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Terahertz spectroscopy and imaging of hydroxyapatite-natural polymer composite materials
—Tracking of hydrolysis process of phosphoryl oligosaccharides of calcium—
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Development of nanodevice for cell analysis platform
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1. AREHN

AR JEF - B SEAEHE 2 DAMHRITRI TR U TR - IO - i R LW b Pl - B B B 2 s 3, 2ok
Y BN E AR E T A 28X, MR B & OAFRTENE TR b BRREA DI LT D73 W | FRIF FEAEA
T =R LIRS ~O IS NI TES,

AR DAL 1 - IR BB A T E L, MR RE A AT 32 FiEIR. R ETICESRIL FHIES, JR+M )
BB O~ A7/ — L D N TFIE T SAAPRRIN TS, LIPLIID FEIE, OFREDEHE,
QO fFEREIMEN, EVIRRENR D -T2,

— FTCH LI, T IAIMAARO R RB IR 526 TN FT AR T H =y ik G
(Photonic crystal: PhC) | &R ~—C Bt F 2 F 2 B EL THW, T /A=Y A XD ZE G T 5
B cor T /A TV T T7 40— ICTHERFT D2 LTI TD, I TYER L 7-PhCid, FE % O
I B~ —h — ) 1 S IR - E BRI A A e — L TR LT A A 569, PhCld,
A K B DR TR ARAF L TR I B D Je & I - SO 3%, £7-PhCOIEEIT - S5 FeME L, A
WD JEPTHREANTKT L TEBUZ AT 5, Fex BINETITHTE LI A A B —i, JURPUERLOR %
il 2 DAV F N Z o TR SN 80 JE T 2 LA PhCOYEE T « KU E — 7 R - 38 7 LTl
ETHHDTHD,

Fx ODZNFETOEENOARIIZED B HIL, PhCEAWCRTR L3R BEZ AR L, OF /S A A CHllfuks
FT DI T, @F I A=A XD IFRAE T, AR O - BRI I 28122 vl RE/e M s T~ 7 >
N7 —LERRFETLIEICH D,

2. HEBRE
2. 12742 VEPhCOER

AT YRR 72 i b F # > BIPhClE. ELEE230 nmDE T — 743230 nm?D [Ifg TEAIL 7T — T L 11
WA TDH, APhCIE, BTG U CHFEAT 2 IV C B b TF 2 88 EICHr - R S B =o0b | B
BERNEI U THT AT E~EE | SR Z B 5 5 2 212 o TR 72,

2. 2PhCHAV-HRARBHHEDDRE

B HZAERLL 72PhC D A A R B 1 WS R 4 /R 37, ARFFE I,
HAGHIEY T DA Z—a A6 (IL-6) ISR L TRERIITH &
FTHHREH SN EE L LT HeLafha (1x107 cells/ml) &
ERZTE N, BEE ST, & U EE A0 1 TNF-aiA iz .
AR L DPhC D LA R A VB AT - T2, Z Dt R APhC
[ NI d R SN @ ot ot 5 e 5 | et ei N BN Y3 LSV RN NG )
BEREMRAT 7 T v N7 4 — A~ DIS D ATRE T D Z &R ST,

3. EXM

(1) B. Ladoux et al., Trend. cell boil., 26 (6), 420-433 (2016)

(2) J. Clausmeyer et al., TrAC. Trends Anal. Chem., 79, 46-59 (2016)
(3) Y. Dufrene et al., Nanoscale, 5 (10), 4094-4104 (2013)

(4) L. Trichet et al., Proc. Nat. Acad. Soc. USA., 26 (6),420-433 (2016)

(5) T. Endo et al., Sens. Actuator B: Chem., 148 (1), 269-276 (2010)
(6) K. Aono et al., Jpn. J. Appl. Phys., 55, 08REO1 (2016)
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Development of near infrared organic photodiode using liquid crystalline materials
-Toward realization of flexible vein image sensor-

FORTRRT AKREERBANIZERT SRS 42D

1. HAREM
700nm7)> H900nm D T ARSI T AE AR DT LD FE <L FRRAR EDA A=V 0 T E2THRT,
WRE, FRIROE WA UGS 2 72 DITIEEE IR 0 AT A HEEZR 7 L S TV RIMRA A —T ' 9
DEBRANIFFEND, 7 LF T MAEDEBUTIZOIT 5 Z & A3 AREZR 1 ¢ mPLF O fEHEAR T Y
DT x NEAF— R (ZHEEER=0.5A/W, HARHIBEID*=10BcmHz/W) & [l L~L D RpHE % 7R
T L, OMBVEDIRNT LX T TNV CH DT TT v 7L A=V k521202 DIZ1200CLL R O
BETT7 4 MAFT— RBLOBEBFERHAOHER N T VO RAEZPERTE L2 RN E LD, Rif
eI, RRLORMEA TR U CH SRR T3 SR E O B SR R 2 VD R
W7 EATT7+ NEAFT— FBIOER NI oA ZOFEBAZHIE LT,

2. AERE

2. 1 HREEIIOCTUBERMEORR

BRCEEARM B O TH 7 2 n o7 = 03Q/3 0 R & FEEHL S 600nm7)» 5 800nmi 2 FFE K IZ WU 2 A
TLHOMETH D, Z OEIRIEDIR S & 3 Bl FilEE O R S AGRE Th o 7o, Rk RALiEI 7 v
FAUHCTER L7 Xy T7 = U FEK

@ y,.c cH, (0) 1@ —
8HPo(Fig 1) TEH L7z & = A Rt ds i "ig%fa” % —
<. HTHEIICH T AHEEE TR St PNy P g e
VEAFEEL LTz, 2 OMB O B 4 i <jiw H%jij £,
POERAE CREM Lz & = 5. AWk Ly No™eN Ly g
L LTHEBHIE TH 503emYVsZ R L1 “nggﬂ% £
D, Z OO SEARELITIE 6007 £ 800nm “
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8H2PC Wavelength (nm)

TIOem ICE L, & OIRIMREIRIZ BT
. YU ar kb E 0t a 4+ 5 Figurel  Characteristics of a liquid  crystalline
(Fig.1(5). = OSHPeR V5 = 300mmil Dprerocyanine dervaive. () Chemical strucure. ()
TH0%LL EDJERINZFHTE %,

2. 2 HBEMIAOLTZUBBREAVERNMEDF FEAF—F

7 NEA A — ROERIHEANE T % 0 v 7 = FHERSHPc DR (#9200nm) Z VK7 1 &
AThHHAEya— MEZTRIELZ, PEKEZT 7874017 Ths 77— LU HEKREZIRE S
B5HZ LT, RIBIOEERBEINUTZ, 2, 7% 0o 7 = U8R RAME 2 WL U BhE IR g
RoleDBHIZ, 77—V UFHBERNT7 A a7 = Ui ERANOEFEGIEHRS ZE TRV v U T4
BN ENREB LI Th D, ZIEEEIL03A/W, R HAE/11ED*=3 X 102emHz"2/ WA FEBL L, 2V
VT NEA A= R ERRREORM 21y mLA FOMIED 7 4 h# A 4 — R TERTE /=,

2. 3 BEMARFERMHEZRAVV-EENS VIR

BTSRRI CTH D 7 = =R Y F ) R Y FF 7 = VFERPh-BTBT-10% fIV T,
W EZ TG LR v A M - Bl RN Em <, EHICRCCOET =— Ik | fidttz
BT SRR ER U722, ZOZEMERE AW CHEBE N T v PR E B ER L L 2 A, BRENE
JE2V B EEA34.9cm?/ Vs Z 3 T N 7 0 DA X RNEBLITE T2,

3. SEXH

1) H. lino et al., Appl. Phys. Lett., 87, 132102 (2005). 2) H. lino, T. Usui, J. Hanna, Nature Communications, 6, 6828 (2015).
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Development of Near-field Impulse Radar for Breast Cancer Detection Using IR-UWB
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1. AREMN

AN AHIEORETIEE LT, EFMRERAE LM OFEEROZELIZEH U7 BE AR
(UWB)EREEIZ X HDMAEFIELZRE L TV DL, RIFFE T, A 7OV 2AREBLEIRIE 5 (IR-UWB) %
RFFRI BRI CRE LT 95 L — & — 2 A7 L% P REFERIE (CMOS-LSI) THEHETHZ LI LY,
HNARE Y AT LAO/NEE BIE L TV 5, AR TIE I E TORNRE RIZOWTHET S,

2. AERE
2. 1 IAABREIRT LA

HRABE Y AT DZHOWT K LIRS, 2oy 257
LTI, EERIBEL I ENTZUWBA /S A% XA
Fr 7= U7 AT ORNICIRS L, #ELE
EEGECT a7 VX (ADYERRT S 2 LI X #EL
W OWIESS 21T 9, AT 25791 21300 0§ 23200ps LA
TCThHLHID, AMETIX, o7V o FiEkE10psEL T T
FIRADEMRZIT H = & & BIZICHIE 2D T b,

2. 2 FEFYTEEM DT

AR AT LTI, —EEFDOAIE B2 OV TADE WA
To70, ANMBHERBIL, DT 0T OMHETH Lz
71y 7 TADEMAAT 5 Bl Y2 7Y o 7 H R (212)
EERA LR, Z o E AW, LY 7 M EE10psLA T &
THZET, BEY Y T EEH LTS, ABFZET
X KBORIET v 7 EHWT, 7 vy 75 50ERTIEIC
DWTHF 2T - 720,

3. ZEXM

[1] H. Song, S. Sasada, T. Kadoya et al., “Detectability of Breast Tumor
by a Hand-held Impulse-Radar Detector: Performance Evaluation
and Pilot Clinical Study”. Sci. Rep. 7, 16353, 2017.

[2] A. Toya, Y. Masui et al., "Shifting Clock Jitter and Phase Interval for
Impulse-Radar-Based Breast Cancer Detection," Proc. of 2019
IEEE Biomedical Circuits and Systems Conference, Nara, Japan,
2019, pp. 1-4.

[3] T. Kikkawa, Y. Masui, A. Toya et al., "CMOS Gaussian Monocycle
Pulse Transceiver for Radar-Based Microwave Imaging," IEEE
Trans. on Biomedical Circuits and Systems, vol. 14, no. 6, pp. 1333-
1345, 2020.
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Silicon Carbide Harsh Environment Electronics
for Decommissioning of Nuclear Power Station and Medical Applications

IR KF-T ) T3 A« XA TGRS GEET, BAR {—R8, BHE #H, Vuong Van Cuong
PERFMHRAIEAT iU —= L/ hu=7 R ¥ —, 0P RE
B TR EINOT OB A mIE &0 HARgET, Bl EE, B mER, RE R

1. BIREM
PR L7 b= 205 H#EIHZ KRIEICIERT DU 20— FHEEIRIC K 2 W RER
L7 ha=27 A (JEEHRRImYE > MGy, KEIEIRE 500°C) OMEEED T\ 5, wEEFE R 11%
BATOBEFERE ORI IER TR L SN D@V BUTRERE T CHEIfETRER =L 7 tn =7 X Th
Do INETORREHIT L, 200D OMZEHEEZRLET S,
2. HRAR
2. 1 SOI-Si/ 4H-SiC/\A T'1) v FEIFR T/ 1 X[1-2] RST 0N | 10_WSA 500 s
MBERRA A =2 & LT, SOUEMK & SiCHAR D 5L fE
HMAZE ZATO . @O BCH BRI 2 £754H-SiC MOSFETs & Si
HA A — ReZNZNOEBRBICNES Z LT, SOLI-Si/4H-SIC |
NAT Yy RERTSA AR RBL LT, |
2. 2 JJL4H-SIC UVA X — T+ o4(3] |
BEE FRETOT T VIY M UIEER L L0 BRI 75 |
BECOMEM 2 &I, MEARRIE L Y M L ST L4H-SiC
UVA A= Db DEFET A A 24252 L, WFZER% o
FHED TN D, 1 SOI-Si/ 4H-SiCHFE T /31 A
2. 3 A4H-SICEHEEK L 70+ X Hifi[4-8]
FRET A ZRRITIN AT, SiCIZ & 2 EHMIEHE S LU 7 n RO ZED T D, K
(ZIRIEE O mEB L & SIC_E O R e R BT K OBz D TV D,
3. H#iE
AWFFED —HIE SR A TERARESOT e T et T3 Sedn 2 55 4E U727 DR ARl - A
MERHEERYE IR LR 7 1 7 F &) (H28-304E %), BHfFE BAmF7E (A) JP20H00252,
AAZWFE (B) JP17THO03253, [EIFRAFFENLE LG (EIFR I FHFFEFR1L) TP1SKK0240D iR D b & Fhiti L7,
4. BEXH
1) T. Meguro, F Hasebe, A. Takeyama, T. Ohshima, Y. Tanaka, and S.-I. Kuroki, ICSCRM2019, Th.P.30 (2019). .
2) T. Meguro, F. Hasebe, A. Takeyama, T. Ohshima, Y. Tanaka, and S.-1. Kuroki, ECSCRM2018, TU-P-RQ11 (2018).
3) K. Nishigaito, T. Meguro, A. Takeyama, T. Ohshima, Y. Tanaka and S.-I. Kuroki, ICSCRM2019, TH.P.44 (2019).
4) V. V. Cuong, S. Ishikawa, T. Maeda, H. Sezaki, T. Meguro, and S.-I. Kuroki, Jpn. J. Appl. Phys. 59, 126504-1 (2020).
5) K Muraoka, S. Ishikawa, H. Sezaki, T. Maeda, S. Yasuno, T. Koganezawa, S.-1. Kuroki, Materials Science in Semiconductor
Processing, 121(2021), 105343-1 (2020).
6) V. V. Cuong, T. Miyazaki, S. Ishikawa, T. Maeda, H. Sezaki, S. Yasuno, T. Koganezawa and S.-1. Kuroki, Jpn. J. Appl. Phys.
59, 056501-1 (2020).
7) K. Muraoka, H. Sezaki, S. Ishikawa, T. Maeda, T. Makino, A. Takeyama, T. Ohshima and S.-1. Kuroki, Jpn. J. Appl. Phys.
58,081007-1 (2019).
8) J. Inoue, S.-I. Kuroki, S. Ishikawa, T. Maeda, H. Sezaki, T. Makino, T. Ohshima, M. Ostling, C.-M. Zetterling, .Mat. Sci.
Forum, 963, pp. 837-840 (2019).
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Development of a novel innovative therapeutics towards type 1 diabetes
FOUER SRR AR T2 ST AL R R RE R 2/ et N A A IR AR
JER AR5 HEHS D2 & IR IE & o & — & B HEEIR
1. BIEEM
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L, A AV CESIFIEEHROAHENRE S, @R A AU UEENEKF & 720 Kb
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INEIZ X AHEMEOSENEZ D . 1 RIOBHETA AU VBERLS TE 7202 &0 bR EIC
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Afe 7o & oz DT A R Y UpEA (B B) MERa o SEE DS N S du, BEIRIR O B4R
BT IR —FRICHBERFEE LR TWDYY, UL, k) A7 OFGEE - BHE - =% b
XU - IR PO OMBENEI N TWD, FAi=bid s OFMEZ AR L1525 Bz
RIGRIEOBRRBEZITO L2 HNE LTWD, ZOMAEML-CE FMar s, S EIER
Mfa s be T V& HODTHIlBE L S 132 2 & oA mIFEROmBE I % L ClE Pt & fr Rk
WEOIARFIZBIE L, BRICHSOBIE L 2TV EE 2TV 5D,

N b kit raa R/ ] i
2. IEEE _ [em
2. 1 TIDIZHT 3 EHMFHAREDRR o rusnene o (DG
B RO TE RN & DRI A v A N e
I FEERPOCOIE | MSCr £ e
PEAINN 2 VBRI 2 7= 012 L & b IZ ARHIE D S N\ i —

UFOdSEY

BRI A RS T A A VR VA S e | T
T2 HEEBE LE L, ZOFERED LS ;g~, ~e
RS bRIMOER TR TR, pofokofr  © Eemm]

HEN 2 BT 2 LB ER R L ez T 5 Tl ek o N9
REMENH D Z ERHFF SN E T, 1. VR BRI OO BT 7= 20 VIR OO BR RS TIF 45 oD NS

2. 2 BHFHRBSMEOFRIFHF

TV E TITE MM & 9 5 B 7= 22 KN +FKinesin 7 7 2 U —Kifl1&Z[F&E L L7z, BIEZEWC
Lz, KifllOREBEZET &85 & boMiedE X u(loss of function), BFIFEIL S E 2 &bl &z
L X0, KifLIBSEERSEAESR A TH 5D 2 & AVHIBA Uiz, sk, Kifll AVEHERE 7 & e ro s E)
TRIEFE ORI IR & L CHif s,

3. ZEXH

1) A. Rezania, JE. Bruin, et al., Nat. Bitechnol. 32, 1121-33 (2014)

2) FW. Pagliuca, JR Millman, et al., Cell 159, 428-39 (2014)

3) Y. Yamashita-Sugahara, M. Matsumoto, et al., Sci. Rep., 6, 335908 (201631, 1RUEELR I 0D 87 7= 7o T FRIE B 78 OB A
4) C. Nakajima, K. Kamimoto, K. Miyajima, M. Matsumoto, et al., Tissue Eng., 24, 480-5 (2018)

5)J. Ohki, A. Sakashita, E. Aihara, A.Inaba, H.Uchiyama, M. Matsumoto, et al.,Biosci.Biotechnol.Biochem.84(5),936-42 2020
6) TAUBEIRTR O FAIRR) FHFHTHE pl8, 6 17H 20194

7) DA TR MRS - BE DRI O BT FERE ST ) O ERREF#TH] pl6, 7H 198 20194

8) TIBLHEIRIRIAHE CHROFTAIZERIAT ) I FATIH p22, TH20H 20194

9) Y. Yasuoka, M. Matsumoto, et al., Mol. Biol. Evol. 37(1), 100-0, 2020

10) A.Tanaka, A.Watanabe, Y.Nakao, M.Matsumoto, et al., Genes Cells 25(5), 302-11, 2020
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Research of lung function assessment by using displacement sensors
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3. ZEXM

1) Suzuki K, Yataka K, Okumiya Y, et al. Rapid-response, widely stretchable sensor of aligned MWCNT/elastomer composites
for human motion detection. Acs Sensors 2016;1: 817-825.

2) /IBRIERI, AEIE, AREOR, 1F5. B oY —a AT lIERE E R RE O ST, HE361E] H AR
FAEHER AR S 2019;33: RO6-4
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Development of a visualization/scoring-based evaluation system for clinical skills in preparation
-2020 report
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3. ZEXM
1) Taichi Tenkumo, et al. Eur J Dent Educ 2019, 3(1), 1-15.
2) Jie Yang, et al. 2018 42" IEEE International Conference on Computer Software and Applications 2018, 492-497.
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Forceps Motion Estimation Using Deep Learning
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I 2owft-2.80 R
=t | 2120 T ;

Vg & 5l | 0

=

" 1 .
Irpaat o1 2 + Charpat 2yqi=1.ai

gt Sytia) (N g L
Iripas Eoni-Bail

Fig.1 Overview of
Deep Learning Fig.2 Outline of the experiment 2. 2 ¥EEFECH TS EER

Fig. 3ITRT LD LHERRZTL., BAFEEZTo1-
Deep Learning®E TILERW =AU 54 VEFITHE T,
Needle holderD B ER B DO0.1(5)E D EINMIE D HETE ' LY ey
[FO0LT, BLRETRE L THET 52 ENTEL, 2

>

"

Fig.3 Outline of the experiment

3. BEXHE

1) K. Tadano, K. Kawashima, A Pneumatic Laparoscope Holder controlled by Head Movement, The International Journal

of Medical Robotics and Computer Assisted Surgery, pp. 331-340, 2015.

2) Masahiko Minamoto, Masaki Sato, Kenji Kawashima, Takahiro Kanno, Tele-Operation of Robot by Image Processing
of Markers Attached to Operator’s Head, IEEE ICMA 2018 conference, pp.2414-2419, Harbin, China, Aug.8th 2018.
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Development of a novel type 1 ryanodine receptor (RyR1) inhibitor

[EPNEoNS SV SHIE SZ5 Y NI TR Y S A
FOREER SRR MME T2EZET, ST ahz, R B—, Bk BE

1. HIREH

VBRI 7 7 2 U 3R (RyR1) ARBTG5/ MR O Ca 58T ¥ 2 Th 0 | MG EEE 72 %E %
R LTWD, ZOBMBTFRERARERITT v WG Z Ry i L, BEESEYE (MH) OFIKE RS,
MHIISE TR OB AFREZ X 0 IRIRO R ERAPE Z 2 BSEM R EETH H, MHIBHEIE & L CTI3E
{fE. ¥ bm L (dantrolene) 23MEA S TWAHA, KEMEMENZ ECERBIA RV E WS K%
Ffo, AWFETIE. ZNODOREERT 58 LWORYRIBAEAIZHHE T2 L2 HINE L,

2. HARERE
2. 1 IMBIARRNCaEIEIC & 2 FRRYRIEEHFID 109 &
Ry )—=vy Sl

RyR1ZHEK293 M IZ L S5 &\ F v RTEME
W U CT/MaERNCa MR T35, ZHaEFIHL T
AAN—T "RV ) —= T RAERE LT Uik,
3). HUREREFRKFERE OMRRBEA L EM 7 1 7 5
U (1,535{b&W) ZHWimA 7 V—=v 71280 # 0.0
JARYREIRMFLEA & LCTX / m U RHEETH D 0.001 o0.01 041 1 10 100

4%V U g (oxolinic acid) Z R L7= CGUERL, K1), LEMBE (M)
1. {EEYMDORYRIEEE M

/g'/l')antrolene

f*f Oxolinic acid
_,‘V}’ =

PEEEIE( AU)
il
b4

2. 2 HHRRYRIPAEFIDOEERRH

AV U UEEORYRUZKT T 2 HFME (EC5=740nM) [Z# > b r L (ECs=60nM) L VK- 7z,
T, AEREIC L VB KRERK AT, EOME., BRI TITHINT 57 VX 8520 58I
FEIX L 7235384 (Compound 1, Cpdl) TIXBIAIPER 7065 < B L (ECso=12nM), X br L% |
Mmlo7z (OCik2, B1), F7o, ABEEKISE T 2EMEILSY > ba L AT T30EU BT,

2. 3 FHHRRYRIFAEHAI (Cpd1) DABESMEDRE

Cpdl DIEF#H R %A, RyRIICE FMHERE (R2509C) #EA LT/ v/ A~ A (MHY U A) TR
L7, 2O U RIWARERRENC LD REOR ERH 2R Z UTHLE LA, Cpdl DRFIFEEIZED
R EA- 2358 < il S A, BEINAAF LTz, MHEBIERICE G LIS ABRRIE T2 6726 L, Bum L
720 MH~ 7 2% 35COMRIBIHIC AN D L BVHIEZ L 2 L CIETE L7223, CpdIEAARIR E5- 240l LTk
fiv L7z, CpdliE~ v A 285591045 L IR IS~ T2, ZhiEFlicks@chr e E2 6N
7o LAEDORERD G Cpd IEH RIS L OUKEMED & < L EREI OBV ET LWORYRIBLEAICTH D . MH
BRI S LTl TRERMEEMTH D LEZBNLD,

3. ZEXM

1) Murayama T, Kurebayashi N, Ishigami-Yuasa M, Mori S et al. Mol Pharmacol. 94: 722-730 (2018)

2) Mori S, Tinuma H, Manaka N, Ishigami-Yuasa M, Murayama T et al. Eur ] Med Chem. 179: 837-848 (2019)
3) Murayama T, Kurebayashi N. Curr Protoc Pharmacol. 87: €71 (2019)

4) Yamazawa T, Kobayashi T, Kurebayashi N, Konishi M, Noguchi S et al. bioRxiv 2020.07.02.185520. (2020)
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Living cell analysis by means of SPR imaging sensor and impedance sensor

SRR RTFEAET TR PR
RRKE KEBERFEOIR o

1. BIREM

277 « FE5 T D EBEWFIE DAY BERE I BV T IR 5
Al Z 72 invito TOEBRA RS, MlaOBRECA B 4
EL < EAET L 72DI2iE, EEHEO &S ORI F B2y R e e
VN, Fex IZBLET & 0 AEIKE i TR SRR ZEHL S TSR L LT,
Y& W= FmE 77 A 3B (Surface plasmon resonance: SPR)-A
A=V 7L BEBRERVEA v E—=F R Ik B
JOIREEY TN A4 KFHANZ DWW TR 2R ZBRIF TR 21T -
TE72[1,2], Fio, FEBRAERO X0 HROGEE & & P —3k FHRoi
kD=0, HifaA o v — 22 ZFHOE S I 2 L—3 g U E
DOIFFEBRFEIZ H I FLA TE72[3,4], AL CIE, UL EOBIEE
TOMZERRITIN A, FEARERER T » 7 EToflld1f > v —
Z o ZRECET 2 BRI OV THET 5,

2. AEER

LU —OLEBIIHNUIRINTEY . T T AR ED47H
M M - ChE3 S =M O BURBUAROG T X 5 Btk i
WlbA A A=Y 7L bl v E—F U R ke L TR
Bl F2. 2O X RE R ETOS L E—F L AEEa Y
22— A —THEY I 2 b—3 g ALV EE L3, 4], BT —%
RIS P — R FHIENLCH Z MM TE D, EBRTIL. SPRA
A—=T U TERE A =2 RPE ERIREDD Y T B A N
WZATA 5D Z E DR SN T, S %RITEmZ FICHAE L, P8k
EHEERTF v 7 L TORINCHORT AL E2BFLTBY., =0
TODF v TRABLOEE Y 2 2L —v 3 a2 TN S,

3. ZEXM

1) Yuhki Yanase et al., Sensors, vol. 19, issue 9, p. 2067 (2019).

2) Shinya Tanaka et al., Analytical Sciences,, vol 36, no 7, p. 853.(2020).

3) Pooja Kenchetty P et al., Jpn. J. Appl. Phys., vol. 59, p. SDDE02 (2019).
4) Pooja Kenchetty P, et al., Jpn. J. Appl. Phys., vol. 58, p. SBBG15 (2019).

L ¢
* *

(a) /Xﬂ—zm
[ )

Impedance sensor

(b)

(c)

K1 SPRA A—Ir « f V=K
2t Y, (a) B — RICEERS L
o M ERA AR O FURHUR OGS & 2 $2
mER kR 7T 5, (b)) &
W — T VR B FEARAR I & 7R o T
W5, (d) B —%7 Y X4 LIZEE
LA E—=F A7 LRI
SPRA A=V T HATH,
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Development of novel complex hafnium oxide scintillators for medical imaging applications

= BB R AN R RS, e Ze e, NI, MIEEIRE, AT O, MEds
FrlE KRS B LEFEET, FARM
WAL R FERFERE T 2Rt IS bR, oK il

1. HIRBEM

T L—Z L EXBROYRE L Vo T SR L XA E AR = R L N E AR L i
HEELCDMETHY . X a o —2BERYE XHRCT) B E BT ERE (PET) Lol
G2 WS E ST STV D, Xk, vt e o o F L—Z B OMBELEH D15 TH 5 GBI OHE
RIBBLEL VT L—FOEE (p) EENRTFES (Ze) DIROE (pZea®) \ZHBIT 2 & ST
L7, LuvBiE WO Tt LR EZBZATH U FL—F N INETICHAE SN TS, BIFEOPETH Y
YFL—Z L LT, (Luiy, YOuSIOs B A EIZHN SN TV DA, Lud KRFESHFRFEN TR TH D
TSLuS AT A BRIC A 3 2720, BRIy 7 7 Z 0 0 R A APRKREITHRET H L0
DRSS D, ZOMBEREMRRT 572 0OICER SN TWDILESHITH 5, HAZ b REFGHE R
NIEFETH D HINFEIE L TV DA, FETEEIT0.0016% & Lud2.56% L 0 &0 77 JHlERFO R
VI TT T R A ROEEAHIFE SN TN D, LavL, HEREGEREW IR 3 I I E N T2 O B
B RARECTCHY o FL— g UEEICEE L TR E

TS 2y 2 AL TORERETHS, AFRTHE 2| ——mdoped
KKBOOOCE TEATE 2%/ T =0 F 0T Ta—T 4 = —— Ti-doped -
7= N ko CHER AR EER  ER L, 207+ 2
MLty EBUA (PL) KON F L— g R 2R LT, E
2. BRAR 2
2. 1 XBFEIUFL—2aVART L £

R MR, Celfill, TiFRMCaHfO AR OXMAL L > F 500 300 400 500 600 700

Wavelength [nm]

l/“\“/a VAN i\/V&Z)\Ce%&ﬂﬂCaHngﬁnﬁ‘?:faa@ﬂéﬁéfﬂ?'@% K1 RN, CelRMl. TidRh
WML T HBEHARGE RGO, BIRIMEOTIIRINY > CaHfOBifE D v FL— 3
7V TCIEA10 T IS TiY OB BEIRES I BT 2 R8Il AN VR UCeliRIICaHfO;
T, Celshn¥h > 7 /L Tidd430 nmfFiriZCe® D 5d-4HEF 2 B 3k G A SMEL,
TOFNPBR ST, 2 | W

2. 2 NILRESPHARY b I

K212 Cetihn & O TiERIN CaHfOs BLfit il D L A 5y A~ |k
AR, YRR Cs A& V-, Ce. THRINOM )7 TILER

—€ e-duped:
— Ti-doped .

Counts

I e =2 DR B ATz, FEHREASEEAN O Celff MG SIOs DB

B/ il OB L B LRI, ClMTIEB L | b T
%#3,000 photons/MeV., TiifsI1Tid$ X #%2,800 photons/MeV T & | L i N 'ie[' il
ST, Fx DEBHIRY | ABFIEITHER B Ty Hics L 0 29 MC:S]?&HMI 600 B0
R 2y (TCs) RIS O Celf
3. SEXH A1, TV ICaHEOs Bk 00 L
1) A. Grezer, E. Zych, and L. Kpinski, Radiat. Meas. 45, 386 (2010). AP E ALY h L,

2) E. V. Van Loef, W. M. Higgins, J. Glodo, C. Brecher, A. Lempicki,
V. Venkataramani, W. W. Moses, S. E. Derenzo, and K. S. Shah, IEEE Trans. Nucl. Sci. 54, 741 (2007).
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Effect of gas species used for atmospheric plasma surface treatment on the surface of dental
materials for prosthetic treatment

FAERZERFABE i AT TER DS R T D27
RMER, RO, REER, wBHZ, fEx K& —
FORTIERT: ACRPESEBAN LT
PR, SPREANE, ROKHE, HhERE

1. BIREW

Uha=7 (Zr02), "M TV Kby rruav s, “HABITFULERHT T AYT I v T Aeh
BFe L, CAD/CAMENIC K 0 INT & M7= i a i S 1 3B B R lC B W TR IS S Tn 5.
INDIEAX Y = 7R U T REOBME e HIF0 D, fEdeiM ST E7oRF - P E XA
W, 78y b AV MIMETHZ EZRETH Y, DFENTOMERICIT TS NIEFICES L2
L. LEN-T, THOMBIEERAEAL METOEERS 2LV B E T HFBASLEL ST
W5, 7T A B MO REIETIED, B LIV TOVERME O 5 « BRESSHK = 1L F
—DIEMALICEDN THD Z ENTER SR TWS. LM LAans, I XN noMBEBICKITT
FEA 2R BB DY, B HWIIEEE N LA R e 7T A~ BB S ITI S Tl AR,
AWFFENEX, 7T A~DIREEZFEFNHI00EL EE TEIEREOREE CEEOMEICHIETE, 7o
Bx g TATECT T A~ & AR TE D, RRBIREHIE~ VT HTAT T X~ B\ % FFepeE
WIS L, 77 A~ 00 AFEOEV ) LB BRI RIF B A A L, #5mSm LIcaR
IR AFRERBET HZEHHE L.

2. ARAE

FEH Z MK ERR T IS S 72 15x 153 mmD Y b a =7, A7 U v KLYy, BLXO A
AWMV TFILGRETTAET I v 7 AR 2085 & L, 503 mm E )b RKERIER 77 X~ %
3R E I I0REIRS U, RELEZOSMENIXI LT, AT v LAy RERAESEEL Y&
AL RTHEE L, EEmITEEI mmO M E Lz, Kilk 224K R0k (3742°C) TRIERE
%, BIBVHAREZEHBL-. o ho— e LT, Pha=7 3kt L UIREAROLUEL LY R 7S
A ML, AT Yy RLPAIKILTIEY Y RT T A MU+ 7T 4 ~—BL, —rABY F 7 A
EENT AT I v 7 A LTS T A ~— i & L=,

L& LT, 4 AME CHEEREICERNRBD LN, Dla=TicBW\WiL, FAFENE L,
10 ALER L7256 12 0 R T X ML L RIS OEE B Sz, 7o, KT AFEITHNT, |
SRR BEE NICEET L Z L L MR o, — 0, "M TV v KLYt onTix, 77 XA~
FEICH L Cay Pa—MZBWTHESE NIBRELS Y, Z5ABIV T UVLEATTAETI v
AWZDOWTCIE T AFEEN?, COPE LT2GAlcay ha— L ERIE L)L OEEE N EINT-.

7T A< REHC L A BRI E R 2R T 572018, Vb a =T ERGUR T MM EE (AFM)
\C L DREMHT 2R L 72 L Z A, CO2, Ny, Art HyOfE FRFIZ R 72 R EARFEDABIZZ S0, S Inm
Rt OMERAFED bz, 77 A~ OIEMER (FAFRIZ LV Z1 L) 1LY, Yrva=TREIIMEL
TAEEYPRESN, MBIy FUHRPRIEINDLZ L, HOIVIEULa =T RE~OERE
KO G RNBERE DA E~FE L R END. A%IINA TV vy KLYy, “rABY F UL
EREATAET I v AW TH T 7 AV IHE%G OFRRENT 2 £ L T FETH .
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A Study on Micro Structures for the Evaluation of the Mechanical Properties of Alloys

NEARREORY: BROLEES AR LR, S SRBL Smil HE, AR Rl
W TR Bl sirsese 7 v 7 « 7 EMIFSERT, Yiming Jiang,
Tso Fu Mark Chang, 4R 1EA

1. BIREMN

BT T O ATHER LIc~A 70 /F JHEEERICOWNT, 77 Bk E Fi U T H 7R % B
FERHE SN TWDH[1], AFZETIE, 7=7 7702 FICHIZmT T, N ~—iHEREH -
X ASMEORUNEIRIZ BT 2EBEFE A LT 2 2 LR AR, RS, ZhETy Ao v/ F
J TS ORI S RAEH OB S BRI 5 2 & T, AU ~—fkHE 2 IS 2Bt B o Sk -
FERREAL NI T & 5, AFEONIIE H R, BAREFERI 17 U 7~ o 7 m G R O RS J U
E7 B2 ADRFTH D,

2. RER

2. 1 HEEERERTEE A

~A v/ ) SHEOMEIOBBAREL, ~A/ 7 nkr o~ snT7 0 Fac—FREDHTH
g MW BN D Z ERZ W, B 21X, MEMS (microelectromechanical systems) 7 /NA A D E],
{EREPERTAN, ZEMRM 7R 12, 2V 7 MBFOBARF SN2 C, ~A 7 1/ F 7 SE OB &
VETH D, £ T, MEMSHZE THW LN D MEFHEFE L HET L, sHMBE A & LTl EifiE OfREr
B v T REFRE LT, AT, NS BREEROFETFEE L TEBEOH L L
ERWTEFERIZFAT A, A, B ~—fHIEET 20 - X E Fum) 2ZFELC, it
TR LTz,

2. 2 AU OEERDEE

Llal, IR - & EHWENIRAEREOERAEE L, &
MEE O LB E 2 C, Vo T tind~ A 7 aifiEkomR
e TaeAmEE T o, AROROEITEDOEI LY H+
INCRE SBRFHT 5 2 & T, BRI L B 2R AT T V2] %
WHAREE L7-, FEFB20E X130 1mm ~ 1lmmé LT, &
BEEN A OEMAE T RHLREO FIZZERE LA/ L CRE Lz, X
LTI LI~ A 7 uERKDO T + b~ A7 LA T U FD—
Bl % 7”9, 2.5-inchBENOFEIRIZ, FRFH R EZOxtmEmR, B
KO, EED > EHOBMETK LT, NiREGEDEMD > X
EIFH720, Hox v — NEIZIZE&E AW, £7-, FR~7 o
AT, BHE (TIEEEZ AT 27o0Ic 7 nt KT
BTHRETLE) 2 o4 7nkv 2 ThETL, kD,
T AR BELREERNEETHZ LA IENTED, TNETIET 4 b~ A7 ERITSE
TLTEY, BIETI~A 7 alTo 7 av 2R &ERGEEE Efih Th 5,

X1 FHH T AT M

3. &EXM
1) Y. Jiamg et al., Electrochem 2, 1-9 (2021)
2) C.-W. Baek et al., Sensors and Actuators A 117, 17-27 (2005)
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Higher order structural analysis of new intelligent fiber

RELTRFRTFE ARSUER A FHAAIZER a7, AT, Byl
FORTHERY: K TP0tJopT —AKHE, (8B —, Tso-FuMark, HRIEA

1. AEXEH
SRR Y = 7 5 7 T AL Ad, FICOT D707 TR IMLE 72 & S K2 B3 5 5 o1

ERHIENTEDLD, WEAWSE TOITERIHRENTND, KRBT =7 770734 2338
BV L =D DA T ) Ve MBHEZ DAL L DO TH Y | AFIETIEA T VY
= MEHEOPESER E D72 D IS I O EEMEMEICE B 35, ARHFFE T 2 BB e R
COs(sc-COy) FTHLELZ T/ »TE Y, kDb X0 Ltk - S BROBESEOm E, MR8
ETEORWMELE U CTEICERESWNZ EREIFIND, £ 2 THELIIC K > TAROMHMENF o
REECPEICIZ E D X 0 B LA & T D Oh, [EIRBC NMREIERS L OE PRI REO k%
FHOCEERI 72 BRI OFENT 21T 9 2 & THE EWMEOBBREZ LT L, A>T U V= v MHER %
DO DR#EG2 D EHEEANET D,

2. IEARE

WY T AT VAL % ~— A | Zse-CO,y | CPAd%A FHVVAREALER | IEEEM O - X HEIZ TNI-P, Pt - & 4
JB & LT o ZAUE U 72 B MEMGHE OB E & MR OBIR 21T o7,
2.1.Ni-P& - DL

Ni-P%Z - & & L7ZilEFCIE, 1Thd S 1L.Sh ~OALERRER O BE I AV EE M3\ B, BB & SKHTiE
EEBIBRICH 0 | MHER I ORIEDN D L OS> ENIEFICENTND Z EWURENT, L LR D, 6h
EEMMOD - & Ll L EBEMNIT S DTN TH Y, MHERE XL OB RSCHBENFE L T
L ENBEIN, BRRHIOMINZ K> ThHo Z&BITRIRICH > E 2R SH, LV EWEREIE
BT D08, MEMESBINC R E ANEIS DA U 2 E NRAESCHBEDOJRINTE L B2 b D,

90
80 @®1h L

70 | @1.5h .
60 .«

- 30
a0
=30

20

D & =
0 1 2 3 4 5 6 7 B 9 10
BE(x107V) T TR
Fig. 1 Ni-Psb > X FUEM i 5 a8 e i ) e ks Fig.2 6h Ni-P® » & 3B}
FEHRE 0 1.0emElE SRR 0.5cmlEIlR WAESR 18] SEM ] 42

2.2. Pt > =DFHE

Pt b o & & LICRBI I B SN /e » ERWMETH W BEERF ONRN-T2Z Lonh | —EiPt
O o ZFEHCIAEALEE DAL IZ BV Te-caprolactamZ R MNA & L THW -, 29352 LIk 0o
EOE R DA LV ZIREBEBSEDLENTE, BT LHO - XEREINT 5, HEMERE O
HD25 | e -caprolactam DRI « HEIZ KV EEMEN M\ L35 2 LWL ERoT, Fo. 2hdrBH4bh
~OH o TMPRFA OB X > CHEEMERM E Lz, L LARLEEENG LN IZOIEAMADE
BFMDH T, M F A TIENTNOREHI BN T HEEMIIG OGN o7c o, + o7 8B
MEEF DDA BRI LR DEMERFTEIT I,
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Development of nano-bioceramic coating for novel artificial periodontal tissue units

DR R TP RS G AT 7R M IEGL, AR
FOUER SRR AR T2 T AR, 7 HbbR

1. BIREM

KRB LTCWIBOMIGRIGRE LT, A 77 MEEZHEIZHDIATLIERIIR T RN H D & 75T
WO, AT T NEBERD Y A7 BFET D, ZDY A7 ZEIEEY 5 51EE UMb %
Wit 077 0 MaREREL TN D, ZOH LWIEFRIEL, WIRE~ b U 7 X & Al b5 1
FRAT SE CHRIEALAR 2 IS L. Z OFBEEREIC L - CTREgEOWHE L A 77 » MNE R
MHZEH> bOTHDH, ZOB, HEEEEERE A 77 MROFEIILELRETHY . 2%k
PRCHEIG ST D201 v T T MERTZT /) XA 48T 27 2T 5 2 LITEDHRFETH D,
TrixznETIC, ERROFH LWIREIEICHEICT 24 77 MEROAIRIZ AT T, =ZKRICER -
INLRAREIRe = V=T Vo P T T AF v 7 AREET ) A A 8T I 7 AT D EMOFAREIZEY
MATE T, ZOWRRT RETF ) A48T I 7 2R 2% L, D7 & b24RFf (i
BT A LA ) OMBRIER 23 LB T db o T fERIEIT T Wb TR (K9343) TOF /3o
FE7 7 MUK L TV D,

AWFFETIZ, ZDOFT I/ A F 8T I v 7 Z{ERHEIC O T RV EICHRF L7z THRET 2,

2. BEKE

2.1 FI/NRNAAE€5 37 REEHEDOHREH

T I F BT I v 7 AMUERE LT, BESETIZBW TV DAL VUBAF B X
VN7 v BAFT U EEOEREFTM L=, Z0F 785 v 7 2R & FEMEEIZEBA L, $70CH
LR T O S BT, FRICE LZEERNIIR3 Y Th o 7o, WG, REIA A 2BRET D201k E
L. 2ZO—HEOHME (BA-T2—KIE) ZHEKRAEMVE L2 E 2 A, FrERFMITNISS Th o7z,

2. 2 F/A4HE€5 35 AEREDOTHE (mw@ﬁ _(B) 32O 4B
AT D Hobh 3% 1 % XAEIT I E L 7= R, S oA Ak g
TIVvIAD—FETHDILERYA b ERET DGR
DIER ST, EEMBEMBEBEO R, EMEmIC
OfEE@mMER S (1A, LAEEKOpH (3.5~5.0)
R TR DEREICE(IT O E2HER L, &6
U 72 ) ) AL 2T 27 AMERE & D T2 DI
ME AR 2L 25, [ 1BIORT & 912 R
DIRCEERE NGO, JIT, S AR T
X7 AMbRE OB R AT T 57201l T 0 v ‘ imfl % ;
—AMEEPE LI 2 A, WELREICTHIET l1%/A4ﬁt§‘7XMLt§ﬁ

ST 25 2 & AR LTz, SLEREHC - (A) 1E] ; (B) 415
3. &EXH

1) AR T, KRR, FHESE S TimSCE 75(2) 128-136 (2018).
2) Okada M, Hara ES, Matsumoto T. Biomineralization—From Molecular and Nano-structural Analyses to Environmental

Science (Endo K, Kogure T, Nagasawa H. Eds.), Springer, New York (USA), pp. 211-218 (2018).
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Development of the “smart” insulin-delivery device for treatment of diabetes

A BRFEBREEEFIERT 0TGRS
BREFERE, BT AR, ARRE R, B A, AT
FOXERMEFRIRFAERPE TR A A= v 7 bu=7 2558
FAJE 5. Siyuan Chen, AAHT-. HiRHAHL, OHESSE T &IOS, BHIRMA

1. AEBEHW

IR BERIFIRIRICIB N T, BHFRLOFR T A A U EARE (SAP JRIE) NEAINT
WD, TR I A NOBEOEMES e E D+ R LTy, 22T, =7 hr=7 R
7V —DERT, ANLEIREEOMIEEZ BT 54 A T, AOBREERA D, BARITIL,
T a—R L AWINCAEST 5 7 = = v e VR (PBA) ORHEZ I L TR 7V ERLL .
TN A=At =B R UGl S L CRIHT 2 2 AR L, BRiCT Y
AT =TIVl PBA FNEMAGHE T, MAEEOEENIG Ul A 2 ) Uk, 38l E
TORGHE, EREEEe 2R L, 1B IOV 2 BB RIFE T /VICE T DI R 2 65 L
7= (Sci. Adv. 3: eaaq0723, 2017), F£7=, AT /A ZLPBA 7 /VOHZNREMEICIAE L TA A
U R &b, MmNt HEM & L CHERIGH ST 5 H1725% PBA 7L & LA G D
HAHZLICLY, BEDARFr—1VT v 7% LB L7 (Commun. Biol. 3: 313, 2020), B{fE. BFIR
S Z RAEZ Tl invivo IZ81F 54 2 AV I RHE O SN MBS BN T 5805, ~ A1 7
1 =— N/LZ& HWARBEORE 7 & &2 Gt LT,

2 AREE

A invivolZBlTB4 VR U EEOSTHE
Ty M NVa—Rr T o TRBEIGHLZE A, MEEESHISEL T, T4 A5
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3. ZEXM

1. A. Matsumoto, et al. Synthetic “smart-gel” provides glucose-responsive insulin delivery in diabetic mice. Sci. Adv. 3:
eaaq0723, 2017.

2. S. Chen, et al. Microneedle-array patch fabricated with enzyme-free polymeric components capable of a weekly on-demand
insulin delivery. Adv. Funct. Mater. 1807369, 2018.

3. A. Matsumoto, et al. Hollow fiber-combined glucose-responsive gel technology as an in vivo electronics-free insulin

delivery system. Commun. Biol. 3: 313, 2020.
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Formation of various reactive species in water by irradiation of cold atmospheric plasma
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3. &EXH

1) Kazunori Anzai, Tamami Aoki, Satoko Koshimizu, Reina Takaya, Kazunori Tsuchida, Tokuko Takajo, J. Clin. Biochem.
Nutr. 64 (3), 187-193 (2019).
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Effect of heat-treatment condition on the post-buckling behavior of
tape-shaped Ti-Ni shape memory alloy
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Low temperature synthesis of alumina coating having bio—compatibility
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Development of Cd(Zn)Te-based X/gamma-ray detectors with high resolution for security and
diagnostics instruments

V.E. Lashkaryov Institute of Semiconductor Physics of the National Academy of Sciences of Ukraine,
Ukraine, Volodymyr Gnatyuk, Serhii Levytskyi
V.N. Karazin Kharkiv National University, Ukraine, Oleksandr Kulyk
Research Institute of Electronics, Shizuoka University, Japan, Kateryna Zelenska, Toru Aoki

1. % B/ (Purpose of the research)

The project research purpose is to develop efficient techniques of fabrication of Cd(Zn)Te-based diode-type
X/y-ray detectors with high energy resolution. The first elaborated technique included doping of a thin layer of
CdTe crystals with an In impurity by backside laser irradiation and thus, In/CdTe/Au p-n junction-diode
detectors were created. The second one consisted of formation of Schottky and ohmic contacts by deposition of
different electrodes on the differently pre-treated CdTe(111) crystal surfaces to obtain Schottky-diode detectors.
2. IR (Research results)

Using low temperature thermal annealing of the In/CdTe/Au diodes fabricated with and without laser
irradiation, it has been proved that backside laser irradiation of the In/p-CdTe structure results in doping of the
near-interface semiconductor region with In atoms (donors), creates a thin n-CdTe:In layer and thus forms a
shallow abrupt p-n junction. The electrical (/-V characteristics) and spectroscopic (*’Co and **'Am isotope
spectra) properties of the In/CdTe/Au diodes with a laser-induced built-in p-n junction did not deteriorate after
heating, melting and solidifying the In contact in contrary with the unirradiated In/CdTe/Au structures (Schottky
diodes) which significantly degraded after such thermal annealing [1, 2]. Excellent tolerance of the In/CdTe/Au
p-n junction-diode detectors to thermal treatment has great importance because makes it possible to employ
bonding, bumping, tiling and other post processing, which require heating of such type X/y-ray sensors.

Other type of CdTe-based X/y-ray detectors has been developed as Schottky diodes by employing various
preliminary surface processing of semiconductor crystals (chemical etching, ion bombardment, laser irradiation,
etc.), electrode formation methods (vacuum thermal and electron-beam evaporation, chemical deposition, and
DC reactive magnetron sputtering) and different materials for creation of Schottky (Cr, Ti and TiO,) and ohmic
(Au and MoO,) contacts, respectively [3, 4]. The charge transport mechanisms were analyzed in the obtained
Schottky diodes depending on the CdTe parameters and employed fabrication techniques. The Cr/CdTe/Au
Schottky-diode detectors, fabricated using CdTe with low uncompensated impurity concentration (~10'° cm™)
demonstrated high detection efficiency and the best energy resolution (0.7-1.5 % @ 662 keV) [3].

The project results have been published in 4 articles [1-4] and presented in 2 conference abstracts.

3. & X# (References)

1) J. Nishizawa, V. Gnatyuk, K. Zelenska, T. Aoki, Sensors and Materials 32(11) 3801-3812 (2020), doi:
10.18494/SAM.2020.3054

2) J. Nishizawa, V. Gnatyuk, K. Zelenska, A. Koike, T. Aoki, Nucl. Instrum. Methods Phys. Res. A 985, 164683-1-10 (2021),
doi: 10.1016/j.nima.2020.164683

3) V.M. Sklyarchuk, V.A. Gnatyuk, P.M. Fochuk, T. Aoki, Proc. SPIE 11494, 1149419-1-9 (2020), doi: 10.1117/12.2568235

4) O. Maslyanchuk, M. Solovan, V. Brus, P. Maryanchuk, E. Maistruk, I. Fodchuk, V. Gnatyuk, Nucl. Instrum. Methods
Phys. Res. A 988, 163920-1-8 (Feb. 2021), doi: 10.1016/j.nima.2020.164920
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Crystallographic property changes of organically modified octacalcium phosphate
by solvothermal treatment
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1) T. Yokoi, H. Kato, I.Y. Kim, K. Kikuta, M. Kawashita, C. Ohtsuki, Ceram. Int., 38 (2012) 3815-3820
2) T. Yokoi, T. Goto, T. Kato, S. Takahashi, J. Nakamura, T. Sekino, C. Ohtsuki, M. Kawashita, Bull. Chem. Soc. Jpn., 93
(2020) 701-707
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Fabrication of Highly Ordered Metal Nanorod Array and its SERS Application
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Examining the Effect of Sound on Haptic Fidelity Perception in Virtual Environments

Ontario Tech University: Bill Kapralos, Patrick Hung, Miguel Vargas Martin, Andrew
Hogue, and Alvaro Joffre Uribe
York University: Michael Jenkin, Robert Allison, Robert Codd-Downey
Shizuoka University: Kamen Kanev, Hiroshi Inokawa

1. BAREH

The objective of the project during the current year was to examine the application of different immersive
technologies in anesthesia training. Our work has predominantly focused on cognitive skills development
(e.g., learning the steps of a procedure), and to this end, we have developed a serious game that focuses on
the cognitive aspects of anesthesia-based crisis resource management (ACRM) training [1]. More recently,
we developed the Unity Simulator for Epidural Insertion Training (USEIT) VR-based haptic-enabled
cost-effective system that simulates an epidural procedure [2]. Here we describe the addition of the USEIT
simulator to the ACRM serious game and also discuss ongoing work that will couple the USEIT simulator
with a data glove to allow various manual dexterity tasks to be simulated.

2. IERRE

We have developed a virtual scenario as part of the ACRM serious game where the trainee must insert the
epidural needle (using the USEIT simulator) into the spine of the virtual patient. Formal testing of the
usability and effectiveness of the system coupled with multimodal (sound, haptic, and vision) interaction
effects will be conducted once the COVID-19 situation permits so. The present system focuses on the
epidural procedure while the simulations of other psychomotor skills, particularly those that involve
manual (hand) dexterity, have still to be added. For this, we are examining the employment of a novel data
glove conceived at the Research Institute of Electronics and commercialized by Yamaha [3]. The use of
this data glove and its thin, non-bulky makeup will provide trainees the ability to not only naturally
grab/grasp objects but also hold the object in a manner similar to how they would in a real world setting.
This will support the simulation of a large range of actions including the common anesthesia-based task
that involves grasping a medication vial with one hand and "popping" the cap off with the thumb and
withdrawing the medication into a syringe with a safety needle using the other hand. Although formal
testing is still required, we anticipate that the USEIT simulator and data glove will position our ACRM
serious game system as a more complete anesthesia training solution that can be used in practical tasks.

3. BEXM

[1] K. Wilcocks, B. Kapralos, A. Uribe-Quevedo, F. Alam, and A. Dubrowski, “The anesthesia crisis scenario builder
for authoring anesthesia crisis-based simulations,” IEEE Transactions on Games, 12(4):361-366, 2021. [2] J.
Moo-Young, B. Kapralos, A. Uribe-Quevedo, F. Alam, C. Matava, and A. Dubrowski. Virtual reality consumer-level
haptic epidural simulator. Annual American College of Surgeons (ACS) Surgical Simulation Summit, Chicago, IL,
USA, March 11-13, 2021 (to appear).

[3] K. Suzuki, K. Yataka, Y. Okumiya, S. Sakakibara, K. Sako, H. Mimura, Y. Inoue, Rapid-Response, Widely

Stretchable Sensor of Aligned MWCNT/Elastomer Composites for Human Motion Detection, ACS Sensors,
1(6):817-825, 2016.
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Effect of membrane potential on entry of lactoferricin B-derived
antimicrobial peptide into single bacterial cells and lipid vesicles

Shizuoka University, Farzana Hossain, Hideo Dohra, Masahito Yamazaki
Jahangirnagar University, Md. Zahidul Islam

1. Purpose of research

Bacterial cells have a negative membrane potential (Ag). Recently, we reported that the rate constant of
antimicrobial peptides (AMPs)-induced damage to lipid bilayers (i.e., lactoferricin B-induced local rupture of a
lipid bilayer) increased with increasing negative A@ [1]. On the other hand, we also found that the rate of entry of
another type of peptide, a cell-penetrating peptide (CPP) TP10, into the lumen of single GUVs increased with
increasing negative Ag [2]. However, data on the effect of A@ on the action of AMPs remains limited. Especially,
there has been no study on the effect of Apon the action of CPP-type AMPs. In this study, we investigated the
effect of Ag, on activities of the CPP-type AMP LfcinB (4-9) which is derived from lactoferricin B, using single
live E. coli cells and single spheroplasts obtained from E. coli cells and also using single GUV. Here, we inspected
the interaction of rhodamine labeled LfcinB (4-9) (Rh-LfcinB (4-9)) with live single E. coli cells and with
spheroplast containing calcein into its cytoplasm, using CLSM. Here, we also studied the interaction of Rh-LfcinB
(4-9) with single GUVs composed of E. coli lipid which has a similar lipid composition to the E. coli cell
membrane, containing AF647 and small vesicles of DOPG/DOPC (molar ratio: 1/1), using the single GUV method.
Then we investigated the effect of membrane potential on the entry of this peptide into single GUVs, E. coli cells

and spheroplasts.

2. Results and Discussions

First, we investigated the interaction of Rh-LfcinB (4-9) with live single E. coli cells and spheroplast containing
calcein using CLSM. We found that, at low peptide concentrations, Rh-LfcinB (4-9) entered the cytosol of single
E. coli cells and spheroplasts without damaging the cell membranes. Further, we assessed the effect of the H'-
ionophore carbonyl cyanide m-chloro-phenylhydrazone (CCCP), which can induce the dissipation of A@ in E. coli
cells, on these interactions and observed that, CCCP suppressed its entry. The studies using the time-kill method
indicate that these low concentrations of peptide exhibit antimicrobial activity but CCCP inhibits this activity.

Next, we investigated the effect of A on the interaction of Rh-LfcinB (4-9) with single GUVs comprising E.
coli lipid and containing a fluorescent probe, AF647 using the single GUV method. At low concentrations (0.2—0.5
puM), Rh-LfcinB (4-9) showed significant entry to the single GUV lumen without pore formation in the presence
of Ag. The fraction of entry of peptide increased with increasing negative membrane potential, indicating that the
rate of peptide entry into the GUV lumen increased with increasing negative Ag.

These results indicate that A@ enhances the entry of Rh-LfcinB (4-9) into single E. coli cells, spheroplasts, and
GUVs and its antimicrobial activity. Based on these results, we discuss the effect of A@ on the mode of entry of

Rh-LfcinB (4-9) into the cytoplasm of cells and its translocation across the cell membrane and the lipid bilayer.

3. References
1) F. Hossain, M.M.R. Moghal, M.Z. Islam, M. Moniruzzaman, M. Yamazaki, J. Biol. Chem. 294, 10449-10462 (2019).
2) M.M.R. Moghal, M.Z. Islam, F. Hossain, S.K. Saha, M. Yamazaki. Biophys J, 118, 57-69 (2020).
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Development of bioimaging by the up-conversion using nanoparticle
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multi-layer cultivaion of mesenchymal stem cells using cell migration between porous titanium
membranes

FALRZERZBEdAOETER, Bk =22, Jull BERRR, A% 75E, mRA 57,
e A &, WE R
MRASARIERERT, JE b th, TH S
FORTERT RREEELANOTIEAT, Wi B

1. BB
AR TIIIRLA DB LT X o AT Ly BICTHINAS - BT 5 RICER L, 1EEDE;
M7 & OABIE O FIBE A O R T1E L3 < B 28 LWiiials koML Big 4, ThbbF 4
VAT L BICTHE LR A o iEE - B (LR, 77 o a—R) SHHEN
SNEHD, EBHIT, FHUAUTLUMBROTZ AT L ~HIaREE T D O A E
ZRRAEE L G iEmA NI 95 2 & T ISR LRI - (R B 2 BRI O 2 B AR T,

2. IRER

2.1 FEUAVITLUDOHEE
Eémmm%%&yﬁKQM@ﬂy%%mmfk%é%@mﬁ?ﬁﬁwmmEL%ﬁ%mént
ZAMOFHT # AT VR L (K1), DBEOREFER CITEBILIERICE D230 2372
Wi kil & UGB ORERE 21T o 72,

2. 2 FRUAVILVEADHRERE

~ 7 A WABNE SR O IR AR CIHIOTIRZ T X v AT Ly RICHERE L, 1R L-%Icha
WYt EE W 2 T2 2 A, AT Ly EEICHOAZZ/#HER LT7-, £-E8AICE
WA T LY THICHDEOMESE 2RO (K2),

2. 3 FHRAUVAVILIUNGRELENOFAUALTLUOADT I M O—X
C3HIOTIRDAEZ R MR LT X AL TV EOT TAF v I ANVF v —T 4 v =2lZB L
ZOBEETFITHICROFZ o AT L2 T X 912 U CRtSHcE ERIIREE TR A BMA LT,
10 H OB BITIIEGBELEEZ WV TA U T VU R T LT L 2A, TNENDO A7 Ly E @I

Bl A ER L LB E L LUMEA R L (X3),
PLE, AR CITE®BLZE D MRS EFICEBE LA 7Ly BT U N e —AF 52 8%
SN LT,

m‘m

X1. F# />< N

nucleus -actin

X 2. C3H10T1/2 DA X3. ERFEFHA LT L ~DEE



P1-25

BE - BRBESRTA A—OUTICLbemBEMRERO—EEER
DR

High-resolution, high-speed volumetric neural circuit imaging
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Effect of Residual Stress and Compositions on the Electrical Properties of Alkoxide-Derived
Lead-Free Piezoelectric Barium Zirconate Titanate Thin Films
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Biocompatible magnesium alloy with high strength and deformability
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1. BIZRE/M

Direct ophthalmoscopy, or fundoscopy, is a routine examination whereby a health professional examines
the eye fundus using an ophthalmoscope. Despite advances in eye examination tools, there is a growing
concern regarding a decline of fundoscopy skills. Immersive technologies, virtual and augmented reality
in particular, are capable of providing interactive, engaging, and safe training scenarios, showing promise
as complementary training tools. However, current virtual fundoscopy training solutions typically fail to
provide an effective training experience. With respect to this, our research examines different possibilities
and approaches for augmented training of medical professionals through immersive technologies in
virtual reality settings. Following this line we explore the use of a data glove as a hand exergame human
interface device to elicit physical activity and provide engaging experiences that augment the training
outcomes.

2. IEMRE

We have conducted a preliminary study that examines three different methods of simulating a direct
ophthalmascope and its employment in the training of medical professionals [1]. The approach uses
different virtual and augmented reality user inputs. Preliminary results suggest that the operation of a
physical controller that maps finger movement to direct ophthamloscopy operation allows for more usable
interactions and lower cognitive load than handtracking gestures, which are limited to pinching. To
complement this study, experiments with high-fidelity hand and finger motion tracking employing a Data
Glove conceived at RIE and currently marketed by Yamaha have been carried out. We have developed
and employed for this an experimental exergame that connects to the Data Glove and supports direct
finger and hand based interactions [2]. It allows, for example, controlling a virtual arcade crane in
addition to interactive sessions with a social robot called ASUS Zenbo Junior. The preliminary
quantitative and qualitative data suggest that motion capture data requires further processing and
customization to tailor the experience to each user to improve usability and cognitive load affected by
suitable tracking hand gestures. The exergame also requires additional cues to ease the experience and
maintain users within a state flow.

3. &M

[1] Chan, M., Uribe-Quevedo, A., Kapralos, B., Jaimes, N., Jenkin, M., Kanev, K., A Preliminary
Usability Comparison of Augmented and Virtual Reality User Interactions for Direct Ophthalmoscopy,
2020 IEEE 8th International Conference on Serious Games and Applications for Health (SeGAH),
Vancouver, BC, Canada, 2020, pp. 1-8, doi: 10.1109/SeGAH49190.2020.9201804.

[2] Demoe, M., Uribe-Quevedo, A., Salgado, A. L., Mimura, H., Kanev, K., Hung, P. C. K., Exploring
Data Glove and Robotics Hand Exergaming: Lessons Learned, 2020 IEEE 8th International
Conference on Serious Games and Applications for Health (SeGAH), Vancouver, BC, Canada, 2020,

pp. 1-8, doi: 10.1109/SeGAH49190.2020.9201747.
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Systematic Development and Integration of Interactive Systems and Biometric
Devices
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1. BAREM

The present project focuses on multimodal and multimedia augmented interactions with enhanced
physical objects and surroundings, analyzing and developing proper methodologies and technological
means to realize such experiences. In this context, a novel Data Glove with embedded carbon nanotube
(CNT) stretchable sensors developed at the Research Institute of Electronics, Shizuoka University has
been made available to the project team. We have found the Data Glove particularly suitable for teaching
and learning of sign languages and are thus conducting research and experiments along this line. Specific
educational settings are being considered when experimenting and evaluating the practical aspects of the
research, with particular reference to technology-enhanced learning. In this line, the project is developing
novel educational scaffolds employing advanced mobile technologies for augmented interactions.

2. HEAR

Within the scope of this cooperative research project we have focused on the design and development of
an advanced framework for high-fidelity finger motion tracking based on specialized carbon nanotube
(CNT) stretchable sensors developed at RIE [1]. Earlier versions of the CNT sensors have been employed
in the high-fidelity finger motion tracking Data Glove commercialized by Yamaha, Japan. The framework
encompasses our continuing research and development of more advanced CNT-based sensors and the
implementation of novel high-fidelity motion tracking products based on them. The CNT sensor
production and communication framework components have been studied in detail and wireless motion
tracking experiments with the developed hardware and software components integrated with the Yamaha
Data Glove have been carried out. Another aspect of the conducted research is related to instructional
training. In this respect we consider a business-oriented framework that employs innovative technological
means to facilitate the online teaching engagements of the instructors and improve the interactions with
the learners [2]. In particular, the framework takes into consideration the trainees forgetting curves and
utilizes dynamic technology enhanced interactions to improve the post-training learning retention. The
framework is based on micro-learning rationales prompting learners to interact with engaging content
provided as just-in-time learning opportunities and based on optimized training scaffolds.

3. &EXM
[1] Gelsomini, F., Hung, P. C. K., Kapralos, B., Uribe-Quevedo, A., Jenkin, M., Tokuhiro, A., Kanev,
K., Hosoda, M., Mimura, H., Specialized CNT-based Sensor Framework for Advanced Motion
Tracking, The 54th Hawaii International Conference on System Sciences (HICSS-54), Symposium:
Computing
in Companion Robots and Smart Toys, Grand Wailea, Maui, Hawaii , January 7-10, 2021. [2]
Gelsomini, F., Kanev, K., A Business Oriented Framework for Augmented Instructional Support and
Improved Training Guidance and Retention, 2020 Business Research Consortium, NY, USA, April 25,

2020.
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Wide field-of-view lensless camera using coded-aperture-type image sensors
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Electroporation of cell using nano-structured poly-pyrrole electrode
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Development of novel lithocholic acid amides with potent vitamin D activity and
their structure-activity relationships
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Figure 1. Structure of 1a,25(0OH),D3
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Lithocholic acid (LCA)

Figure 2. Structure of LCA, highly active derivative 1, and novel derivatives 2 synthesized in this study.
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Highly sensitive detection of bio molecules by active control of plasmon resonance using photo-
responsible polymers
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Electrochemical Properties of Flexible Oxide Solid Electrolyte Composite Films
by adding Plasticizer
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Portable visible and near-infrared spatial frequency domain imaging system to measure skin reactivity in
response to noxious heating using a multi-spectral compound eye camera

Nandan Das”, Keiichiro Kagawa’, Jun Tanida*, Rolf B Saager*
“Department of Biomedical Engineering (IMT), Linkdping University, Sweden
PResearch Institute of Electronics, Shizuoka University, Japan

“Osaka University, Japan

Abstract

We have developed and characterized a compact spatial frequency domain imaging (SFDI) system based on a modified
micro-projector and a custom multispectral camera. This compound-eye camera detects nine different wavelength bands
from visible to near infrared simultaneously. To cover this spectral range, an LED-driven micro-projector has been
modified to house a broadband source (Quartz-Tungsten-Halogen) as the primary light source. The design of this system
and the spectral bands selected have been developed to differentiate depth-specific functional responses in skin (leveraging
the penetration depths of visible versus near-infrared light), isolate functional chromophores from that of others present in
normal skin (e.g. melanin, carotenoids), and characterize dynamic structural changes in skin reactivity (e.g. inflammation,
edema), all while maintaining a handheld form-factor that can be seamlessly integrated in clinical settings. We performed a
preliminary in-vivo investigation to evaluate the imager’s ability to characterize and quantify the dermal response under a
noxious heating protocol. Here, quantifying the vasodilation and inflammatory response become key indicators of skin
reactivity and hypersensitization (e.g. pain) in tissue. This SFDI design shows the potential to reliably detect these skin
reactivity parameters under a wide array of provocations in addition to noxious heating.

Development of spatial frequency domain imaging (SFDI) with nine compound-eye cameras

Assessment of tissue scattering, and absorption properties can provide crucial quantitative information about skin response
to a wide range of injuries and provocations. Spatial frequency domain imaging (SFDI) is a method where spatially
modulated light illuminates tissue at multiple spatial frequencies. The residual modulation from these patterns remitted
from the tissue can then be fit to models of light
transport and interpreted in terms of absorption
and reduced scattering. An optimized multi-
spectral compound eye camera (Shizuoka
University) detects remitted light based on prior
work translating quantitative tissue spectroscopy to
multispectral imager design. Figure 1(a) shows the
physical layout of this compact device, with the
compound eye camera positioned above the
compact micro-projector unit. Figure 1(b) shows

. ( a) | . (b) Wavelength (nm)
the measured relative spectral response of the Fi s SFDI devi Combined pro J
prototype camera. igure 1: Compact evice. (a) Combined projector and camera

system for SFDI. (b) Spectral responses of nine compound-eye camera.
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Application of developed SFDI system

In addition to spectral characterization and phantom validation of this device’s performance, we performed in-vivo imaging
by using our custom, compact SFDI system on several healthy subjects. We have recorded images before and after
noxious heating on back of the hand to quantify the dermal response. In general, increases in hemoglobin concentration
where observed in the absorption data, as expected. Figure 2(a) and (b) demonstrated reduced scattering for different
wavelength bands before and after heating. Here, not only was an increase in scattering observed, but the slope of the
scattering spectra was reduced, indicating that larger scattering objects where introduced to the tissue volumes as a result
of the skin’s response to noxious heating. The nature of these particular scattering changes fits with our hypothesis that
alterations of reduced scattering spectra can be used as a novel indicator of inflammation in skin, complementary to
hemodynamic changes. We are expecting to employ several layered model approaches that specifically take advantage of
the vis/NIR spectral range to generate depth-resolved maps of these skin reactivity changes. These will be presented as
preliminary quantitative results.

Am520nm

A =470 nm

4
Im- H; i
200 1 200

00 20 40 100 X0 300 200

5 = 560 nm B L 3 =620nm

—4
I7
1

4

I1

200

100 200 300 400 i 00 X0 N0 00

Figure 2: Spatial scattering coefficient from the back of the hand (40 mm x 20 mm field of view). (a) Pre-heating. (b)
Post-heating.
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Comparison of glucose detection performance of iron oxide nanorods
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Functional comparison of decellularized tissue between adult and fetal porcine
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BE RS R U7 BB LA R . B

R AL KRR o 2 2 PR A A IR L = iR o &

i

58y % SDS-PAGE CHENT L 72, 127 & Bisilatl. i :
BRI (FC) 1850 C, BABCH-L R | - '
TR O LR > 72100~150 KDaD FFFRE S R85 =

Bt s (B, £ JYE T 4 B L b s e

& e L, BAR 7 & B A B il R Tl oy
FERONY FREZ RO LT,
2. 2 MrimRE{ciBdn LR & HERIL B RIC L S BENMLFE

A AR L AR I AS T 72 12 9 2 o 2RI R AR & B kel (2 BN, — E WIS 2 12 12
Hifa bz fiti L7z, T AN ) 74 A7 7 2 —F (ALP) 1&MEAHMIZISWT, Dl b & /K g /15 B
I ASIMBEOTEME B F-2358 v, Bk~ 7 B ek & el LT, IR IR 7 2 B e d L REL At
HIIMBE D ALPIEVEDS @ 2 E B B Z e oTz, 612, TUH U by FREIZED | Bt
FEAAD LR AR B W T, AL E T TV D 2 L DR Sz,

LB G Bl b/ as e, R 7 & B b s A 0N s E TGRSR A A
DT DR STz, FTz, B EFMIEAGIAE & IR SRERIEIC Ko T B o E A e S S i
RaAbALRR 2N 70 2 Z L A BN o 72,

2. 3 MMEREEERGOERHELESER
~ U ARERUTH A A BRI AR R 2 TR0, — E BRI 2 A A TR & Rl L 7. A A
LI AN & el U C BB Ra LB B A il IR RN L 2 3 W CBREE 2R i BT RN FR 00 B ATz,
PLEDG | BAIAL BT S BRI EFEEL AT D 2 LRI,
3. BEXR
1) M. Tabuchi, et al., Mater. Sci. Eng. C-Mater. Biol. Appl., 56, 494-500 (2015)
2) J. Negishi, et al., J Tissue Eng Regen Med, 9 (11), E144-E151 (2015)

1 BEABRR C AR LK O SDS-PAGE



P2-16

HERERREENEFERICKIERAROFRFE AT LORATRE

Development of training system of clinical skills of periodontal therapy
with the Training Gadget for Dental Cinical Skills

FERY:  RFERis st /N fEh
HXTERT RKEXFINIERT /i FEG
1. HEBEM

RO RERTH L, )bl wEKEIL, HEF O EROKRERLESFETHY ., FEizERD &
FIEEEMTONDOMELZZ DHEBETH D, ORI, wRIERM - #RME A 11 X 2 JPpgaL
BRI L 720 | R EE R, R 2 DR CHIBR L TR 5 5 BRI & 13iE - T,
BHEZREREOR I ICEET 2 WAL 2 TTEICREL (Rr—V 7)), RmziERit Ob—h7 L
—=r7) LT, SO HEREZFZ2TER 6T, ZOBREOTZDOEKRFHOE/ITIE, £<
DR L2 IR LNV OE N 2B %5, Z OFME Tl i EIRRORRE AL F SERICE L 22 D D
B, TONTTT - HOPFEAEZFLEFIURZ DI ENTERNWI L TH D, B ITREMZ T T
B DOFHROBE T, AR D B0 TG T 5 2 & TREZF M Cuniid it e,
BB DO EMNETOLERK THEATHLINBRTH S,

ZORy—=V 7N — NS == T OFET, WRHERM - mEHE A LR T 5 IR REAE
O TIE, BIZRZ 2O Z FAITE G L dhidi bann, @y oRREM & AV EEe
EEOHEOTEHIETIL, IO TNDHRARCKEIZEHEHEZH I ENTET, 2ERENR
EERFEEE LTRETIFELE N, XoT, ZolnEz TR x5k L, il TR 5 th
BHERREBEOSREIIMUEZ T 2 & BIICHBE 2RI TE L LB bND, Lo T Rl
JAIRIR DO FE 2 R+ D 72012, BREERRC )05 112 AT T 2 HEERE L. 3 L O ERRE
HE ORI AT L ERAIET D,

2. ARBE

1. PERER KRR/ VISR (Training Gadget) DHIIE

RAr—V v TEERE. RO, b— b S L— = T RRERR IS HT I 0 D S B AT A T I,
Training Gadget % fHl{E « B L7z, AEEIL 8emD N HIR T REICHEAIE L L 2 F 2@ LA MEN
Z2H L. AR IS FREE T o [ E BT RE L USB port &850, BRI |13 FEAAMIE — KAEDO A T I Hl
AL (A2ARA-777, => v, B ML, BRE A EET 2B 6 )& o 28 L
oo THEFRNCVA MES B EZFEEL, TNZENOE M NEZA VAV VAL NT U TIT
THEME L. £ &2 50Hz, 10bitTT Y Z AL L CUSB port 285 4%, At Lz ik, av =
— X e Av— N7+ U OEEICE R LT,

2. EREKIBERIDIRNL - R RERFICEICNT I NIZER DBER

ZOVAT AEEH LT, EEGEOBRBIERNC, FHATH DI D ICEEE Y- 55
KNZBI L CHRBEAT o 7o, BEIROSECIE, Ml E OIS T, ARG OWEHERI 2 SIZBHE O
MaEZ DI ENTERNZDIZ, W ORAL - BEA TR L TxHGT 25 HESHE 2 TE /2, AL %
BNRAr—J v T e — N L= U RIS 2 ISR ZTRHEBLHR L7012, FIEROKRHE
PAST VX NI Z GRS U CTERAL « BB OGRS A T 7208 D ERREEA F2ii L 7o, &E<°E OB
72 R SOl R I, IS HNT D NN BN R o oA, BE & Bl O EE A i it <o BRIk, i s
B INTEBENBN T, v, B & silio K e AL ORALIE, TR0 K A i iR o Ji A 4 & |
FERE L CTRROEBZICHIENEFIL, HICHT 2 DITEENH T2 ENnEZ NS, HEEK
DT, HE D BEHED Do 7o B - BiBO AL ORALIZECRE U 7e 28 HERRIBIEEIT ) Z &Ik - T,
KV IEMHETHEEEDOS ZBEORWVIRENTE D Z ERRIEE L,
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MEREBFICEYEREL-yHZEKERICFAL
W72y F A FORE

Development of magnetic attachments using y phase stabilized by nitrogen solid solution
for magnetic circuits

RIEXREXFIREFHAER, SHHER, SHBER REEF
RRERERKE £EMHIEMER, Kk EBXS FEX

1. ARE®
WHET7RYFADME, BAORENEZFIAL-HBEEL LTRRASATE Y. EROMAMRE
(. B/ FEHEMHEEHASHE-HABRERET 5. BITCR=ZVTILEETEHMEDA—XTF
14 FRATULARE (SUS316L1EE) MESEROBSERME LTHLLATWS, T2 VT
AV FOEBIZERRIKISO 13017TIE. 0.1%U LD =V 7 ILEEFT HHEICIEFTORENEHET T
5 NTW, BT YFAYFEEKITEFNEI =V TILEEDTMN02~03%EETHHIHN. =v
TILEZL2CERALLGVHEET 2y F AL FORAESMZSNA TS, ARRTIE. 7254 FROM
M FTULRHE (SUS XM27) ORBENCERZEBTSE. Zu7ILELFFLEVIEHMEDYHE
0 SEICHEL. B/ EREORBRENER EHRERADIGHAZEME Lz, SEIX. v
DWW MELTMREEZALNCTEIEHIC. TOHMKBREFA LY TILLREET 2 v F A
VhERMEL. TORBENEFMEL I,

2. RAE

2. 1 atBE&yHEDIEEE

SUS XM27 (Fe-26Cr-1Mo) D #L#E (92.02~4.22mm) ZZFNFNlatmDERFERH TI1150°CIZM
HIDHE, 1~3EHEOSEHICEVTHEL D AIIZAE A > TH100um/hr.(DEE TYyHRDE S HAHEM L
f=o ZTO#. RIRETEZ (5x107PakllT) I1Z2¥ 5 &, SHED SH10pm/minDRE THRERAEST
L. afB ICRBZEDDh o=, COBEZEITS LT, AN SAERIZME D > Toti+yiB+atBD3E
BEMNT gL Y . BAROuRZHRYRE L TL—Y—RENRS L HAEEEREEETREIC -
f=o 2. 2 yVEOHWHIMEE ST

ZXREBTHONDVEIE, FHEEZRTLZIFTELS, +27%E5I5RER S (918+15MPa) &BU (17
~ 18%) %#HbH. 0.9%NaCUKEED TEFBEILGF
& 600

MEEMSUS XM27& Y 1A L. 1V (vs.NHE) %Lt .

EoREBLER L, IORRIEERUEEY Y I s

. ERHHELTHATHY. SUSIIGLISRD S - an| |||

YL ESERVHMSERME L L THERBISH =

AR TH DS ENTRENTS, "Rl |

2. 3WHTHYF AL FOREN 0} |
03.SmmDBUTH £ F M LIBIET & v F A2 ol B E

DRFEDNERIIZTT . LT BH500gDR’E N %R % «?-1?

L. 0 d e B - o —

BEZERONAN ST, Thbb, FHIEOYES S

MEAEBOME > —IL F# & L THICHEE L TL B AR R L S i

B EMNALMNILEOT=, (BT & - Hyper Slim 3513 MH%4)

3. &EXH
1) ISO 13017: 2012(E), Dentist —Magnetic Attachments.
2)ISO 13017 (ed.2): 2020(E), Dentist —Magnetic Attachments.
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AIETi-20%AgE R EEAR DR EAEN

Surface analysis of experimental cast Ti-20%Ag alloys

FALRS: KRBt 2o 7est, miBnm, = mes, WaEie1
FORERERRT BB 20T, B M, BEMRA, W Mk

1. BARE®

Fex OB%E LT-Ti-20%Ag & 413, HIOMER 23 4T CY, 1)
HIPEICEN TR VD, S HICKREA~D/ASA AT 1)V DT E 2
flFoMEEA LTS (K1) 3, Ti-20%AgS @O &ML R
I CAgA AL ZIT & A CTRIETY, BB IR EEZ R
7RI LM, SAFT 4V SEEMNIRRE S 3R D
HEEL B2 TV D, LILARND, ZDO AN =X LIAHTH
%, RE~OFEY HER L OEENZHE) BKPTESIC
B0 BRIT D ZEmD bTF 2 o OIS, b LI,
FKE OBALNERL TS EBbid, & 2 TRFE T, Ti-

INAFTALILLE (% vs. Ti)
=
o

0
A 24 B E4H
& X w40
w @ e

B1 RED/NAFT1ILE

20%AgE Bz lfE L THEM L RMfka i~ 2 &, REEBEEOREMRAT 22 T,

2. IERE
2. 1 =EEAE

Ti-20%AgE & A > Ty N T VI T — 7 IRRIFCIERIL, 204 > 3y M EwAEEE L CTHCIRR
B ERL L 7o, SR O &1 2 250pmAI bR U CREMEILE ZBrE L-%, XfROPriEE (XRD) & v
TALMERZ, £, BRNEZ T v F o 7 LR OSBARME CFIMBE TR L, &5
W2, WFEBERICARK->T & F >z X ) — LA KONBITEBE RS L, 37COZAFKIZ B HIRIE
LBt FE L. XBEE o ERE (XPS) 2AWCTEOREIOE RO 21T - 72,

2. 2 ER#ER

XRDDFER, Ti-20%AgHEDE®FILa F & L Thotz, —
F. BRBRMAMEBE LA, I AVBROEBILAY
(ThAg) OHTHZFE DT (K2), 2D DFERENS | Ti-20%Ag
BED I~ vy VT ERBIZEI D AgDBRAFRETH S Z &
Woyholo, XPSOT — X fRNTITIEF Th 5, REhHER D
TiIOUFIFE A ERNF A TH 7=, £ LT, REEREOH
WCAGIXIFEA EEEN TV o To, ZDT, AglIARENRERZ
MEDE T SILATE THIEL T D bbb, ZDAgD
IRHE 3R OB A LT MEE LSS WIRELAED H L
TWDATREMENR B R bivd, 4% ITEREMEBENLIL, RiEOR
AEZRRDTFETH D,

3. &EXM

1) Takahashi M., Kikuchi M., et al. Dent Mater J 21(3), 270-280, 2002.
2) Inagaki R., Kikuchi M., et al. Dent Mater J 34(5), 679-685, 2015.

3) Nakajo K., Takahashi M., et al. Dent Mater J 33(3), 389-393, 2014.
4) Takahashi M., Kikuchi M., et al. Met Mater Int 17(1), 175-179, 2011.

[ 2 Ti-20%Ag &4 D43 )@k Ak



P2-19

ERASEHTRAOKXKEBLEZBME L
SEEFEE/NY YRELEEEDORR

Development of multilayer dielectric barrier discharge device for decomposition of
large flow medical exhaust gas

FORTERY: ARPEEBACITERT AR, IR, RKEE, MEFRE
FE = TRERT: 4758 KRR

1. BARE®

FEHRMEA LAY (Volatile Organic Compounds: VOC) I, RS L3 & DR % 7257 B ChigJA<FHE
NTWD, LinL, ZNHDOVOCITI ARIZHE ERGANEL, L FA 7 v MR ERL IR D
JRRE L0578, REFFASH T HBICITEEMELL FECHML TR T 208035, fiERDOVOC
DIFRITEE LTI, PRBEECVCRIIE D 0D PRBEEITRELE LHIZVOCZ600~800°C D il Ty
W2 07757C, Kt R D @IREO T A fEITEL QODH8, THE = FLF —RNREWTOIARRED
T AG FRALIRIZ I S 720, — 7 CIEARBEET, KDL ERIC > THfET2H71ET, Fv=r7a
NMIARNAS, NG B DARIREE O H AR L CTND, Z D72 DU TIE, K B DR EE DA A% K
HE TN —THRT2HELLT, KBTI AN ERSN TV, Bxid, KELOFER AV YEE
FAWE R EAPREEE ZFHFE L TD,

2. IRAE
2. 1 FBANIVYREZAV:-EELELEE L2BUNBEEDHREDER

(] 1L B U 7 Wi AL PR 1 O A3, L AU i X T PR, TR, 3 7B DA S L
TEY, 220 BERMICAR——Z W TH ADTRNHZE M &% T, T OMIBILBRL WA A& L T
TIARR LT HZETHRIEZATD, HIEFLEE CO 7T A~ A I aEEI IR 100 mm, X450 mm,
JES2 mm&7poTHY, 2JFUBEHE TIL LA E D2E D7 I X< L IEFE L 725, 48], T A5 RD
WG G E L TVOCHO—FEThH LMV =R G ZEA A W e, A251E &S i 81350 L/min, JEE1Z100 ppm,
FINEEEIL14.4 kV, 18.6 kV, 21.6 kVELT=, X212 HLE ALPRLEE L2 J@ WUFRAE 8 | 2 L0 iR DG SR A 7R~
9, FUNEEN321.6 kVO L&, HEJEULERAEE 9.6 mg/minlZ kL C2EALEREE & C1X16.3 mg/min&f91.7(%
DR EAE R LTz, ZORERIY, ZEANCTHZEOBA AR LT,

2. 2 10BFEERN) VRENIBLEE DR & REBETER
L B L OB A TR TE-DT, 1,000 L/minDALFE 2R B2 AN TLOE DO B i AL FRE &
R LI, BETIE, 1080 E O P 4S8 ORI & 2OV Th s 45,

FLIVESRS 20

/ / { 24 “_J
FSXTER ‘-‘lﬁ}z mm . . :
5
)
0
} . = 20 22

ENINELE [kv]

1 HJ AL (X2 B Je AL PRAE [ L2 LB E 0D 55 fif B 0D LEi
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RO ABELUVRELEBIZEZEHERAT Y LAORFRE

Development of corrosion-resistant stainless steels by novel process and surface treatment

VIR - PRI TERERE, 12 AT
FOER AR, B, BOMS, EECRA, W PER

1. HEEM

EEIDT Y T 4 T DAL ITFERHEICEER E E o TV DS BRMEOFHEE Y ot 20
— DO THDH, e (AM: Additive Manufacturing) (22T, Z OFRHEAY 724 Bk & BmnarE
BFIZEET AN HED HILTWD S, IHEVEIZEE T 22 AIEE O EEMEIZ HE 200067, REL T
b, O, WMEEOITAM E MEMEICET 2HF5CICED fHA T 72D, SRR, PR 250 L
7=, T YA NRIOREN LB CH HSUSA20R1ZBW T, L—VEE1EE (SLM: Selective
Laser Melting) 7' & X CTERL U 72 3UB AN IR O 36 K ORM & 0 BRI & IEA R L7 2 & i2Dn

TEMIATIZE D ZOFEZ O NNCT 52 82 HE L,

2. AERE

SUS4202 08K B . SLMIZ L Y 331 1mmad 377 Rtk & r:
mu%w/ﬁtfkﬁbtoit\$W®wmmn%M(ﬁ

(BB OMB TS R 2 R T %¢@ f%%iﬁmﬁét
\%mﬁm&%%mbtoEm%ﬁim_owfﬁ_mfo
Eé@@%:ﬁﬂ%%ﬁ TR T VA T b 2 g T
WETDLZETHE O~ N v 7 ZAEBEKALFEIER L,
RERDJERIC L L 722 7 4 VX —CHIE L, @@L,
M 11ZSUS42002 D@ S A L O 7> B4l L7 A EW
@%M@%r# AL 7 4 V& — Bl REONTEW 3 HERE
LCWedlzxt L, SLMM i L= fEm&ElZ b7, 7
4 NV —ORMDFEH LTz, BRI X0 iR L 7o E
BIZXHT 27 4 v F— BICHIE LI E O EEOEIAX,
b CT6.89%, FEEEIAL T2.96% TH-7-Z b b, &EL
TEAR T EDTE R T STz 2 &R méﬂto_@
ZEND, SIM7EERZLVER LT YA R

vam@mﬁﬁﬁL%7utxm%@;@mwmﬁ&%rb 1 SUSI2012 R IR,
DI FEEHRNED IEM S AT OB B I BRI L 0 () SLM#7, (b) tHiRis
,mféo@mmm_i&narﬁbamtwraé_&m%ﬁsnto
3. EXH

1) Sun SH, Ishimoto T, Hagihara K, Tsutsumi Y, Hanawa T, Nakano T. Excellent mechanical and corrosion properties of
austenitic stainless steel with a unique crystallographic lamellar microstructure via selective laser melting. Scripta
Materialia 159 (15), 89-93 (2019).

1 SUSA2002&- 7R DME S HTE  (mass%)

Sample C Si Mn P S Ni Cr Fe

Powder 0.336 0.53 0.38 0.005 0.003 0.11 12.93 Bal.
Rod (Longitudinal) 0.35 0.5 0.42 0.022 0.017 0.22 12.18 Bal.
Rod (Transaxial) 0.28 0.29 0.44 0.030 0.013 0.25 12.02 Bal.

Standard (JIS G4303) 0.26-0.4 <1 <1 <0.04 <0.03 <0.6 12-14 Bal.
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EREREROBRFAEIC & SERATIEE OB

Micro-structural analysis by precise measurement of resistivity in Ti alloys
for medical applications

BIVE RS AL TE BTN, EpsE
FORTHERT: ACKPEEBANMIIERT AU, 55 A

1. BAREM

MERRGHZR W T, FTZEA, A7 ST RIEOBECIRE Y, M2 IET 2 2 13RI ICE
EChDH, T, Bl mBmBmE SRS EE e SlC k0, ERICEEM s T K, R OfRAT
WAFEL 2o TWD, —TJF, BRIEHRATEICL > T, KK -RIAIRE - BELZHET S Z &0
AREVTH D Z ENABITWD, Fiz, REHAERHRIRES N s, SEEb - ERE S
LNDHZEPFETH D, ABFZETIE, FE L TEGHHER L O H#HEE L7 EIETT 2500, 300, 45°,
90° M4FMEFRINL, FIIREFIREOBEBSIENME A ZOGRET 5 Z LIk b, Mk BRI
DORFGMEAZBEEMIT L 2 HME LT,

2. IRARE

2. 1 TT4—toRBRBLIDER
JIS2AEAH Y O T AAMTI (CP Ti) DORIaRHRER A (BEARH: L50xW 2xT1 mm) Z=EIRIZT, HHEOT
B FDIZROT HD5-20 %FE THHEER L, Ho0IZkrer Lz, sl miE, EAHMMkL v HiE L
ToFEAE ST M7 5300, 45°, 90° D4J5 % £ QR T 7— U6, bk &K E HRER T &
B LTz, BFHAEERTOEZN2.5 pmPA T

=
=
|

(7B £ DT A Y —HAEROTEB L, 77TKE300 & i
KIZHT 2 BRI HEEZMEL, v7 r—kr 7 L0068 1{/ﬁff
Ry PEAFR LT, EXal YTACBVTIROGIE 20066 | o= 5
S IEMRAEHE SR DT, 5 -
$0.064 | A 0300
= L2 W =45°
2. 2 BIREMHPOESEHIE 50062 i
FAEEOSIERB 24k Q3K IRIEL, 71 & .

A~y REE0.25 mm/min T3 IEZE LT, FTE DO
THEICEET D L, 50 NE TiE7.0 mm/min, 4L
LAF5 N%ET0.01 mm/min TR L7z, Z DIBFEDE
KA b & B M- GEFEEREDT © 100 mA) T
HFHHNCHIE LTz, BRI RS RERZ 525 &,

X1

0.15 0.155 0.16 0.165 0.17 0.175 0.18

14(R-1)

Bl DO~T 1 —k T ey

G I | |
BEH A HIREE N 2 &, BEH I %E 1 e o
B EEWTERNEDT 5720, —iC, BRI S} pav
N5, L L7Ras s, JERESTA (0°) Tits| 2 fg’gﬂxw%
BRZC Lo CELKIEHUEILRD LTz, o3 J5 < = wﬁ§? %& )
VI L7228, 45° 0510 C/N S 7 & AR R R 2R g @%Wq /e@@%&hﬁ
Gk LT, 20K HITBEY BREREOEBLIE £ mg;f;:
ZHEIZ BT B ERWHIMRFIE N Bl S T, E | | |
0 5 10 15 20
Time, t/s

3. ZEXH
1) S.Komatsu, J. JSTP 46, 813-817(2005).
2)  S.Komatsu, S. Fujikawa, J. JILM, 47, 170-181(1997).

2 BISRIF RS L2 O

CEREIRAR A (4
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Injection MoldingZ R L\f-a 7 EIL 7 7 A&RIDERET:
A FEMEEER L ERICIEROEN

Injection-Molded Coamorphous Tablets:
Analysis of Intermolecular Interaction and Crystallization Propensity

EEHXF XFk ERFHRE oBPRE, ZFMER IREBHTT, KIFWM ##
BXFE KER AETFHRHN GREE EFIFERRFT B2 KEH

1. HEBE”

EREEER QAT7ELT7R) OEFIRFTZODVTIXERAE LTEENED. Chik a7ELD
FAEERLI-EOBBROERN, ITREEORFLIRICH VT, HHEMSH S ITEFMR FLRIC
FUBRIETDVRI BRI BT BN HDH-OTHSD. AMRTIE, STHBRE (injection
molding, IM) ZFIFAT A5 ETATEILT 7 RERKEER (e, iEH]) ODRERERA, TOFY S
P9 E—2 3 %FTo1. ETIEEMTBREEOHENLELFEEMEY Dloratadine (LOR) &
Lfz. S TEYPRVFMFIDpK.ZE [Lacid-baseEDHEERDHRKIZDHEMN D EER, B FHEE
HhoVa—nFELTERLE:. F, FRBEOXRTEUHIIHEEERADRER IO FEERMEICIKFET D
=8, "JonfERPOLFRAEEREHERILERZIF@EL-. BNE OMICKSITELIT 7
ADR K, RU () ZMEICK D FERERELHNRDOANDN=ZZXLIZIDODVTRHEZITS>CETHS.

2. ARE
2.1 FIOBEEETO T 7ML
RYY—==2JI12&Y, DAY

2 —45>F [citric acid (CIT), succinic acid e

(SUQ), tartaric acid (TAR), & U'malic acid e Sl ad Terseie Achi  Malie Aok

(MAL)] 8% L1=. B ohizIMEH| Leruaing P S
X ChOOESFHERLSILT kARl aarny
FRBLORDAAILNEEZMEL . PVEAEE M LT ™ LoEsET & e
2.2 A7 ELT 7 RADIERILIER ® =B e It

TATOIMERIENE—R2—2 % M LOREAR i LOESRE © :
FL, ERERETHoT. 40C/75%RH l @ mm O o
DBRETTIE, LOR-acidA7ELT 7 .

ADMHIZE Y IERELORDIERILE
MEITEZ o EMBELMERT-. 2. 3 4 Figure 1. Schematic representation of the research

F EMEEERIZOLT work.

FHART FMILOBAIFEICEWNWT, A7ELT 7 AEDOLOR LacidldA A U#EEICKYBEERAL T LY
B EMNALMIZIE oz (NH-COOY). Efz, AT EINIT7ATIEHAS REHADEANE S ER ED
EEENR SN, TODE FHEEADHRE) [ELOR-SUC (0.2°C) < LOR-MAL (14.3°C) < LOR-TAR
(30.9°C) <LOR—CIT (34.5°C) THoT=. TINILYRARY MLIETATENLT 7 AFRDHFEHEEIR
HL, 9 FRETHBESLTLBRIELEEFZIZCL, FYE—IATO—FIZHE->TWS I NS
Motz. TOEKSIT, MEELTHERTSa7ELT 7 ARVFNFIOERE FBEEA L EREED
F) ICBY SHRIE, I T7ELT7REFRORBEBROEELGFENIMNY LG5, ELICIMEKESE
MOTIEM AEICEIRY 5213 THELS, EREBEHICERF IS ETT—F—A— FERIZERAT

x5L%E25. 3. SEXH
1) R Tanaka, S Ishihara, T Sasaki, Y Hattori, and M Otsuka, “Injection-Molded Coamorphous Tablets: Analysis

of Intermolecular Interaction and Crystallization Propensity”, J Pharm Sci, submitted (2021)
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NAF AT 1 BILERIZRA T F-R/NEROKRE

Micro light source for Biomedical Application

) 74 vxro 7 A, KR SeE
KR T T A« S, AFRERAIZERT, WE 5K

1. ARBEH
NWABNE=ZZ =12 ET =T TTNT A AT, RERE) ., 7 —ZBEEOAY— N EOFeE
g—f\ Wz NEL - ERISEE R BRTH H, HalL, A F AT ¢ VSR AIRE /ML - YL
\Z b5 & % 58§ 5 Epitaxial Film Bonding (EFB)£27f % {# > 7= BARASE} - BAERET A A OEREL %
BFZE L TE DD, RIFGETIIANA T AT 4 IVICHIZIT . &5 550N A XD NPROERIZ S
THERS LTz,

2. ARER
2.1 #/NGaN-LED * H £ &

PN A ROIPRIERLOMRFHI H72 0 . GaN-LED % f#i 5 7= A YO /ERUZ S\ T~ 7=, GaN-LED®D
AV Ty F Lo T H RIALATyF L T THITDDO AT L U TSIONEEEA -, U7 A % (Fl
T 57D, EBEXEMHE 72T+ N YT T 7 4 — ERIERE - SiIO DT v F 2 7 54T o1, %
FH A& FNTZICPT v F o 7 %5 T, GaN-LEDD A T v F > 7 &{To 7=, BEIZ40x100 pm? D HETE
GaN-LEDO/ERIFZEN B 5 72012, B [ O SMEH M D2.565 T, HEFEORE S 751~40 umD ¥
FEFE DM A D EfERL L 7=,

2.2 #/NGaN-LED * H Dz ik

BINZA EWER L 72GaN-LED A # DSEM& 2 773, [X1(a)2320%50 um?, (b)235%12.5 um*DI54H T,
PN A ZDOEE TS REFRIGIROIEIE A A FRITE T, HEST YA ZH33 pmPL F OB,
EB# 1% el b 5 2 & TR RIGIROIIE A Y 2AFIC & 5 AR 2572, 4%, 3 umBL T
DHETFIZHONT S BRIFRIGIRD A OIEREEET 5 & B2, U+ XDGaN-LED D % FFAfhi 9
Do

GaN-LED mesa GaN-LED mesa

il
-
|

20 pm

50 um
(a) (b)

[%|1 : GaN-LED 2 # D SEM{&

3. &EXM
1) M. Ogihara, Y. Amemiya and S. Yokoyama, ISBE 2019, P1-41, 2019.
2) M. Ohihara, Y. Amemiya and S. Yokoyama, ECTC 2020, 1703-1710, 2020.
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Research of unstabilized factors for the Au- and Ag-based noble martensite alloys

RERFRY,  WEHE
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1. BAREHN

AuFEB L OAgHi~ VT A FESIFEGEMETICr X7 Y U REN/NE L, BREEDRE T Z
ETHHMOBNTWD, AEREREMEE LTH B EN TV HAu-Cu-Al & [FIEE, Au-Cd, Ag-Cd. Au-Cd-
AgIIWTN LR BIADO~ LT YA FEETHY | Au-47.5at.%Cd-x at.%AgHa1dx < 41 DORABLHHIK
TIE250 KLL ECRHAA BFS AR CHET 2, LnL, MIRIKICE D2 EAREA, b L ITHEFERIZISS
EMZ DL ISITBEMEABND, P Z OIS FFEMRITH ARG ORFRIRIECEVLER 72 & 08T & bR
EFTDHZ LIRS THBELTLE D 2o, FMEE RO, EOREREFALITIND LG K- Tl
ST VDB AATH S,

o2 1S NFHFEAHZ BT D O H b L 7oA ONINE SR 2 R ET 57280, Au-47.5at.%Cd-x
at%Ag (LAT. xAgeitd) ZMRIb Lo & & DINIIEEEMOKE LS WV ORHZE L, E oIk EM
DFERIEIERRAT 24T © FAFTRE & 72 DI JTART R L E UK DA F 2 R T & 7=,

ZIE TIAT o 72 15Ag, 38AgDTAFFRER DAL R, 26Ag & 38AgD I JTFE L FH O F& B2 FE A\ DR AL
DS JSITFHEE~ VT YA b ORGSR 213 B A ORS S IE O FRAIMEAL21 & 0 HIKV B2
& &2 FFOAu-richOFERL D GB1 M L T\ D LB X bivlz, AENXZ OFEEE B -7 15Aglc D0

<. BRI AT RO L AT, B s a s uu

2. HRME = " Pthue A
2. 1 BELLH,LHBENFEEOREHOMBKEE - TNl
26Ag. 38AgD WAL IUTMEI R L= as, AEILISAga iR £7°7 27 7 ]
feL. ZOBIcE Lo AR REEC L oms ok £ W
T RXRE BT~ T, ISP & B E— s ik $ e |
DAL & K URT 0604 08 12 16 apuc’
ISAgIXIE A & BHOMENHEET 5 E Tl L% Elapsed Time [sec] ‘

800,000 sec & M & L7 ALF U RIS &2 R D B R b Bl 15Ag0 8 OIS ATFE~ L7 o
HETR26AgITIL ST OFEFN S < 36 KX #50,000 sec, Ag-richTdH % St M B RO L
38AglEH L #210,000sec (X2) Tho/odd, Zhb &Hgd 5
&L Au-rich®D S B3EFICHET ICR WM 2 03 -5 F0NH 5 000 ——————T T T
NTHD, o g
PEDORERI Y, ALY BTV CL21AE S D 26AglC
L. 15Ag & 38AgiT V4 & B2A# 1% T Au-richffl] & Ag-richf#]iZ
FRECRLA 2 35 U723 Bh & 5 A3, Au-richd 5 2SRRI E < |
S IRE AR OFE S EREAT I O B 121X Au-richfHL R O B2 & [ :
FFoRURLAS 03 LTV 5 A B, Y e e

5 R T TN O TN N TN S N O T
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at
at

Intensity [count)

3 . %Q %—X ﬁﬁ Elapsed Time [sec]
1) Y. Matsuoka and M. Fujita, Materials Transactions 57 (2016) 624 X2 26Ag K T38Ag D B8 K NG A7k L

2) S. Miura, F. Hori N. Nakanishi, Phil. Mag. A 40 (1979) 611 YT YA MEE =7 SREORZAL
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Development of DLC thin film for observation of hydrous samples by electron microscope

IR EBRRYE, B A
INCPNER

1. AREM

A, BB T b A REE 2 Bl PSR
HEPHELTWD . AR OBIZEICBWTROBND Z &
L, BB 2 AXTEFORETBETLHZ L TH L. R,
74»17‘;&0)#% NS 7eilbhY, A& F FORET
BT ENIEFICHRETH D720, R - AT 7
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2. ARHE
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VERIL 7258 71518 B XIDLC IR L OSSN LA AR S ALSi
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Verification of cancer identifications with circular polarized light scattering

WO TERY: RRPEEHMMEIT, WEIRYE, FZRLER,
NVAFFIER, B.Al-Qadi, BIRERKT: DHELL, §M K B LSRA%E0, 5 fuz

1. HEEM

AR PR & RS L. 2 OBELDEOIRICIRIEZ T35 2 L IT k> TH AL EOMBRE O
B2 S TR V(1] T8, NO M6 2 FEERAYERE b e S vz[2], Fx TMFELz R
5F - BetH ATEEZ2 Spin-LED[3] & Spin-PD[4] % Z O HEANIZHE AT 5 Z &1 X 5 KN TIHAR BRI
SFREEZ FF o oS AR ORI 2R L TV AH[5], AFEET, FIHROGEGELZ -V o3 AU o
22 D RBE DRRREZAT - 7o TN RFRE 1T b L 72 AR IREORNT 6 L TERBRAVIC, RS H MmO iR
REIZZJE ROV DN A B L T2 AR 2B T v m v a b—y g UIZ RO REEL T2,

2. HEAR
2. 1 ERNSREEOREERREE [6]

MFL (A=914nm, P=0.5 mW) & A (RRUEHT ST U | BELE O PR G (Degree of circular polarization:
DOCP) Z{RYEEHI K- THIE L7z, MR L LT M WA AMBISUIT2 4 RFEEBAL Lo~ 7 A
P DARRK LT AFESR B AR D40 pm L O 3 FrALEER 2 FH U R HILAR T & 28 VBRI B 2 BTkt L T
TA L AX v VEEIT -T2, Fig WARNAKGMEORERZ /T, L BN AEBH & O T0o.2f
FEDTHRICEE D R S 4, fHFRBOHBINFRETH D Z LRI NTc, ZNDHDORRND AR Y
2200 pmiZset L CEANEREIT D 72 < & H03 mmfEE & RS bz,

2. 2 FRESOMBREOEIEFERIIREE

KIED Bt mm721F D Al LTC AR L TREDEORICIREz £ T ey I ab—va v
IR VRRGEE L7z, #ERAFig2lnd ., MHAICKE L TRER S DRIEICER T2 2 & Sk L THE
ECORMERBAIEIR I L O A o 10k L TR Lic, —77, MRkTFICNTET 2 23 ARk L
THRBRICHEEZATV, IRSITS CILRCENGOND T ERWLNE o7z, WTFRIZRB N T H i
TS COBECORICER KO AREE L T 2 Z LI Lo TBRABEEB L OPADHES 1,
LD ENARRTH D Z LRI,

3. SEXH

[1] V. Backman et al., IEEE JSTQE 5, 1019 (1999). [2] B. Kunnen. ef al., J. Biophotonics 8, 317 (2015).
[3] N. Nishizawa et al., PNAS 114, 1783 (2017).  [4] R. Roca et al., JJAP 56, 04CNO5 (2017).

[5] N. Nishizawa et al., JJAP 59, SEEGO03 (2020). [6] N. Nishizawa et al., J. Biophotonics 3, 380 (2021).
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Fip. 1: Results of line scans with different meident angles (@) Fiz. 2: Thickness of cancer ¢ dependence of resultant DOCP
along the red arrow shown in Fig.l. The micrograph of values of light scattered from pseudo-tissues with different
scanning area shown at the upper part corresponds to the detection angle @. The inset graph on the bottom left shows the ¢

probing points of the graph. dependence of normalized DOCP values with the values at r=0.
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Research on ceramic processing with excellent properties useful for applications of
biological application

FEEBRIXXRE REER (KRK)
RRIEKRE, dXRCZZ, Bl RE, FE X, 54 E. 2B RE. BB B, Jeffrey S.
Cross. K& t#, HEXE, R X, #F RE. BILXE, &EBE. %) ELEHRAA
, John David Baniecki, FEKXZE, #L M., FIKE, KO BiL. WMIL1T BUEAEEEM
& BRRT, A EFE. WREXE AIE, Fv/ odst MEBE. Z#HE, 32
BEEM ZR, HHF R, ERIEXE, XF EHh, iEIMXE KEBX. 452
X2, £AE X, FAFRE M. LA ZH, KPHMEZIEKRKXS 1. KTHMEZITE%RX S,
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(IBA~[=D)

1. HIEEW
AMETIE, FE, HHF. NLIFREVVEOELOBEEES I v I RIZTDOWTT
Ayl P EmEbtT 22 LICKVERGADIE-ODEB L -HBEZREIEHL%H
BLT W, 2SSy RAMBODTERICTISA F2IEILHET IREMBILNA /N—
H—IT7HE PRSYITTIN)—SRTFLELTOIGRGEEICE Y EFKICAISHFTED
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W REMIAFEN FEICLYAIRIET SEMARICERYBATEY . MRICERICEITSE
B RERESTmORE ITKRILTWS, —BNICES I vy AMHIE. ZOAKRTFE (70
Yy DU0) ICEUBHIZKE CEEZRZTDHIENHMBNT DS, HlRIE, EEXROHME
KIZIZEFAELADHY . BEDOALMICHEROACLZHEHT S LICLYRBOMEEZERT S
& DREBEICHE D, Tz, BICHMNZH #T50#E 0T, BAFONNEEREEZSC
EIZ EYFDOHREIFESSIZEODZZENTRECHDS, TDOH. LREOBRFEAMBEEDE
KIS ADEHI2IET0ey Lo JICET 53R D BRELBLVIEBNIDERARERL S,
AHAETHERNIZET2BLADES I VI ABEICEVWTREHRDHEZTOo>TVEIHE
FH (K2 -EHIMERR - %% OES7—9 ayvT&#flETS, 7—9 2 avTITE
ZL DESIY VADHREBICLZIEEZRELTCIO YL UMW EREE. MigE.
JHBE. NUFEEDL TOMOMHEIZRIZTEZEIIOVNTER - REF£E1T5. £7—2
D3y I THBONEHMROHMEETICLEES IS VI RAD S bR EEMEE L OERISA
D REMRRET 175, 2. HARARE
ERERAOE-ODEMLI-#EEEET 553y 70y U JORFEEEEL. I5<
Sy VRICEDLZOMEENSML. >S54 O THES N (FAER : $703
F 198 () FEEE R BHAABR. KAHR MK ) . 20FHAOEEIZLY Y
ETE—F
RBLELGOEN, BEVWAFICHE3BERZLERLGOVICREBELGRROBE LG o1z, X
AARRESHNREEHAREEFIEAEMEIGRMEERAR IO 2 M TEERE B
R ELI-a#EtES S v RAMHEOF/ BERTICET IME (KKRE : KOBRK) 1)

L HETHME Shi-
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A Microfluidic Platform for On-Chip Regulation of Cellular Functions
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HEeBrEt, Semd, Rt T8 () B, Aokt SempEfT
FORTRRT: RRERBANMIERT  #1E B

1. HIXBE™M
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HF KN ~ORIEOE A L ORI ~DOELT (BEAIN) Z8EHIcIT 5 4 v F v 70N
BREL VAT LAOBTEEIT-> T D, BERDTIE, W& PN ODNAZEB) I I RS O FEmEm) 7e st
EATol. ABTiE, EBRELT 02 5k LV 2 BEEMNSE2BF L-. £7-, & MA
M ~DOBIE TEAZITY, FREEIEY /T EORBO R REMEZ A L7z,

2. AEBE
2. 1 B LR EEMEH OB =
W BEREILERICIE, v a—FE (PDMS) il Rl ey s ]
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Examining the Effect of Sound on Haptic Fidelity Perception in Virtual Environments

Ontario Tech University: Bill Kapralos, Patrick Hung, Miguel Vargas Martin, Andrew
Hogue, and Alvaro Joffre Uribe
York University: Michael Jenkin, Robert Allison, Robert Codd-Downey
Shizuoka University: Kamen Kanev, Hiroshi Inokawa

1. BIREMN

The objective of the project during the current year was to examine the application of different immersive
technologies in anesthesia training. Our work has predominantly focused on cognitive skills development
(e.g., learning the steps of a procedure), and to this end, we have developed a serious game that focuses on
the cognitive aspects of anesthesia-based crisis resource management (ACRM) training [1]. More recently,
we developed the Unity Simulator for Epidural Insertion Training (USEIT) VR-based haptic-enabled
cost-effective system that simulates an epidural procedure [2]. Here we describe the addition of the USEIT
simulator to the ACRM serious game and also discuss ongoing work that will couple the USEIT simulator
with a data glove to allow various manual dexterity tasks to be simulated.

2. EME

We have developed a virtual scenario as part of the ACRM serious game where the trainee must insert the
epidural needle (using the USEIT simulator) into the spine of the virtual patient. Formal testing of the
usability and effectiveness of the system coupled with multimodal (sound, haptic, and vision) interaction
effects will be conducted once the COVID-19 situation permits so. The present system focuses on the
epidural procedure while the simulations of other psychomotor skills, particularly those that involve
manual (hand) dexterity, have still to be added. For this, we are examining the employment of a novel data
glove conceived at the Research Institute of Electronics and commercialized by Yamaha [3]. The use of
this data glove and its thin, non-bulky makeup will provide trainees the ability to not only naturally
grab/grasp objects but also hold the object in a manner similar to how they would in a real world setting.
This will support the simulation of a large range of actions including the common anesthesia-based task
that involves grasping a medication vial with one hand and "popping" the cap off with the thumb and
withdrawing the medication into a syringe with a safety needle using the other hand. Although formal
testing is still required, we anticipate that the USEIT simulator and data glove will position our ACRM
serious game system as a more complete anesthesia training solution that can be used in practical tasks.

3. ZEXRR

[1] K. Wilcocks, B. Kapralos, A. Uribe-Quevedo, F. Alam, and A. Dubrowski, “The anesthesia crisis scenario builder
for authoring anesthesia crisis-based simulations,” /EEE Transactions on Games, 12(4):361-366, 2021. [2] J.
Moo-Young, B. Kapralos, A. Uribe-Quevedo, F. Alam, C. Matava, and A. Dubrowski. Virtual reality consumer-level
haptic epidural simulator. Annual American College of Surgeons (ACS) Surgical Simulation Summit, Chicago, IL,
USA, March 11-13, 2021 (to appear).

[3] K. Suzuki, K. Yataka, Y. Okumiya, S. Sakakibara, K. Sako, H. Mimura, Y. Inoue, Rapid-Response, Widely
Stretchable Sensor of Aligned MWCNT/Elastomer Composites for Human Motion Detection, ACS Sensors,
1(6):817-825, 2016.
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Hydrophobicity-driven folding and seeded polymerization in aqueous media
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3. ZEXH
1) G. Ghosh, P. Dey, S. Ghosh, Chem. Commun. 2020, 56, 6757-6769.
2) S. Ogi, K. Matsumoto, S. Yamaguchi, Angew. Chem. Int. Ed. 2018, 57, 2339-2343.
3) S. Ogi, A. Takamatsu, K. Matsumoto, S. Yamaguchi, 2020. https://doi.org/10.26434/chemrxiv.12643166.v1
4) N. Fukaya, S. Ogi, M. Kawashiro, S. Yamaguchi, Chem. Commun. 2020, 56, 12901-12904.
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Recellularization of decellularized pericardium for locomotive tissue regeneration
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NIH3T3, C2C12%2.0 X 10%cells/cm> DFEFRE E CRUFI ZFERE L, 4 HRIORTRICB T Sl o iEs LU
HTEME A BIEE LT,

HEZLEOFER TIX, HHPEE, SUEiEHEAEO W T Lo Bl b Ol C b Ml 03 R £ ST b il
AR LS R ST, F7o. SEMBIZR TiX, Ml OBRE & REMHEZ IR OMERFS R STz, MlRiEE%
DHNEA YT, WTILOHINEHE & DI E~ORIRESE 23R v, B b O 2 i OfkiE 1
o o mOEL A E COEENBIEL SV, TORMMEEZHERF LN BT 5 2 ERHA LN o7,
SR T, MR R DEHERL N ZVR > THE L TV D HERH LN TE Y, SEIHLMNE o7
AR 2N TRE Cdo 0 BEAPE 2 s L7223 DHRSE 2 & 9 AW Tid, Bl Ia b O A5 e - SR
O E L TN TE B AMREMES RIZ S T,

NIH3T3 hMSC Cc2Cc12

Fig. 1 SEM observation of the Fig. 2 Calcein staining of NTH3T3, hMSC and C2C12 cells seeded on Various decellularized pericardiums after

surface of various decellularized

pericardiums. 2 and 4 days culture.
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Behavior of endothelial and smooth muscle cells on decellularized aorta

RREHERXZERMBMIERER, IMEF BEARSF AHEl, FEREX
RRRFRFRNAFIOO=TIVTER, FHBA
EHIERTE SRATLEIZE, NERTF, PHTETF

1. AR B W)

RBIRF/REBOEMIZH-ST, BFHOLENKEEREZETHIAIALAIOENROLONT V5.
e, EREHYHEBHN SRS ERELTHEONIMEEN TR IR (ECM) THARMEIE {LHEBORRED
EHLN TS, HALEFKEZHHPE) ICKYRARL-RMRIEHEBDI vivolZ BT EBEEE
BEERELTEL" P | BRMREABE AUV DEFPOLECOLTIE, FfEE #BTERE0REIRET
HY), BREEMARHEXORMIEERBZRAEIADETHS. AMET &, FRARICERFREBOEL
S2ERIEDF-DITHELREERI T LT, BifiabiBizR OV -BIRSERT /1 ADRAFELZBEEL-.
ZOUVEDBELT, B MEDOS L VHEEEDERE AT 5-01C, MENBRREBEISEEL, AR
R Z B~ DEELREILT -
2. ARBE
2. 1 BifBRa b i E O SRS SAE ST

TAQOREREER15mm, ESImmIBEIZEEL, RENEMEHE (SDSE), FiERAEL (Freeze thawing;
FTi%), HHPED3FBEEICLYRHIEIL AR 5L TRRA DML MEZERL-. 75 hri-RiHifaitm
EITDVT, ZEDNAE R, RE#EAICTEHEZTHo1=. DNAEEBLUH-ER ®IZKY, TXTOR
R ME IS ThMEA RSN -, REEMEEOERICKY, SDSH MLl E CIENRERER
IKAERIEL, BREBEOERS THAtype IVAS—HUAGHAL TNV — AT, FTIECHHPETHERIL R
HER M E TIXMEERE MK CHERA LB R S TV =,
2. 2 B OFMBENE ETORNEMIE. FEHMEDES

R EME EICERMERNEHRR (HUVEC) . ENME FEH#MAE (HVSMC) #1881 1=. &1
B, 7B#&I[ZCalceinFBICKVMRRIDEE M, BIEMEEFHEL - (Fig.1, 2). HHPRRMRIE METIERFA
MEREESIUEMEESERL-. — AT, FTRMIRIEME T, MH0EEYE (FHHPEERZE TH
=A%, BB HOBBIZHEVRIEASE A L . SDSEElaLME TIX, MR BENRE TS, oz £
T.HHPRHERREMEBEDIMTICKYELGLREBEZH T HMELE, N BEERIBL-FIEZARL. #ian
A, EIEMHIC DV TILITHRE LTz, MBAME . FIETIE.
HUVEC. HVSMC&HIZHEE B BICEEN RSN, & 7R & TIL HUVECIEETF DR L ERL.
HVSMC TIEHEIEZ RSN oz, Thiod

#REFLDHHE HUVEC, HVSMCLIZ, I I T ﬁ
HHP I . BEASREN , MEAME, b ’"---

ETIE. MEFIEEERENSEDOBIEILR ---_
Shhotz, ChEOREL. Ml ME =

S MEEEL B N, B ) Biomaerials 2010: 31: 35903595,

SEEET 2 FCEEEEEIIEE LS50 2) Materials Science and Engineering:C. 2015; 56: 494-500
ENHHENZD,

Fig. 1. Photographs of Calcein-AM stained HUVEC on
TCPS and decellularized aortas at 1 and 7 days.

3. &k



Tk ] §-¥ el R

Fig. 2. Photographs of Calcein-AM stained HVSMC on
TCPS and decellularized aortas at 1 and 7 days.
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Classification and evaluation of decellularized tissues by deep learning

FORE R PR A AR T80T, ARRI, MBART, FREK
I TREREY AT MELT RS, MR, A+
AL TR R TRt set, MEES, SAHRRR

1. HERE®

J AR CAR AR X RAEA RO AR R O RIS, AMETRIR A E R 8 LTHOYWLRTWS. i
Al Z #ARR B0 R Ge it DBIECRAFDNAE B TR T~ 5 Z L WD ZREN—R—E1H Y, K,
PBBOBETIE, REOOTHICLVERNELLZ L, FHMIFEOTBICER LN TWD Z & 233
Thb. AT, EETEZ A TR Z BB 2 HiEZ2BR%E 5 2 &, DA ki
REOFMFERZ UL T D 2 L 2 BRI E L, RAFRHAR & B bR o 558, DAl E S o
BB, I ROe — b~y TRRZITo 2

2. BAERE

2. 1 FEZZZRHVRMERBEHERDSE
72 REWROAMLEEAA A, & HHPBL ARG ARAE, SDSHBUMA AR, ~ & MAEO ARMBLER & HHPBLE
N 2 RS U7z, FHARED T A HEY 95 2 & CYBMG AT L, SR G & FHhE#E & LTHY
72, REBRCIIERIARF Yy T —27 DAITH 5 AlexnetZ i L7=. LD Al(Alexnet)| 258 & 8 D
FHI 21TV, FEREHAIZIG LTz, Z20%, FEESAICTHE YRGS L IR 2 Jea g 23 L.
AR & BRI AR O 08 & =082 TV, FRE T D Accuracy & R8O 72, Accuracyld,
BEOEGED 5 HOIE L GEINTZEBEROFIEG & UTR. RETE 2 H 7 Bl b o
OYERIZ DU CARALELAL R & BRI AL D — 0% TIE95% L Lo @WK 2ok L, = EH CRE DMK
FTLZHDD94.05%% = L, BIRIEE THE L7 ALC X 2 AALER 4 5 & HHP AT KL AR 0 2528 &
94% & EV M Accuracy T FE T & 7=,

2. 2 [RRERMCARRBEOFHERER ZRI4RIE

TOYHICT K o TR FE DS HERR S LT Al A O CARMLERARK, HHPBLAIAR AR, SDSHUMaLARRkD %
—H oY g E NS, E— vy PR L (Figl). BRILOEANEZEBETEL, Huogd
AR LE AV A E . RUABSER T A EMIZIRNETH Y, HERER & —F L THFERI O/
D72 X R LR & BB S Av7z. HHPRGAIRA LR O B — b~ v 73 2mEIC D2 D HWET
RHINTEY, B BRI TWD Z EnrSive. SDSEAMEEREO & — h~ v 7O RKE7 1
WA TH D08, Gutaff o IR CTARLER

CROLEBRRRE  HHPRRAERRIEAEAE sDsht AR L AR
AAE & r S e i b ol Ll | | 5
HEZ: 18 B D% 9% #5 Tidiin s U

Pt

WO T

FEAEBES R0 Zhide b
(I T & 220l oy &2 AT LT
WHDTIERWINEEZBND.

g

f— i

i

e = | R

| 8 iees | 18

k sl | i

3. BEXH A i = |2

1) B R, BORMR LA (AR R OB & 15 LSRR
k& %, Organ Biology, 25(1), pp.27-34, Fig 1 t— hvy 7&R0ORkE

2018.
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Evaluation of Cell Adhesion Characteristics on the Functional Hydrogel

FAERFLLAE AR TR, BRI, @EE1, AR, Ingkitil
FORXTERT: BRI TER:  ARESEDANMIIET, #IHTR T

1. HEEM
B Fa T 0 2 A2 b7 affiEOBREHL, IR OIS % 588012 49 2 H Ao b E
i ~IGH S D, 2 E T~ o 7 a il 7T S A ZKME M L lcw/wr~ vy a v a7
VINEEIRE LCBIRT 27V T7 4 7 A MOGRIETREZELTCE L, HENPORTARDTI VT 45
A2 MRFERFGRRATRE L 720 | ZAEAIRIR & OFRIZ LY ZHOHDF VT 4T A2 MTEWIEE L
ToXy RAAEE R T 5, ZOMRITIE, BIEESND AL VR ~— & HEREREE OO O R
— FRY~—%REL TN, VR— MR ~—DREDOFEML T 4 T A v MERRIZB T D EREF
WIERMAZR R b D, £ 2 TR TIIREREH CTEM L2 A — F R Y ~—& L Tpolyvinyl
alcohol (Red-PVA)Z &K L. 7 /L L liB(Alg)/Red-PVAIR S " MR LK L, WMCERNE, moF28
TRORIEIENT, 7" L7 VBRI ORI O A Wrd EEARAE M, AR BERE T, V7 4 F X bOELT
a7 ENb YR — MR ~—RT T T A MEARIZ ZIE T EH % step-by-step l ZfRAT L 72,
S5, b MAEBSHIIE293(HEK293) % AW T, /N> RV Z V% 28 &3 5 i s il B 2 340 L 7=,
2. AERERE

2. 1 1ZHPVAOER EAGPVANaCIZHRZAWVWDFIL T4 S AV MERK

Reactive red 120 CAEa%k L 7-Red-PVAZ A L. Alg /Red-
PVA /NaCl% OFH /7B 35 1F HRed-PVAD ST, 77 4
A2 NSO RENT LY AR — NN U~ — D% 8 & Bk
L7z, NaCIDOFRNINZ X0 A A 258 2 F089 5 & kM A
A FHEETH D, mOLoEEHC XY FME T Z 55
UWROCERENT S 2 & BHRICOEL S N ZPVARN R b
%o BABZIUT 2 REEE O AVWHEEAKFEZET D &
EH D BB E L TR |ONEAMIC LY G072
GHEOa T A=y a VERFEISND Z LRI S

- N N SRR TG 7
j/l/fx_o w/wIL~/)LI g /’i’ﬁ{ﬁ‘l L/\ Alg@ﬂgﬁﬁu k 7337;')Ca2+ 1 Alg/PVA:$H7}<@{1—§75)%;f\‘j§7{ﬁ L7
IRV 7 (Rl ~ A 27 ik 7 7S A X 0 Sheath flow|Z 8% BT 4T A RO RV

THE, WAFEHDAIGT VT 4 T A FDR R G

NElE S (¥ 1), Sheath flow & L TPVA & i Dtitanium(1V) (triethanolaminato)isopropoxide % it
T D ERODPVATIVT 4 T A NONRY ROUEERBIEE S Lz,

2. 2 FILTATAY FORBEEDREN

BRI A A D 2 ETARF VT 4 T A~ PVAF AT 45 A2 PR LT 2 Li%, st
AWIZ L0 Alg B IR, PVASESIERIIZHN T FICHEER L 7 0 T A MR R AL V&AL T
HZEEFRT, PAR—DFIRI—DBDERTDET 4+ T A MRRIAA E, B4ERIE B L 7L Z2 AR
THMBET, AA LR ~—D7 47 A MREMOEEEZMHI L EWE =T 1> a 35720,
ALy — ALV ARTNER DO EMIET 5REFHEL T 5,

3. ZEXH
1) S. Fukushima, Y. Takayama, E. Nasuno, Y. Yanagida, and N. Kato, Macromol. Mater. Eng. 2000586 (2020).
2) Y. Takayama, L. Mat&jka, and N. Kato, Carbohydr. Polym. 234 115880 (2020)
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Evaluation of organic nonlinear optical crystal for pharmaceutical and biological analysis using
low temperature THz spectroscopy 2

A b =27 2pkaiatt, BERE, BKilE—RD
w R, 2 RATHI

1. HAREHN

THzIE 5%, 0 FEICE < 9V HEEMN 2 F i f e Th 5 L ShiL TR v | EFM - RSB OH
LWty — b & U THIRF ST 5, THZIRE A2 EE3E S - AR~ 272 oicid, 67425
JRHFIEG, 8 ) 2R THZE ORI 23 L BE & 70 - T L 5, AIHEIERIE E(Organic Non-Linear Optical_ONLO )
fheml, RHIR, mH IR THZIE O 2 FIRRIC T 2B & L TR F BTV, [ U iEa o
T T > Th, M T LN TRRDITHZE AN MAPBRIS LS EOMEEZA TV D,
il 2 DR THE Z 2 THZIE A7 BV OZEFIE, B E O FEEIRIC IRE LIREAET D, THzH Tl
fi it B DR T & THZE WU ME S 26T 2 23 . ZALDEAVITEREEIZ LY RE<{Bpdh, 22
THA& VL, BRI KA 2 AW O @ fERE D> D1 HIRTRE 722 THZ I 43 e 251> 4 W CTONLORS i 4
FE L. BAEUTHZE A2 FV & THz# OWIURFE 2 LLE A & | fd b E & THZ A2 h L OB
M2 Tl LT D,

FEEIL, MER LR 2 2D EEHWCTHIEZITo 7oy, BIESRM AT T VA X DR & (ERT
5 ENNEET, R EED D ETOREEL 2> Tz, AEEL, SO mKRE L v ME L7k
TR CRHliAY T = Wiz gt Lz,

2. HRAR
A EH W72 ONLO#E il 1., 4-N,N-dimethylamino-4'-N'-methylstilbazolium 4-chlorobenzenesulfonate(DASC)
Ritd? Th D, Vo7 VEMPEAEEO LS Ity P LIGE L7z, BIZ, Ly MEL7ZDASCH{ S A
DTHZE S EEHRE R 27377, A ODASCHRIEMAREHI I W TH . — A ZRDASCHE Y & [FFRIZ,
#91.0, 3.1 THZIZWIN B'— 7 23R S 41,
A7 CTONLOAS &b O el 25 W HE T &
D ERAT S EATCS T DASC 10Wt% pellet
AL LT, A LTTHZI A | 70K
N ERE 52 HIFEWIRE — 7 XK
LKL WMRICLIZZ LIk D0
e tEOIR T &2 SO LTV D ATREME S B
Abhd, 5%, BIRICLZZ &Ik
LT L. AkD AR TH DIEHIE
(2 & 2 THZWIURFIE O VM DU T " e
L7, ]:requeﬁcy (THz) I

-
| L bl 1 . 4 . T . T

Absorbance
I

3. ZEXM

1) T. Sasaki, T. Sakamoto, M. Otsuka, Anal. Chem. 90 1677-1682(2018).

2)T. Taniuchi, S. Tkeda, Y. Mineno, S. Okada, H. Nakanishi, Jpn. J. Appl. Phys. 44, 1.932-934(2005)

3) T. Matsukawa, M. Yoshimura, Y. Takahashi, Y. Takemoto, K. Takeya, I. Kawayama, S. Okada, M. Tonouchi, Y. Kitaoka, Y.
Mori, T. Sasaki, Jpn. J. Appl. Phys. 49, 075502(2005)
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The investigation of MISFET with multilayer HfN, gate dielectrics

FOTERY: THBe HRIE, KRB
FRY: A LAARERT /NPT

1. BARE®M

UTHE MOSFETOBHMEIZ LR, W35 E =R & FFohigh-k# L & FH W 7 EOT ORI R ST 5,
INFETHAIE, ECRT T X~ A3y 5% T, HIN3/HfNL/Si(100) FEE i % in-situ 7 12 & 2|2
THRT A EI2X 0, FERISAB L VEOT0.55nmA S oz 2 L2 |E L TWA[1-2], ZD2)E
D7 — MRS 2B 5 Z LIk o T, FREICI T D RO RIC X0 &SRO
HEENEIML, EOTOMRBMN AEETH D EBE X HiIVDH, £ 2T, AR TIE, Z DL EHEE A MISFET
OIEFIEE LTHWAD Z LItk 5, ERFHEORF 21T - 72,

2. ERR
2. 1 ZREHNST— MEBIEZEIT HMISTAA—F 50 : — 10’
U, MEREEL LT, BN RUHINGERIICER | 7 e L
L7=MIS & A 7 — ROC-VARES X OI-VEFHE 7 B h I i
o, WEEFB KOV — b — s EiEHEE AT, #E0 Y T |0
BEEIZZENZN13mmTH D, KLV | FBEEEEeTIC Wy e igj‘; §
ONTHFELMEAL, IBBLICBORECBFS | T NG w00 2
EOTIZZ N 210.56 nmds £ 00.69 nmTh v, BEEAZEE PDAS0 Cilmin | ESO0) JThe =
REBLIARNC L ib7rs, St REsc ks 6o 0 BN, a1
ThoEBEZLND, £O—FT, =k — 2 BRASME HIN,/HIN,, HIN, JHIN, /HIN, /HIN,,

s . HfN layers
L TWDZ bbb, Zhuk, MEBEENHERKL TH

Bl ThS, COBMREY . iEEIESENECT o M EPER(E)BEOT Y=
T BOT#MIKS A 2 L <, e b — s iads O g ) OHINGRERRAAAL.
WTE DL abinoT[3],

1
2. 2 SEHING— MERIREET SMISFET o
o . R — 10°F L/W=10/90 pm 400029989989
X212, HiNp.3 KT HINGE W 228k L U4 EiEEiE §_ 1071} Yo/l = 2.5%105 o0Cee
&2 A9 HMISFETDIp-VehitE 274, fiH Shiz 47 = ?é 102} $S =71.6 mV/dec.
Ly ra b REREESS)IZ, £t in, 2055716 g 107}
mV/dec., 4/EDHET2.5mV/dec. TH Y | RIE/RSEIE 5 élwm%
Nz, SIS, M ST 4 T T, DB OBE25x10° G el g el =810
ThHOITH L, 4BOSHET8X10°TH Y | Ll k] EL -gmﬂ"x. §S =72.5 mV/dec.
TB, Tiud, BEBEAES MBI LICEY, ATY A el A —o2laver
— 7 BRDUE OB & L LR OB AR L T el | ——
BILICEEL TS L EX bS] o050 0 05 10
Gate Voltage [V]
3. =t M2 ZJEHINGG — MR A A3 5

[1]N. Atthi and S. Ohmi, IEICE Electron. Exp., 13, 20160054 2016).  MISFETDIn-VFF{E,

[2] S. Ohmi and S. Kudoh, JSVS Sputtering & Plasma Processes, 158" Meeting, 33, pp. 39- 48 (2018). [in Japanese]
[3]S. Ohmi and Y. Ding, 77" Device Research Conference Dig., pp. 181-182 (2019).

[4] A. Thara et al., IEEE International Symposium on Semiconductor Manufacturing 2020, PO-048 (2020).
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Development of atmospheric shower head type plasma source
for uniform treatment of biological surface

FOR LIRS ARPEXELANMIIEAT B W], BREBET, (LIRTEE—, ROKHHEE, MhipSes
Jee S - BSMPESRBIR AR M4, j‘ﬁJﬁi HA

1. ARERNEREB

KREERIE S TA<1E, 77X~ RBENT L ABGBEHCE
B 523, e piGEfE AR C& DD, TTRAT v
RO R T2 E OB O F T LERTZ 1 TIERL, KB
7R EDEERORELEICHIEHIN TS, 7T~ HMLEE
KU H- 2 DRk 2 IR RAZIZ T TR~ I CA RS DIENE
FENRZ 5L THY, ZOMERREIT T I A~ LS DT A
FRICE S TEALT D, Fex DT NV—T"Tl, thax 72 TARET
TR LT TR EAERTE, TARELHIETELRRIE
~ VT RIRE R T XA~ AL E A BRSE L, M R R
5% 520N T TR IBARIREIC LT, £ LT, 7/ AdE M1 FRTEEDT TR ILE
AT AR R~ D & o T8N EBR A AT > CE e, X\ EENERRIZB T DX N\ aBE~DT TR~
IR F 2 I NTR T, — B DEE G0 53 T T8 em B DY 7 NV a K DI T T AR, #2308
EEDIRIR T ZETHAE T T, EOME, EFR _BILIRFEDOT I TH IR NEMHRL,
AT RL TR,

LML, ROV 2y MO T T X< B CIRE A mmEL E OMER LN CTERWD, 2L 7B ASH
éﬁ%*z»d &, JRWHFEOERIZIZ IR TE R EE N ML E CTH o7z, T2 TR TR, mHEHNEOTZ

VILE AP L T,

2. RREEBHEITSATLEE
AR TIE, REE T CREBO 77X~ LR FIREZeih BRI B ICIE B L, SFEE NV TE
TV, *Fmd 228 O EMBD FAS XM AIZFFEAR TEY, BERENCT A2, mEELEmT 528
2RV, RS CHEME —R 7 I X~ ETED, ZONIYEEL~—AZZE L B O 75X
~IEE O A 212”7,

. @ wp | OOTEEL FHOBEINCT AR ARL, T
DEMRNFRT TAEEL D /NS T T A= EA IS v T —
REHE : — R T 5, ZHUckY, [KEPHO 7T X~ U 3 AT e
! 7%, i, MBS HOR N E L2 VD, ﬁk*?ﬁ
A2 iy = GoRCTIH BT CDS, A BRI

/—IIIIIIIIIIIII-:'_ V%, MUREEPH ilﬁﬁ%%mmkﬁco“(u B,

Lo R — FETIL, RELzE BARAELE & T AFE DT AR MEAT

i DFERIRE _ou\ﬁe&%a“éo

ANTRER
X2 [hHREA TS X <3k @ O 5

Xk
1) Y. Yanagawa, A. Okino et al., PloS ONE, 12, 2, e0171942 (2017).
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HHTIEREREG BEREFTERER WE Bk, NE 8
FWTERY FHHREFLERER AR Rt
FORTHRYE ARKRPEEEANOITERT Aok thEE, Wi BA—, #hir R

1. HEEM

LREE T TRE N, I8 D RS U7 FEAR SR i 0 J& PrfEIk  2 38 1T 24 B IR B O =7 C
BV, R F IO BAREFTROBBENTE 7 0—7 L CHATHLIZERMON TV, EREmTT
REERATHZET, ML R ORI RSN A E R Z Y (6 TA A= 7 LT, AT VT
PIANALE ) TaF— AHURDRE G %, SOC2IREURZ NI T VA A LTI LTZD T 5283 TED.
ZORIEITH WD M, BEBRCERE DR THHI-0, BWOBUKMEZRL, TEARAERREEOH
FPEDME Y, ARAFTE T, BRI~ FMEEZ &GO LI EE BEL T, B —ERE 2 R KIR
TIRDRFHZ K> T E T DI Lol ATz,

2. ARAE

ARFZETIE, BAIREER B X—H T ARES4nmDFEE TAgh ANy 2V o 7 U= R 2 ERL L, Ar
HADRKKEIRIE 77 X~ (HINEE15kV, JEHEH8kHz, ArJ ADFi&10 L/imin) Z#REFLZ. 20
L, IR Ly S OREBEHTE X F3em, BHARRIISH CH -7z, 7T X~ Z BT Hhik
T, N LMK OKEORIREMHERT 2 &, KUIRT X OIENY 2 RE, HETITARVnH oD
BARMLIND Z 2R LT, TNENOERORE T T XE VhEFHEE T2 720, H1Z632.8nm
DHe-Ne L —W—% T, FEWRO AR AR AR EZRE Lz, KRR Koz, 77 X~ g
RTOFEMRTIEL, ASA (T 7 2l 5 AgllE & OB EIZAS T 24 5E) 43° FhTlic8ih ekl
4y TICESTRET T AE L ORREHR TE 2. 77 A~ BEEOEBIZOWTIE, RISk
WT 1y TRBNTZb DD, HEIIZIRA Y, JE A IS D2 TR G O T & iR A B) O
KPMRESNT. ZORIL, 77 XA~vBEIZ L > T, AgERE CONRBELNEE KT H 2 L
ERLTCWD. A%I%, ZORNEMRIAL, Rii7 7 XE 0 ORIREMEZMERE Lo, ik a2 #K
b3 5 FEOMNLZ BT

1 ' nEia
0,75 / -
Ei ;
i
(a) 79 R W& ~ 05 / -
% Ag(t=54nm)
ﬁ&%- O -
. 79 xemmi || |TAN
— 7o Romare ) LEE
W31 42 a3 41 35
(b) 77 X=l5 A& ()

B1 R&EEE 77 A< RS & 2 AN K2 KRRULEE 77 X BEHT X 2 ASA
A EREE R D 21l I L thER D 2L



P3-19

NEEH LM T SA ZADD DN TFF A<=y D
BA%E & I AR EEE FZER
Development of miniature plasma jet for endoscopic hemostatic device
and blood coagulation experiment
FORT RS RREZELAHIZETT, AIHER, FKHEE, MEFR7EZ
ESZ A TEE 2 —, BOCERL RS A EREIIERT, mAaR] R

1. BAREMN

VAR, SR 5 100°CRLE O RGFIRIE 7 T X~ O MIREFE R A s Sh, KR kmEE LT
FEHERTWDY, Frx o7 —7 ik, WS T IEnFICEE2. 8 mo/NUKIE T F X~z v b
EEBOIDTV o ERACCTERYELZY, Zhid, AHRSIOERS. 2 O I AN THERTH Z &
DTELREESTHD, LL, #FORNTHOWEEFHL LS EEXT25E, Z0ROY =y M
ERTER, &2 TARIIE T, ERL 45 mO/NMT I Xv ey MERIEL, 7% OiikzE v
T¥ = v hOIMREEE N F 27 L7z,

2. AERR

2.1 IMNTSAITzy FORR

BRLE7I X~V =y ML, RIOX 9 ICEEEL 2 mD 7 /b3 FHOEORNENIZES0. 25 mmodiE
MEBLE L, TOEOMUDSNTRICEIV AT L ) ICERZEE LI-bOTH DL, 77 A~AERH A
\IZFEBROERELY; T, EERA~OBRIMEN R <, ez A CIZ< W B bRFE LT L, s
1.5 SLPM O _FB{biRFEEENICH LN D, B

[l250 Hz, 4.0 kVELEO@EEZAIMT 5L T Arsion bibe
BEILT T A HERTEDLH L 2R LT, ~N
2. 2 JHAOMRKRIZNT B in vitrofkERER

BIR L7277 X~ = v b Ok e E & 5 2 i

RBH120, T X OMUE A VT2 IR GEE S5 21T -

Too IRFEARHARICE Ny M A2 HWT2. 0 Lo ik Plasins
2 FL, BJ53 mm 22GEL 5 SLPMO "Rk X1 B L7277 A~V = v b
FBLW, 5.0 kVCERK Lz MbRFET T A~ %

B L7, BRATH%ICREEO Rk 2 EA D, o ER R
Var I ATAZ T UTERE L TR0 iR % 0——— SCORE 5
A5 LTz, W55 ST AR IS IS 4 < 3% L7s ST

WIREERO0, MLEATE F L7 EBICET LIRS ‘ *_ Plasma OFF

& LCHS ST Ml o 5 4 6 X BT 3 ; '

T LT, MiREEER A P L7, ZORER, 21 5
AT E DI, A A TR S 58RI 95 £ TS =
IBRPLL LB DTk L, 79 XA~ %W LS54 "
TR CoE Il Lz, ZORERXY, BB LEY 0
5 XYy b R E SR 2 5 t 2l b e BB
RS UTc, A%I1E, AWK E Wz in vivolbILZ5E X2 R L7E7T A~ = v b O MK E:E2h 5
BEFERTHTETHD,

Metal wire
0.25 mmg¢

Plasma ON

3. &EXM
1) Y. Nomura, T. Takamatsu, H. Kawano, T. Azuma, A. Okino et al., J. Surg. Res., 219, pp.302-309 (2017).
2) M. Kurosawa, T. Takamatsu, H. Kawano, M. Yoshida, A. Okino et al., /. Surg. Res., 234, pp.334-342 (2019).
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Study of all-solid-state ion selective electrodes for multi-ion monitoring in the intraoral

FALRZEGEE 20T 708 BMsL, BREMY, &iEE
FOR T RRFPARRERBANIITEST  KRAREE, WHEH, aRA #rmekr

1. HFEAM

WA AE T D34 A7 4 LV AR OMESHRH L, EAE LRI LD O REABK ST D #h
BEL D, - T, 9 ERORIEIBMIECZ OIMHIRNIR 2 BETT 2 72 OITITMERC A A 47 4 VAN
DOpHR AN T LA T (Ca®) REZR E A FREDDEGEIICHET 5 2 EBAETH D, BifE, A4
VIBERZNET D HIEE LT, 2ERA 4 8IREM  (Solid contacts Ion selective electrode, SC-ISE) ™
BAFENHEA TWADD, ARWFIEIE, DRENIUINREE B CliinIc Ca? IR E A R E e/~ A 7 BT /314 A
DPIFEE R E L, HEFEOA A4 ZFHITE HSC-ISEE 37 31 ZDERIZHOWTHRET 5 & &
HIZ, HENIZIEWRE TOM R 21T > 72,

2. ARAER (@
2. 1 2EHRSAUVRIREB (SC-ISE) DOHUE
X1 (), YERL L 7=SC-ISE & & OIS % /=4, W
WRIZEENDHCa%, Mg?, K., Na'A 4> D% 2 [Tk
T HAF ) T AT EELA A VEIE ISM) 2 1F
B, BZEREE, 73— MNTiEE Fary 7y
AT 4 TR VW TSC-ISE & L=, fREM e O EN
BREE & LT, BN 2 AR L 7= A A IR E A2 Ol
WAEER L, B Y OBERFE, SALEM, ViR
UM, R & Ao AL DR FI LT-, 2T D
SC-ISEl, BEARTICLSKH O =T 4 v a=v 7% [
11T-77, L Mg?* : 27.8 mV/dec
2. 2 EB#ER [
BN, A A PREE T L CSC-ISER & 7372 L
ER 7T, Ca A A OWEREREL, RAE ® ¢
KDCa> A A IREHIPHYZ 5101.0-4.0mM & L7z, i .
K1(b)&k v, ERLL 72Ca** SC-ISED R /L A BLA S L Ca? : 24.8 mV/dec
1324.8 mV/decade DIEEZH L., RN A FDOX ) 2001(;_4 1SR o0 ey gy
bR FE AHERE (29.6 mV/decade) & ITVMEAZ ST,
E7-. ISMHOA 4/ 7 47 #Z5W L, Mg, K*, Na* 1A RE W
A F U ERINT HSCAISEAER L7z, Zh b OEMAy
MWTHEEBFED A A REZFHIIL, &A1 A2kt
LIFPWEZFHE LT, RMEA A DB OW TR LTc, AR TIZ, A A -EFRHEE L
THWLEENMR Y = —2ZPEDOT(PSS)/* bPEDOT-Co~AEH %5 Z LIZ L0 . SBAHENZET D
TEHRH L,

3. &R

1) D. R, Felipe Dias et al., Analytical Methods 12, 1702-1710, (2020)
2) M. Urbanowicz et al., ELECTROANALYSIS 29, 2232-2238, (2017)

Na*: 45.0 mV/dec

Lt K*:43.2mV/dec

Eff (mV)

¥
s ®

X 1 B8 L 7-SC-ISER OV DiERE
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High—speed temperature controllable multi—gas plasma jet for life science applications

FOR TR RRPESEBANIITERT, MR, SRS 5T, AR, PhEF SRk
HAERIRSE, Zrafnsd  BYEZEOTZET, Ml g
JEESE - B in PESE BN A W SEERE, IR —

1. RILFHARBEHE TSIy

AR, RN 100°CREDINR O 7' 7 A~ % KKUE T TRIEITER T HIELNTTREIZRY, #7258
~OIGADPHEATND, KUEDORERARETHY, USRI GBI EL 52 7o\ Enb, #EE MRk D
THEISATET TR, AMB PRI E~OICHB RS TN, Fx OWFJEETIX, HHEE ) LITMSIIZ
TT R DT AN E A NG A T X DIRERIE 7T X B AR L CE T, K1, RO~ /LT AR E
HE 77 A~ =y O E R, IREZFIE LB E R ERAEZ & BRO T I A~ oy MEMKIZHTL,
ERNTORRITT IA~ AT ADIREZFIEL, #& RN T A~ DIRELHIE 2, BFRLLE
BT, 77X~ OHAREZL5CHBIICETHIETDILITRIL TWD, Eie, ZOEEZ AV T
fa~D 2 IEDEAEEB LY, UL, IRV ORENLETHETOIFMNEL, TIR~DH A
T E DR E RN RS TlEn WO BEN BoT2, 2 CARBIZETIL, 77X~ O @il 7 i il k1
DWTHRFEIT ST,

2. REFIHEEORER

T3, WEROESEHIE ST KISV T3 L/mind20°C DO ZE %A 10°C E FEE 5720 (2§ HREM 270
R, HARENL, 7TFTRA T AN ADD1 mmOALE BV R4 B L CRIE L7z, 1R Hl AR 3K E K
Fidx= ) — &V, F5— (TOKYO RIKAKIKAI, MCB-1210B) (Zd&-> CIREZHIEIL7-, HAREA E
HAHEw2854, 200CHH30CIE ERSELETIZI3EH LT, — 7, FARELZ TR L55 TlE, 20°C
MH10°CIZFE FEEHITIXI9GZE LTz, Ziud, 77— CIREZHET 54 LOIREEHIEITIR OB BA3 K
&, FTEOREICE S EDLETICR B ZEL COZERERER THD,

AT, 7 —IHRIRIZHIBEI L THALEEZBHL TRE, TAOLEFTEOREETe—4—T
INEA 21 FE IR 2 A 2 A U TERT LW T A~ 28 2 R LT, 2 ORISR A B 212~ 37, R
FIERIKIZT 7 —DORGEE ETHAL TRE, 7IA<EEICEATHEAOT T A~ LRI Az —
S —TIMES %, B EOREZVRERIEIRIAROIRELZZSE T, T TR AD % EHEINET
LI, B HIEE B o LA TES, EBIZ, IR ARERTO N ABEAZFEIAEL, b—2—%7
=R ZHET HZETREREO R TEMEE X HFENTEDT20, Bl 2 FXIEE Z IS i) O 7% i AL
PRALBRIE R O[] BN RGAEIND, FEFR TIL, FILWIRESIEE G XUCI1T 2, IR BAEME L IR HIAE 0O 1 B 72
ElZoWTHET 5,

Feedback

Gas Flow Path Gas For Plasma T
Production 100w

2 VT A ARERE T T A~ e b 1 R IR IR S T RE e~ LT AT TR b
3. &EXH

1) Y. Yanagawa, H. Kawano, T. Kobayashi, H. Miyahara, A. Okino, [. Mitsuhara, PLoSONE, 12, 2 (2017).
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Impact of ultrasound therapy on medication related osteonecrosis of the jaw

FACRFR AR AR SRS SE R R 0%, PaMEER, B
FOLTIERT: AORPEFELAMIIERT, MIFMAYT, AR

MR B

EARRARR— | T A7 70 EF RN G-BE BV TR EHRR 21T > 1256
PR L FIET D 2 &N D5, B WRIINHIZEBE A E BE5E (MRONT) 23 AU TLOk, 204F3E< 28
il LT D28, ZOPREE « IRIERIEIERMENL STV R0, MRONJFEIER O FIHIBERE CII PR SE, #4
FERIC L BIE, EITHICIIE B RE, SHEURAMEL 20 ES L, BB 528480 H 5, MRONJ
BEITEREREFORRE b2 < | BITEDIRE CIEZAIMMER ., BORWER . EOMERLH Y |
RN O & e/ MR & 287 AR 1B RORIUL 1B TIE DML EEN TV D, — . BERICITE
TBRIARIE, A A7 4 )V DREEZN R 72 EVEI ST D . MRONJ O 72 72 1R BEERIL O FIREME NS 2.
HND, L LR BRI TW S EIRESE CIEABES DD OIS & 72 0 53 h R E 6
NDMIRATH D, ETIRRIEOMESIICER L bl 22 8. ), BURRFE oBE, 3B L O A EN
& D B IR DMFAE T D PROGEIR T 3 IR T R 7 FRRML i & IR B - 5 5178 & O SRHRGET
WEE LIRS,

AHFZEIL, MRONJ~ 7 AET /L 2 U CRE I OMRONT TP - 1BHN R & MGt L. R E h~
FRIRICH D2 OFRET — 2 DIEEZ ATV, B E BB ALEE O - AR EAITO ZLBNHETH D,

2. HEME

2.

1 EBEIRIZK SMRONJFRAZIR

~ 7 AN VERL U 72 JRE) 1 (frequency: 3 MHz, pulse width: 200 ps, PRF: 1 kHz, effective active area: § mm?,
Tspta: 363 mW/em?) 2 L €, 5 (20min/day 2weeks)(Z . 5 MRONIFB5 205 & #iFt L 72, MRONJ
R LB SRR CIIA BRI ER B o7z, £z, ROV A S A v BEE K
L7=& Z A, MRONJEBIEKeratinocyte Growth Factor (KGF) PEA & 23E B T URSBIAH S EBAE L
T\, F7o, BE BN CIZKCREA RS 2 b a—/L LL F CRIE UKD BAF 71538
DOz, —h BRI O S LAMEIFEEE 2 R0 2 & 23 5 AL TV S SemadD O FE A B ASMRONIEE T
. Ty b= AR AREBIC LR LTS, BERBRICLY 22 ba— A L)L E TRIE
LTz,

2. 2 EFAYTHORE—RBGABRBORRME

BRI R BTN 2 BT 572010, ~ 7 A E— R EEI T %
HLDIA A P IRIR IR ORME AT o 720 A1, FEHERRA B~ O RBE I O I5HE
U a b= g U EAT, RIS L OE O~ ER - BIER O
BV AT 2 TETH S,

3. &M

1) H Mawarid et al. JDR 1339-1345(2011)

2) A Movila, H Mawardi, K Nishimura et al. BBRC 42-47(2016)

3) M Tabaru, K Fujii, K Nakamura, M Ishikawa, K Nishimura USE (2019)
4)K Satomi, K Nishimura, M Tabaru, K Nakamura, et al. IOC(2020)
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Theoretical study of design of low-noise amplifier with lossless feedback

JKERE: oW E R 2 Es RIMEY, N4k
FORTRERT: BN ZERe  ARRPESRDATIZETT  OhsE <

1. BAEEM
It is known that designing a low-noise amplifier (LNA) for its minimum noise figure (NF) is not the best if
the design goal is the lowest NF of the entire receiver (RX) circuit for biomedical applications. A better LNA
performance metric is the noise measure (NM). The NM of a two-port is given by M = (F — 1)(1 — G,)™ %,
where F is the NF and G, the available gain). However, if feedback is allowed, the minimum NM can be
realized with different combinations of NF and available gain, depending on which the RX NF changes. We

theoretically studied the low-noise performance limit of an RX when lossless feedback is applied to its LNA?.

2. HERR

2. 1 Minimum-noise-measure-based feedback LNA design
The minimum possible value of the NM is a so-called “general noise invariant”, in the sense that the value does
not change by lossless feedback®. If an RX is represented by two cascaded two-ports, its overall NF is given by

Fi, =1+ (1 -EG(F - 1), €Y)

where EG = (1 — M;(F, —1)™1)(1 — G,;)™*, M; and G,; are NM and available gain of the first two-port
(LNA), respectively, and F, is the NF of the second two-port (rest of the RX). M; should be minimized". But
even when that has been done, there still is a degree of freedom (i.e., combination of values of F; and G,,) the
designer can play with. Provided F, can be assumed fixed, to make F;, lower, EG must be made as large as
possible. To that end, G,; must be maximized. We developed a way to find the maximum value of G,; and

required circuit element values of a feedback network?.

2. 2 Stationary value of RX NF

It tuned out that the value of F;, found by the method mentioned in the previous section is actually not the
absolute minimum value. However, the latter is very close to the former, and the design method of the previous
section works well for most practical purposes?.

2. 3 Conclusion
We studied how the noise performance limit of an RX is dictated by its LNA. The NM works much better as an
LNA performance metric than the noise figure (NF). The invariance of the minimum NM by lossless feedback

can be exploited to design feedback network for better RX noise performance.

3. BEXR

1) H. A. Haus and R. B. Adler, Circuit Theory of Linear Noisy Networks, MIT Press, 1959.

2) K. Ono and S. Amakawa, “Theoretical study of optimal feedback LNA design,” International Symposium on Radio-
Frequency Integration Technology (RFIT), pp. 201-203, Sep. 2020.

3) J. L. Dietrich, “Unified theory of linear noisy two-ports,” IEEE Trans. Microwave Theory Tech., vol. 61, no. 11, pp. 3986—
3997, Nov. 2013.
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Investigation of Temperature Factors in SPICE Modeling of Solar Cells for EMS

BILEEFEE EFER TR e R 2R
FORTERT: ASRPEERDANMIZET A 5

1. AEBEM

%5 AR EEOISHD —2 L LTIEFRHAe RNy ML 2Z BT A6 &35 51E
FEICENMES 2 IR ~ OB AN STV 5. ERAHIEERRT, AEdRET572
D EABFICENE L 2> DRI ORI THMERHIFF SR, REFECIE, R A GRS 2
E LI BRT R LX — %R T 57250 EMS (Energy Management System) O KF5E
MOBER IZER L, BT /37 A= 2ZE LG5 OREIZ OV CRHME L 72
SPICE &7 /L1017 9.

2 MEKR

SRIRNE L BIRFFEAEVWEZR 2050 L LT, BEICET LRI A—FE2HE LT3
BEYI2L—a 279, KEEMET VIZATIT2BHEICIE, 20067 H 1 D
1 S DF =2 2% e+ 5. BEIZE, SPICE DT 74 /L METH 5 27°C, 1 HEE
®%ﬂm,KW$@%/J~w@§ﬁmf®3A& VERET S, AMKRIRICITE LT

BCHESINZT =2 2L, KEEEIE Y 2 —/LORERE SAT (Sol-Air

Temperature) I EHNCTEET 5.

SAT = t, +

i
(D)
0

ta lTAMVRUR, a X HSWINE, THIHKNE, aldBMEERTHDH. HIEWIFEIT 0.8 &
L, ﬁﬁ%#inw#x@ﬁmibﬁﬁ CHIZEM L. K ICREE 27C, SRR, K
BB D R ETREE I ZFRE L=
Val—va UERETRT. %ﬁ
R, FERRERERICHTHUI
2 b—3 g URSROBELREFT
MAEREZ WD, AXIBORERITT
7 v MEDFEFR STITEN 7

\\“ - yE > AR _o_’_._’\‘ ‘I S — N
<, Yo AR LRI — SR
DXL &1 LRI 8L SRS /  —hi

——% /: —/V%tm(m)# =

k%b\f;&b 747%/1/]\{45’6\3’7) 0 7 8 9 10 11 12 13 14 15 16 17 18
é 27 C@ Eﬁ‘l@%’lf&)é: kﬁ‘ﬁj\ Time
ho T

M1 FEHEREZICELDYIab—a U
3. ZEXH
[1] N.Ishihara et al, “Energy Management System Modeling and Simulation Techniques with
SPICE,” ICEE 2016, 2016.

(2] M fl, “KEBEM—ARSEEEF OBRYE” B EIRITZER S =, No.71, 2015.
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Development of COVID-19 drug candidates using structure-based drug design

Gy FRERERTTERT, it 1
FORERERRT: BB T2, #Riils

1. HIREM

Frla ;oA R (EERVEER SHEGEEE-2[SARS-CoV-2]) 1ZCOVID-19DJFEFE T A /LA L LT
[FE S 72, SARS-CoV-21%Z DI 72K, ik, 2D WVIFZERUEE T L0 R EmE L,
NRUTF I/ a5 &R Lz, FETHEEMEEY 7 FUBBIIBIHE S TICHY . ENTET
AT HMBGEEIEDO L AT U ENL EPIRIERO T X A 4 VU AREIICKR SN WD 0o D, X
DN KRB RIBRIEOAEGRICITE > TR VWORBRTH D, HEOLIIR T v 7 IR a =70
B, AGREIRE D O BRF B OBE IS & & D AEMIEML W T — % —-X— ZAChEMBL (#7200
FALEY) oA vV ary ) —=v7IZRY Ak, RGO KBBERBAZ Y —=2 712X 55
SARS-CoV-2¥ED EIMEMILEW A U A ME LT CREZITo72!, R LI EERLEMLEYIT
LG OB T 2IRBETHY . FI2IE, HUEH. FUEWE. JUERFE, PloX a3k fi
JEYYESE . PURIESE (NSAIDs) . HUSHE, O RESE, HEE, fio oA HE, Jukirhden &g
FR TV, Al BNZRKI B RIZ7 3 —BALETA 77V —%2HT, SARS-CoV-2 A A
y7urrT—8 (M) HERLE LN F VRS == 2k FELAEmL LITEEE
AbA % BT, B LA IZIZSARS-CoV-24 % # /7 B HFEIZ X 5 U A L AR TE AN 2
FNT X 2 YR BT 2 e 70 & NN B 2 N L 728 s THR 5 L L CORIEC IR EIC
X% A M A A b — 2P FRIC L DCOVID-1915F 0 R 2 BT 2,

2. AERE

AT DO RBERIEA 7V —= 0 T O RERE X, 74— HARTAT T ) —& L CQIfEHD
BNZBEROV T K747 70— (1390(bE8) 5L L TMPea R L LizmkEEe Ky ¥
T2l —valilidN—FxNVAI ) == T aE, 7 7 AXRNTEIT o, TOREE, 11
FHOBHEN LR 58AMO e v MW EET-, G ohi-t v MEAEWIX, 1T, ER, GR, LXR,
PPARY 7 R ThHoTe, ZIWOREDEMNZEERY T FOHZP ey M LTHLNLTEZEBE L
I, METEYEEALIC 7 ¢ v R CTE D00 F A XA BHEREZE L Z 2 b,
BONTNFEEO TGO Ky % o 7VE— REMIT LIcRER, BRibawEIcimo Ky ¥ o
77— RT3 nhnolc, 22T, FERILEMOREKN I v MEEMIZONWT, 77
ZA v My TEUEEIC X D E T HEMP2/6-31G L~V COMAANE RN 2 % L7-, 8. Catalytic
Dyad®DCys145 & His41721F C7a < | S ML A EAE T 5 Bl O HisFR A & OFFEF BAFH 25/ &
HRMMEICHES L TWD Z RS hotz,

3. &k

1) M. Tsuji, FEBS Open Bio 10, 995-1004 (2020)
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Elution Characteristics of Magnesium Alloys after Irradiation of Atmospheric Plasma
-the Second Report

R RFRFPeE Lt EASEA
FOR TERFARPERTATGETT  AOKGEE, KIERM, ¥ 5eE

1. AEEM
SREMEIEHOCZERERA 77 0 MUTRETHREDH S5 A7 L AR BT Lb
X —MEOBFHNTF X &M ERH D0, —RHLAT TSR ICBRETHT GRETIT) 2=
HZUENDH Y BEOABITIRE D, BEMCIIRmAEAEICEESBmD > T 2 ENYEE
LWbDODA 7T MZXDBMISNEHRETE 72\, & 2T 7 32V T AEEDIROE
PEZWICRIH LT BRRIME $PELE LCoA 7T RREBPITONTWDER, HELWE
REMHIT D Z EBES TIERNZ EAVHI LT\ D, ABFZETIE, iz e Rk s LT
RREFCTHRFHTE 577 A EHWTC, WH 7 XU AGEOREREIC L HIEHFFE~
DEBLETRED , Ho2ReE L THEESMRMIC L 2V A L7-0 THRET 5,

2 Eﬁ%}ﬁ% ] k\.a%?éikl—(z
2. 175X NEEER 1
RIICT T X~ B EROME 2 R, B0 n
MTEEER Y O Y ThH 5, Wi LU200°CITMB U138 7 i o ek
EF (Mg& &b, 20 mmx 50 mm. [ i & #2000t AHF ' “: aaeEh)

PERLCHIEE) 12, 5Smm bEHF XV RADT T X< 2 FSATERH | '
B UT2, SR R BT 5720, BB 2B LT “ L’R (—
i & & o6l 2 A7 T XA~ S L7, -

2 2 }%‘tl:.'%i\'.,%ﬁ R (%58 or 200 °C)

HAEH % DRRBL % 37°CTEEUANE(0.9 % NaCl ZKIEHR)IC 60 4y XM 177 XA~ HUgHLERE "
BEL RS, BHEIET O~ 7 X2 T A, TV =T A,

Hfifh % ICP R HriEE CER LT,

2. BB

VTR DBy E RO BRI B RO 3 FEEAMEH L=, AZ31 &4 (Al % 3%, Zn
% 1%aTe Mg 5542) . AZ61 &4 (Al16%,Zn 1%), BELWNAZI1 G54 (A19%,Zn 1%) TH
%o HEEORBFFEHIR T 2 EHEIS (%) 2 RITRT, RUABLOFREL AZ31>AZ61>AZ91 O
BT - =i B2, BF%IT AZ6l DN bIRWVIEHEIG 2 n 3R E 2o T2,

N2 N2 02 02 CO: CO; Ar+H: Ar+H: FRALER
JNESLEE sz s IMEMLEE Mg IR E*

AZ31 - - 74 77 62 56 59 60 0.22 mg

AZ61 | 32 38 35 38 32 36 32 31 0.16 mg

AZ91 - 83 86 166 56 69 69 76 0.07 mg

*RIAHFEIOBEHE(00 cm’ 472 1)

3. &k
(1) EA&, el © SF0 1 FEAEMRE i L FILFEFIEIL SRR ESETE (2019) .
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Stress relaxation of TiNi shape memory alloy in initial stage of martensitic
transformation in TiNi shape memory alloy
ARAXZIFEHMRABERIFZER, FARA, XKTEMNH, APRSE
RRIFAZREEXRZMUATRA, BRIER, HEFH

1. AREH

FMAARY FMIE, HMEFOEREKEZRET AFERELTHGFIN, BE~NOAFMRBDO-O
[CIFEYPNRENDEMRRELT IV F2I—2ORFEIBELINTID. BREEEEEIMBZTOLD
N7 Fax—2ELTHEEL, BEABARYIZRET SNV KREV-OBRGFOERLGERERETH
HTREBI DT EHDE - NANT—LTF7IF2I—2LELTOIGANEFEINS. L LAMEITE
UsR LEMESE S EMBRBICERMNERL, BIKEEEDIZHSENEL, BEICXEEZE-TIL
NHILNTWS. BREHMIREREEEDOREFICASBRTHLITILT YA MENER S h SHi1BFE
[CEWTHETDICHEDRICKYRLET D0, TILTUoHA N EEFOCHENEHZEMRT L
EE, BREBEFOERMINFIOEANCEETHS. ARARTHEHTINEEDOIILT YA FERBIZCEWNTE
EMNHADIENBHNEFHEIA VA A D ZMITE Y EHR L=
2. AEAR
2. 1 @A '

CILT YA MBI T U b ERENSHRIKDOIESR f{’
[CXYVEBRENTEY, REDHAICEIANVT Y FORTH
RontzAUBEREL>TEBRINSIZIEARESNTS
Y, EREMEBICETEOEBERA A =X LOFEENTE S e
nTWd. CONY T RRTIEBENSRAICH
BMEN N7 MR RETDIENEEELESI—DOD 1 /31
INYT M T 2 b RT DR ERIBTE
BRENLZLETHRMIDILETRELTWEEEZONS. (B1) LA ->T, RLHMEMICE
ﬁ%%ﬁﬂ?éRU7>ha%wm%ﬁﬁﬁmﬁﬁml*»#—r;Uﬂﬁ?é‘tfv»%>ﬂ4
FERMAOHBRENMENZTMEIT S ENTAETHS. TILToHA FERIEONI T FOR
ﬁ&%ﬁ%kﬁgTé_&ﬁ&mMLEﬁtﬁétwinéTZAbhﬁé%o@ﬁ@ﬁihﬂ%h
KERE L THETEERLT-.

2. 2 BRER
HEMIIHEELELIITARTON) T FRTOEREIC
LT, BRKOEBMLENEL L-ROEEHEERTIRIL
F—OZEZR2IRY. EE#Oa3TRmEEAKDESHE
SERL, TALUNEORSIIITHS. HEEEEERT
FILF—DETHIFEZTDRETNIT Y ERTHE
BRENTFFRICHEMIZIENIGERNT S EMNAIRETH
B2 EETT. WThDa3ltEWWTHCIRTIEEMEHRE
ERIRIILF—DEM/NE <, RN ADGZEENT S 1ol ol ) |11 ot THEX]

BIEMRENTNS. CARTERBMCHESh O \

3. SEXE




1) J.D. Eshelby, Proc. R. Soc. London. Ser. A. Math. Phys. Sci. 241 (1957) 376-396.
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Inactivation of viruses and sterilization of bacteria attached to banknotes
by plasma treatment

WL T 3ERT RRPEESIII % RIBZRA, ARoKHhEE, TS
WO ERGRE RS ARERS, MAAET
2— LNy U RSt PTEBTT, N

1. BIRBEM
ﬁ%mx%ﬁ%ﬁwAﬁﬁ%Métb,%ﬁ&ﬁ%@?%»x#ﬁ%bfw o WA DR
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Barrier Discharge: DBD) Z R34 553 L L, DBD Z FV /- HUIEEEE 2 RUVE U CROEBIRIE (IO 5
L-HIEOBREB LR A LV ADRIELDERET T,

2. MRHER

FRAE L7 fKI%  DBD ALEEEEE MG 2 X 1 12”3, A AT Air, Ny, 05, CO, Z VY, B
12 18.6 kV, 50 Hz OFEJEAHIML T, 2 mm QAR T T X~ ZAER LTz, BTG 2 Mo
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Localization of membrane trafficking components to the trans-Golgi network for
vacuolar-sorting pathway
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1. AREH

W) ORI 5 237 X, MR THE S 721, COPIL, 7 7 AU U/ (CCV) 72 EDJE
R/ NIC LD R 7 ATV UHE (trans-Golgi network, TGN) 72 XDy RY —A&FHB L, E T
kSN 5, "HELEIY O Epsin N-terminal homology (ENTH) # > /X7 B X, £ ®ENTH K A A V BNEFE
DRAZ 7 FINA 7 b—n Y o (PIP) L#EGT DI T B EO/NNAEREAIZRIE L., #hE
IR E R T EDHINE H B L BB S TR NEATER SN D, T OMERT, @ikl s
THUNTE (FERTY 8 ) 3BV MaICEEDIA T, BRIOMN KB~ XS NS, YO
ENTH% > /87 1T R 2 R 7 E Ok % 5 CCVOYE & o737 8 % R D> B /R T BGAL ~
BET D OICEE 2 &EZ RT3 2 LA ST %, Adrabidopsis MODIFIED TRNASPORT TO THE
VACUOLE! (MTV1) IZTGNTCCVEHBIEL, 1287 07V D X 5 72iiha % o /3 7 8 % i o~
EH 5030, MTVIZATGN EOCCVHHEFALIZEN B S5 4 TR & 0 Tld e, % 2 TARFZE T,
MTVIDOTGNAD JTEAL D5 T A Bl 52N 5 Z L #5t A & LT,

2. HRARE

MTV1iE, NEGHOENTH K A A > (MTVI-ENTH) ZATGNE EI2H 5PIPE OfEA %2 LT, CCV
TERIZBED L Z LN BESNTND, LML INETOFHRL OWFFEH) BMTVI-ENTHZ 1 TIIMTVI
IETGNIZRETE RN LB b o> TWe, & Z TTGND JFIEALIZ L E /A MTV1 O 58k & F§ -~ 7=,
MTVUEENTH R A A LIS O8I TCCV D& #
WIETHD7 TR T EMEERNT 5, 20O
Wiz 7 A) v EOMEERICEDSET—7 %7

z ETes A UG RAA VBN FET HDT, CK

MTVL  [ENTH | SRR 2 4R L 72 28 BARIS S L NS 0 61 o
L N — 17890 F— T ZIAWAH LIEMTVI-NIZ NS E AR L, 2 D
MTV1-N6 =e——— 1644 A N R & AT L 7RG R, WO CKRRKIBER D
TOGNIZJRE L 72N T & ZVEEHRE L, SFEITI 6
273 H OFF — 7Rl O A & Lo RIKN6,NT %
R LIRS, WP B TGNIZRTE L oz, -
T, MTVIATGNIZRBTET D IZIX 2R OFE G D
SR AL E A 2 LR R Sz, ENTH
R XA &R SEIBIIMTVIO/RE R 2 X7 8 (Jha
2R ERER) ORI TE Y MTV]
DTGNRTEITIEZPIPICIN X FEfRZ# v X7 BB L S
N5 ZEMmRgEEhI, 5%IE. MTVILEfE & o)
7 GO BN %5 D15 7R N 21T O WER B D,
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3. ZEXM

1) M. Sauer, M. O. Delgadillo, J. Zouhar, et. al. Plant Cell 25(6) 2217-2235 (2013)
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Fablication of high efficiency bulk thermoelectric materials of TiO,.,
by growthing mono-crystals

PRF RS LEpPgef, B, SFARRE
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1. IXE®

BEMBHIIRE), BESCHEMEREERESEPTICRET I LN TE, NUTEETHY, A
YTF ATV —=THDLEVSTEL OEFNRDH L. LoLans, BEERALIh TWEEL DR

BB ORERLTTFE ICIEBL, Te,Pb & W o T2 &N D 722 < ﬂ@%ﬁ0n$ﬂmw%nfkm NS
BRI L KT T alREMEN S 5. F 4 VLI TIO I AR T 2 0N 72 < T D) D EVE R
BB, FRIXBREEARE LTS IMEITHS.

AHFFE CIEZe 2 N L2 Bt O R — VlE 24TV, BXIHROEFZETHH X v UV 7HE, Fv
TREEZNEL, Zra RN ) BREHERO FRFRZ#HEST 5. £77, TiO ;s Tl Z KT
DEMENVZ 2N ET D Z LT, BRIBTIEN EREZMZ 59808 H5 LW shs. 22T,
TiO, 15\ 2 Zr &2 RN L 7= ik 2 B L 2 O B EOIBE L L2 H 52T 5.

2. BEKR
2.1 TiOMESEMHEICEXIETZHEMOE

YESL L 72TiO, o & Zr % 6mol% i L 7= 5k Bt 0 &
KRB 3R OWE 71k FVCCTHE L7 AE R
ZRY. ZORINZ £ BRI EofE & 7
D,BVEMELE LTIEZEE LI AWERE o 2.
ZOBALDIRNER ST B0, A—HllE 'y .
AT o TR, TS X 0 %% U THE b B
AT 5—70, BEENAKIFEIZIKTT5Z L TER
HEHAEIML TCWAZERHLNER ST, TIOAZBWT, v UV 7TEEIIREXRBE CHE T
HZEFMENTWAN, BMEXKEEDF U THOHRMILREIZ L > TRy VT EENEILT S LN
binkieol. ZOZEOJRFIEH 50 TIEZR WA XEREHTHIEIC L - T HEsslline tn s
ZEMHBMNERSTND. LER-T, TOFx U THEOEIIHE T EROEMT K5/ M
BEOEICE > THERIENTWHDHEEZLNS.

2. 2 TiO17sNEBERBEFEICEKIFTZAMDHE

PERL L 72 TiO, 75 & Zr & 6mol% 7N L 7= 30Ek D A g

I OREEZRT. BREOKTIZL WT NI w 5.4

Eloctrical resdstivaty { * 10762 = m)
L ]

WLTWHZERINETOMRTHLE MR- T
W5, ED7®, TiO 5D B S E 1T 2 0 Tk
RN E IR LT, 120K& 72 0 O AR & TN
2 B~ OBRBIR X ZoR AN & 0 S 0T
WD ZHUIZeS R L g o TREIFRED B ORI DMEE SN TND EEZ D EHAT L2 LN TE
L0, FEMEZBONCT D7DIITE LI ED LN ERH D

3. ZEXM

1) M. Taguchi et al. Phys. Rev. Lett. 104, 106401 (2010).
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Development of quality evaluation approach for pharmaceuticals on the market using terahertz
spectroscopy
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1. HIEEM

BRI FIEZERSONTERRE S L TEAT D 72D RIIAR IR TH S, BITE,
AHEBREE LTCoOIEfA%Z HIE L THEBILZED TWDT T~ LY Xk, FELTT7 4/ /T)Ez%b%:)i
B ART ML EGDL ZENTE, RFREIZGLT - TR AT MV KROT < o opdtls L R
0 1 AROWIERD LA ORIENFHETH D, LL, —F CEELMEFMIZB W TREINER
éhéﬂ:/\%ﬂm@t&)@ﬁ%nﬁﬁ (PR ER) T, x/\a RV & DALFREE D —EPENER S D
ZENEL KMRERFHUISRME TR MAOHBMENRZELT D5 ENBH DT T~V AT f VL
BT, %ﬁt&?ﬁ%ﬁﬁ?&:l,ﬁf%%;5z§%17;7k## XIE DB M A R T T OIThk & e BN R B A T %
ZEBRUNETH D, TOFMNEMAIL, ERAARBFERICBOTHES 2O NNCHEE Y R OmH I
LoT, FEEBROBEEMEEZR L, ERHAETALDICEETHL, HERABIEE LTT I~ Y00k
AT BB OBAMA A 2 AR L o TR Z & T, WHEEMZR S NS Y BRI OBT IZZ 8L 72
BANT I —FO—flarnd I ENRAREE D, £ I TEHENT T~ AT ML b N ZE DR
B E2RTZ 2ROV E DL L TAIEZ{T- T2,

2. BIEME

2. 1 BEMARY MLORGEAR

AFFETIE, & LTHARERFIZNE SN TV DIERLEZMRE LT, FMERitEIT-o7-, filz
X, AUV ZF Lo ~OFRBE, FHUFREE (10K, 70K, 140 K, 210K, 300K) 72 & &z, EIML
JRSE PRI IIAL, B X AR BIZOWTRE LTz, Zeds, Filan 0 0 L ARYYERRIK L L
THIFfF SN T DB, 25 NS, Atk TLITO FTRENES & 2 7B - P BURCYLE A N O BT I8 ~
DEBRSBRE L T2 RPUEELCHUR B GIFER 27 M ORIESR E Lz, ZILHDANT b
VT — Z X B PR AEET e x RAFSEERICERE LT AXY b LT — & ~N— X (THz Spectral
Databases for Pharmaceuticals, https://www.rie.shizuoka.ac.jp/~thz/shizuoka_univ_sasaki_lab_database/) (Zfjft-

T LTz,

3. SEH

1) SARHFNE, Vex R, BRI T T~V ik AT NVEE (1) -, EHER R L F = 7 Y —3
7% 51 (11) 628-633 (2020)

2) SRR, e x A, RIS T T~V HE AR Y MV (2) -, EREAERES L F 2 T T —
722 % 51 (12) 694-699 (2020)

3) ARG, fex KRR, maR4s T T~V kAT WVEE (8) -, EFEGLEEEG L F 2 T T —
7% 52 (1) 62-66 (2021)
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Research on Retinal Prosthesis using Thin-Film Devices
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1. HIXBE™M
AN THEREE, MR SR MEE - S BEAVEE &\ o R R B E B ORERICHEAE L, kbh /-
HIROREEE L TR EBRANRICERT 2B T A A TH D, MR, KD AT LR EmR
RLFEESIT v TN L AW N ED LT E 7228, RER & BB OFMEAN AR —E, A E I3 ERoE
ARE Y AT DPLEL TN AR O ERTE A, BRERHE I~ B2l R, 72 & OFERH o T, W
SI1E D, T NA AL, WEHRSCHEBELT 4 A7 LA MRS E e SIZIAL Ebiv T b, KR
ERATRE T, HITART T AT 4 v I R@Em T 7 A4 NV L7 EOFEP Trlh 7 R ICTE R ATRE CTH 5,
Fox ik, HET A 2 & HWZSEREAR O N TREOMSEEE 2 397D T\W5D, ZNLET, Fv 7%
RIEL, EERRBRSC CEEA MR L, BHRE /1568 X On Virto COBWEE BIMEIZHERR L7, AL
ZETIE, MR 1B EE L7223 5 DIn Virto COENWEE J On Vivo COEMEDMERZ Higd, SFEREIL, HiF
[E B %9 2 R R - FRATERREE IR YR Rl 29~ 2 B B ATl - IRER 7 7 > h 2% FH 9 5 In
vitto R 72 E A AT o Tz, FRIAREE Tk, REHEIECI (A0t 3 2 SB35,
2. HIREE
2. 1 %%%ﬁﬁt%?é%%ﬁ%ﬁ%ﬁ

® 1A Lo mREE Y’ T
2 \CIREDEIRIE I A BB o

RHitiZ R, BEDEREORmE | -

bIZHARBEEA NS 5 L 2l G L 5

AU, Zhud, ATHEBE LT® I
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RAREERM EE . LVIKBETOR W Tliuminance[lx]

VEA TR 2 LR D, 1 ANTTHERE o miFE [ g 2 BRSDUREI 2 O6Fk S
2. 2 BEEICKT B R BT

B3 ICRIT ISR 5 BT AT, T o R

@ FRE DN AR = & 2R LTz, ZhU, S T
T - e REOIACHEIET + F h o U2y o '
BRENWZ EICERL WA EEb s,
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3 . %%Krﬁk 100 F
1) K. Toyoda, K. Tomioka, K. Misawa, N. Naitou, T. Noda, J. Ohta, and M. S §
Kimura, Comparison of Pixel Circuits in Pig Eyeball Experiment of 0 -
[i] 100 200 300 400 500 &0
Artificial Retina using Thin-Film Devices, AM-FPD 20, 6-2, Sep. 2020 Power[uW/em?] )
2) KA bRy T s BT, PE P T 3 IO 5 R R

K, #& HA%, KR BE, LTPS-TFT A TR I RS F2BR - J5
DAL v F v I TFTEMELE:, MR T S AAFFRE S 1TRIBFFEEESS, pp. 52-55, 20204E11 A

3) N. Naito, K. Toyoda, Y. Okano, and M. Kimura, Biological Environment Imitation Experiment of Artificial Retina using
Thin Film Device, IMFEDK 2020, Nov. 2020

4) N ELR, BMOME, [ SR, AR R, EERT S 2 & T N T O A R BRBIAR R R, -1
15%5:4%, EID2020-2, pp. 5-8, 20204E12 A
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Study of relationship between DNA damage by radiation and change of the characteristic of
DNA transistor

LR GE TAmrER &8, REEA, (EA8L 7, #EE, 14—k
LRI B PESER AR SERT IR, B
IREBRY T2 T AR« N A FRERFHIIERT BEHER

1. HEBEM

DNAZHERE LTOMERSH Y, F— NEEEZLEMIEL2 LT, MU IRPREERT 2 &
DHIHITWNALD, Fx LB EIZDNAZ AV b7 P A X ICEXHRERI 21T 5 Z & C, DNAEEIC
BINT 5 L Bbhd RuA CERMEORBD 2 a8 LY. AFZE T, DNAOKSRBE A 1 =X 1%
BEtT 22 exArgE L, 2EFINERXHERISE (TEY-XANES) 4 HU T —ASHDNAD HUH#HE
G DfENT % 3 I T

2. HIEAR
2. 1 EBAHE

Hz etk BEpoly-dA  (polydeoxyadenylic acid), dT (deoxythymidylic acid), dG (deoxyguanylic acid), dC
(deoxycytidylic acid) Z#{E30mer CHE L, MK AL HWCIREZK0.7 mMIZFHEE L7z, Sidtk i
FHEE L 72 DNAKSIR 20 T LIRS L7z, 2 oREHT LR /LF —435 eV, 560 ¢V DX %
MRAT L, ORI TR BKEW IS4 B I X R 53 Y E A 4T - 7=

2. 2 ERERELER

435, 560 eVIBHHIt Dpoly-dCOCK-XANES A7 ML &K 11277, K1)k v, 286eVAfTdE
—7b, b’ BREENEEEICHL LTS Z ERNbhote. B —2b, b’ IFHEENDC=CD Is—>n*EBIC
T D720, ZORFLHE THELNEEBERS 5. TR A2HEE oMo L LT,
WHRNC=CHHAL TR I LAY IV BEDEMNI T b D, 560 eVOIKXHIRGIE (X 1 (b))
ZIE ER OB LT A DR, 435 VIR ERHIHEIC Z OREEZ A EE TV D ATREMER H 5.

1.2 T T T 12 T
(a) id before| (b) d before|
o, 10 after o, 10} after
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2 08F 2 08
= =
(=) =)
= =
0.6 0.6
3 y 3
5 ! 3
£ 04 ' [ E 04 X
St P
5 1 1 s |
1 1 1
z 0.2 ! ! z 0.2 1
) 1 1
1 1
0.0 . 0.0 A
1 i ! ! ! ! ! 11 1 ! ! ! ! !
280 284 288 292 296 300 304 308 280 284 288 292 296 300 304 308

Photon Energy (eV) Photon Energy (eV)
X1 (2)435eV, (b)560 eVDIRXHRIG I Dpoly-dCOCK-XANES A~ kL

3. ZEXM

1) S. Takagi, et al. : Nanoscale 4, 1975 (2012).

2) N. Matsuo, et al. : IEEE Electron Device Lett. 37(2), 224-227 (2016).

3) K. Yoshida et al. : Proc. The 4th International Symposium on Biomedical Engineering, Nov., 2019, Hamamatsu, Japan, p190.
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Development of droplet ICP-MS/AES for single human cell analysis using near infrared
droplet desolvation device
FORTERT ARKREZRNZEAT WIAHENE, SHEC, KHEEE, KKHE, e
FRI R A LEERT B

1. WF9E 5

— OO E ENDMEITLE O FEE ST N EBLT UL, FAERESCAIZED DI K X e Hlk
NTXDEHMPBINTWD, Tex D7 —T7TlE, H—MIBOTHESIZ BRE L Cillla—E 2N
B U Nk 2 SR 0 ERE S 77 X~ (Inductively Coupled Plasma: ICP) H|Zi#E A4 5,
FrFry FRBEEAEE LR L C& 7, ZOEEIL, Fey Ly S, Bz XS
57O OPEET CHER IS, FHE T, Mgz S AZER 70 um, K 180 pL O % 5t
H3 2, IO RELRFHZ2ERT 5720080 THDIN, ZOKDET T A~DOEARIT7
0, SHEERTORRKE D, ZOD, BEEE TN CKEARE I, ZOKEKRE N
HIES ChEfs S CThRET D, ZOMBEEZ1T 9 FC, OIS IeR OfF 5981 100 524 B8 L
Too AIXZ DEEE Z ICP BN AHT-CHBEITIEE ICHEH L, HeLa fifae &b N HE—HMaO 55T
ZIToTC&E, LML, kOB EERIGRMARZ e — 2 —CTMEA L CTHRENO T AREEL I
5 Z & CRIBEL 21T > TV 272 OBV RME L, MIEEANZ 1B H7-0 0.5/l Th s &
O MEN D - T,

2. WFZE Rk R
AITETIX, NA AN—T" Nl 2 EB T 5720, HiRMRER W Ka 7Ly A
VEEPEEZBR L, X 1 oX2ic ka7 by MilEBE AR 2 A3l 7 A/ L, AICE S
100 mm DUITHFARE =X —%2BEL TV R BLL A TR T Ly b ORITRREE BICE
Lo T T AEIZITRIMRDFEBRD 90%L ETH D — 5T, KOITIRIMRE AR T AIRYE L v
L 3MLL EEWZ, @R e Ly hOMBGEE LTHALEThDL LB LD, ITRIMRE
— X =IOV DN e — 2 —E W, RIBEOEREZIT- 1=, TRy —%— L&
1T AEDOEREZ 50 mm, Fu Ly OB EE 200 Hz & L, 10 S BICNEE 4 @i L 7o
W EREZ R LT, WRIEF RO S0

F DL L B D 2h 2 fREE L=,

. H—#lRER3IL
ferko7L v b

—a

IRAERAR

— hEE

YUYRUALLYZ T

ICPA

F7-, Mgz ICPICEAT B LRI ns720, R CHMIEE 2 BAIETHEN TR, 2
T, Bl o RENGIKREOTCEDOEHRE —EORE T TEX LT ZHEREIHF L2,
% LR RIREF A3 AT, RER 3 RIS S0 e, BB AT Z R IZAT 9 AT A ORIEE(T o 72,
ZHUCED, ENEAFT I I LT TORNTE, R D GWIETO I v AF = v 7 BFFTX 5,
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Application of PCA to digital frequency domain fluorescence lifetime imaging
for in vivo cell environment measurement

FARZE NSFEA, WEEK, AR, F)E—
BXIEE KT IEARA

1. HAREM

AW CIIH OV AR X0 5 U 728 Y08 O RN B 2 7 U 2 VeI 7 — U =28 ¥ L
THEF V@ EICFRT 57 U2 VENRBEE 7 = — W —ENC S X, RO B D D R
IHT(PCANZ X W READOEE O8I0y % BT 2 HiEZ G 5. goblidhbit S8ty 232
JEIRBEICR A BRICRT DN TH Y, JHMED ' — 7l 5 1/eE TORERE 28 F ey L FES. 830t
FE I YR RS, RO FREICK VILE D720, #EFEMOREIZL Y T L~UL
DOEENEREHHNTES. LrL, 2L 08 EITEROBERESMAE D SN=FHFmE Lol
W, FMOBE T G R OIS TR B R E TX 7200,

FOLVIE PR EI T = — Y — BT, BRI B AT — ) A I K E R PR A (AR AL, BRI %S
M ChHEFE R EICEAN TALLTHRRT D, ZHUCED, tFHmofmnadifbsin, EEoEts 1
MBRRDENTENNE, TN IGTH7 2—— EOFEFEO LS TRENS. MEREHIE Ehb®
W+ DB THITHE DO EHF L REARHE T TED. UL, REOENSF1NEENIHE, — DO K
BTkt T 27 = — W — R RO Z BT A2 LT TE RV, 22 T:tﬁnfi71~#~&ﬁ
TCSPCE [A]%% M$i%ﬁﬁbfw5&:ﬂﬁL,ﬁﬁ@H&ﬁ IR D7 = —— L OEEAZPCAIZ
DRRNT 3528 T, e FEMEMD 2 L2 Ry & DR RECTH D LB X T,

2. IERE
2. 1 FTUXNVEBEKERY o — AR EAMEORAFEG TOY
HERBIE LT, 7920772 MY =00k
DB SNTZAXT OEEXHOBEMRE VW=, B
TEFMIE O8N FT 2 HIE L, ML L 0 8RR —E
VL E DB FEE D I 2 AT AV T2, BRLSHEE T o %
R R (1R) ST 2 7 = —H—FoRERT. OO0
FHEmOE—7 BRI, EoOEWHMmOE—27 »34
7=y, FMUlOBEWEHEMOE—I N7 7 AN ) —v
EEZLND.

2. 2 EFSOWMERVEZESDEE
1~3% D B W %45 # PCAIC L DT L=, 1o DJE
BRI L BT D2ODNT A —H b
IHEZEDOTFT —Z IR ITTDORT ML e n. i ZzBE
ALEEAE O T SEHOHE BT (87 b D& A
N7 =2 L L, PCAZ#EA L=, X1 & [F CHE T
DWNTC, PCAICEVELNTEL, FE2ERD DML
ZTNENE2a), (OISR T. K2@)IE7 7 2 R 7 U —r, [ e
OWEH 7 T = CRB IR AR L TN D & (m
Z B, PCAZ WAoo bIcEZh Lz, X2 (a) PCAIC X 21 ERS (b)) F2EmS

3. &EXM
1) R. Colyer et al., Microscopy Res. and Tech. 71, pp. 201-213, 2008.
2) M. Seo et al., IEEE JSSC 53, pp.2319-2330, 2018.
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Analysis of Source Gases of Semiconductor materials with Terahertz Spectroscopy
-A research on Effect for Human body-
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3. ZEXH
1) Arata Yasuda, Tetsuo Sasaki, "Multiple Sharp Terahertz Absorption Peaks in Rhombic Sulfur Detected Using High-
resolution Terahertz Spectroscopy", Chemical Physics Letters, 739, 136944, 2020
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Evaluation of wetting behavior of simulated biofilm on glass, acrylic, and fluoroplastics
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Synthesis of Mg;SiO4 and CaF; Nanosheet Bundles using CaSi; as a Template
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1) Suprakas Sinha Ray, et al. Prog. Polym. Sci. 28, 1539-1641(2003).
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2) Zhanjun Li, et al., Theranostics 6, 2380-2393(2016). (a) VATIEEE 3 mol/I; 2 T15%5,
3) Limin Sun, et al., dent mater. 24, 111-116(2008). (b) 0.3 mol/L {ZT15%y OHF/KIEIKAL
4) Whitelin Annie Bala, et al., J. Fluorine Chem. 193, 38-44(2017). HBEfidFICIVELNTZCaF )/
5)T. J. Shankland, Science 161, 51-53(1968). v — FOTEME.

6) B. Karthikeyan, et al., Int. J. Chemtech Res. 7, 1445-1451(2014).
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Establishment of Marking Technique on Decellularized Tissue for Non-Invasive Observation
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Shape Optimization of Nursing Care Support Device Using Ti-Ni Superelastic Alloy
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Investigation on deep-red phosphors based on 3d transition metal luminescent centers
toward bio-compatibility
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Development of cell capturable and detachable device under extracorporeal circulation
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High spatial resolution ion imaging system using electron beam induced current
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1) D. G. Hafeman, J. W. Parce and H. M. McConnell, Science, 240, 1182-1185 (1988).
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Design of Superconducting Nanowire Lumped Element KID Photon Detector
for Fluorescence Time Correlation Spectroscopy System
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Development of paper-based ammonia gas sensor using conductive polymer
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Studies of ageing of dried blood spots for forensic medical applications

Kyiv Regional Bureau of Forensic Medical Examination, Ukraine, Tetiana Zelenska
Research Institute of Electronics, Shizuoka University, Japan, Kateryna Zelenska, Toru Aoki
Physiology Department, Bogomolets National Medical University, Ukraine,

Olena Vynohradova-Anik

1. WIZZEH® (Purpose of the research)

Blood stains revealed at crime scenes can provide valuable information to solve the case in forensic medicine.
The most interesting question, after determining the blood in the spots, is to determine their age and spread the
objects in time, even without specifying the exact date of their formation. The purpose of this research project is
to study biochemical and biophysical properties of dried blood spots and to develop techniques for on-site
evaluation of blood counts, ageing and effect of environment in the bloodstains for clinical and forensic medical
examinations. This project aims to solve a few problems on the different stage of implementation. On the first
stage, tracing of the evidences of the ageing effect on the bloodstains under standard forensic medical blood
tests were performed. On the second stage, studies of blood spots will be carried out employing electrochemical

impedancemetry.

2. HEBME (Research results)

As known, hemoglobin can change its form under various factors in living beings and under ageing of dried
blood spots. The samples of dried blood spots were taken on white medical gauze and stored in a dark dry place
during different period of time (0, 1, 2, 7, 58 days and 1 year). A possibility to distinguish time of deposition of
bloodstains under biochemical tests during forensic medical examination such as precipitation reaction and thin
layer chromatography were estimated. The precipitation reaction allows determination of antigens and species
of blood in the spot. In aged bloodstains, hemoglobin is usually present in the modified form of
hematoporphyrin. Thin layer chromatography method aims to determine the presence of blood in the spot by
hemoglobin markers.

Digital images of the dried blood spots were analyzed to estimate the time since deposition by color
difference based on the changes of hemoglobin form. Color values from the images were extracted in the RGB

color space. All the images were normalized by white space coordinates.
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Amorphous Se superlattice structures for future X-ray detectors

Department of Physics, International Christian University, Joshua D John, Satoru Nishimoto, Naoya

Kadowaki, Ken Okano

Research Institute of Electronics, Shizuoka University, Tomoaki Masuzawa

Nanomaterials Research Institute, National Institute of Advanced Industrial Science and Technology,

Takatoshi Yamada

1. Purpose of the research

Though it is a form of ionizing radiation, X-ray is a key medical imaging modality. To enhance safety, a possible

solution is to reduce the dosage while maintaining the image quality. Currently available detectors need to be

improved in terms of sensitivity. The High-gain Avalanche Rushing Photoconductor (HARP) camera has been

demonstrated to show very high sensitivity in applications for visible photons [1]. The multilayer photoconductor

was also demonstrated to have high quantum efficiency for ultraviolet (UV) photons [2]. The high sensitivity is

attributed to carrier multiplication in the multilayer structure. In our work, we adopt the multilayer structure and

attach it to a photon absorbing material to form a Separate Absorption and Multiplication (SAM) structure detector.

As such, X-ray photons can be absorbed in a conventional materials, Si or Ge, or in a high-Z material. The resulting

photocarriers are then multiplied in the multilayer Se, thus improving the sensitivity of the detector.

2. Research result

Using the simple method of rotational evaporation, we deposited
a multilayer superlattice structure of amorphous Se/As>Ses onto n-type
Si substrates [3]. The energy structure of the multilayer superlattice
was investigated using spectroscopic ellipsometry, revealing a
staircase density of states associated with superlattice structures. The
photoconductive properties were investigated using current-voltage (I-
V) measurements under dark conditions and under irradiation with X-
rays from the XM10-60-05 X-ray gun. The results, shown in Figure 1,
show Si with multilayer Se showed at least two times improvement in
signal to noise ratio (SNR) under X-ray illumination, compared to

plain Si.

3. References

1) K. Tanioka, NHK Research News 54, 12(1994).

2) T. Masuzawa et al., Applied Physics Letters 102, 073506, 1-4 (2013).
3) J. D. John, et al., Applied Physics Letters 116, 192104 (2020).
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Development of bulk materials based on A-type zeolite

MRS R BBREE A MR ERIER Bk —, AR, —HiE
SORERHIR R AR B TS0 1ROk, )T

1. BIRE™M
OYBERERERAN Y, TN T EREESF CHLERERHEMO 1 o THD. BB 1o
ThHhHEATA FEFIH LIEDBEL, B4 T4 bo~A 7 aflzFHT 2 HIESHENL STV D3,
RIS < CHEBRES D7, IGHAEMIZR O TWD. HE LIX~v 2 rilEx b DZSM-5RE A4
TA MOASAVTERPESBEE BFEREEZRIT L2 L2 ML TE O, ZSMSEIE AT 4 MEv Y
HNENET Y IREFTA N ThDH. —F, KTV AROE AT A4 M ThiuX, pmoOEEE%IT 5
TNAHIVEBBENZENDLZOEBERIVBEZFICRST LI BRI ND. AHGERETIIRE
KT U DB AT A S THDHARE LT A MZOWT, ZDO L7 ROVERIGA: 2 Mt L7z,

2. HAERE

2. 1 HFILBROFR

AT N oA, KT MU DA, KEBIET VI =T A, BEOS AU A8WKERANT, WIRO
FAE (/L) EE23SIO: @ ALOs : Na2O : H2O=1.79 : 1 : 2.88 : 186 & 725 L O ICFTERDFEEIZIREG L C
HIBRIAR 7 RO # R Lz, Z O VRO OB i L, BB A S IREIC 3¢, B oni:
TIVIR OIS % RIA 7 VEIRO & LTz,

2. 2 FIBBROKESNIE LKL

BoNTBTFNERET IV FR— MIANT, KEESTT T ARBNICBWCHERDZ v 7
Ze DN TIRRE T, IR ~80° C ORI CRARMLILZ, FTE DR L7z, £z, —RT 7a
ORI Z B O AT L AROMERZRCE UTC, R ~80°C i FEE#iFH T E O B o K BVILVEE % fit
L7z, BEERE OREBHE, A A 288K T 2 RIS, [HIRMAE TRz S 87, RIZ, RiBE 7 LH%
K@%V a2 T LRORNHHAR, 40°C THIE DFERM OKRGILIR A i L7, MHEICA A 55k
KT 2P L, THIRARE TR Lo, Wolitk, BIOBREICRTERA 7 WIS % it LiAZ, [FEROAHE %
Tole. Thz 20 R L CRlkl 2157,

2. 3 ABEAZA MIEBNILY AR

HIBRIAR 7 MR D % 80°C TR R RALER L 7= #&5 - OXRD
INH— BN, 7SV Z LD T2 D ISR R o 2L
BUCKIT 2L EMEN RO HIDHDS, SHOWBETY —& T
A "BER L=, 22T, V=X 74 bOEKE TS
72 HIZNam D D 22 O FTBRR 7 LRI @) CIRER D K 78 AL
ATl ZOFER, V—4 T A4 NOERPIIH S

Intensity (a.u.)

RIBRIR 7 V@ D AL A Sl b 35 = & T, IRIFHAR =
DARIEC AT A PGB, 2OV R VT Rk . 1
D I AL A A BB BN i d 2 & T, FmmD /L E*fvfi#f*fﬁfh3h
7 TR OB BT "

it REIREAEDL T, SN CE D/ g oo o s iR e 7
TR RHOXRD 7 - @A 1

b, O=Y—%74 L, B=KET NV

1) E. Igi, et al., Microporous Mesoporous Mater., 208, 160-164 (2015). =



P5-06

KBDAYTILE A LEHXED-HO INET Fr R ERICE D  ER#RT

Image Analysis based on JNET Findings Classification
for Colorectal Tumor Real-Time Diagnosis System
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Development of Vibration Assisted Nanoindentor for Microneedle
Puncture Analysis
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1. Introduction

Methods to rapidly analyze the single cell metabolic activity is a vital way to study in
detail about the body dysfunction, cell proliferation, cell survival and carcinogenesis
towards particular drug intake or any kind of diagnosis. Intracellular metabolites such as
reactive oxygen species, glucose, carbon monoxide, nitrous oxide plays a crucial role in
cellular activates. Many solutions exist for detecting extracellular concentrations of
metabolites using chemical, enzymatic or protein-based assays. At present, single cell
metabolites observation is required to analyze and clarify the behavior of new viruses
accompanying metamorphosis. Furthermore, it highly difficult to access the single cell
using microneedle, due to its softness. Hence, in this present work, we aim to develop
vibration assisted automated puncturing system to puncture the single cell and analyze the
in vivo testing. The developed system consists of automated three-dimensional axis
system with vibration. Using this system, we demonstrated the efficiency to puncture the
salmon fish egg with vibration assistance.

2.Materials and Methods

At first, solid cylindrical copper wire of 300 um was taken and one end of the tungsten
was electro polished under optimized conditions. The obtained tip diameter after electro
polishing was around 5 pum. Further on the microneedle tip various pH sensing elements
deposited via. RF magnetron sputtering. Before depositing the sensing elements, silicon
nitride (SiN) was first deposited to protect the interference from the conducting Cu
substrate. Finally, the electrical contacts were made for pH/temperature testing. The
structural, morphological and topographical studies were investigated using XRD,
FE-SEM, and Laser microscopes. Potentiostat and electrometer was used to conduct
temperature and pH sensing studies.

3.Results and Discussion

The structural studies were carried out using XRD and found that all the deposited layers
were crystalline. The morphology of the microneedle was examined using SEM. The
image reveals that the monotonous distribution of sensing elements on the surface of
microneedle, no aggregations and visible defects were noticed. To validate the pH
sensing ability of the fabricated microneedle, we have carried out sensing performances at
room temperature by potentiometric method using standard pH buffer solutions. For ease
and handling, copper wire was bonded between microneedle and potentiostat. Connection
area or bare Cu was not immersed in the solution to observe, the current changes only
from the sensing electrodes. According to Nernst equation, the ideal pH electrode



potential can be denoted as,

Figure (a) Developed nanoindentor system integrated with Nikon Eclipse Microscope and (b)
Puncturing fish egg using vibration assisted microneedle

E =B — ——— pH

Where, Eois the standard electrode potential, R is the universal gas constant (8.314 J/mol
K), T is the absolute temperature (298 K) and F is the Faraday constant (96487.3415 C
mol"). At room temperature Nernst equation give a slope value of 59.1 mV/pH. But the
obtained sensitivity using microneedle was around 43 mV/pH. Even though the sensitivity
is lower than the ideal pH, the fabricated needle expected to work well in single cell
measurements. Further to evaluate in vivo pH sensing performance, pH was measured
using microneedle in single salmon egg. Photo image of the single cell testing was shown
in Fig. 1 a & b. Still more work on increasing the sensitivity is on the road.

4.Conclusions

Successfully tested the microneedle pH in salmon egg. As a next step to test in single
biological cell, at first the cell surface needs to be stiffened by using vibration. Hence the
above instrumental setup was designed and successfully tested. Further improvement in the
system is under progress.

References
1. Mani et.al., ACS Appl. Mater. Interfaces, 2017, 9(6), 5193-5203.
2. Mani et.al., ACS Appl. Mater. Interfaces, 2017, 2017, 9(26), 21651-21659
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Measurements of optical cross talk probability of the customized MPPC
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1. HREH
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UTNEALET D& HTELHBARBDEEM CTHL, WTHLOFIHIEIZBNTE T o~k
HIE TR OB RREN BN CIZEETH D, Fx TV 7 IV ONfFEEL B L., SdsStt4 A1
HTFAF w7 F L—E E - time—of—f1light (TOF) BPETOBHR 24T > T X7~ (B30lk1 —
3)s

TOF-PETD 7 o~ #ifa IR O oy figrel L. B EGOBIZER T2, Y7 AF v 7 FL—F
DA LITIHIRIR AR h =27 ZBOMPPCT L A Z HW TV, S LICEHINET 206t o OwHE
PEAEBFT D720, B AZ LMPPCERIELT-, Z DFAIIMPPCERERT 5 /L 2SI AT S
FOICLEbDTHS, MHBEEDKRTICE DM NEFOEEIEPFFCE 57500 T, B8R
L— R CIRRCE %, # A IV ZRMEICOZIEE LI RERHMm 21TV, B EO AL sk s &
THWELTW5D,

ZD— S CRIFFHZIEAF LI TE R 0nED, Vo FL—F TOZRILE—FTRY v b O
LB L TINS5, £z, MPPC (SiPM) X%z, KT ZRH L CHA H—gE LiziaBotvic
P X H0ptical Cross—Talk (OCT) &WHBIHEBEHAL TV D, ZAVUIRHE - HA B REICRART
LI DT RN fREEE LD, OCTOEMEAZED H 2 &1L, 7 OMPPCEE M3 5 BRI It
THIENTELEHfFEIND, BLITEIEZPRY HES W) REE L FOREELFIHL, K
L ClEal % OMPPC TIEC & 22 W OCTD EHHIE 24T - 72,

2. MIEERE

6B bR % AL AMPPCI LI SNDIES 3
%1 G sampling/s CITE & fodk 3 D HER M LT, g 1
HHLIEBEADE =T 1T MR DEFICMEEL 2
T 20nsBANIZ 7V A & ) L7 B /WIZOCT & #72 L
oo EFTEFB LB MTHEIT LIV B DL
ADFAE LI WSROt L 7=,
BILIZOCTHER DB VAR 2~ e[ A R
DENVTHRPENE WD EMRRTHEFE LR
W R Z T2 T E'/HE LTcAmd s T — 4
2RI,

" OCT probability {5}

0.5

4 L] 8 10 12 14 16
Initial fired pixel

X1 OCTHEZRDF v /L RIFA B,
3. &k

(1) M. Kuramoto et al., NIM A, 845, 668 (2006)
(2) M. Kuramoto et al., JINST, 13, C01008 (2018)
(3) T. Nakamori et al,, IEEE/MIC, Conference Record (2019)
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Tribocorrosion mechanism of Mg alloys in Hanks’ balanced salt solution

RRRSIET, Sk, AT
PR TRERY  ARTEEEAROFERT W 75t

1. IREWN

MgB 43 &)@ O Clik bR mWHBREZ /R L, £72CITRE T B K IR CIafiE Lot
W D, MEdERKETRTHD Z D, ERAAERNIEEATEE U GRIRBIRA 7 > F &
MELTHERESNTEYY, 77— MiE L TOMIELITOILTND2Y, — 5T, Mgeant
IRPNIZ BT D I REEFER B O AL BT 2, KREFGE 7 v —71%, LLRITAZ31(Mg-3Al-1Zn) &
WE43(Mg-4Y-3RE-1Zr) DHanks{i& T COR T A T ¢ VAR LTo & 2 A, HWEFREEN AN E
\ZAKAET D HolmD U, AR CHEEREOEMA R S -9, I & L BEREOEAVE
THdD T ARav— g (Tribocorrosion) AR IZ LD EEZBND. hTIARag—TVa UL
BDIFKE LT, BEfEE T ORE & % ORI RIER OWRIK B O A RS S D0, BEFEEUL T

DT 7 — FoREC X 28 BREOFHHI IR ChH 5.
F ZCARBIETIE, BEW D A YR A O CEERE T
RLOpHHE 21TV, MgB@DOEURIRTIZRIT D F T A
Rao—y g VEISIZOWNWTESE LT,
2. HRAR
WE43(Mg-4Y-3RE) & AZ31(Mg-3Al-1Zn)IZ DWW CFAE L
Too RATAT 4 v TEFERBRIIAN— VA T ¢ A AR
FERBWE A VY, 310KOHBSSH TITo 7. FFHMIL ¢ 5
mm®?DZrO7R—/L & L7=. Fig. HZ R E R L 00.98 N
B OB T IIE LB EAL o Mt o, T8
BENIT0.98 NOJ7 NEMFE (LB A~BB L=, &
72, W/WOxEM % ZrO R — /L & MgB & ORI A L,
THENES DR OpHZ I L 7=, FERER L v Bt 7
WA E LT, BEREE VNBERHT OpHZ pH A — 4% THIE
L7-. TENENHBSSOpHA LA HIE LI#: L7-. Fig.
212, FERERIBRIERTY & T £ TOUTAL & mALOpHZEA L
o d. AL CIRERERBRAT ) GpHN EAL L 0 & <, B
FERBRBAARIC LV pH AR X IR T L, EOHEELHIT I
FUTHE L. — R Gl pHIZ /e B L, 3
(IR ZE L. 3700 b, EEREMUTAL & WAL TITEN
ENELEDLZ LR L TRy, HEEAT I3RS
BNELRLT LS Ro TV OHENRERIND.
3. ZEXM
1) Y. F. Zheng: Functionalized Cardiovascular Stents, 6 - Bioabsorbable
metallic stents, Eds. J. Gerard Wall et al., Woodhead Publishing,
(2018) 99-134.
2) S-H. Byun et al: ] Biomed Mater Res., 108B (2020) 2505-2512.
3) A. Chaya et al.: Acta Biomaterialia 18 (2015) 262-269.
4) AAREK @ S RLRAHELRR L, (2019).
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Fig. 1 in-situ potential dynamic
polarization curve of AZ31 in HBSS.
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Electrophysiological analysis of functionalized oocytes
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1. AREHN

BRI TME LR ET DBV T HARDOBRENERIATOI TS H, Bk -7 o il ofl
RIPOITFEET ET 2o b OB RO LI TND, B HIIFRA NI EZH > TODHT AT AFFE O
FTHY, HOE T étbFityﬁwﬁﬁﬁk@ﬁikﬁ@ﬁw\%:Tﬁﬁ*fi’M$%E
e LTI ORBRECE R D, BAREITIE, FEE ORI ANES B AR BIS T iRE
{bA—FANMIHT R ThHLCFWE NSO E ARG R 21T, VA /N}i%f#%’i’ﬁMéﬂ‘“C%
SAEBREHHAATO, B Ra A — A MERIANLT =Ry /U @G K OV s s Gl O x
SN
2. MIARE

(72/BFS50RR—2 =X YERWT I/ BOERNGERBRL]

MEEFEIXT I VBN T VU AR—F—XZHWT, 7T /RO T 2 Alanine DFE L € OIE FiRIC
PEORBMEICI > TEME L TR VI TDHIENTE L, £IT, AEET 2/ BROFEESHERZ
REHBITED0% LR b VAR—F—XE WELFBMT DT IV BERRMO R T AR—2—Y
EHWTRAEL7Z, R 7 U AR—Z =X YOmMRNA% TN ZENEA LA =V A b & AWT, ZFEM
IRFENL EEIES K > THIRIRENL &2 -30mVICEE L, #fE7 I /8 2F v o\ — DI R L7z
(), ZOFER, h 7 U AR —F —X{FAlaninelZ X > CTEILEZEL T D0, E OFHIA TH H2-methyl
alaninelI > > 7 Ligoolz, £z, b T VAR —F =Yk, BT X / 8 TH 5 Glutamate, Aspartate
DIHRTEIRY 7T I/VDBFER S, AlanineZ X UHMOT I VB TR 7T E oo =(h),
PIEOFERNG, MHBMET ST I/ BIZEDE T, HND M7V AR —F — % B EIRIN - £ L5
HTET, ZNENOT I BOEBRE L XA L THRIETE 5 Z &V LT, REMORHANED R
BIib,

e BT VAR —H— & AT BRI O JE(SE SO S )
B T UAR—=EZ—=YDT I JBRIC KA ERIGE, 9=aspartate, 16=glutamate

3. EXuk

1) The use of Xenopus laevis oocytes for the functional characterization of heterologously expressed membrane proteins.
Wagner CA et al., Cell Physiol Biochem. 2000. 10(1-2):1-12
2) The use of Xenopus oocytes in drug screening. Expert Opin Drug Discov. 2011. 6(2):141-53
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Development of photoremovable protected group that could function under specific environment
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FORERERRY: AR 20580, IEERRE, s2irihe

1. BIREMN

M 2RI 2 ERFIEE MWD Z LA TE 2HRENE Y T & L TCagedlb &M T B %,
Cagedfb & &%, ABIEMED FIE D RMERGERL ZEA LIALEWM TH Y | FE DR Dtz YT
52 L THEBEE S T AR T 5 2 ENTE L, =T, BRHOZ ORI TIL, MET 22 RE L
72 & LTH BREALER A 2 A BEME S F O IZREETH 5 L WO RN H D, T2 T, AWZET
L D BRI IR IR AR B AL 2 38Rk T D FL 2 B AT 5 2 L T RrEDBREL T TOAERET D
SO R PRI OBE 2 B,

2. ARAEE
FEEDBRE T COLERET D N0 RIERERL 2 T T 72012, FexiTaot& o — & fiitErr
OGO E L THWONE 7 <) VEKKICEH LT 2IToCE Tz, 7~V 2 REE L,
pHDOZAUIZ K » T LB EEASOFF-ON-OFF & 2435 Z LIC L V) | FrE OpHFEZ 3 S a0t & v
Y—%FETR LT, TOFEEL, AU 7~V BB EREE T2 00 REL O E 2 A E
DD LKV | FREOpHEIBEIN A RE T 2 e R RGEFL O PBIFS I L 72D, A EX, [F
FROYEMGIZ L0 | {EVERRRFE TR T 2 BRBERIN AT BE 5 2 e o R ERGE L DR 21T o 72,
EEREEE RN EtE P — & LT, ISR T1IoL S e Ve a— 1= X7 L& £
=L s TWA, —F, e RrX oI U vERET A —IiX, T — 1= —TF )L
HELEF2RHEINTWD, IO EA, ENETAHEEMBREE IGTHZ EI2LD ., Sk
Dt Raxr<) UEER~LEBmENS, 2T, ABFETIER. Zh b0 FREEE . skl
HHEL L THOW LA TV DBhelZHAAATALEWS. 4. 55T A v, Bk LI,

BALE W DS oy R MR oy o,

B L LT oM AT L 4 OO, —— G0, R
T2o AL EW3ITATE D IE ‘\%“ i Strongly flucrescent
73%5@%\/\7 f)‘ﬁi’fﬂ—é%ﬁ:—l: BEHEKEFRET IR LY —
TOWSIEEE i, B [ S e
HLIER, MBI AR x;@JE;l — SO
12T Che b o MBS 23 \k
T L7, — . AbEW4. 51
ERaXy o O ALFE TR

THAMBUEAET L, 4 L}SE‘ - b
LSRR AR e 3 0 JCL \@v@ﬁi

O
IR g '4%0 ‘ 4 R=CHz, X=0
ZEDIRIBE T, 3: R=CHs 5. R = CHs. X = NH

@REKEFET THRIET S erFoxSTHhLEAETOMIETS
. Cagedit &9 CagediE &
3. EXH -
1) D. Kato, T. Shiraishi, H. Kagechika, T. Hirano, J. Org. Chem., in press. DOI: 10.1021/acs.joc.0c02419.
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Real-Time 3D Reconstruction of Fundus using Robotic Holder for Ophthalmic Endoscope
RRIFKRZE REEFZMAEAHR, HKILEN, REFHKE

AMKZE EFE RE, EBEETF

1. HHEXEM

BN ENET 2EHTHIBERFRERCBNT, EMIETERETIFELE LTHEEN
LARAZHMRK L CREARLGZARBEZAVIBENFET 5. LM LARKEOIRERIEIRFTOF
MERBHCEINTLES =0, ZREAFTOFEMETREE T S=0I2, MHIZHD Y RRBOE
FETSRARBREREORY FORTLORENTOATLS. LALREDRY X FAIZIE

RNRER R DOEMN A TETCHE oI FAELGEMEZEC LTLES BALHHHE®, AREKES
ADOBRHFNECBEDORNRFEEREROBEN LM D50V E WL MELHD. TITINLEMER
THEHICORY FNERRTOREDIRTMAEZ Y TILFALIZERTT S EEHMELE. 2.
MERE
2. 1 FEFBLTAVEREHERTE
BRARNBEIEALES A E LE-EREE & X—LBEETON, EE0NBHEVTERTL
FEDIVMIDBREETEZTOIEREMETLTLES C&Dbhofz. TITERBEZTEAVER
E#fELORY F7—LDIEBEEZEZHEAE
OELIFETIRET S REHEELLT o e
DenseDepth& I (41 % B —DRGBEGMN b5
RIEEDRE
Iy TEHET S ODEHAH—21—F
Ly b= #BRRBELUHFHICEET
52¢T, RARNBREBEZAV-REHEZ
1o, COREHFEIZE>TREKETIL
R E LIZREHTEIFIREOS ~ 1.8 mmiE
ETETTELZ LD DD o=,
2. 2 RED3IRTET
BREMDIRTIVEVTIE, REHEIN-REEREARY F7—
LOIEEEEN SRDI-RBFIC W L THAERFHEEERTHLET
f1o1-. EBFHEEANS
CEITkY, REHTEDREICHNT S EERIC, RBEKABEZLT
LESEBEICHEANR MIFHLTHIENTES. 3RTETDFE
fizfT-o-& 2%, REETILEDERHORMSEIFIREFETIE2 mm
BE ZANSEOFETIHMmmEBETHY, REFEOAVIBELL
HETEHIEhbhotz. FB3RTIVEVTH2HZAEETY 7L
AALIZEFTTES ENER ST
2. 3Ry T7TUST—23Y
SREBETRBEOENEERT -OICIRERDGE - BKEECHREO BELREEAEE N> T7 T
) r—2a xEALz. REOMAE - BWIKEETIE, HEOREF2 mmiEE, MKRZEX0.S mm

Fsiwraie
Insrizm Fomd

o lomdle]
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BE THETESZLIC LD of-. RRGEOBEERETIE, ARG EMEMEME S DOBERMN3 mm
UTE Bo-BRICRBRREBEBMNICIRET 5 EMNTREE T o 7=,
3. ZEXM
1) D. Zhou et al., “Eye Explorer: A robotic endoscope holder for eye surgery,” Int. J. Med. Robot. Comput. Assist. Surg., Oct.
2020, doi: 10.1002/rcs.2177.

2) I. A. Kaust and P. Wonka, “High Quality Monocular Depth Estimation via Transfer Learning.”
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Cell growth—dependent nitrogen starvation response in cyanobacteria
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Fo2O4 FIRIEOT /7 N\ T ) TOEDOERKICHEEOERKETHY, LEREFEENIETH
5, F724 FIEIX, BEZERZRIGIC, AEGRIEZ VNV BEVORBRLGENBRESNDSZ & THK
INBEN, TORECHEEZFZRGTT S2EHEAIETHESMATEL, LK BFRXRBZIERZTHELE
EAE Eh, Foa4 FIRLZEONCEET D E, HIZ, Fo5a24 FIRIZCRETDAERT VT
FTTHEI74aE)Y—LDRBHRAFEIESG ZEEZBALSHNIZLEEY, —AT, F75a4 FIEBES
BRDEREpgsATIE, BRRZTDI742EYY—Ln@MIRSINA, ZOEBRHEIFHATH-
ﬁz%?F,KE%Fﬁ,EﬁkiTT®74JEUV—Aﬁﬁ@ﬂﬁ%ﬁ%%%bt?é:&%ﬁ
Jg& L=

2. IERE

2. 1 BERERZTTODI«AE)Y—LDHRIZITHAERDILETHD

PeSAERIARTIE, XEBDEFmENELLBEEIND, £ZT, HEBDEENEZEZRZTOD

T4 Y—LOBOBEELEAREAHINEIIZTARD -, BERRZNIBLERFIZ, £EHE
FInERZERITHADCMUERMLI=EZD, FEKRIZEITET7aE) Y—LOHEBIEEHEITL
tzo TOHRE, HEREFGENEHEINDIE T OEYY—LDOPBRELEEEINDZZ EMNEBELE
(1) » SSHICCHDRREFENDBD-HDIZ, BERRZHICHFEKREIEFIETLABRETTECI=E
2, EBENBLENERBIEFEE T IEYY—LDOPBRELEESNZZEMNBALMEE ST,

2. 2 BERZTTOI4aEYY—LOSRITHBEOETLELELIZEZS

KERDEFIZLY 702 E) V—LORBREEZTIND, FEBIC, HEBEOREHLEEF->TH
t=e FZT, BRERZTCOMBEBOBREE 7 OEYY—LORBRIZEDLS GEARAHINZHS
MMZTB=0I2, HEPEAFOEEFTHIAILR=ZS YD, EHEBEBOBERIcHhHd ILLS
VIZEYHBAEEZ DD, ER2RZTFTTOI4aEY Y—LORREERAR, ZOHE, _h
SNEFIZLYHBERENABEEINSEE, T4 Y—LODRELBEEINE I NI = (B
1) o £z, VORZPEBRICEKIMEEREOIHIZCE>TH, PLEIYBRERZTTOIsaEY
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DHRITMEN () OEREELIV L, HERE
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‘[\ 50 1 ""'---..:__:j=.._____________.
3. &EXH = 5 i
1) Kobayashi K., Osawa Y., Yoshihara A., Shimojima M. and Awai kY]
K. Front. Plant Sci., 2020, 11:432. m 0 i
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Development of real time sensing system of cell heterogeneity
BREXFERFHREMEHNEMEBREFEE, FE K2, NMEEF KB RE R'R
EREMARZERMBIEZRARANAA LY FOZV AN Bl X%, ER B

1. HAREW
HREHRIIHELCEGHERN KR TREGCIHBELANILTRTAS L. MBS ORBRENOE
EERIIERODNZTVXELOTEFLTIENEES N> TE, ABXOMBORKRFE)TILEA
L THRTLIENTENE., BIRAENAMBREFIZE>THDE., EOMBIEHADTTEELMENE
BE WZEF-TLAMNBIET A ENTE S, COHMBERRNDEL DA Dheterogeneity(FH—
) DHRFEVTILEALTHELENICHT IMAAEDEEEZANDET, CNETHLAITE
T ULV U heterogeneity & WD IERRZEIC L -FRNDNARDORFKE EZEDH S EMNATREICLE D, REF
R TIL.
NAHREZE 22—y FIZTH A Dheterogeneity NN AFITHEICED K S ITHFET M ZHLNIZT D
CEEEMET S,

2. AEER
2. 1 A A VKRBT IVEBERSYTILERAV-MRENSEEEDORRE
MATEIED A hH =X L& L THIEEDheterogeneity #2953 I ILBEEDHBIES X IFMETH
5 WIVFY—Ta4vPaZzRAV-EBEDEEELZAGEE. HIBESNS VA LICHEFEL. 14
i BEOEEGHMERZES CLITFEICHHEICLED, COFELEHRT H-OIZ. SHHTREICZKY
TIV JIWAREB ZRETEIERFEFAL. TOFTHREZIRTHMICRCIBRICEF L BIEET
570 —AELT-#MR(R 7« 7)Z/FR- BN TE S HMTORAFKEET oz, COREMARETEN
£, &z MESEARILIA—EENR T4 7EEETELZERIINA., IDAFIREBICIVAESE
Bo1=RA7 4 7HEDES M EF > TWEINEMERETT S EMNTTHREICL S,
AEMEAREICTE2E0FELT, 2EA A OEEICIYAHMNICHEREZS T 7ILX VB
T FUDLEBREREHOBEMAES FUEEVIOHEE T O— LR T 4 7HERATRED
WML Lfzo FULXUBT FUDLDATHIEOHAZITI ETNMVERITHI DL D LA T O RE
TLY
DIETILORIRIZEY . AN —ET7ILNTICHE SN EIBRENRO oA, BEEESFU &
#H A, —BEEGOTHTILIEZTo &, DL OLAAVIZTH LT B EIZKYH—1THM
faft AZTS52&ICEPILEz, Ff. BERES FUIIMBEERGTHHITCTIEBEEIZYILE
TH5Z ETREHICTILX VAL IDLTILOAHFTHEZHAT IENTSE-,
WEBETFILTHAHTISGHIMIZTR T |

4 TIEDBEFITo-HER., FILIEBEAE] ;
BRI TR 74 7DORRERRT H2ENT | :
xf-, F£=. FOHA X IHBLTEY, '

H85E R E— F(Z# L) Theterogeneity & &2

TEIENTE, SRIEZDEBRERE—F
23—y MIHATEZEFE DO AHR
NEDEIGHEEF > TLEIMERE
TEHFETHD e - _—

3. &EXM
H. Terazono, H. Kim, M. Hayashi, et. al. PLoS One,
2012;7(8): €42485. Epub 2012.
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Improvement of imaging techniques for biological tissue samples

by scanning ion conductance microscopy: Influence of surface charge on SICM imaging

HRKE, FXKREB. BEE, LBEXZFE K&HEH

FREKER O RATHIL, HH K.

1. AEBEM
HREMZE T/ R 7— L THEYERAIRELGERR A4 REEMIE (Scanning Ion Conductance

Microscopy : SICM) DIk, JEEMTERABELES LT FIEERP THRETES. KRR ZDSICM
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2 FEICBITARUMESIaL—Y a3 U TRIITAIEFEHEZEE L.
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1) P. K. Hansma, et. al., Science 243. (1989) 641-643
3. BEXM B1770—FH—JDTal—ay

2) T. Ushiki, M. Nakajima, M. Choi, S. J. Cho and F. Iwata, Micron, 43 (2012)
1390-1398 3)EH K, KRB, LHME, 86&95pp.791-795 (2017.9)
4) M. Nakajima, Y. Mizutani, F. Iwata and T. Ushiki, Seminars in Cell & Developmental Biology, 73, 125-131
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Analysis of the virus infection resistance to human iPS cells by using NanoSuit method and
Scanning lon Conductance Microscope
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B o MEHCMVIEDOFRIRAN E MPSHIRETEIMFI SN TV, FMERNICRALEZDAILRYT Y
LEDZEITE MRMEFMAE L LB L TOFBETLTLV =, In situ hybridization TIXHCMV®D 7/ L
iPSHIBAICIXIFEAEBEINGN oz, FIA4 V07 LAICEIMRNADKBRELLE L=, Wi
aIcHiE L TREYT 2R EMRNAFRRE I WG, o T,

2. 3 F/R—VEICKLMERE VA ILAHFOERE
HOMVRL - H25 BERE 1T 3 € MR IS S LT 7 A L RRL- D
B a ) ) A—VETRRAZ, b MR OREITIZ Y AL
AR FH BEERO T8, b M iPSHIEFE EICIZHOVRI A2 1E & A E SENSINR
Bl CcE 2 o712 (1X3), BUESIOM T O E BN OHE T E, NHDF
3. EXH

1) A modified 'NanoSuit®' preserves wet samples in high vacuum: direct observations on cells and tissues in field-emission

scanning electron microscopy. Yasuharu Takaku !, Hiroshi Suzuki2, Hideya Kawasaki?, et al. R Soc Open Sci. 2017 Mar
1;4(3):160887. doi: 10.1098/rs0s.160887.
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Simplified Light Irradiation System in Biomolecular Interaction Observation
using SOI Photodiode with SP Antenna

FRIE R B LrArgenT

R LERT RKEPL L5 it
1. WAEE®
RSN OENEIR T XNV T ) —DNA v TR
D12, U Ty 7 BICER TR TR E R A A Y —
ZRFELTND, TNETIZ, &OKRET T AELT 77 (SP
7 7 F) £SOl (silicon-on-insulator) 7 #+ k& A A — K (K1) [1]
AW THITRE L2 PIET 5 HEARE LIZ[2], JRITROMH
BRAZ RN Ko TR L7 & 2 A, RFEZRIFE A A
—Th b #EET 7 AT 40 (SPR) o —L HF L 5 H1ERE
LI, AR TRMHAEROBIIC LRI L TWD, —T
REFF . 74 N ZA A — Rkt U CERmE ORI AL
THUEND LT, SHRERBEHETH D Z &0, RIRERLIC
ERIMNE L 70 572 EORERE D~ 1o, TN EERT BT,
TEEAK CHIE CTE 2MEEEZ SO TR L, OB
HILHD, AIRESRER (FDTD) EAHWTHRES 72,
2. EBR
FEMTIZ NS 2 2177, ASTRILI R 685 nm D Fifi
WE Uiz, SPT v 7 TG TR SN D720, A5
REARZ Ko TR O A ZFHH LT, Wik L e 2 B8
FAIETT Fnanaye = 1.5DEENR L L &DOSPT 7 FELICE
R OB —IZHELEND Z L2 BE L, i TROMKBE
% R lanatye DI & L TRILT D, SPT 7 F DI AL
0 = OfHIIZCE RO —7 25D p=280~285 nm& L
7o BBIZENThOT T FAMpERT L7 4+ A A —
N OEFRhE (SOUE DWIEN R & FAl) O AR AR Z R
T TDH Hp=282nm& 283 nm|IMEEAFHI X L CTE T-3h%
DK ERD, WICT 7 FEBCERS T REEL SN D
ZEERBET D, WATT T FEBICAER A D IRV IRRE
(fanatayie = 0) & FEYE L U7 7RO BRI K A2
A, TIZT, BFERECOBEEREAMEOMHE I, p=
283nmdD & /R EARD, -3.45%x 108 [nm &R o7, T
EIXTER DD AR THEOLN TV DIE L BT 5 & 35
JEREWZ &6, BEAS R TITL Y &L 2 E 2 HFF
TE 5, MEAFRCEBICHEZITWV, AR FHAEERO
BB T D AIMEZIRF L T TETH D,
3. &EXM
[1] H. Satoh, et al., IEEE Trans. Electron Devices, 60, 812-818, Feb. 2013.
[2] B fih, BT B E P HATEA, EST2020-16, July 2020.
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Evaluation of piezoelectric characteristics of KNbOj films by hydrothermal Methods for
ultrasonic transducers

RERR R RS, AL, 5 A
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1. [XL®HIC

[ FH O R IR RS R O T WS B I W DB E W T N ARE T, BRIl N T AT
22— ORI LR, AR, Ny Fo ik, FELCANRZOHEMIOSCTERAESN D, THEKR
DOENTWELBEN ST VAT 22—V OEERE TR T EEROEBEL N EE CTH 523, 10MHz
ERZDEABIZEBNTROONDRMEE2EZBE T L EEBFRIIATRRETH D, £ 2 THRLILEH
WHEEH N7 VAT a— et LCUEEBEROERZICHT 22 E2BE L, =4 7BI ) 7 LARIE
BHRS fh ORI & B AIRENE — FOIRE R OBRIZ oW T, BMHz~ 1GHz £ T O JEEHH CE
L[ISEIRE R ORI ECAK I T 2 BEF R EZE 21TV, TOREEZ#HE L CE il

BAETIC, BEAEZAOERIEEE b T 0 AT 2 — ek LRSI I T H R
L &xmﬁﬁﬁﬁﬂé ERZ Mo, FIT, BRISHADT-D DT A ZAOF%E & BRI mIT
CJEFBENT A—Z DFFHEIZOWTHIEZIT> T 5, A EITKNbOJEERE & Bk & 25 72 5 il 5 i

TW T AT 2= Z2HHETRIEL. 7 FIZ 0 ZEEORIEICHOW T ORFHER A2 RET 5,

2. KNbO;sEEZEEDEEELE T FE2 U RBEHR

KNbOsE BT KRS RREERNC L0 F 2 Ul A b1 o F 7 S ERE L B I BURE L 7=, KNbOsED [
S EMEEEAZ S L, SR LA L, R RBImEILN0.8mm?> TH D, 1 v E—H A
7 F T A Y (4294A, Agilent Technologies)Z FV N CT7 K I ¥ o REEEDORIE 21T - 725 R % Fig. 11IZR~T,
18.7 MHZIZ B W CTIRILEN BRI S iz, QEITMEWVAEERIC B K LREES R cE 2 E 20N
B, WIZ, 7 K H o ARpMEZ Mason D ZAM R 2 W CEEL L7z, FHEER 2 Fig 212777, %M
FIFRIZH W TZKNDOs D /8T A — & Th HERE, Tl ifER, [EEERd:. FHERK, WMrQE
AT TICERICE VRO L O 2 Lz,

T ORI Z AR O W T EBRE & 3R A IR SR E B AT T T O IR D BV I RIER O FEER
BONTZN, T RIF U AOMIMEO R E I EMAHIZBE LTI T 0 v T 4 7T HRTW WD L35y
Molz, ZOBEBITAREAE L EEFBREOERE SIS WD, e L O BRSO F2
BDRENSTEEZEZOLND, SRITEICANBKEZE LT A N7 7 ATy —2HE L, £
EHBMEO 7 4T 4 T EMVIEENT A —22H T 5, ZHUZ XD KNbOsJEE RO KRR R
ORJFEI ST L, it%@%ﬁ%ﬂmbt AEW ST VAT a—YE2FFTHTETH D,

Frequency [MHz] Frequency [MHz]
Fig. 1 Measured admittance characteristics Fig. 2 Calculated admittance characteristics
of KNbO3 piezoelectric films of KNbO3 piezoelectric films

3. ZEXH
(1] A7, SFATCE AR i TSR JE IR iR & #248k, 103, 2020.
[ 2] Ishikawa et al., Jpn. J. Appl. Phys., 48, 20009.
[ 3] Marco G Beghi, Acoustic Waves — From Microdevices to Helioseismology, InTech, 501-520, 2011.
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Simulation of shear wave propagation near tissue surface
by using velocity-stress FDTD
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1. BIREM

UTHE, B S 1 SCoptical coherence tomography (OCT)Z FV N7z, JRZAEFKk DM O 12 O F HiilT
BEORE I FHAIOMF TR T AL TN D1, RE D HEmmEL T DT ks C o S GHACI, AR A
PR L7277 N AOBRYWERHEL <. EBRIVICHMEE OFM 2B 2D 2 ENES TIE Ry, £ 2
T, AR Tl S ) R R IR S Fﬁ”’«fﬂﬂU‘Tn‘ﬂ’rﬁz%ﬁﬁ%@ﬁlﬁ{ﬁ{ﬁﬁx/‘ 2 b—3a U ERT
oz, BRI, ARHEBTICBEUANTFE LIS EIZE R L, et &7 o729,

2. REKRE

Fig. WCBIBEREIRS R = L— a VBTV ERT, KEHERE LTS YANBIZET LV E L,
RENSORSALIZ2,3, 4mmE Ui, BIMRREES m/s, FiiEFR%00.022 Pars, Z2R0f#AEL.0 x 1075

m, WO MEAEALt = 1.0 x 107 %s& L7z, /o, EERE LT, N—2 M (ELH2 kHz, 33) 2 AT
L7z, BEUADTEET 258 OSBGOS Fig. 2109, B S 2WrCid. Rk OGH0ERE )
S X ZHEET D0, BEUEANTFET 256, HELE» S ORFHEO B X 0 | BELIR O R E el
CBWOEHENMETT A2 32— g TRUE, B, ST O E DI EELA N TELE
T B EHEADEENRKE N EB¥broT,

Sound source %10°
1.0
[{RY
% 0.8
) 3 =} 0.7
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8 g % [ )
e 3 A Al=2 »
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Fig. 1 Simulation setup of shear wave Fig. 2 The result of the FDTD simulations
propagation near copper wire. Al (=2, 3,4 mm) with a mesh plot of the particle velocity when
is the depth from surface. Al = 2 mm.

3. &M

1) [Lfth, & F0oca AR EE d I R FERLR AR R 5 Pk, 95(2020).

2) Koyama et al., Proc. USE2017 37, 2P1-3(2017).

3) M. Orescanin et al.,JEEE Transactions on Ultrasonics, Ferroelectrics, and Frequency Control. 58, 389(2011).
4) Iwai et al., Proc. USE2020 41, 1Pa2-2(2020).
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The Characterisation of Tetrahydroxysubstituted Zinc
Phthalocyanine Derivative Assembled with (3R)-3-Hydroxy-4-

(Trimethylamino) Butanoic Acid for use in photodynamic therapy

Tamara Potlog, Ana Popusoi, Galina Dragalina, Stefan Robu, Hidenori Mimura
Physics Department and Engineering, Moldova State University, Chisinau, R. of Moldova
Research Institute of Electronics, Shizuoka University, Hamamatsu, Japan

1. Synthesis of photosensitizers

The zinc phthalocyanine (ZnPc) is currently being intensive investigated as potential photosensitizer (PS) for
PDT [1, 2]. It is an excellent candidate as absorb strongly in the red and near infrared (NIR) regions of the visible
spectrum that correspond to the tissue optical window, thereby allowing to be activated in deeper tissue regions.
Generally, ZnPs is not soluble in water or aqueous solution. For this aim, ZnPs was functionalized with hydrophilic
OH group. This work highlights the co-assembly of ZnPc non-functionalized and ZnPc(OH)4 in DMSO/H>O
mixture with (3R)-3-Hydroxy-4-(trimethylamino) butanoic acid (HTBA) into a supramolecular architectures. The
study of 1 H-NMR spectra for ZnPc: HTBA and ZnPc (OH)4: HTBA solutions recorded at 400 Hz indicate donor-
acceptor interactions. The 1 H-NMR spectrum of the self-organized supramolecular stable architecture
ZnPc:HTBA made spontaneously indicates an intensification of the interactions by the carboxylate groups -C (=
0) OH and -N + (CHa>).

2. Spectroscopic characterization

The UV-Vis spectra of solutions were measured using a Perkin Elmer Lambda 25 UV-Vis from 200 nm to
800 nm. Absorption spectra were recorded at room temperature in DMSO/H,0 solutions of ZnPc concentration
1.5... 1.7x10-6 M. The absorption spectrum of ZnP¢/DMSO/H,0 contains three absorption bands located in the
UV-Vis region, which correspond to the n—n * and n—n* transitions. The band observed at 260 nm in the UV
region is associated with the electronic transitions from the orbitals not linked by heteroatoms (nitrogen atoms) to
the internal interface circuit of the macrocycle. It was found that the water concentration should not exceed 45%
in the DMSO/H>O mixture. Encapsulation of non functionalized ZnPc and ZnPc(OH), with HTBA causes a shift
and broadening of the absorption bands. The well-known Q-band splits for ZnPc:HTBA in three subbands, while
for ZnPc(OH)4:HTBA in two. The visible Q-subband absorption in ZnPc:HTBA shifts from 740 nm to 725 nm
compared to ZnPc (OH)4s:HTBA solution.

The fluorescence spectra of the supramolecular self-organized complex ZnPC:HBTA excited with wavelengths
of 620 nm and 740 nm show remarkable fluorescent properties at Aem = 680 nm and Aem = 825 nm, while of the
ZnPc(OH)4:HTBA exhibit fluorescence at 760 nm and 825 nm. The time resolved fluorescence spectra were
collected on an Edinburgh FLS980 spectrometer by using time-correlating single photon counting method. The
emission decay supposes a biexponential fitting of the experimental data associated with two lifetimes 1; and ©
for both assemblies. The time evolution of excited state signals for ZnPc:HTBA solution revealed shorter-lived
excited state relaxation (1,5 ps si 11,6 pus ) compared with ZnPc(OH)s:HTBA that exhibited longer -lived excited
state relaxation 1,8 us si 15,7, respectively. The results presented herein support that both Pcs, ZnPc:HBTA and
ZnPc(OH)4:HTBA, have excellent properties that justify testing them in photodynamic processes.

3. References
1) Angélica M.Garcia et al. J Photochem Photobiol B 163, 385-390 (2016).
2) Chinna Ayya Swamy et al. / Coordination Chemistry Reviews 411, 213233, (2020).
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Label-free virus detection using suspended graphene-based resonant mass sensor
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