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Development of New Insecticide ‘“‘Robinhood” Sumitomo Chemical Co., Ltd.
Health & Crop Sciences Research Laboratory
Takashi Sato
AgroSolutions Division-Japan

Naoki SaTo

“Robinhood” is a novel insecticide developed to control the wood boring insects which inhabit tree trunks
and branches, by spray-injection of the pesticide from the entrance of the pest tunnel to beat them directly. This
product contains fenpropathrin, a broad spectrum insecticide, 0.02% as an active ingredient and it has a com-
pact product form so that it can be sprayed easily on the damage points situated at complex structures of living
trees.

“Robinhood” was launched in June 2016 and it has shown good efficacy for a wide range of wood boring
insects, including serious pests such as Cossus insularis and Anoplophora chinensis malasiaca in domestic
orchards.

The developmental history and insecticidal properties of “Robinhood” are described in this report.
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B “Robinhood”
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Many holes and tunnels bored by the larvae were observed on
the surface and inside of apple tree, Malus domestica.

B Adult (a) and larvae (b) of Cossus insularis
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200ppm 400ppm 120ppm 5000ppm 5000ppm 45ppm

Insect : Carpenter moth (Cossus insularis)

Method: Larvae were dipped into diluted solution of insecticides and mortality of larvae were recorded by rearing with artificial diet.

*HAR: hours after release, **DAR: days after release

BEEEN Insecticidal activity of various insecticides on middle aged larvae of Carpenter moth, Cossus insularis,

by dipping of larval body
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Insect : Carpenter moth (Cossus insularis)
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A

Method: Mortality of larvae were recorded by rearing with filter paper of which was dipped into diluted solution of insecticides and with

artificial diet.

PBEEW Insecticidal activity of various insecticides on middle aged larvae of Carpenter moth, Cossus insularis,

by the dipping of filter paper of rearing cage
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Poisoned and
dead individuals (%)
2
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THAR | 25DAR | 7HAR | 25DAR | 7HAR | 25DAR | 7HAR | 25DAR | 7HAR | 25DAR | 7HAR | 25DAR | 7HAR |25DAR | 7HAR | 25DAR
100ppm 200ppm 100ppm 200ppm 250ppm 250ppm 45ppm -
fenpropathrin permethrin fenitrothion malathion diamide A UTC

Insect : Carpenter moth (Cossus insularis)

Method: Mortality of larvae were recorded by rearing with filter paper of which was dipped into diluted solution of insecticides and with
artificial diet.

PGP 1nsecticidal activity of various insecticides on old aged larvae of Carpenter moth, Cossus insularis,
by the dipping of filter paper of rearing cage

1009 [ poisoned

M dead

Poisoned and
dead individuals (%)
Z

(=]
|

200ppm
permethrin

50ppm

fenpropathrin clothianidin

Insect : Japanese pine sawyer (Monochamus alternatus)
Method: Larvae were dipped into diluted solution of insecticides and mortality of larvae were recorded by rearing with artificial diet.

Insecticidal activity of various insecticides on old aged larvae of Monochamus alternatus,
by dipping of larval body

g

[ poisoned
M dead

Poisoned and
dead individuals (%)
T

T

1DAR 26DAR 1DAR 26DAR 1DAR 26DAR
200ppm 200ppm
fenpropathrin permethrin UTC

Insect :Japanese pine sawyer (Monochamus alternatus)

Method: Mortality of larvae were recorded by rearing with filter paper of which was dipped into diluted solution of insecticides and with
artificial diet.

Photos were views of rearing cage of the larvae at 18 days after release.
Food and filter paper were broken by the larval feeding in untreated cage.

Insecticidal activity of various insecticides on old aged larvae of Monochamus alternatus,
by the dipping of filter paper of rearing cage.
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DAL E . — . fenpropathrin®d vV / v &
F7HIF) OYHHROBEEZEIIHTEZ &n5
(Fig.7). Fav - avF 2y OFEE2H I Bk
REH A TE S LI NS, BRI
M CTEELNRE A5 REHHTIE. V-V v
Z 34 Tz < Wienpropathrin® % i permethrin & 0
LAETH 5 &l x5 72, LIF%. fenpropathrin
TOER % ST O EE & A 7z,

2. BisrEif

R E RIS PR TA L U TIRNCHRRGT L 720
PR CH 5. Bl &3, BomeR A 81
U TR AT § 5 2 & CRIPNZZEILL T 59
R, PEINISTROR U 72 BOROEE 41§ %, 721,

100

BN N2 IMROBAZIET 2P AFETH 5,
PRIV R RS O BB EE A SR TH % X
T 2 SHEND T Z H 2 NSynanthedon hectorDHEE N %
LT 272% (Fig. 8). Z DXHIZ 2 & Al
DRREUEIC & B PIBRFIFRIZ DOV THGT L 72,
FEREN s 1 AR T 2 HI T, IE§ 50 - A&
MmO & AR ICHUR L, B O HITx-3
Lk R A FA L 72, K53, fenpropathrinds & O°
cypermethrin® 24 ZATFEOK) s g A LB & 0 1340
HlL2Z8 DD, 3HEROY R HEEIK -7 (Fig. 9) .
72720, AKE L 204 F2RIOEREIFRIE. g - k)
Hi & U 7-fenitrothion K UMbtk A =5/ 4 F 2Rk
AR AR ) v RBHAl L D & @A R L 72,
WIS, TIZAATSOYRPIEH L7277 2 (KF.
W) kBN TS RoE BT ARE L. ER
SR OB PR AN A B 95 ARy ML
IZX BV AT L 2, . wES oA
HICHUAE L7z 2 k0 e PikaiRidm L. D8

BEEE Feeding damage of Cherry treeborer,
Synanthedon hector on peach tree (a, b),
Larvae of the species inhabit beneath the
bark (c)

W 27DAT*

Q
s
g
<
Ed
= 50 1
E . l
=]
wn
=
0
100ppm 60ppm 117ppm
fenpropathrin | cypermethrin spinetoram
EW WDG SC

Trunk spray
3-5L/tree

Insect : Cherry treeborer (Synanthedon hector)
Plant : Peach (var. Kawanakajima)

Method: Trunk spray

*DAT: days after treatment

10ppm 400ppm 3000ppm
neonicotinoid OPA fenitrothion
DF EwW
WDG
Pinpoint
application

on the surface
of larval habitat
100mL/tree

BEEEEN  Efficacy of trunk spray on Cherry treeborer, Synanthedon hector, on peach tree
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o M 43DAT
<
Z
o)
)
S 50
2
E l . .
=
97}
- o .
0
100ppm 100ppm 100ppm 900ppm 3000ppm 3000ppm
fenpropathrin permethrin permethrin diamide A clothianidin fenitrothion
EW EW MC FL MC EW
Trunk spray, focally applied on the Pinpoint
surface of larval habitat application
0.1-0.5L/tree on the surface
of larval habitat
Insect : Cherry treeborer (Synanthedon hector) 100mL/3tree
Plant : Peach (var. Kawanakajima)

Method: Trunk spray

IEEEDN  Efficacy of trunk spray of focally sprayed on the larval habitat of Cherry treeborer,

Synanthedon hector, on peach tree

YLz a4 FARI2AIOER#IA I fenitrothion - clothian-
idin®efttt o7 I FRBEAILD & LAV SN
(Fig.10). 7272 L. @RS OFEANZBWTE,
B b2 Ry PUETIE, K722-3EIFEE 0L e &
BeolzZ b, HERE 2 —ED L )L F THIHI§
% Z LIETRET B 28, BINOSHZ 5Pk T %
DIXHEETH 5 W iz, 20728, BigdEds
FINE S VL THBRY %1213, FHHFEO fLENIC
EREAT 24 E LT, o4 BF6IC & THAl%
FEXRINENRDHBEEZONT,

3. B&REA

NGB E R A BIRICRA X8, ZOFLENIC
W ETEA L, EOFEDRAIEIE S NS 2 4k
L7,

| /A AL 1) iR SRR e | 13) 2 £ AR )
BIEAIZ S A B 7250, V) U UIZKDZEALL
DAAN505~1mLOFRE A LA L, Hz AL T
HOEFEHR L7 (Fig. 1), RERICIZERORL S

B CITROIEA R EZE A 7255
AL 72,
IINERE T OMETRER TIE. fenpropathrinid50ppm T
IR R A 5 7253, 100ppm TIEA DL R AFE
L7 (Fig.12), %7z, 50ppmAEE TOAMGS L 723
W E R FIZ DN TR, YR AL SRS LN
FE R LA L U7z, AR TIL. fenpropathrin
IRI% H3100ppm T & SEHFE A 100%IZH 5 An > 720, T

DOENEEIZDONT R

(a) : larvae infested branch of pear
(b) : dissected branch for evaluation

B (p1~15cm& ¢p4~6.5cm) % Uafi L. /IMER DR Fl AN Views of branch injection test
1007 M 18DAT
Zg
z
= 507
b=
S
” I
.. 1l
50ppm 50ppm 100ppm 250ppm 45ppm
0.5mL/hole 1mL/hole 1mL/hole 1mL/hole 1mL/hole
fenpropathrm fenitrothion diamide UTC
A
Insect : Carpenter moth (Cossus insularis)
Plant : Pear

Method: Diluted solution of insecticides was injected into the entrance of larval tunnel of pear branch.

BEEEEE Insecticidal activity of various insecticides on middle aged larvae of Carpenter moth, Cossus insularis,
by the liquid injection into the larval tunnel of pear branch (¢1-1.5cm)
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(a) : fenpropathrin 200ppm
(b) : diamide A 45ppm

IEEEEN Flushing out effect of synthetic pyrethroid
on Carpenter moth larvae

outside of the branch
100 M inside the branch

1ik

100ppm ‘ 200ppm 250ppm
fenpropathrin

w
=]
1

45ppm

Percantage of dead larvae
situated (%)

diamide
A

fenitrothion

UTC

Insect : Carpenter moth (Cossus insularis)

Plant : Pear

Method: One ml of diluted solution of insecticides was injected
into the entrance of larval tunnel boring on pear branch.

BEEEEN Insecticidal activity of various insecticides
on old aged larvae of Carpenter moth,
Cossus insularis, by the liquid injection into
the larval tunnel of pear branch (¢4-6.5cm)

FUIBIHCEASLORE L LB 572720 Th D,
E RO AFLANOHMEA TIFUBER I AfLE R
HE XN ENEETHBHZ ENHHL 2,

KRIEA: 2 Tl O 72 5B TR AFLICHESR ISR A 1A
L7z, #5538, fenpropathrinUEE[X T1%100. 200ppm &
BICHANNBE R K 0RO < ek E 2 LT
EAIP ST 27792 v 77 FRIRVEED S
7L (Fig. 13). TRTOIRAHERL I DNSTHE
L7 (Fig.14).

D EofER &0, BipE o) o fLEN o 3EiE
HEALEE DR L b e AR 7 b oBBRICIZIERICH
THBHZ &, fenpropathrind100. 200ppmiZ & 1 fifE
RENHROBIHR T T 9> v 77y VIRMWHAZ B Z
EVEIH U, FEBROVRBLE TR 2Bk I MG
ENDTE— LD E UTH: B3 s Z & h
ez,

I7VJ—=ILEIDREREA
fenpropathrinO#FE AL K D B E R E2FR 35,

Ensay v 7 bl At S 2 i3 E 5
7= h, FEEROPFBLY TR, B4 &2k

10

EL BB 720, AEEDREDO LOPUHEO SR
LT 208D 5, BICRE T CIHE A TS
fenpropathrinZ 77 & 55 07 4 —®FLA1] &80
Fos s E OB EZFIH L Y ROEILEBIZIEAT S
LW AR AE XA, 20144E IS fikE 2 e 2 R
27 b BB SE PR U 7= R A A Mt i & F s 72 8
mE. BIRTERIRIR E 572w AR by OFLENIC
WA TEAT B 720 IEFE S SR 5T &4 9 F
AV MERETANEEFZFOFEERHAL T2, Z
DFFETIE, FEEROM G TEERE# R
DHEA - WEERND I ENDIEMEX D 572, £72.
BEAF B OB T, ko il 2 & W 2 50
I U 72 BB S B BRI 2L R0k — 2R
5 ENIREEIZ BB D B R E NV B VST
DBEDVFREN T2, ThHDBRITHLT, av
I8 D EBIRO T 7 = LAIT H AU ERF A
AR OWEITN L TR, IZEETE, D
THEICAE C22pE R I LT EyIcuEd 5 2 &
NAREE kb, 29 L2 BIETR A 5w 72 TR0 #iE B
B CMEE ko s h 2 B EREICBI L Tid, e x
A7 bR IvETHIF) OWHEMTH 268, &
M. . s, 0%k & O ORI O f5
FhG MO AN EOBI O AT 2 D,
mHR—-MERIOG & WY OEHEERE WS
Wiz, Zhoiid, BERBONENLIZET 5 K&
Ay A s N i

B Mt DOPBRE T 13 TR O FH 51 C A B # A
TP ORI RIZEHETE 5 X ICHFE /) AL
ZEEALERICZE LIA A TIEF% 3 S fenpropathrin 0.02% %45
Wk & T B480mLIED T T S —LFE L, S AL
Riz, OZEASLIZ 2 2L %25 UIAA THINIZSRIE 7%
EIOWGE. @/ ZANENEL2EEr 08 ED
B ool 1Tt U TS 2545 023 D R
S CHHTRE LR LS I22Y 24 AL AL -
(Fig. 1),

RELEIZOWTUX, 7Y — L FIOFAFIZERE DS
FNMERMCEHERA SO 4 E, K7
V= VBB OBGE S B E AR 7 ) - WA S
FiC RO, EETV. Btds vy 8l
SR DTSR E D | 20164F L & S o DB %
27 Y 2 =L CHEERD S OFEBITHNIGT 5 Z &k
ELZ X IFERS :S16752 7V -,

el i

1. BABR#HR

20134 K 0 U4l S ARBIOEHEE X — 7y MIFEF T
Wik X AR b IS B RN & O ERER TR
BEICRECEMIIT 2 & & 812, BEROERFRICN L TFE
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1 ENE Results of contract trials of “Robinhood” by trunk injection

Degrees of the test results*

Crops Target Pests No. of trials Excellent Good inferior no efficacy  Application method
Apple Carpenter moth 6 2 3 1 0 trunk injection
Pear Carpenter moth 4 2 2 0 0 trunk injection
Apple Cerambycid beetles 6 5 1 0 0 trunk injection
Fig Cerambycid beetles 2 2 0 0 0 trunk injection
Citrus Cerambycid beetles 4 4 0 0 0 trunk injection
Loquat Cerambycid beetles 1 1 0 0 0 trunk injection
Grape Sesiids moth 3 3 0 0 0 trunk injection
Peach Sesiids moth 1 0 1 0 0 trunk injection
Grape Swift moth 1 0 1 0 0 trunk injection

Results at March 10th, 2017
*Degrees of the results was followed on the basis of Japan Plant Protection Association.

FAVERTAT 4 920 L 7=, QUBESERE (WD) 12DV T, o 2013 o iosIDAT
It BRI U3 iy < R E Y 3 g -
Zrl L. BINOEBRRICH L TIREAILY 5 BIHO E u I
HROE IR E T HyROEEEFEX LN S 5
E3. [SAILRG /XL AHE LiAG, AL & 3iih - | l
WY B & THARMET 3] & L, oy Do UTC

R TEY Ty PO, AR b o KR oo poreen
BRI L, U THOMRIRAR L. BOFEH 2014
MAaFHOZ EAVR &N (Table 1), 4HtipaERER 100 I 23DAT
By I L 2B TR LY I F Y, TYAT AL g u I
VEEDHIF ) AVERAZ AL NARTT TR | 3%
v 8 A TET 3 v HEHUSH L RO &7 L =
7z (Fig. 15~20) . [RARIC /7 ZOVILUEIE O HE W4T * ™ Robinhood” _permethrin | UTC
& BHBRDY &3 100 Y754 AV, BRITER “oopem " permetbri
HWADT 77 5K L THEREO AR AR L “tem
(Table 2)., gi:fl(t:t Il;eali borer, Bacchisa fortunei japonica

: Apple

Method: Enough volume of insecticides were sprayed into the
entrance of larval tunnel of Bacchisa fortunei inhabit
on the apple trees.

IEEEN  Efficacy of “Robinhood” against Bacchisa
fortunei by spray injection from the
entrance of larval tunnel on the apple tree

IEFEEN Feeding damage of larvae of Bacchisa
Jortunei japonica on apple tree (a, b),
Branches of which fenpropathrin was

sprayed into larval tunnel were collected Sle Adult of Zeuzera multistrigata leuconota
from the field (c) and dissected (a) and feeding damage of the larvae on
(d: Untreated, e: “Robinhood” treated) the trunk of apple tree (b)

FRALZE 2017 11
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1007 M 41DAT
g
&
g 50
Q
=
“Robinhood” permethrin
fenpropathrin aerosol
200ppm permethrin
2000ppm

Insect : Oriental leopard moth, Zeuzera multistrigata leuconota

Plant :Apple

Method: Enough volume of insecticides were sprayed into the
entrance of larval tunnel.

100 7 [ 36DAT
5
z
= 50
T
3
) l
0 - :
“Robinhood”  permethrin UTC
fenpropathrin aerosol
200ppm permethrin
2000ppm
Insect : Cherry treeborer Synanthedon hector
Plant :Peach

Method: Enough volume of insecticides were sprayed into the
entrance of larval tunnel.

IEEEEN  Efficacy of “Robinhood” against Zeuzera multistrigata leuconota and Synanthedon hector

IEEEER  Adult of Anoplophora malasiaca (a) and
feeding damage of the larvae on the
trunk of citrus tree (b, ¢)

2014
100 7 M 10DAT

8
=
= 507
=
3
=

) “Robinhood” ‘ permethrin UTC

fenpropathrin aerosol
200ppm permethrin

2000ppm

Insect : White-spotted longicorn beetle, Anoplophora malasiaca

Plant : Citrus

Method: Enough volume of insecticides were sprayed into the
entrance of larval tunnel of white-spotted longicorn
beetle which inhabit on the citrus trees.

BEEEIN Efficacy of “Robinhood” against
Anoplophora malasiaca by spray injection
from the entrance of larval tunnel on the
citrus tree

11528 Results of contract trials of “Robinhood” by foliar spray

Degrees of the test results*

Plants Target Pests No. of trials Excellent Good inferior no efficacy  Application method
Cherry tree Moth larvae 2 2 0 0 0 foliar spray
Sycamore Moth larvae 2 2 0 0 0 foliar spray
Camellia Moth larvae 2 2 0 0 0 foliar spray
Azalea Lace bugs 2 2 0 0 0 foliar spray
Sycamore Lace bugs 3 3 0 0 0 foliar spray
Pieris japonica Lace bugs 1 1 0 0 0 foliar spray
Chrysanthemum Aphids 2 1 1 0 0 foliar spray
Salvia Aphids 3 3 0 0 0 foliar spray
Pansy Aphids 3 0 2 1 0 foliar spray

Results at March 10th, 2017

*xDegrees of the results was followed on the basis of Japan Plant Protection Association.

2. EE

LRtk 2 G0 RN TOMEBHT, BIPNIZ3EA % g
T L 7-BAII3IREIIMER I N 5 72,

UL, J XL &S X8 B e Fduzxd

12

U CIEF% U 72512 205 o0 AP BES L i e gk U s
ENMER X, W PR R AR S TR R AT
BrEEZENRHE N E RS2, ZOBBIE, AKID
IT7 Y —VAITH 550 A HEYIRI T L 7= ikBE T

ERILZE 2017



WFES 5 & T & N3 0kS1Z & 0 xR AE
YN ] BT8O Il X A, BRI 130
Yk A 5 30em PR Bt AL 7235707 0 5 1~ 3RS R Dl L
THEBETHZ L TmFENET 2 0B HSH T L %
7 JUICHRE L 72,

wh)) - SEEFHI O RIIBY TH 728 DD, Rit
RECTHEIEL 72 AR 7 by OFHED S 5D —
TIPSR+ 3115 5 ke 2 5 72 BRI D 5
N2 e, B - Bl TIZEEIAARHTH
BN TOSEABRER E AP S0 L, HRRRCET
BB RERAN ) A2 U & BB A fil iy - 4L,
ZNZFITKT B LA R BB b - 72,

SIERF(CRAE T B MRS EXFRE

1. MBOEKBRT— E%h

BRIz, e ARy — X VIZEINE -0
ThHole LTEERT IBADRIERE [ & 7z
Mz Eicptn, ARSIk AREENMELC ST L
BHISNTWBY-10, ZD7=8, [—pFARDHIZE

Young
5

=

100 7

Mortality (%)

“Robinhood”  permethrin UTC
fenpropathrin aerosol
200ppm permethrin
2000ppm

Insect : Carpenter moth (Cossus insularis)

100 7

BRERPKRE OE> 7 v KPORS

REH AT — VDR BRI L TOBEAENL L,
29 LEABREANOI RO FE Z 7 — V12 & 0 Bikssh
FUENEC BN S %, a7y FO% L AR
Ny v &5 %) OF YR L T~
RO RERIZHEIEETE L. £ OBRDIETHEE KL 72
FER. WFhodgHIcH L CEmauBRRERL
(Fig. 21,22) . BINOHHOKEEZ 7 —VIcfib 6§
EOBBRIR AT & 2 &l < h,

2. BRAOEROBEM
fipEhofizide 2 K2 by kS IcghofLE
PEHEIZADHIATOZ D0 H D, 25 L-HTIE
BILEORE XIZIFRE A0 H 5 Bz, NEBICY HR A
PR U727 5 2@t s ERERL T 5882
Ve 29 LS a S0 fLENIIC, B &imicpuy
72 ZE AL & IS TE S 5 DA T, SRRz 04 EH
7 % THREIDEES Z 0T, ZOROPIERIFIZ
KESWELBXETZ LR BIMGETE S,
ZD7%, HEEFRGIEALZHAEZREL, v
ART Py ORFEMTH Z2HHREEBER, I35 7
B 3IF) OPFEHTH 2 FIRILCHRFEOWER O

Middle to old aged

“Robinhood”  permethrin UTC
fenpropathrin aerosol
200ppm permethrin
2000ppm

Method: Enough volume of insecticide was directly sprayed for each stage of thirty larvae and mortality of larvae
were recorded at 13 days after rearing with artificial diet.

IEEEEN Efficacy of “Robinhood” on different developmental stages of larvae of Carpenter moth

Young

100 7

Mortality (%)

“Robinhood” UTC
fenpropathrin

200ppm

Insect : Japanese pine sawyer, Monochamus alternatus

o 100 7

Middle to old aged

“Robinhood”
fenpropathrin
200ppm

UTC

Method: “Robinhood” was directly sprayed for the different developmental stages of larvae and mortality of larvae
were recorded at 76 days after rearing with artificial diet.

BEEEN  Efficacy of “Robinhood” on different developmental stages of larvae of Japanese pine sawyer,

Monochamus alternatus

FRIEZ 2017
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Enough volume of liquid solution of red-colored products were
sprayed in all entrance of the larval tunnel of Carpenter moth,
which infested inside apple trees before (a) and after stripping
the bark (b), respectively.

Treated trees were split by the log cutter (c) and the
red-stained portion were investigated focusing on whether the
liquid could reach to the larvae or not (d).

IEEEN  Evaluation method of achievement of
“Robinhood” to the larval tunnel of
Carpenter moth, Cossus insularis

BEEEZE  Achievement of the solution of
“Robinhood” to the tunnel of larvae of
Carpenter moth which infested in the
apple trees (a, b)

KR) ITHEFPLPE AT, S A SRR IR L T L
W TOGEERR DFERE &M L 72 (Fig. 23), W
FTHORBMIZ BN TS SEALBEETZIFR OB
FEETHTICHHCTHERTE 2R ASLT R TUHEHA
ERPLL 72558 & BRI E TR ASLE R TS
U 7= B (SR AILBE U 72356 D238 1) O 5 i DJUE - 3k A
7z (Fig. 23) .

Yy IO AR Ny TORBKRTIE, EALTANT
125 B OB TR U7 O0E. EHISEER T
WO BIEIC F THE L, BHEE20cmiE E O T

14

Overlooked entrance

(a): Firm frass rass was stacked inside the tunnel.
(b): Wood decaying fungi was infested inside the tunnel.
(c): Entrance of tunnel was overlooked at application.

BEEWE Cases of unachievement of solution of
“Robinhood” to the larvae of Carpenter
moth in apple trees

B> T LG5I U 7= fL3E 0 OBz & kAl
DEANRALLITEE S TVB I EMNERI N
(Fig. 24) .

—Ji. TR —IETIE D B, AR OA B
FCELTCOARWEFIN GRS . ThE DR
i, kOB TH -7 (Fig. 25).

(@) SHpPEH L7277 5 203 LEPIZRE K G E > T
722 LA K D SEAVHER A 5 JE D FLE I F THFA
DEFE L 25 b o 728558

(b) FLENIZARMIEFE 75 & DRFARDEL L 722 &1
K O EERAIREL > & Je D FLE 1 F THRAHFE L
o A

(©) BAILDRIE L LI & 2 A RABLE DR,

INEDH BD@). B)IZOWTIEBEEROARE |
ARUHETdH 57280, AR AL <, RO
HEIMEAILENICKED 7 7 20 X h s, 7203,
SRS UE S 2 i OF AN PER %175 & 5%
K#afT5 ZENEETH S, (©IZOWTIHERT
EEEAD AT < H®PHZE RS TR 2107285
BIIFEAILDORE L LAKIBISEIR TEX B 2 76,
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A 2 WUBES 2 BRI RS IS O R ) % & 475
ZENEHEBETH S,
AYFEIDIVE T HIFVITONT S UEEFTOIE
R EIC K 0 EHIOLH - Py BN £ TORENE
PHT Z RSN, [ B CORFHREC & i #H &
BEEE AL, 2L, I9ETHIF)OBEAICE
AMEOERIZIES FFH O BB H 5, AFfITH v F
O EBEG R PEIN 217 5 Wiy & HUBSERIZ PEN 3~ 5 15
A75H0 (Fig.19,26). Hi EEBIChIE L =5A121305
e THHUZIE A ENE T 2 & DD, HERP s
LCRYHRPIRERICETEATELIZIEEH D, Sl
OFWEFEIZIF & v (Fig. 27),

BEEEEN Feeding damage of the larvae of
White-spotted longicorn beetle,

Anoplophora malasiaca on basal part of
citrus tree

Liquid solution can achieve to the larvae inhabited at stem
and/or trunk of the tree (a), but it cannot reach to the larvae
which dug to the root from basal part of the tree.

H P74 Achievement of solution of “Robinhood” to
the larvae of White-spotted longicorn
beetle, Anoplophora malasiaca

3. JXILEEE V)
FIARNIZZEA U 225 Huid, 22 AR LB O Pk
727 7 2% BOMMHE T2, 207 7 20k »
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B RO MR RLEALEFFET 2O K E & H
Fl& 22, KAEWET B8 2 2035 E 25K
LRBIEVHLELER ST, ) XLEEE DX, FHET
IZTEBRD 7 7 22 METEI L, HEEITOEA
MNHZEAJUZ ) AN EZE LA EEIZL DR TZ S
Zehb, TOREREERICHILLL 72,

22 QTR A

AR ik, A6 H~7THIZ T TRk —
oMWA. BEROBINH & SIZPE F -0 o i
LU 7S HABINIZ B AT 597, SIHRAEBINEL I
BOADENZ TR 2 Z e FE L, kil
72 KO ITARFNIBINZE < DZEFLIBIC & @R TR T
X295 ZICHHBRORE AT — Y 2RI TR 4 RIS
LT EINREINTVDS, ZD7=H, L ART It
U IR B ~ R A 333, WEbikiasZ e
TEEHHEINITREEZZ 61 %,

T4 77 IF VG HRA5H Fa~7H Bz
MFTIHLY — 2 24, REBIARICHRKE L. %
FEIE S D - OICHERRH OB 2B (BR).
R ERET, MR FICEINS 5, Shdudmfbs
CHBINZRILL BB 6 RAICIERE#EA L, &%
WL AZ 7 % EMREBAINLIZ £ TRIE S B K & 7T
b, 2D, KFEOHHIZXT 2 HBRIR % &5
Z120d . S BHIN O T R AR 12 5 5 B i
PR Z ENEETH D, JHRDOT 5 242 HKH
~PIFETICHREARR L, BiRT 2 Z L 2B L C
W5,

ERAT

oYy 7y FOOBENE (201743 10H BifF)
i3, Table 30N TH 2, AAHlL. KEROIFEE G,
HRWEEAZIT TN VIR F DO ART b Y
Pk CHRBICHHTE 3 X5 ICED A r ¥ 2 —
VTR A MWD 72728, BIRS COmMED B K U0E
HBENEII D0, BilkIZh7- 286 E N 5
Z<DHIF) LVHOBFICHHATES X512, R
B TOR 2D THD ., 727 OfhoRRFERIC
KT B m e IRA TS, X 5ICRPERINIZIZE
WAL BIERIA, HRENZE S ETH IFY 4 VN
R B BASHD ¢TI U CARF M TEE & 7
5ZEEHIBLTWS,

AASAHE T H & i FH T RE & fef FH R D iR 23 60
TR0, BILGEEED AT Y 2 — L OB A4k -
THIERARTZ 2 0S5 HEAH D, KT
EFEB DR r ¥ 2 — V)6 U 7= 5 ] % HE5E ¢
&5 &0 PiEmE Ak T 5.
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1L %8 Domestic registration of “Robinhood”

Maximum number of

Crops Target Pests PHI* A Application method
applications per year
Apple Carpenter moth 1 day 2 trunk injection spray
Cerambycid beetles
Pear Carpenter moth 1 day 2 trunk injection spray
Trees Moth larvae — Foliar spray

Registration situation at March 10th, 2017
*Pre-harvesting interval

BbhUIC

Yy 7y PO, EFERE DRG] e e ORI
OHHUTG UCERE, A EGE X THiRT5Z L%
VXTI ETELTY—A[TH b, KA, BEFE
W voso bk FICETE 2 AN BRI LIAAT
WEFET 5 DAE N BRI TORE X 20720, 8
75 U 72 A EN 0RO A3 R0 T8 & s o 7= e 2
AR L TR BRSIHI TR, BRI R
NET & - 7N OlEE R 2 RN T 5. B
B3 ZLenTE S, 2070, B TEBIOGH I
BEHHH DN 2121, TOEERMETH ARAKEH
BOFTED., Rlichl> TR TE5k9512kh5k
WORIRA D B Fk%&ﬁ%ﬁ@ﬁﬁ#%é#éjk
W) 22 AP S IAL EEHED FLIZIREL.,
FEMIO RN EREICEHCE 5 Z L2 LT3,

Sk, W2 20 LK & IR OWR A, E
PEHIK DO BERBIE IS A - AR OWE LA R L.,
L TWE N,

Eif

oYy 7y FOORFREICH 20, FeVERHmRAEE & 52
a7z 720 e — ARt EEE AN H AR i 2=, 2o
R 1 2 R Rk IBR A ZE B D 7 & 1B &R - L
9. FRHCBHROWRNIR TS5 2165, FKH. (L
B WS, FROXORBATFHBI DT % 1218, B
A o HEA ZHE 2z &, SERERO 7 L

vURHEN, X ST E TOIKIES. AKIOM%
IZELSBEDS T FXDIRMAVIELEWEZEE XL,
SRR # T BITFEL . txfﬁb@ﬁﬂ@g
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Trends in Development of Epitaxial Wafers for
Emerging Devices Applied to Ultra-low
Power-Consumption Integrated Circuits

Sumitomo Chemical Co., Ltd.
IT-related Chemicals Research Laboratory
Masafumi Yokoyama
Taketsugu YAMAMOTO

With recent dramatic increases in information, power consumption is an important issue for data processes,

and ultra-low power switching devices are required. The emerging transistors with lower power consumption

operation are required instead of the conventional ones. Tunnel field-effect transistors have attracted much

attention as ultra-low power operating devices. We report the recent progress in tunnel field-effect transistors

based on the III-V compound semiconductors and in the III-V epitaxial wafers for next generation devices.

BEEHESEHATNIRXELTD
NI N A &

F—AAPL =YXV E—IIRHENE LI
WAFEDERY 2T L3 EE - ﬁ*gﬂib‘f?ﬂ)

AU RS HALPEIZ 20 A 2 042 ) & B e g 12
HD, 2. TN NS OERM 25 I A .
ETDEI DA VA =2y MIDkH Blnternet of
Things (IoT) WA A, WEHRAFLC I B KN
%ﬁ%@%%ﬁﬁi?i‘ﬁ%iofh\éo Dk

B o, (MHAE N TEfETRE 7oty ¥ —
2 ﬁ@*#%jﬁb%h’(néo

ek, Tty —IiZid, YUy (S) EF v L
MEHE 3 2 SIRIBLEFERERDR L 7P 24
(Metal-Oxide-Semiconductor Field-Effect Transistor:
MOSFET) Wb T&E /R, T VY R4 DINE
EE, WEEE (Vop) D2FICILHIT 5 728, B
%f) ra)ﬂm MEHEEIMISHRTH 5. St MOS

U 2 BB OMIKICIE, 77354 2 DOMHIL
ﬁ’i’é&)%ﬁ“(t‘%l)o F72. SUIKDBEEVWET (b
5 W0MTIESL) BEEOF v A MR ERT S 2L 8
BEteh T 52-9,

INET. 74 Z20WHMLIZ KD, 7734 2D
BRSO b & BB LB S TE 7z, Bl
{E. 10 nm 2 & T2 MEA TE Tl 0. Wil
DRFUZEDE DD H D, 20244 F TIZ2RITHHE T
OWMLIZEIEEZ WA 2 Z R TPHEATHED,
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—Ji. SUzfb % F v F bk E LT, VLS
YrEERR L v = & (Ge) Lo =SB E)E H
BEFMET 2 ZEBBEEhTn32-9, LarL.,
MOSFETO 6. BN Db D o2k
XMW THBSIE (Sfactor) . BEEELE, 6
I2%1T60 mV/decade N IRA & %5 % 728, & E)E
A F v 2OVICRAL T8 BXE)EIEIZ0.5 VIEE
MR L x5, Tis 2 HEE NI, /R0
MOSFET & (352 7 2 #jfE )5 P2 K D . 60 mV/decade
KD/ aSEEAFETE, KD/NX HEKEETET
WETTREL 5B b5 VD A ZNEEN TS,

Z T LRI EE T34 A& LT, b
YA b5 Y 24 (Tunnel Field-Effect Transistor:
TFET) (ZiEHEE > T 599, (FRILEHRAS
fTY . P25 IE A 5 ML AT BOE AR AR R
SRR GRAEIE. ELSLWTZERATETEN) O MR 1 Al
et [/ - T34 2 - V2T A2 K3
Wi s v o ru=s 20R0K  mIKHEEE
TR D728 D b ¥ $ LMOSFETT 7 / 10 ¥ — D
2] (LUT. TFET-PILiL#kd %) (I2ZmiL, TFET%
FAFEL T\ %, AR TIE, BEPTORKRE L & ¢ 1C
BB IC DO W TN T B,

1. TFETICK B3 EKHEBENE
TFETIZ, V- AL F v FUADEICENT, b U A
LERAEERDRICEOEIWST ST & T, 60 mV/
decadelolT@SﬁEﬁ FBAEE A 729, 0.5 VRUF O EKTE)
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BIEDVERTEETH 5. THUIZKD, HEROMOSFET
KRB LR A AT 3 EIREIEREA
FHTRE A MHAR 2 BT /34 2 & LT, ZDR%D
Witk X h T 5D99, Fig. 11&, TFET & MOSFET?
BIRBERE V) OMEXZ/RT, SN
X kB, ThEbEEPZRIZAEE, FLA Y
Wi (Ion) 2185720 OMEIELENMEL 55729,
BB AREIZ A S, X512, HE GRS
%5 &, 78 (Torr) BIKTERIZH D, FEHERE
DIFEBRENEWHIT 22 L e TE 5,

Fig. 213, nITFETO i & BERBLOBEER X % /R
F, 2T, Ecl3NNY F¥ v v 7 EcidmEi OO
IFAF—, EvidfliE OB EOTIILE—Th 5,
TFETIX., 7D 3y F[E b ¥ %)L (Band-To-Band
Tunneling: BTBT) #FIH$ %, V—A5HIZIE, p 4l
WA, FuA VRERICIE, o'k E 2N E IR T 5.
r— rMERRIZED, V= 2h6F v FILIZBTBTIC
D MY INLEBEFIZES by RLVERERIET S,

£
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= :

3 ‘

© :

(=] :

g ‘ S factor ;
—

Iorr iVDD ' Vo
0 Gate voltage (V)

BEEEM  Schematic illustration of -V
characteristics of a TFET and a
MOSFET. ATFET can achieve lower S
factor than a MOSFET.

Gate

Oxide
Source, p* Drain, »n*
(@)

Ee ON
OFF

A

Ec

(b) -

Source Channel Drain

PBEEE  Schematic illustration of (a) structure and
(b) principle of operation of an n-type
TFET
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OFFIRETIE, =AU F—FERENE <, b v 2L ERR
BPHE T 5, ONIREETIE, 7 — MERMEIC
EoT, TAINF-[REEZKSTHZ L&D, bV
FBETBFNS ., ZHZED, HERDMOSFETL D
& RUE R BHON B LA D Rtk A3 2 BB R
ERERBTEILENTE S,

— AT, b ALEIOFEIZ LD, TFETONRE)
BRAHRE NS VS FREN D 5, EVERE)E R
EEBT L0, F Y AVIPIASIK D/ XN
Y FEx v TOMBETFETO F v 3L RN R
5 Z EMRETE T 5919, Fig. 31k, fR&EM &
BAMBHC BT 5 b A LEBREE (J) 2. Q)
EHOCTEIRELBRERL TS, IR KERMEE
FaEnE L, BRSO S EERIC KT B
VEXy o TEADER (mi) %Table 112919,
22T midk, BTORMER (md) LIELOA
SEE (mi) ZHOT, mif = mEmi/ (méE + mi) &
LR 72, VRIGWHAIEIE, EI3BRME. ¢378
KREE. mlIBTOERE. h=h/272. WET 5V
ERTH B, Fig. 3T/RENSED . InSb, InAs,
InossGaoarAs’s E. BNy FE v v TOULVIEL S

3q&h

* 3 *n 3/2
_V2miq’EVR exp (_ 4/2m E¢ ) M

]_ 8.7'[2th(;1/2

101% E
 VR=0.10V

InSh
InAs
Inos3Gao.a7As
Ge

Si

J (mA/pm?)

0 1 2 3 4 5 6
Electric Field (MV/cm)

BTN Calculated tunneling current density
versus electric field properties of

semiconductors at a VR 0of 0.10 V at 300 K

1EL N Material physical parameters of energy
band gap and tunneling effective mass of

semiconductors
Semiconductors Eg (€V) my
InSb 0.17 0.007 mo
InAs 0.35 0.012 mo
Ino.53Gao.47As 0.74 0.023 mo
Ge 0.66 0.028 mo
Si 1.12 0.087 mo
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PERE F v AUMFHIRI % Z 8T kE &K
BEROFEB LA MFE NS,

N-VIE bt &HHFEF & F v+ IVEEUTRAL -
TFET

1. InGaAs TFETDBI%

RAF S & @i v B & RIRICFZEL T % SEae
ETFETOEIUIET T, NV ¥y v TE2HT S
NIV APIPEEAR R F v S E L TRET S h
T 58.9.10-19)  [I-VIR{L G Y SR DR TS,
InGaAsix. InflK £30.530 & X FHIZHB W T, 0.74
eVIREDINY FX v v TEATAIPNNY FX v o 7
DB TH 5, £72. InfHEA0.53DInGaAsi. InP
ERB AT 2%, InP (100) JEMHK Eicknw TR
BAMEMETOIELF Y v LKENIRETH %,
Fig. 4i%. InP (100) %t EIZfE#L L 72InGaAs TFET
OREDOWEXTH 5., TFETIX. £¥. AHEEL
PRAMAHERE  (Metal-Organic Chemical Vapor Deposition:
MOCVD) % Fi TInPHAR |12 InGaAskd & B L
TIELF L v LIRAST, T, v — 25,
7= MBI, 5 - FER, BXO LA VA
B LU TEBLZ, 22T, TEZF Y v LERD
fEEIZIE, BHEEFEHN TS,

—fIZ. TFETD Y — 2813 ¥ — ¥ 72 K DK
XN, V- AMBOBN - SEE L Y — X
BUIAREE -y Tu7 y AL, NSt A
FB$ 5 ETEBEE 55, TFETPJTiZ. F v 7Lk
AInGaAsOTFETIZHW T, pBID F— 3 N Th 5l
$ (Zn) 22 v *+ 25 2 (Spin-On-Glass: SOG)
WD F—E LT, vV — 2R EK L7112,
BB Al b §5 2 & T 2x109 JH 1-/cm3 D
WZnD K=YV R A FER U7z, £72. ZnDPLEUD,
F =BV RS D2FIZIPIL 222k %s K- 7T a
T 7 AN LR B2, 3.5nm/decadeDEE /s F -
70T 7 ANEERTE IV, ) — 2k & Zndlk
BUC &K DL 215, 77— ML, 7 — B EE
K L. Ni-lnGaAsB&{b 7ut 22k FL 4 Vg
DONi-InGaAs% &k L, TFETAEHIL 7=,

Fig. 512, SOGIZ & 3 ZnDFEMHLE A FF L TV —
2 fHiK % K U 72InGaAs TFETO 754 2Rt T dH
%, FL A4 VEIE (Vb) A015VORED, 7 — MEIE
(Vo) 1I2xt45 FL 4 V8RR (b)) OZLTH3, Z
Z T, InGaAsF v X L2 BT BInfilKI30.53TdH 5.
BB W T, 64 mV/decadeDSHH & 108% 8 %2 5 15
W B/ A T BRI A ER L 72, Bt 7@
FiPkid, SOG%E FI 72Znd [EAR LRI & 2 A K
Tat AR, HEKEOREEWHITES T a2
THBHILHERBLTNSE, V—ABXUFLA YV
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Source, p* Drain, n*

InGaAs
In=0.53

InP (100)

Schematic illustration of the InGaAs
TFET with Ino.53Gao.47As channel grown
on InP (100) substrate. A source region
can be formed by Zn diffusion and a drain
region can be formed by Ni-InGaAs alloy
formation.

Figure created by using data provided by
collaborators (Ref. 11)

10-°

Ino.53Gao.47As
10—5

107
10-8

10-9

Ip (A/pm)

S factor = 64 mV/decade
Vp=0.15V
Il Il Il J
-0.25 0 0.25 0.5 0.75 1
Ve (V)

BEEE Measured In-V characteristic of an
Ino.53Gao.47As TFET with the source
region formed by Zn diffusion at 500 °C
Figure created by using data provided by
collaborators (Ref. 11)

M A VCED ISR TE A2 LT, EMEIC Y
A F T v LKE & N 72InGaAsF v 1L RE O BB 7
AN T IR TE TS,

InD FERIEENC Xk 5V — ZFEI O N, %
D%, MHEBEIZE > TERE SN THEDO, F/,
SHLEARA L 72 Y — 25K T8 . VX HiA
2L TZndD F — ¥V ZRE2x 1097 1 /cm® T, 4.7
nm/decadef2E D RBMEAFH O - 7Tu 7 >
ANDOEBPRE E TR,

2. EInfEmkInGaAsF + RJVB DHET
InGaAsDInflK # &< 5 Z L2k D . InGaAsD
NV Ry TEFLSTHI LT, PV ALEROH
my»Ech s, 20729, InGaAs TFETIZ B\ T,
InGaAsF v 2L EDOIn#lFK A 0.53L D EL<§5 2 & T,
EWt VERARBT S Z LB NS, Fig. 613,
In#fl&A20.53DInGaAs A 5. Infil&£31.00DInAs % T
DBBHRINT 5 bV AV BEREELZCOF M AR L
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T3, InfflkAE2EB< T2 &2k, by RIVER
BEAMEINL TS, L L. IndRAE W InGaAs
F v XA EFHT 254, InPHEM & ERE O
BAVMEE 25, InPEfETIA T % Infllk £30.530D
InGaAsfg Z InPHMR FIcZ ¥ &2+ v LRET 354,

105 g
- VR=0.10V

InAs In=1.00
InGaAs In=0.90
InGaAs In=0.80
InGaAs In=0.70
InGaAs In =0.65
InGaAs In =0.60
InGaAs In=0.53

J (mA/pm?2)

0 1 2 3 4 5 6
Electric Field (MV/cm)

BEENEN  Calculated tunneling current density
versus electric field properties of
In,Gai—As with In content of 0.53-1.00
ata VrRof 0.10 Vat 300 K

a 10-°
@ Ino.70Gao.30As

Ino.53Gao.47As

Ip (A/um)

V=015V

-0.5 -0.25 0 0.25 0.5 0.75
Ve (V)
(b) 180
)
R
S 120 F
(%]
S
=
g
s
ch .
B 60 fmmmmm e mm e
£ [
2 [ Ino.70Gao.30As
- Vp=0.15V Ino.53Gao.47As
() L Lol Lol Lol Ll Ll
10712 101 10710 109 10-8 107
Ip (A/um)

(@) Measured Ip-VG characteristics and
(b) measured S factor as a function of Ip
for InGaAs TFETs with In content of 0.53
and 0.70. Here, the thickness of InGaAs
is 100 nm.

Figure created by using data provided by
collaborators (Ref. 12)
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ITEZFY v LUREIZEOL T, InfRAEL & 512
DT, InPHERE DK TFABENKREL LD, 1%
TR TR AT RE 2 IR O A A IR < 75 .
T/ WBTRRANC & 0 R L 2Rk, U — 2%
WOBKE D E S, Fig. 71&. InP (100) £ Eic
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OIn#lik A\ $T5Z LT, A VERIMENL TS
DRI NIz, — T A T EROMIML S OR
MR X7z, EnfKDInGaAskd & InP& DT
AEEBIZ K DA C 7SRRI & B 77354 ZREAD
DR S5, EnflKOInGaAskd # &9 %55
B, RO 2AEETH 5,

3. EIn#KInGaAsEFHFBETF v IV DG
TFETIZHBEWT, @A VEREHEEIZ, [KnAr 78
WEEBRITLZENEETHS, k¥ LIE, A 78
WAEMIEIT 5 Z & TRHEROEBE N A M TE 5 7
W, T4 ZOEMEENNCEHE L 85720 TH 5,
Z LT, ZD7DITIIRIGEEITLIz) — 2 Bz 1
THBENRDH D, EIntEDInGaAskE % FIH L 7=TFET
IZBWTE, F v AEOREEMEOUEEN DT H 5,
% Z°C. TFET-PJ T, F&RANC & 5 a0k b & 45
T 572912, BnfkDInGaAskE DIEEH10 nmbl F
OFTHF (Quantum Well: QW) %5 ¥ 2L LT 3
TFETABAF L 7291, QWF v FILREIZF v ) 7 & FH
CiA % Z & T, BRI Z RSO 5 LN TE S,
Fig. 8!%. En#lk DInGaAs QWF v 3 )L 2§ SIn-
GaAs QW TFETOBEEXTdH 5, SInflk DInGaAs)E
% InfHlA A30.53DInGaAsfE THEAA A ZZREE & LT
%, ZHUZKD. BRiFshimtE4 a5 % SR Oln-
GaAsF ¥ A NEOK AW SN D, F/z, vV — 25
U B THR & DFAE, InfiiA30.53DInGaAs
DTG LB, BEY — 2 BEROIHI AW
N5, Fig.9id, QWEEDJE X 733 nm CTInfl& £30.700
InGaAs QWF v 1 ILfE 24§ A TFETOE BRI T
b5, Voh0.15 VORED, VelZxt§ 2 Y — 28 (Is)
OZEALTH %, e LT, IndlA0.530InGaAsH
JEDOTFETOERBEEFE SR LT %, EinklkDIn-
GaAs QW ¥ x i Z M2 Z L2k D, Infilk
70.53DInGaAs TFET & bR TAH VB A &85 2
L LRI, Fig. 7 @)1/ L 721543100 nm T Inflk
230.70DInGaAs TFET (2 b RTA 7 B DiIMiE & 1H7
PRI X E2 Z &10&kTh L7z, S, 62 mV/decade
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Gate

-Ino.53Gao.a7As
:::InxGal—xAS (x > 053)

Carrier
tunneling density
current

Ino.53Gao.47As

Substrate

PBEEEE  Schematic illustration of the InsGai—As
QW TFET with high In content
InyGai-xAs QW structure
Figure created by using data provided by
collaborators (Ref. 13)

3 nm QW Ino.70Gao.30As
S factor = 62 mV/decade
Ino.53Gao.47As

1079

Is (A/pm)

10—1(!
10-11
10-12 b=015V

10-13 L1
-0.5 0

Ve (V)

BEEEEN sV characteristics of a 3-nm-thick
Ino.70Gao.30As QW TFET and a control
bulk Ino.53Gao.47As TFET
Figure created by using data provided by
collaborators (Ref. 13)

EER L7, ZOL5II, @EAI YR Y v LKL
BifiZ2FHAL TF v 2L EEBIRT S Z &I2&D,
TFETD 7 /34 252 BGET 5 Z & BNnliEE 45 5,

4. F—MBEEEOX—U > JICEBTFETOT /A1 X
FESE

TFETIZ B 54 7RSI OSFHIZIE, 77— Mg
LHED 2 r =) v 2 (L) 2GR T db %9910-19.10,
Fig. 101, In#lAK 230.53DInGaAs TFETIZ T,
7= MEALIED 2 — ) ¥ Z a2 AT o AR AR L T
5, 22T, r— MBLEDOWEFEIL, FEiRGEE
(Capacitance Equivalent Thickness: CET) T/ L T
%, TFET-PlICHW T, CETOZ 7 =) v 7z &k D,
SIE DU % iR L 72, InfH B £30.53DInGaAs TFET
IZBWTC, CETZ17nmiZAr—) v 7452 LItk
D, FERIZF T, 57mV/decadeDSHiti & FHLL 7219,
512, EnfEKDInGaAs QW TFETIZ B W T, 7 —
B EEOME LA AT A Z &ic kD, FlICBL
. 55 mV/decade DSfii & =k L 729,

PUETFET-PHIZ BT, A RENF 2 Flv TR R
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107 g Ino.s3Gao.47As
CET=1.7nm

S factor = 57 mV/decade

10-6

-
B o=
E 10
<
5 107 Ino.53Gao.47As
- CET=2.8nm
g 10—1(!
A
= qom
10-12 Vp=0.10V
10-13 1 1 |
-0.5 0 0.5 1
VG (V)

m Ip-Va (solid) and Is-Vi (broken) curves of
bulk Ino.53Gao.47As TFETs with CET of
1.7 and 2.8 nm

Figure created by using data provided by
collaborators (Ref. 13)

EAKMEDTFET 2 FBITE 2 Z L ORFRIKE WV, 5
#%. MR EOISH E T34 270 X 2O S
WTHh 5,
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KO FIEN Y FE vy TEELS T DT LA HE
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INA ZHEBEDFEBI AR X T 59922932 Fig. 11
X, NTUEAZRTFETOM A Th 5, ik 58
OMABDEIZKD, FR Y F¥yv v 7 (AEG)
AHIETEZENTES, ZZ T Ecldbkiios sy
F¥ v v 7 Ec203MBlR20/ 3y F¥ v v 7, AECHE
BN Y AR, AEVIZETE o N Y R AR
Wi Th b, ~NTUEEROTFETIZHEN TS, B
MK AZEZDZEICK>TEMRENY FX v v THE%
G AT RE e M-V LA P SR ORI FH A Bl 2 T
%, ZOHh T3, InAs/Si®InAs/GaSb& 5 7zAT 1
BEMEH RT3, Si (111) Ff EIokEL 7=
InAs/SiD~ 7 v #iiE & | U 72TFETT., 21 mV/
decade DS ARG X Tw52D, —J7, Si (111)

E.
A
} AEC
AE
EG,I A A EV } ¢
AEG
v v Ec 2 AEV‘|:
AEv ‘[
v
Source Channel Source  Channel

FCEEN  Schematic illustration of the
heterostructure for TFET with the
effective narrow band gap
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HEAR 12 U 72InAs/GaAsSh/GaShD ~ 7 1 f 5
ZFIH LZ2TFETIZH W\ T, 48 mV/decadeDSfiti & 10
PA/umO X VERPRE SN TED., 512, 0.2V
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BV VERSARE X TWB2), Sk, VR
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% F-1£29:29.20.3.40-46) - JERRHG O & b TR 5 8
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PR AR % TIc LT, 300 mm SikER
FIZHE L 72InGaAsT v 2 Vg #FH L T, InPEMR
LEHED P T v YR L FRERHE ST 53089,
300 mm SIEEHR 41 N DIV S8k 5 v 3L
DEFEAITREE 2D DD H D SHOREHE N
DI Eh 5,

BIURRIZBO TR, SR EADIN L 7 v & 2 5%
WD 5 DD, ALEOBHCILVELA Yk
F v INEIR T 5 T EHHET B 5 22)25).20)32) AD-46)
Rl 5 F v ANMBOERLATTRETH D, Tat 2
FHCK D F v AVBREGHIHTE 5720, S5HOM
B SN,

B0 Abaid, TEVERIL A 8RR F12k
BL-BIFARESMEO Y & % v U@ 4 SiER iz
545 FHETH 5, EHEERND &DE (Direct
Wafer Bonding: DWB) :% VT, RAF 2855 %
A9 5InGaAs-On-Insulator (InGaAs-OI) FEAR O 15 %l
MHBET & B4D-5D, Z 2T, InGaAs-OIKEMuiZ. Sikk
W DA AR AL % 41 L CInGaAs T~ v 1)L % H:fl
L7-fETh b, — 4T WEHMENE & 5 LAWY
BATEROIEEAVN XN 223, InGaAs-OUER DAL
FALNDHETH > 7=, —DO ORI, KIOFEDSE
B FACEERE U 2I-VEE LA 12k ik 4 |

22

Al203 ALD
III-V layer growth InGaAs CMP -» DWB

Etching of buffer layers

IEEEEN  Schematic illustration of fabrication of
InGaAs-OI wafer by developed DWB
techniques using Si donor wafer with 300
mm scalability

Figure created by using data provided by
collaborators (Ref. 9, 55, 56)

DWB: & W TR BEDOSHERIZEEE T 5 ik TH
0. Fig. 122 HWTHAT 295, 9 InGaAsF v
ARG DEEEIZ W 2 InGaAs T ¥ 4 F &+ LS & 1
B2, SiF RIC, Kbtk 2UGE T 57200 GaAskd
EInAIASIED S %575y 7 FlaEEE L. 20 LicIn-
GaAskE %K% (Fig. 12-a), &IZ. 7 DEE
i & 75 52 InGaAs T ¥ & F 3 v VIR & 455500 STHAR
DENETNOERMEIZ, T AR (Atomic Layer
Deposition: ALD) {12 & D AlOs & & JiK4 %, =54
WiZHNTIE, 7Yy 7 7 &2 LT T 6 AROskE .o
REHEINKREL B256505 0D R TREOIEHAGD
BhYITHENEC B, 2O &S BGAE, (LA
fff % (Chemical Mechanical Polishing: CMP) 2 & %
KO FHL s B E L 55 (Fig. 12b) . ZDHh. HR
Win&bEEITS (Fig. 12-0) o WfRIT, G FHE A
5Ny 7 7laE TERBRE L, EERIRE % 5 SiFR
FIZALO3RE %91 L CInGaAs F v » g & B 5 Z
& T, InGaAs-OLEMR & 9% (Fig. 12-d) . ZOFLIC
T, 300 mm SHEMEFMHAT S ZLI2XD, In-
GaAs-ODEN DO KR L3 W L 78 %

KO KO 1 & 2 DEsHE LD 728 OBl T3k
ELT, EHERICF v AL EE T Y2 F 2 v LK
U, 505 & 7 5300 mm SR AN OFMHS O A&
HE#%IZ, TE¥LF L) 7 47 (Epitaxial Lift-Off:
ELO) #AIHL T. F % 2 Vg &G H M S FIpE
T 5 LRI L5059, EiGHIRIZIE. GaAsFEMR
R, ELOTEINT » 7V 74 3AIAsfE & KR L 7=
B, FrALELh3GAsEEKET S, KELZ
GaAs/AlAskE I i 2k L. AlAskg % HC1%
WGEIRT 9 F 745281280, GaAsfEDELO %
119, SUEN FIZHRE L7225 v R LE ORI X1, 0.4
nm&, PHTH 2 Z LR ST\ 5, Fig. 1313,
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IGEEEN  Photograph of GaAs on 300 mm Si wafer 59

ELO#: % FJH L 300 mm SiEhi_EIZ#7E U 72 GaAshkd
DEBETH 5, firH L7-GaAskEDHEEIZ100 mm T &
%, SHEHR EANDEEERIZHE W TS . XEEEHTHE
T4 ML I Ay by ZAWE R E DO LD, GaAskd
MNEWHE B 2 RS> TWB Z E BRI N TS,
AL O A bXiE. BHEOMBOBIRASHEETH D |
DRI F v AN EIERT 5 Z &3 HER 728
BRI O HERLIZ B TR OB D W éh%

2. BEHEEENLICHET HTTER

W B RHEE TN A zmﬁﬁ%ﬁ Ziny, kB
72IIV/SioNA4 7))y FEBEIZEWT, T34 2
DERL S ] ﬂéhfn%ﬁ")"mo TS D &b E
12K D ER S N ZIEVIRIL S P8k R & A 5 5
Z & T, SiZZV TIZFEBLO K 25 B 7= d e & 5
W20 5b720, TNLDT /N, 2%
MAGDES Z LK, 1ERKD & MIKTHEE S
DY AT LOFEBEPHREFE TS,

NEVIEALE SR ORHE 2 WG Le T34 2 &
LT, m¥tL — 4 — (Vertical Cavity Surface
Emitting Laser: VCSEL), T 7 ~NLY T35 2% E 3
WP KA TH 5, VCSELIZ, JHERL v &
Y THHENTE D, HEHEANDIGH & HfF X
TWb, TINLYTINA A InGaAs%InAsa%%
Y ANLETHMPREBETFRHE 7 P 24 (High
Electron Mobility Transistor: HEMT) ®. MOS-
HEMT, w1727 —FL—%—, HIG+ V2L 4s
A= FEERFHIATED, @fEXE V7,
tF )T 4 —. REEEANDIEHPHEE L TH
%, bk X512, HREDF L 5734 Xc‘:@ﬂi/ﬁﬁ
BhMPRAEERLT 2 Z L2k, BEmARIC
LR & TR IZI T & 5 8 0 & Hif% ’éh%

ARG THRRTE L5112, LEWEEREFHL 72
FREE DN EE 734 20, KOFEFN Eick T
3 BFEIRIR 734 2 DERLELAR A VW5 Z & T
F{EIH 3 ) CHIfE e BIE A FEBIT & 5 Z L 5
FEENTE TV S,

TN ZDIHEE DA 2B U T, &
FRMARIZE T SERER LY vy ol aH# e L
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Sumitomo Chemical Systems Service Co., Ltd.
IT Strategy Office

Consideration of Utilization of Artificial
Intelligence for Business Innovation

Hitoshi HonpA

In recent years, the growth of artificial intelligence (AI) has been remarkable. In the chemical industry, a
wave of business innovation utilizing Al has arrived, including drug development that utilizes Al in the medical
field. Sumitomo Chemical Co., Ltd. aims to realize dramatic business innovation through digitization corre-
sponding to the IoT era in its medium-term plan. As a part of this Al is also being examined as a digitalization
technology. In this paper, we will consider the utilization of Al for future business innovation based on the

present state of artificial intelligence and efforts at Sumitomo Chemical Co., Ltd.
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Z— b7 ARFATTI9564F- I FifiE S - 25k GEFR.
Z— v Ak T N BRI T [ ATHIBE (Ar-
tificial Intelligence) | &5 FEEMibhiz& S h 5,
ZOZHOREF T [HFE Db 50 B % 7213716
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F/2, 22— 0%y b= OEICENTY,
[RROEWRARTE] R Sh, S—x T u v OikE%
GRS 5 ZENTE, FrhMRRE LFs&512
Ko7z,

L2 L, TF 28— v 274103, [HERPL—L %
RIDARAIULE L £ 520, Rk TEExEhE0]
VWS T LU= AREFTRH D, /2l Za—TNhpy
T =2 IO LS b hie o7z, %
T, F72L T8, ALABEORANR A, ANTRIHE
iff7EiE, 2EHOXDORR AN Z %,

©1995: General opening of the Internet

©2000: Diffusion of the Internet

Diffusion of mainframe Diffusion of PC
First boom Second boom Third boom
(1956 — 1960’s) (1980’s) (2000 - present)

©1980: Commercialization of ©2000: Progress of “Machine Learning”

“expert system”

©1956: Holding “Dartmouth Conference”
For the first time in human history, the

term “artificial intelligence” is used.
©1982: MITI

“The Fifth Generation Computer
Project” Start

©2006: Appearance of “Deep
Learning”

SIBIA I9JUIM Oy T,
SJBIA J9JUIM 9,

©1958: Invention of “Perceptron”

©2011: Watson®
Win with “Jeopardy!”

©1982: Announcement of
“back propagation method”

BEEEN  History of artificial intelligence

©1960: Progress in “Symbolic
Process Research”

*5 PEURYEREA & 3 G PEEO—D T, “O0@EOWT N —F OANED L ZFIZH LR D (W ERM DL ZidhL k58D TH 5,

*6 TV VIE, TF A= PV AT LIRS, EROMEEERM LT - AR ZAN 5B A B XN T OOMMATH S, F
AR v Ea—427av s  OFR. IBBICHERIO =Bk s ET 553 v Ea— 2 —MNmEEL 72,

*7 THR 28— VAT L, FUFICEDSOTIEITTIL AN ZTHEIN TS, A B Z 0T 6 BB A I & v o
Too GMRZHDSLATE# T RCT s I IV 55, 20X A TRNTOLRAELBLZD . BHHRORHOZEIZIE T TL—IL
ER—EZL DT EF BIENICATEETDH %,
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(3) =T — 2 (20004~ BIAE)

19954 B2 6 —RICF S =4 v 4 — 2 v M,
20004F-Z A12id, MW RIAMR D & RET0, 4V
A—Fw b ETIE, ZhETOY 2T LEZRED, &
F2T TR HEHEE ARG [ R WA TS T
Ll 572728, ThETEENHENDOT —4 20D
W5 ZLitko7ze NTHIBEE, JFHAIMIZ T — 2 &
ZVNEEEEIREROND, ZOKS BRI, S A
THIBEDRFZE S ONEEL L T <,

TP, A v F— 3o MIER S AIEERE R
RIFEEZ TR OIEIT & Fi A - CTRimE Y I 4~
F35L0ns7z, HALEREINDET — 2D
ORIz T, N G ahn e Ua, [H
WierE | OWFRSFRIEL 72,

2006412, [A—FZya—x—| NERIh. /-
A2 — 4 —OMREIKEICM EL 22 812K D,
2=ty bI = DLREbBAEEE k572, Z
DZLIiZ&h, ZHEOD=2-F 0Lty b TI—=2Th
5 [F4—75—=vr] »EHL, ALABEDOMRE
1. fEECE B 72,

20114F-, IBMPOERIEE > 2 7 & T & % Watson®
A, KRED 7 4 XFHL [Jeopardy!] (23T AR & Xt
My UGS U720 20124F, Google®i. K& {4
T=8EA VT L, T4 =T 7=V T EHNT
AV 22— ICHLMERI S EDZLI0KINT 2
KE, ZhFETTEFEALAGAAWES &, ALHIBEIC
KBAEENRAOENE LS Tk 7=,

F7z, W AV — T VI S5 Apple®D
Siri®% EDRAS = FILT L 2RV b AWK L, A
THEEAGTIZE L 6h2 K ) a2 EE-T, B
TEOANTHIBET — L %5 &I LT\ 5,

2. ANIHBEDEE
(1) RO ATHIGE & 55V A TRI6E

ANTHIBEIE, — A A THRIBE (Strong AI) &
FIOATHIBE (Weak Al) 120 5HEh 5,

RO THIEE & 1%, AM & R ORIBE % Fr oo
ZEThB, BERmMIE, MHNZEET LI Y XL
ERioTOT, FRCARBAMT S A £< T8, o
IZhSNhTnwd4 v a—3%y b EOFHRPA, &LL<
EREER - BEVEMISR S h A2 A I FI2 A T,
Ao mFBEA M T KO B ANTHIBETH S, XL
<. SFOMFI»h 2 A &FkkE L<iE. 2hld
ORBREE OB T D S

FIONTHIBEE 1T, S ABOREEDO DD %
THEMDOZ & Th D, BIRRICIE, HEETS, &
AZXNEZD, HBRERTVUET S5, ARG R 755
BE. FrEOMERRD 7212, FhEHDO¥E 7L
T XL EFE, ThEHO%ET - 21k > TES
NBEANTHIBETH 5, $Thabb, R ORpEM I
MO ANTHIED B . Z DO N THIRE IR 7E O R 7
WLISMZIE, WHT S ZENTER N,

k. BHEONTHIBEE, T NTHOATHIETH
0. N ALHIBEDFAFED Hifk 37z 5 T sy,

(2) A THIBEDFzhi

AN THIBEDONREN 2 Feffi & U T, W E 21 b %,
WA, ATHIBEEER X TS T —TF—=v
i, RO —[TH B,

bk EE &k AR BERIZIT > T3 86T &
FIREOBREA TV 0 — &2 — TR L X5 &3 28k -
FHEOZ L Th D, BFEIE, 7— 2 2500, B
AETIV (HHE, BRI, JERME) A 3 hil
ATHbD, ZOBEHINZETNIH 25T —4 %
BATEHZEICKD, HEHIEhEEAZBRTZENT
x5,

B ERIZ B W TET L AR NS 200 7L
T X L0iE. BB, v Y 2T 4 v Z ey
Br. A ZHiEE s EMEHETFES W h b,
T XL, HIKTHOWTE W, 7— 2 0OF
PERIRYL L 72 WEREIZIB U ¢, o E 7 LT X
LEZETHAGDE THNWS,

B 7S ORER M 2258 k1213, Table 1158
WO, [8HIHD¥E] BLO [HAIZL L] ok
22WH %, b DFHELIE, ABPIEMRE K2

1IN Learning methods and Learning algorithms

Learning methods Learning algorithm examples
Supervised e Linear regression
learning ¢ Logistic regression

e Naive Bayes

e Perceptron

¢ AR,MA, (s) ARIMA model
Unsupervised e Hierarchical clustering (Ward system etc.)
learning e Non-hierarchical clustering

(K-means clustering etc.)
e Topic model
(Latent Dirichlet allocation etc.)

*8 NA Xffiatd, NA XOEH A I U 7ofidt 2D —2, XA XOEHIE, H5HERMET 5 L FfF P THIORERHEZ BRI
FTHEHTH S, N AfiHd. Ao TL 21WE & LICHBINICHERHITE, DPanT -2 TEHEIA AT, 7— 458 %< &

MU & O HEMA IR A 2 R & D,
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F—2 UL (AT — %), TDTF — X EICIFE
FTHIELILKSTETLREZNTIETH D, A,
Al LFEE, 72 0EGOT P52 -4 —
HY TETNEAEZW T EE T, FHT 4 -7 7—
VI THWwWHNS,

TA4—=T TV E BREEED= 12— %y
P =2 O FEDZ ETH D, =2 —TF )
Foy b =213, WERIZR SN0 DHhDRHE%
S LD I —va Vit TERBTAZ LA
HIgL 2B ET LD L TH B,

BT — LBRCRE Nz, S—k T e v ]
Za2—FNFy bI—=ITHbB, S—t T avit,
kG (AR, vhilkE. HIRE) &H5-> Tzl
[hREORAME*NIE DS L] LS Zenb,
FEAN2BOREE L O TN TE LN T2, 2D
728, BRI EERTRERFE U A R T E A &0 DGR
AEN, PIZTPAAIGREERI D & 5 2. Bl AR
WA EMETT O S— 2T P a Yy TR ZENTE
W N g o7z (1RIHDOLXDE),

L2L. Z0D%, WiiRzE{ZWik (Backpropagation)
ARE S, PHEOBEMESFHIILS>TELDS
N5EIICAD, JFEEFRFO>=a—F Ly PT—
I RMETESL XDk 572, ZThT, EHIZZHED
Za—=F0 3y NI — 7 OWEENEEEIZ I 5 7208, B
TOREN S, YEREDH 2572 (20 H DA DIEHR) .

1L [EP8 Possibilities for current Artificial Intelligence

EBEHICMTALMEEEROEE

- BJFEGFS:  (Vanishing gradients) : @ &3 12O
T, WS ERRE TR, A ICRYIOREIZED I
ONTHREDETE LS KD,

-2 (Overfitting) @ AT — 2125 L TIZIEL <
FHTEBH, KHOF— 2oL TE, FHIAT
T, FEHHBNARETELD, T — 2 1R R
BT = APMIAATLE S GA. ZOT— 412
WENEALTLEO, PHMICHEL &L k5,

BAEDTF 4 —T5—=v TR, [F—trxya—
H— ] ¥R EORIPICL D, WREEAREOME % T
RL. ZRBARETEL XS SZEMA, H—
P x7 Ay 7O b, FROEETIE. GPU%EFIH
FTHZEICKD, FHRAY - FEICm L. FEH
B CET L AEZINTIENTEL LI IZE S
Joo TOZEIZED. TH =T F7==V 0N, DT
X E BB Z Lk -7,

(3) BUED A THIBED TTRENE
BHEDO N THIBEDOH A #IGH § 5 &, Table 21539
ZEMIEETH B,

3. AIHIBEDFEMI L FEE
HEGFERICE L TR, T4 =TT = ERAL
7222k, ZOBETRKELSREL, L4 2

Possibility Description Application example
Trend modeling and forecast Modeling (formulas) based on past data, predicting the eDemand forecast
future from past trends.
Aggregation in multidimensional space Mapping data in multidimensional order, grouping e Spam classification

highly relevant data, and deriving similar trends that can e Repositioning of products / materials

not be predicted by humans.

Discovery of combinations of high

relevancy (variables), grasping the situation such as work

Visualizing the relevance of a large amount of data items e Anomaly detection

e Predictive Maintenance

environments and detecting changes.

Image recognition / speech recognition By using the neural network method, we achieve
something similar to the senses of living things, the

e Human recognition
e Emotion analysis

ability to reproduce the motor system on a machine and e Voice recognition (Speech to text)

recognize images and sounds.

Understanding and responding to human  Recognizing the human language and making appropriate e Virtual Personal Assistant

empirical knowledge and language

responses and controlling according to the intention.

e Machine translation

* 9 =2 -0 VIEMHAICEREEETI . ZTOEFREDRE HRTIEAN, TZ T, ThThO AN LA EEZHET S (0~1
DOFERHE) . =2—F0 2y bT =213, AJHMEORAIN, »IMEEEA L X2, fhio=2—a T LTESE#NIT5., =2—
TGy bU =2 OFEIE, fEGAES KU E I K > TIEUORERE 5 K5 12843,

#¥10 A= b2 VI —F—F Z2—FNh2y VT =T EMHLEZRIUEMHOZDDTILTY by Za =Tty P T—=2DI8T A=K —
O A 7 Y Z LTI EL, A= 22— —TIL =8 DEHNE L WS 74 F7ERT I LICk - T, WENYEREE 2
BHBEMNNE L 5D, BAEAES LTEFEEN I FMED T &30 572,
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L—%EI LTS, 2012412 Google®) K & D if§
F=RBETF4 =T 73—V THEE L. (] w4
52 LNTE, ZO%. HEER 2 E§EEERD v 7 2
b [ILSVRC] *MizB T, T4 =T 73—V
FIHENBZ L5250, ZhETHOIVF A FTOR
AR K0 REEHCMERE N B R 2 x 20154121k, A
MO % ERl>T UL %572,

AlphaGo™(Z DWW Td, ZNETOATHIEEN S
Fouv v s 2L THET 2 FEE#HAL T2
DIZHLT, T4 —F 7 —=v 7k pmilga%z s
LETRERHL WS, 2k, ABTEREN
LoD STATHF AR T Z LTI L, AN
FTBZENTETCNS,

BUfE, SRR T4 — 75— =V 7O
ATETED. 2016412, Google®FIFRIZH W T,
TA =TIV EHHLTRELZEZA, FIFR
OMREDIRERIZIA LT3 (FBIN AR LD,
BUE ) 2 B3 Z00) o

INheDESIE, 787 IX104E0 6204180 5
ETREINTOZEDT, TANZOSFEOMIZIE X
NTETWD, SHELT A —T 73—V IDIEHIC
KA LnmTLA 2 2L —ICHlfE TR B,

¥, 2045 F I ITHN R R (¥ 2T
FTAVBENZ, NEOHEEIZE M Z 72, ROA
THIBEAH O ZREA 6ZE A TLE D Lo 72EH S
B35, 20455FE0DN—F 7 27 Ay 213, BUED 5134
SIG L TEHRNS SV LT 5 Z BIFRLE W,
LaL, BIROF 4 —F7—=v 23, L ETHOA
THIBETH D, 50N THIGER FEBIT % 720 OBl
ML L Tzeny, 2O &S ABURTIE, FEliRe T
O, BBOWAERBAL S Z LTV EE LD,

EHBEHICETATHEEERDEE

1. ANIHEEZERA L -5 EHOTEEM
IhETy 2T 4MLIEE, BE-¥BE Tk &
O ¥ 2123725 LA BB TE 5 h >
7o NLHIBEATEH TS Z 212K D ., ADORERRWIC
fHoTEZBZOR, AOHRLH TRl LR E S &
IHIE - FTEIL CE - Dl ARBICLATZ 0

DN TELEFEZAILT 2 LN TE, Edir
DIEMICERAFITT B Z 12k D, K& AEEMN
LFERADZ ENTZ S,

RN —F I d, ATHBELTEHT 3
ZEIZXD, UTFOKD REBEHOWBENEL S 5.

- RPN EED < ApE - et

< AR SEER 7 B A O FE
CEMOVRY Y g = v I K BRI
- PR ORI D < PRI

- B S 6 K5 x EfERR RO H B RS KO

p¥a =y
Eis

C NRRIE - 2L ARIZ L7z, JiE - BB Eo~vy
F v TN KD < R AL E
CEBCHELEROBFNEL L) T XV F

- HAEICKARIEEERERIC K- a3 2 =
r—av

2. FRIbEHKXSHICE T B ATHEEDRIERT
ERILEHRA S LTI, ITHSES 2 diz, [ToTH
RATKIE L7272 # MGIC X B HAR N 2 im0
Bl Cifld 7oy 2 bEATHYS, ZOHTIE,
BHDITT 7 /ay —&iGH LT Y 20 bs § &1
U7z, EBREHFEED TOBR, ZO—DE LT, A
THIBEDOWEH B Mat T b,
ANTHIBEIZDWTIE, EREEOD RO TH 5
2D, ZOIEMEERCEE R L L % Rk 5 7%
128, FTEET -2 2RI LR SR T 5,
51T, BEET 2T, AT HIBEIZBE 9 2 FeAfiE s
AT, EBANO N LHIRED 5 I A 72 4E i & D
TW3,

(1) ABIZw b7 — 2@y —

P - RN T L CIRGEIZ VLTI,
A ORI E LB B DO RAAFR E D%y b7 —
7 (NIR) PIEFICEETH S, ZhETid. HMAD
RERIZHED L oy P =2 &2FU T, NN ORIRH
RPELR O FARRIZ - EDFNTE -, Thif
L35 Z LT, BT AENIE ORI RE R HT R O
FIAAFIZa Y 27 b5 2 E0TERICK S, &5

%11 ILSVRC (ImageNet Large Scale Visual Recognition Challenge) 1%, 20104E2>585% 72, 24 ¥ 7 + — FK*2D [ImageNet| 25 F:{i
T35, KMBEGEEHET T A L Th b, RITEPA, ¥T7 /R EMA B LD S TV EET — 425, I/ —4 =12 [

Mo Tng 2] 2Rl - sE 5,

%12 2012%E12F 4 — 75—V MEHIND XD I2 B> Th B, TRETDL T —HK25.7%h 516.4%-—5UME T L7z, 2Dk, 20154
QA T, 4.9%2 0. ARMDT T —HTHB51%% BV 72, BIETIE, 35%F TIKF LT3,

*13 FERREERS X270 T 4) 1 bA - =Y I kS TRIEBESh 25D, ALAIBEORIES—EDEAEVEBZ 5 &, 1%
WAABORIEZEEL, ABOEFBEBA LWL TIZERIETCLED, E5DN T3, 2045 IZHINM S E Tl D, [20454F
R & 2EN D, 2016FE, 6 AT 4 7 THEE<HD LFbh3 k3 ich -7,
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12, EREBEO B DM - WE 2T THELS £571
BOMETIZH B0, FIZBH G5 EM - #FEOMA
ZIGIC, R/M - BmoRZERIA FIZ o8 5720
HirzmikFen — F ORISR O G621 S %,
ZOES % xy T — W KOBHET 5 R -
BE) XV P95 NTHIBRIZDOWT, MEEE1T -
7o MGEEOWEZMX % Fig. 212787

Foy b7 = REEIZOWTE, BREFEW. ak &
ORI T — 2 2 JTIC AR S BRI 2170, Af L
b - B E OB L. 2ORRE ST T T —
AR=24L L 7z, B 28 - B0y ax s RIS
DV, RREFER. GBI 2 1bt - B
D1 # %, LDA (Latent Dirichlet Allocation) * 4% i
HU, P —Y o452 L ERAT

BEEOFEHR, 2759 7 F =24 _X=24L* B2k 1w b
U — 2 B0 gtd 5 Z EATREIC A D Fh - JWEE
BET5E, BEHOICBET 2SO E R
WAL DO RABER 2 KT 5 Lo R AR

EBEHICMTALMEEEROEE

&5k o7, 220, BETAEM - #lFED) 2
AV FIZOVnTE, BoEEokfigtied, s
DMENRR Sz,

Foy b7 =2 ERIZOWTIE, HENS ORI A B
LT ZEizkd, SSIZFEMANEL Yy b -2 %
MEEL T ZENTE S0, ([ERILFHAEHA
TO=—ZEWFE A BN OEMERGT2 TETH 5,
B2 K - B A Y 3 X Y Mk, ATHIBEO T L
IV ZLEEAZDBRE LT, MEREEZHHEL L
THETH 5,

(2) ARTEBICL2MAbERZE

NLT T2 EICBITAEHER A —ILTirbhb
fnabeid, BURTIEABSRIG L TWh5, MR
Zenns, HRERLHELZEDARSEEHNT,
WG DbEB L PHEEET-> TS, ZOHEHFIZDON
T, NLHIgEZfi>C. BEML3TEER» E 5 A MGk
o7z,

Applicant for
patent that includes
the specified

Data input Visualization of the personnel network
e
s
L7 IIQ ]

Q,
Published Internal e g
patent data business gy

card data

Business
card
exchange

Business
card
exchange

Applicant for
patent that includes \
related words \

Co-authored
relationship

: Patent applicant (outside company)
: Internal talent

: Connection between patent applicants

(co-author relationship)

: Connection between patent applicant and internal talent

(business card exchange)

BEE How the personnel network analysis tool works

*14 LDAIZ, —DDOXED, HRO M vy G, #7T) —%E) POARIN TS ERELT, ZD MYy 7 &3CE» 5 Hllik L

FETHETASHETTLO—HTH 5,

%15 ' 77— 4 X=RiF, /= F (HfH) #Fe/ — FEOBGREEERTZ Y (B) HTHBR SIS 7 — 442> 7 -4 X—-2Th 5,
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IBM®?DWatson® API*160NLC (Natural Language
Classifier) *7AFH L. HAEREEEHRS 27 L8126
T AFAQ* VDT — 4 X— 2 %#TCIZ, HASHETOERM
3 LIZMET A AERGEL 72, &k, Watson®
i, T AV IO A XHFM T D % Jeopardy ! 'TEI L 72
Zens, Ml (F—4) 2RATIL BFICEE
LCHEREETESICEEA A -V EH>THB AR
ZNWEELDL, 1277, FEBZIE, Jeopardy 'TEIF L 72
Watson® & 4 — & 2 & U Tk & Ty 5 Watson®id.
2L ORI TH 5, Watson®iZBR 6§, Microsoft®%
Google®Z ENPEE§ 5, ALHIBEY —E 2L, —D3
U <O N THIGEIZBE U =R it S h Tk
D, TS EHAEDLEHHTEZLIZLD, 5
POBRERRRNTE D LI E->T0 D,

FIWE DR BIEORE % 5D 5 7291213, Bvab
HIZH 722 HRGEL#HUSa — VHE L, BE e
DIENRD S, ARGETIE, 6220TC & 5 BMWEHE
XTI, K10754 — v OBE T S WA b EH
L. Ait62200 7 — & HHiAA T H 7=,

WiR%. Table 3ITR T, BEHEOMWEHOETH DI
% &5 BRESEORINAE DRI LT, T0%FEE DI
TH . MEERETRAHTRE L IEF OB 720HRT
b o7z,

1ELIERE Result of inquiry response using natural

language
Level Definition Correct
answer rate
Easy Questions close to the original About 95%
Normal  Simple sentence (Less than 40 About 70%

characters), including complex words*
Compound sentence (40 characters or
more), no complex words

Difficult Compound sentence (40 characters or About 50%
more), including complex words

* Complex words are words that combine words. For example,
the management information system is composed of three
words “management”, “information” and “system”. In Japanese
processing, meaning differs depending on how words are
delimited, so processing becomes difficult if complex phrases

are included in sentences.

BUE, WtkTid, CDC*20LMfEL, ~L 7572 7%t
B2 EIZB W GEHOHEL 2 RETL T3, 2o
T, NULT T A28 5 AN LHIBEZ WG L 2= 58y
BRIV DHENZEOFERERE LT\ 5, ARGETH
SN ARSI OMRA W2 LT, HELDFEHR
IZEUD AT PETH B,

(3) HETH

(WO E DRG] B#ET 252, [WwollHEic]
(WS 5T BERENPDAL YTy bEFBRL, FEk
DOFLE - G0N T v 2% VT SMEEE 1T 72,

LDPE (Low Density Polyethylene:{li& &R ) =5 L
V) D19894F-1H ~20144E12 H O E A pE RFERE % &
L2, ARETIVZED S BMEE I K> TPllET L
DORRGEE % 1T > 720 201541 H ~20154E12H 2 X %1,
FLiEME & PG A b U 2265, MRS A T 5
& 9 ZfdIn &R RGEEAS R 2 S 5 7z,

ARET I, /35 X —Z =D L OZEEH, FTOIT
KIZHEBEA G2 5BELROMIICHOSG NS, Bl
BRI Pl Tl IS W o b, Ak, EBEOH
G0N v 203, B - 7y A%, SE
GDPEDHBEIZE>TE Eicha&Eio6h5, &
M OMEETIX, EWNEEREFEEOADT — 4 ##HH L
7272%. ARET D a0m & U722, ARET L Ol
128, MAT®F )L, ARMAE 57 )L, ARIMAE 7L,
SARIMAE T L EDTILTY TL08HD, F—2D
Bt 7 — 2 OflAEbHEIZE ST, T sZ L
12k 0. s PHIAATRRIZ K B,

S, EHIZT =2 OMABEDLERTILITY LD
Bt & 21TV, EHITREOEW TR, LDPEL
ANOHEH ARG T2 TETH 5,

3. ATHIBEDERICMT 72588

ATHIBER, BUERHICHIEL TETWEH, /2
F 7oA S BRI T & 4R Tid A < FIHICH
T COBRENKZ N,

(1) ATHIBEDE FH AR IS U 7= 85I B 3
BURDO AN THIBEIE, 59O ATHIBETH 5720, IH
AN 2, R OBE Z RS % 720 OHH O A

%16 Watson®Z, IBMO2HEtd 25 A THIREOMEE 21t 59— 2 TH 5., IBMOIE, ATHIBE & ZIPFRES, ar =54 7 GB) - 2
VEa—T 4 YT EFATNS, Watson®id, #E(DAPI (Application Program Interface) &IN5 <4 27 04— 2 THK I h T3,

%17 NLC (Natural Language Classifier) 1%, Watson® APID—>C, NLCIZ, BHASEAMIT L. RUEXOERMA 7L -y 745 L
TE5, ZZ&D 5 AZONERMAS, EONTITNT 2B D, MBI TE, JIOMPIANGFEEL 20, WEETI £ ENAREL & 5,

*18 HEAEREWE WY 2 7 213, [ERCEHASH OB REH A R 2T 4 TH S,

%19 FAQ (Frequently Asked Questions) 1%, K< »2EMEMEA2ZLDEDTH S,

%20 CDC (China Delivery Center) 3. 727tV F 2 7OD Y 27 ABIE - IRSFOMA, (FALFHA I, REBHRY 2764580

LT F22BLOY 27 LA ERLEL T 5,
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THIRESBETH D, ZOBFET, ALHBEEZIEE L
728 - =2 L LTS TE 2R, EBT
WHLES T2, B/ - Y- 2220F £
TAHRZENHLW S r—=V v 2T7240K512, ¥
2T LEHAL, $2AZ =S A —Z =BT T
HABA A=V TIRIAEV), LA-T, BRTIIEE
DTS A N THIBE TR 2546, iz 7oy
5 3 VBB B ATREE D O,

BURD N THIBEORKE D 5EEE4 512, ZO5FELIN
2. ATHIBEOWEHAERA L < 0. N TAIREEE
HLUZEE - - 213, WFhd3/E, Sy r—
VAT LADXIIZPNHMICFIHTE S LStk b L
FEZbD, LU, JERIIZZO XS 8N - -1 2
ZRIHTAIZLTE. ZOLDODOHERHI > T
JRUE, KOEUNCER LD, MifE AL 220 3
H5ZLIETELR,

FHZITOMBEER 24 TH 2 Ythid, BHED S B2
5. NTHIGEZ WG U723 2 Mgl L o>, AL
HIBEIZBE T 2 Hf 23815 L. Ik, X ATLMBED S
b = 2N L 2B, K DRI A R
WhEE X DI A T BERDH B,

(2) 7 — & O & AME K

ATHIBEORFE LB DL, 7—24Thb, AL
HIBEDMERE R FIF T 7201213, £33, KEOTF—
2 R U P B vy, 7275 L, BT — &
NHIUTENE VD DI TIFEED, E LW A
7212k, ELWTF =230 8ETH5, LLWTF—4&
3. ATHIBEZRTEH T 2 HNO2E D720 Ok, 7
Oy h, TLI) ZLEEOWEIZL >THRE ST
{ %,

Gk, ABMIZIELWF -2 2 %452 L3 T%
BV, WIE AR ELWTF — 2 A B B 1o
i C& % &I ch, MmO ATHBEDFBLIZ AT
DL Zkizh D, HEMIZIELWT — & 2414 550
WA THIBEORAFIZDOWTIX, 72K HEM V.- T
WhEWE®, ELWTF— &2 284 5 720121%,. AR
DJIWETH 5,

ELWTF — 2 284554 5 =0121%, A LHREDHh
MEREZFFL TR 2T TEL, T4 ZDEDOD
Rtk (b2 EBMED) IS REL T2 082 H
%, ZheHhafii ohs A& FRIIHE5 2 2133k
WICHEL W, WEICAMZER L TS BERH 5,

(3) ATHIBEWEFICIANT 720 75 ¥ —

ANTHIEE BT —F5—=v2) d, uvyy
RR AW (AR IhTHhE20), EnkD
GIRRBERIZE > T, BAEXH IR THE 2 EM
LZENTERN, BE, BADMENS LXIZDONT

ERIEF 2017

EBEHICMTALMEEEROEE

F. P-4 (ALHBEAHLZEZL) LlED
F— A hRELDEDLZEICK S THERT B Z L3 T
X5, 72770, FFREELVWEERS W, 720 A
THIBEIE, 100%IE LS %z x4 2 &3
<. WICHhES TR H % (MhEH Z & ISR LT,
ANE&ZEDS ),

ANTHIGEE, ZOniftziE 2 CEHT 32083 H
%5

ZDEE, B NTHIBEAH U725 Z LA SR
5% 5E#E L TR, von< HEMEL T, ¥
BhEE T T3 8%A %L 55, NTHIBEAMES
BRiZik, ZOfER» S L& &, ¥EBITRD 5 h 5 EEME
LERIANRT, ALHIBEAMLE S 72FED ) 22125 LT
WK A DB UM L7259 2 THH L T BB
b5,

4. FERICEIT-SHOER Y HEH

[ToTHHRIZxHE L 727 2 2 MEIC & 2 A 7 375
HOEBR] =7 a Y 2o FCiE. Wi OBEE
IZINA T, BFREM O S MEE. EMO) RV Y 5
=B XU TPHRELR END AN TE SN T A,

F72, SHhEBATHBEOREIZILDU T, EH=—
AP E A 0 O 2 AT T PETH S, 4
FELTE, 20K LS ERARE L a6, f
I A THIBEIZBE§ 2 £l & F5 > - A A B T, (1K
{b2E 7L — I NGBS & 2 %02 & 0 5
FHTE B L ITWHEZHED T <,

BHYIC

ANTHIBEOWERIZ, ZRETATLN A LD 72
EWAEAEbds 2T, ABHRIRIZO AR S XS 1
BLoNNBETIED S,

7720, FRCHATIE. 2ok EimasigEied
THBAONZTE WD LT, BRI F
FACFE TN =TI BT EAMOMER L < 0, A
BOABT, HflifiEkE 2 4 — X12f70DoD, kb
FE DL, AEEm LA HBEL TS BEISE
5T,

ZO &S ERHEFETIUE, ARIZE D ARBIZL
MTEENWZ EIZEIL, ATHIBECHEETZ 3 Z
LA ATHBEIZAT R T ZERERILFEIL—T %
RIBXHE TN ZEIZEDENBEEL D,

ZIOVSEW®A 5 S IS AN THIBED L .
EHITEHTESLO 55 THHAH. ZOSEDBITIE,
ANTHIBEDF AR N — TIZHD AR, &)
— G DTN, A PEMEIN L AATRE Z R A E D MY
LTV ZENEETH S,
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EBERICA T -ALHMBERADEE

51 A3k

1) J. McCarthy, M. L. Minsky, N. Rochester and C. E.
Shannon, “A PROPOSAL FOR THE DARTMOUTH
SUMMER RESEARCH PROJECT ON ARTIFICIAL
INTELLIGENCE (August 31, 1955)”, http://www-
formal.stanford.edu/jmc/history/dartmouth/
dartmouth.html (£:H#2017/4/6).
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SRS DB BT
— I 1% (MFR : Magnetic Flux Resistance)—

TR ARt ke y 5 —

EC®IC

L7 7 v b TidmAk GRA) THAld % R
B2 45 KBTI N BB ST 528, (B8 D
WHIAE 2 S fLEROIEEAFRAE L, I3 E
LTRIIESR r—28 55, ZhaEIflds20Ic
. ERATEXRE, EEREYRS B L O - A ITERRE TR 4
BIEBPRETDH 5, Xat B T3S OGE T
(A REAL) . AR OFREE (B - B . B
ML RESIIOWTHRE AT S, 72, BRI
W HIZKAKE O PR % 8 TRk ISt 5 & &
U2, WHIKOHEDHERFIZHBD T B, 2 LTH
T - BT OB TIZBHBR A I f5 W T DO FAER IR
HEMORNE HH TR T2 & & 812, MR %E
TE 8 TUREE DINIEHIE 2170, IHUZE S T TOk
WO TR Wh=HAEDO) 2 7 SEGHE L T, Bosik
A DK O AL R0 S R & e LT B,

Jé 6 B BB A SR BE OIS HIE ik & LT,
AR Il A & R X WIE % (RIS ¢ Internal Rotary
Inspection System) 23R O FFMRAFAT & L T
ENTW3, ZHFE01mm &5 FEROMRE LWL
MDOHP T d BONEHERE2HL T30 Th
%, —JT1H® 720 OMAEAREH 1004KF2E &4 7% <
HRRARIZ % 6 X5 280720, HEiHEE 2RO~
& T35, &5OIIEEREHEEMAE RS E
WWAEOHEEM 2 VT, Z D% O %5 L T
ZOBFEIRTHS, ZOXS BT, REMEUREAE
DY =By e =Y (YA 1 R 1T VA RS Rl et VZE B A
& U THA BT & ko 7o K50, Akt (MFR ¢
Magnetic Flux Resistance) &9 8 L WWE&Z OMATT;
MTDFFEICHII L 7212, Rl % FEEMRAITERH L
TRRGE AT R7ZAER, RIS & HoiE U ORI ¢ 515 L
DAY= FEEBLAENS, VT F v AGHEONE
IR EN W E U T4 2 3HilRE . (£0.2mm)
AR LTS Z DRI NIz, ARFETIE MFR O]
RLEEEIZOWNTHINTT 5,

K& Fz ZH BH

AIERE

MFROJFEH % Fig. 118, hAAE I —r k&
VR FH B ZBGE 12 & > OB S LB g nliEs b o
WEE 2R - VRTFTHET S, REIMBEEEE DA
JE23PA U T2 A 4% & iGUBIES O vk 23
HE B2 LIckD. ISP L TR DTN
WA 5. R REI B RS D3 BRI < 2 5
&9 RO T, IR BEIEYZEGE OARIZ D
U, T s OIS S S 235, Z
DEE, A IEFEEBT DML M IEFRICITI
FlBAER 2 B 2 DT, K —NEFDOHISIEEH SR
DR ERNEZFHITE %, BARARIZIZ 70— 75
22z H IR (Fig. 1 /6l Cldik & RSP K
EL< D, FBEOWEP R EFENERE (Fig. 14H)
TSR MR 5, 2 L TEDRENEAD T
% & (Fig. 1H9) Z ORI I U TSR 2
L%, 7=, EAHHIAT S 70— T OREHIAIZH—
NETFEEREE L, SR PO DB 54
ZaHll4 5 Z & ¢ BORRFTORMATEIR & HE T 5
ZENTES,

S5 E & RIEREE

Fig. 23 NS VE & & FIE A% 2 TR O B
WAL 72akBih &, RN & — L BT % 81k
B L728F v v 3RO MFR 710 — 7 CHIE L 7255 R
Th D, HMEFIZWIT KA, B A — L EFOH
BEDOGFEEZH > TRL T B A, BIFaie
BIEOBE®» 6N TW5E, 2D kHIZ, Tu—T7DHG
FNZECE L 72 8l T DA — L EFOBEN It &4
AU 72 fEid. WRIATZIRICBIERIE < AR — L BT A Bl L
7L E O OWE R IBRIZ WIS 2 Z L Bbhr b, K
IZFig. BIS/R L 72RRICEF ¥ VAN DR — LR 6
DEIEAEHOMENAAISTEH T %, BIERGSOME S
AZATEIR I HIE LT3 7289, IRIAID IR % R
EARE LT, IR R O R A A i 5, 4
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AFRMMEOSRIRERM —BERERE (MFR:Magnetic Flux Resistance) —

Carbon steel tube

Sound Metal loss Sound
Magnetlc flux
— <2a
\
demem &
MFR: Large Y"ke MFR: Middle MFR: Small

2

1.5

A1r Metal loss Air
19 75%
50%
0.5

Sound Sound

0 1 T = ﬁV
-0.5 i

MFR: Magnetic Flux Resistance

m Measurement principle of MFR

Output of Hall element

Metal loss (%)

angular dégree

& Hall element
g 37 o deg135x75%
o 30 . & deg135x50%
g X & deg135x25% - ‘
£ P A deg90x75% =
& 20 A *a A deg90x50% g r
& ) A deg90x25% £ /
2 157 e ® degd5x75% <
g 10 ¥ ® deg45x50% E /
ks e i o degd5x25% =
g 51 o X Groove 25% <
I P ‘ ‘ : .- Approximate curve £
S o 0.5 1 15 2 S
Sum of output voltages of all Hall element (V) ¢hl ch2 ch3 chd ch5 ch6 ch? ch8
G Evaluation of cross-section disappearance rate BEEEEN  Hall element location and signal
by MFR distribution
TR TOBEHTIOGRHEA 5K 7= Wi K 5% MFR (2 & B INEORMfifiE, w2 NEOFHEIE % & -
LA =V RET O NBEEDO 2 5 KD 7= AR TR L 720 v AKGEZK BRI TR & 4 2 SR8 3
DOIRAFPH (F)E) 2 SRR & 275 TRD 5. {REVE DI EIZREIX Fig. 51271 L 72k AR & 5
Fil%E L 7= MFR CiR SR BUZEGE DR & 920 LTI FRIRIA ANRAT L 72380 & 7 % 43, MFR OMIERGE
FERTARIE A MRAE L 7465 L % Fig. 41083, BilC R E0.2mm £ LT B, ZAUE, BB
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REFREOSRRERM —BiERIEHE (MFR:Magnetic Flux Resistance) —

~ 3.0+ o’
g ,O/@
£
c .
q:.) 2.5 o8 o
= 0,0®0 -
5 - e
- on 0 @0 o,
g 2.0 . .
- .
8 o
7)) L
2 157 0
g o7 O data
g 10 098 —— +0mm
= . ,
= . - +0.2mm
g - =0.2mm
0.5 T T T T ]
0.5 1 1.5 2 2.5 3

Wall thickness evaluation value (mm)

B  Accuracy of thickness evaluation by MFR

XY FF Y AR YRR A LT
A REAIRE T 35 5,

Rl & DELER

R R EYREE ORI O IRIS IS A T, FEAN
TIZRFECT (Remote Field Eddy Current Testing : V)
E— M7 4 =)L PG RAER) 2N S TR D, i
ST IS O TFHEICA TMFL (Magnetic Flux
Leakage : JWMEHTE) AR S Th%, Zhefiesk
D7 & MFRIZDW TR~ e tilmin & Jik U 7248 R %
Table 11Z/”77,

1N Characteristics of MFR

Localized metal
loss (pitting)

B Typical corrosion of carbon steel tubes in
cooling water service

1. BIERE & SHMERE

& FEOME FFLL Fig. 61777 L 72 IC IRIS 2H{ZH
BTANDOBEWDORFREWIZE L 2R %L,
MFLIHAEE &AL U TR 2 & I 72 i ol % 5t
ML, RFECTIXIRAERIZ & - TZAL U -8 i A %

Method IRIS RFECT MFR
Measurement principle Ultrasonic Magnetic Flux Leakage Eddy Current Magnetic Flux Resistance
O O
Accuracy +0.1lmm X x +0.2mm
Speed X O O O
P 100tube/day 500tube/day 500tube/day 500tube/day
O O O A*
Small DIA tube <¢19.05 <¢19.05 <¢19.05 > ¢25.4
Infl £ scal X A A @]
niluence ol scale Inspection impossible Reduced accuracy Reduced accuracy Ensured accuracy
Medium Water Unnecessary Unnecessary Unnecessary
o -
Remarks Low sampling rate Screening inspection Screening inspection 100% inspection

High sampling rate

IRIS: Internal Rotary Inspection System
MPFL: Magnetic Flux Leakage

RFECT: Remote Field Eddy Current Testing
MFR: Magnetic Flux Resistance

* $19.05: Under development

FRILE 2017
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SE

FHMEOSRRERN —WEIEHE (MFR:Magnetic Flux Resistance) —

IRIS RFECT
Ultrasonic beam Leakage magnetic flux Direct magnetic field
Tube Metal loss Magnetic flux Indirect magnetic field
U
|

Water

Yokeb

Exciting coil ~ Receiving coil

BGEENE Measurement principle of each method

WDz e LCEHIIL T 5, IRISIZOWTIE, #
T AR BB I AR X 5 72010k A B &
LT 208D 55, ZOMO FEITERR %
FIH LT 3 72 DR 2 B E b B 2, JIERSE %
W3 % & IRISIEIAIEDOZAL % 5 0% O A& R O
e UCEHAIL T4 728 +0.1mm & VS EWillE
RS 2R LT, MFRIZHTE U 72 & 5 1{Z8E 0
U 1 P 2 T R AT D28 b & U CIEREIZRREI L T B 485,
AR % SR8 2 XS TR F L A 0E L CaEtE L Tn
5720 FHIEREMET L, £02mm & E->T\5,
MFL & RFECT 22\ Tk, PEDOZALIZ - THXE
N T 2 ER AL T 5720, BRERZDO
JEERI (ERFE) CEEIhPd<, SOl
Ji A RIS 5 Z L3 L W,

2. BRERELERT—ILOBE

RAHE 12D W TR R X 23 4~5m DIEEGE DA
IRISA 1H & 72 D 100K FEE T & % DIZxt L T MFL,
RFECT. MFRIZDOWTIZ500KFE B AHETH B, A
=L DRBIZDOWTIXIRIS T A 7 — L A& AR T
FANOHE R DOILEHFER & 55, 27— LD
HOWINIHE T — 2 oD% & 726 L, [FIRFICHR
KIEAGE S OFHTE O 5 HE1E 2K T &2 5. MFL.
RFECTIZDWTIE A 7 — LD R OIS E 7
DORAENEZ b, FHlEISEE2 RITTEDLEDb
N5, Z0OkS b TMFRIZIER 250 23 4158,
BIZHZ 2R T, HBEREPMCOEE 2 7 — LS
THITWEEME BT L L5 720, HIEREIZ4EL
WELEW L EEREATH S, foT, REDR
WFEE LT ibh b Y = v bRGOREIZ T 0 — 77
REEICHIA T 2R CX <. BRI 2 &8

T & —JEDORRAERFH ORI 2 T & B

3. BREFEELABEYAX
IMEREANOXIE &S T IRIS, MFL, RFECT i
EHMED 919mm LU F OIS L C R RETH B,
ZAUKH LT MFRIZEFE F, 1280 a 5 2 20
Wk dH, Tu—T NI TR AT L,
WG 5-2 5 Z ERNENC 5, Ko T BRI
JISG 34610 STBHUE (R4 5 - Bosgia s F b R Ae)
12K B 5H% ¢ 25.4mm THIE 2.6 mm OIZEGE  (AFRNEE
$20.2mm) HUEF TR AN A Xk b, k. SHE
G19mm DIEEENZXIBT 5 70 — 712 DWW ISR
BHTH S,

KEBME T— 58T

MFR % HO R R B#E sy (1 92564 X
2.0tX2495L) DRRA % Fhi§ 5 A O R E MK &
Fig. 7128 L7z, MFR7 0 —7, Zh%8#4 % MFR
WE, 7 — 2 %175 PC (Personal Computer) T
MR 5, MFREEEITHE =AU » 7 ) — 4K THYH)
L. R 4R OSSR  TRE CTdH %, Fig. 8I1TITKRK
Y ZBGE O MFRIZ K AMATRUL AR L7z, BRI
THA LT =23, iy 7 -84 V2 b= &h
72 PC THBIFNT S . (28 1R Z L O NAJEAE A
—ExRoERXcHhishs, k., 7— 2@ ET
BN IR D 720 10 FETH 5.

TED

WAL TIEMFR &40 9 8 LS OIR R D&k -
AR AR 2 T L2, 2 ORI E RO D £
L5,
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ARRMHEEOSRIRERMN —BEREREA (MFR: Magnetic Flux Resistance) —

Needs four AA batteries

! l g

MER probe MFR measurement device

Configuration of measurement device

- EHERSE © +0.2mm

- RRAEIE 500K H (4~5mE X OIREGE, fE¥
e[ S D)

CENTEIRRE  To— T BT RS (R A
TV L)

MFR O C kg R TERE A W 20 LT, (BBGE
DB H 5\ IIRECEE DM EA2EB§ 5 & & i,
JE R R, RIFm THNEE OR EI2OoRFsZ L
NTES, THUIRBIBEAAREZ D X v 7 F » AW

/4

bt

BEEEEN  Inspection status of heat

exchanger by MFR

DB iz O2EnD, X VFF Y ZaZ N T TV b
DR - REBEEERILTNT VA EHEE Z L0
BEE 75,

5| R 3k
1) &A% (1), JP 2017-026353 A.
2) [F A% (), JP2017-026354 A.
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)i @] |

HEI 2 FIHH U 7= CEF LG 7
— 7 vitro PRSIV L —

ARt BRI 2L

Nk AETF

LI Ko T3, 2oL, LB [kl

LA BRMREACH (Registration, Evaluation, Au- DIERE (i) | & [rhitMiao i RIZEMRE] 12
thorization and Restriction of Chemicals) < HA DAL T HHEEFTANDLETIHETE 59,
e (LB OF A R OBGE S ORHNCBY 3 5 HAH) FRYTE A & S HIEE I 45 0 2 AR MBI,

T3, B 2 50T EmE 2 R L L FEMINEIE, 2 DFEA (FPREAND L) . B, b
T, BERISIB U2 278l 2179 F2RD 5 Tn DR - #E 7 & B WNFITAT 5 F TRl % T2
202, 65T, K& O IE ORI A T 5, (LFEWENOBEBZN ORISR Z 3 &, fif
MEL 22D BEAL R R O R AL OB A 5 FER M D PEAE R MRS DR E D [HiEHINE D RE
& O WS HEAEEORE D 5T, IR RIFT—T5. *‘?%Xlﬁlf't%ﬁ/ﬁifzéf@ﬂ%?a’( 3
RFERAFEDO—BR & U T Y1I3201146 2 55481, #% AT [riEla N 2 EMEE ] 128 8 A R T &
WHEXBOT Y 27 b [l E F0H 72 %1l EAZHNTWBY,
PV N 6 B 2 [ B St i A P i oD R 7 Z 2T, invitro GABREN) T LiCD £k it
IZBFE L. in vitrofiEa R BRE D BT % 17 - 72, FEARIRAIRA 5512, v ZESHIIE (embryonic

EZ AT, MR & 0 KSR & 2 g3 #m) - 50 stem cells) Z%GH L. in vivo (CEIK) O RE
1 BE L L OB IRIAEBRE 2 HIE T2/ Th 0. 1L WFE & in vitro CRBLL 72, #REIERIZRIAO [ 1
FOVE ORI OB (fhitEEE) AFNRD & MR DIERE] DB %4 5 12, O,
it MR AT A L CHEEAEHO D & KO, @R A e L. X iRz

B [T O R BIZEMRE] OB T3

(1) Differentiation assay

Day0 -\O/_\O/_\O/_\O/- Day6

Differentiation
(Floating culture in 96 U-shaped bottom well plate) {*
(2) Neurite outgrowth assay {* A& A
&
Day0 -\O/_\O/W Day6 'w Dayl2 Dayl3
| | | |
I 1 1 1
Differentiation Maturation Neurite outgrowth

(Floating culture in 96 U-shaped bottom well plate) (Floating culture in dish (10 cm 0)) (Dissociation culture)

(3) Neuronal function assay F— {*
Day0 \O/'\O/'\Q/'\O[ Day6 \/ Day19 {i‘ (* Day47
i % %
Differentiation Maturation Neuronal network formatlon
(Floating culture in 96 U-shaped bottom well plate) (Floating culture in 10cm dish) (Neurite outgrowth and connection)

(Dissociation culture)

BEEE  Three in vitro neurotoxicity assays using mouse ES-induced neurons
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BHRREFALREERRE —in vitro HIESMEFTFEE—

e O G BB RE & fRERIC VW s L L7,

<0 AESHRH S DRl ER

ESHllI IR N © X % X afilaicob§ 5660
Ao T05, RAIEZT Y ZDZREINA S EHL L 72ES
M2 5. BROMINaEE (IRkkAE) 288 Trikififfa~
&g 2 AR R A U 72 AL
BAIHG e LT, PIFORHEEORMRE 1T - 72
(Fig. 1) »

[fRiZHRBRODAZRE] SHEE 1 - HEDE~NDRE
S EDRFE

FESHIEAN O I B A e E & R 2= 8B T 0%
BEOZLAZRIEE U Tt ORELGHE L 72,
Tk, R LOBIC BN X N 2 Tubb3 LT
Relnd{Z 128 H L, ZORBIEEHBE L THRIEES
2495 [J65ESHINE (Tubb3_Luciiilid & UFReln_Luc
Mila) | 21E8 L7z, 20 [H2ESMINE] % 7-ffi%
OBENZE D LRI X 5w b D R84 ]
O IZEHI T & 2 7L AR L7z, BARIIZIE.
R DL EFEE TR L2 [DEBESHIE] 1212y
BARMU, 2LBRstseHE. Ml 5 DR EE
% &0 B HETH 5, ARNEERERIHO
ARSI A S X R I T 2 MG XN TSk
T CIE, ARG A TIRIRE 2 6 RO RO T 235580
b, RV E IR TWAIFL YY) a—-)LT
FNURAFILL =TI TIIFERITHEITZED Shd, 1
0 OFERAH 6Nz (Fig. 2) . ffEaEED 1585

(A) Boric acid
125

100

Relative luciferase activity
(% of control)

Concentration (ug/mL)

T T T T T T T
0 8 16 31 63 125 250 500

WPE., 17BREE I D TR D 21 4 1T - 7255 5.
Tubb3_LucHli i % O'Reln_LucHll iz T 0 4x & 0 T3 %
(Bt - BB 2 R U < HPE L 281E) &, 2heth
72% KX V80% & RAFTH - 72,

[tHEHAFRMAZEE] SHlE2 © #HiESEHRAD
B EDRF

HiEA X =27 F 54 F =12k D RGO E %
R OIS HBE U, AR RO B
A 5 FEORRET > 720 £F. B0 ahisHe
DIERE % H B X X 5 251 M R Ryt 5 vk % it
WL L7z, RNT, fPdife o e Eg 2 B L.
RS & ik % X4 5785 A — & & whidiiia o
MOMGE, BX, KXE»SREL, REHOR
SEHBERTE S HEEMA L2, ZOHB)E RS
. ESHERa LB A2 12 H B ISALA 938 % 3
L. 24B5f#%ICHE L 2o R » o mtof
A Y BRHIE A M L 72 (Fig. 3) . AT%H
W, b b OEENFHE TR OO ERICEEE &
IFFZEeBnWE IR TS (£ 4) MeEr oL
I X FOLKER (1) 2 E07-mgmtt 2 A3 51L%
WE, RO, o) VR P F VAR N L%
O %R & W EEPEIC DO CEHIG L 72, 3]
fExF AR (1) TlE R EROR DK T2 540
TR ORI ARIE X N zh, H o ) ¥ Tidph
REROR EANOPBIRD b hixhr 72 (Fig. 4).
4R PEE K& O LI BE MRS DWW Rl L 22451, 4
RO THERIZ84% T H > 7=,

(B) Ethylene glycol ethyl methyl ether
125

1007 .‘é‘?\k’é”é\o\.

0 T T T T T T T 1
0 16 31 63 125 250 500 1,000

Concentration (ug/mL)

BN Luciferase activity of Reln-Luc cells treated with boric acid (A: positive chemical) and ethylene glycol ethyl
methyl ether (B: negative chemical) during the differentiation period day 0 to 6
Data represent the mean +S.D. (n=6). Control: non-treated cells
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BHREFIA L REERR —in vitro HRESMFTME—

(A) Control (Methylmercury (II) chloride 0 nM)

(B) Methylmercury (II) chloride 100 nM

PBEEEN  Automatically discerned mouse ES-induced neurons using an imaging analyzer
Representative images treated with methylmercury (II) chloride 0 nM (A) and 100 nM (B), respectively.
Blue circle: alive neurons, red circle: dead cells, green lines: neurites

(A) Methylmercury(II)chloride
125 4

100

o ~
IS al
1 1

Relative neurite length
(% of control)
8
Il

o

0 30 50 80 100 300

Concentration (nM)

(B) Saccharine

R e e

0 T T T 1
0 0.1 1 10 100 1,000

Concentration (M)

BGEEW Total neurite length treated with methylmercury(II)chloride (A: positive chemical) and saccharine

(B: negative chemical)

Data represent the mean +S.D. (n=6). Control: non-treated cells

[ O RIRImERKEE] STME - tiEimiaD
BEXULEIEEEN D E ST EDRFR

PRI X GBS K O A RE T 5 4. £l
ER7 L4 (multi electrode array) ZF[HL T, [l
R O B ERRE ] 2 R leOE EE) (v
F) & UTHA TS 2 Fiha ML 2, L8
B 7 LA L3645 O TR M 23 B & Mz R
(Fig.5) OZ LT, ZohoiiiilaziEizdse.
1T AR AR U 72 eI > 2 L & (1S Rk
TZ5LDThH 5,

PRI © ORI & 5 A3 2 FC i s
IR LIS A ZET 5, fHRIOIEROTEEIIE, i
B2 T < 7)) 7HINE (LR 2 RSB 3 5 ke
e Cid i) 2NEEAREIA RT3 M5
5%, 9. Wz RICHEES 2153851
. L7 (Fig.6), & ZAT., Ll cicstsh

S St ST

multi electrode array

Electrode Neuron

BEFE  Neuronal culture on multi electrode array

57T, AR ORI T, il 4 O
THL LTI E N 2, —H, R AR S
% EBMaD > 7 F g (FE) LTtz hs.
ZOHPERHAL, KHAICRmmd 2 5882 K708 #
HE7Z & D SMRrET % 38 U ik nlg O 2k 0T i %

42
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BHREFALLRBERRE —in vitro HRESMFFEE—

BGEEM  Neurons and glia cells derived from
mouse ES cells
Red: neurons, green: glia cells

Frequency of neuronal electrical activity

Electrode No.

« Synchronized signal

Time (minutes)

High
frequency

Low

2446

0

frequency

Graphic representation of neuronal
electrical activity occurrences on multi
electrode array
Synchronized electrical activity was

observed.

Relative electrical activity frequency
(% of control)

(A) Muscimol
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0.3uM 1uM
Concentration

3uM

WES, U7ze WISRMET. 270 7l 64 Lo % 531t
FIGE%19H H Ol % 2 B 7 L A [ C3- 45
FLY 7P UEBHIL AR, apRiaE oA L
TIERIZERBEEZ R L T B Z L 2B 5 (16l
L-B&EE)] #3522 T&72 (Fig. 7).
A BURE % IR 2LFWE LV E-L. &
03, ZOBMEEETOE S BB 2 2 )
VERML, YOFAERGE Lz, ZORER, miET
AR DB GBI DWW A A, HE TIEIEI A
57 (Fig.8). YL LDk, < ZESHHlEA & el
L 7= fieia & F O 22 ALV & B 1S W& e
DOFBEHIE M T 2 Z e TE 7,

BHVIC

INE T, AR EERIE S U T3EM A W zin
vivo FHITES R TH - 7220, THF KERRRIN %
DN Zin vitro SHIEDREEER B DAL 5> TE TN
%, MthTY, ZOFAFEHOMRIZERDENDS Z &
%<, v AESHlla 5 5 LEEE L 7= siisiilia 2 F
T, BRI Din vitroF M # B L 72,

— RN in vitro ML T, BIMIMEALICINA T, 2
KA O RUPE 82 Ik B OV IR [ e 25 & bk % 25 %
Uy MAB B, fE> T, BAAHLEIE ORI~ D
XIS T <. BB I I W TR AR
MO R E R T Z LIS TE 5, Sk,
HA5MEEEE L TR FICBy, Yo
FAFE - MERF D &2, S RIBAFE U 7zin vitro #hiEa S TAM
WAEEHL TO X 720,

(B) Bicuculine
500

400

300

100 ’—‘
0

OpM 3uM 10uM 30pM

Concentration

BEEEEE Neuronal electrical activity treated with muscimol (A: neuronal activity depressant) and bicuculine
(B: neuronal activity stimulant)
Control: non-treated cells
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BMREEFALREERE —in vitro HESMEFTFMEE—

5 XK
1) BWEEES, ILBECBI S22 ) —= v 75t
fili - V) A 2 &4l http://www.meti.go.jp/policy/
chemical_management/kasinhou/information/
ra_index.html (£H42017/3/30).
2) HH 545, NEW GLASS, 22 (4), 48 (2007).

3) “Guidelines for Neurotoxicity Risk Assessment”,
Federal Register, 63 (93), 26926 (1998).

4) B. Z. Schmidt, M. Lehmann, S. Gutbier, E. Nembo,
S. Noel, L. Smirnova, A. Forsby, J. Hescheler, H.
X. Avci, T. Hartung, M. Leist, J. Koboldk and A.
Dinnyés, Arch. Toxicol., 91, 1 (2017).
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BEHIAKIPSHING 2 FH U 7 T B E PR
FEIGIIE (FOP) D)Wy EfE ]

KHAFERBEER A1
I E S
7 ARG
IR
iPSHlfa 7L AT

H 2

S

it

AT A - EFL W B 2
I
H FHEH 5 s

EC®IC

iPSHfE (induced Pluripotent Stem cell, AL % #¢
PeEpiiie) &, il 4T &I D 4D DERBLR T %
PRSI S ORI EA T2 Z LIk DER & h
% ESHlfa & FkkDRES) & F D> ZREMERIaTH 0 .
2006412~ Z iPSHIAE D, 20074-12iZ & b iPSHiIfZD
TER G & 22, 2017413 ¢ T iPSHIRE O 1E LA
510FFEDX YD D& & 5 H, iPSHIREA & /EBLL 72
HaRG e 8 R oD e o B2 1 R N D RSl YT
IZfrbh s &, iPSHINE % F 72 B2 R R R TS
DEFEIZA->TWS, /2, AFICN IS —F v
VRN GRS R K O ARG 2 DWW T 8RR
BRI T Tl D, iPSHIRE & B 7= hibh
WIZETETRIBELT D EEDNS,

— 7. FEREMFZERCAIRIZ B 5 iPSHll DA HPEC
DWTE SR SN T3, BED 5 O
U WHHRR O ML % iPSHTHEA S F/EBLL . Zh % (8«
R RHANZ 7 ) — =V IO B RAAIZ S < D#
2R T N T I T TN AT T\, 7z,
v b TOHEGREMEE K0 BRI THIT 5728, iPS
MBLHSRDOMIlE L T34 2% 2 AR DESLZ LT
D IR0 B & W o 72 fisk# DA E e BB & PRI B
Z L %HIEL 72 “Organ-on-a-chip” £, & b D
o3 Mk D SRR % in vitro THELT B LA 4
F” Filioife g X »AIITHbh T, HEDJH
(KRS RE DI, WG HEE D PRI 7 & 136 F vl RE 25 5k
BRe LTRELMFEN TSI, EHE, EFLEH)

* 1 AR IPSHINRFZE T IS kR F 7 B

BTl - Ok BT A R 2 Ak B ZEATE BIPSAIEE 7 K
*2 BUTIE K AR BRI 2 L BFFEARER PR RBIPSAIEE 7 A
*3 HUERAE 7 4 U A - FEBRBRANSET, KoFReE A i ert A

MITHERTH - 72352 ¢ b T ORGSR T3
ThHo 7P LHME T DY, ZD & sdilh
76 &, iPSHIIBIESHRET £, & L TOIRYCH]
e Z THTEZMHEY — L oTn ZER
THENG, R BEEKIPSHMIEZE O 26F7E0
L LT, sUERRSAIPS a2 i & o k[ 5Eo
R ZEFIT 5.

FOPZEERRIPSHlia%Z FAL\ic FOP/RREDEZEH
1. EITMHEEMEERERE (FOP) &7

FH O 1F, BEHRIPSHEEZ WS Z &2 kD,
FOP (Fibrodysplasia Ossificans Progressiva. 47
FACMERRAE I BUE) DOIRREMRNT 21T > T Z 729D,
FOPIZ, HEEFRIIK200 W NIZTAE SN, AFTOHE
FHEAZT0-80ANFEE L F A 6T IR IS 78[5
THEETH 5, BRIIIE, A A, . &
W o 72l A 2K & I OERRIRR SN S
WAITELES BT 5, MEATHEO R EE AL A R
L5529, F72. SMERHEIRE, YL & DORIE
RS IEY — FICK DB LABIRNICHET 55 “7
L7 =T w77 ERRENDIBIRMN T 5 2 & AR
DO TH 5. TFFEE O HBUZIEH O RARRIEA
PR FEEEER, KSR, URERIEI SO nfE: A
Kb, ZORR, FAOCIERIELES 2. HE
WIS BT 2EMERE L BEF &%, BMP (Bone
Morphogenetic Protein, KK 1) O I HZHEAK
D12 Tdh % ACVRI DA HERIFEIRZE T A FOP D
JRAIKITH 5 Z EA 20064 ICHE XN TN BY, ZD%
BOMFHEIZED, ACVRINY 4~ FTH5BMPDIE
FET THEEMICEELE NS, £2EBMPIZL-
CHENZEEL SN S ZEBRFOPDJEIRTH 5 L% %
bNTE/,
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BERRIPSHlaZ AV ETH B LR R EE (FOP) DREREA

LLBD6, IMELEDRIELAFIRT LY —F
THEALDBIEITS2 “Tv7 =797 &5 %<
BT RWAE, Sl X A= X AL TR E
AL < IREERDOBRD 7201213 X 5 & B
BB TH -7, FOPEH LA UERAFDOBAT
Az~ ZOFEB ST, HAERIGE
LEBTENE, BTy ZADOWERRICHER H B T
EAVRIE XN TN, ZD XS 555 A 5 FOPEH
HisE DMk E O 2= @t B ERh T b % & bz i,
AR TR ORIRIZ & 0. BRROBE L 25| & 32
Db bZens, BEDORIMEAERS 2 6 Ok
U ES TH %, — . FOPEEHRD IPSHILIL,
— B AR IR BRI 3 5 Z L S HET A D
X HICHERMICIIRIET X COMIIZ b tE 5, Z
D& A 5. FOP ORRREMNTIFZEI o\ TR #H
FHRiPS Ml & 2 D 3Ll 2 Wi 4 5 2 & 1S3 IEH
ICRELAY vy 2D B,

2. FOPHENY JFILORZE

HHESIXES, FOPREEDIO% L TR, 5T
% R206H% # ACVR1 (FOP-ACVR1) #4745 &t
SO EMEA & iPSHIE (FOP4PSCs) %M L7z, &
512, ZoiPSHlilas & MIERIR Z 12 & © FOP-ACVRL
AWARNEEL 2, #EFERAE—-03 Y ba—
LA (Rescued FOP-iPSC. LA F resFOP4PSCs) #%
fEBLL 72, 7=, iPSHINEA & & Wi Ok IFH O
—DTh 5MERMEMIZ (induced Mesenchymal
Stromal Cells. L FiMSCs) % #%Hi L C step by step
128 & BV A AR S EBRR AR L 21D,
Z DFEER R & Fv T FOP-PSCs ° 5 iMSCs  (BL T
FOPAMSCs) ZfE#lL 7L Z A, ZhE Clohlnds
R TRH EN T2 BMP ¥ 7' F L OJTER B ~D

SLHETUE D FffERR =0, LA L, FOP-IMSCs iz
BIFSBMP Y 7T ILOTHIE TS DT2THD, ik
W27 v X4 R E T 2 HREND T LEEDTTHE S
SHE T3 A D 572,

ZD &S ka5, FOPOARER &I Eitd
BMPILEMO TS 2 /B L, WAETO
ACVRUZIZAEHI L7\ 4, FOP-ACVRLIZH L Cidy 2
F%EonlZTAIEHER DV Y P23 5 &N HRF%E
7 C. BMPRKEIZTGEB Z—/8—7 7 3 ) —IZJ&T 5
U A FHY30FESHIZ DWW T, FOPiMSCs & U resFOP-
iMSCs N\ BMP ¥ 7" LG AL BE & #eET L7z, 2 DA
B OARIITGE-B Y 7 FNEAEET 505, BMPY &' F
JURZETE L\ Activin-A 3, FOPAMSCs 12X L TDA
BMPY 2 F L Zonic$5Z a2/ LD (Fig.1).

3. FOP¥EmT JFILDin vitroTOEN

WKIZ [Activin-A 28 FOP-ACVRIF§ %112 BMP ¥ &'
NEEET S| WA, FEFRIOREBICES LS
ZREM (72 847) ICHETINPES P, in
vitro THiat 217 > 72, FOPIZH T 2 Eirtigibiz, £
TR E 2B L, 00T Z OFRE AL
LEBENS NRETEL S0 TER SN
%, ZZT, BLORYID AT v T Th k51
x4 Activin-A DIEH % in vitro TRNT L7z, 31368
ST XA RTHB 2D DL T v ¥4 AT,
R HCICEHE R Z 2 TSRS T 5 TGFA3R
BMP-7O1EH & Activin-A OFEH % MG L 7=, 2D
FEH . TGF-B31£ FOPAMSCs & resFOP-IMSCs T i3 1%
ZIRBE D LA EE 2R L. BMP-7TIZ® R FOP-
iMSCs THHLTTHE A GRS 5 7=DIZxf L., Activin-A &
resFOP-MSCs & bt U FOPAMSCs {2 364y T8l ik
bR E R L7z (Fig.2). X512, XKL

%\ * %%

= 47

3

£ 3

[a®)

€ 21 .

] . ol —

m () T \m\’:j\ T T \ﬁ\ \’:I:‘\’_‘\’_‘\’:I:‘\W ﬁ\m\ T \’_‘\ﬁ\ﬂ\ﬁ\’_‘\ﬁ\ \’:I:‘\’:I:‘\W\
PO P YL P PR L LIPS PISI I ETYIOT TR
8 8§ T o R AR R AR I IIINIRIITSF

& & Q Q Yy X R R KRS S
§ 8588885588858 F55E885875
AN

P FOP-ACVRI specific ligand screening?
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BEBRIPSHIEZE BV SETH R LIEREBRTRE (FOP) DRRERERA

()] TGF-33

resFOP .

FOP .

BMP-7 Activin-A

.

B Enhanced chondrogenesis of 2D chondrogenic micromass of FOP-IMSCs by Activin-A stimulation?”

resFOP FOP

BGEEEN Enhanced chondrogenesis of 3DCI pellets
of FOP-iMSCs by Activin-A stimulation?”

7 A EEL 5 Z L AV HTBE S 3D DR XLy R Ty
4 T Activin-ADIEH ##Ef L7z & Z A, FOP-
iMSCs Hisk Dk < L~ NI AT K #CE AL o
BERLTBD, KORAL kEANEHEL TS
ZEhbhr-7 (Fig.8). 72, GAG/DNALL (ki
HETHBr) A% ) H v EEDNARDITS
0. ZOWDBENEERE HEBTHEL THhb 2 L %
NE) R COL10AI. MMPI13 X% U'VEGFA 75 & D%
O 3L~ — 5 — DFEBLE [ I FOPAMSCs HIk D
WENRL y b TEVEZRL T2, ZhsOfRER.
5. invitrolZ 5 C, Activin-A (2 FOP-iIMSCs D k&
b & SEE IS 5 Z LR S hiz,

4. FOPHEEMNS JFILDin vivoTOER
%12 in vivo TD Activin-A DIER # ¥g4 3 729,

—/@>— resFOPMSCs —L@p— FOP-MSCs
o Activin-A o Activin-A
expressing expressing
cells cells

PG Transplanted FOPAMSCs were ossified in
vivo by Activin-A stimulation

Press conference presentation of Center for
iPS Cell Research and Application (CiRA)

FOP-MSCs & 5% M id resFOP-IMSCs % DoxycyclinelZ
JB& U T Activin-A % 42 9% C3H10T1/2fllatk & 4k
IZHEAE~Y Y 2 (NOD/SCID) (fhEL . 6l
U7z, ZTOEHR, FOPMSCs ##44ii L. # Doxy-
cycline T Activin-A & #5E U 728807 TOA, BHE 2 FLRT
a2 57z (Fig. 4). ZOMRED. Activin-A
2 in vivo T FOP B35 iPSHll e Hi >k o ZE i P& T IR %
43 Z LR E iz,

bW
FOPEHHKDPSHllaZ N 72MEHZ K D, Ac-
tivin-A B FOPIZRERN 5 ¥ ' FIMEEEAER T2 &
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BEHRIPSHIlZ AV ETHE SRR BUE (FOP) DR ERZEA

AR U772, X 512400 vitro X W in vivo TEETEEE
RDEAND AT v 7 Tdh 2Hi 53t % Activin-A 2358 )]
e 2 Z L A MIC L7z, ZORRIK. ZhE
TOMHAEET TENOKRTH D, BHHKRIPSH
RaDFEBIZN B 2 EHAEEZ R TR TH 5, £/,
F5 5 OWE LIZIFREIC, BlO L —T 95 FOP-
ACVR1/ v 2 4 V= 2O MEE K A3 Activin-A
Pk THIfilE s L5 E STl 12, FOPHY
DERAEAL 7279 Z{HRIZ 351 T Activin-A 235 5E
IZBGd 3 ZEAREN TS, —h, SH%EELIC
Ko TR ONMAR, BEHRMEZ W =8ErT
HBZ N6, FOPEEZEDFIZI T S FEERIZ Ac-
tivin-A RE 5 L TOWATAREEA S W EFE A 5 b, Ac
tivin-A IZSIERCANGIZBIG-§ 5 LOWE R Z <. 7L
7 =7 v TEEOFAIZEENIH S LT 5 e &
W SIEL in vitro X in vivo TFOPYRRER ML L 7=
EEERDREETE -2 &0 5, iPSHIIE A F V2251
FOPIHFEAIDZ 2 ) —= 22 by MEAYIDIHDET
flizED THE LB L TS,

HEF

AWFFEIE, HERRSEIPS M2 = I Pt Bidz
Fe Oty B OfERE: & K AR AR 21t & o 3t
[ 78 TR LIS 72BCR TH 0. HEF R UMEA DIGE S
TdH5HERECTTbh E Lz, 72, AW
W7z iPSHIBIL.O 72912, T ITHZ & L 72 EEkk
XD TFBOERIEELH L B4, mikic
KO EFHAMFRUCHNTE < O IR THN 72k
& ORATCIE S L L B &9,

5| A3k
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VUREB 177 22 BRI a5l

HAXAY T 4 Vw2 ZBASHE

T ®HIC

PURBRSE S ORI FE T3t & 5 2Pk A EE $ 572
DIZ, Pk % R ESRE TR § 5 2 & THiURO3EY)
BRER LT 2 A F & G0l 3 2 FEE2ZPUH S hTn
%, OS5 & ORGHE & EEEAT 5 55
. FU— A —FHURISEAL, $%59589Zr 2 Wn 75
EDFHESIESEFECRGRT 25801 H 5., WIhic
BWTe., TOEABRIAOT I 7 Bk A & &It
LA B AT H D 7 O AR R AR %
525 Z EHRREETD 5720, KYBHERIE S22
HNOHENMRE I NS, T, PUREER DR
O EED—D L Uitk % SERI%E Y 27 A 1CFH
THILENRD 5. MAEREDEAAE (ADC : antibody
drug conjugate) # [R¥EfH & LTI 554, (L%
NS 2B A 5 Z &3 R SLESBEOBUS A 5 ik
WTIEAV, ZD7, MR iR 208 A5k
DRI TNEN, ZOEAFENMEHETH 5 &3
SVHEOCONEIRTH B, HlZIE, EETF LFNET
T —FIZ KO EPAAF AN EA T X BHURDOMERLIR,
AN OBANE U TR DB L TR ENH D,
IS DEETRIZEMTH 5, T80, HikioH
U CEGITEN R A T & B2 H S h T
W5,

PUANDBRI4F R AEER LT

RS KR FOOH th —8d%i3. 1gGHiikD Feiflk
DR EFNIAERT HRTFF (IgGRAXTF V)
ERINLTED., IgGREEXTF P2 L TH4 DIt
B & PURICIBETY 2 sl (CCAP: : chemical
conjugation by affinity peptide) DBHFIZKLI L T
BV, HARAY 7 4 ¥y o AR SHIZRERE K L3k
[AC. CCAPEAE Wik RIRGRIE AR L. &
PNEREFEAIC RUEEEE U 72 PR OBLE ISR L7z, Pifk

* BUTIE ¢ 0FE - SRR TS

RIEMEZERT v H
FEMFAEG A

DRIEAEFFL— AT LTI 20, IgGia~XT
F FOARIZF L — b EFULL 728 O & PURICBATS
% (Fig.1)., gGREAXTF FENLEFL—2—D
WA HOMETH D, IgGREAXTF Pk
AN ZRG AN K D Biikh DR ED ) ¥ v ikEE &
BHBEIRT 5720, XTFFFENLEFL—4—
PRGN ECHATH B, Gk, IgGHIAERT
F FOREEEBELNEL 22 & 5 728, RIRRIZIIRTF F
NI TEZI20TREE LD EERE B, 14
VAR T A K DPURIZRTF F R 1SS L7=dt
ROR %53 - KBS 2 Z L ARETDH .

CCAPRZEIC K DHIFDRIE

PR~ DF L — MEAHIZIA S FH T % amine
coupling VAT, PUAHFICAHEST B ) D VERHIZT »
A LIZF L — PAVBET SN S 72D, PR PR
MiZdF L — M MBETI SN B W REM2 H 5. ZHIxT
LT CCAPETIIPUAD Fe IR FFRANZF L — | 28
i 5728, PMROHFEGEREEISHER W EE L6
N3, 22T, BEEEDENC K B PAROREA K
O RPEANDOEEW & 02T 5729012, FEREKRE
PR AP & K FRTTE & R L 72,

1. SPECTA X —¥ > JIC L BHEDHIERKEEED
in vivo s

HER2E F Bl fakk (SK-OV-3) & HER2{I 78 B
otk (MDA-MB-231) % #AH L 7=~ 2 & T
SPECTA £ —2 v 7% Ffi L 7z, CCAP X i3 amine
coupling ¥ T In f25k L 72 Ptk 2 g~ o 212 5
L. SPECT A * —¥ v 7 %% L 7-85R % Fig. 211
o MR & B ICH5-5% 6 A 5 5% 3H £ T
HER2EFBUHHRAIZHERI L TH D, £7- HER2{EFRHER
FUSIIER L Eh oz KA XA =DV IR, M
B in vivo TOHURDOFE R ZFHH L T3 DTH
% H, CCAP#: X iZamine couplingy T Inf2qE#k L 7=
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PUABRRAL4F B AIR IR R 1l

IgG affinity peptide Human IgG labeled Human IgG

8 Cross-linker
pH5 5, 15 min
Effector functional Purification on ion exchange
A ligand chromatography

BEEER Overview of CCAP method

Post injection:
6 hours 3 days (count)

o
£
=
=]
Q
3]
£
£
<

All images display on coronal slice images and an optimal scale.
yellow arrowhead: HER2 overexpressing tumor
white arrowhead: HER2 low-expressing tumor

BEE  SPECT images of different HER2 expression tumors

PUAIZO TN RN THUR 2 R R IZEER L T % Evaluation of the immunoreactivity
T LR E Nz,

Labeling method CCAP Amine coupling

Radiochemical purity 100% 95.8%
2. Immunobinding assayiC & 32 SERAEOHREREE HER2
AEMEDin vitro T Binding ratio Ovﬁgi)l(gise?{ng HA0L2" 180107
CCAP #: X id amine coupling 1% T 111n % 3% L 7= %) low_ggizssmg ) 1202 05203

P2 U, SYUAOPUSERS ST 278l L7z, & tumor cell B -
FaE T n 2 1568 L 7Pk 2. HER2S B bk Mean=SD, n =3, *$<0.01 (SK-OV-3 vs MDA-MB-231, Student
i3 HER2(GFEBUMINabk 1= Z W2 hif il L. & A ttesh)
KU TR LR E 2 BORE IS & > THlE L 7= #l
JalZHE A U 2z Puik S ONE i L 7= PR O EIG 2 6 il A2 72 ¥, HER2(EFEBIMIAaAKIZ K LU TIX CCAPHE K
AR, BEREIC X B PURDRSETEME A G L 72, Uamine coupling {5 TR L 72 & 5 & OPufA & IRITHS
HEERE TOMAEFE DO R % Table 112779, CCAP AMERE BN 6, Ml 5 IERERA 2 AS
13 amine coupling £ THEEE L 72 §11A D HER2/H BORBIIRZ T o0,
FEHMARANOREEHRIZ, T FN114.0+1.2% X1
48.0+1.0%Td . amine coupling I HARDHKI50% 3. EEBERUVXL— MIL2MAOREFEMEAN
BPURNDFEEEMEEZ IS5 TH B DI LT, CCAP DEE
BIEPURANOREBIEMEC & > 72 B AE RIT Sk r o PUREEGR I C 134 2 O ERME AR E M TE D |
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PB4 EARIZRE W

Post injection:
6 hours

All images display on coronal slice images and an optimal scale.
yellow arrowhead: HER2 overexpressing tumor
white arrowhead: HER2 low-expressing tumor

BEFEN PET images of different HER2 expression tumors

BT 2RI K> THEAT2F L — M 2EET 50
Whidh %, SPECTA x— ¥ 712 THH L7z Mn {5
Pifkiz L — b IZDTPA (diethylenetriaminepen-
taacetic acid) AL CW%, ZZ7C. PETEMTH
L87r RO ZEDF L — b & LTDFO (deferoxamine)
L. CCAPIAIC THUARKEG. % 1T\, SPECTA
A=Y 7 EAROME~ T 2 & W72 PETA X — ¥
V7 RFEREL 7z, PETA A —2 V7 OfER% Fig. 312
RF . SPECTA 4 — ¥ VW =4~ & 2 & [Alk
O~ Z&MHHL T, PETA A=Y v 7 &L
& Z A, 55602 5% 5% 7TH £ THER2S %
BSOS MERR T & £ - HER2{EREBIE A IZ 1
LI SN » o 72, RIERD & BT PERLRR K O

FL— MZK5T, invivo TOPUROPUFFF B X454
XN TWBZ LR hs-,

PAESS TS v b T #— LB~ DI H
CCAPEIZIgGAEA X T F F % IgGHifko Fe ki
ORI ERINCHS A T AN TH 0. IgGHRES
NTF F ORI 2 LA EEATRETH S, D
0. PUAROKEAHE A TAF L 72 S i B 2 B AiPTAR D1
PEATITRE i T 5. £7-. CCAPIEDF|E & LTl
—DJFETHA LB (5 BOUWE. &5 1 etc.)
BEATES 120, FMIBREIVBAETH DL LT
5N%, SN LA X — 2 v i & 5 i
PERGHE % 5% L 7= PUARLIZMZ 8 IgGHEA X 7 F RICft

For in vivo diagnostics For radioisotope therapy For in vitro diagnostics

» 7 4
With With With
PET/SPECT nuclides alpha/beta emitting nuclides fluorescence

(eg. 89Zr, ¢4Cu, 111In) (eg. 225Ac, 99Y) compounds

BEEW  Platform technology by CCAP for antibody labeling
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59 2WEAEALSHZ L THRABGEIZIGHTEZ %
(Fig. 4), #lZ13, PET/SPECTA x —Y V72L& DR
ZEER (REICHEISAEIK) (SAFAE 9 DR DL R T D%
BlmaAaHi U, RIS U GEEICRBIL T 5
ST AL, IBERICHE & B BUR B RE T hUik
ERGRL. WBEEELTBHTA2 2L MHETH 5.
F 7z, windk & ERRIC, R REEERLRR N O A R 5 T D
RBAEA 2=V VS THEERTENL. EEMEEZEA
L7zdith & W5 Z & T, 3044 F FFRili ol
MWHRETH B,

BhIC

CCAPIE. PuGERRREZ BB Z L kAo ko
TEPURICHEG X B Z L fEL k5, 72, XT
F F Pk AT RIS X8, YR B % 5
WS BT ENHETH D720, i B BT R 5
mAERSICEE T S H e LT T E 5,

Wbk, CCAPIEIZBA§ AHFHIZ DWW T, AR
TR DL OHFPA TG 1, BB OIBATOHP <
MRS R A S LTS, £, Yk, bk
At v &4 — & IR THE L Ty 2 FERIR

PET 75 ¥4 * — 2 ¥ 7 3B Mt | Tt 4 % PET
BB OZFEHE & Vo 7R — B A2 FEM L T
D, INLDREEY -2 TR &5t hTh 5, 4
FHIZZEEY - 2 &M U T, PilkREE S 2 F s o 3
EBZEEIZ CCAPHN 242195 Z & T, PilkESE M
DRFEIZHIS 5,

HE

A, BSOS Kebe BETA0F7ER A d b
FEW PR BIRE AT T 4 Uy o AAR
e OHEMHE TR LA ZRRTH D, WAL
72CCAPE & W 7 difkik, AILRIZEEA» 5 AT L
F L7z, ARSI TE DT F3 A 2 &4k
[AIfF2EE DOERRIEH = LT,

5| A3k
1) N. Nakata, Y. Shoyama, A. Hayashi, A. Tsujii, S.
Hashimoto and Y. Ito, “H A H)fese 25310
2 PROGRAM & ABSTRACTS” (2016), p.227
(P-20).
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BEEL 77 V1 ZELEIZ 5115 70 275755 il E
— HAF 2V —HIED ANl —

T ®HIC

AHELT /N 2BFDOX 5558 KD72HI121E, 7
INA ZDOEHFGALNBETH 5, 7354 2D EHm1L
EWIF BT O—2L LT, T34 ZANEBIZIRA L 7=
A & BHEEREN TS, FTE, ITO KM
RIADHEAMYI R FNR T DN S AR D
RO Nar U ALE R E. T3 ZAMEHZHERT S
RO ER L HMENTEH D V2, MBI ORI
FHIATEREE hTWb, X512, AT/ 1 2
DEGET O 2 TRATSZ I DS, ke L<Hb
NTWBHKSTE LTUIARET 6 h, #MEDOIHZE T,
BZERE T O Y T8\, BHEF v VN — PR
LT B RHIESLEARE & RO RIEIIRA L TF
B MIBT 5 Z 812k, 734 2FFmaF LK
TXHBZEIRINTNSI,

ARLSMZ G 7734 ZBEERFIC IR 4 AR AR A
THUREMEND B, BlAIE, BREF v VN-DAT
VAR AL U 2BRICEE L 72 4 L. 2 0%
WF TR AR TEF v VS — IR L, BZeh ol
MEhaZenmohTngd, 2, Fyv -
Iz 0 ) v Rt ORE R ERHVWeh AT &
b BH, —EENEIIEMR A S IZNERIZERR L T
2 ARDILEL - Bl ds K OMEHZ D & D2 5 DAL
g (ArEElL B AR L) R RO A B
B2LEHNTNEY, ThoDWEIZKERERIZT N
A ZHUTIRAT B REMEAE Z 6 b & DD, FiN
DOWBIZINETIFLAEREINT I b o7,

ARG TR SR IINKRZFEDOWIZE I — 77 & I
M U7e, T3 ZDFFa s e JIETHAE S v
VS — HER DA B O FEM 519 % iz, Fak
2RI OB ENEIZ DN TN T 5,

ARSI £y 24—  HffifR vy 2 —
Ka &k S0 vt

* DI : TR T M) —

TOtEREREHESEH
1. TN ZITRAT 2R OISR
(1) BZEF v YN —NOHEAMY)

F oy VN=NIZY Y TV ERE - E R R L. Sk
WSS LA & flE 45 2 sk, 754
ZHIZIRAT B HEEMED & 2 B2 F v v —HEOR
TP % BB C R T % B, AMTE Y. £E.
AFZKATEBH, T2 TIIEEMZER L -3
il 451l % A T8 6

Table 11213, FHRETHZEG| ZDOMT572F v v
JN—NIZ, 0.5h () KU 15h &, RFEIGH A%
A CHM % 255 & B 72 & & OAREANIY OS5 R %
N, HER EOAREAMYNL, VAR L 72512
hkrav 75 7—7—) TEHWERSHEE (LC-
FIMS) 12k DHIEL 7=, WThoRRE» 5 & LHD
AREAMP s S, RBEREARS LB
Do THRIBUIIMIM L 72, 7=, Wik, 5Bt xh
7 12{LE I ONTLA Y Z & OB s H % ol §

1L Impurities on silicon wafers stored in the
vacuum chamber

Compound No. Ratio of ion count

0.5 h stored 15 h stored
1 1.0 140
2 1.0 1,900
3 1.0 53,000
4 1.0 100
5 1.0 2.3
6 1.0 8.2
7 1.0 1.1
8 1.0 450
9 1.0 16
10 1.0 1.7
11 1.0 14
12 1.0 10
13 Detected Not Detected
14 ~ 48 Not Detected Detected
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e, 12{LAEMTNTHIShBEFBE L ZISEWE%E
R U7z ARESIE. F v YN —PISIE S BO A A
MIIREL TR D, 2o BT/ Z/EREERNCZIE U
TTNA ZHITRATHBNDHBHZ L 2R LTS,

(2) HHEAK &K TFam i RIT

TN 2 BEAMIICNA TF v V35—
WAL TOBMEOARPBAT S Z LIS TH
0. KIPFMIZHELRIFT Z LEndo L B0 &<
HoENTWB, 2D, AR T RIET
WBIZOWT, KOMEEL DY 3T Ek i %17 - 72
HRRMEN., F v VS — P ORERLE A 70 E 1245}
FHLALBYMINZ S GEhb elfEfllcahs, ZZTFy
YNNI DTIFIZ K D 2 6 Db E K S 72BE D, 7
INA ZADFFdT. Fy YS—NOAEEAMME, IV
RKOBEOZELEFA L 72, TIFEHETIE. Frv 03—
B & KR&BIRIRIZ T £ b v T E S 7212zt &
U, Pz ok L 72188 & IR L 72, £ D%,
F v YN—NEBIZEGET A T 2 b VKRG E OB
YDy % TRES RO R AT 5 72012, Wi & mHE2E

Al (100 nm)
LiF (0.8nm)

Bpy-TP2 (40 nm)
T2T (10 nm)

15% 4CzIPN / mCBP (30 nm) :

ITO Substrate

BEFEM OLED (Organic Light Emitting Diode) architecture

120 ~

100 ~

PESL U 7212 1S8R U5 4 S i CINEL L 72, AREANHE
Praid, aisE & RO M ATERHZ DWW Tl fs
KO LCFTMS #HWCEHIi L. KOEIEF v 73—
Fatoi U 7= DU B A SRR st o3 BT A& PO TR HE LS TR
L7zo 7754 ZDFFIE Fig. 1 1R $K5 D H
BHCRR XN 72AREEL 7734 21220 ¢, 1000 cd/m?
BRIETRICHRIE HHIHRED 90% 12K N3 5 & TORE
M (LT90) #FHfiL7=. ZD& X, 734 ZDEHLEE
MO & 5 Fd OB E PR 5 72012, SR
DFEF L — b IR 3 X OB NS 4T DYy
FCH— L7z, 720 MRHETRTE—D T 5 b &
HLU 7%,

Fig. 212, F v v/ =kl (Before) . vEH#%IZ—
Wi 22 kX% (Cleaning I). & 5122 H M E2edk
%f% (Cleaning II) 2% % T34 ZDFd, KD5y
JE. B OMRRERT, Fv v —AEBOTEHFC &
0. KOBENERLEZIZE22H6F, Hld ki
IZE L2, 2O, KOSEIITART &I 2T % £
T LA, Frmc kg a2 LR ohiahr -7z, —
JiT F v 3= 3057 EIERE U 72 ITO Hab Eoi

: 2,7-Bis(2,2’-bipyridine-5-yl)triphenylene

: 2,4,6-Tris(biphenyl-3-yl)-1,3,5-triazine

3,3-Di(9H-carbazol-9-yl)biphenyl / (4s,6s)-2,4,5,6-Tetra(9H-carbazol-9-yl)isophthalonitrile
:9,9’,9”-Triphenyl-9H,9°H,9H-3,3": 6’,3”-tercarbazole

:1,4,5,8,9,11-Hexaazatriphenylenehexacarbonitrile

)
[aW)
%
S
40
] B 12 < g
. 80+ b g 57
c) g 10 2 5
S 60 % 8 & 2
= 40 S 6 s
3 E 15-
g Y © 10
20 g
[] .l | 0
0 = 0 0
@ N NS @ N NS N NS
SOIPRS: A DS ) DTS )
¥ S S <F $ S <F $ S
\@‘b o \@Q’ o \Q?’” o
O & O R O R

BEEE Effect of cleaning on lifetime and vacuum environment
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filf ik, GEEBRICRIRICIA L. H225] & &l 7214
LAEDM AR L7z, %72, Before¥ & U Cleaning I
DA A IV T15 h#E:F L 725080 LC-FTMS &#Hili ¢
. EET 5 T8NHE A A DR 8O E N T h e TR
Eh7zh, Cleaning I TIZ55ME D A # ¥ 58 IE A3
L. BILEBOAEGF A F v iigix 15%80 & W U

7zo INHOHRN S, WHHROFFmOM LI, A%
ORI RIc L e DEEZ6h, WET 5L,
T ITA BT KE S EL TSR &
5LE A, K. WRITKRODIHE3x10-7 PaDREE
2GR T TN ZAEAET BB KROAGH & % AR
BmxEseHmMi T3 ZEnPEINTNDEY,
—J T RFEBRICZ BT 5RO G ASFEE DZAL
128 FE 572720, KIZKBTFMANOHEIZTNE 5
et DLl N S,

(3) ABEAK O R

HIBHDF ¥ /3 — NOPFFEERIZ TR S - H 1
A OFEHNIZONWT, LC-FTMS N il e s R
% JUIS SR 24T 5 720

Fig. 31213 F v Y /N —NO RGO W hr Th
XA DN T, BREE100Z &1L
BB OE 2 75 Lk IURBEHSE AR, B
SNREZ LT, F ¥ v/ N— PN ZTRIE 2 I 37800
RS 7228 b b3, SR PERIh S {KS
?50)%/\%0)&7&6? ey o T O
FHEL TWBZ Enbrb

F|g 41z F*E$®fﬁlﬂc(%%i X O GEAN D
ﬁ?iﬁéfﬁib\ T DFGERD S E &2 L 7-—il %

/ﬁﬁo )OM)( 0 M(N

C22H4204
Bis(2-ethylhexyl) adipate
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BEEEN Molecular masses of impurities

N BEHIDOT N4 ZAERTHEH L 721tE8% (T27)
R EICHH L 72k&Y (TPBi: 2,2°,27-(1,3,5-Ben-
zinetriyl) -tris (1-phenyl-1-H-benzimidazole) ) . & 5121%
T el S 3 baMaE. F v v D
%%ﬁ%bhé%%f?ﬁﬂm%wm%%ﬁ%ﬁéh
7zo X HICHEIEZENZ 212, 7V EVBR{LAETR T &
k%m%%&&wﬁﬁi?ﬁﬂtbfdﬁméh&u
LiEbhaLamE i I iz, ZhsDILamid—
N BIlgOWwMA & LTSNS, Fv v/ =
MR T, AR T B, Q) VT EERF vV
IN—DOREEME LTI Tnb 2 b, 21
SRR E 25 5 T B a[HEMEA S 5,

2. RABFREISEAL BRI FHICRIET
-7

R DBR B FEEED TN 2B W TEEL T D

ZEAMGET 272012, 734 Z L [RIRFICE ALY

2o

Ci3H10N2

C4 5H30N6

R X /M)\
(0]
(6]

0 C26H4204
Diisononyl phthalate

BEEW  Structures of some of the materials that could be tentatively assigned to LC-FTMS results
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ﬂa) Vacuum chamber\
ITO substrate Silicon wafer
[ 1 I
[
Organic layer Shadow mask
(Q) Evaporation
\_ NN source

((b) Vacuum chamber\

ITO substrate Silicon wafer
™ I
Shutter

Organic layer

Evaporation

source )

Impurities

=5

PGP Schematic diagram of how to make wafer sample at the same time of device fabrication:

(a) During deposition, (b) During rate adjustment

AP OFR A EBLL 72, Fig. 5 IC/ERLO A % 7R
T, AEFIEY ) VRO Pz~ 2 2 23T
(Fig. 5 (a)). &V — MIEIICIZ~ 22 244 2 &
12&D (Fig.5 (b)), L — bFEEHE D% O AR
MIZIRAT B L EZ oD ABAMIIOAREZY ) T Y
HEWINH X2, ZOLE, LR EEL DR A
BEIZL T, TN ZVEREANDOE R REVWEEZ 5
N5 RN O L — bR 2225 Z &I
X0, F v VN NOREFEIE 2 F s 5 B Ok &
Hifif U 7=, 7734 21 Fig. 1R RSE CESLL, Al
TR LM Y P TR L7,

Fig. 612, 7734 ZAEBUREHIX 9 2 7754 2 A
B K LC-FTMS % i 72 A B & D RTAM 5 2R %
INT . TN ZMERIEER], 3 b B RN DA G T %
ORI AR BB I LR > THmIBE T L. &
FEAR RO R AN $ 2 i 2 AHE R S 7z, K
FiE. 7oA 2 ER SRR RN IRA L 22 A AR
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BEEMN  Effect of fabrication time on lifetime and
vacuum environment
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BO—hE ZIEENTh %,

HEF
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V)V S (RAFLY) RN EDIERPEO T
PERIECTH 0. 1940FER DD D 2> 5 19504- U201
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XN TS, ZhoDiE/RME. FeLTr oY
o=k Y- 2FL VR 5 & B3I, Ta YT
VILNGEL T2 EERE] OZRREICHR TS L
ZZ 6N T3, Fig. 112 ABSKHEOE 1 MM 55
ERTHS, BRZBEAN T4y TL (K3
U LATYHE) ThBH, AR, ABSEHIEO S ik

(b)

BEEE  Photographs of typical ABS morphology
by transmission electron microscope
(a) Continuous bulk polymerization
(b) Emulsion polymerization

= R

F NERRE ] ORGSR ES SILESR T u
ANE XN T2, FULAIRKEATH & L
BWHRES T 28 H 5,

ABSHE O AETZ, 20154ETHI 7705 b >~ L HE
EINTED., GlEEhERHET V7 & & ORKE
B TOBENRL T EEZ NS, FE
12, FhEL 4 VR, Y7 ST R ETABSEED
APERM SRR S N TR D, A ERERGARAR.
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tries Holdings Limited & BASF SE @ #3442 4t)
AEEGE & U 72 KB E 2 — 1 — Ay ABS KIS O [ 5
WD & Z50%% GO TV EHEENSED, —J,
ABSEHIEOEN AL, 20134FE-LIRIZ 2375 bV hif
BTHERL TR, &L LTIV TH 59, Z
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N, AR T I 0 RSt (41 13 20154F
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TW5, FEICHHBIE TR 2%k, 15,
o ERED TRIMTAZ X Y EKimiMAi LTI
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BT Photographs of the defect by painting
(a) top-view (b) cross-section
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(a) Conventional product

9003 S0K X1 (990 (0pa WB1Z -

(b) Developmental product

L Coating
material

L Base material
(ABS resin)

BEEEEN  Photographs of the difference between conventional product and developmental product
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M5 (=L F— - BREMEIFZEIT, * Sumika Ceram-
ics Poland Sp. z 0.0.)

SAE 2016 World Congress and Exhibition (CKIE),
201694 H12H —14H

Development of innovative ceramics particulate
filter for aftertreatment application

Andrzej Sieminski®, Z5I5F RS *, HH A, ERM
MG (2L — - BEEFRHIEZERT, * Sumika Ceram-
ics Poland Sp. z 0.0.)

6th International MinNOx Conference, Berlin (KA *),
20166 H22H —23H

Size effect in the thermal conductivity of high purity
aluminium
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Novel coupling agents for NR compositions with
carbon black (CB) filler
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Sustained-release microsphere formulation contain-
ing an agrochemical by polyurethane polymerization
during an agitation granulation process

SPH EfeRL2, HLE SR KRB L, AR R,
W g2, Mot e (FUE - RREEBEE e AT
FIt, 2R B LK)

International Journal of Pharmaceutics, 509, 328
(2016)

Evaluation of the thermosensitive release properties
of microspheres containing an agrochemical com-
pound
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Chemical and Pharmaceutical Bulletin, 65 (1), 49
(2017)
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Mode of entry of a vaporized pyrethroid knockdown
agent into the body of the housefly, Musca domestica
(Diptera:Muscidae)
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Applied Entomology and Zoology, 51 (4), 653 (2016)
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Technical monograph No.2 —The international cod-
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Introduction of 3 new formulation types
A HZE T (R - RSB S ST
CIPAC Symposium (H30), 2016%-614H

Extension of CIPAC method MT 46.3 to MR (ac-
celerated storage procedure) small scale collaborative
trial

oA SE*, LA H2ET (R - REBE R ST,
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CIPAC Technical Meeting (H), 201646 H15H

New matrix-release formulation, SumiLarv®2MR
containing pyriproxyfen for long lasting control of
Aedes aegypti larvae

KAG FIBL, Yousif E. Himeidan*2, ¥ 92, |
YeffE*3, P§il Rl IE *3, John F. Invest®4, John R.
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*UR W BRIR S 2B, *2Vector Health International
Ltd., *3BHPHIERERER2E, *4Sumitomo Chemical (U.K.),
plc.)

65th Annual Meeting of the American Society of
Tropical Medicine and Hygiene CKIE), 2016%-11H
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Larval control of Aedes aegypti using SumiLarv®
2MR, a new long lasting matrix-release formulation
containing pyriproxyfen
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International workshop on “Insecticide resistance in
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prospects for vector control”, (77 PI), 20164F-12H
5H—7H

FRAC working group Mandestrobin monitoring
status
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status
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Latest progress and its fundamentals for polymer-
OLED material
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Society for Information Display, Display Week 2016
International Symposium CKI[E), 201654-5H24H —
27H

Latest development of polymer light-emitting ma-
terial for printed OLED

i g et FE 22T

The 16th International Meeting on Information Dis-
play (IMID 2016) (¥[5]), 201658 H23H —26H

Latest development of high-performance OLED ma-
terial suitable for printing fabrication

I X (Gt et R A 22T)

2017 International Conference on Display Technology
(IcDT) (b)), 20174:2H18H—20H

FERA K

Research and development of an efficient synthesis
of a key building block for anti-AIDS drugs by
diphenylprolinol-catalyzed enantio- and diastere-
oselective direct cross aldol reaction

A 3E, M RIS, B 2236, WA %%, =
Baar™, =K S% ATH By, Wk ek (@5 - 2
EipE e S P S [ o )

Organic Process Research & Development, 20, 1615
(2016)
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New process for propylene oxide derivatives ~On-
purpose technology for dipropylene glycol/tripropy-
lene glycol~
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7th Asia-Pacific Congress on Catalysis (APCAT-7)
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Operand photoelectron spectroscopic study of elec-
tronic structure of polymer-cathode interface of an
operating organic light-emitting diode
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32nd European Conference on Surface Science (75
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Metabolism, bioaccumulation, and toxicity of pes-
ticides in aquatic insect larvae
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Journal of Pesticide Science, 41 (2), 25(2016)
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Pesticide behavior in modified water-sediment sys-
tems

Frk 8T (BRI 4emT)

Journal of Pesticide Science, 41 (4), 121 (2016)

Alteration of microRNA expressions in the pons
and medulla in rats after 3,3’-iminodipropionitrile
administration

M7 OACTRLE B EpZ, EH 2k 0L
AL, pCH JR L, e gUse 2, &by 78+ 2, (LT
FE*2 (KU BREIRE AT, * 2K LK)
Journal of Toxicologic Pathology, 29 (4), 229 (2016)

A comparison of potency differences among thyroid
peroxidase (TPO) inhibitors to induce developmental
toxicity and other thyroid gland-linked toxicities in
humans and rats

Jek #E=, KH EE*L UNHIE AT, JRRE Ak
Frank Welsch*® (EMEREER 2028, *HifLT &
JH =¥ 2 M), *2MIEILairt v £ —, *30rbitox,
International Toxicology Consultants)

Regulatory Toxicology and Pharmacology, 80, 283
(2016)

Molecular dynamics mechanism to generate species
differences in inhibition of protoporphyrinogen ox-
idase by flumioxazin
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Computational Toxicology, 1, 12(2017)

Novel phototoxicity assay using human embryonic
stem cell-derived retinal pigment epithelial cells
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Risk assessment of workers exposed to poorly soluble
low toxic nanomaterials
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8th International Nanotoxicology Congress (CKIE),
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Investigation of modified ready biodegradability
test for poorly water soluble organic chemicals
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5th International Conference on Emerging Contami-
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Development of magnetic eddy current testing tech-
niques
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Generation of rat monoclonal antibodies against

human pancreatic ductal adenocarcinoma cells
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Monoclonal Antibodies in Immunodiagnosis and Im-
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Application of monoclonal antibodies against mouse
dermokine
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Prediction of in vivo developmental toxicity by com-
bination of Hand1-Luc embryonic stem cell test and
metabolic stability test with clarification of meta-
bolically inapplicable candidates
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Toxicology Letters, 259, 44 (2016)
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Hand1-Luc Embryonic stem cell test (Hand1-Luc
EST): A reporter gene assay using engineered mouse
ES cells to evaluate embryotoxicity in vitro
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International validation study on the Hand1-Luc
Embryonic stem cell test (Hand1-Luc EST): A re-
porter gene assay using engineered mouse ES cells
to evaluate embryotoxicity in vitro

/NS BERL R sE—, kIR A, #AK fdZ, Florian
Le Coz, KA G2*2, /bR B *2, F&% FE*2, DHik
3 ZURTHETS, WU ANEI 4, S| 4, Y0 SE*5,
A PdAF: 2K /& *5, Andrea Seiler *6, Michael-Wilhelm
Schaeffer*7, Warren Casey*8, David Allen*8, Eui-
Bae Jeung*?, VLA v *10 MAA —Z*1 S
JERABEF- 5, (Ll R ER*S, Hvh FERE*S (CEEREER
WFZET, * V] L R B AR AT, * 2Rl K2,
L WD), BRI v & —, S (i) Bt
BEtv v #—, *¥6ZEBET, *"ECVAM, *8ICCVAM,
*9KoCVAM, *1O([E[f) pE LR & it 7e i, * 1Ntz
HivLK52)

5th Annual Meeting of the ASCCT (American Society
for Cellular and Computational Toxicology) CK[E),
201679 H29H —30H

Odorant sensor using an insect olfactory receptor
reconstructed in artificial cell membrane
R, R B, ey SRR Kl TR L2,
=W K& T, @AMz, @ EE, ik sE—, 1T
ERG* L2 (CEYIBREERI AL, * L (AM) #h 23 1R
thi7 57 3 —, *2HHCRF)

The 20th International Conference on Miniaturized
Systems for Chemistry and Life Sciences, uTAS 2016
Conference (7 AL 5> F), 20164-10H9H —13H

~ ) ZESHila & AU f-in vitrotiE SRR

I AET, SR RLZ, AT B CEVIBRBIRIET
ZET)

4300 0 AT 2R 2 (FAD, 201696729
H—7H1H

Hand1-Luc ESTICK 2 HESMHDOFE : KBH LV
AREEOZE

Jk ¥ @A, Florian Le Coz, $iK %2, K% &%,
R SE— (EWIBREEREWESET, * ol K%%)

FASM O AR B RS (BRD, 201646129
H—7H1H

In vitro 3£ E M5 5% —Hand1-Luc Embryonic Stem
Cell Test (Hand1-Luc EST) —

K #2, Florian Le Coz, k¥d A, 75k £ —
(LB R 90T

2900 H A B I B 05 2 (fhd), 2016%F-11H
16H—18H

<) AESHIIEE B zin vitro RS MR

IR AT, SR AL, ATE S — (CEWIERBIRL-wF
)

52900 H A EEAUS%r2 (M), 20164E11H
16H—18H

BEEV ERTIE

A 20165 0B O N T X NE Lz, BREOH X E, Ao CICHEOH I FICTRREBMTLE LT L A4%L

BREOHL LifEde e gic, DITOLSIZFIIEVn AL E7.

p38 Table 3
() (1F)
Kinki University
Faculty of Agreculture

Kindai University

78

Faculty of Agriculture

FrRIEF 2017



SUSTAINABLE S,
DEVELOPMENT =m‘ALS

TATOAK

RECEUE

WEHLG

BABED 12 ?);f):g

13 25t 14 15 525 17 55 PR
=

201589H25H-27H. —a1—3—JEEABICH VT, [EiERHH
OJEERFEY = v b DBMESN. [RADERZEET 5 © FHROIEER
FFEDHD20307 VT VI IDFFIRENE Uice A7V T V&
AB. WIS LTERDIHDOTEEBEE LT, EESLVUBERZE
BIFEL, TOBEN, SUZ7 LBEREBZE(MDGs) D&IETH .,
17DERE169DY —4"y hh 5135 [HHE O aE IS FEIR (SDGs) |
TT, ERIEETIL—TH. TNSOFHRAREBRFEDZHDEBEIZR
DEMICAIF TRV B CEM U TVER T,

EEBEPEOCHFESB I LEF /) F—E—CRIBRNTES
ArHRY 5 ZR2—1 7 e E# L -REHHLEE (GCIB-XPS)
(E3RE T L2 AR ZEFR)

{EFRKALE 2017 HFICHRST

HRI20172 BRIV LET,

KBTI N —T &2 BMERN 2720 T
WA RN, BGEDFEE, Friiihi A E T E L g
KO —JEOZHRE ZH a0 KO MmEL 2
LEDTT,

AKFEONBIZOEF LU, EH5IZRFET S LD
Bl EZETH, RICEFTHEBO 72K
SHEDBLALL THREL 2B &5 KWW L
E3c

20174-7H

(e il & 55-97)
ERALS 2017
% ff TR29%7HI31H
RO BRI R - RGN NI =



1ERIEEF

© FRICEHRASH

T - T E R

T104-8260 WEARHREFNII2T B27E 1S
BRER VI EIL(EEE)

Phone :(03)5543-5272 Fax:(03)5543-5909

T541-8550 KRR ARRXALIE4T B5%H33S ERE L
Phone :(06)6220-3396 Fax:(06)6220-3494

URL  http://www.sumitomo-chem.co.jp






