |
Atmospheric Plasma and Spectroscopy, Okino LabiScieﬁce Tokyo

IC & BB EHlEDIKE 39

_ﬁ@? ROIKE sz - 4x107 CFU
1:::\“&\ B - S

100 | z s 3 o

i \ \“‘\\ \\\ ) "\‘ “\‘ \\\

10-2 Uy 10C 10 ) N 20°C

\ \
\ \ \
\ \ .
3 \ \ \ o,
\ \ N
\
\ \ , \
\ -~ \ \ \ \
\ \ -~ \ \ \ \
\ \ .. \ \ \ \
\ N \ \ \ \
\ \ . \ \ \ \
\ N - \ \ \ \
N \ \
\ \ . . -4 \ \ O™ \
- 1 \ " 1 Y . \
[ \ ~.. \ \ \ N
1l A = \ \ "\
\ \ \ . \ \ \
\ ~.. A \ N
\ N \ .

10!

103

.....................................................

105 150°C N S e R TFIR 105 |}

10-6 e 10-6 e
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140

BRETEFfE [sec] BEETEFRE [sec]

| BR3KE HIABGEE @ 7x107 CFU | HRIRE AR : 9x 107 CFU

10-1 ' “\‘ 11! u 10-1
4 W \ T

FEERY
\
Y N N
) \ N, S
\ W (AN .
\ u \ [ N .
\ l“ “ I‘ \‘ \ ~ o
\ W \ L \ \ \ AN
- L \ N \ \ \ N N
\ \ N
\ W \ VoA \ AN
\ \ N (RN \ “
A | .:\ \ O, {°1+ \ | \ “
\ \ \ \ "
\ \ \ s\ v \ N O, N
\ 4 \ VN \ .
\ y \ \ \ . .
\ \ N
4 \ -3
o ; 4 O OC A 1 0 S - R . LI - S
\ ! —
\ \
N [}
\‘ ) Y
\
\
\
\

1 0_4 | ‘-\‘\ \\\ 5 O OC i\\\\
L
LT IR 1os | 60C % R TIR

- e e e e e e e e e mw m mw i I N R

P ' ™ . M. ™. "y ™

10-6 ‘. | . | | | 10-6 . ) |
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140

BR BB [sec] BEETEERE [sec]




11 P

ec—— — p—— Wl D |
Atmospheric Plasma and Spectroscopy, Okino LabiSaeﬁ‘ce Tokyo

KPICEA S NS EEEEDREMKREFEYE (He+02 plasma) 40

o

TSIAXDHAEE (°C)



Atmospheric Plasma and Spectroscopy, Okino Lab,‘Scieice TOKyO

SRED3DSY Y TCRIELEVILFHREEHIEH 2N 41

Y. Suenaga, T. Takamatsu, A. Okino, et al., Plasma Gas Temperature Control Performance of

Metal 3D-Printed Multi-Gas Temperature-Controllable Plasma Jet, Appl. Sci., 11, 11686 (2021).
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Y. Yanagawa, H. Kawano T. Kobayashi, H. Miyahara,
A. Okino and I. Mitsuhara, Direct protein
introduction mto |Qlan’c cells usmg a multi-gas
plasma jet, PLOS ONE, 2, 12, e0171942 (2017).
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Y. Yanagawa, Y. Suenaga, Y. lijima, A. Okino, I. Mitsuhara, Temperature
controlled atmospheric-pressure plasma treatment induces protein
uptake via clathrin-mediated endocytosis in tobacco cells, Plant
Biotechnology, 39, 2, 179-183 (2022).
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Yuki Yanagawa, Yuma Suenaga, Yusuke lijima, Masaki Endo, Naoko Sanada, Etsuko Katoh, Seiichi
Toki, Akitoshi Okino and Ichiro Mitsuhara, Genome editing by introduction of Cas9/sgRNA into plant
cells using temperature-controlled atmospheric pressure plasma, PLOS ONE, 0281767 (2023).
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T. Ohta, D. Ogasawara, T. lwai, H. Miyahara and A. Okino, Development of
Ultrasonic Pulsed Plasma Jet Source for Remote Surface Treatment,
Applied Sciences, 13, 444-453 (2023).
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Mao Xu, Yuito Mori, Zhizhi Liu, Yohei Fukuyama, Yuki Sumiya, Tianzhuo
Zhan, Akitoshi Okino, Design and Characterization of an Upscaled Dielectric
Barrier Discharge-Based Ten-Layer Plasma Source for High-Flow-Rate Gas

Treatment, Applied Sciences, 14, 1, 27 (2024). ‘ = -
MEDRTF
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Yudai Nomura, Toshihiro Takamatsu, Hiroaki Kawano,
Hidekazu Miyahara, Akitoshi Okino and Takeshi Azuma,
Investigation of Blood Coagulation Effect of Non-thermal
Multi-gas Plasma Jet on in vitro and in vivo, Journal of
Surgical Research, 219, pp.302-309 (2017).

Toshihiro Takamatsu, Hiroaki Kawano, Hidekazu Miyahara,
Takeshi Azuma and Akitoshi Okino, Atmospheric
nonequilibrium mini-plasma jet created by a 3D printer,
AIP Advances, 5, 077184 (2015).
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Manabu Kurosawa, Toshihiro Takamatsu, Hiroaki Kawano,
Yuta Hayashi, Hidekazu Miyahara, Syosaku Ota, Akitoshi
Okino and Masaru Yoshida, Endoscopic Hemostasis in
Porcine Gastrointestinal Tract using CO2 Low Temperature
Plasma Jet, Journal of Surgical Research (in press)
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Hidekazu Miyahara, Takahiro Iwai, Yoichi Nagata, Yuichiro Takahashi,
Osamu Fujita, Yukio Toyoura and Akitoshi Okino, J. Anal. At
Spectrom., 29, pp.105-110 (2014).
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Ken Kakegawa, Ryoto Harigane, Mari Aida, Hidekazu Miyahara, Shoji Maruo and Akitoshi Okino, Development
of High-density Microplasma Emission Source for Micro Total Analysis System, Anal. Sci., 33, 505-510 (2017).

Best-Paper Award for Analytical Sciences201752 &
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Atmospheric Plasma Soft Ablation method; APSA

Takahiro Iwai, Anastasia Albert, Kensuke Okumura, Hidekazu Miyahara, Akitoshi

Okino and Carsten Engelhard, J. Anal. At. Spectrom., 29, 3, pp.464-470 (2014).
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Takahiro Iwai, Ken Kakegawa, Kensuke Okumura, Mieko
Kanamori-Kataoka, Hidekazu Miyahara, Yasuo Seto and
Akitoshi Okino, J. Mass Spectrom., 49, 6, pp.522-528 (2014).
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Dried 100 ppm hexane on Teflon surface

Positive ion mode

268.00 VX gas

\ M =267.4

Signal [count]
o7
)

m/Z Takahiro Iwai, Ken Kakegawa, Mari Aida, Hisayuki
Nagashima, Tomoki Nagoya, Mieko Kanamori-Kataoka,
Hidekazu Miyahara, Yasuo Seto, Akitoshi Okino,
Analytical Chemistry, 87, 11, pp.5707-5715 (2015).
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Toshiyuki Tamura, Yuki Kaburaki, Ryota Sasaki, Hidekazu
Miyahara and Akitoshi Okino, Direct Decomposition of
Anesthetic Gas Exhaust using Atmospheric Pressure Multi-

Gas Inductively Coupled Plasma, IEEE Trans. on Plasma
Science, 39, 8, pp.1684-1688 (2011).
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Before irradiation Plasma gas: O2
I[rradiation time: 1 sec

Plasma gas: He+02 (10 %) Plasma gas: He+02 (10 %)
Irradiation time: 5 sec Irradiation time: 60 sec
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Kaori Shigeta, Gunda Kollensperger,

Evel R ler, Heike Traub, Loth . I
Rottmann,  Unrich Panne, Akitoshi Okinoe INOZZIE tip High Temperature Plasma
and Norbert Jakubowski, J. Anal. At.
Spectrom., 28, pp.637-645 (2013).
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Pseudococcomyxa simplex

Element Absolute amount (fg)
Fe 360
Ma 92
S 63
Ca 26
Zn 0.91
Mn 0.73

Yukiko Ishihara, Mari Aida, Akito Nomura, Hidekazu Miyahara,
Akiko Hokura, Akitoshi Okino, Development of Desolvation
System for Single Cell Analysis Using Droplet Injection
Inductively Coupled Plasma Atomic Emission Spectroscopy,
Analytical Sciences, 31, 8, pp.781-785 (2015).
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Atmospheric Plasma its Technology and Process Development
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Sho Yoshida, Koki Hihara, Junnosuke Furuya, Taiki Osawa, Akane Yaida, Nobuhiko Nishiyama, Akitoshi Okino, Development
of a Low-Particle Emission Linear Atmospheric Plasma Device for Hydrophilization of Silicon Wafers, Applied Sciences, 15,
10349 (2025).
Junnosuke Furuya, Koki Hihara, Kai Fukuchi, Taiki Osawa, Akane Yaida, Akitoshi Okino, Atmospheric linear-type mixed-gas
plasma source with low-particle emission for large area surface treatment, Int. J. Plasma Environ. Sci. Technol., 19, 2,
e02025 (2025).

RERE, FEE BEE, N\HELRES WNEEF FERHUZ 2800 HHERER TIANVZRAVCERPRREORELILIE, B
EFG#EE (in press)
NHHELE, HBERER KAKETSANYNZRAVWCEBHETRON, IWAYEZETIANYILY MOZJXARBERSEK, 82, 6, pp.22-
28 (2025).
WlgEe, HERER BEREGIE Y ZXVICL2EYHRANDEFRSDFEA, #ifg, 57, 9, pp.35-37 (2025).
*ﬂDJIIEIZ%E, 52%%2%122 BEREGH TS AN ZAWEYOT / LRk | RECRELEEBYOBENRORIREME, 77 U114, 9,7,
pp.42-45 ( 5)
NHHBEEE, HREZN, RKERE, BFKHE FHEREZ FHTULLWRKKEEERSSAVEREORK EKAWEBEANDISE, 7U—>77
/A¥Y—, 35, 2, pp. 34 37 (2025).
Naoto Yarie, Yanbei Zhu, Yuki Inoue, Ken Kakegawa, Hidekazu Miyahara and Akitoshi Okino, Reduction of Argon
Consumption by an Air-cooling Torch for Inductively Coupled Plasma Mass Spectrometry, Atomic Spectroscopy, 45, 6,
pp.453-458 (2024).
NFHHBRE, BREKPHESBITROTOBEEML, SAEE, 2024, 9, pp.334-335 (2024).
Tokuko Takajo, Akitoshi Okino, Kazunori Anzai et al., Mechanism of lipid peroxidation of liposomes by irradiation of cold
atmospheric pressure plasma jet irradiation, Journal of Clinical Biochemistry and Nutrition, 75, 3, pp.183-189 (2024).
BAITHE, K2, HERE, BNAE, UVFH/ A2 7U Y hEiZEFALULAICP-MSE—lRRTTR O MTRAEREAT /A XD
¥, F/AY7 )N RERBEHINIEM O&RAIHR-, ¥ —T LAY —HAR, pp.208-216 (2024).
Akinari Abe, Ipsita Chakraborty, Daiki Matsubayashi, Tsuyoshi Noguchi, Akitoshi Okino, Hiroshi Kano, Deposition of polymer
thin film on silver surface for surface plasmon sensing, Jap. J. Appl. Phys., 63, 062004 (2024).
Md. Muedur Rahman, Ariful Islam, Md. Al Mamun, Mst. Sayela Afroz, Md. Mahamodun Nabi, Takumi Sakamoto, Tomohito
Sato, Tomoaki Kahyo, Yutaka Takahashi, Akitoshi Okino and Mitsutoshi Setou, Low-Temperature Plasma Pretreatment
Enhanced Cholesterol Detection in Brain by Desorption Electrospray lonization-Mass Spectrometry Imaging, Journal of the
American Society for Mass Spectrometry, 35, 6. pp.1227-1236 (2024).
Taiki Osawa, Zhizhi Liu, Kai Fukuchi, Motoaki Yamauchi and Akitoshi Okino, Biomedical Engineering: Imaging Systems,
Electric Devices, and Medical Materials, Jenny Stanford Publishing, pp.71-86 (2024).
Mao Xu, Yuito Mori, Zhizhi Liu, Yohei Fukuyama, Yuki Sumiya, Tianzhuo Zhan, Akitoshi Okino, Design and Characterization
of an Upscaled Dielectric Barrier Discharge-Based Ten-Layer Plasma Source for High-Flow-Rate Gas Treatment, Applied
Sciences, 14, 1, 27 (2024).
Yuma Suenaga, Toshihiro Takamatsu, Toshiki Aizawa, Shohei Moriya, Yuriko Matsumura, Atsuo Iwasawa, Akitoshi Okino (7
H), Recent Advances in Atmospheric-Pressure Plasma Technology, MDPI books, pp.65-74 (2023).
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RRBIZRERREERMATFT FIRST NEWS No.18, #ElF 25 A, AHFHHKE, 2025568

7 LERAH "'*FrOoll, 2025F6H12H
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HAAT17 HF32565 THRBIEKR, HBEMRE KQEEETZANYD "RILFAR ZHE EXAORAURICINZT, EEDE
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