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Study of defect generation in materials by plasma exposure
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Formulation of substance transport model at plasma-liquid interface including
short-lived reactive species
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K. Takeda, S. Sasaki, W. Luo, K. Takashima, and T. Kaneko, “Experimental detection of
liquid-phase OH radical decay originating from atmospheric-pressure plasma exposure”,

Appl. Phys. Express 14 (2021) 056001.

+ S. Kumagai, C. Nishigori, T. Takeuchi, P. Bruggeman, K. Takashima, H. Takahashi, T.
Kaneko, E. H. Choi, K. Nakazato, M. Kambara, K. Ishikawa, “Towards prevention and
prediction of infectious diseases with virus sterilization using ultraviolet light and

low-temperature plasma and bio-sensing devices for health and hygiene care”, Jpn. J. Appl.

Phys. 61, SA0808 (2022).

- T. Kaneko, H. Kato, H. Yamada, M. Yamamoto, T. Yoshida, P. Attri, K. Koga, T. Murakami,
K. Kuchitsu, S. Ando, Y. Nishikawa, K. Tomita, R. Ono, T. Ito, A. M. Ito, K. Eriguchi, T

Nozaki, T. Tsutsumi, and K. Ishikawa,

“Functional nitrogen science based on plasma

processing: quantum devices, photocatalysts and activation of plant defense and immune

systems” Jpn. J. Appl. Phys. 61, SA0805 (2022).
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K. Takeda, S. Sasaki, K. Takashima, and T. Kaneko, “Experimental observation of liquid

phase short-lived reactive species by advection system in contact with atmospheric pressure
plasma”, The 74th Gaseous Electronics Conference, Online, 2021/10/7.
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W9 g oy Understanding the relationship between the adhesion resistance of a-C:H

film and its outermost surface structure formed during film formation.
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Understanding the relationship between the adhesion resistance of a-C:H film and its

outermost surface structure formed during film formation.
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1) HEEHIED, T AR e -2 THE, (2020), pp. 195-196.
2) HEEMIEN, N T AR e -2 TRE, (2021), pp. 200-201. Fig. 4 Silica adhesion test results
3) EAHEWL RS LY SR RS IR &R SC4E, (2017), pp.
493-494.

4) EMZE AR, NEEFEA, NOHEL, T AFRr YA R, Vol.58, No.8 (2013), pp. 596-602.
5) A. C. Ferrari and J. Robertson, Physical Review B, Vol. 61, No. 20, (2000), pp. 95-107.
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(2) Ryosei Iwai, et. al, Structural analysis of topmost surface of a—C:H film by
using Surface-Enhanced Raman Spectroscopy, ISPlasma2022/IC-PLANTS2022, 07-P31.
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gradient by sputtering with mixed powder targets, Jpn. J. Appl. Phys 60(SF) (2021 Nov.)
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Preparation of hydrogen embrittlement prevention film by sputtering deposition

using powder target
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of functional thin films with elemental gradient by sputtering with mixed powder targets, Jpn. J.
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(a) Single M-ITP (b) Tandem M-ITP
Fig. 2: SEM images of synthesized particles.
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Fig. 3: Particle size distribution for each condition
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Technology, Vol. 30, No. 8, 085009 (Aug., 2021).

<[EREE - EWNEE > (1pt BFHK, Times)

- RO, MEESE, ALK, /NIEKEE, TBAET, 7T A~ oL O

A=V 77 u—7REORE, EX B

A B, 2021429 A 7 H~8 H.

- IHMBR SR SGE S KRS, AT

< DUERALR, Infg=EE, ROEAER, ANIKE, AN ES, b=V Tu—T7TOTTX
~ P OBFBEINCB T HDIEEREO R T Y v Z O E, % 69 Bt KzT
NGRS, AT A e, 2022 423 H 22 H~26 H.



ARG 2 — 1 202243 H 4 H
2021
L BRRKFARIE T T A~ Rt set o ¥ —HEFI A - HLEFEEHREE

LR RARR T T A~=Biit o 2 — Kk B

HEsE (MF7ERERE) « ik IEX
AR - s - Mk
PESETANIR A TETT « B OC AN - BT R
HAESE  (EAT : T305-8568 > IXHiMfERE 1 —1 — 1
TEL : 029-861-5075

E-Mail : s.nunomura@aist.go.jp

° = ~ N HE\\ :\/’\/‘E Mz % %/ = \‘A
SERIRI - 5 3L | 7T A~ A A A O FEERM B O RFa DI E LERD A T =R
P sy Defect generation and annihilation in semiconductor materials by plasma
ion irradiation
AR IER
e ERE PEERIMHEHIZERT « B SN EER Y -
M&E{Wﬁ/\
s | WS HE
WHEF— —
_ b PEsE
(K4 - i@ o " e e
e N by —HYEE | A EERY - RET T AR S — .
BB - B0 - Bk P S
%
4)
JERFEH Shota Nunomura (AIST)
JEIC | MR
o —HY4HE | Takayoshi Tsutsumi (Nagoya Univ.)
ABFFETIE, @R KBRS ER T S Z iR D a-Si:H/e-Si ~7 412
JL T (ANA A % RS L a-Si:H/c-Si FLRTBHIZ TRk S 4L D K IfaDFEA & ﬂ%@éf
R4 52 L2 BNE T2, RFEEIX, A 4 BE %R & TRIM (TRanspotation of
lonin Material) > X = L —> a3 &2 FEM L, EhRL I 2 b—3 g URER A R
WIS | o, o . . . . g e s .
o P L7z, ZOREE, A AV RINZ LY | a-SitH ORETHIE /A VKRR
R | UL st Akl £ | a-SitHie-Si REIEHHC &> 7 ) > /%L K (DB)
REpBAHECDZ xR LT, o, KREMAZEE 2, BEEKT I A~k
DIRZ A — AT 72458 2 f2ft L7,
R
(¥ PEE M PERE
HHREIRAS AR 1055




AR 2 — 2
TS3ARAA VBHFICTHES FBAEMBORMBOFEE L1EE
DA N=XL
Defect generation and annihilation in semiconductor materials
by plasma ion irradiation

AR K - PERBAN A OTIERT « B CRMERINAIFERM - ik EEMES
b MEgE - ABRRE R T T AR o 2 — WEREEEM - B

1. BIREH

FeU LB ARIC BT D Kfa L AKFED~F—T A2 ME, T3 AVERE & A HENE O 1 2>
LD THETH D, 735 AND XL, (FRICHWS 77 XA~ 7 a2k > TE
RENDZENEVR[L]. KEIRTF (TVHL) LDOREEIZHOWTIZ IR S
TR, KEBRFIX, ST MORMEART ST, REICBT2X 70 07
Ry REORMEKET 5, Lo T, KFRFORDEWEZ PR UGIET 2 Z &2
VETH D, AFEREIT, KFyEE L OESERT S ZHBOKRFERTELT 7 A
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2121 j‘:/ﬁ@% EIN ﬁﬁ%{(ﬁ 3 ‘ J45: mobile-H diffusion length
. e _ 2 Yot DB-’gﬁneratnon probability
LT ==V D7A4 774 g e W e S
— ] interface n.¢ interface defect density
A (T) ] ’Zjéﬂﬁ % /T@“o L0 N A = defects o carrier._l.ifetime
U BREHIEN, TA T XA L B s: reoo;rEi[nationveiocity
) o capture cross-section

PMET L. a-SitH/c-Si & D 5t
AT CRIEDFEAEL TND

vin: carrier thermal velocity

R1 75 KA Ay - AR E AT (R O,



TLEMRTED, Fo. ZOTATHEA LD
KT, QR oHM, (Da-SitH 73y 2
— ¥ a VEOMEAL, Gil) R A AR
— DO, Wb T 5 2 E R LT, —
T A F R DY TR T =—/L (160°C
2 W) 97562 L T, A7 XA LNEIEL,
FAELTCRIGNMEESND Z L 2R LT,

X 312, FmXaoFE L EBICET 'R
A NWIKFEDEE L VX —HERL AR T, BN
ANVKFNE, AT EEIZE Y KF B
(a-SitH) OFREILHICER I ND, ERR LTz
T NA VKT NERICHERL L a-SitH/c-Si St
PR Rz BT 5, B/ 3A VIKFEOYLEEL
GROPUGIBFRIL, ENA NVIKFEOER = R X
—B LRSI BB EET S, v Iab—
varBLOERBERA KT ST, EAN
A NKFEOPEHED, £ 2.7 nm BETH Y |
T OFHIWES & IERISE R TS T 5 2
xR LT,

LEDEBRLIY, Ar 4 F U BEHIZHED
a-Si‘H/c-S1 St K ba D F £ LEE T3 2 &
W 72T — 2 G L, A NVKRICHET S
BLWHIR 2GS, 5%, S RMoREAeE L

BEIZETAA D =R LA S SICEEMICTHE L,

HABART A 2D PERERIZ AT 72 K0 BARE
It - TR R D,

(1] MAAIER, ISHE 90, 91 (2021).
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Hori, lon-induced interface defects in a-Si:H/c-Si heterojunction: possible roles and kinetics
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Growth promotion of non virus-infected ‘Koshu’ grape by low temperature plasma

treatment
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1.

MEEM

AAREAOT RofbfE BN 2 W24 03, FRICAH> VA v LT AR
MET—ALEHIEHINTWDS, LPLAERL, [ZEAEOHINT RUufit,
ANAIERELTEBY, 7 RUREOEENMES SSEOY A VEEEOIT & 7o
TW5, HMNFEOLAIZIE, 3 —r v SFRIZHRT, UA VARG T RO OIE
RO 72 8 DR G DR DM D TRV (B) & 5 5 R i d 5, oz id,
ZAVE TITHEM AR NE » ORET AT, HLEORUE & BB OEE LT H5FN T
iz, —F, REAREEOBRE T, MEWREEN L ATk, TEEOD
B 2D CHE TH H, ZTAVETIZ, KIERT T A~ QB L 7255 U WM 2 %3
HREREDENRS D ZEPRENTWD, £ TR TIE, £F. FINFEO R E A
BERICBWT, KR 7 XA~ U5 L2 W B EOEBEICH T2 RE R
MRETHZ 2 HE Lz,

2. MENBRERER

N7 R OXTEMRZ R L, KR 77 A< L T F 27— 27 (MS) EEHhis
K% T 60 min, 180 min i L7z, D%, MSHHICETAM A MEMIZ 2 F H]
B U, W EDRERETTZ, 5 OIS LI EREIT - 72458, ko ki
fe e IO BEEDSG G O EOFAEZR (13%) L0 bR 2D Z L iTRnrolcbd
O, KR T T X~ JLER NS B -SRI IR L 7235512 60 min TIXFH 31%, 180 min
TIHFE 28%, (KIR T T X~ WLER L CTUR U MS 52 W 7238381218 60 min TIiEE
¥ 43%, 180 min TIT I 46% L 720 | (KR T T A< MBL U 7= 523 E OFAEZE N D
TR o T, FHOBEERICB W THICHEE R EHEOa ¥ I x—v g
VEBSZENTENRI A EDOMKRE LTAEDITHS LHfF &S5, 5%, KA
7T A ALPRMS EEHIEEIR D £ D X 5 7R E DS ERRIT T DR BN R D D D D 5
T D Z & AR T T X~ AUBEES MR IR O WEIC kT 5 A BRREN R A MREET 5
ZEDBMETHD,
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S [FF - L7 3¢ | PVA-KI & HW TG T 2 B VEHIE OB %
RS %3 | Development of reactive radical measurement method with PVA-KI
WHFEREHE AN « RBRRFSZRS: - WFEHEEREAE - 2%
IR« KERRFAZRY: - bFZEHEMERERE - Bh2L
drHHE— - RFRRFAZRS: - WFFEHEMEREE - B
3L | MR . o et
ﬂﬂ FRTRE— 8] + SR - BT - e
2Lt 2
I (Kbt 2 )
(F4 - TR Ty SRR | B - 7T X BN - H
BRBA - e - ik MR EE Hiroto Matsuura + OPU -+ Res. Prom. Org. + Professor
)
Ryoko Asada + OPU - Res. Prom. Org. « Assist. Professor
. Masakazu Furuta - OPU - Res. Prom. Org. + Professor
P WRE A

Yuichiro Takemura - Kindai * Sci.Eng. + Assoc. Professor

(Other 2 graduate students)
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Hirotaka Toyoda * Plasma Science Division * Professor
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7T X< SN PVA—KI 0 70 OGS & BE 2 R EES Mat Lz,
WEREEIZS| &kt &, OH AR Uy —Z IR T 2 FEREITVBAKINC—F T 5T
H7VHNHKOH THDHZ L a2l Lic, £ic, AMEEITATERFTHREINZE
RRGE~A 7 077 A E@E 52> T, T VARSI & BRI ARMOZHE
IZOWT O TR ERZAT O Z & kT,
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Development of reactive radical measurement method with PVA-KI

FATHTEN « RERFFSZREE « BFFCHEEERAS - 2%
H R A« RBORFSZRS: - WFFEHEGERERS - B2
o VHE— « RBRRFSERS: - WFTEHEERERS - Zf%
AT — B« R - BTN - e
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1. BIREM

AW, B OIL R &R & U TRl 4 S 417 polyvinyl alcohol(PVA) & 3 w1k
YT AK)DEEGWZF 2727 P ANFHOT DDk F7n—7 L LTHIBET 57
ODOIEMET —Z OWEEZ BN ET D, BEFOIUHE—T 7 RICH~T, PVA—KI
XL T AR S IBE AERE S 2l TR Lo3 i E ORISR AR08,
SEEAIEOBHGRE p) A RIZICHELL SN TE LT, 7 U VRE L OKRESH R+
DCTHDH, R TIE, ZNODREM O T —2 DWEEZDH T,

2. HRABTEAR

Absorbance Peak of PVA-KI Solution with

TH )=V OH 7 ¥ T VARHEAI(A difference ethanol concentration
ARy —) e LTHLRTWD, of
PVA-KIH > 7T T T R~ Bl LT & v . ¢ 450m
XOBRMKINE, =X ) —VERMNL g 0 .

YL AR THR L, R, ’

)N RERMEE D LRED .
AL NEL 2 Z LR LTV D, e T s e o
D %% l\j: . PVA-KI D %é}im L: _% Ethanol concentration (mL)

WHETHTIHNN OH ThdH L% | 75 R W S 17 PVA-KT O B
BIRLTWD, Zifi. ZOMRIIT T swmmricdd a2 ) — ViR OE,
A B RMFTKAFET 2720, Ba%
SERIHBET =¥ /—/L& T PVA—
KI OGSO FERBILIZEE S 2 & it LT\ 5, 0: 0.5%
INET, Bx ORI N—TTIEEII~NT T
LAFEZEIT NI D DBD KAET T AT = v
k& W T PVA-KKI > 7V OBE 247> CT& 72
DS, BRI A Z 28 Z To PRI AR TEE ;L TR0,
KM FEN DA T HRRRKEYA 7 nE~
TATHEBRERNKRE~A 7 0l 77 A~ EE%
VN, B3R AR DN T O PR ER 21T > 72,

X 2 H7p 285 T AWMEED
PVA—KI #1427 D 2L,



M 21%, 7T AQSSIMICFEFRE T A Z IR LTEROBEHEAZ IR L T\, 77 A<)
\Z5- 2 5% 8kW T, 10 BRI Z1T-> T\ 5, TV WINDONE LT 5720, 7L
KoY Tz, 77 A<FENG 2mOMEICHE L TV D, ¥y — L OEET S5 2
U T, R VEDORNGIRIZOR, ZBEEOT VHANERSINTND Z ERHREN TV,

[ARRERDOAKIKR]
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+ H.Matsuura, T.N.Tran, B.Oanthavinsak, J.Sakamoto, Y.Takemura, R.Asada, M.Furuta,

“Reactive radical study using the polyvinyl alcohol-potassium iodide solution as a new
chemical probe”, Plasma Medicine, 11, 2021,31-40, DOI: 10.1615/PlasmaMed.2021040820.
<[EHEE - ERNEH >

+ H.Matsuura, M.Hu, B.Oanthavinsak, Trung Nguyen Tran, R.Asada, M. Furuta,
Y.Takemura, Study on chemical probe reaction mechanism with radical scavenger, 12th
International Symposium on Advanced Plasma Science and its Applications for Nitrides
and Nanomaterials, Nagoya University-online, March 8, 2021 (ARA ¥ —) .

- N7 bZ 7= Oanthavinsak Bounyang, #ocf=, MR A, ERFMHKKET T
A=V xy MO DOT N T 77 A FIRE LA OIH|, EXTFRT 7 AR,
FrI4r, FM3HETH8H.

B.Oanthavinsak, T.N.Tran, H.Matsuura, J.Sakamoto, Y.Takemura, R.Asada,
M.Furuta, Visualization of Chemical Probes with PVA-KI Solution in the Room and Cool
Temperature by Atmospheric Plasma Jet, 8th International Conference on Plasma
Medicine, online, August 2-6, 2021 (AR A X —) .

+ T.N.Tran, B.Oanthavinsak, H.Matsuura, Comparison of Two Electrode Configurations
to Produce Non-Thermal Plasma Jet in Biomedical Applications, 8th International
Conference on Plasma Medicine, online, August 2-6, 2021 (AR A X —) .

*T.N.Tran, M.Hu, H.Matsuura, Monitoring of Reactive Oxygen Species Generation with
PVA-KI Probe by Argon Plasma, 74th Annual Gaseous Electronics Conference,
Huntsville(USA)-hybrid, October 4-8, 2021 (FRA % —) .

+ Nguyen Trung Tran, Min Hu, Hiroto Matsuura, Effect of Insulating Oil to Suppress
Temperature Increment for Long Time Argon Plasma Irradiation, 2 82 [alj: ¥ 5%
KBNS, A T4, 202149 H 10 H.

CHIL FT T Yoo, T, Effect of radical scavenger on Polyvinyl
Alcohol-Potassium Iodine reaction in plasma irradiated water, # 82 [AlJ& M EL S FK
RS, AT A0, 202149 H 10 .

* M.Hu, T.N.Tran, J.Sakamoto, H.Matsuura, Effect of sample temperature on Polyvinyl
Alcohol-Potassium Todine reaction with reactive oxygen species in plasma irradiation,
12th Asia-Pacific International Symposium on the Basics and Applications of Plasma
Technology, Taipei(Taiwan)-hybrid, December 10, 2021.
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SR e | T | AR AR O B
FFFERRIE #3C | Deep Ultraviolet Light Sources Emitting Below 230 nm
MR EE A B
M3 | g 2 (Bt 2 4)
WgesF — A
(K4 - TR Ty —{HYHE | Ky W Bdw - 77 AR
FRBE - 3R - Mk WrEf % Takahiro Matsumoto
4)
W | MR EE Ton Mu
Ty #—H%HE | Noriyasu Ohno

WERIR T 7 A~ 7 nt X2 W T RERBITRER 7 7 7 = ) ) #EEIRBEE T
IR EBF Lz, K7 T 70 7 EEFRICEY, EROEFHREIRE D 10
UL ERE 7 3mA L EOBFH AT 5 Z ERARE L oo 72, GDZE(LY 8RR T

WHEIEMEE | HAREO— 2 X oy VR EFER LTz, BT HFBORERL, €7 hrmy

(R SR%) Jalb—va kv, FElbERo7z, £z, AMERIZZA72 230 nm A OEIME
ERAENKD L OIZ, BEFHFFObFETRILE AlosGaoaN & 725 K 5 ITaR % FEli
L7z ZHBHOR VDG OMAE DRI L - T, MEIZZe/%EME (] 213 230nm)
EsRE (10W LA L) T 2/ NSARIR 2 ERS 2 2 L 3 alRE & 72 D,

S FRlZ7e L,
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Deep Ultraviolet Light Sources Emitting Below 230 nm

BB - 4 SRITIE R - ST TA0FIR - 8%
R - A ERITIR: - ST TR - 2 4
KPP - 4t BKF - TR T 0 - S

1. HIRE™M

KETHHATREZRE IR &, MEICIHREThH O R E 2 EH 2 AT 5 200 nm
~230nm DRI Z N FRNTHURN T HIRESNEOLIE O FBLIEIRE TH 5, 2021
L, VRIET 7 A~7 v A2 HOCKERBHATRER V7 7 = v/ iR FEE
TR & BR%E Uz, 72, (i) AMRICZ 4272 230 nm K5ORS AR K S K91,
AlosGagoN BE7HFEORELEH L7z, ZNHOLWNGHEMAGDEDL Z LickD,
NRIZIER B e, R EE - AT - VB E ) - /N - SR B2 KER 7 U — D JRYSE T-B)j -
Bl A AT TR S D Z ENAREL 7o D, RRICOWTHE 2B 29,

2. HIRANBEHRE
2.1. 37z 0/ BEEFHREROER !
77774 by ReBRENTLIE5Z LI X
O, IR T ORI T 72T 7 EEETFRE 8
B LTe, K7 T 7 00 ) BEETRIE, 16k |
BRI E D 101500 ERE R 3mA L LOERE |
W% 2 LNETRE T B 2 L AVHIBE L (FEET (8
10°~10' A/sr * m?), Z DX 9 7B HEM: A
T 52 bickoT, MACEEREROEg KWL T/ REETRETRMETR.
(Bl 21X 230nm) Zm5RE (10W 2L E) THIT 5%
INREARIR 2 VE RS2 2 L TR & 72 D

=== A1 ,Gap,NAIN =
s 3 0m/3 nm 10 QWs ] |

AIN Underlying Layer

Sapphire Substrate (0001)

2.2. ETFHFRABDHER :

AR KT REFHEEFTA O MOCVD 2E#&EICT
bR &P (A1IGaN/AIN) O — & %
XY VRS E LT, LR DERL, &I
FREEICAF T HE DO FLXF—% 10keV (2
RELT, EXTARYIab—aldb, .
BO{CE o, E 7, AMBICZAA 250 mn okl 0L B S S
DWREEZH KD Lo, M 2 1TRT LI,

BT HFO RIS AlosGaoeN L7325 L 5ic B2 fFRLE AlGaN &FFHFRE (F
TEA XU AREEER LT, T, Ny 7y H) 2bOCLIERASS B

CL Intensity (a.u.)




—JBIZ LRA K LT, AIN/AIGaN &1 J 778 O fE dh K a4 FE 4 108-109cm?2 7 5
104-10%cm? & 4 #1725 5HT, RMaEE L ORI A X > 7o = & & % 2 v )L pldR & i L7z,
X 2 O TR & 9 2B HFREEE 10keV OFBFRRCTHIET D Z L2k, K
2 OARMNIZT KD 72, NMRIZZR7RRESE(250nm i) % &0 28 C H ) T 72 &1
FHFEFRCIE ORI R LTz,

2.3. AUT7NT Y TAILAHIV)RIELFER
BUERTH O R ATERESNOLIRZ VT, A2 vius -+ + + + + + +

TNEFTA NV AHIVYORELERZIS 28, . . 200220 240 260 280 300
12mJ/cm2

o7, X312 TCIDS0 % AW T, A EREIC
Bl 5 SR E—E(12m)/em?) D &M THRIE(LSE
Bt Z 7o o iR (MBI IAIRE) ([22oW TR
T, ZITIHEHBERI T 72 ha—, 2
SIBIIR YT 4 7 ar ba—ib, 35HLIFEITE
ORI G Bl 381 2 RIE(L R 2R Lo fE
BThsbd, 2oL, 200nm B L 220nm D
WEIX, AMEICHE 260nm OELESR & [R5
FELL EORIEARIREGT D2 LI Lz, &
Z AT, 200nm DEREESFRTIAK DRIFREL D K &
WO T, AMRICERRIE CEMEZRET L7201
X, M E, 220nm 7>5 240nm O3 T D
LT,

Dilution(104(-n))

K 3. TCID50 ik 5arvF A LR
(TEER) AR TELERRER. 1

FIBxR T 4 7ar bre—i, 2500
R T 4 Tavrbae—n, Thb.

2. 4. NELRDRMERET L ORE

Bl RO L > TH LD MESIRE, AT 7r=r 2 (ml/em?) T
H 7N AL — FmW/em?)DIEWNT 12 HfORE 7220305 2 ENHA L, 22
T, fAl—7/NVZ A FTOZ VT A L— | &R OB E L TORTE(LI R % E
EANCHIIT 72012, TEROEIRENEZIRITMZ T, DNA ¥ 7 E DS
\ZH 5T DIEMERR R E ORGSR EZEAN LBl iR T VA LT, LT
IR T ()R DQ)UT, K& 7 A L AENG]B L OTEMEREEFE R [R()] N SRR B S (D)
2LV ED XS IR T B 0 E R T RESRE S TR TH D,

dN(¢)

7 = ~HIN®) — INOR(®), ey
dR(t)
—5 = BIN@® —LNOR) — LR — LRORD), 2

EFRRMHBLOCQHXZMS ZLIZLY, ALIAVZAFKMAET T, K7Lz ARE
FORFEHBHIETH D Z EAVH LTz, RIEHRIZL, [F—REREICH 5 AR~
DYV ZATEOBLEN A2 b D L 72D, HlZIXWE TR E DIRNZEH] A SRR TR
T2 X0 PR OBREBEINRICH N R FEELGZ2bDEEZIBND,
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g Visualization of generation and diffusion of active species in the gas phase
LN %3 | and cell activity for understanding the mechanism of plasma gene
transfection
WrIEARERE ARRSIERSE « BRRT: - RFPBeE Toe e Rt - e
fe | e FREFHEST « IR KT - RFBEE T2 arses) - Foxz
B A - BRERTY - KRBT eR - MR
o | ARG - 7T X~ R
N A EEE (= . S
BT — & B BE - A Y AT DR
(K4 - P& e Hideki Motomura, Associate Professor, Graduate
FERE - EB )5 - Tk School of Science and Engineering, Ehime University
%) Masafumi Jono, Professor, Graduate School of Science
s | B and Engineering, Ehime University

Yoshihisa Ikeda, Associate Professor, Graduate School
of Science and Engineering, Ehime University

o —HYHE

Kenji Ishikawa, Plasma Science

Hiromasa Tanaka, Biosystem Science

W FE R A
(R5E)

K578 (10kDa LAF) 01O T XA<4y FEAFF OO 12, N THIlE
T, MDA FHISE ZHER L. MERER O Z T o4 -5 AN DWW TRRGEE
Tol-, TOREFR., WEIER O R TIIN FEN/DN S WIEEEWEAZIERBZE D,
1 kDa TiZ 10%0VVEAN R AR Lic, FEEEOMI T R4 h— X [HEAIZ H
WTHIED T EDOSFOBEANFLE SN P> TRBEOERERLEADETEZLD
LR TFES I, MEOERICLVEAINTEY, AWFNEETHDH U K
YA b=V RN L TEAINLIELRFREDEKRST (1 MDa Lilb) i35
B CEASND Z L, BRI ENEHOATITEA SN T EMFEHIGE TH
HILY YA M=V ARMETHD I ENERIITR I NI,

FrdE g

(ZH. PEEEME
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Visualization of generation and diffusion of active species in the gas phase
and cell activity for understanding the mechanism of plasma gene transfection

WFFERETA AR TR « BIRKT: « REFPBE T2TER) - e
WFFEoFHA T AREPHESC « SRR KT - KEPFeE TR et - 2%
AR R /NI PN SN & 72 B 2 v s SR 673
WIS A AIEE - 77 A~ FFEM - 2d%

HHFZZE « A A 2T LRFEE - 2%

1. BAREM

Fx 1377 A< L DA RIKREOEE T/ TEADERR L EARF ORGH %
fToTW5b, ZHETOWRICLY | AFMIE~OBIET /75 FEADRITEAYE D
DTEIKEFLTEBY, 2 TEO/NSRED (10kDa — 4 —LIF) L R&RbD
(1MDa A —%—LLI) TIXHER2EABTIRE SN D FEREREZGETND (1], &
REZIE, AR ~D 7 T XA~ BIn T/ 3 FEARICT > RY A h— ZRBAEAI%Z H
W5 &, RS (YOYO-1, 1.27 kDa) OEANRIIE M LRV DICx L, @oFEOE
{=F¥ (Plasmid DNA, 2.9 MDa) D& AgIFAEFAIZHWR2WE ED 15 LTITKR T 5
ZLEEHALNTLTVS 2],

INEZT TR T, KD FEDG 2oV TE, = R A h—vA2AD X H 7%
HERE OO A S BT & MR 2 AR T~ D NEE —E A~ D 7T X~ O BRI 1E
I THEANEZVHEDL EWORGRA LT, AL (UARY —24) ZHWCHao 4
WIERIER Z HEBR L7, WERRIMER O H D% TERBR ATV, ARGLOMREEZT > 7,

2. HIRANBEHRE

ANLTHIIEE 1 ISR ko) JIEES T
Z EPUNERIC LI O T, ARFETIRY
Yl E & L T DPPC (1,2-Dipalmitoyl-sn-
glycerol-3-phosphocholine) & F V>, & /K Fnik
(N BIE) SR OERR LT, £, TR
7 0.7 UL B TTHIEFE DS 25~100 pm? D
DxEIEHNTHZ LT, AR E FREDOKR
XX ERROL DO THEREI T2,

BAT Do FldskAE gL R v —I
fi & S ¥ 72 mPEG-FITC % i\, 750 Da~
10kDa D53 F 8D b D% AV, AN AR
#EIRZ mPEG-FITC iRz T L, 77 A~

1o PERR L 7o AT oA 0, 1
TIRTERG ANBUKME 2 7 R ELRR
TRTERT DBKEZ R R TH
D BINZRS KO ITBUKMEE 7y 3 ) &
B0 “HEBE/ MR ZIER L TV D,



R L OFRER, N TR Z AR L C7a—% A F A MY —{2L 0 N THIENEIC
N S4L72 mPEG-FITC 2» 6 O EHREE A2 JE U7, SN AR O U 20 AL 2 Jifi 3~ =
EWZXY K2R T XD I ANTHABNERIZEA SN FORNEBERTH L
NTE D,

7T A BHNZ X o TATHENICEAN SN -9 0 T OEARE | w105
TEAZMEICLCZey FLZbOZK 3 IRT, JHUTED, /75 10 MDa LLF o
B TEOLDIZOWTIEE D TEO LD &R  EAINLHOMBOT R4
A b=V AD IO RAEVFRIEANES THOEASND Z ENFEIESh, £z, 77
R BEHITE AN ST 8O0 T3 L7700 750 Da 2R T1E, 0 &8 R b/ S
W 1 kDa TEIVWVEAZDE (10%59) Z/RLTEY, D TEBRKE 2D LEAENK
TLTWA, 4 f& 10kDa T3 2% E TIRFLCTHY, BB FD L 57 1 MDa LLE
DERYFTIIWHEAERAZ T TRIEEAEEAS RN EEZ BN D,

fBE —HEEIC ST A~ E2BE T2 Lk WENRELICMA T, BEORL &
RS OB 2 —BFICEET 2 2 EnEZ 6N, B FEO LD TIEZI 6 DOfE
HATH IR Zm T 5 2 L amRT oL Role, = TR TEEZRELT
L EEANRIIE T L, 0+ & 10kDa Tl 2%FE TR TF+2 28 &, ZNE TORE L
L CTAEKMINI T 7 A RO XS ZRERGFREHRTEAIRTWNWSHZ &, =
A F—= ZHFIC L DEAROE TIHMES - TITEE T ®aFOEARIZEZ 5
ZEEEDETEZDLE, ERDFITES T LI EAFE N2 | MBEAEROATIX
BASNT, EMREETHDHZ Y RPA b=V ARUETH D Z L B¥bnot-, RE
BT 2o OEM 2 5] & 2 98 S O S [E B AT 0, TEMEREES B OWIE, B
F OHBRTE M O FAMh 4 A 25 JE AR 23 L ClEd, X 570 28 AR ORI 2 BH5 L
AN

[1] Y. lkeda ef al, Jpn. J. Appl. Phys. 55, 07LG06 (2016)
[2] M. Jinno et al, Plasma Sources Sci. Technol. 26, 065016 (2017)
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FIST | RIS R 2 A9 % Si/SiO2 B T-F / AR—/L T LA DBR%

S [FFIH - L[]

72 B Development of Si/SiO2 superlattice nanohole array with high optical
ISa S HL

absorption effect

WF7EEH I - i RO - TR - Bhak

e | PPESIRE | GREREE] - R - T - B
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