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Trend of Elastography technology

FORTERT BHAOARIRAE e ARRPEEDANIIIERT  HIFRELT

de =5
B =R

AREBITRELCT LB RLIEAMONTNS[1]. FEREMICESZHIELLLE
DERIELI-YT ST ET, BUEREDOZH, BRMIE HROBBEEFOILANHARFS

n

TsY,

HERZAWVAEZSHR2IOL S ICHERFHNEATETLS. EETHE

0CT (Optical Goherence Tomography) ZFRWNf-EAKRE T 1 mBEDFES LI S il
RICERBEREZAVCHAMNREOEEFHZFMI IBMEREELDDOHSH. S TE,
OCT LZEHBERZ AL EEFTEFECOVTHENT S.

2. OCT 8L VEHBEFRKZE AL BT

Fig.

1z

F1-, Fig.

2 128
REDBEFRZAL
T, JEsEfn T HEARELL
TJ7V FLICERSZ
mz, kENbFEE L —
Y RTSIREETH

[R=e 3 it
1 kHz EEDIRE
EMA, REAEZEDER
FRMZERILELE
5l =9 [3]. BE (30
kPa) & R MiE TEH
DTWRAERLG-O>TWNS
_ERHLND.

ELE=HETRY 4]

YUTENKRENT
7Y MNLTIXERE
MINSLKHEBIEN

Hhhb.
3. ZEXM
[1]  Krousp,

T,

A,

OCT head 2
55-0CT system Function 1
: " generator v

Depth [mm]
-

4
L

%
N We.:

.

Figure 1. (Left) Schematic configuration of experimental system of elastic measurement
using SS-OCT. (Right) (a) OCT and (b) strain images of thread (f = 1300 Hz).

PC Slr:ph Herizontal direction [mm]

Lov|
Incident
Scattered | light  Parabolic Em .
Tlight /I‘l‘ﬂl-l:lol' e
/ i _i,m .
"y . i 50 Vg, 1 m3 .
Focused Alrbome 8
Beam ultragzonic transducen 4 i it e
Fruit 1 Young's modulus E [kPa)

Figure 2. (Left) Principle of elastic measurement. (Middle) Picture of experimentation.
(Right) Max. displacement vs. Young’s modulus.

Wheeler, T, M, Kallel, F, Garra B, S, and Hall, T, "Elastic moduli of breast and prostate tissues under
compression,” Ultrason Imaging. 20(4), 260-74 (1998).
[2] Schmitt, J, M, "OCT elastography: imaging microscopic deformation and strain of tissue," Opt. Express

3(6), 199-211 (1998).

[3] Tabaru, M, " Observation of elastic wave propagation near tissue surface using swept-source optical
coherence tomography,” SPIE Technologies and Applications of Structured Light 2017 (BISC'17) Paper

10251-22 (2017) FEETE.

[4] Tabaru, M, Wu, S, and Nakamura K, "$28 & Tk & RIMHREEEE & OMBIEICEE T 2 Bigt~% 7 & 7 AT
BZEdER e V—9F 7 7RG % H v 72 B o FEE 4 518 (2) ~," Proc. Autumn Meeting of
Acoust. Soc. of Japan, 2-Q-18, 1177-78 (2015).
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Time—of-Flight range image sensors with sub—picosecond time resolution

and its applications

HRT: B TPAERT REREAN NI

1. BIRBEH

IR 53 #1813 Time-of-Flight i1 X 2 3 RutkfGs b HAHF MG R & D54
AR=Y v 7R EICHREICD 5. ik, ZOREDFREZITA % CMOS 4 £
— VR VY OFIFEMHEA TV 2D, CMOS 4 A — & vy Hifliz Hic, HFRHICERNZE
AIckpwy 74 v Rz, meRKHESEEZRRT 20 C, maTrap
A =X —ORRREOFHIAFERINT V2. AfTiR, EHOPFHFELZED T 20
IOV TN T 2.

2 STONEBRFHNERRFICK 25H IR CMOS 1 A=Y

RS L R x v TLIGE L 7o EBRARHR TG L LT, 77 7 VERTERNZL
FHET(LEFM)ZIRE L TWw 3[1]. Fig.2(a)lx 2 2 v 7HHHMOEGETH Y | (KIEE O
R bic, DAL 7 + P XA A —FE2EHKL, Zofilimicr — MEEZERIT T, 77— b
B2 LT, RELEAETFOEGEGMEL2ATE 5. Fig. 1(b)Ic/"3 LEFM
FrEHE-HIIC LB HIEZA TR F(DOM)%Z, TOF & v HOMlEICICH L, ¥ 7 32
Y A — X D5rfRRE% b O TOF BEEEE{R & v (Fig.2) % EBLL 72[2,3]. FF DA v v R
JGE % 72 TOF BEEESHARE Z VT w3 (2], 132X 120 HiZk %2 H 3 % TOF ® v %%
AfEL, WIEEL v 30mm IC 3B\ THEEESRBE 0 =0.25mm, IFfEI/3AEREIC L T 1.7ps 23
FEHIN T3, Fig.3 1k, Imm DEEZFONRY%Z, Kt v 3% v CHEREEGZ
AL 265 Th b, BT E 5 L~ v o FEkE
BrAELNTWS

H
3. BEXH i g

olding Integration/Cycic ADC

Column Logee & CML

Fig. 2 Developted TOF range imager

Deptance |mm)

Fig.1(a) The concept of LEFM, (b) 1-tap LEFM (DOM) ‘e @ om o w ® o oawa

[1] S.Kawahito et.al., IISW, pp. 361-364(2013) [2] K.
Yasutomi et.al., OPEX, 22(16), 2014. [3] K.
Yasutomi et.al., [EEE TED, 2016 .

Fig.2 Captured image with submillimeter resolution.
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Force Feedback using Welded Bellows for Surgical Robot

FOXERHRIRY:  WEAM, SOt REEE, IR R, 5
AL TR L BRI HE, MPIRE] X5

1. HEBE®

ARFITICB O T, BECMaet2 HET) BENBEICIThN D, EATEeS 285 L
RWE I ARy br— L LT IR B, L LanD, BEONRET
W ITE & 23 300mm LA EH 0, HEFEADBARIED T LD Y FViZ+Hmicfsmb b, §ift+
DOIFF ) Z 51 - #EE T X Dl R BN R v R v bR S TWa [1][2] 28, FRH
HYCITEHETE—FXYOERLZEOFENRDH Y, REOKIELZFF -T2 b DOIXEB L T u.

AWFIETIE, R 28R U COAMRHEICIR R T 5 2 L B Alae /e R AR i 2 PR
5. BRIEVY o EREERe X2 WL LT, B L AbERELEES L.

2 MEKR

2. 1 REIIHHFIVRTL

B LIV AT AZK1IIRT. RVAT A
TUE, BRAEE & RS AR TR I X B - T
BOHT, BEW L R OB 2SI L Y
R4 2 2 & TRESRDET & Rk ICEMES 5.
ERiNKC 5 hE Y 7 b =7 ETEER
DfERICHET L ERARETH D, 1 ERERTEREN 2T 2T 4

2. 2 SHFOHE

HORFHAE X Karl Storz #O FEYOEEEH - OB ERIE Y Y VA 2B T -bDTHY,
EROBEATNCEDOE THERET Y X OMEZHIET 5. #EE)OHRIZIL SUS316L DO
BERn— X & W Re— XIS EREZE R A XD, T DI L o TEMCER 28R T 5.
VYU HERREGEDORNe—XDRSE LTIE, ry RRRWaH a7 R THDLHI L,
FRENR N 72 W= DR TH D Z EERFT o5, ,

2. 4 EENRTHEOTE .

BAEE DB RHRE 21T v, 20 L X2 oifFHlo 10 '

R ey FAfllofBFE 2l L7z, K2 X0, 8

B BEMREDSHER S rz. U 0 BB 7 & o : -

HECHHEEICHENRFE-> T VB, TNIFHEHOE ; _ o

Pt 2 LT 5 C L CHESRIAT RS, = Y et e
2 EFAl SR o 5

Torque [mNm)

Torque [Nm|

3. EX#E MS T2y, 11pt)

[1] U. Kim, Dong-Hyuk Lee,W. Jong Yoon, B. Hannaford, and H.Ryeol Choi, “Force Sensor integrated
Surgical Forceps for minimally Invasie Robotic Surgery,” IEEE TRANSACTIONS ON ROBOTICS,
Vol. 31, No.5, pp.1214-1224, 2015.

[2] Y. Tsukamoto and C. Ishii, “Estimation of the Grasping Torque of Robotic Forceps Using the
Robust Reaction Torque Observer,” International Conference on Robotics and Biomimetics,
vol. 5, No.10, pp.1650-1655, 2014.
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HRERFOBIRGCEEZTDRRE
Development of ultra-long life shape memory alloy

FORTERT: BFEEAAIRR S
TarT 4 THEIERT G ARSKRPEEEREMMTEAT  f BN

1. B

ARFIEIL, TRFLIES S OMELLOIR & e D8 T RGORBAERZMAL, SHICZNETY
ET MBI R 2T 5 Z & T, MPEHRICHE > TRIFR Th o 72, [TBREEAEDOE
Faifb] ZERL, BREEOEEREVISHSE~ERT 52 L2 BELTWS.

ARG A 4IE, B L THMEIZ X > TERAIORIRICE S WE OBREdE) &, 2
ADORRIZ LRI E T 2 MHE (BHME) 2R3 648TH5. 2o OMWEIFEEMER <~ LT
YA MEEREIZL > TH7e b &, HEARBRENER (B IEHEE) X0 &SV
FHOMWED, EWGEIII%EOEEN G LN, TORRIIASHKOBREIC LV IThhs.

TREEASICET AISHEMDIZE A LIETI-NG &4 (=F /7 —) 2HNTEY, $iZ
ERSFICBWCUIEIIBET A Y —, AT b, BT —T /L7 EITBEMED Ti-Ni A4 HME
ENTWD. — 5T, BREEDREEN LEISHRIZZ 2 1Thn CE R, MAMEOKE 2
SEREBNTIZEE A ER. MAMEORE L, @HIEOHAICHLIER I TS, ZhETo
rgec, BEEhYA 7 AL D Tisr) & JIEN D8 RGO EREBMANMEZ KT S8 25 EH
THDZENGDH>TODN, FAEA D =X NTHE TRV, AFZEE, ~LT o34 MEERE
IR TALD TRAAL AR ICRER & FET D R E O L HIEC L0, BREEASE
DBEFHMERFELZHAONCT A 2ZHAME LTV,

2 HERR
2. 1 RUHNE RAAL UREEDIE R

PERDIRTIE, IRFEEEED KA A HRRIL, B E PRI 251 L~ L CES R i
PSR CTHD ESONTEERN, N2 T 2SN b I NESE L, B
WL DREEMRATIZ L T, BELEZLNTEERAL VMR TR TBY, okt
DHEFELLDIBA TH DENDOFAEFR L I D 2 R L

2. 2 RNUNEHEELZIEHANRHIEASDOR%

RAAL O TRTI 2EET HEFMICFEZER L, ZERIZ 200 44 7 1% OZ R
BEZALS 1CLLTF (=F 7 — T 10 A 7 VT 10°CEL) &R A HAEDR NI LTV D
({2 & DH:FEFZE) .

Pk, ARBIZETIE, BIRREEEGEOR LN FAAS UHIEEZRIAL, AThazHEdo2 s
X DBREAFMERGIEZEEL, TORLEMEZHLNIL 22D 5.

3. ZEXM

(1) T. Inamura, M. Ii, M. Tahara and H. Hosoda, Acta Mater. 124 (2017) 351.

(2) T.Inamura, H. Hosoda and S. Miyazaki, Philos. Mag. 93(2013) 618.

(3) T.Inamura, T. Nishiura, H. Kawano, H. Hosoda and M. Nishida, Philos. Mag. 92 (2012) 2247.
(4) T.Inamura and H. Hosoda, Metall. Mater. Trans. A, 42A(2011) 111.
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KW NBL HE KINHRSE B2 5 ) TV 2 A L2 (CAD) ¥ AT A

A Real-Time Computer-Aided Diagnosis System for Narrow-Band Imaging Magnifying Colonoscopy

IR RSET ) TS A AL AR R ML, MARE, BHHE, Anh Tuan Hoang
IS RFRFBE LEF9eR BT, I, Bisser Raytchev, <xHFISC
JRIEEIRPE  HHRA, —HIFE
IRBRFPRFPE EwRERAEIER BREE, ARG

1. HRE®

HLENEBEREIZIA 2 < OERMICL VTSN TWDD, ZORMKII8Eis %‘@Wﬁ%’fx
BRICEASNDZENDD. ara—& 42l (Computer-Aided Diagnosis: CAD) & (X[
BRI LT, 2B a— & TERMICHIT SRR 4 Tsecond opinion] & L CHFIHT 26D
Th . CAD [EEMOBRBROMIEIZL DT Y X E2RD S, HDEV LIV BR & MR
DLV ZENHIRFENTERY, RO BEEENO X S Rl 21T 5EI, arta—FIT
J:o“Céj”fﬁé:J”Lf_”ﬂﬁﬁ’]fiiiﬂﬁ’?kfiﬁfﬁé’l:% TEHRTAHZEICE T, EMORBH
Wiz welc L, ZWOEMEZN LS ERHFTE 5.

2 RME

BZE L2 U 7T A LK NBL JE KNG 2 34k v A7 AT, /2 HIZ1E Bag-of-
Features (BoF) & PRI D FEZHWTND (¥ 1(a)). BoF & IICEMBAEMBRIZISH LIS
DT, FEMEEICZ > TEHELNDEBHMESRY bLvE 1 DOHGE (Visual Word) & AL, =0
HBBEEICL VBB ZITH) b0 THD. R LTVWDLY 7 by =T VAT AT, Rt &
FF{4% B (Visual Word) D ERZIZ, Dense Scale-Invariant Feature Transform (D-SIFT) & [Sk“% ) k-means
EE W, XA 75BI1%Z Support Vector Machine (SVM) Z{HEH L TW4. X 1(b)izV 7 /L4 A
LRIGIER NS BHE B SR O 27 3. BBES 2T AT, ko7 =) XA
SNTH LN EDIRE L2 KE XD Scan Window (SW) TEEHZNAR T AX AFx v L, %
SW Zxf L TIA B RFIRBERR AR OPL KPR FIC ED W2 EEF O Type A, B, C3 @ 3 D D#kJI=R
AR LEMICI R T D ZENTE S, UT A A LAEBEHR Y AT LOLRFETORIERE
X 94.9% (112/118) (sensitivity, 95.9% ; specificity, 93.3%; positive predictive value (PPV), 95.9% ;
negative predictive value (NPV), 93.3%)CoH -~ 7= (X 1(c)) [1].

T INE A LEGREY AT LAOFREICET 51
Folds
- 1
[T

77AO—F: Bagof-Features ( BoF)
BT E + Bag-of-Features(BoF) 7 LT 1) X s

&
2 ea

g 57 - Cutoffvalue

i TR
-

TR

duan

d)visval Word tistogram___ 1 W - : [« O (o) IOV

E1:)T7IIVEAA LKGILRANREEZET 1R (CAD) VAT L
3. 3EHK

[1] Y. Kominami et al., "Computer-aided diagnosis of colorectal polyp histology by using a real-time image recognition

system and narrow-band imaging magnifying colonoscopy, " Gastrointest Endosc. 83(3):643-9, 2016.
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FEREMMEHNI L D TV 7 b= X7 U —] 72 N TR BASE

Development of totally synthetic and “electronics-free” artificial pancreas

FORERERIRS: AR D2t sent, otse. AR 1. s bE, =EE .
R ERIERIRY: N8 BRI
RRESZERERY: BERORYRRE, Ml A 3
P ERY: BUREAUIERT. O, SRR, HrhEr, e

1. AZEHN

EalE, EABERMHECERZ—UERAET. KA F7IVICEB8EEDA VR Y
HIGEBERILTEL, “"HFLRLDO T — KNy I #EEIC Kk ZEMBEOEE. TL2EK
RTHAINPHOEVREHLRESHOEE., Fi-. TILOKIKEE L RE L FIEHHEA R
LB EDD, BOTRELLEYE (BEMFEOREECERN) . REBEME (FILORKROKE
SITRBFLEVESERENTRE) BEDOMALHY . BISTIVRALANLTOREHEAED
BEFHALTWS, AB|ETIE, AT—TILERMELERFORERRIZOVTIRRS,

2 ARAKE

LIZRLE: TAT—TILRER TN/
Al ZEH L. invitro S K U in vivo TOHEEE
SEfiEIT oz, RMEDOTILI—RERITHT
BTINAANLDA VR UK IMBEED
EEEMBIT LIz, MBBICET2REMEH
BEL. A La—RAFICHE LIECH
A DR UBRECIERTERNZEO N
5T EEFERELE, "TNAREEETYDIR
DETICEELT. 2B%IC1 @B, 78%&IC
2EEOYVILI—RERREBEToEC
A, BETHRIZBEWLWTEHE TN ANEMIZ
BT 5L EHRALL,

3. EEXH

1. Kataoka, K. et al. ] Am Chem Soc 120, 12694-
12695 (1998). 2. Matsumoto, A et al.
Macromolecules 37, 1502-1510 (2004). 3.
Matsumoto, A et al. Biomacromolecules 4, 1410-
1416 (2003). 4. Matsumoto, A et al
Biomacromolecules 5, 1038-1045 (2004). 5.
Matsumoto, A., et al. Chem Commun 46, 2203-
2205 (2010). 6. Matsumoto, A., et al. Angew Chem
Int Edit 51, 2124-2128 (2012). 7. Matsumoto, A., et 1. [A7—7r@&8] T4 2086 L S8,
al. under review.
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Development of virus detection system using terahertz spectroscopy
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Development of high-sensitive virus detection system using antibody-linked nanoparticles
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Miniaturized wireless pH sensor for on-site monitoring

Tokyo Medical and Dental University Institute of Biomaterials and Bioengineering
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Akira MATSUMOTO, Yuji MIYAHARA
Institute of Innovative Research, Tokyo Institute of Technology
Noboru ISHIHARA, Kazuya MASU
Chulalongkorn University Faculty of engineering Mana Sriyudthsak

1. Purpose of this study

Since protons play a key role in enzymatic reactions, the pH sensors have been widely used in various
kinds of biosensing devices such as DNA sequencers, and enzyme sensors [1]. Comparing with
conventional detection techniques, the potentiometric measurement has some advantages due to its
simplicity of fabrication. Furthermore, it is obvious that the pH sensor combined with the wireless
communication module becomes more useful for practical applications. In this study, we performed the pH

monitoring of enzymatic reaction using the wireless module and Ir/IrOx pH sensor.

2. Results
10
We fabricated the needle-type Ir/IrOx pH sensor with 9 grﬁmmn:;?m
a diameter of 0.3mm. In order to develop the wireless pH 8 plfrtlﬁt(emr)"a
. . . H,S0,100 uM
sensor, we fabricated the measurement circuit and combined - 7 ! Urease 20 ﬁlnits
. . . . a 6 Urea
with wireless data communication module. We successfully 5 i 0 (control), 0 (control)
0.5mM, 0.5 mM
distinguished the concentration of urea by monitoring of the 4 ALTM 10 1 mM
. . 10 mM
pH change. The slightest change of the pH was the mixture 3
‘ ) 0 10 20 30 40
with urea concentration of 0.5 mM and the change of the pH Time (min)

become larger in concentration of 1 mM and 10 mM  Fjg |  The pH change in Urea-Urease
respectively. The slightly change of the higher concentration  enzymatic reaction.
of urea seems to have effect from the buffer solution. The
typical concentration of urea in human serum is about 1.9—7.7 mM, this implies our sensor can work well
as a urease sensor targeted a damage of kidney. However, we are still improving the measurement
conditions and try to combine enzyme based sensor to get more reliable data.
3. Reference
[1]S. V. Dzyadevych, T. Mai Anh, A. P. Soldatkin, N. Duc Chien, N. Jaffrezic-Renault, and J. M.
Chovelon, "Development of enzyme biosensor based on pH-sensitive field-effect transistors for

detection of phenolic compounds," Bioelectrochemistry, vol. 55, pp. 79-81, 1// 2002.
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High spatial resolution surface plasmon microscopy toward bio—sensing with

ultra—small sensing channels
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1. FCHIC

HHT AL AEIERT D10 OBEFERIKEY 2 —LIET 7V r—v 3 /)EE%%:IZDJ:TE%
B S, T, A—T v —AN— Ry (0SH) O KXIZ LV Efae Tt /eE 1Al
HBEY 2— LV ERGIERE CRIECE D L0127z, 4Bl Frx XHH O Ir/Ir0x 7/\4’ A
PIERTH7-00/NIOT A LA pH B HED 2—/L% OSH IZ LV ERERIEL. /USSR
BOUAYLApHE U HED 2a— L EEBR LT-0OTHET S,

2 JAXLARpHE U HED 2 —)LDEEET

2.1 ED2a LR H1IZEY2—A07 0y 7R EZ 7T, pH & HEHHO Ir/1r0x

TAA Az pH B E L THND Z L L, ZHEM L OEMAEET T r 7T Y F VIR
B (ADC) TEHEILT P X MG BT 5, ADC-IC 1T @D RAEL & & o S T- DR & & &
L. 4ch, 16bit 53f#RED ADS1115 ZERH L7z, ~A 2%, ADC 2607 —4 (120 74—~ >
N ZAEEUBRSREEE Y 2 — DT +—~< v b (UART) BT 5, 2O~ A a3 h—RE&
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77 EERLRIEE Y 2 —/LIL, WiFi, Bluetooth, ZigBee XhidD/NMAR — KNHIRR I TV 503,

AElt, By U —27 20 LT ZigBee X XBee £ ¥ =2 —/L & Hu =,

22 FR55329 ~A=UdlilT e 77 A% Arduino OFEARRFHEREE (IDE) 2%/ L7=[2],
ANBENTUWS ADS1115 FHD Y — A7 7 A )% IDE ETA v 27— R 52 LIk, fliliga
VU R TR T ERETE D, T—2OH 7Y U TEE, 0. 1 RICERE LT, iz, &

ﬁ"vﬁ%“/“:—ﬂ/’\ﬂi\UAR? —'f“:& ) ADS1115 2.5 GHz
JT2LDHT IDE o7 v 7T Aid 10 pH sensor 16 bit \12C UART]
(PR L D TR T . ADC he "
3 E{EETmFER 2 ITRAELTZ =  Arduino Promini  ZigBee
NS — [ — Ir/IrOx Ag/AgCl
FV 2 —/VOFEEFHiifE R E T,
NUHDE Y 2= — AL 3D S B1 TAF VAT = Ok

Vo 2z L DERLU 7=, FHIGHmIT E

HIZAIT pH DEIp D FEAERR | E
Y a—LOSeAIEICE L, 0.1 M
BTELNTL DE|HRT —X % ) —
coXY arTEEM LTz, 7Y # V)
75, 3.4 mpH/bit D& EREDE)

Ir/IrOx sensor Microcontr\c:ller & Alx

AN

Y
/'

VEMEBTE WA I L aER LT, 4000 Resolution 3.4 mpH/bit

(&% K] E pH4 .~] ~ e
[1] Chindanai Ratanaporncharoen et al,The > 2890 | pH7 | [
33 g S . S £2000 +— (542mV)

ensor Symposium on Sensors, » 2000 | pH10 |

Micromachines and Applied systems, 25pm4- (375mvV) 1150
LN-206, 2016. , 0 E= -54.5mV * pH + 760 mV (215mV)
[2] https://www.arduino.cc/en/main/software. 60s
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Handling of deformable objects employing robotic hand equipped

with combined tactile and proximity sensor
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[1] H. Nakashima, K.Kagawa, K.Shimonomura, /7E Transactions on Media Technology and App!ications
vol.3, no.4, pp.227-233, 2015

35



M EREGREMEIRO-ODT A I ORET/NA ADREHFE

Microfluidic Device for Capturing Circulating Tumor Cells

FORBIRIRS:  ELTORE BEMCIAR B AR oEsEE. BECA|
FORTRERT AKRPERLANIZEAT  W1RE

1. EBEM

3 A DS T & MR I AU 9 i P AE SR IE MY (Circulating Tumor Cell : CTC) 23, 23
PR D ERERTH 5729, CTC DFENERIHKA LN TS, Fx b, CTC 5@ H O LBk
ML b RELS THVEMDAH D Z Enh, v 7 2tk T A AR TilFnrs K& 72
Mz 2 Z 212 kY, CIC MR CE 22 L& FEIELZ. LarL, EHEOREW CIC 1T,
EMT (epithelial mesenchymal transition)Z$iZXk v, K& < THEVMEA DIV TWD & DER
HHdHY, CTC DHIRITES TIERV. —F, W ODDOMIREE 727 7 A2 =3, DR
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T U E IR E LS (DLD: Deterministic lateral Displacement) /34 A2 XV, #
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High Sensitive Prostate Specific Antigen Sensing Based on Silicon Photonic
Crystal Double Nanocavity Type Resonators

A. K. Sana® Y. Amemiya®, T. Ikeda®, A. Kuroda® and S. Yokoyama®
“Res. Inst. for Nanodevice and Bio Systems, ° Dept. of Molecular Biotechnology,

Graduate School of Advanced Sciences of Matter, Hiroshima University
1-4-2 Kagamiyama, Higashihioshima, Hiroshima739-8530, Japan

Email: yokoyama-shin@hiroshima-u.ac.jp

Introduction: Photonic crystal [1] based micro/nano cavities getting lots of research interest
for medical diagnosis purpose due to their strong light confinement nature, high quality
factors and small modal volumes. By introducing a defect in the photonic crystal periodic
structure, the light of certain resonance frequency are possible to confine into the defect or
cavity region. When the local refractive index of the sensor surface is changed then resonant
wavelength shifts. These shifts are the main key parameter to measure the device sensitivity.
In this paper, we explain the detection of prostate specific antigen (PSA) at very lower
concentration [2]. PSA is a well-known biomarker in the blood and responsible for prostate
cancer. We reported on the highly sensitive detection of antigen-antibody reaction of real
biomarker PSA, those used in medical diagnosis. The purpose of this study is to confirm the
detection of the PSA marker considerably lower than 1 ng/mL. A schematic illustrating an
example of double nano-cavity and photonic crystal resonator is given in Fig. 1(a).

215 a

A OO - Cavity
'YX O KX

000 © 0000
000000000
o= [nput

Viik © 00000000

Fig. 1 (a) Schematic of the proposed device and (b) SEM photograph of fabricated device.

Simulation and Experiment: A numerical analysis based on the finite difference time domain
(FDTD) method has been used to investigate the refractive index dependence of resonant
wavelength shift. Once the geometrical parameters were defined, the proposed devices were
fabricated using silicon-on-insulator wafer [3] with the SiO,-hardmask. Patterns of
waveguides and photonic crystal as well as resonators were made by electron beam
lithography (EB), reactive ion etching (RIE) of hard-mask with CF4 and inductive couple
plasma (ICP) etching of Si with CI2 gas. Measurements were carried out using an infrared
tunable semiconductor laser (1280 to1320 nm) and an InGaAs photodetector. The SEM image
of the device is shown in Fig. 1(b).

Procedure of Antigen-Antibody Reaction: The antigen-antibody reaction procedure is shown in
Fig. 2. The PhC nano-cavity resonator is immersed in the solution containing the Si-tagged
protein G, which immobilize the bioreceptors on the Si/SiO, surface, and then immersed in
the antibody (mouse antibody subtype IgG2a) solution. After that, the resonator is immersed
by the target antigen of PSA. The resonance spectra have been measured at each step.
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Antibody (IgG2a)
Protein G

Si-tag

Fig. 2 Antigen-antibody reaction procedure.

Results and Discussion: We measured prostate specific antigen (PSA) biomarker. In many
cases, concentration of PSA of 4 ng/mL in the blood is considered the prostate cancer positive.
The sensitivity of the biosensor is required to detect less than 1 ng/mL. The experimental
procedure is explained in Section 3. First, the Si-tagged protein G was poured on the surface
sensor, and then the resonance spectrum was measured. Secondly, the anti-PSA or antibody
(named as IgGG2a) was added to the solution, the resonance wavelength was shifted. Next,
PSA antigens were added to the solution, and measured the spectral shift of resonance peak.
Figure 7(a) shows the resonance spectra of Si-tag+proG and various of PSA concentrations
and it also shows that at each concentration resonance spectra has shifted and at higher
concentration the shift is going to be saturated. The measured results and Langmuir’s fitting
are shown in Figs. 3 and 4.

05

. 1 ng/mL
04 [ Si-TagtProG g5 ng/mL\Z‘ ng/mL| a 0.50
R | 0.3 ng/mL £ 040
2 03 0.01 ng/mL 3 ng/ £
c 03 g mL
5 ! ™' 0.1 ng/mL / 2 030
22l S
ER § 020
[ []
01 & 010 F
I =
0 n n L n | IS S S T N I S A 0
107" 10" 107" 10° 108
1311.8 1312.0 13122 13124
PSA concentration C (g/mL)
Wavelength (nm)
Fig. 3 Measured results for PSA. Fig. 4 Langmuir’s fitting of the result.

Conclusions: We succeeded in sensing the antibody—antigen reaction using photonic crystal
double nanocavity resonator sensor employing PSA marker as an example target. By
optimizing the immobilization of the target biomarker, we detected the PSA concentration as
low as 0.01 ng/mL [4]. Thus, our PhC based double nanocavity resonator may be promising
candidate as practical biomolecules sensor in the medical diagnosis.
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CMOS Compatible Si Optical Resonator Biosensors with Spot Size Converter
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Power generation from biofuels
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Fabrication of miniaturized quantitative nucleic acid device based on pH detection
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(1) C. Toumazou, et al. Nat. Methods 10 (7), 641-646, (2013)
(2) T. Murakami, et. al. Nucleic Acids Res. 40 (3) €22, (2012)
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Short Turnaround CMOS Fabrication for Biomedical Engineering Application
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A Microfluidic Platform for On-Chip Regulation of Cellular Functions
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Development of Elemental Analytical system of Single Cell
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A study on a gas sensor sensitive to volatile organic compounds
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3. SEXH

(1) Konvalina, G; Haick, H. Acc. Chem. Res. 2014, 47, 66—76.

(2) Vishinkin, R.; Haick, H. Small 2015, 46, 6142-6164.

(3) Gopel, W. Sen. Actuators B 1998, 52, 125—-142.

(4) Jurs, C. P.; Bakken, A. G.; McClelland, E. H. Chem. Rev. 2000, 100, 2649-2678.

(5) Albert, J. K.; Lewis, S. N.; Schauer, L. C.; Sotzing, A. G.; Stitzel, E. S.; Valid, P. T.;
Walt, R. D. Chem. Rev. 2000, 100, 2595-2562.
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In vivo energy harvesting driven by electrically—stimulated muscle
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(1) G Sahara, et al., Proc. IMechE Part H. 230(6) 569-578 (2016)
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Mass spectroscopy of biologically relevant molecule under atmospheric pressure
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(D F &, BASH RS 7 (2013) 429-430

(2) C. Y. Chao, et al., Comput. Electr. Eng. 54 (2016) 210-216.
(3) M. M. Torres, et al., J. Proteome. 102 (2014) 60-65.
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1. Purpose

THz radiation falls in the vibrational energy regime of non-covalent interactions. THz vibrational
spectroscopy gives a direct access to the non-covalent interactions and allows to evaluate all the
relevant properties of matter at the accuracy level of quantum mechanics. Theoretical interpretation of
characterizations of normal modes play a central role in THz vibrational spectroscopy and in its
promising application fields, e.g. molecular identification,! crystal structure determination,” and
exploration of various dynamic processes mediated by low-frequency vibrations. We intend to achieve
a comprehensive understanding of THz modes through an extensive examination of a broad spectrum
of molecular systems by using THz vibrational spectroscopy and density functional theory.

2. Achievements

We have studied a variety of molecular systems, specifically, halogen substituted benzoic acids
and phenols as prototypes for hydrogen bonding systems, polycyclic aromatic hydrocarbons for
dispersion force systems, and a number of biomolecules such as saccharides and peptides. Figure
1 compares the experimental and simulation results in the example of three biomolecules; good
agreements have been achieved. Further quantitative analyses will provide us concrete knowledge
of the contributions of intermolecular and intramolecular vibrations to the simulated normal
modes, which will serve as the fundamentals for future works with different purposes.

Alpha-D-galactose Beta-cellobiose Gly-Gly-Gly-Gly-Gly
8 ITHz @ 10K ITHz @ 10K ITHz @ 10K
g 243 2 23
s 3 3 E
g 3 E 3
20 Spempep A 0 e 0 T T
~ JoFT E E
25 7 20 3 DFT 200 3OFT
L E WUM E
L E 1 = E
£E 1 E E
T o4 A 0 3—4 ~ 3
T T NN AN Ommmmmﬁmm
e e L A A
50 100 150 200 50 100 150 200 40 80 120 160 200
Wavenumber (cm™) Wavenumber (cm™) Wavenumber (cm™)

Figure 1 Comparison of THz spectra and simulated THz modes in three molecular crystalline systems. The
THz spectra were recorded by a continuous-wave spectrometer at 10 K. DFT simulations were performed
at the B3LYP-D*/6-31G(d,p) theoretical level. Lorentzian line shape with an arbitrary band width are
convolved to THz modes for visualization.

3. Reference
1. F Zhang, H.-W. Wang, K. Tominaga, M. Hayashi, T. Hasunuma and A. Kondo, Chem. Asian J,2017, 12, 324-331.
2. F. Zhang, H.-W. Wang, K. Tominaga, M. Hayashi, S. Lee and T. Nishino, J. Phys. Chem. Lett. 2016, 7, 4671-4676..
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DEVELOPMENT OF ENERGY HARVEST SENSOR NETWORK FOR BIOLOGY MONITORING
- LOW COST FIELD-DEPLOYABLE ENVIRONMENTAL SENSOR NETWORK FOR SMART AGRICULTURE -

The University of Tokyo, W. P. Bula, Ryo Miyake

Hiroshima University, Tetsushi Koide

Agriculture of the digital era is going through radical technological changes. Many
efforts have been made to make the most of the potential offered by plants and to
understand processes happening inside an individual plant. The goal of our project is
to build a “smart field” capable of monitoring the growth process of a crop and all
parameters that influence it. We want to obtain information about the growth of plants
in situ, their vascular system and processing of nutrients, in order to build their
model and to better understand how we can intensify the crops. To achieve such goal,
we need a massive sensor network capable of monitoring environmental conditions in the

field, what sets high requirements for cost—
and energy—efficiency, reliability, and
functionality.
We present here low—cost wireless sensor
nodes that are capable of measuring
. temperature, humidity, pressure, illuminance
and concentration of carbon dioxide, and
transmitting data up to 2km range. We
combined commercially available low—cost
yet sensitive digital sensors with rapid

prototyping techniques (3D printing, open
hardware and software), energy-harvesting, and cloud data processing. Using easily
obtainable components we built a sensor network that is maintenance-free (all
sensors nodes are solar—powered), has a broad operating temperature range, 1is
environmentally friendly (we use ultra—capacitor instead of battery to store
harvested energy), and is cheap enough that can be massively deployed in the field

We deployed our sensor networks into artificial-light greenhouse, and two research
fields 9 months ago. We keep on monitoring environmental conditions and rice growth
factors. We achieved high efficiency of data collection and transmission. Average
current consumption of sensor node is smaller than 4pA in power—down mode and energy
consumption of 65pWh (based on 5 min sampling and data transmission period). We
confirmed up to 2km line-of-sight transmission range. We evaluated solar energy
harvesting and storage efficiency and we confirmed that full charge of capacitor is
typically achieved within 3 hours after dawn even during cloudy day. We tested sensor
nodes in extreme natural conditions (heavy rain, typhoon, high temperature and
humidity). Last, but not least, we evaluated data integrity and backup procedures in
situations when LTE network or the IoT cloud server were down. Finally, we successfully
collected abundance of environmental data that we will use to build the crop growth
model.
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Accuracy improvement of rat cerebral hemodynamics measurement using near infrared
spectroscopy
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Biomarker detection devices for ultra—early diagnosis

and personalized medicine of cancers
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Investigation of Ring-Resonator Biosensors for Multi-channel Detection
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3. ZEXM
[1] T. Taniguchi et al., Optics Communications 365 (2016) 16-23. 3 FRGR T O IREFE

52



BAFIELERVETyTaynN—=3 0tk b
INAFA A= T DRFE

Development of bioimaging by the up-conversion using polymeric micelles
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L CHif L7z PE-PEG O JF Y % FEIEVEAITH D TritonX-100 2358 9 = & T, KFTEWIHE
ENERSZLENTETZD, AERIBATIRFEEINTZEEZOND,
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Fig. 1 UC emission spectra of PtOEP (10 uM)/DPA Fig. 2 Dependence of up-conversion emission
(100 uM) in aqueous solutions containing PE-PEG intensity upon excitation intensity (532 nm) of
(5 mg/5 ml) and TritonX-100 (50 mM) excited at PtOEP (10 uM) DPA (100 uM) in aqueous solution
532 nm. containing PE-PEG (5 mg/5 ml) and TritonX-100
(50 mM).
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Computational microscopy and its applications
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Department of Automation, Tsinghua University. Liheng Bian
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WEON— RO TORERAENBATHS. —H, AFEOHERERRET HTO2ILHESH
DRBALGERIZEY, VIR T7ICLSHERALE~AD7IO—F (32 Ea—TFT—Y3F
WA A=) PSERIZHRINATVNS. avPa—FT—2aF M4 A—S0F2&Y %<
DEREF-TEMNAEELE LS. HIAIE, BT L—LEZRVEBREGNEICK Y M HF
BEZEMLESEBDIENTES. T, BERLUXICHEIT2BHEGIZEIYVEENETELITS
CENHRDS. FoMIc, HBEEEREMICEYEBIET/ONGZLEDMEE (FR) DFHRER
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3. ZEXM
[1] Zheng et al., Nature Photon., 2013.
[2] Bian et al., Scientific Reports, 2016.
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Laser feedback interferometry and its applications

HRIR A TSR, FIFE TR, ZIHE RS

Department of Precision Instruments, Tsinghua University, Yidong Tan
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[1] Tan Yidong et al., Response of microchip solid-state laser to external

frequency-shifted feedback and its applications, Scientific Reports, 2013
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Haptic Tele—operation Between TUT and TMDU Using Surgical Robot IBIS
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DENE ZALEERE L TAL—TICREL, AL—713HES
SNTANLEITBRELTENES 5. — 5T, AL—713hREE

Wa~ A —I\TRE L, #HEFIX IBIS ATV =7 kL1

28, THLELEDNEZE LD LNTES.

2. 2IBIS & Phantom MEFEE SR T LDOREI
%/DH7D:/X%A%§E{K§&5f:y)c:&i, V?X&Hg:x 01 02 05 1.0 2.07 5.0 .10
VT OB R BT D 2 NEETH L. FFT 7 F T4 Frequency{H7]

“—‘%{fﬁﬁ LT % ﬁ - (1: =z Vﬂj@%ﬁ‘ri%%ﬂ%n(ﬁuﬁ L “ (a) Characteristics of slave robot

Gain[dB]
N 0

. Plllase[°]

Phase diagram  Gain diagram

bOEM2ITRT. ZORIZENT (@) 13X L—7 OBEIL é%ﬁx\\\\\\\\\\
BT MO OlERL, AL =7 5[] BB LIZL g6 o
S 01N ORDBHONDRIEE 0[dB) LIEELTLD. o o
O) IFv A =52 bR T 2B BEROEG 2R 2555
L INORARGEZ bR EE, v 24— 1] BET 5§50

o
wn

1.0 2.0 5.0 10

Whe% 0[dB] & B L TV 5. FHHI L7 B E R 2 & & IR Frequency[F2]
ENRET HERERE ISV ORI & ZENZRGET 57 (b) Characteristics of master robot
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3. BEXH

(1) Takanori Miyoshi; Kazuhiko Terashima; Martin Buss, Intl. IEEE International Conference on Control

Applications, pp.1318-1324(20006)
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Morphological Observation of Indigenous Bacteria Biofilms using Scanning Ion Conductance

Microscopy

SRR SEHMERR. fRECHEZE. EEW), HARBIT

FRERR B, SRIER, [LOBh, SHK
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3. ZEXM
1) H. Kanematsu, ef al., J. Surf. Finish. Soc. Jpn., 63 (2012) 459.
2) K. Sano, et al., J. Surf. Finish. Soc. Jpn., 67(2016) 268.
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Development of scanning ion conductance microscopy

for observation of biological tissues
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3. &EXM

(1) P. K. Hansma, et. al., Science 243. (1989) 641-643

(2) T. Ushiki, M. Nakajima, M. Choi, S. J. Cho and F. Iwata, Micron, 43 (2012) 1390-
1398

(3) AT, mEEA, HH K, RmFy 34 (9) (2013) 482-487
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Development of 3D printed mini plasma jet and application to endoscopic hemostasis
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Study on the high-resolution dental X-ray fluoroscopic imaging

with a low-dose by using CdTe semiconductor detector
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Development of a fast TOF-PET sensor with plastic scintillators
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EHEDRIEIRILF—TRIY MIELAH B Z &N, BEINEEICS X 52ENR
BETH 1=, FERERNEUH WPPC ZHNT, SHEBA U IBARNY FOBRHEERE
HERT AEMALERERICE DT .HIICRTIESIICTSIRFYIDEBLEEZERILL
f=[1], EBICTRILF—TRYY M LEREBZDOHEFITO &Ko T, 240
ps (FWHM) = CTHERI D fRREA M L3 5 2 & E R LT=[2],

HEBEMLDREENZRET. PET oAy FEL S 1 XDREERI=y FERFE L=,

2ISRT &S5 LHEAELEREER L. 20T FUBELARNY FOBEICHEIILT=,

W a0 aw

0
Timelps) e

1 XEHBA VRIS T HEF 2 PET & 2 H5iar i LIRS
7 fEREDEHRIFER

3. SEXH
[1] Kuramoto, M., et al., Nuclear Instruments and Methods A, 2016 in press

(2] 2&Xm fth, BAYEZFZMFRZ, 2016
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R IX < RFZ WA T CdTe &R mFEHE X BRA A — 0 7T /8 R
High sensitivity & High definition CdTe X-ray Flat Panel Detector for low dose

dental imaging

FEA 4 ANSeeN /it BESE, #IK 2. Bzl F&lR

BRI R EAPE R P IR A M At T 7 oAy - xRy B KB
FAL R PR FBE o P 7o AR, IESL, (EMNRFESE SEm 1,

RS HAZIN TLO R4

1. BAEE®

EfE (HEC) OBRBEHICEVWTHLRFLZHERZED Z LA AREGREIEG DI
B (/X357 -CT) #FW/I 562, 150x50m BBEDZNHERE T, D, 0. IMmEBERE Y F
D CdTe FEFRBEBEZRANEAA—SUTTNARERRTHEEBHE L., TOEBREMS
D L. H—MHREDO-HDBHBETILT ) XLOHRERIEL 1=,

2 BEMR
FAE L 7= 150x50mm DA A =T TN AOERFMEHE LT, BEME D Hh—7) @
BEZIToE (1), EDT A ILLPIP LRABKOERZRT EREFELONT=,

™
o
L eak

Tl

Dby [Wommakoed|
Lammty Phormaiee]
g B ElgE

wil

H o
= [T [T R T (T am

. L am IJ‘: d-M'
Logal Fry Rintve EXposm

10 XBEBETOKV & 120kV [2H T HRERE (£ 8BEE—F. (B 8FE—F

] i T im
Ligalife Aelafay Esposans

Fr. EVILEDH—EDF-ODHETIT)XLELT. RIN_FTET 4 Vv T12Y
ZRAVFEZRAZEL. ED2—LEONZIYXZ 1/10 LTITEREES C 2R L.

2: WERTEDE Y EILEE S DEDHE
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SP 7T+ SOl 74 hEAA— FERM=
ERENAFT oY —ICETLIHR
A Study on Integrated Biosensor using SOI Photodiode with SP antenna
FA R T LA ZERT ik SLABA. BRE R I T

1. HEE

SPR (surface plasmon resonance) & o % —IZfRE S5, BIEDOFEHITHE D S 72 Jmdr
ZAbZFHAT 20653 A A o —1F, SOERR L (T v 7 Y —) ORI ZFREE T 5
(1], Fr Tt o b —HERBLICBET 2ENIERIITONTE Y, ZREMBRIEORIFFHIIEIC X -
THEDHREZ GNRTREZIEDL L%, Erh—omAL—"7y MLEZ B TR TH 5,

AWFFETIL, WIERE L OE AL —T Y FZRIRFICER T 2B AT —DBR% % B
&L, v ar_X—2pER A CERATREZ: SP (surface plasmon) 7 > 7 Ff+ SOI (silicon-
on-insulator) 7+ b & A A4 — K& 25 kRl & ME LTz,

2 HERRE

2. 1 BEEASTEIFRBETLREL SP 7o TF11 SOl 7+ b5 44— KDkt
JEPTRBE 21T 5 B, MERRIEOFEDFIHO -0, REEAEROR BN EE L 25,
INETIESP 77t SOI 7 4 M H A A — Rzt L TOEERIDICAR LTIZGE0H, JEIT
RIEDBITE DFHEZFA L T\, ZOHA RS AR O R BN EH L < | #Hiil
T B A O 5 6% R CIRITRAE R SP 72T 544 SOI 7 + + & A F— FO#E 2 Kt
L7=, [ 11 FDTD (GRS ERIGER) 1EIC X > CERARMNT L6l %77, BITEoZql
W6 L TR E R DO B — 27 83 7 b5 2 EARENT,

2. 2 SP7UTHASOl 7+ bFAA— FZERVWEITELEDMHRES @

RO AF OLAE TN T, IR O > 2 HEKEIRICRT 2 BT R Z2R/E Lz, 7+
k%A A — RIZk L CHE 685 nm O L—¥ —Z &5 1 kHz THRELH L, 106V ADOTY 7
YK ST T NEA A — NEIREEEER - HIE L, L — o ZHEEREZ S RIET &
LCry A BRI LIERER (B Y 7T 4) 2K 21087, FREICKIS LIZEELLRZ
NODOFS EMEN S, 3.79 x 1075 RIU (refractive index unit) D i 1 2 & PR A A 1572,

3. ZEXM

[1] X. Fan, et al., Analytica Chemica Acta, vol. 620, pp. 8-26 (2008)

[2] H. Satoh, et al., Asia-Pacific Workshop on Fundamentals and Applications of Advanced Semiconductor Devices
(AWAD) (2016)

0.14 .
—n=1.3333
0.12 | —1.3433 9.0 —
argern | — sc sC sc

01 —1:2:2 =88 I water 0.1% 02%  0.3% 0.5%
9008 —1.3733 =56 | l 1 l
g 1.3833 =P |
£006 —1.3933 £
w >822 F
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8.0
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X1 EE A LRI I - TRITRE X 2 ¥ a KRR T DT AORIE
AHEZR SP 7T H4F SO 7 M E A A — KD i, SCIFy = BiKEK T, HiEIXZF0EELZR
Oy TR LTW5,
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EEEF AL D= DEAN—"T"> N T )L A A L SIMD B o 7 OISR

Secure data processing with massive—parallel SIMD core for Medical image

SAEE R T B LR, REARRE., By 5
K%ﬁ%%/Tﬂ41-ﬂ4ﬁMéﬂ%ﬁn%\¢m@i

|

1. tAEE®

AE, BFALTOEREEIZ, EREGREZEFT 2 LELTESZICMYKRA DI EHTH
LY, RYRT—IP TSI rETYEENLTOYRYTEIENTESLLSICH
f=. LHOLEGALCEREGIIEANERTHI-OREEICH LESLEOFEREZRAVNTRET
DRENSHD. AMETIE, TOVIBELETILIVILE LTHEALHRESIA TS, AES
PO TIDES ZLHBWWN—FKIz 7Y Y—RTEEMNDTOATSIIIIZNETEZENTESFE
NI S REICAVWAOIEBIEGI< 1o XE SIND a7 EFFIEN S E/N A JLEZSR (R
Thd NERANTAS & TDESDEEE—FZREL, BEORKELKTEIILETEDE
fitEERTEELIC, ERMBICERAT A AEEEICOLTHERRS.

2 Eﬁ%ﬁk"% N 512 bit
EENET LT ALICAWZBIFT Yo R
BSIMD a7%#E1I2RY. COATFTIEEY RUT s 3
MCERERETESEEELTHY, RETE B s s e
1,024 WFISEREMET BT EpiTEL REIC LB TS -
FAWEHER 2RL, AES 2FE L,T—‘f‘*%é'—§1 ’J\ _
A—FASIEEX, BT 2

ISR Intel Atom N270, AND Geode LXB0O, ARM |EifiSviarrs |
Cortex A8 M CPU & LLBXL T 1 /841 hpt=Y Dy o |lecnses
VHYA O LEERA OMEIFTE, Ez5opE— X1 BEIITHYIZSINDEIT
K (ECB, CBC, CFB, OFB, KU CTR) DY A U ILEDEILMIF

FRoNGEM DT

Controller Instruction memory ‘

3. EXH
M. Nakajima, et. Al., “A 40GOPS 250 mW massively

paral lel processor based on matrix architecture,
[SSCC Dig. Tech. Papers, pp. 410-412, Feb. 2006.

&1 AES ELEHR.

The: number of AES encryption clock The number of AES decryption clock
cyclesyies cychsyies
Processor ECB CRC CFE OFB CTR ECH CBC CFB OFB CTR
Intez] Afom NIT0 1157 124,50 | W48 11940 128,74 116,30 130,35 121.17 11940 128,74
AMD Gende LXE00 9763 10596 10247 10DSE 11007 97,88 110,54 10341 10050 107
TI DM3T30 (ARM 1727 17960 17702 17582 18625 172.10 184,58 IT798 17582 186,25
Caortex AR}
T OMAPIS) (ARM 175.85 184,56 1E1.95 18256 192.69 177.24 150168 1E3.40 1B2 56 192.14
Cortex. AR}
M- {2.048-parallel), 12.66 12,72 12.72 12.73 12.73 14.29 14.40 12.72 1273 12.73
This work
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S BR BTN C K 2 iR REMEIE S O HES 1 OO MG At

R HIARFEIIN o~ FOAEFICE 2 DR L O BER O fEA -

Image analysis of the cultivation method of the high functional leaf vegetable
by the cultivation environment control
~ The influence that a different light and shade cycle gives to growth of Japanese mustard

spinach and elucidation of the factor ~

FKERSER A EIRREE /NINBeR, (HPERE
JRESREET ) T8 A« NA T RERFAHISERT NP+
FOXRIERF B TSR ER =5

1. BB/

AT T8 C 2 B AER ST 5 2 L NARETH 52— H T, EH 3 A MERE
ZENRMERIN TV, ZoMBEERRT D TEE LT, BARRIZITARWESML T TR K
HEM H FEET D HIEPRD HND . AL TIE, RAZ2HREEYNERTICEZ2REBLEZD
BRI OfRAZ B E LT,

2 MERR

a< > FERMIELE U, AW 24 KEE T LRI OBIE 2 A 2 G, FIOEIE R
KREL BRBONFREEIFHIMN U7, BB OB OAHERN%E UL 70 b X 51087 DS
M s U7 S, s BEUCEA U OlfFES A RIS L2, B e lo R S on
A U2 Ci%, 12h-12h (BAHA-RFHA) % Z 2% (15h-15h, 18h-18h, 24h-24h) & HFrfif e X
BmichH o7 (K1), AR EKEGRE OBREZHLNCT H72DIT, REFIIEA BOEE OB
EEATWER &g L7255, CO2 OELY IAF DN & A T2 YA AiGHE X 6h-6h >24h-0h > 12h-12h
DONEIZ, Feik T DOELY IAF D & I T2 A B EE 1 6h-6h > 12h-12h >24h-0h DJIAIZ, — K 72
D DA KT 24h-0h>12h-12h>6h-6h DIATE S 72 o7z, ZOFER, AROBERE G T
TIEFATE T, W HRLEL DWD X A 2 7 OEN R EMMOERNE 2 ST,

AR A A A EaEZHR LI ZA, FIHOBEIENKREL LD ONABEOHEME &
Hiz Mg (B2-A), Na, BEAEITHINL, ZHO5DOTRIFREICL > TRMALAKE & HITH
NI SN D Z EARBENTZ. —H In BH &L, BHOBENEL RDELahE
MEIN L7722 &b (K 2-B), #HEHTHIHIC HEHTE WIS LTV D ATREMES R S
2. ZTHHORERND, THRICE - THEDIRICIN S D EERH N R > T D Z EAVRIE X

| . PR GGV © (B)
. . : .
: L P it
gl B HE 2t
:III ' | i e “
= 3 o
. Emw -
| 11 | I 11
M1 B EEHOREOELARL T B2 BIRL LW OB 228 2 IR SR O~ 7 3 v 7 A (A)
] 2 28 % 7o AR R CHE IR D B fi LS BXOWEN B) SHRICKIETHE

G2 D
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oY ) —FRTFT R AD ToTIEHER Y U= X2 U T 1 IZBHT 20058

A Study of network security conducted by Sensors and Node Devices in [oT

A TESEHEHMTR EXEHRLER HE—Ak
INEGRFT ) TS A« A FREREERT S AR

1. AEEM

ibE. B, HfiR Y, kR y NU—2 LHUER TH -T2
BT, BTOT AL, A AT O 1 O
TW5, EWERER, KRS ORI, 27 L—F ko ;
Tﬁk# EFEOTG=—XZE oMb R E- TS, L
MULZRM B Ay NU—2701%, RIFFCEBICERZENE S ) 720
FOMNENBK L I>TND, BFICT 4 AR—F 7 LA (ﬁb‘
FC) MEERIE 722 ToT TiE, /— RO A MNEEES X
2 V7 i ZREETH B, S, J— FEENTLHIF—Fo=A
WZHEAT S IoT EX = U T 42O THFEZTTo T2,

2 ARKE

2. 1 EVETFO, WEOBEE &SR
ESFHIE I Y LAN (Local Area Network) %, AN E DB
T 7 AT O —NERTDH, ~NVU TR EEBEIL, @FEMNIRY NT—7 DBIRAT DT
W, T AT U AT TFVICONT, BEHAEIT), —F, BN/ & ToT BRETIE, USBE &40
LU CREN LAN ~EY L, R FRELZ ISR T RERH 5720, ED - TOAETOXRy MY
=7 7y ZIF B = A IZENL, IIRTDRLERD D,

2. 2 FRUABRYRNUT 7B AHIH

PRy NU—Z7 Tt HERTDHVARNEREEL, %% TH8T7 v 72BN HFRDAER
Aanzd, (77927 IVAMER) LrLZOHFRTIE, WNED S OERZ IS 2 Maggit 2 iy <
T, AFEIZED ToT 7 — b= A TiE, #FAIT5 Y A FEEEL, ZHUT—ET 51> b
U—7 NIk v OHEBRTHFNERRTZ, (FUA M)A RNEHEX)

2. 3 FPGA %3t L FT{H

ABIELIEARUA Y XML, mEtE (L2), IPE@L3). M7 AR—KMa L), Wb
BHhe Lime T4 ZAR—FTAID ) — RIZOWT, MAC 3REFZ E &I 2MEME L 5 = &%
72N, FETo, FPGAICEEET Dy v ol A ORTHER LT-72D, Zli THREZ ToT %

2 VT 4 DEBPFETH D,

IP Src.|IP Dst|Src. #Port| Dst. #Port| Proto.
DEF 4[A B XX YY zz
= A c X Y 2z
A ooox000000000 ' [ A E XX YY zzz
SMK T 4
Pre-compare B A X Y 2z
@ B E XX YYY Y44
Request He:der 32 w [
il B [ E A X Y Y44
8 C v LE B XXX YY y4
[y
Res:l: = o1z
]_. 64
Permit or Deny

3. &k
IPA v —7 7 4 #&5t - BX = U7 (% FHCRE 9 5 TR
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AL G R R Bl = N ALER B AT |2 & 2 Z BRI FR AR DAL

Development of Objective Index for Gastrointestinal Endoscopic Emphasis Imaging Analysis

JRIKERPE  FHHAAN, —EHEFPE
IR KT ) TNA R« NA ARSI A+, AR
JRE KRR T ERE B, I3, Bisser Raytchev, 4HFISC
INERFR TR ERER AR BHPER

1. B

THALE NREIRAEILIE < £ < DERMIZ L TSN TWD D, ZOZWIIBIEE ORIER
BUICELASNDZENHD. a2 B a—234E2Wr (Computer-Aided Diagnosis: CAD) & 13 [E ]
EBICK LT, 2 B a—& TERMICHNT S 7255 % [second opinion| & L CHIHT 26D
T 2. CAD IFEMORBROMIEI LD NTY X 2D S, HDEN LTS & HiRr
HEN) ZEDNHIFFINTERY, WHEOBEMER O X 5 2217 o Hall, arBa—HIZ
F o THMr ST E B R BB 2 ERNICIR T 5 2 LIk - T, EROZBIHI 72
WramRelc L, ZWOEMEZR LS5 R/ TN,

2 HRRE
KGR AN BN TR AR RO @D A TR I A vE, IR ITEOMNL R EE N
TRV KEHCENRESES TIXRE - IBRICB VT, ROERFRE (PIVI statement) 7347 537
ToNTWD, ISmm U TOKRKARY —7%, WEZKZIThTICURL THTLH0iE, N
REEFANT DR BEZWIRE R & 90% LA E—Ed 2 2 &) 15 mm LA FO KGR U —7 D5
Do HREEREETZOFE FETITIINREEINT CRIEL 90%LL EEETELZ &) [1]. £
DIz, RIS TIE, EROBENRRERE, RERFEOTZDO I ¥ a— 2 THRBWI VAT A
(CAD) DA RWEA AT L 7=

ZORERY T IH A LEGRGE S AT L ORRHETOREZHFIL 94.9% (112/118)(sensitivity,
95.9%; specificity, 93.3%; positive predictive value (PPV), 95.9%; negative predictive value (NPV),
93.3%) Th o7, Fio, WHEIEME & Wik A7 A D —BR1X 97.5% (115/118), kappa 174K
£ 095 THo7-. 5Smm L N DR Y —7 TORIEZHRIT 93.2% (82/88)(sensitivity, 93.0%; specificity,
93.3%; PPV, 93.0%; NPV, 93.3%) CTdh >7-. WHEHE L ZWESHR S A7 L O—BHEIT 96.6%
(85/88); kappa #£3%1% 0.93 ThHo7=. U T IIH A AEGFEHKR S AT L LIRELZ W CRER LRk
MR D —BCRIX 92.7% (38/41) THHT=. 2 b
DOFERLD VT NH A LNEHGERGER S AT N%
PIVI statement % {ii 7= 3 Al BEPEDN RIE S 407z,

3. SEXM
[1] Rex DK, Kahi C, O’Brien M, et al. The
American Society for Gastrointestinal Endoscopy

PIVI (Preservation and Incorporation of Valuable

. . . . 1: U 72 A SEHGERRR S AT L. WAL
Endoscopic Innovations) on real-time endoscopic  igu g i fepy (200 X 200pixel) o B DSk O 4 B
assessment of the histology of diminutive colorectal [y %17\, PSS /A GEFE) 12 20 frame/BbC
polyps. Gastrointest Endosc 2011;73: pp.419-422. W1 %&17 5. A FEMEEMINZ, B. MGIERZ
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A 5 AR I % RN ARSI 0 BE I

Discriminative Subtree Selection for Endoscopic Image Segmentation

JINBRERFERE TEgeRt F)IE, EAM, Bisser Raytchev, 4xHFISL
INERTFTF ) TS A« A FEERFEHERT L AR
JRIEERPE  HHERA, ZEEE
JRES KRS EWERASOT7ER BPEn

1. iIREH

RGO RHFE RO =D ISR ENL AN HNTWS 25, BERAERONESHR AT
BERT D FBLCRBRIC K E IKFT D L WO RN H D, AR T, ERORZE SR Z AL
LC, WHREBEHBREERZE®RT S, T2RbLEENEZT) L2 LT 5.

2 AEMR
2.1 F&

TEEFIEE, tree of shapes [1] & FRHEAL D AREIEIZ L2 BB RIK DY, EOARMEED L AR S
Noe A NTT LEEME [2] ZHW5. Tree of shapes FOETH /) — RIZBWTE A R T A
FE A AL, &/ —RICEIVYE TS, 20%, TOREED S D, FBSENIKEE S
LR ) — ROBZ@RINL, Z b 2kl d 5 2 & CHElnEIZ2EZ8T 5. OO
FRD/NT A= KOG ) — REBIRT 57D DT A =22 RD LTI, FEEG L
ANWTHBEEO =RV X —2H/MuT 5 2 & T, fEOENCME /T A —Z EHETD.
T A NERIZRT LTI, ERRONST A= ZHNWT, Kk — RaEikBl L, xhicd 2 fimkic
HEET a8 YTHZ LT, ElnE TS,

2.2 EERELM

FERITIE 63 MO NHSEEIE 2 H\W =, ZD )
b, FEEGE T X M3 BORIRL, oo
2% T A MCHW . X1 ICaEIR B R 2 R
T 2Ok HIT, BEEE T D L By ERE
ERELNTNDZ Ebns.

LUk, AHIFFE IR NS {5 0O RE I 50 B % AL
L7z

1y SRR, () 7 A FEfg, (P
B, () REFEC X 08 R.

3. ZEXM

[1] P. Monasse et al., “Fast computation of a contrast-
invariant image representation,” IEEE Transaction on
Image Processing, vol.9, no.5, pp.860-872, 2000.

[2] G.-S. Xia et al., “Shape-based Invariant Texture Indexing,” International Journal of Computer Vision,
vol.88, no. 3, pp.382-403, 2009.
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HRE=H2 ) T DD IRITAF v — AT LT B8
~ TR DGEIEE T AT LD ~

3 Dimensional Scanner System for Biology Monitoring
— Development of In-situ Monitoring System for Crop Growing Observation —

DR THESFEFM A BRET LR A BB, BRI,
KRS T T A« S, ARERFAIZERT, WA B, M+

1. AEXE®

BIfE, BARIZBWTC, BRHBROKTAMEE R->TWnD, ZOFEFKE LT, B¥
BEEHE N D OEERIET L& bR BT b TWD, RO DO BARMFEL LT, REBRE
ERBENEEOTT D /) U ER PR EEE LTERIL, ZCESWTREESHET S
LT, BAEREEMEEEETHMET D Z LN TEARETEMER SN TWS,

HELERORmWEETHOFERAIZIZ, BIEMOBRCIRILE . BHE 7B & OFERIRY
BOMANIEFICEEL 2D, T2 CARFETIE, (EMONBIEE LIRE, B, BE Co2 &
JEEDFNET — X G TE DB T A AL HEOBT A AT — 4 % —0& 81, H
BTAHZEDTELEM AT LAOBEEZIT-T-,

2 MEME
LIZY AT DORERLZ R, EEOBET A A% L, BUFIRE L OBSGT — % 2 — %
BF %7200 Windows PC (EBEA— =) ZRET 5, BEROBET /A AR CREZIR L7z
T—=HERGT D00, FEY—AA—% | FLIEREZEETE D NP h——L& L TEIfES
. WET A ACBUERA 2 85 ¥ 5, HIET 31 AL, Raspberry Pi & i2c 7’m k2L
TSN L —F S 2 BEOH A TIZE VRSN TN S, ET /31 AT,
Python (2 & 0 IR WK & b DFRE T 7 A LOFERICHEAS X 1Tbh s, HIESH-F—4
B LG, FHET A AEED nac 7 FL A% L ORERLNC L 0 SR &L, WET /A
A=A VATKHEM SN D, ZHUC KV EHY — =L 0@EICHERS 255 TH ., WET A
ADABNL—=URERHLHRY | Ml L THIEMTHON D, KIZ, BIET /A A RITEHY—
— DT 7 AN AT F2IC, samba A IS, TS KD EERY— N — [ ERERERE
THAADT =BT 7 £ AARE/RIRRBIC 2 5.
2T, BEY—A— E T O Python DFFAZ Y F MMk, FRIET A ADT —4
WEBY—N—Da—H LA R L— BRI —
S WD LA ShB O LRI, WET S AOT =5 IR &
$—ri—  ZULinw mmFiiqa Qo MBRICEEY—/S— kI web ¥ —s3— (apache)

! I — m PRBEEHIEDL LT BRIy NTU— T $2
I RL BEATREIR PC 70D web 77 WA HWWT, @@ s
I F—Z NEFREZINEEIC 22 B, T oWy, BEEHAR.

i READ BB RS A 2 AN 5 = & T AR ORIET
\\h_ﬁﬂﬁ-gf P 5 e LT, RS ED D LACE D, LR
iR, F57% M 3 BT k- TGRSO L N-RET — % & EMOE

%%, BEOMET A ANSEE L, —TEHT 5
ZEDTEDLVAT AR LI, 61T, EMLE
T—H &Ry NT— 78 LT PC LR L D |
Web 7 Z W& HWT, (LESRMECTHETE 5 web
M1 ZORBES AT AEREE AT LEWEL

3. ZEXM
BEMIKER & — L~ — ¥ http://www.maff.go.jp/j/zyukyu/zikyu_ritu/attach/pdf/011-1.pdf
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B & TR NBI HE R NHRETBIHE 2 Wi SR 7 1 3 ) X L DB %

Development of Transfer Learning Algorithm for NBI Endoscopic Image Diagnosis

IKESRZFRZ R TEOeR BILEE], FJIEE, TR, Bisser Raytchev, &xMFISC
IR REET ) TS A« SA AREREOIERT NPT+
JRIEEpBE  SHEEAN, —EEE AR RFERFR EWRERAIER mhER

1. B

VAR, RIBWAREE DA 1T &% L, SHomNEE L B IR OWNESE TIIHRE, W5 X, =
YT A RREOHERERA EL TS, UL, ZORT v 7T — MIEWTEE 2 —2 L L
Ay Ca—ZBMERV AT AL 5T, FEHERT — X X—AOFNEL LE L T 5720,
W XIEL AT AOEHICE NI R MEXLEL TS, 2 CAFRE TIHERFE O A% H
W, S ONREETHOW BN E BB T — 4 RX— 2 HAHT 5 2 & TREONESEOF
BEGET — X RXR—ABEO IR N KRT 2 FEERETHIZEEHNET S,

2 HRARR
2.1 F&

TP EIIZ OEEDFEL TODD, REFZEDHR E LT D RGRERHICE TXD 5
&, Source (XIHWARSEIHE OFRFRMLIE, Target IXHNREEEEORMEECTHD. Z0LH 7%
FEHE DOERFE 74 O Domain Adaptation & FEEAL TV 5. A4 T, Max-Margin Domain
Transfer (2 L2 BREE®HIA %2 0 2 72 Max-Margin Domain Transfer with L2 Distance Constraints
(MMDTL2)Z 2T % . ARTIETLEHEL D Source-Target D[R T ARl 1 DR E /A H3T -3 <
KO REWATHNEHEET H Z & T, HERTIEIZEAT Source & Target % [Al— DFFEE & L TH
ITEMARETHD.

2.2 EERFTM

FRIIFIR B RFRPE L v it s 7z2o0 1= saene
BT —# _X—2% W5, SEFERICIT
Source & L OLYMPUS EVISLUCERA THgi
S H7c 400 H O E 1 (Type A:200, Type:B-
C3:200 ) , Target & L T OLYMPUS EVIS
LUCERA ELITE THi S 4172 180 A 4

(Type A:90, Type:B-C3:90) % F\ 7=, fEF %X
1 IR d. ZOfREZ RS &, Baseline & H~
“C Source only @%%fj:%o“%’%b ‘%%W—fiof ’ 8 16 3‘2# ofvis?,‘l‘;IWordls‘ZB 256 512 1024
WHZ Enbnsd. —J MMDTL2 & HWic5; R L
o SO 7 5 A OB Source (04 1 PERTFE & DR R
MTEDT D T ENTE, Bkl A R EELE#PTZTHEY, MMDT 3 L0 Baseline &V
HEWVERENSE OGN TS, Zius KD, Max-Margin Domain Transfer (2 L2 BB 200 2
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Design of Database Construction System on Computer-Aided Diagnosis for Endoscopic Images
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DRMI)IVIMRFICTEDT T 74 Nna—VF A X7 x—A (GUI) ZHEELE. X1 I2H
LTV AT LD 1Bz~

3. SEXHE -
[1] T. Tamaki et al., "Computer-aided colorectal |~ -
tumor classification in nbi endoscopy using local
features", Medical image analysis, 17(1), pp. 78-
100, 2013.

[2] H. Kono et al., "Narrowband imaging
magnification predicts the histology and invasion

. . 1:?\7 w D= DD L — X =
depth of colorectal tumors", Gastrointestinal ; N fﬁmﬂ. PR %*5/

endoscopy, 69(3), pp. 631-636, 2009.
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Image Processing System with Software and Hardware Co-Design for Biomedical Application
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3. ZEXM

[1] T. Okamoto et al., “Image Segmentation of Pyramid Style Identifier based on Support Vector
Machine for Colorectal Endoscopic Images,” Proc. of the 37th Annual Int’l Conf. of the IEEE
Engineering in Medicine and Biology Society (EMBC2015), pp.2997-3000, 2015.

[2] T. Okamoto et al, “An FPGA Implementation of SVM for Type Identification with Colorectal
Endoscopic Images,” Proc. of the 20th Workshop on Synthesis And System Integration of Mixed
Information Technologies (SASIMI 2016), pp. 81-86, 2016.

[3] “Tensilica IVP Product Line of DSP Cores for Image/Video Processing”, https://ip.cadence.com
/uploads/423/Cadence Tensillica IVP-EP_DS-FINAL-pdf, Cadence Design Systems Inc.
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A Framework for the Development of Interactive Systems with Integrated Biometrics

Sapienza University of Rome: Paolo Bottoni, Francesco Parisi Presicce, Maria De Marsico,
Emanuele Panizzi, Roberto Navigli, Danilo Avola, Matilde Mastrangelo, Alessio Mecca
The University of Aizu: Michael Cohen, Shigaku Tei, Rentaro Yoshioka, Yutaka Watanobe
Shizuoka University: Hidenori Mimura, Kamen Kanev, Feredico Gelsomini

1. HFEBEH

This research targets the design of a flexible framework supporting the description of different
biological/biometric signals and measurements as well as corresponding devices and tools to select the
most appropriate combinations and deployments of sensors. Specific algorithms will be developed and
tested to explore their suitability for integration in the framework and further employment in interactive
applications deployed on fixed and mobile devices.

2. REE

Results have been obtained both with respect to the development of the framework and the
implementation of specific algorithms and tools for recognition of biometric features. In particular, we
have considered the use of annotations, within a graph-transformation approach [1], as a flexible way to
characterize security policies and reliability of recognition by biometric methods, so that specific
activities can be performed only through devices equipped with secure biometric recognition methods.
Fig.1(a) presents an example where specific methods are annotated with information on their reliability,
indicating the corresponding supported levels of security, while the annotations in Fig.1(b) indicate the
required levels of security to authorize different banking operations. The balance check is considered a
low security operation so motion tracking information continuously gathered by a mobile device while
carried by its owner can be used for transparent biometric authentication based on gait analysis [2] and
consequent access authorization. Medium security operations at a bank counter are often authorized by
user signatures while fingerprinting or picture ID is only required for high security operations [3].

BiometricDetecton y | ssecuritylevel | SecuritylLevel
method=FINGERPRINT ~ | ~Cen AN [~ -SEC HIGH MoneyTransfer |- SecBankinn |~ 4-SEC_HIGH
BiometricDetector : SecuritylLevel SecurityLevel
method=SIGNATURE = ~o-0etANN [~ e loSEC_MEDIUM | | CounterOperation [ SecBankAnn [~ ) oFC MEDIUM
:BiometricDetector 7 “SecurityLevel Securitylevel
method=GAIT SecOetAnn | ievelsSEC_LOW BalanceCheck [~ SecBankAnn [~ | _sEC LOW
(a) (b)

Fig. 1. Annotations on reliability of biometric methods (a) and annotations on required security levels (b)

3. ZEXM

[1] P. Bottoni, A. Fish, F. Parisi-Presicce, “Type Annotation for Adaptive Systems”,. Proc. GaM 2016, CoRR
abs/1612.01637, 2016

[2] M. De Marsico, D. De Pasquale, A. Mecca, “Embedded Accelerometer Signal Normalization for Cross-Device
Gait Recognition. Proc. BIOSIG 2016, pp. 1-5,2016

[3] K. Kanev, M. De Marsico, P. Bottoni, A. Mecca, “Mobiles and Wearables: Owner Biometrics and Authentication”,
Proc. AVI 2016, pp.: 318-319, 2016

73



ERRUVENEZAERAA DT TNARERFTT
Imaging Devices and Optical Codes for Medical and Biomedical Applications

State University of New York: Reneta P. Barneva, Valentin E. Brimkov, Lisa Walters
Universidad Autonoma de Madrid: Kostadin Koroutchev, José Ramén Dorronsoro
Shizuoka University: Vygantas Mizeikis, Kamen Kanev, Akira Takahashi

1. AREH

A. Risk evaluation in biomedical organizations: identifying the processes, which may lead to serious
potential problems using deviation codes, predicting the level of the risk, and optimizing the available
resources for solving the problems.

B. New educational models: employing new technologies in education, promoting collaborative
educational environments, and designing new interfaces.

C. Heuristic and space-efficient algorithms for imaging devices: developing efficient graph algorithms,
particularly under the log-space computational model for imaging.

2. AERBR

A. We studied the operations of a biomedical organization expressed in nonconformance data building a
system of analysis for prioritizing improvements in terms of risk management to facilitate meeting the
challenges of a consent decree. A 5 x 5 risk matrix was developed to merge the performance of the
process to the risk indicators. To date, the risk matrix has assisted the organization under study in
allocating resources to specific higher risk areas that minimize the possibility of regulatory censure [1].

B. We place collaborative student engagement in a g

— - —

nontraditional perspective by considering a novel, more

interactive educational environment and exploring how to
employ it to enhance student learning. In our setup, the
traditional blackboard or table is replaced by a digitally
enabled interactive surface such as a smart board or a

tabletop computer. The information displayed on the digital
surface is further enhanced with augmented reality views Fig. 1. Enhancing tabletop computer
through mobile apps on student smartphones [2]. views through mobile applications

C. With respect to zero forcing we give structural results about the connected zero forcing sets of a graph
related to the graph’s density, separating sets, and certain induced subgraphs, and we characterize the
cardinality of the minimum connected zero forcing sets of unicyclic graphs and variants of cactus and
block graphs. The problems considered are fundamental to many areas of graph theory, computational

geometry, and combinatorial optimization, and have a wide range of applications in image processing [3].

3. ZEXM

[1] Walters, L., R.P. Barneva, Prioritization of Process Improvement Using Risk Evaluation in the Manufacturing of
Biologics, Quality Management Journal, American Society for Quality, 2017 (to appear)

[2] Barneva, R.P., K. Kanev, B. Kapralos, M. Jenkin, B. Brimkov, Integrating technology-enhanced collaborative
surfaces and gamification for the next generation classroom, Journal of Educational Technology Systems, Sage,
Vol. 45(3), March 2017, 309-325

[3] B. Brimkov: Complexity and computation of connected zero forcing. CoRR abs/1607.00658 (2016)
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Cardiac Auscultation Skills Development through Medical Simulation-based Training

University of Ontario Institute of Technology: Bill Kapralos, Patrick Hung, Andrew Hogue
York University: Michael Jenkin, Robert Allison, Robert Shewaga, Robert Codd-Downey
Shizuoka University: Hiroshi Inokawa, Sanshiro Sakai, Kamen Kanev

1. BIREM

Cardiac auscultation is a medical procedure that allows a medical professional to diagnose the condition
of a patient’s heart using a stethoscope [1]. Prompt and proper heart auscultation can help easily identify
cardiac problems and avoid life-threatening scenarios. However, cardiac auscultation skills are declining
due to various factors including those related to the expectations of modern learner’s, lack of sufficient
training, and the shifting focus to newer technologies such as the portable echocardiographs [2]. In this
work, we focus on the development of a cardiac auscultation serious game app for mobile devices. Our
goal is to obtain a greater understanding of how the use of games can impact diagnosis skills development
within an engaging virtual (game) environment.

2. HRAR

A screenshot of the mobile cardiac auscultation serious game app (for Android devices) is illustrated in
Fig. 1. The app allows a trainee to access the virtual patient’s medical history and examine the virtual
patient through various interactions (i.e., rotation, zoom, and camera height). After beginning their
diagnosis, the trainee can choose the auscultation findings from a pop-up window where the heart sound
characteristics can be indicated.

RoOtation ie—s
Z200mM ——
HQiEhFI_ —

INSTRUCTIONS

How ta mowe In

Fig. 1. Cardiac auscultation app screen captures

3. ZEXH

[1] A. N. Pelech, The physiology of cardiac auscultation, Pediatr: Clin. North Am., 51(6), 1515-1535 (2004)

[2] M. E. Tavel, Cardiac auscultation: a glorious past--and it does have a future!, Circulation, 113(6), 1255-1259
(2006)
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Development of high resolution ion imaging system

HRIERSERSERE, SRE WE. BT G R PR JITW EIE
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LAPS TIEAZRANTWLEH, BREFETIEAODKDYICEFREAWND, EFHRIE. HF
JA—FRILDRRY MREEH/DIENTED-H. BLDREEEETRTE S,

[ZUOIZ, Lo HEREERL. LAPS IZ& Y ZOEEERRL
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SR AIET S &L KD N, OFF (235 LR AERENET 3
CEMTES, . BEAOHELEZ 3L, BRENELL
too RIZ. HUHERDNA T REEREEFE L, pHAS<
1Bz, RERATNADBEEMNE Botz, CRIE. A7
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3. &EXM

[1]1 P. Bergveld, IEEE Trans. Biomed. Eng. BME-17 (1970).

[2] D. G. Hafeman, J. W. Parce and H. M. McConnell, Science 240 (1988).
[3] K. Sawada, S. Mimura, M. Ishida, et al., IEEE Trans. ED, 46 (1999).
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CMOS Sampling Circuit for Impulse-Rader Breast Cancer Detection
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3. S&EXHK

[1]X. Liand S. C. Hagness, IEEE Microwave and Wireless Components Letters. Vol. 11, No. 3, pp. 130-132, 2001.
[2]Y. Seo, et al., in Proc, IEEE Biomedical Circuits and Systems Conference (BioCAS), pp. 125 — 128, 2014.
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Improvement of Confocal Imaging Resolution of Impulse Radar
Breast Cancer Detection
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3. SEXW T
[1] H. Song, et al. IEEE Access, Vol. 3, PP. 2111-2121, 2015. 4. SCR DB ALBRK A7

[2] X. Li, et al., IEEE Microwave Wireless Components Lett.,Vol. 11, pp. 130-132, 2001.
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Dependence of Dielectric Properties on 3D-Printed Breast Phantom Confocal Imaging
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Complex Permittivity of 3D-Printed Breast Phantom Materials
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Self-patterning of Cells on Self-assembled Micro-particles

EMRFERG et B TR
FORRT: THROPZER B H O
FORTIRT: ACRPEERDANMIZERT Wi B

1. iEBEM

MIIZ~A 7« F 7 A= LORECIKITHEE LT WIZ ENMLATWD. D X9
PRSI LR BITY VT T 4 R LR E AT o 2B B W0E ST A 7Y b
WX TEREND Z 0%, — 5T, ki H O (H CER) HidE, Mokifgic
JGUTRET AU T 4 2 LTW5D. £ 2 CTAIZETIE, ki 0 B CERFIREE 2 s
EHORE~EIGHAL, Mo EAAY —= 2R RBTND.

2 MERR

~Ar7naargZy 7Y » MTE o TER UIZBUK/BUK S 2 — o Bebli &, 0ki 145 B
NHBlE D E, K 1(@IRT &5 2k 7o B eBESIEEN S O A0 XKix U kL
FOFEITHY, VBRI FEREAIIEZH LN UDT I ) VT VRS TRES T  Tax s F o
REDEMEL B EORBEEM L ARETH D, 2D ORKi -5 % & DR & BRI
##E L, PC12 X° HelLa 72 EOMifa 2 #5HE - 158325 &, X 1(b)D L O 1ok 41 b ~Hifd
DNBRINIICHEE (A Z —=27) L, MIOBREEEME TR EOER R IR T
LBl 22T, R 7HE~ A7 L LTy F 7 E2T0, K 1()D X5 BRI RT A—
2 (RS Ra, RFE Sku, £ Ssk) NE7pn#RmAEFER L, [FFRim ECoMaEEES
T U7z, ARSI IR S LD b EEDOEFENKRE L, B Ssk-0.6~0.8 OHFiPH TIE
Ssk D3NS WE ERMETEAIRA~OMBEEE DG 5 2 LB B & 72 o 7M.

% =

NHelaira

PR (c) WK FHIETZIELT
(a) BT EF| L=k 7 (b) MERADEE/I—=>1 TyF>JUIZRAR

X1 kv B SRS E 2 G Lciiigo B~y —= 7

3. BEXM

[1] I Takeda, M. Kawanabe, A. Kaneko, Materials Science and Engineering C , 50, (2015), 173-17.
[2] A. Kaneko, I. Takeda, International Journal of Automation Technology, 10, 1 (2016) 62-68.

[3] L Takeda, M. Kawanabe, A. Kaneko, Precision Engineering, 43, (2016), 294-298.

[4] L. Takeda, S. Serizawa, A. Kaneko, Mechanical Engineering Journal, 3, 1 (2016), 15-00521-1-8.
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T PEWTE % (optical coherence tomography) (2 & 5,
bt FRIBEIZB T D MFRRITIE OB
Anisotropy of the optical properties of human dentin under the detection using optical
coherence tomography
RAERFER B A 7ER A 158, xR BE—
FORLRERFEARREERMIERT /Ml =5k

1. BEEmM

FAMIE, KORFCRBAECL>TRAENELL, 5855 EEMOLEICE
STHBHLEKIBAOTIARSLE, BEMCHRT BMNALEHEEEET
5 ZOERELT, ITFANEERFEORG BEMBICE D LA V—HBENETD
nah, HEEERT HEEERELIS S UICET S I 0 LALOKEIIEE,
—ONBEL LTEAE LT BENEBRERRET 50 LA TERNGE, ZORER
BHIIRERTHD. —F, EOBEARCANS LS VRMBIIBNT, BENEA
TREBELBEABAFEESA TV ARETHY, RANEOERLEREEHRT S
AELL. 2CTARETHE, RAROEREE LT ERERRT A, FHICS
% PR & KB RIIRE LT

2 MRAEERR

AARERIERFRZEEZARHARGEZEROREEZ T TE RSN, B
REXRFREEARESRE L TV E MREEZXRRIC, TNV VI —FHRIC
KAEMAEEEEZER T HAEBRATANZER Lz HERABICEF LIz L—F—DkEH
ARAE—BLEARICENDEERE LR ZRINT DL I/ESN, —ATIHAIRER
DIH/REEIZOVWTIEBERET 2BITKERE T HX—0 A T—UIC &K > TEMIRE
T—AERBL, HEREGZZHEERL:. WHEEBREOCTT, HENDOLIHEH
SVERIFEDT Y EV T BREER, CNhEEORMICEE &G HEE CTRFLT-.

AR Z AR E L TEREN- 2 RTBTE, RFERBIICE VD TEBILDH
ENRLoNT-. BITIREBICETABAREZE T HEMETIE, SMEORMARIZAST
ASTENBET HERAIH Y, HBEEERICEIFELOMEIZ K HEENEN &N
5, RFBIFAFHDARIZK > THEL - RINDFRENRG DI AFZHEFMEZRITEDN
N (W

WORBICITEAEZENHY, REICHLITTAILENEEATHL-H, ThEEARA
TEDTEENBORTIEDBIANEET HLEEODN TS, RIFBICHEHEAHEN
HBHET, EFOEDBRICIETSOEBMEREGCEDKRRLGE I 72— DEEEZER
B0, AFHEAMNBE SN TOWENRKOEEBETIE, XRAEOBIAZIERIC
BERTZEOHITEEVWIENEZONS.
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Effect of repeated heat-treatment under constrained bending-strain on shape memory and

mechanical properties of tape-shaped Ti-Ni Shape memory alloy

JETNTSZR:, & 9h
FOXTHENRY AIE 5

1. AZEE®M

RFEHRITLRDIEESLSCLT SMA) Th 5 Ti-Ni B&ITLE LIRS - B EE 254
2 TR Mg AN - AREAMEICENR TV DD, BIE SMA &AW ERELL T Ti-Ni &
BERDBHANENTWD, EEISHBIO—>THD HOIREMN AT > MIKREREZ AT 572
B, OFT AT 5 T COBBEZ BT 5 Z & T, TR S BB KRER SRk e
BEE2FETHDBEBEBLEN iS5, BIfE, BJUGERKD SMA TH5 SMA 7 —7H D
M 2 AW [EREBE NN OB RINTNDE2, SMA 7 — 7 MO T AR O IRGE
AR I B9 B AFZEIT A e\, & 2 CARIIZEIL. SMA T — M OFIRFLNE « M AOREEIC KIE
T BT IRFLIE BV OB LD Z L 2 AL LT,

2 MEMR : 50mm initial shape
BFFEIZ VT2 SMA 7 — 7B I3MLR Ti-50.4at% * "

Ni, £ & 50mm. X 02mm., 1§ Smm 7 — 7
Thd, 2D SMA 7 — 7 M %= BMEELERIZ L Y
Fig.1 TRITGIR~IRFLIRAL B 24T > 7, 5

BULFRE FE 773K C 0 By EVLIRIEE & 7 — 7 — 4
MoK, BEOERER~OL G oEE | 0.2mm memorized shape
TEAR ORI DO BRI T2 T ORGP Fig. 1 Schematic drawing of the initial shape and
IRAR A 72 (X UL LR ] O SIS & % 72 i) memorized shape of tape-shaped SMA element.
TN D 275, BVULHLEFRE] 0.9ks LAETI3AR
R ZITDOR T A B o 7o, Zhuid, BVLBLREF OB & & 72 WA A L D
JERICRIE SN D23, 0.9ks TEANZEE DR EX T D720, REFRAGENT 2 2 & MR
EEZOND, o, BIREDBHETZIR OFEHERAITBVLER R OB 2 Z T I2< W 03y
Inodz, WIT, BULELRER] 0.9ks TORFEFBVABIRLE & 7 — 7 M ORIBIRK, 6 L OEBIZR~
DIETEA% DIRE TR DFE R A2 D BRI OV TRz, 2 OfE R BULELE B IR IR AR OFR UE
WA G2 DB/ S <. BRTORMFERERAED 0.1 LT & IZFHBORIZEERE. HRIE
"I D enbhrolz, BEDZLnd | I~17%D T ERAF 5 T TOBMEBULEI SR, #
JLBRIRSRE 0.9ks, BULHNREE 773K A b Th 2 & FE 2 b D,

3. ZEX#
H. Cho, D. Kotegawa, T. Sakuma, K. Yamauchi, Trans. MRS-J, 38 [3] (2013) 427-430
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Development of radiation imaging materials using photochromism of organic molecules

KSR TAERFIER,, MUK IESL, SIPHET, AR, Wb
IRt e RS PSP N (1]
BRI T TAERRET, AR

1. HAREN

ERZHCFBRERRELGE, BAREFATH7HTIE, TORENMEARLLT H=0HI,
ZLOBGHREA A=V TRFMEASINTE . FTH. MARICL L BRERLARORETE
ZRYDTIZEVWTIE, ARBEEmEEEA LERFIROOATNS. XRRTIK, 7+~

ASXLEZETHERNS FEREFAADOR
FELELTHRAT A EERELE:. 74+
ASXLEF, REHIZKY, HEOLYMHE
MNAFEMIZELT HERETHD. KFEET
(X, X #RBBEHZ X B 6-nitro BIPS D E L%
BL, AREAADORMICKIIBROEEE
wETS.

2 MEMRE

112 X #REBSTRIZ TD 6-nitro BIPS &
AEHBEORIRARY FLETRY. X RE5
I2& 2T, 580nm CORLEMNEXL -
UV A ZEBE LI-BORARYT FMILEEN D,
580 nm I2H T HRIE—VIET /) S5— 7T
—Z4 2B 6-nitro BIPS [Zx53 5 Z &A%
b COZERE XEREBHIZXLY 6-nitro
BIPS RRAERARVYES VB MM/ 5—
F7 A VBIZEME L= EHREIN
5. B2I2lE, #NAADFTHS b-PBD DI
RMEEEILSIEIBZBED, 6-nitro BIPS
LR ORINE —Y OIRKED X #RIEST
REKRTFMLEZTY. b-PBD RIMEDEKIZH
LY, X ROBEICE YVIRAEDEMELEX
Lf=. CO#ERIE, b-PBDMALDERICEK
Y, 6-nitro BIPS DIEEMNAIGETHSH L ZE R
7.
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Fig. 1 Spectral changes of PMMA film containing

of 6-nitro BIPS after X-ray irradiation.
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Fig. 2 X-ray dose dependence of the absorbance
of 6-nitro BIPS and b-PBD in PMMA at 580 nm.
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Electret preparation using proton conductivity

FORER SRR AR TEETERT, SN MRE, BPIRvEIh . TPASSERE. AOFEEA -
R
HAKRY: PRS0, = s

1. AEE®
L7 by b FEBR) X, TOEBICESZEK LT I2MEDZ L THY ., W
ZRPICIEKT 2~ 7 %> b (BH) (Zfii->Taftdbniz, =7 bbby hME, ~A( 71
T R T 4 NV — | SR, IREREFEICHINS, £, TORBOELIC
K DHEMBA~OREH R B IFF STV D, RIFE T, AR E LTHDR DA FrX
T8 A N(HAp; Caio(PO4)s(OH)ZHWT=L 7 Ly F&aEl4 52 L2 HAE LT,
HAp IZ, H &R (200-800 °C) THO ' v hAMREMEFFOZ LMLV, 207 1 h Rl
WK LTtk S d & IR Lz, s MRALVEL 1% O B AR O Bh X 4 BRI 70 15 8 i
(TSDOYREIZTRFli L7z, 72, =7 b by MEE Kelvin 70— 712 X 2 R EEMHE
(& o TRE L 7=,
2 AREE
HAp JFEH OBEREIC L W, HAp T 2 v 7 2B 2 ERI L, UTOFIETREZZ L2
Moy MeEL7e (K 1a; A—U > ZWB), EmAFk L, FiE F CERESZHMLZD
FERRE THAIL#%, EZbrE L7, 200 °C (@)

TOBILIEOH% . Kelvin 71— 712 & - CHEFE P
fra i U, REERCIRG Ui, MRS, T T g
HEFRINENENIFRICEELZZ 2R L,
HAp BB FHED= LY Ny MTi% 2 bt e
I inots, 1 BMIbICR LI L S, FeY —3
Positiee charge
VRN > B RE DR B UETIH D = & 135 .mwﬁ*gzgf
Mote, ZORERIFEDSRDETLS Ly -
MEDTEMEL= RV F =T 0.69eV TH-72 (M ¢ . . 1
lo)o ThURT 1\ b AREOFEMEL= L F—L  S9® et e, @
AEOETHY, =Ly bLy MesTa koo 290 3. 0 (1§
BRICLD b0 THDZ EE2RELTND, §= 3., :
E - ® E.=400V/mm g Ep=d00 W/mm

3. ZEXH e ¥e r,.l-ﬂ:l-r:m L] - for min . .
(1) K. Yamashita and S. Nakamura, J. Ceram. Soc. & o m sr':"rc‘:"" = R “:j: . “

Jpn. 113, 1 (2005)
(2) N. Horiuchi, S. Nakaguki, N. Wada, K. Nozaki, 1 (@ =7 by FOFR (=Y

M. Nakamura, A. Nagai, K. Katayama, and K. Y 7RE) FE, (b) R—Y 7R

Tp & FmEMN OBLR, (c) Tp OWi%k & F£im

Yamashita, J. Appl. Phys. 116, 014902 (2014). A O BT
== PRo
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Preparation of co-crystal of ibuprofen / nicotinamide, and its physicochemical properties

and evaluation

BURE K7 S, AR, RSB, KR
FRE RS A LT gEaT. e x AP

1. HERE™M

FEHES EBMAN (2 7 4 —~—) E TR INDE 27 U RAZ L, BRI O{LEEE DL
EEDOTIC, ZOMBYLEAMNEEEEZ D Z LN TE D, DAIT, A, HERMIEE IR IS K
BYERINAI L D=7 U AZ VOTBRIC & 0 KB ZUEE L T ®AIO AW PRI AL & 5
WFZENTERITATON TV D, 327 U AZVOFENER, WG EE. 2T U —1E, BREWIHEA.
WRNESE Fix OFEDRM BN TR, ZNOOHIETHE I N a7 ) AL VOB AR —
THDHNOEFELR, Lo TARIIETITET NVEY 2, 77Tz b=aF7IREL,
Hx DFEC LV LIz 27 2 X VRO MBI ERIPEE D2 R ORGEEA 1T o 72,
2. MAERE

D=7 Y RAZNVOERTE  AWFECIE s, S RE, BRSED 3 Bk v, 5/
BOay VA NVEER LT, 4 77 a7 =0 BHKEEERLE LT, =aF 7 I Fezay
F—~v—& LTHWE, EREEEREE L B MEOBIN =Y 7 — 7E a2 funi,
2) 7 Y ZZLOMBLERESMEORE - A ToO a7 U ZZ VTHAR X BEINTEE (XRD) . RAEE
HEEEE(DSC) . 7 — U = BEARIN S HNEEFE (FT/IR) | AR EIE (NIR) . 7 T~ 4tk
A7 RVRIER (THz) 2 -V CRIE 21T - 72,

3) 27 U REZNVOYELFHIFEE ORI : XRD JIE TlL= 7 Y AZ /L A B,C,D,ET260= 9 K&
W 13° FHEIC, THz B (Figurel) Tit 3.5 KO0 4. 1THz FHEICE sf ' '
RIIFEAGNZWE = BRI TN Z LR fERES N, Z
TR S, KERE L BICFLL 7+ —A—T g V&2 loTn
HTZEERLTWD, T bbb, A7 7nT7xrb=aF 7
ROy ) AZZENTIE, Sk, W EE, s
DOWFT ORI IEZ IR L TH ., (ZF R — O W LR & v
B ) A H B BID 2 &SRS, L I

Frequency(THz)

T
IBU+NA-PM

'

w
T

Normalized Absorbance
0

Figl. THz profiles of the materials,

3. &%xﬁt physical mixture and cocrystals.
1. Katrin C. Mullers, et al., Pharm Res, 2015, 32,702-713
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Introduction of biomacromolecules into plant cells using a multi-gas plasma jet

3 - BN PE DN ST TERAE . BB, SR
HOR TR, NEPEEEA, R BT —, 1hEFSef

1. BAEE®
BN IERDNA & W o T R E S A AR~ T D E I, RS O A7 5T

FECL BCBHAERIE 70 K 28 L CREBGICERCE 25T ThH D, L, BEFOEKRE ST

HOVETIE, IR BRIl 2 V3 L3570 & BRSO 72 fLRRSCIR & iV Al R L o

ATERVWENSTEHKND D, TD7=H, £ 0% ORWRECHERRICEH T& 28 LW AR
EATBENEDOHBEIHGEENTWD, £2C, fixidk, 77 AXA~va 7 NREO~ VT

x77xv/I/%MHmmw\%%ﬁﬁb%%wfﬁwﬂm BB & DNA A A
DE O AT o 72, nie

2 HERME oA 2

2. 1 ZRagEOME~DH 7 BEAEDR%E
ZRXADIEFIZC02 7T A~wHDHWNEIN2 7T X~ B L7z

. S e 1\ N o B N N
. s o N 6 NN WS LT
7T XA ALPETEE % SGFP (superfolder green fluorescence protein)
G2 NI B Rk ST (X 1), 2 O3 Z AL fH
MWEETHELI-L A, (2T T RA~vHDHWNEN2 7T X~ Wg L7

BECIX sGFP Okt e HIfulim 2R 2~ 3~ & 5 ICBlg T &, MlaiNic
SGFP By 2 VRV RN EAN SN2 E RS e, — . R AT 4 i
Tarhua— L ThbC02HAHDHWEN HADHE RS LHET
1%, sGFP OFEdENBIE SN o7z, [FEOFERE v A X )
AT DEROA XDRTITo7c e 2 A, EH L BMBENIC sGFP &

SNTENEANSNT, B .sGFPRES & ) DE
ZRNITRITHA

2. 2 ZNNaZEOMMIE~0 DNA HATEDBH %
ANRNADERICC02 7T A~ MY LIz, 77 A~ PR A sGFP s+ 28> DNA 2 & T
TR & BEfih S 872 (X 2), sGFP A=+ & FF> DNA 2SI E A S uhuiE, £ DNA % #578 &
T HHRE., I HIITFRROFEG & LT sGFP & /X7 B3 Ak &
AU, sGFP & L /X7 B Ofktadt oM BlEi S b, T OFEA I SA
WETBE LI 2 A, C02 7T XA~ MRE L7-3E TlE sGFP Ofkfh
HOENEERTE . MIENIC sGFP EIn N EA SN2 E2VRER
e —H. XHATF 4T arva—nLThbC02HADIABE LT~
BECIX, sGFP OHEENBE I N h o T2,

J3Zw AR

iz

3. EEXG (2 .sGFP BT T % & DNk
(1) T. Takamatsu et al, IEEE Trans. Plasma Sci. 41(1), 119-125(2013) ERAIRICEA
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AARBIFIME D i MgFex04/Si0: f80KE - D A ik

Synthesis of bio-compatible MgFe,04/SiO, nanoparticles by modified sol-gel method

for magnetic hyperthermia application.

KT gaRATR . NV F T v - XA NAEEZ, SouHid, e st
FOX TR IR

1. AREH

WA R—— X T ORI -2 LT 7Ry 7 A 7254 b (MgFe,0,) D3FDEN
WAL BERESREZTERVANPOALEHIN TS [1], LrL, Z Ok iIAKH T
DOFBERME S, KPP TiEFzEmrod LR+ 5 L L bic, RE CTORIED 7= DIZAEERN T
RSN D AREMED R S TR Y . ZoRmZ EEBMMEORWIE CHET 2RA B0 T
T, FOXIWEONRFIZT I S (S5i0) ThHA, BEEOHIE CIEfbEt & L CHEENED
nCEz(2], HEDIIEWAERBFMEE | BIEICIZE A EEELY 5 2 70\ Si0, B O AL i
SR D7 DITIE, WD THO DN T 2R s 4
ﬁTéﬁ%F%@i%ﬁ%@%ﬁ’%ﬁ?éﬂ%ﬁ [ a1
DI, ZOTOITIXIAIE A WD BN D & B X
5k£ot0$ﬁn®5%i\M%ﬁ%%wtﬂT
yxw%ﬁ%%ﬁbMg@W&%@A%ﬁ%@A&e%
DRBERFFER BN A =P — I TEHEZ I 52
THZEITHD,

2 HEAE Fig. 1. TEM photograph of MgFe204/SiO2

MgFe 04 1807 1 1 3B 5 e 2 By s ARk L 7= (3], nanoparticles. (b) is enlarged view of (a).
Z DFEAENC TEOS & JFUEHT %( 1) filiz VT Si0,
KT ST AR O TR TR Fig, 1SR ” " sio) W,
ZAVE Y | MgFe 04 0k F-2R i1 3E =4 10nm @D Si0, 1T & so |
STH B SNTNWD Z LR D, 1g DEA R
T2t LT, fREIEL £=370kHz, #EMF HAC=3 kA/m O & )&
W % 20min HIEDIN U 72 B2 D AR A EZ Fig. 2 127, 2
DX D, Si0, #7E L TV 7220 MgFeq0, o+ Tl 53°C
£ T, BB L7z MgFe0, b1~ Tl 49CE T EA L 7=,
ZOXEIIT S0, ORI L FIREEIIE T L 30
LOD, TOEFENRVINENT EBRHLNTHR- . , ,
7o BRAIN 2 F\N T2 A80R1- 2R 1 O S10, DHFEIE T FE 4 D 0 5 oo 20
WKL 712 IS TTRE T 5 L FF S %, Time, ¢ (min)
3. BEXHk Fig. 2. Hyperthermia property of MgFe204
[1] T. Machara, et al., J. Mat. Sci. 40 (2005) 135-138. nanoparicles before and after SiO: coating.

[2] H. Setyawan, et al., J. Nanopart. Res. 14 (2012) 807-9.
[3] H. Das et al., J. Magn. Magn. Mater., 392 (2015) 91-100.
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Me-PRX f&&k MITO-Porter MEESF L UVA— + 7 7 O—FEDIRIL

Validation of autophagy induction via mitochondrial delivery of Me-PRX by MITO-Porter

FORER R R E%MHI%H AT BATEE, B
AbmE R KRB AIE RIEMz 8, IHEBE, e

1. iEBEM

W, S har R 7 MEEZERETIA— N7 70— (A hT770—) OFERE
DETEDO IR EMER BORIEFINO—E L L THE SN TEY . Mt O MEMER & B -
TRIRITIER A » MAAFZEREI S L CHER ST b, ABFZETIX, A — F 7 7 U—FEREL A
FTEHERAFILB-T 7 uFH A M) AR Y a2 %42 Me-PRX) (1) & Mt ~%52= L. AB&W
g — b7 7 V—IEMA b i AT, BRI, Mt R ) o 7L (MITO-Porter) (2, 3)
{2, Me—PRX Z#4# L 7= Me-PRX-MITO-Porter Z A2 L, Ml NENREBIZZIC & 5 Mt 25523 L OVLC3
HURTEERRRIEL LA — N7 7 U—HERAE AT 72,

2 AEMR
2. 1 MePRX #&& MITO-Porter MIEE
Reverse phase evaporation vesicles {EIZ X - T Me—PRX & MITO-Porter ~#&5# 4 5 = & 1Tk

LTy RiFWMEZE I L7- & 2 A, RiFRRIZ 10354 nm, {EBALIEL 3314 mV, PAI 1% 0.22+
0.01, HARILS. 8% TH -7,

2. 2 HIBAEREEHR
WA & i L 72 Me—PRX-MITO-Porter (f:f4) % HelLa HMAELZ

WA rFaXx—arL KA FPary FIT7aRE L
BICHE R L — P — 2% v VEAMEEZ W CRlla N BB 4 81 42
L7z (K1), ZORES, FkfED Me-PRX-MITO-Porter & JR€AIZYk
BLIEM DNER BT HODOY T ARSI, AT /0
TRAPMAIBATT 5 Z & 2R LT,

2. 3 A— b7 o5

1 AEfuNEhRERLEE

PRX-MITO-Porter IRMNEIC, A— F 77 P—D~—H—F "I BE L3 2V AZ Ty
T4 T EAOTHRE L, TOREE, PRE-MITO-Porter FIMZ & W 4 — F 7 7 V=&ML &
NoHFEEMRD LT,

DL B, ABFFETIE MePRX-MITO-Porter Z M55 L, Mt Z 2R & L7 Me-PRX 65 « A— 7 7
U—InME L& ER LT,

3. ZEXH

(1) A. Tamura, N. Yui. J. Biol. Chem. 290(15), 9442-9454(2015)
(2) Y. Yamada et al. Biochim. Biophys. Acta 1778, 423-432(2008)
(3) J.Abeetal. J. Pharm. Sci. 105(2), 734-740(2016)
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L—BT7 =—UZ LA AHSIC CHEED Ti-Si-C A —3 v 7 a2 7 MO

Low resistance Ti-Si-C ohmic contact formation by Laser annealing on 4H-SiC C face

(A R LRt I b
JKESREET ) TS Ao A FEREFERIZEAT Milantha de Silva, #1128, BA f—HB

1. B

TR, B ME~OEFHOFE E VISR, BIEKOD 720 R T — 38R T S 2 2R B
FoTWND, NU—RBIKRT A 2L, 1ROV arinby ) ardi— A K (SiC) T
EEETHZ LT, 1/300 1 EDT A 2D ON IO L EITS Z &N TE 5, Lol Sic
FicA—32 v 7 BEMBELT DB, BN KE WRIEN D D Z O NRD TV 5D,
n A — 3 v 7B O DIC NI & 4H-SiC V7 OB e 21T 5 &, SiC DRHEICH
— IR BHEN A AL, MR PIME A2 D AW R LT D, ARIFGETIR, I —A ke
ZHET D 7O B RS LT, ST & EBICCEBRUST D Ti 2 H L, Z OBULHE &R
ML —H7T == WEEEANT D2 LT, A—3 v 7 BELOBIRPUE 217 - 72, BRARHERS ST
DNTHET 5,

2 HIEME
2. 1EEI %

nf (1Xx10% cm™®) 4H-SiC/S)L7 7 = D C
AV Ti % 75 nm pMEE U 7=, RIS OFEHI I &
355 nm DERANMR L — TV ERBETHZ LT YW
A4 MMeziT-o7z, L—H U —% 1.9~2.8
J/em® & LT Ar FHKHF T U H A MEEiTo

1.8 Fem?

1.9 Wem?

720 A AL 660 mm/s & L7z, 2L ARE
% 40 nsec Th D, BEBRWIFHMHIZIX TIM L%
i,

2. 2fER & ELE

BARESEL T1 75 nm (I2BWT, _TOL—H
NI —TH—I v 7 RpHERHRTE, L—P

Current {A)

~ Ti75 nm/SiC
. Contact distance : 10um

U8 2.5 J/en® O FIROA— T v 2 Voltage V)

BELNT, TOLEDAF—I v 7 /T
0.=4.0X10% Qem® & 72577, Fig. 112 Ti 75 Fig. 1. I-V characteristics of Ti 75 nm/SiC contact system.

nm/SiC O L —F 7T =— L% D I-V 5t 2 Rd, Laser power was varied from 1.9 J/cm? to 2.8 J/cm?.
3. ZEXM

(1) MibnthaDe Silva, JIIR7HE, 25 1AE SR 2016 55563 [T IR At AR Sl TRRER. 21aH101-92016).
(2) Milantha De Silva, Teruhisa Kawasaki, Takamaro Kikkawa, and Shin-Ichiro Kuroki, ECSCRM 2016, We-P-39
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Interaction of Antimicrobial Peptide, Magainin 2,
with Single Bacterium

Islamic Univ., Dept. Biotechnology and Genetic Engineering, Md. Jahangir Alam
Shizuoka Univ., Grad. Sch. Sci. Tech., Md. Moniruzzman, ::Farliza Parvez
Shizuoka Univ., Res. Inst. Elec., Masahito Yamazaki

1. Purpose of Research
Previously, to elucidate the mechanism of the bactericidal activity of magainin 2, we investigated the
interactions of magainin 2 with lipid membranes using the single giant unilamellar vesicle (GUV) method,
and revealed the elementary processes of magainin 2-induced pore formation in lipid membranes [1].
Recently we found that the magainin 2 induced pores is a stretch-activated pore [2]. In this report, as a
consequence to the development of the mechanism of magainin 2 induced pore formations in lipid
membrane, we investigated the interaction of magainin 2 with real bacterial membrane using single
bacterium.
2. Results and Discussions

We investigated magainin 2-induced membrane permeation of calcein (Stokes-Einstein radius is 0.74 nm),
from single E. coli. A typical experimental result of the effect of the interaction of 50 uM magainin 2 with
single E. coli on the calcein concentration within the (A)
bacterium is shown in Fig. 1A. Prior to magainin 2 (1)

addition, the fluorescence intensity due to calcein inside E.
coli was high (Fig. 1A (2) 0 s). During the addition of the
magainin 2 solution, the fluorescence intensity inside the .
0 0 19 33 50 125

coli remained almost constant over the first 19 s, following

which the fluorescence intensity decreased rapidly initially,  (B)
then slowly decreased, and after 125 s, the fluorescence
intensity became almost 0 (Fig. 1A (2), B), although a DIC
image of the E. coli (Fig. 1A (3)) shows that the structure of E.
coli remained intact. We can conclude that the decrease in
fluorescence intensity results from the leakage of calcein from

the E. coli through magainin 2-induced pores in the
membrane. Thus, the time at which the fluorescence intensity
began to rapidly decrease (¢ = 19 s) corresponds to the time of
pore formation in the membrane. The same experiments were
carried out using 20 single E. coli cells. The rapid leakage of ~ Fig.1. Interaction of 50 uM magainin 2
calcein from an E. coli cell started stochastically, indicating ~ with single calcein loaded £ coli.

that pores were formed stochastically. We also investigated

the interaction of various concentrations of magainin 2 with single E. coli cells. We observed that magainin
2 induced leakage of calcein from the inside of single E. coli, and the time course of leakage greatly
depended on magainin 2 concentration.

To clarify the target site of magainin 2 in E. coli, we measured the influx of the membrane-impermeant
fluorescent probe, SYTOX green, into the bacterial cytoplasm in presence of magainin 2. We found that
during the interaction of E. coli with magainin 2 its plasma membrane was damaged, and as a result,
SYTOX green entered the E. coli through the damaged membrane. This suggests that magainin 2-induced
bactericidality is due to damage of E. coli plasma membrane. Nevertheless, further investigations are
necessary to know details about the interaction of magainin 2 with bacterial membrane.

(2) (3)

125 s

Sz
S koo

Fluorescence intensity

0 50 100 150 200 250
Time (s)

3. References

(1) M. Z. Islam, J. M. Alam, Y. Tamba, M. A. S. Karal, M. Yamazaki, Phys. Chem. Chem. Phys. 16. 15752-
15767 (2014).

(2) M. A. S. Karal, J. M. Alam, T. Takahashi, V. Levadny, M. Yamazaki, Langmuir 31, 3391-3401 (2015)

91



B Z AN RA A —2 v 77 L — R ORISR

Development of new imaging plate using nitride

FESEsmR, ORI, M ESE, MmiEs
FALKR, BOKIE L,
AR, AL

1. BIERBH
BREK (PSL) 2ANA A= T TL—ME. BOXRAS A —SHREEERTENS

IVETSIT4%IELHETEHLY M URER XREHFEALE LTHLWLOATLAS[T,2], =

NORBEARICEEUFORFRLIEEZFIMLHREARAV O TSN, ARGERNODERE
BBIZESEVAAFICLIEEEZZT. TELERHOERORIENES . RBEL LI/ LED
J—MHDOERB I UVHERLAZHETH D, AMETIE. AIN £33 v U1k (SHAPALe, (%%)
b T) @ PSL $5MEEE Z 1T o7z, SHAPALeALN £33 2 v I/ RIFZDE VW IMEZEREL L UER

BRI YRBMHELTHARESATEY ., BRICBANTAETHS.

2 HRMR

Fig.1 ICRAMBHZE D PSL RAEB L UVRIEARY FILETRT . ThoARY ML X #REES
BIZEDLDTHD, PSLEXIELZ 360 mEzFDELEZTO— REHF-EREL, LLAR
I FILOEREICEWTRIBATRTHLIENER SN D, oI, XRESHICEYEXEZ 300 -
500 nm DHFEIZHE WV THERVRRIENFER L. 7L DRICERT A%, PSLEHRIRITRINGERE
AFEFEDH.AINICE S PSLFEICIEXRICEYERSNEEFESLVEAASMBPORMEL E
[CHESNATEONSGBFOLABEFRLTVS EHRIESN D, COPSLEREDGELLES In Gy A
510 Gy OFEITE RIS, PSLIAEIXRE X REICH L TR TH S, Fig 2 (2 SHAPAL=AIN +
FEIYIRIZES PSL HHEZAWTERE L X BREGROFIZTRY, BilET/ v sr—okshi
ICMOEBLEENERTE, A A—DUTTL—bELTOERANDRREEZHER LT,

1.0 T _l1 T T T T T
|'[ \
L | _
c \ f
= | [\ ) o
£ 06l | |~ Stlmulatmn._;
L] | | 3 3
= |I I'I
B\ ogal | ' 4
5 |I II|
= /! |\ Emission
@ 02t/ \ g
o I|' LY
! \“-\-v-"—--.
ook e L i L i 1 i
300 400 500 600 T00

Wavelength, nm

Fig2. AIN+Z3v27icX%PSL%
TS L7z XA A=

Fig.1. AIN %3 3 v 7 ® PSL ¥
BIUOHER~=Z F v
3. EXwk

[1] J.A.Rowlands, Phys. Med. Biol., 47 (2002), R123-66.
[2] H. Nanto, et al., Nucl. Instrum. Meth. A, 580 (2007)2007, 278-281.
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Electrical and structural evaluation of sodium ion doped beta-tricalcium phosphate

FORERERRT, BlRHE, JRPIRIRE, LR, KRR T
TIRTHERT, EikieE, A,

1. AEEB

BEY VEE=HILTL (B-TCP) [FEKRATEWNREMEZRL, BHEOERELEORHEN
I2&kY, BELTLHIBEESIABONLGENI EARESINATNSG. ZIT, SARIVEELE
EREEEMNRAFMLI- B-TCP DBEEDI=OIZ, HEEFIROAILLOLA T EELIDEREA
FUEBBRT BEALLEINTWNDS. EBAAVOHRTEF FIDLALAA UK B-TCPDOAILY
YLAFUEBRL Na-f-TCP), BREMHOCRREMDA LABESATNS.

Fl, BREINAF LTIV ROEKREHEEMLZBMIZ, EXHBAEICLSKREER
DHIEFEE BRRERENRFZHRELTE. LHALEMNS, Na-B-TCP DESRIFE LB E
EFRBEEANEZ L, £z, T rIDLAFT VDOBEBENETNGICRITTEZEFHEOIELE ST
WL, 2T, ARBTE, SEKEUERT 5518 Na- 4 -T0P RO, BRDRE
DFRI)OLAAVEEBLT-Na-B-TCP DES T L EEETILFEEME L -

2 EKE

Na-B-TCP A ZEMRIEL Y ER LTz HEMEL L TREBALIILE) VBEZIKFRT
VEZDL, REEF MDD LERWN=. E£f-, EILLL([Cal+[Nal/[P04]) & 1.571 2% B K5I
BAELR. TA/—I)LRTAEME, R—ILIY2F%ET, O—21)—I/N\RL—42—IZTIT
2/ —IBREZITo=. BonfERE, MEFZHNTI0 C 24 &5, RIBEL, Na-B-TCP
DRFERMEE BTz, BoNzMEER—ILI LI, 28k, —EMERKRE, 1100°C, 12BE/HT
k& L. /ER L7=Na—B-TCP 0 XRD, FT-IR M#ER &K Y, FH L = Na- 5 -TCP & B-TCP M E4H
THY, BEOREDIERE—F LIz, ICPEAENTOHERLY, HLAAEDEMIZHEL, T+
JOLA A VEB=EDEMZEZRDT=. ER L= Na-S-TCP (£ 0.00-7.64 mol%dDF b roLAF
UHABEBLTWAZ ENTREEINT-.

BEEE LTY — FRJL MEESHT (PDXL2, Rigaku Corp.) #1To7=. 'J— kAL MR O
B FMIDLAFT O OEBEDEMIZENL, MO YA FDOAILSILBIUVEAEEFELL
FrUDLEMNEMLIz. iz, PO)DY) VEEA A O OEEDOEME, 0 ICKYHKEIND b
SATUTIVEBORERILNED bl

-, BRMEMTME LT, BiKE1-10 MHz, ETEE 2.0V, EEMNS 650 CE TR RS
VE—SFURAEEToI. BiFAVE—SF VU RBEDHER, T D LA A OBEBEDEM
240y, Na-B-TCP ORRESRIGERIIIET L=,

3. BEH
1) M. Yashima et al. Crystal structure analysis of B-tricalcium phosphate Ca3 (P04)2
by neutron powder diffraction, Jounal of Solid State Chemistry, 175, 272-277 (2003)
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X-ray scattering analysis of the activation mechanism of G protein coupled receptor

SRR ABEAER 4o &, /DEE— 8 'P AtE sz, BEFFA)
PN PN S 72 e it S A RN 217 i A 92

1. HEEH

X MINABELEITAERRRIFC S 2 BAEOMITICAE N R FETH L, EAE~DIEH]
B 720, i, REiEERI TR E LIZGA THESH LIS W £, 2 BAHEKOEK
ELNER DT DICEENRI PR THL ZENRRTH D LB HND, bhlbildEE
HE% T /7 4 A2 (ND) EPHINDBUNTICHEDIAT Z & T, X v/ MABELE L RE BB
WHT5Z &%‘iﬁ“(b‘é ND &%, B —#FE% Membrane Scaffold Protein (MSP) & FE(EAL
DIHEIRE R 2 50 F TV RV LEb 0T, BT 10 ARREIC/2 5, ND 2T G EAEIE
SRR 7 ADREREZ 1 ~FEHAATL Z ENTELZ L, A APRRi->TNWDHZ &, A
BHERENWZ LR EORENRH Y | X SVNMIBELEICHE LR Th D LB 2 b, AEIT
ORI T T REAE T L RV EZHWMTIC DWW THE T 5,

2 AEKE

2. 1. a RV ET VAT U OMAEH

ﬁdﬁﬁﬂ@fi JFUSECELIREE 2 D BT O T B& 2 RAE L 2 2 LR TE 5720, BHE

SiEEE A ERERNT A N TE D, B RV 1 1% NDICHAAATZGE, v R

//@ > -1 42 kDa, MSP D4y 7513 33 kDa 72D T, U&O@NDmumHmmé b,
% TND 20 EODOBEURE H2TZ LT, ND ET LVAF YV (45kDa, Y Uigfbn K7y
ICREAE T ORETERE) LoEEB TS Z &%ﬁﬁt TVAFUHFHETFTTND Hor K7
RN LI A, a RV R Y R LTS A O AR UREGELEREE O N L S i
toﬁﬁﬁﬁ%&@ﬁM®7vx%/%EWfi%/\Jv—ya/Lt&_6\7) Tit 4
BERELTWDET LAFUR, v RSV EEETARFICITRERILT S ) ET L E K<
—# L7,

2. 2. 0 FFL o OEEZE

0 R N3 T ODEEEANY v 7 ANER 5, KTHEM (L LIz R TlE, ~U v 7 &
DAMANZBEN L C G EHE LA TEDI Y ET 4 03U D 2 &R EEEMIT N HIRE SN
TW5b, £IZTC, EHMREMHICB T 2EZ%E 0.1 <Q < 1.0 A-1 FRED & AHEIED X #rik
FLEEZHAOWCTHEELZ, B R7 Y% ND ([SHARIAZL, SEREORTHEICEEL Y — 7 2 HE LT,
NV T ADNRy XU T ERT EEZ OIS EAFIRORELRE OZLITHMN (%) ThoT
D, MO LWTF =2 B3 G607, KIS, Bpkigr R0 > LiEME ke R 772 > OfEmfEiED
5 CRYSOL #HWTHEL XY — 2R L, ZOEZA5ERE L #BEL % — o Ok & g
L72E 2 A, TW—EnA o, ULz &b, fEiaERT ORI mE2 ik, £8
S b2 KL T D EEZ b,

3. ZEXM
Y. Imamoto et al., Photochem. Photobiol. Sci. 14, 1965-1973 (2015)
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Combinatorial evaluation of glass transition temperature

for high formable shape memory alloys

A BRFPRF B, IR A BT, R, R
FOR TR RRPEFELAMBIIERT, A0 55 A

1. AEEB

Ti-Ni-X JRIRFLE S @4 ANy ZIEIC LV ERS 2 LIRRES IR, TORTH 7 AR

B % R IR AR T T A DR E R R TR FET 5 V. RE4AT, B AR E T

6&%@%@%%L I TRRS L2 5720@, BEREEERES S LTINS, &S
kY, HHERERTTEE A RO~ A I a T I F a2z — X EORIREIEA ST A ADB%E

mﬂ EL 7D, ABFEE, Ti-Ni RERIEERGEE S S ORI EHER D120, BRI

PURBIEIC L DN T ABBEEDa v N TG FIE M5 2 LS L.

2 HEEE

BRETTROBELRLIC LY, Ti-Ni-Zr EREELEDT
T AMSREIRE T, & fE A LBARIRE 7. OWEZ T~ 7. 1E
L 7o B AR %, LT, U777 5 ik
v, 030 mm 7 /LI FEK EIZ5 5D Ti-Ni-Zr o 7%
ERL S BTl ER A ER L=, 5087 g, =
YEFT MU TRy ZFIEIZL 5T, Ni 2350 at. %fir
272 b Kol —fECfEfanT.

21z, Ti-Ni-Zr IEmE A OBLIETRORE %
RE. NI 722U TigNigsZrio, TiseNisZre TiE, MEAL T
WS EEBERIRPURIE, LRI TS, —J, Ni R
%b\TiSINiBSZI"Ih, Ti3sNigiZrya, Ti:sgNinl”lzT‘\!j:, %E?EI{KO)
W, bE RSO T a8, ATk e |

lllNhlzrli T I ',IT‘

BRI B RS Dot AFFRTH T AEBER € e !
L7 Ti-Ni—Zr I, BEOLRY T AOMg L LIEF & | |
ThyaMiysley

—H L7
PLEX Y, ABFETTi-Ni-Zr SRIENEIREEE S 40 'I
HT AEBIRENTEDO 2 F N T AFEE ML LTz,

T Y R e O
660 6RO TOD 70 40 TeD THD DO

A0, AFHEE RO TH 2 Ti-Ni-X &R RS Temperature (K
BEDa e NI TARRET) TETHD. X2 Ti-Ni-Zr @ T, TJHIE
3. BEXGHK

(1) J. Sakurai et al., Mat. Sci. Eng., A541 (1) 8-13(2011)
(2) H. Watanabe, and J. Sakurai et al., Inter. Sym. Biomed. Eng., 190-191 (2016.11, Tokyo, Japan)
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Bio—compatible 3d-transition—metal phosphors and the imaging application

TR, RIGHER, miEF5 . /AREL
FE RS2 NIRRT, JRFEZ

1. HAEEB

AMETIE., BENICEVWERESHEILHEFINS JdBREBELAKREAAN A DU JIZIEA
THIEEBMELTLS,

EELEIINFETLT77—R 7Y —3d EBREBELK
ORFEEHTE[1, 2], BEF, Fe* O M, Mn” & F Al Li
Kb ETIHBRHERALARDHARZITO TS, 5D 7=
BAGEDOF AT, Ok, YoHY, PILIZDOL, X5
FUOLBEORARRELADOTETHERSIA, ERDE
ES. £RICHTHESEIZEBNE. Q TH£EADE] &
FE(Eh B 700~800nm DB EFIATE S, QEAKADE
FAA=—UNEYIENERN A50mm) THETE S, L
THd, IET—I2EELTORMYBH T, ODFEE LR
LED 1= &k b2 - A DER., QOFBEICH T 5 FIRE a/sz vy
BEERALET /M. ORERE - BHFLD (ALL)OG/\ E1A
KiztEF/ BRAESBEOERTHY . AEEEFEIC TD X 1 Al,Li06 44Fo 12 DEESRIEE
B LED SIC kDS - HRADEIE) ITHYBAT,

2 Eﬁgcb E‘Z% Excitation Emission
Fe*. M*FBHEXAKBARBERE LTHFRELLITIVE (em 661 M) (hex: 285 nm)

R—F 7L 2 VB F L (ALOF) DBIRICHII L=, 34 3 LA
A DFER. AlLiOs uFo DR EEL L. BEO—8 % % — ALOF:Mn#

TVRNBERLEZAERILELEYMTH S EMNBHLMNIC
Ho=(E1), ZVvRAHFMDOMEIL. $FIZ ALOF [THFA o
D& LT Mn* %R L 1= ALOF - Mn* # A TEET. RL
HRBERED., JvREEFLLVLIAIO:Mn" & LERTE e -
L,L\.E_ﬁ.ﬁgﬁri—o)iaquéﬂ&b E)*LT: ( 2) . 357:-:\ 450nm {Tj‘ 200 300 400 500 600 700 800

Wavelength /nm

DFANARETHSZ ENTMoT=, FhiE - FILAEMED Bk
3. ZEXM

[1]1 Y. Matsushima et al., J. Am. Ceram. Soc. 98 (2015) 1236.
[2] H. Takahashi et al., J. Lumin. 182 (2017) 53.

96



BRI DNA A £ U — b7 A X DL

Study of the ultrafine DNA memory transistor
1 SRR IRSTRFRFGE LA ERt  hirs BB A B 104 —ak e e
2 KBS KT ) TS A« A AEEREOTERT e E AL

1. BAREW

DNA VTR & U COMENRDH 0, B8R L RIS — NEEE LS EDH 2L T, hT vy
AR TR 2 E DB TN D V. AWFSEIE ambipolar Y DNA/Si-MOSFET

(W/L=100 2 m/120nm) & n 7 Si-MOSFET (W/L=10 12 m/580 um) DAL SN D A o/ 3—HZ [alka{E
WL, ZONHIFHEEZFARDL 2B ET 5.

2 MREAE
2. 19730 Xy y TEBDELR

SOI Z E\fiR{l, & HF ALPETIE S 350nm—60nm (2 < L, SOI OEbaB 2ol VYT T 74—
B 7721, RIE ZHWT S ZFREL, DNA Z[EH T &85 channel fElkZ T2 L7=. CDE %
FAWTEED O Si #FRrE L, source & drain &72% Si 74 7 REER L7z, BRERAZELT S
HIEEICAl 2853, VYT I 7 4—%BIholzth, Ml Oy F U7 2B, Al &k -
7 — NEmAER LT
2. 2 DNA O1E&ELE

P77 u Xy TEBOF v FLET 1200m THD. PCRIEZFIH L TDNA 24K L7=. DNA
% HMUCE BT D 72012, DIT ALBRA4T > 72 Si M % 400bp (136nm), 450bp (153nm) DEHH SH-

DNA % 452465 L, TR M2 TR 08
2 3 £ 3~ S EBO A HHSHEOHE e

Fig 1 1TA 2 S O A a7, e 3 2

OV ICHB W CHUBSICRR S o T, Fig 21k Fy v |
R O, BEARICED DA AT Fig 2 \oR L 0 0 b

K D12 DK & LT, DNA/SI-MOSFET 2SEEAFRMIAHIC . Fied Imvenerlecvaal charscerisics of 400bp

V) ZEfR) A AT AR A T AT D 5, WA AR BEATKRT D DNi/Si'MOSFET
f, DNA/Si-MOSFET 78 ambipolar FE 459 %, NEZ b, &“—:‘“_1 —
DNA/SI-MOSFET 1Z 5 0 HBEAEMY R FITESTBRT (L oo/ l-ﬁ'i"‘m....
DEBEIECE S, ;Fﬂ=&mW~:§E

= '—"JW
3. SEXHK Fig.2 Charge variation in the vicinity of the channel

(1) S. Takagi, T. Takada, N. Matsuo, S. Yokoyama
M. Nakamura, and K. Yamana, “Gating electrical transport through DNA molecules that bridge between

silicon nanogaps” Nanoscale, vol. 4, no. 6, pp. 1975-1977, 2012
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Cell Adhesion Properties on the Hydrogel Surface

FHERFPRFGE  TENER @A IgEfeaL
FORTEERY: BHARANAIRRNIERE RRPESEEANIIZERT  BIMRF. #iE 3%

1. AEBEH

REFEZHE L7 Fa b ~OMBE R G LT, FrE ORI R BRI
R 2T G L Rm ORI ATRE & Zpduid, BAEEHIALE TR S 2 A A S 2 8T 2
MRS EHAfC D72 b, Fio, KTEAE LY 7 b~T7 U T IVEREZ A ORAE % il L
7B AR & UCRIE LIER o> 77 U o ZHINCRBE U, EM OE MRS T
KB NBEIET 2F M & 700, AFFETIL, & Fe s RimnEz i 25720, Fihl~
n—lCkDEe FaF T 4T A MaERL, Bl OB FrERHm 72 & QNS HERL S s
A Quorum Sensing (QS) A3 2% 7 7 ARz DL & QS BEEDHIEIZ DUV TRl L
7o

2. BIEBR

TEATAFYET Y —EHND ZRIT~A J iR T NA A EERLL . core flow (27 L F
VRS R U U ARAE AT ENA— g . sheath flow [ZZEAITH D Ca KRR 28Ik 5 =
ET, BEDM um O Ra L7 0T Xy METARPFIRITHES LIS KAV VT 7 A R
— DRI I LTz, Ny RAVEII L7 b Re A LR E~0 Hela Ml & 05238k LT,

77 KEMME OMIEM > 7 U o JHERE T H D QS HEMEIX N-acylhomoserine lactone (AHL)Y
MR s 7 F v & L CHET 2B F B CTH 2, HIICEV AHL JREEDS BA UBRIEICE
T 5 &l 2 ORI CEERE R T O GIEME O [ B2
RIRFHNCE Z 0 Ml > 7 v LCTREBLT 5,
N-hexanoylhomoserine lactone (C6HSL)% > 7 /L &4
% Serratia marcescens AS-1 |3t Fu /L EE Tan
=—%TEATHE T&H 5 (Figure),

K TCOHSL DT i a7 BT F A b
Uy (0-CD) DBfiRMEZEAL & BOKMEMHEAERIZ XY
AR E R ATRE Tl %, © 2T o-CD [EE{bA
YRNTNT 7 A N— 2R L AS-1 ROEERIRICR
1E9 5 QS HEMRARER L=, C6HSL & LtE7¥
—SpnR @ complex (2 L % pig cluster DIEPE(LIZ LD

. e N . Figure ~X v FAZIVICTERL L 72
ﬁ?};%éhéﬁ%% Prodlglosln ﬁifﬂgﬁ) 10%5&‘{%&’6\ S. marcescens AS-1 ® a1 = —

BRESNDZ a2 6Mne LT,

3. EXH

1) Young-Jin Kim, Yuta Takahashi, et. al., J. Mater. Chem. B, 3, 8154-8161 (2015).
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Development of thermoelectric cell for body temperature

IR T AR Z
i K op - BB LAAMF9EAT V.Nirma 1Kumar, :SEATEEST . F)1Z854

1. EBEM

RIESCHRFA, M) ER EERT -2 2 02T T T NT A AL > TH& L, B LAN 72 X0
Fy NI =7 % LCEET DV AT LAORRPEFEEB SN TWD, YT T T IT 8L X

TR Z EZR ENEFRICHNOND P, EETLAERDIKRIC L > TRETEI, VAT
LOE RPN RKE SRR D, AR E=T]H LT*”%‘E?&%*T% HEELWT N A AT

BEEM S L CTHER SN, RIBAHE CHa7RE ) 2 B ET MBS RTEAR+5 T«T@é
Zk/\I—Jbﬂ:jLT . InyGai«Sb rf*aa%:/\ﬁkb ?}‘*4’% (BEREEHFe, B— v 7 5EHEHK
S, BVmiERk) R L7, ZT_T TH 2 b Bk GCHERRIEE(ZT) % In MO BIS &
LTk, BEMEIE LTORREMEZBEI LI 1),

2 HAEKE

In,Ga,Sb JFUEF DR bE & Fl 2 28 2 . ¥RFR1EZ FAV T IngGar,Sb (x = 0, 0.2, 0.4, 0.6, 0.8, 1) £k
fmA Rk L7, ‘Ei%'ﬁﬂ%'?i**/\“* UL, SR L-, XBREIYT, T~ UL, B
BTHEMEBE ATV, S OICEVERMELZIIE L7z, Figl 1ZEVMRERORERFEL =T,
GaSb & InSb DFEVRLER L L~ m@m§b®m#ﬁ&¢é Ebirote, T, BT
HZ L TCHEEBELNHER L Z EOFEBNAFEE— FRIXENTH D Z 2:177/%%&&75&%
MUTZZ ENEREZ 2 HiVD, Fig 2 ITESOTMERIEREZT)OREKRfFETH D, 600 K ITF
7% InesGaopaSb @ ZT 1% 0.29 ¥ . IngGaixSb DH T K TH -7, InSb D 0.51 LV HIE
{Tpo7zh3, GaSb &R 30EOENRGE OGNz, Ll T|IRIZEBIT D ZT IV, 4%
Xy U TRERIEIC L 0 BERMEOR EEX D 2 EMOMEIORFTLIRETH 5,

. InSb . s

o o-in,_Ga S0 0.6} —*'n.0a80
< 0l A In, Ga _Sb ~a- i, Oa, 5
£ . *-in_Ga_Sb ® B, 0a, B -
é —a—in, G, b ——in, Ca_3b ’
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Fig. 1. Thermal conductivity of In\Ga;<Sb Fig. 2. ZT of InyGa,«Sb

1) V.Nirmal Kumar, H.Udono, Y.Hayakawa et al, Applied Physics A, 122[10], (2016) 885.
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Evaluation of temperature controlled atmospheric plasma for living body treatment

FORTIERT: RRPEEBINHIIERT  NETEY, HIRSG—, HEFRE
AR B TAEPSERT Rk, IR

1. HEEH

KREEARE T 7 A< 13MEIRD OB AWBLE A X7 ML aEFROZ End, [EBF, 23, &
REDBHTH LWEAREEE LTERZED TS, LL, 7R T 7 X~ i@ T,
RIRE WS TH T T X~ DA AR 40°CLLEE 720, DD EREZ2 IR I XN #E < H
STz, IRIRAABRR B2 A 1T T S OHIRSS T A& A i 5 HEE A Tnizizd,
FIRFCRED R BIE T LT e, 22 THRA L, IEBASCH ARE &M T T X~ D
T AREZALEOREICHIETE 5, RERE Y7 XA~vEEALHE L (K1) REFE
4611409 %), Z D77 A~<IEETE, 77X —
~DOHAREZEFE TN 160°CREE OFIPH T , HABDHE  E—5— FSATE

LN OB CHIET 5 BT TH D, & B RN =70
- |

e TlX, KRRET T X~ D0 AR ERM: %

T BIE01S, 77 A DITAE & FiH =ig éﬂmm nAHRDIE £ OME éamm

ROBGRE TR LT, — - m—
X 1 EEHIE T T X< E o ax

2. IR
200 pL D F Ny 2 Y FRREEHR I RMGE ALY 107 CFU & 722 K OB L, Zhic 10~
80°CH 7T XA~ % ikl b 3 mm ONLED RS Uiz, TD%, BREAIIEIC X0 EFREEE
L7c, 7T RA~TANZITEHRZZ WM LT~V U LAZH Wz, ZOREE, 77 A~0 T RARE
D RIS TREDENEL 2D ZEBHALNE o2, £, ZOLZORTOIEEEE
ERLICHR, 7T XD ARED EFIC > T—HEBBEOAERESHEIML TND Z
EDRABMNE o, —TF, —HEMBVEEKNT TH D RettErnmvy CO2 77 A< % H
WCRHEEBR 21T > 7%, SEM CTHEOBIZEZ1T-
ToRESRE, X2 1R 3 &0 IS O R I EAEE ST
RNEWIFERNE LN, 2O, —HEEBEEN
7T A= DI ARED EFATHE D HE R I A
B2 TWa56, 77 XA~ BEZOME OIS R
ICEL L TWRWATEESEDR & 5, 5 %1% SEM <° TEM

EHWTET RBED T T X~ K% OME DR 2 C0, 7T R~ B D
EEETHZ LT, REEROREEZIT-> TV, HITEE o SEM [Hife
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Terahertz spectroscopy analysis during the hydrolysis of polysaccharide compounds
for the application to bone regeneration materials

R RFET A2 NOH YEONJEONG, BRI, WA iE
FRIE R B Lrgepr e x R

1. HEEHN

HEEE LA A S T2 F A E T, BHEBRIEICRER SN D BICED 2R BRI 2 ME L 7e -
TWb, xlTFORBHEAMCALE ORERTALZR T 2D, KBET XX A b
(Ca10(PO4)s(OH)2: HAp) & EIE L D Y 2 7 O /b Wi B kD K&\ 1+ (2
— WA NE—2IA A (LBG), 77 —H A (GG), T/X i (AG) BX WY
b A Y A v L (POs-Ca)) & ZE AL L7 AERENIED &S WZ LR
DHBEBHBEMBOERL L OFMEIT > TWD, EEME O A& KRRILME% %
FEA S DX ER D AT EM 72T TIRRA RN H 5, ARWFETIE, RN — 54 A
H=RXLE BT FEE LCHEE - ARLLADOR FTOBFERAB LN, JAEOH

BP0 B IR D W HE T H 5 T T % Pte ot

WTA A—=T 2 T OFEMEE R LT, 3 ‘:3 ATt "

2. HEME g ., MRS Lo
LBG-GG/AG/POs-Ca % 100°C, 5 h KA LT 86 2 -

SHSRE X BIEHT L > THE LR, W hotsk £ %

Wb HAp 7213 T/2< POs-Ca 2 AEL T (B Do POs- 107 20 30 40 50 60

Ca [FAMRIMER L OVE B4 % R dadii 2 7o Bk & L CHiify 20/° CuKa

X 1 LBG-GG/AG/POs-Ca % 100°C,
5h MIKSHEL THEEESSZIE
® XRD ¥ & SEM 5E

TEDHZ ENynodz, [RERIZ 10 mass% POs-Ca 7KIRIKE %
100°C THIEA L THRIZREIOT T~ VY iEEALT M vk,
POs-Ca B X VHAp RO Z 5 & & I 2 1o d, EHE
MRDT Z~ LY AR FVIiE, 1.7 BE 2.8 THz O
BRI — 7 BBz, ZibDE—2 % POs-Ca 8L
HAp HBEDT T~ LY Z7 hLDE—7 LIRE LT-HE R,
ZIZH POs-Ca 5 L OV HAp IIRJE S5 = L 3o T, Q

DI, ABF I XRD 720 CIRERCE ook 0 1 2 3 4 5
B TIZEEND HAp & POs-Ca DRIEET T~ A Frequency (THz)

o PO \ N 2 10 mass% POs-Ca /K¥#E DN
7 MVEDAITO ZEMTE I, 5%, TOHEEZEIZELRS KAMRIT L > TR BIEDF

(@)
(b)

Transmittance / a. u.

LA DORIEITIAT TN Z ERETH D, TN FIR AT L
3. &Gk (a) HAp (b) POs-Ca

(1) Y. J. NOH et al, CIMTEC, Perugia, Italy (2016. 6. 5-9). () 100°C, 5 h
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Preparation and Cell Evaluation of Si-doped Beta-Tricalcium Phosphate Sintered Body

FOXERER RS AW T 2seer K WA+, IiF 2K
TEELRERT TFE CHEFR OfA W

1. BAEEM

VAR, HIAJE P OB BREE 28 Be/- T BN LT, 2 T 05 « BRESOHR SIS »
TN R E SHER L TE72. L, MERMEN S AEREEEICHT 27 7o —FIXE 72 E 2R
+3THY, TNETHENFT O TEZ. LI, B & ORISR T 2N,
HaFEHE 2 HERF 3 2 MPBHEIEI 23 EBLUZ W & IFF S LT D AL E AR S 7o B AN T80 (K
W, ZHUER, =2 MRE DI, Bk L s, ToREIXZHEICO Y, BRIGIC R T
D BHAEEREOF IR REMEZ AT T D . ARICK LT ED S WY V= v T LR
7 I v 7 A[Cas(POs), : TCPUT AR & BRI A FF D, BAE% I BN TR S,
BrAEEICERT HMEEE .

Fex ORI N—T"ClL, ALY V=TV T A[B-Cay(POs), : B-TCPIEE &R A A4 v %
BHEET D22 ENAETHD Z LIZHER L, SR A 42 % BHLEE S W 72B-TCP % {Fi
T2 2 & CHBEDMRICEY MA TE 7. ABFSETIE, B-TCPHEED S H Ca A MIF R ¥
LABIOS T XV T LA U EEESE, SHIZEAS A UNED P A MITrAEAL V2 E
Ha ST A FERPALY R = /1L 3 7 A(NaMg-B-TCP-Si) & {ERL L, BERE IR0tz K14
B L i A Ve A FEAT L 7.

2 AEHE
2. 1 NaMg- B -TCP-Si BEfE (A0 ¥piE T

NaMg-B-TCP-Si (X HFFUEHIfEEE T kU 7 A(NaNOs), ik~ 7 %> 7 A(MgO)F L U
feilb 7 A #(Si02) & VY, (Na+tMg+Ca+[1) / (P+Si) mol tb=1.571 —&E & LT, Na mol% =
Na/(Na+Mg+Ca+[1)=0~4.6 I LT Mgmol% =Na/(Na+Mg+Ca)=9.1, Simol % =Si/(P+Si)=0
~5 LRI L7, (BEL TR ONIR 2 BER RO JFRE L, —diinERA L,

REPR T TIMEVEEE 1150 °C, 24 B BERE S w7-.

XRD R LV, 55472 NaMg-B-TCP-Si [ZB-TCP Ol ftiii&ic — &4 2 e — 27 238
HI-. FTIR fER LY, WFHOREHZIBW T HB-TCP ® POHZIRIE T 2 WL 238, 4
A FEUIM LT3N T Si-0 IR S AW E — 7 bR T F 7, 55 N7 BERE IR O
FEBORERERNS, Si ICK D EBREEROTEREZH LN LTz, TIF AT Ak
Z W BERE IR D 5 B L S FLRENE Ot CTlE, NaMg-B-TCP-Si 137 A FEEE 3 mol%x
TRMNTEE TR L O SBEEEIIHIN L 7253 4 mol% LA _E DY TR 4 2 E [ 08 2 H 7z,

2. 2 NaMg- B -TCP-Si Be# A #HAa ST

invitro FIRERER TIE, ~ v AFEZHE B RGN (MC3T3-E1)IC X 5 M & v &
R L7z, HEREEERS B KON ALP {EMERHIIC X 2 la s bic oWV Tik, BEfFOBR-TCP BEf5 A
(2 b~ "C NaMg-B-TCP-Si FEfE IR D 23 ST R D BN S THE I A BT,

L EDOWFFERE R D> 5, NaMg-B-TCP-Si BEfS AL B #HEAM kL & U Tl ekl o mrag k2
HL7=.
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Preparation and evaluation of hydroxyapatite forming ability
of metal doped gypsum-glass composite

TR TG AR 5 HER, (BT, Eifse, KA
FORERMR R REAE AR T2 GERT  SENmRE, PASERE, IR

1. HAEEM
Brxor7N—7T1k, tyavoFiicHalEzBEL, 77X L0EEL N X HHREM:
fEZEMGE L C& -, ABFETIE, PIEMEOM G287 L CAg 2Lty a v

BNV TAEGENT D2 Lalh, BFONIHT T R-AgiRINE v = VAL
L CRARIBIEIC L 27 ™2 A MERBED Rl 21T - 7,

2. EMRE

2. 1 Agint vy = ool

WpkiEZEZ W T Ag iRy a U2 ERL7-, AgNOs KK
Z WS L 7= Ca(NOs), KIFIE(Ag / (Ca+ Ag) = 0.10 )~ NH,HSO4 7K
WIRZIRA . §HE L T 2157, T OWEWm % W5 A1,

60°C THZME, 600°C THiK LT AgRINEKE v 20 24572,

DT FEHT R X R EHT(XRD)EIE, X #6120 6(XPS)
HEFEIZL VXY T 7 XV EB— g &iToT.

2. 2 ASR-AgHFMEY I IEELEOESR

SN NEEFNTH T AAGHINE v a2 7B AL fER
L7z, C.HsOH (T Si(OC,Hs),. PO(OC,Hs); % 1A fi# L(Si: P=8:2),
AR CER L7 AgWiE Yy a2 v 2RI L7, 20k, ikt H
UNT pH2 IZFREE U CRIBRATRIR & L, 5X5 em DA T AFEMIC
1500rpm, 10s DEfFTAE L 22— K LT, 500°C C 30 min BEAL
L7z, ZOfEEZ 10 [V L, 7T A-Ag ity a vEe
fElEA R L=, XRD MIE LV 7ENLT 7 A e —(THNZ TR | 5T A-AgTRM
Ky a7 OIFEN R CTE  XPS JIE L Y Ag DEH DR T N

X 1T L AR B SEMY R L 0 | o Y 7 VAL SEM &
DOFERMZENDBESNZLOD HT ALY vy a T NEFE— (a) i (b) Wrif
IZa—FENTND I ERbhoT,

2. 3 XKEBEZEICEKS HAp DAL

7T A-Ag NNt v 2 UEAEIEIC K U TR BRIEIZ LD HAp OB E T 72, R (2.5%
2.5 cm)% Tris-HCl % AT pH % 2 (ZFHHL L 72 200 mM-CaCl, KEHEIZ 1 min, A A > 23 HKIZ 30
s. 120 mM-Na,HPO, KIAHKIZ | min IZIE S ¥ 7, ZO#EfEA 10 B, 30[8], 50 RV IR LT, &
HIRE 20 R & BB AR I HAp 28T L, 1215 10 [BITIE 0.941 g /m?, 30 [A] Tl 2.154 g/
m?, 50 [FICIL 1543 g/ m> OEEHNA L G-, ZHUT AgZIRINL TWenwtE vy avoifs L
FREETHY, AgUINTE DT 3% A MERIEOEIZR b7z,

3. BEICHK
1) N. Yoshida, T. Shirai, T. Okura, Phosphorus Research Bulletin, 2012, 26, 95-100.
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Spectroscopic Study on Improving Scintillation Properties of Garnet Scintillator Crystals

T REL Y, WAL K NICHe?,  #lit] AT 2,
RPERZIE !, BEBET 2, Al <7, R s

1. ARB/

HEARD RFTA A= TSR ME DA | @R LA X D7D m 2 Al e
TEWENINEEZ R TV T —F—RUERA R ThHD, EiE T —2—E L TH%
SN DAF U HE TS GdsAlLGasOnn (Ce:GAGG) v F L —F— 3BT RILF
— ORI VT Y T —F— 2 E BT HEN - EE 2R T — TR AEFMRED
DR THoT=, ZOREE MR HICIXRE B 22 LD fifE L O Rk z il
FTIULRIL A B A A OILRMABH R THD[1], AFFETIE MMidE A4 LRz K
DRFIEUGE OB Z DN T D7D A AR 5 e T e IR A T o T,

2 HERRE

AW Ce:GAGG figulE~A7ug| X FIFIETERKR LT, IR a0 E R
1350 T BLA I IE i SR /6 FEBR i 5% DO IR — T 4> BL6B CTITo72, BT AA A
DOAREGEEARIZIUMN S v raha e Y 9et % —d BL15 T XAFS O FEBRICLVIT-7,

9K T Ce:GAGG i fhlZ 375nm DI A IR T 5L, &g LB ELDND, 20
- Fli 18 R LI T LW A D3I AR AN RSB B S D, T ARONIR I OV S 3B —
HERR D ML L B2 B - TR, B EILT- 5 1l 18 023 = A1 ' U 7 258 Y6 00 W 1 4
DIFKTHHZEERT, ZOWIHHIE M~ R T DA HRINT HEERITIHAT
By M~ T R AT H IS DEFR DR Fm oy DNk Sns DT, A4 EA
A OILFINVTE T O H T @& 08 H5EE 2 b, — RIS EIR R DS
pu R TG A ICIE AT o T TF A KIBITRD0T N, £ D728, B fifEREL T
MR NEASINDEEZDDILITKARTHD, YT RV T LAT U BITF A 22+
D DIGE, B AL IR ER T 5T O IR 2R DOEANIZONLEE XD
b, BT LA AL ZAlETIMEOREZ T D728, BIT AAA b E B EREL
T AIREME DN 8D, YD A L ¥ XANES lEZAT o Tofb R, v 7 XU LA 20N
L ChH YT LD RSN 2Tz, ZDZEND, BT DA F AL BN
RO BN DI NZERHALNTH D, dE LT CHR[2] 22 S0,

AWFFETIE, Bk 22 k% DHNHI A Ce:GAGG #& i D @ i EAIZ DR N D2 L2 R
T8, BRFR 22 KR - DE NI TF A RIEOIEEICL > THIEEZENDLDOT, E5VE 7
Ce:GAGG Fl st DBAZEIZIT I F A 22K+ D4 2S L /28t L 72 53],

w

. BEM

[1] K. Kamada et al.: J. Cryst. Growth 352, 88 (2012).

[2] M. Kitaura ef al.: Appl. Phys. Express 9, 072602 (2016).

[31 ALiifis, %5 64 HUS LA R TR AR, 15p-411-4.
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Development of Control Method for Gliding Assay using Surface Roughness Structure

1A RZR 2B

1. BARE

RIRRERZER IR 12

VAR, F N E L IC B D D RS — 2 OE R A AR TEHBEL, 7 27—
T Fax—2L LT AIMERBI b TWS. B 1 DT IAT 4T T vkA LI
I B EENRIL, RS FET—F ThHHI R UDNIER FICEE S, 0O 2 flE i oms

ERBENT 5EIRTHD. THETI,
FE A T B FIENHE ST 500,

R 7255 FBAEBAR O FZHRITT T, BUhNE OB R
LU, AIEICAE B L CEEE 2 il L 72k gEid

72 <, R SHEEZ O ZBITERE STy, RFEOBRNE, 7947 47T vkA
DORMEH SHEIEITT HEBRHELE L2 LT L, TORMEEZ W7o fuNE EBfilH o 2 7

LEBRETHIETHD.

2 MEME

2. 1REHEIEEDEE

ARG CTIIRIH SAEEE D701, RUA IR
T YN T T ATy F ST L. INLEE
I%, 3,5,10, 15,20, 60, 90, 120, 240, 360 min @ 10 5= &

Gliding assay

Substrate

L7, INTA%, 7 4 v ZOFAFEIHL & 2 7+ /188 1 V94T 4T vt A
MEBI(ISPM-4210, JEOL) CHIE L7=. X212, HITHFRH]
W61 5 7 ¢ b b E OB é D FE)fE (mean + E o —— Y HERRE
SD,N=5)Z/R¥. 74V h EOFHPFHIS ey T o ] 4
VEERICHGI L TRELS RD Z EhbhoTz. g s
e
2. 2REMSHELICSTIMNEENORETE £ [
MILTT 4 b & H A=A T AR ANTHSTE & sol e
EMERL, WENICZIAT 47T v el | e
2o TANKEEIANA=HFZFICB T DHNEED e
2 e C 30 BIRIL, 4517 BRI M 07 150 100 250 500 350 4o
ERH L. B3R S ot o T T T
DEFIEE R AR, ML 7 4 VA L HAA—HF 2 | 2 BIEYH E OFTAGRE 5
THUEEN R DN AT, FIREMEA 77 m D10 —
LETHhHoT=. XV UOESIH 80nm THH=0, Eﬂﬂ_ o M- HSAE
GRS Sy SNARTNE . I P UN SN -7 - T | ? 3
Bz ERNFEEEDOERE L TEZLND. B 06} o
DL, KBRFRTI, 794742 7T yes ok B 18 ¥
LS HEE 150 B BB LIC SV T, R & O
RAEGAHZ ENTET-. !n,z—
é 1 1 1 1 1 1
3. EHk 0 25 50 75 100 125 150
(1) K.J.Bohm, et. al, FEBS Letters, 466(1), 59-62(2000) HEFHESOFH (nm)
B4 3 (U INE R EE 00 A SR

(2) K. R.S.Kumar, et. al., ACS Nano, 8(5), 4157-4165(2014)
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Development of a Multi-modality Probe for Chronic Subdural Implantation

REART RFPFCEMER 1) &RE
AR REFEFBEESSRIZER IR JF b R BA B2 &R fafk
IR B LT B il

1. AEEE®M

A RREOZHCABRTREMEEIECRALWLOATEY., F-MEBEDERELRSN
TWd, S5I2, NOKENEEDREBOREDBELELEZFRTIRALGEINATEY.
NRDEBEZILOERENRHEINDDOH D, ChFETELRIEINS 3 DONDIEE LK TR
AT ATILFES) T« Bitgaest B 0 —J &ML CEfz, BMELETR—TJIIEETR
F) oy TEBERBROBIKD I LF L TILERLEIZ, REMEZEAT 2B, BEXEAE
THRMNF—IRAE, BE - BEBBIEANES OE VEEZERT 5 NIRSGEFRA S REA) oY
EEINTNO6OFYUORIEATEY . BEAEIRVEVEHLTEH0.7Tm &EELLERRTH D,
AMETIEINETCHELEZIILFELS YT T0—T %, BERZEFIEMERNET
PFERHETO L REHBEER EZEMTARBFELEFAL TCHBET S L TREELERE
AHEESO. BEENIC2AMULEET S ENMRERIEHBER 70 —J&FE L1,

2 HEME

F9., AMETO—JORENKKTAREEBOLEREEAMER LD, ALFRDITHIRE
mTickyY., #ET0— 7L®$aﬁtﬂhhwE$HW§ﬁﬁbto:maéﬂméﬁii
[CEKYAETO—TDEEBELICEBE L-EZA, U IO—FALIZK2RENKMMNIES
BEARLBCBEIERMENI EZFHLMIZ LT,

Fr. NYLoa—ToUFEBEZAVT I0umDOEETEHSMARZEELEHAETO—T%
HEL., BENREZEREL-EEAESEKPICRHEE L CTERILEZEEOEILEA VE—
FUORTFSAYTERBILEKER. 2:B8MZEZ CTHLHBEOMBBRIEESLH o1,

LUEDFETHASEBERE LY LUBELEEAETO—TIZD0 T, ER 2. 5mm TEA
L7zSUSTRUDEARNEZE 400°CIZMEA L4 IRFEBRCTCTHET S LS ICEBELD/N
U UBEERN - NI TYyF oI Lz, ShEZRURIDEEANICT » ABE L4

EMRIGHFIHAONEN2=DT, BRMAEICE VTR R FH 02 % =5
LTWLW3,

llllllll AREWHERA
T L e e e L A L L et
LT rrrrrr e e e e e e et Ly Tiisds

B1:HELEEEBERYLFESY ) T4 70—JD2AE () &L BEEILKE (£)
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Designing and properties of multicomponent Zr alloys

I LEERT BRLAER ME L Hs. KW . N5 =
WA ERER KT BB L2 2E0T &8 L B2 B
R, E E. ER RA. B O

1 AREM

ERAERET A 2B W TH B OB R 2 R S E KL ES  (Magnetic resonance
imaging, MRI) MRAERFICAET D MRI 7 —F 7727 NOIMHNRKO LN TEY . TIVETITAER
ICZETIERBMTH D 5% Ir IOV TOMEN T TN D V2, “ 558 Ir B40ME
IO ESEH7DIIIZ IR MEUET AN ESH H, AL TIE d Eraeskitsm e i
WTETERBEDOHR T EITV, &5t L7680 E 8 L O LRORELZ B E Lz,

2 MEMR
2. 1 AEDEE 438

d BEFAEHHEHEZMWT, Fig. 1ITRTHALE .+
REMER LT, ZORICBI 57 FLoOfaofi <« |
ko TR LA ROMARET S, oREZh 3|
ETOWEIC L > THLIE TR Ir BLDMAE T E,:,ﬁ
2. A4k A Zr-14Nb-5Ta-1Mo K T¥ Zr—14Nb—10Ta- 424
Mo (ZHRE LTz, an

l‘.'22.1’ 28 2jB 3 3i1 32

Matal d-orbital energy, M,

2. 2 FHEFLI-EEDEENE

IERBROME, Rl Li-a0i 554smee, e 1 The phase stability map of Zr
0. 2%ifit /735 L OMEWH R NI Z N E N 2 E TR SN TV D 5tk Ir GED—D2>ThD Ir-
14Nb B4 & A% S LUTENLL EOE L 2570, o 736 LORMLEITH Zr, 0k Ir &
&, Ti 8B LV CoCr oL LTRSS LATENUTOME R LTz, Ko TREtLZ
HBEIICMRI T —F 777 FEIfl L, E1BEEM & L THH L7ZBEOBRINEZ G & Z LIZ
SWHMENE LTRIFAT 2 Z L0 TE D aEMEZ D TV D,

3 SEXM

1) Suyalatu et al. Act Biomater 7 (2011) 4259-4266.

2) R. Kondo et al. Act. Biomater. 7, (2011), pp. 4278-4284

3) D. Kuroda et al. Mater. Sci. Eng. A, 243, (1998), pp. 244-249
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Reconstruction of neural circuit on decellularized brain

FORERERIRT, JEAFEAE, R RAR AR
FALT R, S AHRER

1. BB

L. HLWLWRSEME E LT, £FER, S MDY EFRE LR EE ShT
WBA, BRI M)V RAEMERIERY, EHRBEBBECEZEDEMRTEZHEL TV IFDOH
BAHD, BETHOHNTLWSHRTE. REFEFZAVERMERES. BRtgcsLa
BEZETHERINCAIRNIIRZAVNVZLOAS L, LA L, KITFHEE T & CHaE®
HRAEEN R 510, BE—HODEM T TH K BECHKICERT 2 LENH D, £C
T. BMRIEAEDOR TELRICEEHFICEBN =S FKE HHP) BIIEIZER Lz, £THREK
Y. BHRIEKADEFNEIREANTRTHS CENTSNI=T MG, EON AT F &
INEENHRBEBE R CHERREFEL TS EEFA 0N D, AHARTIE, FUE LI
LISy FRRIRERIKHERRZEA L, in vitro INfABBEHEEZEME LT, BEHRRIZKLS
2y bI—O MO BESEG R LT,

2 HREAR

v bRZEBIRRAS A R LI-#E Y ZE. SFKELE (1000MPa, 15 7fE) L. SIS TH
fakEZzREL. RMRIEKZS-, RERIEAER LIROMEN R Sh, ROERCELL
T-HEEEZ R Lz, Sonf-HMRLERKZRAL., 5y M RBXRHSEHAOEE - 158X 5
MRS Y b —U MR ERS Lz, MEBEOHE. HEFOMIRODHINE., BEMREE. 158
HEEFOEBEFHEELICELSETEREL, HARERBRICHEAL—Y—BEBIEKRICTH
L. MEESHERY T BREFTM L. M2, BE. BEICEKBEHFREICAEEIC
BEL, UTEIHFRETOMREEZRNS, 10%FBS EFHTEASHICETE W HRREEEL R
Lfzo Ff=. MRBRICHANTOBKEICTHER Y N7 —IAMEMICHA S, ThlE, 3]
RETRET7R bOYA FOBIES & OCRMRER EA~DRRANIH SN, —ADOIEIRETIE
PEMICTA COY A MOBRE- BEL. 7R MOV A FEELSHY & L THEMRRORY D
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Development of a Centrifugal Blood Pump Using a Bearingless Motor
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Microstructural Analysis of Pure Ti and Ti alloys by Precise Measurement of
Electrical Resistivity
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Surface modification of ePTFE with phospholipid polymer
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Evaluation of Acellular Scaffold Prepared by Supercritical Fluid
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Effects of titanium surface with nano-topography on differentiation of human periodontal ligament
cells
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Evaluation of tooth surface solubility at the tooth/bacteria interface
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Effect of Mo addition on wear and frictional behavior on Ti-Mo alloys
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Development of a Highly-sensitive Flexible Tactile Sensor for Assistance Robots
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Institute of Technology, JAPAN
2. Department of Power Mechanical Engineering, and Institute of NanoEngineering and
MicroSystems, National Tsing Hua University, TAIWAN
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1. Purpose of This Work

Assistance robots with humanlike arms are expected to

reduce the burden on caretakers who transfer elderly people.

In such a case, tactile sensing is a key technology to
delicately control the robot arms to improve quality of life.
To apply tactile sensors on humanlike arms, flexible tactile
sensors would be useful to fit the sensor substrate to the
surface of the robot arms. So far, our group has been
developed flexible tactile sensors with capacitive sensing
mechanism to increase sensing range and to improve
special resolution [1-3]. For assistance robot applications,
tactile sensors are required to function in various living
environment of human beings. In this work, we developed
test devices to evaluate long-term reliability and
mechanical robustness of flexible tactile sensors in
continuous vibration environment.

2. Results
Figure 1 shows the design of the test devices. For the

[

~ Substrate (PET)

Fig. 1: Schematic of the proposed tactile
sensor (cross-section).

One sensor
element

] —

_’/ 1cm

Fig. 2: Photo of a developed device

first version of our test devices, we designed three types of devices. To investigate the influence of PDMS

thickness, ¢ was set to be 20 um, 30 um, and 70 um. Each electrode area was designed to be 3 mm x 3

mm, and each device integrates 4 x 4 capacitor array. Materials and fabrication process of the device was

selected by reference to our previous works [3].

Figure 2 shows a photograph of the developed device #1. To make electrical connection between each

sensor element and external instruments, metal wires were attached with PDMS glue and polyimide tapes.

We confirmed that the capacitance changed when we applied normal force on the devices.
In this project, we have designed and fabricated three types of test devices with different PDMS
thicknesses. The device will be evaluated by mechanical vibration tests in terms of long-term reliability

and mechanical robustness.
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