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Research and Development of a Novel Fungicide | Sumitomo Chemical Co., Ltd.

‘Mandestrobin’

Health & Crop Sciences Research Laboratory
Dai HiroToMm1
Nobuhito Uepa
So KiGucHt
Masaji HiroTA
Environmental Health Science Laboratory
Katsumasa IwAsHITA
Rika Kopaka

Mandestrobin is a novel fungicide having a methoxyacetamid structure which has been commercially

developed by Sumitomo Chemical Co., Ltd. Mandestrobin has good fungicidal properties, such as a broad

antifungal activity spectrum, preventive efficacy, curative efficacy, translaminar ability, long lasting activity,

good rainfastness, and low risk of phytotoxicity against major crops. Mandestrobin also shows safer profiles for

human health and the environment. In Japan, a formulated product, SCLEA® flowable, has been registered since

2015 and was launched in 2016. Mandestrobin is also under commercial development in EU countries, USA,
Canada, Brazil, Australia and Korea, with trademarks such as INTUITY®.
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BEEEN  Chemical structure of mandestrobin
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1. FIEAXY bT L

v VT A M a e ATEEAEYREESRRE D% <
CHIBEE® AR L, hARY L2 052655, T
& . Sclerotinial® (FIRIFE) . Moniliniald (R
JKEWHEE) HDF v H 27 F UF (Sclerotiniaceae)

1N Antifungal activity of mandestrobin

Class Fungal species ECso (ppm)
Ascomycetes Sclerotinia sclerotiorum 0.022
Monilinia fructicola 0.034
Monilinia laxa 0.016
Monilinia fructigena 0.075
Venturia inaequalis 0.0082
Venturia nashicola 0.065
Diplocarpon mali 0.062
Diaporthe citri 0.18
Fungi Imperfecti ~ Phomopsis sp. 0.019
Phomopsis vexanes 0.014
Phomopsis fukusii 0.043
Alternaria alternata 0.55
Botrytis cinerea 0.024
Colletotrichum gossypii 0.084
Colletotrichum phaseolorum 0.13
Colletotrichum simmondsii 0.061
Corynespora cassiicola 0.073
Cercospora kikuchii 0.42
Septoria glycines 0.93
Basidiomycetes Rhizoctonia solani 0.45
Oomycetes Pythium graminicola >5.0

Qo [ Ay N

0 0

o Gy

(0]

Y

0
COOR CONHCH;3 (ji

o 0. : CHy [ oj : CH; > (’IJ/CH“
HsC HsC

: CHs
CHs
inexpensive

starting
materials

Y

COOR
3C

'

OH
H

OH
, @iio(m

OH

CONHCH3

HsC
OCHs OCHz3s
COOR CONHCH3
“Hs > 0 CHs — >
j©/ 0 CHs
HsC j@/
HsC
(et Mandestrobin
e
X

B Synthesis route of mandestrobin

{FRALE 2016



YUFANOE > OIFERRE

Venturialg, (REHEEHE) FoOXV V) 78 (Ven-
turiaceae) ¥ X OASELREFH T & 5 Phomopsislg 7S5 D
RIS = OWPURTEYE 278 L 72 (Table 1),

2. {ER4HH

(1) BERREIC T 2 a5, WA FHHE
Y VF A BB Y E0.031~0.25ppm E A b RFER

Biic, WRRE OO S et &ML, 18CHr ¢

24MREMIRGHE L 721212, BHIMEEA LT O 5 a3

ODEMEABER L7, ZTOME, vV F2 ok vidsE

WRHERHEEME 278 L. 0.13ppm Coe 41 73 % b

(a) § 100 -
£3 M 0.25ppm
2 § 801
§ S M 0.13ppm
)
§ ; 60 [ 0.063ppm
g N [ 0.031ppm
g
25
<.5 20
El
£ E
5]
Y.
®) 100
= § M 1.25ppm
5 w0
o M 0.31ppm
E % 60 1 ] 0.078ppm
o el
§ 20 101 [1 0.019ppm
B .g [] 0.0049ppm
< % 20 -
28
0 4

(a) Medium: water agar, Incubation temperature: 18°C,
Incubation time: 24hours

(b) Medium: PDA containing 100ppm of SHAM,
Incubation temperature: 18°C, Incubation time: 48hours

BEFEN  Inhibitory activity of mandestrobin against
(a) ascospore germination or (b) mycelial
growth of S. sclerotiorum

100.0
80.0
60.0

40.0

%control

20.0 —

0.0

50ppm 150ppm | 200ppm

mandestrobin

Reference compound: boscalid as commercial standard

L7 (Fig.3 @), 72, ¥V FZ P TE Y £0.0049~
1.25ppm & A $ A PDAKGHE () FL b F a4 Afig A
F)L (SHAM) 100ppm% &) (2. HI&E#E L 72Wk%
R ESRFERR & PR L. 18°C T4SIFR RS2 L 72 1%
12, WAMRERE L, ZO/RR, vvTFA oK
VIEEOEAMRHEESREZR L, 0.31ppm THRAIS
HRMELZHEL 7~ (Fig. 3 (b)),

(2) Tz

v VT A MR VIFENTHRRBICEWT, 44X
WA IZ W U T, HARE N OS5 B8 GRS
(200ppm) D1/207RETE . PibRATIOFEE D & %h
REHL T (Fig.4). -V BERICRHLTS,
HAREN O R T OB g% TIRIEE (133ppm) THikR
97 DEN IR A H LTz (Fig. 5).

100.0 4

80.0 M preventive

[ curative
60.0

%control

40.0
20.0 4

0.0

133ppm 1000ppm

mandestrobin |difenoconazole

captan

Reference compounds: difenoconazole as commercial standard
effective both in preventive and curative condition. captan is
the one effective in preventive condition.

Preventive: V. nashicola was inoculated 2 days after fungicide
application.

Curative: V. nashicola was inoculated 6 days before fungicide
application.

BTN Preventive and curative efficacy of
mandestrobin against scab on Japanese
pear

M preventive

[ curative

250ppm

boscalid

Preventive: S. sclerotiorum was inoculated 1 day after fungicide application.
Curative: S. sclerotiorum was inoculated 2 days before fungicide application.
Assessment: radius of each lesion was measured (3 replications per treatment).

BEEW  Preventive and curative efficacy of mandestrobin against sclerotinia rot on soybean
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(3) WHEERIR

v VT A ba e ARREhRERER O I DR GL.
AN 2388 IS\, 24 XEEICT LT,
AAENOEERRE (200ppm) THIEREIOLL EDE
&R U, BEREOI/4DKERE T, Bikili70
WO EA LT (Fig.4). 727 2 HERKIC
LT B FIREEZ (133ppm) CTHARRAGSOLL Eod
EOEh &R L7 (Fig.5). Zh6DKRIE. vV T
Z ba e it BEEOREYIHTH UL, £ DI
AR TS Z L ERL TS, AMEEATSZ L
. FERBEIZ 0T, WFHOMIFERIAH 2 LB L
T, BOBRIRAG TE SR Z L AR L TS,

(4) REM

VYT M IR CERICHEALE L
BERIORE R 2 P4 2580 IS\ T, 44 XHE%
R LT, HARENOB SRR (200ppm) D1/20
g TE, PiRM70LL Lo A H LTz (Fig. 6) .
ZORERIZ. VT A b u Y VIR R 2 RE
RPN X A, RAEERIZ 7§52 8 AR T
Wb, AMEEEETSZ LI, EHBEICHNT, ##
FOMEEEIZZ DD B ->TH. FERMmMIZHNT
PR RS CE 3 Z L AmBL T 5,

(5) Feahi

v VT2 b u e AdEN2LH B ERRER IC VT,
SA ZEERRIZH LT, HREINO B SRIRE (200
ppm) D2/3DRETE., PERlI100DEWRIR A2 H L
<= (Fig. 7).

(6) TR

VYT A MaEid, WERBICSWT, £42X
B IZ R LT, #U1H #2124 FH50mm (25mm/ IR
M) OANTRERLPEEZ L =& icbnwTd,. BE

100.0
80.0
60.0 —

40.0

%control

20.0 -

0.0

50ppm | 100ppm | 150ppm | 200ppm

mandestrobin

Reference compound: boscalid as commercial standard

Application: foliar application against adaxial side of leaves was conducted.

TUFZANOE > ORERR

ENDOESREE  (200ppm) THiFRIGTSOLL EDE %)
RAhERNLU7 (Fig.8). 727 VHEERICH L TIE, B
fi2H#%I2AE25mm  (25mm/ i) o A TR % 92

100.0
80.0
3 M ldaa
5 60.0
g W 7daa
Q
X400 4 [ 14daa
20.0 [] 21daa
0.0 |
133ppm 200ppm 333ppm
mandestrobin boscalid

Reference compound: boscalid as commercial standard

S. sclerotiorum was inoculated 1,7,14 and 21 day(s) after
application (daa).

Residual activity of mandestrobin against
sclerotinia rot on soybean

100.0
80.0

2

5 60.0

S M Omm

Q

=400 B 25mm
20.0 - [ 50mm

0.0

200ppm 333ppm

boscalid

mandestrobin

Reference compound: boscalid as commercial standard

Rainfall: artificial rainfall was conducted at 1 day after fungicide
application. The amount of the rainfall adjusted to 25mm/hour to
50mm/2hours.

Inoculation: S. sclerotiorum was inoculated after the droplet on the
leaf dried.

BEEEN  Rainfastness of mandestrobin against
sclerotinia rot on soybean

M preventive

[ translaminar

167ppm

boscalid

Inoculation: S. sclerotiorum was inoculated on adaxial side (preventive) or abaxial side (translaminar) of leaves 1 day after the application.

BEEME Translaminar activity of mandestrobin against sclerotinia rot on soybean
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100.0

80.0

S 60.0
5
=]
=}

2400

20.0

0.0

133
mandestrobin

pyribencarb |difenoconazole|pyraclostrobin+

B Omm
M 25mm
[ 50mm

34+68

boscalid

Reference compounds: pyribencarb, difenoconazole and pyraclostrobin+boscalid as commercial standards
Rainfall: artificial rainfall was conducted at 2 days after application. The amount of the rainfall adjusted to 25mm/hour to 50mm/2hours.

Inoculation: V. nashicola was inoculated 1 day after artificial rainfall.

BEFEEN  Rainfastness of mandestrobin against scab on Japanese pear

fi U 7= 42 50T, Bk FIRIEE (133ppm) T8
0% L. F 7288 LR (200ppm) Ti290% L LoD
AR ER L7 (Fig. 9).

(7) BRI

UCHEEE~ Y F 2 by &84 ZEEROTF 2
VARBEDOIEIIZE O T L, A= 5V 45T
1T YT A baey OfEYIRIZ I T 288 % fd L

w

Application of radio
labeledimandestrobin

1 day after application

Application: radio labeled mandestrobin suspension was applied
on the petiole.

Assessment: 1 day after application, radioactivity was visualized
by imaging analyzer.

IEFETN Autoradiograph of soybean treated with
radio labeled mandestrobin

Application of radio
labeled mandestrobin

1 day after application

Application: radio labeled mandestrobin suspension was applied
on the petiole.

Assessment: 1 day after application, radioactivity was visualized
by imaging analyzer.

IEFEEN  Autoradiograph of cucumber treated with
radio labeled mandestrobin

770 AUERT H AR ICIEEEN I I\ O THESEIR AN DOREAT AR
EN, vUTF A buEVIERITTEA TSI N
M5 &7 (Fig.10,11) ., FEHm i, i a
KU & 2V TR WA, RN N DIRETS
ITHEDR® 5N 5 &M, WA 24 IV 7 THAD
TETHIGIRIRD 5N BEMERHZH,. vV T
Py ORERITEE. ZOXD BRFIZENTE
BN RORIIZHFG T 5 LRI NS,

(8) HFLIRIE DT D 5 MR B A

AR S RIS A e F sk % & W2 6
TOIMAEFR L, FIZTO M I R
LB TOIMTEEKT S, vV TF Aoy
12.5~200ppm & T HHEIZ, FFE A1 IRIE L. £
DHEDTD S K #FHI L 7z, ZTORER, vV T X
b ¥V IE12.5ppm T 1 D S Bk A selC B L 7
(Fig.12), ¥V F Z b a & v D10 5 kL Ew
3. YIRS RO B2 5 LR S h 5,

mandestrobin 12.5ppm Untreated

Treatment: sclerotia of S. sclerotiorum were immersed into
mandestrobin suspension for 1 minute.

Incubation: 1month at 15°C.

Assessment: the apothecial development on sclerotia (20 sclero-
tia/treatment) was evaluated. (UTC: 100%).

G  Rate of apothecial development on
sclerotia in treated and untreated with
mandestrobin
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9) WA IE

IR SRR L CRM A L. 2 OIS
WA UBHEORRGYR E 5 B, 4 V7 VICHERE T O
I T AR L, FORA 3 IHERR S s H 1S
VYT by ARG L, FERIERRHER R A
S L 72 ZORER. VT A U VIR R
IZHE AR E RN 2R L. B ERIRZ T & 5200ppm
TREICEEER ZHEL 72 (Fig.13), ¥V F X b
O Yy ORI HED R L, BRI A WS L,
FAEOFREIC TICEH G- LG5 L S h 5,

(10) BRREAGERAN D
VYT A aevid, TR EARMER. EEE
B OO S MK & o 72 RN IR O R BRI $5

=
(=3
S

o

Q

23]
-3
":; £ 8
3 § N M 200ppm
2 FE’% 601 M 100ppm
TS §
88 & 50ppm
22
2 g 5 [ 25ppm
=57 204
B

5]

>

%]

o

0 -

Inoculation: ascospore suspension was inoculated to drybean.
Application: 5 days after inoculation, mandestrobin suspension
was applied to drybean.

Assessment: 16 days after incubation, the number of sclerotia on
infected drybean was counted. (UTC average: 9.3 sclerotia/plant)

IEFEEN Inhibitory activity of mandestrobin against
sclerotia production on drybean infected
by S. sclerotiorum

YT A MOE > DR

FRIFFLETDAT — VIS L CBHEDREA L, H
RO 4 s 2 4 3V 7 CRAIRE IZ R 2 5 R A
frxhz (Fig. 14).

(11) 1EFHRAE

YYTAMBEYDEDORER ANT b T LDD,
E72 BRI & U TPREKO I ba v F )7
Complex-MHFEWEMEA G T2 &k e hiz, Thi
FEAE 572012, vy F Aty OI by Ry
7 AR SR PH A I & G U 72, AR O 3 b
IV P 7R AEHWT, ONADHA & & L -
Complex-I%* 5 Complex-Il 0D 78 1{z3% 52 BH 2 i 1
K O*@Cytochrome C3E T4 % F V> 72 Complex-11 7
5 Complex-1 D& {53 R FHLE RS % 514l L 72 &
ZAH, XUTA M i hIcH LTSV
=M (ECso @ W99nM, @50nM) %7~ L 7= (Fig. 15
(@), Fig. 15 0)). Y LEOER2» S5, vV F 2 bav
v OAEFHBEAE 2 Complex-TIFHE T H 5 Z & A5 »»
Lo,

7 % . Complex-TBH 3 A X, 32 12Qol & Qil
(Quinone inside Inhibitor) AHISNTWEH, vV T
Z b a3 QolRRE Al & B O s A H LT\
728, QolAITH % LML 5,

(12) fE~ D% 4

JEAEA P a ) o REEANL, EECRS LA
2, BEDIOEGA, £ 2IIRAESZEOEWEE 2
F— VTP L =35A 5 BT, EOBHLREF IR &
EDIENEIREZF I ZZ T ZENMENA TS, —J,

Apothecia Ascospore
Apothecial Ascospore
spread
Development Ascospore
— germination
Sde“’“a. mandestrobin

Qe

Sclerotial
Development

Mycelial growth

IEEEIE Inhibitory sites of mandestrobin in the life cycle of S. sclerotiorum
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@ 807

60 ]

40

%inhibition

20 1

m 10uM
m 25:M
M 0.63uM
[ 0.16pM
[ 0.039uM

H

mandestrobin azoxystrobin

(b) 100 A
80 A

60

%inhibition

40

g

mandestrobin azoxystrobin

boscalid tolfenpyrad

N 10uM
W 25uM
M 0.63uM
[ 0.16uM
[] 0.039uM

||
boscalid tolfenpyrad

Reference compounds : azoxystrobin as Complex-IIl inhibitor, boscalid as Complex-II inhibitor and tolfenpyrad as Complex-I inhibitor.
Test condition: (a) NADH was added into crude mitochondrial fraction of S. sclerotiorum with tested fungicides, and incubated for 35minutes in 25°C.
(b) cytochrome C was added into crude mitochondrial fraction of S. sclerotiorum with tested fungicides, and incubated for 35minutes in 25°C.

IEEEEE  Inhibitory activity of mandestrobin against electron transport chain on mitochondria extracted from

S. sclerotiorum

1L Phytotoxicity of mandestrobin on crops

Crop Phytotoxicity

Apple —
Japanese pear _
Vine —
Tea —
Cherry —
Peach —
Persimmon —_
Japanese apricot —
Soybean —
Drybean —
Azuki bean —
Lettuce —
Cabbage —
Tomato —
Eggplant —
Cucumber —
Rice —
Water melone —
Melone —

Foliar application of mandestrobin 400ppm to the plant in field.
— : No phytotoxicity

v VT A M vid, wEOMGEEERE CIZIEH L
MR & 2 2 EERIEFED S Tukyy (Table 2) .
FRlZ, #EY) 2208\ F Y ORfEIc BV TE, <
VFAMEVIEEMASEETH S (Table 3) .

10

1ELIERER Phytotoxicity of mandestrobin on
Japanese pear

Growth stage of Japanese pear

Before Petal 10 days after
flowering fall end of flowering

Product Conc.

mandestrobin  200ppm — — _

Location: Ibaraki prefecture, Japan

Application: Foliar application, 1 time at each growth stage.
Variety: Kosui

— : No phytotoxicity

72, b bOI bV P THOEEZHNT, <
VTFZ a0 REEEE AT L2 2 A,
P bIFTIVERY 7ICRTBHEEE (ECso
12000nM) (FEAFEE I b2 Y TSRS 2R
(ECs0 50nM) 1ZKk& <% -7 (Tabled), Bi5, vV
F2 b oI b ay B IS 5 AN
KL, ZOVERMER, vV F 2 b r ey Ok
HY)V20O—HRTHBEEZ LN,

3. KM

1) 4 v 7 vEEE

AV YRR BITE LIRS 4 v v ek KOV
o THRAE L, WRICKE aiE4 872563, BEAEM
MR ICREG ) 22 2838 0 e RPERIOILHEE Tl
FATERI A & 2lnl ~ 3l DR 23 Ik Eh b, Al
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Inhibitory activity of mandestrobin and
other Qols against electron transport
chain from Complex-II to Complex-III of
mitochondria extracted from Tomato and
S. sclerotiorum

1Cs0 (nM)
Compound Lycopersicon . L/S*
esculentum S. sclerotiorum
(Tomato)
mandestrobin 12000 50 240
azoxystrobin 1400 30 47
kresoxim-methyl 440 10 44

*L: ICs0 against mitochondria extracted from Lycopersicon
esculentum

S: ICs0 against mitochondria extracted S. sclerotiorum

W FETEHA R AL 1Rl 00 AU 2470, TRERIR. 6
SR B KOS TR X N B L HEHI X B 4 TD
AR A FEh L 72

FOWER, vV T2 bur i, A RS
85%. FEWRFESLDHMFAERIMDA v 7 v FKR O b
ARERIC BT, mOBIBREIR AR U, AwEER
LEWERAMEAEL TS &% 517 (Fig. 16).

2) F v HBEw
E[NTIE & BEWIZAEROI, FRBERT#% O

40.0 4

aanl

133ppm 200ppm 200ppm 333ppm

disease severity
oo
f=}
(=}
|

mandestrobin boscalid UTC

pyribencarb

Location: Hyogo prefecture, Japan

Application: single foliar application was conducted at the end of
flowering.
Reference compounds: pyribencarb and boscalid as commercial
standard
Assessment: assessment was conducted on 19 days after fungicide
application.
disease criteria of each plant was assessed according to following
disease index. (26 lants/replication, 3 to 4 replications/treatment).
disease index
0; no symptom. 1; 25% of plant was infected,
2; 50% of plant was infected, 3; 75% of plant was infected.
4; whole parts of plant was infected.
disease severity index was calculated according to formula (I).
formula (I)=100*Y(k *n)/ (4 *N)
k; disease index, n; number of plant of each disease index,
N; total number of plant of each replication

Error bar: standard deviation

IEEEIN  Efficacy against sclerotinia rot on
drybean in field condition

{FRALE 2016

YT A MOE > DR

Pibga iR & ST B99, —J5, %Iz v HE
IS B FR £ COTFRIIM A R0 & X h,
FITEHI DB TR D A 2 & T VRN DI
RIRD S5NTND, TOL, AWEANDBZLIFIZ
BNEYYFAIaE Il 5 TUIZOMERES R X
LTI TH B EEZ O, T I TAREBE T ¥
Hifie @D TREAALND 44 3V 2) O3HATC
PR A AT, ARFIOWGHEERE R 2 F2ht L 72,

ZFOFR, v VT A o i3, WA O TR R
DAT%BD L RESRME T, F Y BERISH L TEWE
bR %R L7 (Fig. 17). LEX D KANTEWHE
HEEzELTWSE EEL SN,

'

e

IS
|

disease incidence
Do
(=]
>
|

0.0

flowering petal fall

+petal fall

flowering
+petal fall

petal fall

133ppm 25ppm

mandestrobin difenoconazole

Location: Hyogo prefecture, Japan

Application: foliar application. 1 time in flowering, or 2 times at
flowering and petal fall period.

Reference compound: difenoconazole as commercial standard

Assessment: incidence on flower was assessed 13 days after
final fungicide application (124-166 flowers/replication,
3replications/treatment).

Error bar: standard deviation

FeEA| Efficacy against scab on Japanese pear in
field condition

(3) EEJKEWR. TEFET Y AR

EERKERB LOEEAES Y ZEHORIZ. BT
DA 6§ H - Wk L UTEEIC L B IEARRICH
Bl EEICKTDIREBEREDOOEDEEZL LN T
W5, R, R TIREROEIMEEEHE L
T, HUARERE A S §IREEDE 2 720 E > TE T
BO. EITOAEOBARE (£ 704 v 42 —I3L) T
ENRERTNE S IRt E U TEEICE ST
XETWWb, ZITETINA VA —INLEETOY YT
Z MaEYOEEIKENL XOEESET Y AEHON
2R %% )R 2 FEhE L 7=,

FOFER, v VF A Vi, WThopEEIZON
T BB D FIFRED15% RO DAL T Tl
BHo7=h, BITEARRNRE 2 T4 v 2 =S ILOM TR
MIBEDORMET, Ly iICmObikRRIR 2R L7 (Fig.18).
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307
254
20 4

154

%incidence

10

practical residual practical residual

133ppm 150ppm

iminoctadine
albesilate

mandestrobin

Location: Hyogo prefecture, Japan

practical residual

tebuconazole

M Brown rot

[ Phomopsis rot

practical residual

34 + 68ppm

pyraclostrobin +
boscalid

Application: foliar applications was started when fruits became about half final size.
—practical; number of application was 6 time (6/11, 6/19, 6/27, 7/4, 7/11, 7/23)

—residual; number of application was 3 time (6/11, 6/27, 7/11)

Reference compounds: iminoctadine albesilate, tebuconazole and pyraclostrobin+boscalid as commercial standard
Assessment: disease incidence of harvested fruits was assessed after 7 days strage at 25°C (assesses 35-68fruits/replications,

3replications/treatment).
Error bar: standard deviation

IEEEEN  Efficacy against brown rot and Phomopsis rot on peach in field condition

ZDZ ENSARBNTEERIREN - TEFRETT Y ZTEHL
WHHBRIC I W T, ST A, #7004 v 4 —
IV IZ & R TTRE A A A LT B EE LS
nizz,

KA

HARTIRE - BB rd IS EAZ 7 L
7®7uar 7L (vVFAbav¥y:i40%, Fig.19) &
LT, 20155F9 H IS B8k, 20161 HIC Lifi & hrz,
AEIFENT, XEIEHEEHL, & ICHEBRIC
ENRE BT 245D 2 L) VR
HWAITH O, LS IR b aL, etk
NEVWEAITH 5, 20 AEANZ, YitoE <D

IEEPEEN SCLEA® flowable (250mL)

12

7 a7 7UFER. BAIORE K< FardkEtE
IZEh T3,

BB BRSO SNSRI, ZDIFEAL
DARICERU TH§ 2 Al L e 5, KRANK, KER
REDAECEICE N, F72. #ERO T a7 TILANZEA,
AREREE W THIORE (1) 2 ThEnl e
25, FEFHEEOKER DI | BAfEE DO
MR o Tdh 55, WO o PRIzl - ARG &
BoTWb, MAT, &ahrdbhnizo, EERD 4
VOGN RS LR HHE . KAORRES A S B
Al Oyl s & NTIHEAlD) & UG s F R 4 5%
MFBZELEHBE LA ) —= v ZER (Table 5)
75 6 NS A AL BLA & ofya ik IbiAS R (Table 6)
EINT

— 5. BAIRIELA X AR ORBIK 7 &
AR I ORI G L. Zhaihhe LR
T AL ICIERRMMEMK T T2 &2 0w R H D |
U % DIEMRTFRAE T 215N h D 2o BRI OB 7§
WRBENTNS, KAWL, MEMEETBRO
TR 25l 3 2 729, fEW 3 210h D IC/EhE
[T 7 A h BB LTINS T 4 V7 4 Vb aflif]
LET LA LU, WHOREIZE > 7k
(Table 7).

ko &I, KENZ. KEREICRET 2054
BLWMOPANRESTH D Bt DIV OGS
PR XN, EhT7a7 TLBEE 55 Twb,

Table 8iZ2 7 L 7®7 u 7 7L ONREN P b
M A2, AREAOYEZ & N e P
WD TR TH %,

FRiLFE 2016



Y FAMOE O REFE

1R Screening study to find an optimum combination system of dispersant and antifoamer

® Mandestrobin flowable Mandestrobin flowable Mandestrobin flowable
. SCLEA® flowable . . . L . .
Formulations*! . .. with combination with combination with combination
(with combination system A)
system B system C system D
Persistent foam*2 (mL) 0 13 13 22

*1 Each mandestrobin formulation is used in different combination systems of dispersant and antifoamer.

*2 250 mL cylinder, 53.6 ppm water, 500 times, 20°C, 1 min.

1IN Comparison study on persistent foam with competitor’s products

Formulations SCLEA® flowable

Commercial standard-1

Commercial standard-2

Persistent foam* (mL) 0

20 22

* 250 mL cylinder, 53.6 ppm water, 500 times, 20°C, 1 min.

1A Comparative study of pollution level on a surface of paraffin film

SCLEA® flowable

N
Formulations (with combination system A)

Mandestrobin flowable Mandestrobin flowable Mandestrobin flowable
with combination

with combination with combination
system F system G

Pollution level*2 —

+ +

*1 Each mandestrobin formulation is used in different combination systems of dispersant and antifoamer.

*2 ——: nearly pollution-free, - : essentially non polluted, +: polluted

1IN Physical and chemical properties of

SCLEA® flowable
Items Typical value (Methods)
Appearance Whitish viscous liquid (Visual observation)
Density 1.08 g/mL (20°C)
pH 7.4 (Electric pH meter, neat)
Viscosity 1515 mPa - s (Brookfield viscometer,

Spindle No.2, 6 rpm, 25°C)

Suspensibility 99 % (250 mL cylinder, 53.6 ppm water,
500 times, 20°C, 15 min.)

Persistent foam 0 mL (250 mL cylinder, 53.6 ppm water,
500 times, 20°C, 1 min.)

Stability Physical and chemical properties after
storage at ambient temperature for 4 years
were very stable

1ELIEREE Acute toxicity summary of mandestrobin

I BN TE, KENHO=—-XIZ/hE SV v
7 A bueyBEFEIORN Edic HiE L, BUE, $iEH
B TH B,

= - U - %E

1. WILEMEH
(1) S, Wt & OB AR

v VT A u e vk K UM0% AKFIAl (40%SC)
DRERE, R, WA IZ VT, ®HET
LI H B WIFHEE L MEIRORBIZ £ <, wih
DIGAERE T & BRI 572 vV T2 bR
VIR RRIS 9 2 SRS WM A R S F A,
40 % AKHIANIFZER_ERIENE 2 LIS X 3 FERICHE
MEeDTH o7z KIEISHT ZHEMEE~ Y7 X b

Test type mandestrobin mandestrobin 40%SC
Rat acute oral (LDso) > 2000 mg/kg > 2000 mg/kg
Rat acute dermal (LDs0) > 2000 mg/kg > 2000 mg/kg

Rat inhalation (LCs0)
Eye irritation (Rabbit) Mild irritant
Skin irritation (Rabbit) Non-irritant

Skin sensitization (Guinea pig) Non-sensitizer

> 4964 mg/md of air (4-hour, nose only exposure) —

Practically non-irritant
Non-irritant
Non-sensitizer

{FRALE 2016
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O b VR Ts KO0 % AKFIAT L 12580 & ik 5 7z,
FRERAEMEIX, v v F 2 b e ¥ VF{KTidMaximiza-
tioni: T, 40 % KAIFITiZBuehlerii T & faMET
»H-72 (Table 9).

(2) WhEME. 18R & O

Ty b, v A, A XEHWERZME, EEtE
FUORFEERBORER, vV F2 hu ¥V ERAKE
8592 L. (RERNIHF & OB RICT 2580
I IZ o T, S E R ORI & OMFHIEAE A A
JHFREREDZE AL 2 R 4 5 IR AE AL B T H D% 8)
BT NI s, mwgBEEEL N
(Table10), 7 v FBXOww 2I2HWT, R
RO ENLnroT,

(3) A - FEEHNE
7y P B XUYHF a2 R TR

IS U TR R e hahr 572, 5o M &
W2 IR R I3, BUERE 5 K ORISR
ERD & Nl 5 7z REINZ DOV TR DO R
BENDFRD SN2, BRI O — et # ) 228 C

2 B OREH EMEIZ B L 7z RN B L E 4
Hh7z (Table11),

(4) wpEREME S & OV
7 v b & W7z 2 E R RS Fo & UMl 2V At

FMEAB T, WS & R R Aot R EER

wohkhroTz, 720 T v b EO 2GRN
IZRWT, REHERRIC T 2B S s h 5 72
(Table 12) .

(5) BRHEMEABR
3 IFT A I KUK & Al 7RI A2 AR

BR. F v A =— 20 A 28 =itk V7omtiie 2 v 7z

1IN0 Subacute and chronic toxicity summary of mandestrobin

Species Administration route and duration Dose NOAEL (mg/kg/day)
Rat Dermal, 28 days 100, 300, 1000 mg/kg/day Male: 1000
Female: 1000
Rat Oral (in diet), 13 weeks 800, 4000, 10000, 20000 ppm Male: 743 (10000 ppm)
Female: 789 (10000 ppm)
Rat Oral (in diet), 24 months 400, 2000, 7000, 15000 ppm Male: 105 (2000 ppm)
Female: 26.7 (400 ppm)
Mouse Oral (in diet), 13 weeks 1750, 3500, 7000 ppm Male: 807 (7000 ppm)
Female: 1110 (7000 ppm)
Mouse Oral (in diet), 18 months 700, 2000, 7000 ppm Male: 824 (7000 ppm)
Female: 994 (7000 ppm)
Dog Oral (in diet), 13 weeks 4000, 12000, 40000 ppm Male: 90.0 (4000 ppm)
Female: 103 (4000 ppm)
Dog Oral (in diet), 12 months 200, 800, 4000, 8000 ppm Male: 19.2 (800 ppm)

Female: 92.0 (4000 ppm)

1ELIERER  Developmental and reproductive toxicity summary of mandestrobin

Administration route

Study Species A Dose NOAEL (mg/kg/day)
and duration
Rat Oral (gavage) 100, 300, 1000 Maternal 300
Developmental Days 6-19 of gestation mg/kg/day Fetal 1000
toxicity Rabbit Oral (gavage) 100, 300, 1000 Maternal 1000
abbi
Days 7-28 of gestation mg/kg/day Fetal 1000
Systemic
Male: 56.15 (1000 ppm)
Female: 62.48 (1000 ppm)
. Parental .
Two-generation Reproductive
reproductive Rat Oral (in diet) 1000, 3000, 10000 ppm Male: 559.1 (10000 ppm)

toxicity

Female: 628.5 (10000 ppm)

Systemic
Offsprings Male: 56.15 (1000 ppm)
Female: 62.48 (1000 ppm)

14
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1IN PH Neurotoxicity and immunotoxicity summary of mandestrobin

Administration route

Study Species . Dose NOAEL (mg/kg/day)
and duration
Male: 1000
Rat Acute oral (gavage) 500, 1000, 2000 mg/kg/day ae
. Female: 1000
Neurotoxicity
L Male: 338 (5000 ppm)
Rat Oral (in diet), 13 weeks 1500, 5000, 15000 ppm
Female: 1223 (15000 ppm)
Immunotoxicity Rat (female) Oral (in diet), 4 weeks 1500, 5000, 15000 ppm 1419 (15000 ppm)

1ElIENERE  Mutagenicity summary of mandestrobin

Study Study design Results
S. typhimurium TA98, TA100, TA1535 and TA1537
. +S9 mix: 39.1-1250 pg/plate
Reverse mutation ) .
-S9 mix: 9.77-313 pg/plate Negative
(Ames test) .
E.coli WP2uvrA
—/+S9 mix: 156-5000 pg/plate
Chinese hamster V79
Gene mutation +S9 mix: 8.0-144 pg/mL (4 hours), 16.0-144 pg/mL (24 hours) Negative
-S9 mix: 1.0-10 pg/mL (4 hours), 7.5-50 pg/mL (24 hours)
. Chinese hamster CHL/IU
In vitro chromosomal X .
berrati +S9 mix: 100-150 ug/mL (6 hours) Negative
aberration
—-S9 mix: 40-80 ug/mL (6 hours), 3.91-15.6 pg/mL (24 hours)
. CD-1 mice .
Micronucleus Negative

500, 1000, 2000 mg/kg (gavage)

BT RREFERE, F v 4 =— XL 27 =itk
CHL/IUAMNE & AW @R FRRABR, ~ 7 2/
ZFHE L 7R WIh TS 572 (Table 13).

2. E% - EmAH

(1) #nicsF 5R_0H

UCTHE L2~ VT A2 b ab vk Ty MRS
L7z Z A, NIRRT EEIZT0Mm Lz,
Z O, ER IR TSR X L, HRk
NOEHMEB K ORI S5z, VT A by
VOFEELRRHISE, * FLEB LU T 2 =L ED
& Z sk 2o a v gfas, N Fufbe
ZRUHE L BALIZ X B & D7 5 7=, HIHEMERER D &G
By, ROBSEhEZvYFZ b ryDI v Mo
BB ARNIINERIZ90% DL & fiE x iz,

(2) KN E1F 5 R

UCREEA & - TSRO s 45 U, v 4
2B &0 h7zh) TR#ERABR AT 7224, wWih
DIEWZBNTEY YT A b a by OREREIZIET
FRET, 72/ F2FOAMTE U 2 721350700 %
FUFEDOKIEIL & Zh 61k < Bifaafb. 567 2 FLdk
DHNKRF VIO, O F LT T =
ST —-FIASEEOHRHETH Y. T O—HITREPIREK
BOMZHDAEN D EE X 6z,

{FRALE 2016

3. REEHSLUKRY

(1) Az %00

UCKEEIAR & - 2K il ¢, v v 7 A bae
VIdpH 4. 7F K CIDMEMHEH TRIETH - 7208, #%
i (pH7) HEIUHAK (pH7~8) HTOs RN
HGHZ K 0 F L <k S h, okl Gionicks
I AEOKECHERE) 3. ZhEh11.0~178HFB &
U121~205HTH D, 722 T—FIEEDT T H
LA D53 T-INEENT & 2 AU < BAE G, X 612
N3 it % 520 RIS B LR RN & IR S h 7z,

(2) LHERIZI T B RGHE

UCTHER L 2w V7 X b u b VidiER HEPIC B
WCERIH (20C) 50.6~323H T L, 7/ %
FD2F 7213500 * FULEEDRE(L, O x FL{bis &
V7 2 =2V —FIAERORZR L 2 ki < LA %
T, RIS B bR R & TR LS 52, T
HRMEN SRR Xz, 72, FHERRE ETOSRITE
HEGHZ OO S . 2 OB (20C) (1 3EHEETHX
B LUOMHEX T2 h63.9~75.7H (. &=
DERKBENT) BXUTL7~829HTH - 7=,

(3) uErkH

WKk, HEA, FEULE. Ei k. BTk K OTEIE MM
WY F 2 Fa ¥ v40% 7 a7 7ILFID200005 7
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B % 300 L/10 aD #4 ¢6~7 H Ml CEF3lalfdh L 7=
L2 A, mGIRHIEE130.99~3.79 mg/kg TH D, H
Z A 1313.5~90.7H T dH - 7=,

(4) TR

T4y M)y eESRAE S LIk T 2
b OEBRFREA R CHIE U 721 fR I Kroc (ads)
B K OWEE R E K ocdes) 13287 ~797 % & 1U8340~1003 T
b o7z,

(5) Temmsksd

2VUFZ Uy 40% 7 a7 TILAEE 2000057 F L.
150~460 L/10 aD#IA T, FaciZn L2227/ 7H
MR TIMLEE Lz & 2 A, IR IR IE O s i3
ERA AR ~29.6 ppm T H > 72,

eI ARG - 770, Fr Y, L& R,
Y, 2woD, WATAZH., TV, Aar, 3
g, 98, TEFOk, ATk, k. V-TL A X,
BILFE, IZbT b, ERAAED. SRVATA.
AZED, x40V TEE, BHIES. K DAL,
HAZL, L5, &

(6) #AEmsR

2 VT A MY V40% 7 a7 TILEID200005 AN
%300 L/10 a0 #IA T, 7THRIBET3MEMLELL 7= = b
RGO BRI E L ThRB IO -~V &4
WLzl ZA, vV T A buvy Ok imiED
bWl FhdEERA (0.01 ppm) KT -7z,

4. FEEMEMICHT HHE
APETIRER, IV NF, B, KRS B XU R
2B 5 ikBRfSE R % Table 1412849 L 7=,

(1) KPEEIRER RS 3 % 58
YUTAMBEVEEDOIL FF IV ABEID
WRARKRE D 2 EEEM (LCso/ECs0/ErCso) 1&. Zh
Thil4, 128KU84mg/LTh-7, /2, YU/ T A
b Y40 % KFIAI TORFEEMIZZ 232, 3.0%
KU12.0mg/LTh >72, I b6 DEIZFEEH A, 65 FAE
SNBEBAPORE LD BHFITEHLS, vV T A b
Ty OKEBREICRIETTREI NN B L 61 b,

(2) IUNF, BB IOKHERE W 5 HE
YUTFA MO VIREDYA I IVNFIIEITS
RO S Fo X O 5 T2 ME#HEE  (LDso) 1372
T4 >100.71, >100 pg/¥HTH>7=, vV T A b1
Y 40% KFIF OEIZ 1T 2R OB 5 TOMRREIZ
20% T, BEISHLTERBIAD O A, 72, K
WEEPNZE LTI, 290 2F—H TV E=, 241
TECANTHALYBEUOF ¥ /NT T T 7 INNFOH
filf 5-TOEFEHRFIL2.0~4.0% TH -7, ThEDT
L, EATOY Y FZ Lo yDIVNF, &
BEXOKRMERFICRETHEIRNEEL N5,

(3) BMHIIxd B
VYTFAMREVREEKOT) vy X TI2EBT S8
M55 < RS- TOLDsofii 13 > 2250 mg/kg TdH -
2o TOZENE, EfHTHOYYTFAIuL VDL
FICRITTHBEIENEELON D,

PlXb, = F 2 bav I3MalEimmort4 352
PERMRIREL . BHICH 2o THEEL =& LT RE
M - S K OB 2 & R A O BB
WD EEZ OGNS, 72, BEhTOXE), JERER
AN B RERH B D W TR A A A ATRE T
brEEILZENS,

1ELEIENEY  Ecotoxicological summary of mandestrobin on non-target organisms

Test substance Test species

Test type Results

Aquati Carp Acute (96 hrs) LCs0=1.4 mg/L
uatic
d . Daphnia magna Acute (48 hrs) ECs0=1.2mg/L
organisms
. Green alga* Acute (72 hrs) ErCso = 3.4 mg/L
mandestrobin - .
H b Apis mellifera Acute oral (48 hrs) LDso > 110.71 pug/bee
oneybee
v Apis mellifera Acute contact (48 hrs) LDso > 100 pg/bee
Bird Bobwhite quail Acute oral LDso > 2250 mg/kg
. Carp Acute (96 hrs) LCs0=3.2mg/L
Aquatic .
. Daphnia magna Acute (48 hrs) ECs0 = 3.0 mg/L
organisms
. Green alga* Acute (72 hrs) ErCso = 12.0 mg/L
mandestrobin - - ; :
A%WG Silkworm Bombyx mori Acute oral (7 days) mortality 2.0% (at 200 mg a.i./L)
0

Amblyseius swirskii (adult)

Natural enemy Orius strigicollis (adult)

Aphelinus asychis (adult)

Acute contact (72 hrs)
Acute contact (72 hrs)
Acute contact (72 hrs)

mortality 2.0% (at 200 mg a.i./L)
mortality 2.0% (at 200 mg a.i./L)
mortality 4.0% (at 200 mg a.i./L)

* Pseudokirchneriella subcapitata

16

FRiLFE 2016



BbhUIC

VYT A VIIHEEREOEERDIZE A ED
Wz oW THHSE MR 28§, [5G aERIC B
WK, A Y VERR, Y BERR 2 OIS
FIIH LT EOWERMERT, S5ICEREY 27D
EOIG (Y BESE) TEHEH2TTEET H 5 5,
BN E AT 2 HBREAITH 5.

SHOBEHCH7-D. v VT A ravyEHWE
BRIAROFHIERE X 51275 %, WHEY 22~ %
VAV NEFBZENL, BUBIZBWTARRE AN
FHTE 2 & 5 12T R A X > T <,

A

YUTFA MO YORRIZY 5 TR, — M
NH AN 2. SERET RO ATBIEAN B &
OHEIb 2. K & OFRBRIFZEHEEI O )7 % 12 &
D EHFHERBER 2 O ZWE 2 W20 Z LI
WEHT 2L L BI0, SHEGIEhiE THEL T
fEE BREOHEL LT ET,

Y FAMOE O REFE

5 A3k

1) FUNGICIDE RESISTANCE ACTION COMMIT-
TEE, “Mode of Action of Fungicides - FRAC classifi-
cation on mode of action 2016”, http://www.frac.
info/docs/default-source/publications/frac-mode-
of-action-poster/frac-moa-poster-2016.pdf?sfvrsn=6
(=M 2016/4/25).

2) “Phillips McDougall-AgriService Products section-
2014 market”, Phillips McDougall Ltd. (2015), p.267.

3) i-map SIGMAT — # X — Z (version 3.9.3), Gfk
Kynetec., Ltd.

4) HEA WEME, HARYDHEL - 2, 56, 658 (1990).

5) /NI ], EH AN, EEE 9, BIAUA LN
W2, 48,57 (2001).

6) “AEVIE i GE—Rml)”, & E- b, R
Az (1988), p.673.
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Approach to Endocrine Disruptor Screening
Program of Environmental Protection Agency

Sumitomo Chemical Co., Ltd.
Environmental Health Science Laboratory
Kenta Minamr
Keiko Ose
Takafumi YamMAGUCHI

The existence of endocrine disrupting chemicals (EDCs) was suggested in the late 1990s, and concern about
their effects on humans and wild animals has gathered a lot of public attention. This resulted in a worldwide
reinforcement of regulations for EDCs, and the U. S. Environmental Protection Agency published their Endocrine
Disruptor Screening Program (EDSP) and started an evaluation of EDCs.

In this article, we introduce our approach to and achievements in the evaluation of EDCs. In addition, we provide
an overview of EDSP and the result of an EDSP assessment of Sumitomo Chemical’s compound, Pyriproxyfen.

L BHIC

fE=MIcxd T 2 et foEsEn e &8s, Wy
WA < BB (Endocrine disrupting chemicals ; ED
WE) EEUNCHIEI S 2 d R IC R
KoTn5, AR (WHO) 132002412 [FlF5
PB4 atE (IPCS) AU T [EDWIE &1,
YRR DN 3R ORRE 228t 285 Z LItk - T
Z O E 721372 O TRRO@HE I A= 5 5 % RITT
NREIE £ 72132 DOREMTH 5] LEEVL TH
%, L ULaho, EDWE 4 uEUNZEHE - /78L&
MBI 20 o 2 TR 0,

EDWE M HOTH 2 HED e LTE, v —7 -
LR — 1l 5 2319964 I L 72 [Our Stolen Fu-
ture (BHONLANR) [DENSEHEFTFHIENTE
%, [AIFTIE. EDYVE ISR 2B AL Yk D BEA]
THDEDRHERIEL T 5, HLOMET— 21
HOE, EDWEIIERBAEM OB IS EEA 5 2Tk
D. B MIRLTERTEOWDDBEHIRE N,
INSHEIRESIDIKT AN #HG D2 THEDWEIZE
RLTWB LRI X N 2b Tida <, BIE & ikimid
Mt 22, [HFEDA V37 MIIEFIZRE L,
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HRRR % o & U 7225 [ ORISR A EDPE ORIl
ISR T Z T e -72E5 X 5,

T LR TIC W TORERHESIZ. EDWHOE
PR - FREDRIG 2 B AG R < 1996412 f i it B IR GE L %
P L7z, KEBREIRF#T (Environmental Protection
Agency ; EPA) (3EEOWRAEZIT T, 1998F- 12N 57
W < FEWE 2 2 ) — = &t (Endocrine Disrup-
tor Screening Program ; EDSP) YDA A L, 5
AL BEOFAE ARG L 72, 20094, 11FEOFRER
BHA N T4 VRIS N5 LIalEIC, EDSPIZ& 55
HACEUB ORI BB T b, KETIE.
EPAZ T34 2 EDSPOREMI 2487135 &£ L 612, Y4t
DEDSPIZxE 2 H 0 AT & U-C R A R ## T
HHE) TuFT T o ORISR AMTT 5. Kk,
20154, EPAIZYY) 7u+T 7 = VORHIiIZ DWW T 4h
OHIWrH B AFE L. BRI AREE Ll L 7z,

Aawh < ELME (EDYE) OFlis LUVHEFE
DERE

WHOZMEIE L 720E%IC 6 & % & 512, EDWEIE
RONZFWSARNEH L. T OfEIRRS T FRICHH L E
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ERIFTEDTH D, 4. WP bary (&
AX¥A v, F=2ATA4 Vv EE) L 72ARRICHHE
TEMEENFWRIAEH TS Z LAMoh T 5,
L7z > T, EDWE ZEUNZE R - Jil LT |k
T, FREAMICZY ETRICK D ZOERM LA
TEIRBZRAVIONMICTEZEEEICAS LED
ns,

EDAE R BYE 4 2 fRER) 2 N0 R IS DWW TRATT
U 7-t%. EDEGRHT O HH] EOFEIZDWTLITIC

BB,

1. KRN ERFBREFIVES

REM BN FIMEE L LT, FEENoBE s LU
HEFR ISR TH BMERLEY (MEME s =2 bary, i
Pes 7y Rayy) BEE - ST 3INHERHE &
W 72MERE (Gonads) X, MDFE#ER KO RICHE
T 5HRIEA N E v 2L - 5T 25K (Thy-
roids) 2% IFboh5, 7z, VhhLE Y LHIRRE AL
EBV R EDQESE - N, ROPIKIZ H 5 IR T
(Hypothalamus) X FHE{& (Pituitary) (2K - CTH#E
ENb, Len>7T, PURTH-TFEE-ERE (HPG
i) 4 KORUR FER- T EA-FURIRE (HPTE#) ~oD
WA YN EMET 5 Z LA EE L 55, Fig. 11218
R ENFWRE RILE Y ERL T,

Hypothalamus

e Thyrotropin-releasing hormone (TRH)

Pituitary

e Gonadotropin

o Thyroid-stimulating hormone (TSH)
Thyroids
e Thyroid hormone

Gonads (e.g. Ovary, Testis...)

e Estrogen
e Androgen

m Representative organs on endocrine
system and typical hormones

TR W P SERERE (OECD) CIX19984FIZ H s ih 8l
HHE LT, Worwn» < GUEREET 208D H %
LB E 22 ) — = 75§ 5 728, kBRI A4
N4 v OWRET B X OHBUER 2L T\5, EDYI
BoOER E LTk, HPG ¥ K O HPTHl DR 8 i 5
HEhTnz, zhud, BREOHENZZ Fary
BXUOT7 v rar  fEH, BIRIEANORE LR 5 TN

{FRALE 2016

* Gonadotropin-releasing hormone (GnRH)

KRERBERETONTBPSEYVERX Y —Z 2 JEIEICH T 2R U H

T4 FARLEVEAHEBEZEHLZED25#D 5
N7V HENS GEANBL I LN TE S,

2. M EORE

EDYIEIZ K 5 N0 ilA O REVERZE ORI FIE IS D
WTREE 728 DAV, RFEISHZz- THRHT
afkam AR S T B2, FE bt — Rt LTH
REh7zoida <, HMRIZL MW RRSNhT
WEDHFEIRTH S, L=n>T, SEOBEIY R A,
R DAL B ORI B TR 51l & T 3618
H%,

b4 5 & 512, KENZHF 2 EDSPIE G TN T
TSR ICEDYWE % sl L. K9 2 D AT H
0. HBEOMHIY G T K OREEREBIRI 2 ER L
Tna,

ED¥YHEFHE (CMH (T 7= J3t OV H A

1. OECDEBREH 1 K T4 VRKEANDSHE

Wit TIZEDWEANDM S B LA ST E £ - 72
19904F-AX LARE . EDYEL O aEAli & H i) & U 7= Beifi b ¥
ICHUD A TE 72, i, EDWEIZE b J OB
VIOTEG T IR T H % & DRI L % FHE§
2HEL H 0. PEROREMFM LIS OV TREL
EHED BHGE N E 5 Tz, BRCARE (B REH
NOWELATLE LEBRENAN>TNZEEH D,
AEEBE R (MR K ORIEM RS bR ORI
T UANOREERAET S B0 AR D
5N Tz,

OECD TI31998%F-, Mz A& MR N &
BRik# A Fo4 v LTtk (OECD TG
440) . Hershbergeritlit (OECD TG 441) ¥ K Uf28H
MR 1E % 53 ABR (OECD TG 407) D3f# 4 I L
720 MEOTNDIRNOFEFHIZB# T % £ < Ok
Brik (B 2 v 723 B N (in vitro) FRBR.
B AEM A O R BR A E) X hz, 20X
RO T Y. OECDREREA A F 54 ViE
2R L, REERRBUCE S W ERAESE T L &
12, [EIBERRGERRER 2 20 L7 — & 24§ 5 2 &k
ERVEOME ICEBRL CX7=9-0, F/-, =2 bary
ZHAE (ER) BEWEMELRE. (OECD TG 455) O
ik, ERTaY 22 McBlL, SRORITE
B USSR, M AE A EEL U 244 2 A e 2355
MEUEINE (hERa-HeLa-9903) & L CHRH XN 31

B,
2. #EHE AR DR

— ey 25 FEERRER do TR ME R ORRE A MR 12
BET Uy Wi < SLEH OS2 AK T 2 b
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PPBEIZ DWW TUETRNE X 5 = 2 2B AR A 72 Bl
O CEIEHE 25 LT b, i, MR
PEIZ & B Pl &Ffin vitroifBROFHE, & 6 1ZI13FE
R CEMli T % 244k % 72388k (in vivoirlR) D=
% Th b, 7. BEICE U TSRO RN
BOHME RN D72 > T4 2 7 v b BERER
L CRAEERR L T, BREVEMNCB L T8 BT
i U ~C fa R Y it AR o kO AR RE AR R A T2
TELRBAEREZ T D, WA OWTE, EWE]
B ORI A MR AL & O 4 DORRGT & 23
3 Z & CRMlR &AL U, kN T ORSB 7 Ze A ATl
DOFEFEHNEETH B, MA T, WERIOD RIS
BI57 v rar ARSI A SEHiRE LT =
RV TMEROREBR AN THEL TR D, 1t
PRI VLTV 59,

ARwhr<EMERXY ) —=>J&E (EDSP)

EPAIZ 1998 ICEDSPOME 2 AR L. B3 - (L%
WEOFE #BIA L=, ZZTiZ. EDSPOREEIZ D0
THNT 5 & L iz, Urkhis o R ER#EH T b»
2 7aFxy T 2 IZBT AR XU EPAD R
FERIZOVWTHRET 5,

1. EDSPOBIE

19964F 1K ERE 12 30 Tl P X 7= 12 5l B PR
HOERHEIEICHE S ¥ EPAIX [BiE & 72ilBib &
ORPERE A O T, RFEOWE L MicxL T
Z bar v Rd B EENTWRITE A G2 % TThE
WEFHEd 222 ) —= v 75t ] OFREIETF L.
e TEERIEBI T 2 [N ELIEZ 2 ) —=
VI RUOT AL EsEES (EDSTAC) | A& h
72o EDSTACIZHEENZBWT A ) —= v ZikBRIC
K BERTF VY v LMl (Tier 1) ¥ &K OV % Hd
U 72iRERIC & 2 A BOMR (Tier2) ZHMET
5 2BXME DRERG A RE LB, 2O A TiETier
UZBWTCEDWEDOERT Vo vy Ladd b &l X -
WA, MBS U CTier 2iER D FE A ER X h %
Zrizxb (Fig.2). %< ZEEIZOECD A iRBAT: % 7
474 MLz DTHD ., EDSPRRBREST A F 54
VELTRITEN TS, RAIZH S &, EDSPIZAE
RNAILE v DOREAE, TIRE, ZEKRE DA H 50
REOEHEF 2T LT, Zh b DNFWRNDE
P % RIS LB ORM A HIE L2220 —
—VIEETH B EEZ B,

200912 A S NI DOFHIi R R & 72 - 726THI'E
WAL E LA bE=E (Listl) Tho7ze Zh
SIZEDMIBEDET v vy LOBEOERTIEAL., &
P ANOBEGREE (Bhh. BORIK, JREZEM, BRCER

20

) ISBOWTHBORE» SIBEGEIEI N D%
DI X 17210, Tier 1512, EPAY 5 &'E
DO GHRFFE 2 U CERBRER  (Test order) 23 %47
ENBZ L Tht b, TestorderZ 524l L 7-E k%
Frgid, Tier 15HMI 181G THM T — % OHUS. BEAF
T — 2D & 5 VNI OB EREIC X3V Y —
T LNDBNE NS 7= RHEATEIRBETH 5, Tier 1
S D 7= DIZHHL T — 2 AR B A 121E. Test
order32 A 5 2N TOXRIB M L 7 5, List 1D
L2 DO Tier 1EABRS I DWW TiE. BEICEPAIZ BT
BTN T LT D, 201546 H ISRl #S SR 3B &
N3, 58, List 2LIEIZ 0T 8 2 DLEY
BHNEDSPORI G A5 EHAENS,

G

Does it have the
potential to ED?

No

Does it have any adverse
ED related effects?

Yes

Yes

pe

No more
analysis
required

No

pe

‘ Risk Assessment ‘

BT Flow chart for EDSP evaluation (Tier 1
and Tier 2)

2. EDSP Tier 158

Tier HZTHF 5N TV BRERIZ. FEDNTSR
AR 2B OB #HIE LT\ 5%, EPAI. FF
EOWNGWR & L THPGHI, HPTHils KO 27w 4 |
FUEVEAAICENE ST TS, 200941213 Tier 1
kB & U C1IMORERE T4 F 54~ (Fig. 3) 2375
N7z, Tier 1aRBRIE. (L2FWE 2N 2 A ARIZ K
ET B A RBAE N THRINT 2in vitroikli & (AL
NI U B A YT % in vivoskBR D> 5 R & T
TWb, ZN6DREBIZOWTUTICHE AR5,

1) in vitroikBR
OERKiA#ER (OPPTS TG 890.1250) & 0'7 ¥ R u
7V ZER (AR) KiAaE% (OPPTS TG 890.1150)
I baryRerTy Py RN WTZh
ZFNOZEREREETEZ L TRLEUMERERT, &
N5 OB A & ZREROMAE LR T 5 8
DThH5,

FRiLFE 2016
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HPG axis HPT axis
Estrogen related Androgen related Thyroid hormone related
ER binding AR binding
(890.1250*) (890.1150*)
in vitro assay { ER trans(cggi)gfigz)zz)l:;ctivation }
Steroidogenesis Steroidogenesis
(890.1550*) (890.1550*)
Aromatase
% (890.1200*)
Uterotrophic I F - Hershberger I F -
(890.1600*) w J { (890.1400%) 1‘
Pubertal male and female | 3
(890.1500*, 890.1450*) w
in vivo assay > <
Fish short-term reproduction Amphibian metamorphosis
(890.1350%) (890.1100%)

HPG: Hypothalamus-Pituitary-Gonad
HPT: Hypothalamus-Pituitary-Thyroid

BEEEN Overview of the EDSP Tier 1 Tests

Q@EREZG G ME(LIER (OPPTS TG 890.1300)
KRERTIE, (LEMEMPEREFMATHZ EICL B
BN (22X bay VIERM) 254 5. 2tk
B U ZERIBEL £ — 4 — 79 2 3 F & LRI
A U7-HeLafflfa (hERa-HeLa-9903) AR 1T
W3,

@27 a4 FEEERER (OPPTS TG 890.1550)
KB CIE. b bEIEHRE ML (H295R) %Rl
FL. ALFWEIZE B 27 a4 FEEREIC RIE e
Rt g5,

@7 v~ 4 —+¥ikEk (OPPTS TG 890.1200)
7uv&—+¥ (CYP19) ZZA7uA4 FEERIZEN

T Z baly VREEICHFS L Tnwb, KikBECid, 1L

BRI K BT uv 4 — YBHEEEAHIE S S,

) in vivork5R
O7EAEKRER (OPPTS TG 890.1600)

T2y A ER T 2 UEWE OB A H &
L7zikBiTdh 5, AlBETld, EARNICATET 5 2 2
PO DREARL 7210, IIEAR LT v b
HHVIRRAT » P BV NS, TIHEA R L7
7 v b TlE, HPGEHZMEHE L 2 W72 I RN D T 2
FarvEMET L. FEARMT S, /2. MEREB
PRI O RKIN T & NI T ELPRFELIRETH 5,

{FRALE 2016

*: Guideline No.

ZD XS ZTENEM D D NVERIEGEOFWIZ T Z b
ur el E A LR & SR G L2, 1
HIRIERY 5. A, 5 HREZ3HEE L, T
HEBEOZH ZEEE UCHHEY 5.

(@Hershbergeriti# (OPPTS TG 890.1400)

Ty rur fERBLOHT Y ey U ERAE T
LALEIE ORI EH E L= CH 5, AikBRT
F. AERNIZNTET B3 7 Y Fu sy vy OmELRRL 720
2. R AR (B Ly FaHwWehE, &
BT o ME, HPGHIAFEEE L e 72 DI RO T
Far VREME N5, ZOME, Az IiEsE, K
- BEEIRS & S 2RI R, 7Y Far ViR
IRAERNC M T 5. RIEMAER AR L 2=8ic 7 v F
v AR AR T 2R & RAEYES- L 7256 H
AR 5, 72, ZOBYICHRED T VK
O UHIERA (Fut VBT A L AT aY) A5
U CRIAE R 2 K X /7240, Yi7v v Fay e
D & 208 % IEHE 5 U 7858, RIER g3 R4
5, AiRERZ, BSHIRAI0HM & U, B4
DZE B &R e UCHEHid 5.

@Kt 5 MEHEER (OPPTS TG 890.1500)
RIERDUET - MBI & TRIgREOR S (31H
) L. Ml JOHURIR & OIS N\ O
Z AR IC R 2B T H 5. BAHEHE & LT,
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KRERBERETOAPBAPSEAMER Y ) —Z 2 JEIENICKH§ 2E) &

AR A R FER R 7 & O e do K O PR
FHIMRAOM, Mot (B . mhoF 2 b2
Fuoy (RENZT7Y Fary), FRERLE Y BX
OHUR AL & Y HIEDS & B,

OMff ; EEERER (OPPTS TG 890.1450)

KIAADME 7 » M2 TR OES (21H
M) L. PElR S K OHRER &2 oD ic N iR O S5
% AARRIICRHE S AR TH B, MAEEH & LT,
AT R R R FER R 7 & 00 e e do K O PR
FHIMRAOM. Mo (RO . PRI, o
R E VB KOHRBER L' VIEY B 5,

G EREASR (OPPTS TG 890.1350)
AT EIC L A 2 2 bar VER B KO
7Y Rasr U EH, 50N, Mz bay UAEHOR
MEHK & LikBicd 5. ABrcid, Mo”7 7 v
Py R — A B CEBERR I Q1AM ho
PEINE s K OVSRgEE, WERAE T IRE I AR iR Bt s KO
Mhesar=vilE, “KEBOBEEOM, Ak
W AR E 2 F2hE L. PRI T Y RO E L
FHIl 5, At T a = 30 OB RN
PNEFTER &% VS0 BT A P u s VRO S v —
H—L L THOLERATWS,

®tiA fHZ RERER (OPPTS TG 890.1100)

AR A O TR B & 2 HPTHl A\ D 522 % 5
ili-§2RERCTH 5, MAFHDEREDHEFT IZHIRER F L

XD HIEE TR, AR AL E

ISEEZVETH B, 77 IV R FTIOHAIHIC
LB A L. PN A LI L2227 -
SR B E. S-PREOROMEICMA T, &b
PR FRRE T & 2 HIRIR BRI = M AT & 9209 %0
Fig. 43 ZRERTHAD 7 7 1) 1Y A 37 T O BIR G B
MRS T d 5. HPTHENIMFLI S ik & [AAR HilgE

Control Anti-thyroid agent (PTU)

ENTWB I ers, MEMAARIE F 2508
HEBI AR DN T ORI DO EE & HI T = %,

Tier 15AER Din vitroidBi, 7 5 0N, WHILIW B X
OBRBAEM 2 H O 72in vivoikBRIE . FLOISHISEN) 25T
MiEH 26 L Ch0, HHMORERSERE & > T e
DNTFIRND B DG WA G 5 2 & 1354 Tl
e RIS, i vitrosdBRIZBI L TR, FFE DN IR
BT AT O A AT T2 2N TEX 54,
ERIZ BT 2B ORGPt KO ofthoE
PRSI & 8 A KL Tovieny, L EOE 2
5, Tier IFHliIZ BT, IO EHEIERE &9 T
AT OTier iR T — 2 #FFHNCAAT L. Sl &
BERF A RATHEAVREEL K 5,

Tier 1iABRIE., WLRICHEE RITTTHREED &
2B AR T A ETF VY v LEHMEAER E X hTn
%, Tier ABRDAER, NHMWSRNDEBORE % &

SICHAREIC T 2 0 B % &Pl < 73541218, Tier
2iRERDFNEA LB L 72 B, Tier 2RERIZHEERER & L
TERT STl D, #EROEYR (7L SR
WA, SO BEEHEBIY) A R TS IR e s
OB L Z O & #5Hli$ 5, WFLEIZBIL T, B
T 7 v 2R (OECD TG 416) & %\ id
7 v MR GEASR (OECD TG 443) Tl &
h5, BREAMTE, WAEH (770 Ay 2 H )
AR, FERBR (OCSPP TG 890.2300)
24 7 JraR A EEASR (OCSPP TG 890.2200)
OB (HAD 2 7) 2B 5EE: (OCSPP TG
890.2100) 2344 K74 vbah, 7 I =2t G5
DAL F T4 VHIES PEIR TS,

3. BUZOFXS 7 ICHT BTier 15BN DEY
A
vy FaFxy 7 ik, List 1ONRIFEHE DO
LD L L T20094-1ZEDSP Tier 1M Test order» 547

Thyr01d hormone

Anti-thyroid agent induced thyroid grand hypertrophy, follicular cell hypertrophy and hyperplasia (middle),
Thyroid hormone induced thyroid grand atrophy and decreased follicular lumen area (right).

B Thyroid histopathology of African clawed frogs (tadpoles)
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ENFze THITH L THEIE 20101 CREAF O A Ffimi
FRBRAG R do K OSCHRERE & R FAILLC AT L THLD £ &9
7z [Z2 OO il A1 (Other Scientific Relevant
Information ; OSRI) | ##&Hi L. Tier 15FM I+ %
WD b % & LT EIEKRE B X CEREEE WL
AABZ DWW THRERHFEE A S e, Hililadite LT
ERFSATBE. ARFSAFREBR. 2704 FEARE. 7
v % —Yikkk, Hershbergeridlk, i L OMED K
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Testosterone levels (ng/mL)

Control Pyriproxyfen Pyriproxyfen
500 mg/kg 1000 mg/kg
*: p<0.01

.m Serum testosterone levels of the
pyriproxyfen administrated male rats in
the pubertal assay
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WAL EY (TSH) BNAWEhsd 2 ENH6HR TN
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Control Pyriproxyfen Pyriproxyfen
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*: p<0.01

.m Relative liver weight of the pyriproxyfen
administrated male rats in the additional

(o)
I

Liver weight per body
weight (g%)

study
140 4 CYP2B activity
=]
8 1204 o
=
2100
o
< 80
on 7 * %
g
E 60 4
E 0
g 201
="
() -
Control Pyriproxyfen Pyriproxyfen
500 mg/kg 1000 mg/kg
6000 - CYP3A activity
(=}
§o)
25000
=
=9 * %
< 4000
%70 *
£ 3000
~-
(=}
é 2000
=
é 1000 A
S
0 T
Control Pyriproxyfen Pyriproxyfen
500 mg/kg 1000 mg/kg
* :p<0.05
*%:p<0.01

Hepatic enzyme activities of the
pyriproxyfen administrated male rats in
the additional study
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BGEEEEN  Testicular enzyme activity of the
pyriproxyfen administrated male rats in

the additional study

Secondary effect

Liver Oj

Induction of
- |$ testosterone
> Increased activity of metabolism
metabolism enzyme

Decreased serum

testosterone levels

X AR binding
X Steroidogenesis

HPG axis , le‘ﬂ

> Anti-androgenic effect
> Inhibit testosterone synthesis

etc.

X Hershberger

Direct effect

BEFEEN Decreased serum testosterone levels caused via liver effect
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Performance Improvement of Natural Rubber /
Carbon Black Composites by Novel Coupling

Agents
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In recent years, various actions for saving resources and energy have been taken and the demand for a

contribution by tires to saving energy has become higher. In order to achieve energy savings from tires, the

reduction of rolling resistance, which is one of the resistances against driving force, is very important.
In this article, we review the trends in the field of coupling agents and report on the performance of newly-
developed carbon black coupling agents for energy-saving tires.
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Hysteresis Loss = Visco-elastic behavior of rubber

g

. Unloaded

Loaded

m Hysteresis Loss
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BGEEW  Various carbon black coupling agents
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DFHLA » 7 ¥ ZHN T BIRI e =— X IEHIC
BWEEZ, NR/CBEARICK T 5. EifTHD 214 Y
DOe 27 A Z{LHEX D, NR/CBEGRTOHE
IREAL A BT, ZOMBICETFTZ L L

A2 w7 b ERFERE

27 v 2a Z{EKOFEE LT, K v =0T
KRIGDEIR. & 5 ITHEBEOWFILE 2 5B 2K
RPITTdH HNROZEMEE, SWWERELRE 3 2 b DI A & i
LWeExl, 22T, Y3V Hy 7Y v TEIOE %
%12, NRECBA 7 v 7)) v 7 AL Lpfia ¢ L <
WA 85 Z L&k D CBOSM M2 M & 4,
FeSEAIE L O BEERE A WIS 5 Z & 2 0H0, BEHsE
FL,

CBOrfdifhiid s < 22 5% Tk . Howland
513, N4-Y = baV-N-xF)L-7 =1 v, NR/CB

CHs

\
OzN*(\?*CHzNH NO
CHs
ON N N NO
__/
C‘Hs CHs
O2N— (‘IiCHzNH (CH2)sNHCH2 <~7N()2
CHs3 CHs
BGEEEEE BNAH

BlA-RICHET 2CBO M AIA FXd, eZ2T7 V2
O2EEREEE 0y TV IHE L TEHTH S Z
LERALTNEY, 72, Walkerbid, N-(2-4F)L
2-=fuFubtl)4-=baIyT=Y VR, LATF
VY Z2u ZMEIRORAEFR TS L 2R L TWEY,
R&EW LS v 7Y V7B %Fig. 4ITR$, &2 C=1tn
VR TH D, 1975F B FER I & > T 5,
Lk, 8A—=H=2E= bRy v 7T v EIOFTE
EFoTiEWzn, = ba vy Ry vy 7Y v BN
EHEIAEDIFRME T EL -7, FD XD K,
19894 IZ LTS IZ& D, ¥ XF Uy 2245 k2L K
WX Hhy TV THIE LT, Y=bud T I Uil
B (Fig. 5) MNRM X720, JEFITKE L BIRENE
BEARLZEDD, MTMEOME» S, ¥ IV hy T
)Y TANEEDIEBDIZIZES Kh o1z, T hLIRE,
H—=RY T T2y T VIEIT, ECMERE AR
58DF, I TWaEr -7,

Functional groups for NR

i)
W WNR

Functional groups for CB

Functional groups for CB Spacer Functional groups for NR
-NH2, NHR, NRiR2 -(CH2)n- -S-SOsM (H, Na, K, Li, Ca, etc)
-Ph-OH, -CH20H n=23,4,56,9 -S-SO3R1(NH4*, NR4*, etc)
-CO2H, anhydride -Cyclic -S-SO2R2(4-Me-Ph, Et, etc)
-Isocyanate -Aromatic -Sx, (-Sz, -S4), SH
-Epoxy -(Ph)- -Olefin
-Olefin -a, f3 - unsaturated carbonyl

-etc.

-etc.

B Screening of NR/CB coupling agent
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SUMILINK®100
SUMILINK®100/200

ARy 2T b BLU= bV RA v 7Y v IH
D2EREBERED 0 6. 157 TINIZCBE O A AF K,
NR& O AR RO %43 2LAW &R o5 1 &
LTREL, FRICETFT52LE L7, CBEOHA
fERSEE LT3, CBEMIC/AAET S 7 = / — WK
e AL AR =V IE OV e & O FAEF A rTBE
BERREEIR Uy rilEt #7572, —J. NREOM
AR L LT, NREHO - EHAICKIB L5 H
Hedk, & BWiE. NREFIEA % St oid A Al 2 R
FTHERC, BT - BR(LANIZNRS T8I < HE L
27 VHNERIB LGS ERERARIRL, Z2ROIE
MEAR L, §Hiz 2 ) —=v 2 %47>7- (Fig.6).
ZORSE, 1REHIE 2 2 ) — = ¥ 2 TR DA IR
PERE & /R L 722184 (SUMILINK®100/200) % B %
ft&e LCGEEL T (Fig. 7).

BRELVEER

1. HHMERILHR
(1) SUMILINK®100/2000) %)) 5%

—fRIZ A A YT L8 RY ~— AL
LR 51 I =77 I (0 o =% T g
A 2 TREA. IREAL. DRI A 2 & A KIS
T 5 TRB., MEEREHFTEME L ORET
2 i LREC% 4% % (Fig. 8). Table 1/ZSUMILINK®

Polymer
Filler
etc.

|

Process A
Sulfur s
Mixing
Accellerator @150-186°C
]
v

Process B
Mixing
@70~100°C

.

Process C
Vulcanization
@140~180°C

‘

Rubber Products

for the tire
PG Processing steps

{FRALE 2016

SUMILINK®200

RRAL D—FK2TZ7v 0 EREOHRH Y T) > THICE sE iRt

(\/ ) Functional group for NR

O Functional group for CB

100/200% TAEATIRII U HEIE L 7=, ABRE AR ICBY
Ry BT LUMEERLZ, (k. BREEEED T R
AHEERE & UCid, BIRHMEREE (ftano@60C) %
v, ZOEANINEE, ARBEMRELENS Z
& %789 .,) SUMILINK®100/200% —fi%#J = NR/CB
BlA St (Table 2) IZA®IRMT 5 Z & T, BREME
HAKRELSWHEINDL Z L0057 (Table 1),

ZERGHITH 2 EORMEZ IS 2 Z & TE A
YRR AL g 2 A0, G R BE I U RERE &Y |
N5, FHREMETTEZ 2o T05,

ZWMESME T T B Z 812k, 24 Y OEH L IRE

Effect of SUMILINK®100/200

Control ~ SUMILINK®100 SUMILINK®200
tano@60°C 0.105 0.084 0.078

111528 Recipe

phr

Process A
NR polymer 100
CB (N330) filler 45
Zinc oxide accelerator activator 5
Stearic acid accelerator activator 3
6PPD antioxidant 1
SUMILINK®100/200 Lo
Process B
sulfur vulcanizing agent 2
CBS vulcanization accelerator

0.14 -

Ifur:1ph
012 | SHHUrARAL

sulfur: 2phr(Control)

‘ sulfur: 3phr
B SUMILINK®100

tano@60°C
[=]
IS
T

0.08 - SUMILINK®200 4

0.06

10 12 14 16 18 20 22

Modulus M300 (N/mm?2)

BEEEEN  Comparison with sulfur variate
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RARDL/ H—RT v VEEEOHRA Y T2 TR L BEttae(t

DB TE AL £ 5729, BKInEOIKT
IZBND, F720 24 VITH L BEHERPIR X T,
ZOEFHKIHET S0, ROLMOENIZE
BHND, L LAHS, SUMILINK®100/200i%. ff
R EIIRLED., HESMORENDREE KT
FTZehL, AREEREE N LTS ZENAHET
bEREBRNELFEHTHS (Fig. 9).

SUMILINK®100/200(= & % AR EERE I Bz, 2>
L7 NED. CBOBEUZE B & D7 E 3 M4 <,
SUMILINK®200 % 701 L 7= 312 T 3D-TEMillE % F2 /i
L7z, Fig. 10123\ C, [al—E@DE 53 28 CBOEEBL D
VEBARL, ORRLE DI RE LEERERL
TR0, BEWRE L2 5 %@Ll Lo 1 - Tl
NTWBZ & %R T, Control TIXEEHSEA YA X
WOIZH L. SUMILINK®200% 7RI L 722 Tl e
BO—D—DNcontrolk D/NE L 5 TWE Z & W
Ehtikotz, ZOFERD S, SUMILINK®200% 7RI
T5Z LT, CBOEEMHAMN, L THWEZER
MR XND,

400nm 400nm

SUMILINK®200 Control

NEEEIN 3D-TEM

EokbavET bOMERD S, SUMILINK®
100/200 % A1 L 72 R12T, IRREICPUE 36 & UFPaynes)
RIZOWTEMEL KON AT > 72, (3. Payne
IR EIE, TAICEES L REAIEOMAAEH
DB XNZBRTH Y., ZOMEBRKE VL, LA
BOKE @Y, DF D AN ENZ LE2RT,) €
ORER, REIEPUE IOV T, AR X,
i T 4 th TR TH 5 CBOIHEAA L TW3
ZEAIRE I NI, 72, PayneFRIZONWTIZZ DK
WAL SN TH Y, CBEHESN LOMAEEH (B8
123 AMETF L, CBOMEEAR R EL T3 Z
EHIRIE Sz,

(2) CBHIZI T BANE

CBIZidti 4 i H D, MLy FiZid, RifEAV)
&< Sl A A9 5CB (N121,N220) . BRI HE L

32

11 CB type used in tire components

Tread Belt Sidewall

CB type N121(20), N220(22)  N330(28)  N550(45)

(') : CB mean particle size (nm)

25

S SUMILINK®100

g (Loading amount : 1phr)

O 2 -

123

>

=]

S 15

2

5

@

=10

=

ﬁ

B 5

.2

§

0
N220 N330 N550

CB Type

c [ SUMILINK®200

g 45 (Loading amount : 1phr)

O 40 -

12

> 35

a

S 30 ¢

Q

=R

£ o2 F

S 15 F

S 10 F

=

£ 0

N121 N220 N330 N550

CB Type

Ratio of tano reduction vs Control

tand@60°C (SUMILINK®) <100
tand@60°C (Control)

=100 -

IEEEEN  Effect of SUMILINK®100/200 in CB type

KA B —UZid, Rk E < KREED
CB (N550) 2HWHhb LSk Hic, Hgick-
TG T 6T (Table3), 2T, #%CBRHIC
$51F % SUMILINK®100/200D%h R & ffEid L 7=, f&R %
Fig. 111283, —M%MIC, CBELERF OB D
#C, CBMUCk T, BMERARS LD, R
INEOWCBIZEEMEEREIE AL <. RifEAK E W CBIZ,
ZOBBP RN EBREN TN, AR IS
BT, BIUEERIEEDZVVINRITECBO A, BIEE
HERE DD I KRIFECB & R, AR E I bR 2
L B BERE 572, CBRIMOMBIEEREM L OIS
EREL TG BD ST, BMEEREH R & OB
PR S N h - 7z,

(3) frFItERE
CBAYEDAE T 2 I IC 3 5 72012, TLDKIE
HTRIZB I3 T4V 80 Y FONY Y RSN —&
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EPayneXh DB & R L 72, 7 DR % Table 4
ISR, &, Ny FIN—id, CBICfHET 5%
V=D IZLTHY, ETLNEMTSE LTy
IEANBEDOKRTTH S (Fig.12), CCAlfEIZL 5T, %
ROKE XIIELZ DD, CCHIZTRMIL 723 TR
(Fig. 8, Process A) 125\ C, PayneXR DKk &/ v
YRIN—ORMBARENTED, CBOMKIZ/ Y v
F 3= 5- LT B afREERIg b, Fig. 13
IRT L I1IZ, CBI. IRMIHZTHUREL > T 5
2, MIEREHCHEEL F v T =2 2K 52 R
WIBX N TWBEI L, BXUTable 4D5ER %1% £ .

SUMILINK®2001= DWW\ Tid,  Fai O HIbNE % 4 L
T3 (Fig.14).

1S Behavior of bound rubber and Payne

effect
SUMILINK®100 ~ SUMILINK®200
i d
Bound rubber increased 'mc'rease

significantly

Payne effect of decreased decreased
unvulcanized rubber slightly significantly

Payne effect decreased

. decreased Lo

of vulcanizates significantly

Bound rubber (insoluble in toluene)

Density

Hardness Hard <& Soft

Mobility of Low & High
polymer chain

BEEEEE Model of bound rubber

B &

o ®
8 Mixing process %
Dispersion @
£58 %
Agglomerates Aggregates

BEEEEN  Hypothesis of CB network

{FRALE 2016

RRAL D—FK2TZ7v 0 EREOHRH Y T) > THICE sE iRt

¥--F-F

CB agglomerate Bound rubber is CBis drawn out
formed. with rubber by
taking a share.

_ B9 . ®9
S ©

CB agglomerate is crushed.  New bound rubber is formed
of the fresh CB surface.

IEFEIE  Hypothesis of CB dispersion effect by
SUMILINK®

(i) s L2 (Fig. 8, Process A)IZ¥% W\ T, SUMI-
LINK®200 & NR¥ & UNCB & AMULFE SR & L <
BMHEERTSZ XD, Ny Y F I =Bk
- HE I NS,

(ii) B2 —=&37 Y FIN—DIEAG AL, T
LIS Y RIZRAMB 2 BEE, R ~v—IZ
5155 5, CBOEHEHEIMEIT LR < 55,

(iii) I S 7= CBEEHEBL RN H 77/ v F T3 —
DI E L, CBAHRIE D iR B o

(iv) B4 L 7228 ¥ F 58— 25, hiik T./% (Fig. 8,
Process C) TOCBOEHEAIIHITE Z &2k D,
MIE# 2 5T 8 CBO /T HURRED HERS X . f5 1
ELCHEBBEMEEAA T T LTSV R ek
%

k. (2) OCBMZHT 2RO R % LA OHEE
TERBREIC DOV THE B SR T % & KR{ECBIE,
CBIRI LOEEHESI ANz, DR & MIBEHT O 2350k
REAMERET 5, —J7. B VINRFECBIE. N
I v R 53— DIER X T W iE T ¢CBIRlt:
DIy b7 =2 &S 5728, CBAEGIRA /N X L
KoTWhHRERHHEHELOND,

Vulcanization 8330 o 00@

process o

o
o
— o8
Flocculation (9}
2 g@
(o3

Network
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RZDAL S H—RL Ty VEREOFHRH YT > JHICL 2EEREL

—4. SUMILINK®100iZFA L ik, RIffET 4126
{F %737 2 F 73— RO NIR Payne R R OIKk4 3N &
WE DD, MEHKIE, KEBCBABGRIR AR L T
5, ZOZ N5, i LEIC W T, SUMI-
LINK®200& 128272 28T, CBX v MY — 2K %E
P LCBAHGIRZHBIL T3 DEEL TS,
F72. NREDHEAEMKED, SHTF B35 59%
ARAERTH D26, M (b 5Vt Al)
EDOBERERT, IRAERBL T2 D LHEHIL
TW35,

2. KENEFRDR
NR/CBEARIE, 24 Y 2ZFCldn<, BifkT 4l
SIAKTH I NTH D, PRI 2 OFRFHE L LT
KBS, Sk (Be 270 v 2aR) RENRET
b, BfFE LG BEEk (Kd) Liffida
BB (Ks) oleThy, X () (TRTRicnT, &
ERENPUED L D F D HBRIRGFENE L 55
FE. BRPHRFECTH 5 Z & 2K, BIfFEUGE
OPERFE & Uik, CBIRE. MEHESNET S
N3N, ThEhEEMET T 5, WEPER BT 3
EZOMEAZTED, LT 7a—FiRkdoh
T\,

Dynamic elastic modulus
(High frequency)

Static elastic modulus
(Low frequency)

1)

Dynamic-to-static modulus ratio =

ZZ7T. ZNETONR/CBEIARTOMREIZT, &
WSS & 5 2 72SUMILINK®100/200(= W C, BifR=
LR 217 > 720 Z DOFF 4. Table 512/8 L
7o BB ZF ) ¥ 28 2121355 DD, EWEE=R
BEERNR AR U 7o, fEREM & 13 D | i & i 24
PRSI 2 BB RohanwZ 26, (KREIEEL
DHLWFERELTHEYTHHEELENSE, /20 M
Wi DECA NG U 72, SUMILINK®100/200 % iy y45 F
IZOW T MET 24T 572, Table 5IZ/RL7=2& 912,
SUMILINK®100(3. Bi#AF{E M2 Tk & 2 CBAT )
RAERIEL, MR ZOES TIZSUMILINK®10000
HIWKELIRMGEN, —F, HEED 0
A Tl3. SUMILINK®2000 /5 A5 A% TRl R I3k =
WEWSHFERTH - 72,

1R Effect on dynamic-to-static modulus ratio
of SUMILINK®

sulfur/accelerator Control SUMILINK®100 SUMILINK®200

2/1 1.36 1.29 1.34

0.3/2 1.44 1.43 1.39

34

Zo &5z, MR ORAIZIE LT, SUMILINK®
100/200 & 31 3 Z L1 k0 AKEIRE SRR 414
ZENTEDZLEWE LK ST,

bV

Pl b, AR TR CT&E 2L %D, SUMILINK®
100/200(ZNR/CBHALA R DHT LWCCHl & L TORERE %
HL., 5%, T2 - N2 &4 YRR 4 %
AT 0@ MRILICENT 2 2 DL HfF & h 5,
F72. CBEHW 2D~ O HEIER . CBLCC
FIDM AR DI K BB O 2 &S R L
720,

i, 4A4AVITROENDMERDO L NTHEL &>
TED., KOEELEEMNEREN S X5 h->TE
T3, ZN7=%, SUMILINK®100/200i=23< ., &
D EOCBBEI R %15 6 L 2 IRIAI O 72 1 Tl
O HLnwrFa—FIo k2 HREL. SEREbEEl
EHRTHIDBENRD D EEZTED., 5% T 28N,
OEMRLDO = — X122 7= 2 B, SISt %D
TWE 2,

5 A3k

1) —MAEEREAN BARBEEIE 2 4 Vi, “Gmh 0 pt
DARIED IR, http://www.jatma.or.jp/labeling/
faq02.html (Z162016/5/11).

2) Hk T, P19 SPring-8 = i A
AR RS, SRS 0 2007B1942”, https://
support.spring8.or.jp/Report_JSR/PDF_JSR_19B/
2007B1942.pdf (£H82016/5/11).

3) —MAEEEAN BAEHBH 2 4 Yz, “I XY 7
il & 137, http://www.jatma.or.jp/labeling/outline.
html (£H62016/5/11).

4) L. H. Howland, US2315855 (1943).

5) L. A. Walker, J.J. D’amico and D. D. Mullins, /. Org.
Chem., 27, 2767 (1962).

6) T. Yamaguchi, I. Kurimoto, H. Nagasaki and T. Okita,
Rubber World, Feb., 30 (1989).

7) L. A. Walker and J. E. Kerwood, Rubber Age, 90, 925
(1962).

8) M=KV T T 9IS, “H—RVT Ty HE EIM,
(1995).

9) A. 1. Medalia, Rubber Chemistry and Technology, 59,
432 (1986).
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Efficacy of the Novel Termiticide Guntoner®SC SC Environmental Science Co., Ltd.

against Termites Home & Environmental Products Development Dept.
Seietsu Akl
Kaori MAENISHI
Asako KawaBATA

Tomoko AMADA

Guntoner®SC is a novel termiticide for termite control operators containing clothianidin as an active ingredient.
It was developed and registered as a soil-applied termiticide, but practical usage also requires that it should have
efficacy in concrete surface treatment and elimination treatment against Coptotermes formosanus and/or
Reticulitermes speratus and, in addition, efficacy in direct spray treatment and wood surface treatment against
Incisitermes minor alates. The present report describes the studies on the above mentioned efficacy of the novel

termiticide Guntoner®SC against termites.

L BHIC

HY b F=0SCixv a7 Vicxt L CEWEEE R
AFX=aF A FRUIEKY 2 uFT =Y VDERLE
L7z a7 ) ikl T3 OFRPIESITH 0 .
Z DB EE % Table 112773,

AEIOPEESH Iz O Wi, AWBBETED b h
7o BNIRER B & OB/ ERBE CHERE IR HE A 72 L. IR
TOIERMM T 32 HiEThd 2 LHLMAIE L
T, P63 I AWM NIEAH AL A 5 D xtiktn
2 (LT, JTCALE WD) B X UARHEREANB AR
MIREWE (LUF. JWPAE W S) TRE S 7z,

WFEER LTSI 2 ) — PEICLE R
RS OBA . FRo AR ORERFEIZ L S
FH DA TIIARTATHD, 22 ) — FRIAND
Ji 1. % 858 U 723k K B PR R AR 51 52,
72, a7 URRBNIRAL THERS 254,
BEEFE AT ICEEEA AR L T a7 ) 2HRT 5
R (LUF, BB &0 S) kv ohsd,

ZZT. FEHELEBRIRELEBA a7
(Coptotermes formosanus) & ¥~ b a7V (Retic-

36

ulitermes speratus) 2% U C HIEFR UL IZ X 3 Pl
BIRZTTEL, TV o) — P RIMAEIC & B B
AR BRI Z OV TCEMI L 72,

Iheniua7 ) FPIMN, 5l TG L 72 A4
EMFEL. HYRE VbR THET A A VH A
a7 Y (Incisitermes minor) O HEREDHH %
{75 TW3BY, ZOMDINFIT TN K > TUEREE
TATFK L TOZHEEDEEL T 2T &2 569, P
JFISH T 2R ERDENBE L STk ->TE X,
Z 2T, PRI 2 ARFNOPER R IZ DWW T &
fliL 720, e TEORBEEUTFISHITT S,

THEEREMIEIC K B BhERHR

PRT O TR AP IC X 2 PRl R & GEl§ 2 7=
. JWPABURENZ K S T 2 BB B KO
P ot adieR & Jfi L 72,

1. ERHER (HRFFLHR)

(1) FABRREE -
SRR A 2T Fo K ONERER 2 R0
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1N General description of Guntoner®SC

Active Ingredient
Formulation
Appearance

Category of Termiticide
Registration No.

Direction for use
(1) Dilution rate

(2) Application method
Toxicity

(1) Acute oral

(2) Acute dermal

(3) Acute inhalation

(4) Eye irritation

(5) Skin irritation

(6) Skin sensitization

(7) Fish

Poisonous and Deleterious
Substances Control Act

Clothianidin (15%)

Suspension concentrate

‘White, non-transparent viscous liquid
Soil-applied termiticide

3523 (JTCA)
A-4262 (JWPA)
Soil surface 200 times with water

Concrete surface 67 times with water

To apply in accordance with “the standard specifications for termite control” stipulated by JTCA?

Rat LDso % >2000mg/kg
RatLDso %>2000mg/kg

Rat LCs0 o' $>4.47mg/L
Rabbit  minimally irritating
Rabbit  minimally irritating
Mouse  negative

Carp LCso (96hr) >100mg/L

Not classified

(2) fEaASEHI -

5V b F —=OSCH2001% 7 Hk

(3) fHatHk

4 T va 7)) RIE1005E s K ORI 105H

(4) BRI -

TWPABIARTWPAS-TS-(1) (2011) [ - B2 0L BE FH B bk
B DO PEREREUE K O DFRER /75, 4. FINGAER | 12 U8
ML THEfEL 7= (Fig.1).

[<— aluminum foill —>

[«<— glass cylinder —>

glass tube

1P The relationship between penetration
degree and penetrated distance

Penetration degree Penetrated distance

0 : Omm
1~9mm
10 ~ 19mm
20 ~ 29mm
30 ~ 39mm
40 ~ 50mm

QT W DN =

120mm

|

1

wood chips of red pine

treated core soil
«—>

BT Untreated 5-cm core soil penetrated by
termites within one day exposure

untreated soil

.m Soil penetration test method

(5) PERESLHE -

LRLEE & 2R AL EE D B £ & Table 212739, ZR{LE

(6) FABRAESR :

AR AEAF 22T 5 & O ER S B 258 D
F%Table 31287, AANXOTHO LRIz W
T FTE DVEREHHE 2 72 U 7=,

AERTILUNTh S & =ik, 2O HHUPEHPhEAlX

Pilgtiged D &5, 7272, SIE20E DN H - T 2. FHIEER
&, LEBLIIC AR 2 2 BOTM L 725813, [k (1) B :

ISPt MRE D O L9 5, MEALBE3EX it Fakaz1H
PN THAUESIEL 2T A 5 50 (Fig. 2).

{FRALE 2016
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115 Horizontal distance of soil penetrated by Coptotermes formosanus and the associated penetration degree and
mortality after 1 or 2 days by soil penetration test method

Kyoto University Kindai University
Research Institute for sustainable humanosphere Faculty of Agriculture
Test Test no. Penetrated Penatation Mortality (%) Penetrated Penatation Mortality (%)
termiticide distance (mm) degree after 1day distance (mm) degree after 2days
1 8 1 100 0 0 100
2 6 1 100 1 1 100
Guntoner®SC 3 12 2 100 1 1 100
4 7 1 100 2 1 100
5 3 1 100 2 1 100
1 50 5 3 50 5 —
2 50 5 4 50 5 —
Control 3 50 5 6 50 5 —
4 50 5 4 50 5 —
5 50 5 5 50 5 —

(2) AEESEA -

¥ v b F —OSCH20015% 7 Wi
(3) aABR L -

TWPAMFETWPAS-TS-(1) (2011) [ - 3 L P I B sk
Al O VR RESEHE Je OV 2 DRRER T i, 5. BPAhakER | (e
BULTHEMEL 72 (Fig.3).

250mm
wood stake

wood block
1

treated soil

wood stake

BEEER  Field test method

(4) BRI -

BRI 2R & 9 % . TFRAGE IS AR o &
FHOAMABRET S (Fig. 4), 727U, BUHXO
AR PUEDNICER I an s 213, sRBGT & 7%
R L TR E R DI,

PG Wood block damaged by termites on
untreated soil

38

(5) VERESLHE

FRBRPRAA TR 2GR, AU LIS E 2 2 KRS
SRIEOVThEBENE L ANE &L, TO 1
WVEEF PR AN S B ERE D D & 9 B,
(6) ARERAGH -

iR A Table 412789, AANTEABRHA MG 426 H ©
I CYERESEUE &0 7= U 7=, 7 D% & RER & Mk L
THED., FEHICHEOTE AL U 72 158 EEBIChd
BN AR A EEEZT . BRI A Eh T
»% (Fig.5).

1L Field evaluation of the soil treated with
Guntoner®SC by field test method

The presence/absence of wood

Test no. damage on the treated soil
1st year 2nd year 3rd year
1 A A A
2 A A A
3 A A A
4 A A A
5 A A A
A: Absence

PG The view of field test
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Iho OMBRRERICK D KA T ELEAIE L
THREAHE L=, ZTOHED =012, Yt
ARV, KTPRESOTF -2 He BB AL L%
REL Tk,

327 — PREREICL ZPEHDR

IRKERa vy 2 — FO5E. a7 ) i3 mHEiEn
MM zEB0leary s ) — b OBRZ%S A EEL T
RIBNNMIAT B0 H 5720, Pilgee g
LB, FTT, AV YY) — b RENAH A QLEEL
=BA O R AT 5720, 22 ) - b A&
F O 7= e B 45 & OV i i S5 & 2t U 7z,

1. B
(1) aABREEA -

H v b F —=OSCOE7HE 7 ik
(2) fiEakuy -

4 T ya7)) k#1058
(3) FABR L -

Yy —L (¢9cm) WIZa v o) — FEEHE, 4
IZHZIE & L 2 o b fHE SR Al 2 1L/m2o #lA T
A L C40CHEE DM TL, 3. 6B K V125HE T
RAEL 72, 2 D%, kA a2 ) — FlECHeRL
(Fig. 6). 1. 3% K U24rsMR Il o H L O
TR ABE L. DToRIC L0 HRIZEHREEZ KD
7zo M. RAEE3M & L, FHRIEHRE (%) = G5
B X OFEHE) A X 100

BEEEE  Concrete plate contact test method

HRER S > b F—"SCOREHR

Moribund workers of Coptotermes
Sformosanus after a 3-hr exposure period

(4) FRERASHR -

# R A Table 5128 ¢, WFROEGFEHIIZH T
&3 DA kR R A& Befih X ¥ 3 Z & T100% DY
Wi AR L7z (Fig. 7).

2. REEEHER
(1) iz v o
AV b F—=OSCo6TfEFm M ATy 2 — Ty
2 (10X20X6cm) 1Z1L/m?& 782 &5 IR L T,
40CHEE DM T3 » HIERTEL 72,
(2) B -
BNTHELTHB L Toa7 ) OWEORIZL VK —
TRV L %2 L TR LWIIG 2 4Efi LU (Fig. 8). %
ZiZiEEE a2 ) — F 7 ey 2 (10X20X6cm)
(LT, U Tay 2 nd) 2HBELE, 20%
LEB TR T v v 7 ORMIZEES R I NS D
AR L7 (Fig. 9). XIS, ZOMLEE T v o %
O BRWTH A E cfiil 7oy 7 28 E LT 20D

cardboard strip
concrete block

Nest of Coptotermes
Jformosanus

water

BEEEEE Mud tubes building test method

LELIEEE The sum of moribund and mortal rates of Coptotermes formosanus at each time after three 1,3 and 24-hr
exposure periods to the concrete plate with Guntoner®SC by concrete plate contact test method

Months after Guntoner®SC Control
treatment lhr 3hr 24hr 1hr 3hr 24hr
0 90 100 100 0 0 0
1 100 100 100 0 0 0
3 80 100 100 0 0 0
6 97 100 100 0 0 0
12 100 100 100 0 0 0

{FRALE 2016
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PBEEEEN Mud tubes built on untreated concrete
block in one week after installation

VA% ISR T 2 v 7 OREITEESHE S S
ES»aRHIEL 72,
(3) FABRASA -

M 7oy 2 2REL T2 LLAMBHL T, 7
OFMEIZIEEIIME X Nk h 572 (Fig. 10).

IEEEIE No mud tubes built on treated concrete
block in one week after installation

INoDMBERED, a3V 2 ) — FEREIZH Y
b —CSCEUE§ 2 Z LT, By a7 ) 0RA
EPilE T AR R RN DEHEL N5,

M. 3222 — bAOJE T R5E U 7zikBR 7 kIC D
WTIIABEBNC K 28 ik 725 <. AR TH
L& IcAMIc k2B EEFE L7z, LA L,
ILDOFTTIZOHILL LOIR T TEAIT > 2 ) — FED
NAFEEBTFHE N TE DY, MEREEDIKFa v
) — FADfiE LA E 5 TWB T e s, Fi
IZAMIBEBIIC X 5B LD L A E NS,

BRER®HR

H Y b F —OSCOBRBNR %G $ 5 720, B
& GHl 9 2 BRI TR AR do K ONRFNIC B S hos
a7 ) hSMEOY a7 )VITERE SR (B
T, EANZRRIR L WD) % 5T 2 AR IR
BFEML 7, M. xHEFIE LTE L 204 FRGEE
S % 7=,

40

1. EREEHR

RRORMIZHHFEEL 52507 ) OfHIZ, &
WALy 7r)ev~btra7rY) (Fig.11) DO2ET
SO, PWEEHICEBREOE»CRES LS HASh
228,56, ZTho ORI LGB A FE L 72,

< -~

Coptotermes formosanus Reticulitermes speratus

IEEEEN Workers (above) and soldiers (below) of
Coptotermes formosanus and Reticulitermes
speratus

(1) fEakSEA -

I b F —OSCD20015 7 Hik

EL Z2u4 FRPEAIS (<L X Y v 10%) D501

T e
(2) ek -

Axvu7 ) gl X ORE & B0

Y bru7 )ikl X ORE & 108
(3) ARBRJL -

AiOExY v —L (¢5cm) IZfitERH105EA A,
T4 VA= ATV —E TG A & 2~ 30 77
(%90.2mL) L7z (Fig. 12). Z D%, 5. 10, 20. 30% &
V45 £ THRME IO % OEREZBE L, ThTh
DR IR L FEhR & K 7=, 1. I3 E L7,

IEEEEN Direct spray test method

(4) FABRASH -

fEH % Table 6128, Y M F—=0OSCTidv a7
)RRk, RIEOE LB ERITIH D A
Fr30~45%5r, €L 2 a4 FREGEAS Ti22055 AN
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1L Efficacy of Guntoner®SC against workers and soldiers of Coptotermes formosanus and Reticulitermes speratus

by direct spray method
Test termiticides Test insects Moribund rate (%) at each time after spray Mortality

5min 10min 20min 30min 45min (%)

Workers of C.F. 0 33 63 97 100 100

Guntoner®SC Soldiers of C.F. 0 7 50 90 100 100
Workers of R.S. 17 43 83 100 100 100

Soldiers of R.S. 7 47 80 87 100 100

Workers of C.F. 43 90 100 100 100 100

Termiticide S with Soldiers of C.F. 30 57 100 100 100 100
pyrethroid Workers of R.S. 14 85 100 100 100 100
Soldiers of R.S. 20 87 100 100 100 100

C.F.: Coptotermes formosanus
R.S. : Reticulitermes speratus

12100% DR AR L 72,

vu 7 ) Pikkhe T3EE A e T U 22 N & i3 16
WL TEE IR, FANCBEZE SN a7 ) »IT
SUICHEMS>TVWARE L —AICkDTILEEZ2D
. PiERHE TS5 2 BORER DA R - BoEE ¢ 5
ZENRYEE L, AFTIROWThoftiRTe455
DIPIZER 2 R$ 2 &6, B0k Bshshf42mR4
goLEIOND,

IEEEEN Horizontal transmission test method
2. ERCREHER
(1) PHEAEEA -
7 v b F —=ESCOD2005 A Bk

YL 2aA FRFEFS (AL X b 210%) D50f%
Z T 1L EYA] The sum of moribund and mortal rates of
e Guntoner®SC against workers of
@) wls sk - Coptotermes formosanus by horizontal

HEAFE A LA A = v 7Y Tk I3 UH oD I B 1= i transmission test method

e ¥E (Fig. 13) W Tl EE, 1 ¥

7 ) BREES008 & A7z S ¢ — LIS I L7, 3 Test termiticides T et
H 1 # 5 & OB R & BB L. BUF O A L S ”

TH LR (%) &K 7z, Termiticide S with pyrethroid 2

HRZERER (%) = (#R I L U%EHRE) 500X 100
(3) ABRAEAR -

Table 7127”39, AANISABD T FERE 2R L,
BN - RAUREIR PR 5z, ZDTEnD,

KA A W T AU B 7 b= k0. EAA SO Acoustic emission (AE) counts emanated

from wood blocks treated with borate or

7 ) AR & A TCHUS R S SEARMRIRIZ LD pyrethroid termiticide for a 10-min period
WO %590 2 R A Eh %, at each exposure day (Data from Hirose?)
YL 2aA4 FRFEAS TId. FHAUZBRIRTEH S -

) AE counts/10min
WRTH - 72h, BEOREN LT, Er oA Exposure day Borate Pyrethroid
FRPsEAlZ A L 2R a4 a7 ) OROT 1 12 0
SHEHCALES 5 &, Table 8IT/R9# D, a7 )i 2 83 0
o WMONBVERETR L, ZOZERD, ; - .
EL2u4 FREEANIL SR A B S h Bk 5 4445 0
MR B CTEN - PERNIR 2 4 2 Al TH 2 6 4313 0
EEZbNhb, 7 4,411 0
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TAUARHFA42O7 ) ORI T B8R

TAYAHYHFEA T OIS B B
KA 2 728 A2 P I B EEETE 4 5 %
W7 iR F5 o OVEEAIALER U 7= N = v B 8 TSP &
Ffih X & 5 $EMGERER & FZhE L 72,

1. EREZHR
(1) fHERSEA -

# YV b F —®SCD2001% 7 HUK
(2) ke -

TAVAA VA a7 ONE (Fig. 14)
(3) AL

AHEO XY v —L (¢$5cm) IZHEERH1TEA AR,
FUH = 2TV =& O TGRSR A &2~ 30 0E &
(#1mL) L7z, ZD#%. 30, 60, 90% & V12057 £ T
Frb, W B X O EHEO KGRI 2 BlgE L. 241
M#%OESEHE L7 (Fig. 15) . KiEiE3HE L 7=,
(4) e L

ITowy &L,

fiIE 2 ffRIEL Q0528 HiliEE S5 A % L)< BifE

s RN

TR A S 2 T < BiffE A L s IRGE

SEL - BRIE L 72 0KRE
(5) ARG -

Table 912", AFET AV I HVHFAL a7
OPIKITEFE T 5 &, 3073 Tk L. 904 T %
L. UFMBICHCT IR TH 572, TTITHb

IEEEEN Direct spray test method

42

11N Efficacy of Guntoner®SC against alates of
Incisitermes minor by direct spray test
method

Test no. 30min 60min 90min  120min 24hr

1 I I M M D
2 I M M M D
3 I I M M D

I :immobile
M : moribund
D :dead

N7k S50, Bk TIC 24 2 BOE R LI 12130
- BOEERZZENEE LN EN S, KENZT 2
VA A a7 ) OPRICH LTS i
WRERTEDEEZOND,

2. EfhEER

(1) fEakSEA -

3 v b F —OSCH2001% A Bk
(2) ek -

TAV A A YA T ) ONE
(3) kB IL -

R A £ 100mL/m2 ALBE & 70 5 K S 1o R =Y IR |
WA LT, 2 X B, SRR, I - B O
FUCTREFEL 2. KIS, NRAemD A 5 2 ) v 7 %
ZON=Z YRR EICEE U, R o G IR IO HIY
2 HIRIEHEIZ3AE, 2RIBEIZ2HA 7 2D V7'
IS L (Fig. 16). 0.5, 136 & UM R Bfh X & 7= 1%
2. Ths otz Ao 7722579 7 v v —L
(¢5cm) IZHLD L7z, 2D, 05, 1. 2, 3, 4%
K U245 F THfIE. FRIZEHRBCA B L 72,

IEEEEN  Plywood contact test method

(4) FABRASR -

Table 1012”9, 3FMIRAE L 72 R =V HIZ0.50EH
Do B, 24m# 2 (R 50H 4 R TR -
B 72, MO R TIE, BEEE L TRET S
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1E:LIEN N Number of immobile, moribund or dead alates of Incisitermes minor at each time after tree 0.5-hr, 1-hr and
2-hr exposure periods by plywood contact test method

exposure periods

No. of immoble - moribund - dead (Total 5) at each time after exposure

0.5hr lhr 2hr 3hr 4hr 24hr
0.5hr 0-0-0 0-0-0 0-0-0 2-0-0 5-0-0 0-2-3
1hr 0-0-0 0-0-0 1-0-0 5-0-0 5-0-0 0-1-4
2hr 2-0-0 5-0-0 2-3-0 1-4-0 0-3-2 0-0-5
control 0-0-0 0-0-0 0-0-0 0-0-0 0-0-0 0-0-0

H A The alate shed its wings and evacuated

BEEEEN The alate raising its abdomen in a
moribund state

(Fig. 17). ME&B% FF % (Fig. 18) HHETH) %
MUz, ZOZEnE, HY b F—OSChAEBEMIZ
WP 2 PR 1. C. RIS 2 A0 kR T &
20 M NS,

WA 0T L CO 3O T2 D0
T, fEEME O 2 S T/ =y FOL =X
I7 = (Ffkzouoxfaxy 244 Ty ARk
CettEL Fig. 19) & FIVTHE T U 7= BRER S5 07 3 )
HERTWBR0, 22T, 7x) A vHFALua7
VI K B 8E M TE. PRIE CHICARAZ . BRER
LIz Z N=D 9 FOL =27V = L% Hif§ 5
ZLT, PHiEEBROBT A%E L EETE 3]
DEHIFEEIN 720, SHBAGETHERL T T
ETH D,

TAYAH VAT VIS B EEEEIZD
WTCIE, JTCATHZM S 1 7 ) FHBRER 71 00 % S 1 A
WHRLHE N, Sk PHilE T THRI A
HHR T HELAHB IR T 225, PHAIOE
SRR S MEIZE ST D EEDbN S,

{FRALE 2016

IEFEEN Everwood® mousse aerosol manufactured
by SC Environmental Science Co., Ltd.

BbHUIC

WAEDORIBRGE D L RALISPE O, BigANc £ &
FaPIESIRNEL I NS LS 12k 572, AFETH
I U 2z Big s RS Bl 20, BEBRAE T C ik A&
B X OB R, R MBS X B B
R, BEE A2 2B (Fig. 20) O PhERh R
ENREFONSE, S, HICHADOBISTHEYEX
N2 Pl R A& MREE L. ARAIOBIEH & L T o[
7B EFENTW PHETH S,

M. Z20FT =YV EERET BERTIE. AFIO
[#Y b F—=08SC| ZFTidn<., HaL¥HhAEt
TR XN~ A v ah T L lFE AR L7 T

BEEEIN Heat insulting material damaged by
termites
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WUPRA] [ > b —OMCl R AEBIMLERFH & R &
N PRIRERA [ARESHH A >~ b F—=CMCJl. & 51ZBh
JEHERE 72 T < B EHEBE & A5 L 72 T PR Al
[#Y b+ —=®20ECI® #FTIZhifiL, BELDE
WEFI AR TWS, KER& 4 7 ORA DS TIE,
WD N & SEREFTRA RIS RRIE 3 5 > — 3K [
Vb —CRERE Y — b AR THD. S
saF 7=V Y EigER Sy & U CPER AL & Bl R
LTCWE, ARG TEIML TOLFifETd 5.

51 A 3Tk

1) SR e, &t REA, SRl Bk, BEH EE,
KH #Ea], F&162E, 2006-11, 20 (2006).

2) L2 ARDE, agreeable (ATSHERVEAHAKRL A5 D
), 80, 6 (2014).

3) &2 ARE, agreeable (AZHERVEAHAKRL A5 D
), 31, 6 (2014).

4) et a7 VHREHERZ, LASD, 147,11
(2007).

5 WHERFET AV A A VYA a7 ) HEEFHE T —
4L, LADHD,147, 5 (2007).

6) “tLEIE N H AR M IRA7 1 2 BIRS 8 (20114E /)7,
FERTREN H AR IR 2, p.23.

7) “BikRAE TARHECL AR (20124FERR)”, gt RIEEA
HAL A& DRI,

8 HARM(EST X v 7+ v 2AARETHEME, v
v 7 ) ARG (2013/03/31)7, http://
www.mlit.go.jp/jutakukentiku/jutaku-kentiku.files/
kashitanpocorner/index-items/shiroarireport.pdf
(2H82016/2/10).

9) EW s, LAH D, 163,31 (2015).

10) /7L aER, B HE, LA H 0,163, 38 (2015).

1) ¥2tfe a7 VR ER 2, LAH D, 152,43
(2009).

12) EHE E, LA DH 0,106, 10 (1996).

13) == Fiid, wivy &, I 97, WHE AT, LA
b 0,162,15 (2014).

RE W

Seietsu Akl

by fax v gy 4 v AR
FRFHFREARTL B

mitE 2B
Kaori MAENISHI

by 84 ux v 244 v At
AIFZERAAEATB Ao BH 88
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/@] |

LTIy V= TPEDf 7%
— A DD S AT S B = H A5 L T —

AR AR 2t AL 5 & wF %

LIS

TR D B By g7 7 5 B3 20104F LURES A4 it Tk
LTHD., 5% 8202645 TIHE Y720 1~4% 25T
RSB ZEMNAENEYD, BT HETIE, B2
OREVZB§ BRI A T THEATE D,
ITINy TIEEOBEERAFHF LI K510k ->TE
TwaD, _m;vtﬁAﬁﬁwfm%%? .
INy TREROREE RPN L TR0, 5H%IT /Ny

%m%i5%$$W®m%UL SEOERERRIET
22 ENTPHEIND,

TNy FREFBITIFIZZ TN T, A VT —4—,
ITISy ZOYEHr — 2 (T T3y 7 H5—) 7 HRERK
ENTHD., BT T3y 7 N —DOMEFTH 5 E
¥ 5 2 bv— (TPE) ORFEir>C%, =7
Ny ZHN—HTPEE LTI, BAEHIZHIT 2R
RIEMEOBSE A & KR FCOmMEEYE (KR
EWMIWED IS T v 2 5365 < BWRE OB - ARE (FiA
MRRFPERRE) OB T & BIE T & 2 /ML E O R AT
AR (FEEL Z260RD B SR S5 Tn B,
Zlal, SRR, BB 2R DRRE A 1T - 7
DTLUFIZHITT %,

SRR, BRU AMEIORERE
1. ITTF7Ny JHAN—RATPEIZRS 5 h BEKRMEE
TNy Z AN —1E, Fig. NIRRT &I 12, ERE
ICWABEREOEMZ [74 754 0] EEh 53
PIRAIRICER T 5T B,
ZDT 47 T4 VETT /Ny ZRENIEREITHEEET S
WCIERICEBERWE TH 5, TT7/35y 7 A =13,
BB DML VIV — 2 =D EDH AT S A
ITNy TOBRINCED. T4 7 74 VERIZH - T
Wi, BT 2 (=773 73— U8H$ %)%, =7
ING T HIN=DT 4 T T4 VEBLSTOBE W LB
TNy 7 O AR AT 720 Wﬁhﬁé%@
7209 2AREN D 5. FIE EET 720

= AE &

Airbag cover

4

Steering wheel Tear line

|

Tear line

@

Schematic cross-section of airbag cover

L Tear line

Normal part
= 2to Smm

Schematic image of cross-section at tear line

BT Schematic image of airbag cover

I8y 7 S =LKL 6 L & TCOMRIA RS P 1<
BOTRE LIEFIERESS KD 6h 5, BUE. =73y
S HS—FEHZIZ AL 7 4 Y RTPE, 25V V%
TPE. £ T ZF)LRTPEAHWSRTED, YtkidA
L7 4 VRTPE (TPO) #HDIZhlFEE T T 5,
—REIZ, TPEIMER N Claatim 258 2784720,
FRKERTORE L BHAEE LV, 20720, =7
Ny 7 HN—=HTPEOMBE L LT, (KR Tt
T 5MEIORE D 38 X AR TIRR TR S EETH B,

2. SRBAFEMEORSR
—(EEEEMERMEDNT > AHE -

{EIE AR B O BAF 2 BHE T 778 o 7 17N — DJERH

MHREZIA L &85, TN TR, ZT7 /3y N —
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I7INy THAN—FRTPEDREE —BEODKD EMFE. S8

ZRELT—

DRFETOAMEEB L, =73y 7' A — 5 —DH
REFHZT S, Lo L, TPEOMBRERGEHI BT,
IR A2 O B4 3 I O TIPS T LT LS,
PORFOMIPEAMK T 3% L OB & Hfink 4 2458 (V) 7)
OBERERL 5T UE A ST, FEDOBHLIZES B
EMIHOETA2E726LTCLES, ZOMNEA R
T572%. b — X+ 7 OBRICH ISR EEM: LW
PEDINT v 2 %W R T ZHRET #HE0 5 & & 81,
ERERR AR OB ICE F L 72,
TPOIZEIZPPE T 40 G S5, TPODRMIMEIC
VAE LA G AT, RREREME AR 57201213,
T LDG R & s b 50BN H 5, REEFETIE,
RS a8y v FETE—H L TR 5 45405
AEFFCHEN L. T LO5TREED &% 2 Rl L
720 T LT, PR & RTIRIRE R & Wil DR % 5
B, P NT v ZENTAPR O FE IR L= (Fig. 2,
New grade 1, New grade 2) ,

Lowest temp. of Izod impact test
non-break state [°C]
A
|

Poor

] ] »
Low 300 400 500 600 High

Flexural modulus[MPa]

BGEEW Impact strength at low temp. and rigidity
of new grades

1ELIEN I TEM images of new grade 3 and conventional grade

3. BELAMBOBEE-SHEBEREDEL—

ITINy T HIN=IZBTBIMEARE LT “BinT”
LRI AEE RS D, Lo Lld, 74774 VI
o THRROBNEFNBRET EHBARDZ L ThH
5, MH, BEL T AT S DICRIER A BHEL T
W3, UL, B5E TR IR Sl B e s ol
Babld, ZORETHEABRKTLIZEITFELY, £
T B ECICK, BETHRARE LTS
BB ICEN 2 BEL 2RIk 515 &5
125> TETWS, SMBIOWEIZET 54t THZh
% COMFIT. TPED 2 7 = )Lkl S LI R A 4 b
BB ELZ 30T ThBZ A RMIL, BHL 2
MRAZBIFEL T2, La L, EFEESE4EEE
DERL NUDBEE > TOB 720, LT oHl#EO
ATIEEROELEMET S Z DL A>T 5,
Z 2T, B s A D2, 3. BT 4
774 VI BT 3 REEHEONEEE (ELrfu
U —) IZIEH LU TR A1 5 72,

PPL I 4% F 45 & ¢ 5TPOIE. PPAE. T4 %
B e LizEiE 2B T 5, 747 74 VBT
BB OEAPEFEOE 7 GEE) LR TH LD
728, HHHURTZ R B SEITIS 1 28 T 2388 & PPERIZAN
bbb, TOED, T4 774 VEBTREAERT ST
LEAEI LR < . TREASEH S & Bk BN &
b, ZOFENLFRTY=ZENYL T DORKTH 5 LHEE
L. 74794 VBT % T L8 ofidimiiElz & %
BB OWRBMRE 2L 72, ARG R4 OR
EFEA LT CTE a8y v RETiREL &5 7,

Table 1IZTPEDAME VBT R T #2112 351 2 4 K
RO WSS R AR T, SIS E 2R L8
LWBHZE S (New grade 3) 1374 7 54 ViBlickw»
T, TLEHORFEAIH S Tnb Z L AR X hz,

Grade New grade 3

Conventional grade

Surface appearance Excellent

Fair

Cross-sectional observation of
the tear-line parts of the
airbag covers
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I7INyTHN—ATPECRE —HBEEDKD 2HESFME. SEREEZEEL T

—Jis BiL 7 BHESOPERET 4 T T4 YERIC W
T, TLMOEANIHETH 572, ZOME»S, 8
W ET 4 7 T4 VEIZET 5 T AEOIIRZE N B L
TORKTHBHLHELOND, Ukoa v sy v P
iz 8RB L 72 7 2 OfdAflgE k> T, Erdbu Y —
3V ba—)L$B5ZL T, 7%y 5 A/ —HTPE
IZOWTHMBLE & KIS B X85 Z LIk L7,

4. BEARSDMERE

TLORGE il 45 Z 12k, TPOL LT
& b L ORI 5 K OWINE % 3 5 St
MRl 2§ 5 Z &8 T& 72 (Table 2, New grade 1,
New grade 2), F£72. 747 74 VEIZHT 5T L
DELFTY =Ty ba—LF52 LT, (KiRHE
&SRB O BAT 5L AR PHZ DO W T & FF T
5 Z LN TE/ (Table 2, New grade 3) .

New grade 11ZTPO & U C Iz IR 1 A4 L
TWb, DD, T3y 7 HN—DIFRIZIKS 57,

15153 Physical properties

Conventional New New New
grade gradel grade2 grade3

MFR-2IN

(g/10min) 7 10 ’ "
Flexural modulus

(MPa) 400 400 530 300
Izod impact test

non-break temp.(°C) 4 0 o -
Surface Fair Fair Fair  Excellent
appearance

F AR E OBIRICIR S TR B ERE AR,
New grade 2135¢K 5 & [F] 55 0 RAF 2K E S EAH L
DO, ELITEHNLNLTOMMEZR S, ZOMEHE
IT Ny 7 HN—-OBRFTOABE EIRT. HlAE 8
HTDbATLED XS AKRMDOIT Ny 7 93— 0]
HElZT %, New grade 312 DWW TR & S L
NRIFTH D, PRSI EIZTPODO T8 —EiEh
TW5, EFEEFTETEAIMLI THEHREL 20T
TN TN = NOME S REL M T D B

Ehi)IZ
SRIOKREHZ & D Ytk 73y 2 A3 —=HTPEIZD
O IR R L WD N7 v 2 SHEIEE O L L
AHEXEBZENTE, ZOME, TPOL L TE
Y% W 2 MR R o K OSHIME 2 453 B iR 1
MBI T E 72 F /2, (KRESRM: & S B E 2 8
NEBEL 2B OBRRBIZERIN L 72, Zho OFH
MRBRFIZ & 0 Gtk 773y 27 H3— HTPEIZAER &
DEE L DFFRBELIIGUBZ EnHkETHAS, L
PLEND, FEDOERL NIFHE X 612 E > T
B0, KIERERYE - W - S E A RIS 8
B, 6RO 5 A TS, Sk . B
12k 28 A3 EMRERMNE S > THEDOEE K =—X
IZIBA TV 720,

5| 3k

1) “HREBHEFGHET 20157, (KFOURIN (2015), p.2.

2) “20154F EERE T 5 2 b~ — - IBHELE TGO Y
Lra —s UHRIE”, () s AR (2015), p.61

3) K& T, 14 i, k15, 2010-11, 24 (2010).
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B Il e e (EMAT) # JH > 7=
Pl 4R 5 1S D SV I 6 B B 151

LI

77 v b OEAR IR R O S
JEEAKRZEMEL &> TW5, FIiEOEER
fdRi, [PRRNC K Z & DRI AW L0, [
BB L 2B RE L R TRIERFH BT
W [HREEEDOX YT TV 2HREETHZ ] &L
O » &S BN AL - ER LT WM TH
%, ZD78., BlEORBEMERI /M E & SRS
BUAHEHELRS VS hTna 2, BEDOEILE
EHERIEEEC BT 2 -0k TH D, HilRE %
bk Le—RBREZ T T2 KRB EZ28 T 5,
Fz, ~XKRAEOKR GEHORAERRPLBIROM 1 N)
REEOEEE I U T, “RKREDO LB L E
BE SN, BERFEEANAL 2 IEEmAE e
WC M LT 5, XKREORIL. REE
MOBERHAEE T r L VLS. MEEED 7
OOfE LREARIETH D WAL EST U TER
KIRREIZH D 50 6D EHEA N A O FEED
BEIhd, 220, @EEAIEEM T Tz &
WD) B D M1 (Electromagnetic Acoustic
Transducer: EMAT) OF#E % W62 U 72 Bl 25 i
TR Y i AR AT AR A& B FE L Az MRS OO i
PRAHUEALIC & O, FEHER - K2 2 b CHFETEEZL
KBREFEZEE L TNEMN TSI LT, EE5ICRED
HEEMEBOEN %2 L oneFE LT 5,

EMATDEEZESEMEI DN EBRIRENDILH
1. EROEBEEREEMIBOINEBRIRE

Bl DM BRI ORNE A MET 256, 77
27 = VR EHEWE LG ERVDS FES RN TH
5, 7277L. ZhH6DFEIEERBIZr -Vt
V- AEEET A 0END D A REEMIRO
SHEEEMRAIEH T BRI 2 RS B R
hEa ok, BEEORHS EIFIZIZL < 0T »
5L, RAEHPLEER COME TR 215 LT

TRttt EERaEkEr v 5 —
oA E

DIENTERVGAR S 4D D720, BE%EFH
FF 3 Z &2 < B ARB A O S TS B M A A& AT
S ZENTEBHEAiNBE L ShTE 7=,

ZDXS B RO T THRA RESRIVHE SN
Th D, WEBRE R O R0 87 IR S ¢,
AW DI FE LR HE N 2 & IR E G4 5 &
W 2FENER L THBEV-D, ZhoDFHEIE %
B 25 6 SRR Al & BRIGRGE A W T T b 5 45,
— M I 7 B T R P O TEE R T O
R T2 oG EREE RS, LENoT, HEH
EREICIR L BRI E S 20101, B OB T
M OBERH A2 RE L, 2V 2) v R=2 b E
DEMBVE 2 B AT 2 BB H 5, BIECH 2R AT
5720 ORTAERIZ T - B0 5 E, EHEE O
B LT RGFEMT MUY TEENC L > TEEFHED
(EENEPENT 5720, REFEIPRESOFEIC
RKESEGEND, 72, AN RT3 E K
OIRFIF A E I T & 75 % 720, NERRIKD B %
ZIFRTVEWITFT Ay b EET S,

2. BAREMOBIE

BEE R L T IMERMNZETETA) v M &
3 % 72 . EMAT % M U 72 Bl 48 28 15 2 filik o
ShmiE R A & BT L 7,

EMAT &M 47 & 3 4 Uiz & » TR & h 5 51
Thh, u—L Y RWEL V- BN 21
& D EEMEO RIS A R 25
ZENTE DY, EMAT #Mi§ 242 4 LDJE
R S A TR$ % 2 & Chilld X8 %5 3o R
EELIBDIENTES -0, FRIZIGL 2% &
W55 D EMAT 2MFAE 5 25, BRI TIZSH (Shear
Horizontal) %% #JUNIZI# & ¥ 5 & EMAT %
HW50.D Z OREISIX % Fig. 112789, Y% EMAT
€| SR T SN e s O PP 117 [ TR/ UL I o ' =
IZERE L 72 AR AN & > TR & h b, &
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D& S R EAR O E&. EMATIC X 250 0D%
ZEREICHMEICLS s, REOKIE, a4
IS S SRR & it U TR & A = iR g & kA
WAHNS K > TED Y & 7z ifgs & O AR T
AL 72EIZ KD SHER NS, ZEDERX
Z QWL TR S EAE TICA RIS, SH
BUIHBRRAR DN T TENZHRE)§ 25T H 5 728,
WER IR DB & 321712 < < (BIRRHEICEN S,

Periodic permanent magnet

q S S S N| Racetrack coil

N[sIN[sIN[SIN[S(]S
N
s|n| s|n| sn] sfn

B Schematic of EMAT for generating SH
waves

— MR A 25 R T &3 F s 0 . EMAT 3%
RO 25 T & PRI G I A BRI X
ZIENTED 0, BERHORE, WSz fijng
ftdaZenTE, T - BHOHIKARIAD 5.
MAT, HEMBEEPAETHD, REL TG %
R T & % 728, SRR ERE & 13 7
HATLHEMICREZFEMTZ I LN TE S,

WIS, BB OMEFTBIZOWTHI T 2. A
O NS 1 EMAT %z 86 U, 345 H O EMAT
2 5 ZEHOEMATIZIAA > TRF IR ARG S ¢ 5,

BEEEN Typical setup for inspection

EMAT BHZ WIS 2 AL 3 AU BLE & (2363 2
T WPWAGB TR S h b0, ZIEHD
EMAT TZf5 & 2 8&E WD T 3L £ — 13D 9 5
(Fig. 2) o L72235 T, BATKI RN & IS EIRA D 250
R & TREGEIRORZE TV, 215 Sh b 8EHD
IXUF -2 Z 212k, BESRER O
MRIERAFHMET 2 Z N TE S, kb, ORI
13, FEERMRE DAS R S PRI U 7= Gl R % V0 5,
RRIT, BT TV 5 ATk Ss O B % Fig. 3
IZRT . EMAT I — %) 2 B e kv & b X T
[R—EBERNLE IO KW 7280, EEED/ L
=TT VT EMAEDES I L THRAEICHE
BHEESRIEAHHEL TS, £, (L¥%T 5 v
FNIZZEOEENADMATE D, IRFEEE ED
PR ISR 2 FE BIAA TIEXET 5 & O S
DL, B TOEEEEZR L. Ba - /N
THRPEIZE R, 2Ny T ) — EREY A AT BE 2 bR A
AL TW3,

Transmitted wave

/A  Reflected wave [ N

Transmitter EMAT Receiver EMAT

B Ultrasonic wave propagation between
EMATs

Pulser-receiver — Notebook PC

|

Pre-amplifier

|

Transmitter Receiver
EMAT EMAT
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#HATS Y MBI BEEER
1. EEERES

BRI 2 W THM T 5~ b O AEHIC =ik
T 5720, 2. BRBHTOREEEMRGE R & O L
D7z, #ENT T v MBEE S N EE IS U TR
i & A M A AR S NE LB, BRI H A
Bt &k D & ERN 2 DEEEOE VR A2175 Z & 28
T&5, Ln->T, HEBRETHSLEBEOH AN
SHEChH - 2fEiehLE L TRELZHEET S Z &
T, ZOEFOEHRHIE OB % E wiNFIlr4 5
ZEeNTED, £72, FEREHATHS MR %5
12, AR OW R R FIEOWRFH A 1T > T & 72,

INE TITHREFIMED b 2 BB IT/IMED & DT40A
(IHER48.6mm) . KTED & D T500A (4#£59508.0
mm) & ZIEICED . UAL b /UNY FEESR 2 ER4
BREIRED DA BT,

PRAFEFE AT O MENEE % AL S % 7280, BT % e
LRSS0 TS I CoHIRA R & 17 -
R ICBI L TR REEMEORNES 27 7 X
7=V THIE U, B & 2 EHliAT R & Lt
BAEIT -7z, KSR AFig. 4l L® 5,

Fig. 4 X . BAFETEAIIC & % IRPAVE & SRR, 1T
EAEDEIZBWTT 7 A7 — V%12 & 5 HlEM
EHARTHImmFEEDOEIZNE 5> TR0 . PRI
ORATKEE IE - 1mmFEE TH 5 T & BER S hiz,
ZIRBHES B U T 5 fth D R A il s B i
AFRINTOBHERELHSETH O, BE DMk
i A4 5 7200 " RREFELE LTE AT
brrLEZOND, 7L, BWEETHAZZ 15258/

. Schematics of cross section ’

m Strange local wall thinning (left) and typical wall thinning (right) of pipe on pipe support

35

+1mm..,
& 4 y
S 257 ®e ®.
> .
2 2t PR T 4 AL
é 9’..-6'.‘ * 2 3Ky fmm
£ ﬁ””‘Qx tpf‘
ERS 4 A ¢
3] ,‘0 L 2
';J S ¢ ’
E st @ "' ’
£ #%e ¢
= ,

‘o @06
0 0.5 1 15 2 2.5 3 3.5

Thinning depth measured by depth gauge [mm]

BT Comparison of thinning depths measured
by depth gauge and EMATSs

A (GF) ICKkE L ATz, 2 ORI
AR 2B U T T DR O B 3 8B 1 725 6 & D ARAH
FRELTED, WATI AKX VIZ D S Tl
RIBEDIEFIZNE 572, ZHIIFERE A FH T
H O AR SR AR AL OB A o 4t
TG B R B AR DIV CHEFT 3 % (Fig. 5) o
B Tl — M S EEE A2 IR L L TED.,
Wil R R D43 72— RRICIRIAI L T 3 EIRE L T
WRAFE X AT 2, 2079, FEHFHOIED N
JRI R R 72 S5 2 02 LU/ NGRAT & 72 - 720 AT
DIEDOFFE NG LB E I AR THD., ZDk
I BIEEICHT A RIS ROBRGHEIEE T 5,

. Schematics of cross section .
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WIS, ThF TOFMEE IR & PR O M
w2 RS 5 &, BERCRERRORE. M
REE OB Z I h B % &0 T LET S 720 3043
FEECTh -7z, RENAIELE LTOF LV U EEEA
FBZLAEBRET DL, MRARMEZBMEEL KL TH
BRRAEFETO 1/5 I TE 5 Z &M HIAD 5,
72, WEARIER Y NERETT520, htx
Fehti 4 B B PE AR R C O R B RREE 2 WA R B
BEXEEEWTLTUTS LA TEIHAIR. B
B 2 X SICHAT 2 Z L AARETH %,

2. SHORER

FERE T O FEAE A Z B BUIR O B R B
THRHIBAREAGA L Z 9 TEVWEAPH S Itk -
TED, iR D 2 Z L1k b, BRI
O TBEFIPH 2 X ISR 2 nEEZ TS, i
J5 11 O Mg D B 5 A8 1) 75 JE f O B 12 B 5 % 12t Bl
FIZDWTUE, Bl A TSI & A ANARIE T 5 05
RO AT TW5E, ZOHFREZ. ERETIE
EMAT4BETCEX L 57 Ed KT LER T I VD
DB D AN REIICH L TEENITH 5,
Fz, MEWEAE KO RIEHHCRIE S 2 &5 Bl
BB EREFHEOREL 0, Ay — MO K
55T v A KR T O RS 2 E1Txt LT 8 Bl
EIBHLTOWE W EE LTS,

72, EEEHA»HEONIMAIEZ W20, B
TEZBRRE D TR L 7 o THIR T O S 1 & 17
STWBEH, SHRISMEEFORE ZHIFICANT
W5, BRI RFRERE A - A VRER T i
&L EET 5 2 LB TE DI LRI
BAD—DTEDH D780, MEFEBBERIZIZZO
BAERAKIRIEI»ES XLV EEL TS,
ZD70., MEBHRE MEFIHEZ Y Y TLIZT 5
EHIT, WA EREE A R L 7

Bh)IZ

Fo 8 22 Y5 B2 il oD ST i M A 12 EMAT % 35 3
5ZEiI2kD., BEPL ORTLPEEIELIZ X > TH
TR & HIpk 3 5 & I SRR R kT RE & Fr
T VREB TLHEEICRELZFERTZ S L5 1R
TR TR WA R A R i U 7z

GiRI3AEN T OARKRSER - 8 ALK 2 R I AL
MO & 5 % 5 ER & FHMRGEZ 175 & i,
WRATIRE] 2 57 UL B4 O R B M o 3 FEidk i L.
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W,
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Ttk o av 17 7 ¢~/ B a il & R AN
— AR 7 7 7)) — DS i —

KAARGERBEERA L 7 A FRFAFZE T

T ®HIC

BT (MS) i, HERRHC L ¥ — % 52T
AF b X T, 2044V E5EE - T 528 T
WEOER (IEMIITEREAML) 2 Hled 28T
»Hb, 2VTFLERSGE (2 VT Lv 2 (MS/MS))
TIF1IEH OMSTHREDBEED A + v DA ERER L,
SOIIAEME A 2 2 B IS S8 5 2 & TH U722
BA KV E2BEHOMS THING 5., B
RicEEh s 4 v 2B e izt s
ZENG, MROFHBZW L EHN & LA F~—
B —OBERPHBICEH I T3, RIEREBICEN
Tid. BRI 28F8 O e RANHHER FRE 2 Xt R4 v 7 4
T2 EROEHERZ ) —= v I AHB IR TE D,
BEOFIAZMNIC I L T3,

KHAF KSR ST B =i 2 0 i
L7234 F v = =R & 47 > T %28, ERIREORH %
W0 TR TE 2B A METH L2 %
W, 2O KD BHAITIE. BV LR A DR
IRV L B, ARGTIE, ERE»DEREED
SMMTERE T Ry~ N5 T 4 — BRI
fii (7 LC-MS/MS) &. 4%l T3 L 7=,
YHELR ) TL HLCOWEIETH BT 7 7)) =l D
Wr DSGEIZ T 72234 v — F — W DHLD LA % 4
L7200,

>/ ®iEoO% NI ST 4 —/BESFHEE

— MUK A T A IGAICIE. BR S EE
ks a~ 277 4 — (LC) #¥kiL. & 512Ul
T U 72O H IV % Doy 20 6 o3, ki < ¢ 5 2
EEHMELTHN Y 7 %25, 7/ kiksa
v b5 T 4 — /BRSPS H8 7 4
DOWNEERI07O—FREICHrME L. 5124 4 /1L
L7k A b B K S EESIREICIRDAFE S Z &
TR MRS 2 TRIEN I X 2 B Ek T H B (Fig. 1),
AEAIE. METHIUIE YA 70 v PIL &S Kk

P I B = N

R DAEREREE A 5 FBLL 7220079 > 77 )L O gl
ENRETH B Z en b, HRBIKL EDHTZA
TH B, Wl 5 5 TONBIZRE LK
TR IME U 728048 O NSH DR ETH D |
—RRINTIE. ST O REIE R B 2B B A AR
T H o720 W RE % O 22 RISERFZE & Wt &
NTETNBIND, KARTRKBESERSHE 7 45
SRR CIE. BRI h b AREE ORG A3
JRIE DRSS 22 iy BT VT RE A2 Ny R L .
RUSERFZEISI L T %39,

————————————————————————————————————

Conventional LC column

nanoLC column

—||<
1.D :0.05-0.1 mm

| |
| |
| |
| |
| |
I |
| |
| O |
| |
| I
| |
| |
| |

___________________________________

B Mechanism of high sensitivity in
nanoLC-MS/MS System

HMRET 7 TVU—R/

7 7 7 ) — RSN E ) VY — ZI(FHET S
WK @i Fa-4 72 b & —¥A (GLA) O{E 1%
RAERKE T 2RSS &D, Ak, ZOREHR
O ETHMEINZIRETTARMY)TAHIIILET I
(Gb3) %hhsd &3 BHEIEEEN L < OMFKICERT S
Z &, bR, BRI & O 4 Ll
IRAEAR 23 Y B3 2 X R O B Z TR T b 5
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EREANDICR —FVPRET 77 —ROZHOKEICE T T—

(Fig.2), 77 7)) ="K & /& 5 GLAE(: -2 #
i, 700FEMELL LA ISR Tl D, BrERE T BIER
EN7=GLADBAFRERTEMEDE N K - T, HEHH
5 FERE S 5 iy SR & AR DU LS F80E 9 % AN )
MEXNB9, LR TBERIICK Z 3X3 6@
KD T v & L EAREEAC & > THEE RO GLAR
DYE X NS 7280, BERIIZIZIER A & FIER £ T
DWREOERG ZRT Z EAMeh T30, BIE,
WAEELE ) 7L LR e & DL AR A GLABE R % F /-
WEEMTREEIZ L 5T 7 7 7 ) — IR e s
BTk, FHRZN - FHIREICE,N 22
A~ = —DEHEELZ STV,

A. Healthy Subjects

Clinical
Manifestation

Lysosome

B Molecular mechanism for Fabry disease

Lyso-Gb3

T 77 = WOBWHIHWS AN A X~ —H—&
LT, BHREE TIIIRPGh3DBNMR A IMERGLAR
DICT 2 B 2 A, ZMEEFH TIZWIEZRGb3D B
GLATHEDIK TR 6 s r =22 d 0, L&
HDOBWNCBNTEH S 72 At~ — =1L
NTb, BF, Gh3DRKK T THbYT7 I FnbH
IR I& R 75 23 U 72 Lyso-Gb343 i & 4 (Fig. 3).
TMEEEED 7 7 7 ) —REEOMkEh R4
ZEMBINA A== U THEH SN TETN5E9.9,
L2 LAaENRS, IfEHDLyso-Gh3IEE XK\ 728,

BRI ICHPLC TR 4 5 R — kY £ LC-
MS/MSTiZ, EAB IO D7 7 7)) —NEH
(PR R ERAEEZ D) 125 TLlyso-Gb3%
Bt & 4010 Fr7- B Wiksko b h T34
JE#lZ3 W CLyso-Ghb3WHEH /N4 A~ —h =12k B »
ESPHENIZER T\ 72,

________________

OHg OH OH

________________

Ceramide Part

OH oy Lyso-Gb3
(6]

HO
OH(,

OH OH NHz
0O 0 H .
0 (0] X Ci3sHa7
HO 0 \A‘/\/
OH OH OH

BEEEN Structures of Gb3 and Lyso-Gb3

F/BEOOY NS T «—/BEFHEMICKLD
77 7V —iREHEDMIFELYso-GhbIHIE
77 7 =Rzl A < —FH — & L TDLyso-Gb3
O MM AERGES 5728, F/ LC-MS/MS% H /=&
J& D EEIE e Lyso-Gb3llE i & ¥ L 7z, Table 1
12, PERHIO S5 TV /2HPLCH: & & 7 LC-MS/MS#:
DI ART, AETIE, BEOEOO R 23]
EAMSOR B Z WA LT, WELW - (L e
Lyso-Gb3 L bl 2 23, 'BE AN 75 54 E [ Ik
Lyso-Gb3 & NEPEEUEYIE & LTI LT\ 5, 7 Dk
R, HPLCH L R L T, AT, &Y,
DK R BEE I > T 5,

1L EN S Comparison between HPLC and
nanoL.C-MS/MS based Lyso-Gb3 assay

Plasma Limit of Internal
volume  quantification standard
HPLC 50 uL 2nM None
nanoLC-MS/MS 20 L 003nM  Stable-isotoped

Lyso-Gbh3
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BRI T 7 7 ) —RINE DT 515 GLABIA T4
FL UCRI1ZHZ R (GLAZ V82 BDO112FHD 7L
FoUBEZAFVVICEEED > TN 5) RM2961%8 5t
RI6THD A FF =4 va4 v IZ@EEZ b T
W) BHIGNTW5, ZhEDEREETIEFDIL
4EhLyso-Gbh3UREZ 13, BEAFOE Rk CIdE EIRA LT
EWEINTED., Gl AMPREIX I E THS 2
IZEh T Ed 572910 SEFA%E L 72zLyso-Gb3HlE
LEHWT, BRUBHEEZGOFEBEDO T 7 7)) — WG
H1M4Erh D Lyso-Gh3UE Ol 2 92jE L 7=, Fig. 40
K%, HPLC % HW 2256k OMll7E 1 T & L 7z Lyso-
Gb3URIETd 508, fdH APRII2ZHZ 2 M29614 52
ZHFOVERME Y TlELyso-Gh3IRE »vE BIA TH 5
2nMAGTH DHERRETH 57219, ZRUH L. #HiE
filli3F / LC-MS/MS% FHWTHHFE L =Ml T s L
7zLyso-Gb3igfE Th 228, fl#HE AT TORED
M4 Lyso-Gb3iIE A HIE W HE T db - 721D, Table 2
I AN K ORI12HZ # 36 K OTM2961 28 2 % D
PERTBE OMAELyso-Gh3IRE #/R 9, S HOMEH

oM
1000 -

i
| 5]
~ 100 i -"
n |
T< pRiI2H I
7010 A i o .
29 D-M2961 ;\[F- M Classic Fabry male
~c p.M2961 .o
C= RioH | O Later-onset Fabry male
S p- |
=1 LopM2oel | B Fabry female
p.M296] | O Healty Subjects
LOQ* p.R112H
(0.03 nM)\OA ‘ ! *LOQ: Limit of Quantification
0 1 10 100 1000
LOQ*(2nM) nM
«>
Out of Quantification

A) Lyso-Gb3 (HPLC)

B Lyso-Gb3 concentrations in the patients
with Fabry disease by
A) HPLC and B) nanoLC-MS/MS

BOTCEBEBID L5800, HHM T » 7)) —
WMEHEDAL ST, ERUBERPLMERBEICHNTE
MAEHLyso-Gb3IRENEFA LD EEIRE TH L Z L
BB THE P E -T2,

b

F oWk g~ LT T 4 — BRI AT
5 Z LT, Lyso-Gb3IRE BRI TH - 7-8In T2 HA
RO 7 7 7 ) REE IO T, JEEA LD EOI
FIRE AR T ZENHL AR5, ARERIE, 777
) —EDBWHIEA B F v —F— & LTDLyso-Gh3
DERMEEY K-+ 358D THD, WhdHILT VR
DERIZED ., HZYFEET 7 70 —IROBZWHEEE &
N, WUEEEANEEA SN2 Z LR Eh 5,

HEF

AW, BRGERNK EHRIR B 80E - e 1
Bz 5 KONGRSR IR B RE 7 B e B0 - R
IE T &K HARE SRR A 2t & o L RpFZE T
U7 TH O RISV T 7 7)) —REE
OIS, AEERFZREL» 5 AT LE Lz, Afiff7RIC
M CTE L DT P23 Z &8 7= LTS8 O kRIS
a2 LT,
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1P Lyso-Gb3 concentrations in the healthy subjects and later-onset Fabry patients with R112H or M296I

Plasma Lyso-Gb3 concentration

Healthy Subjects Fabry males with R112H  Fabry males with M2961  Fabry female with R112H Fabry females with M2961
(n=40) (n=2) (n=1) (n=2)
0.37 +0.11 nM 1.6 nM 0.85 nM
0.75 nM
(Mean + SD) 4.1 nM 0.91 nM
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FRBEIT 572, BT 4 L LADOKEIZ. KREXRAMS 2%
WAL 2 K XGEBIE WEE L 7% /R PET 7 4 )L
LZHD AT TR D AIFEDOHYEBIZETE0.1~10 mm
DOEEH T THEEDTH 5, HAFTOKKEXT
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Sample: Aluminum laminate film developed by
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ALFE FF i, Hdp AUE*, BPA v, LK B,
i K (G WE s biZem, = ERLRERY)
Fe3mE AL FEF A EE (), 20164
3H19H —22H

BELE ERT7 71 2) BERSR

A high performance stabilizer for improved per-
formance features of polyolefins

TR B, PRk Ay, Bofd KM (maonf— - %
BEAPRHIT2E7T)

International Polyolefins Conference 2016 (CK[H),
201642 H21H —24H

EXILtZHERA

A pecky rice-causing stink bug Leptocorisa chinensis
escapes from volatiles emitted by excited conspecifics
Er B+ Sl B N PEE 2 B HE 2,
R R 2, = — =S (AR - R SEBE R
P, * LRI RO PERTRE A 2 v & —, *2
K2F, %3 (ER B3 - il PE SRR A T O R LR
Hh EIDY [E BT L v & —)

Journal of Ethology, 34 (1), 1(2016)

Fitness studies between field isolates of Magnaporthe
oryzae resistant and sensitive to scytalone dehydratase
inhibitors of melanin biosynthesis (Mbi-Ds) and de-
cline of frequency of resistant isolates at a rice field
RS 855, BEA WIMT* (fEHE - e B e 3E 0T 22T,
*7 o a i)

Journal of Plant Diseases and Protection, 122 (5/6),
224(2015)

Method extension of existing CIPAC methods for
Pyriproxyfen MR

Small scale collaborative trial of retention properties
in Pyriproxyfen MR

FoA JRAC - (A BRBTRE 20T 28T)

CIPAC Technical meeting (1) ¥ v), 20155F6H17H
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New long-lasting insecticidal mosquito net, Olyset
Plus incorporating a mixture of pyrethroid and syn-
ergist

FE¥P 48, KAF AL, John R. Lucas™ (fdFfE - F23E
B ZEMFZEAT, * Sumitomo Chemical (U.K.), plc.)
I International Symposium on Pyrethrum (#F), 2015
F8H6H —9H

Recent findings of new synthetic pyrethroid

AR REAR (FERRE - B SEREE R 2ERF 28T

I International Symposium on Pyrethrum (3#E), 2015
F8H6H—9H
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FRELZO04 FRFFEE] momfluorothrin
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20154F9H17H—18H

KMEBERHNDERXE —XIWMRRICHETEAT4TD
%

Sl 54, R R (fEHE - RESEREH S 7ET)
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JUER ¥ 1 o FHgr*l, B8 RE*2, KAG A, Dylo
Foster Pemba*3 (filt) - & 2B F W20, *1 K
A2, *2 WP, *3 University of Malawi)
S568M H AR A Ry aymd HAR SRR - 45651 H A
EBPF 2T HAE RS Ak (Rig), 20154
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FHEL 204 FREFEHEE momfluorothrin
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B - RSERE SR SENT ST, * ARG EREE S, 2 (3L
IYNA B RV ALY AT AM))
HABREE I Ry 2 27k (KFR), 2015
F11H28H —29H

BRZEBE#H A SumiShield 50WG D~ Z U 7 friy
ICX 9 2EMHH

KAE AT pa R sl e, ¥ S 1 Yousif E.
Himeidan *2, Sarah Goretta, John F. Invest*3, John R.
Lucas™®3 ([ - FREBDEFENIZN, * VNG BRET %
5B, *2Vector Health International Ltd., *3 Sumitomo
Chemical (UK.), plc.)

HABRGIE M R e 2 27k (KBR), 2015
F11H28H—29H
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FEEBE AR, ¥ Koy L, *2 by ol
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HASE 22 5136452 (f&)10), 20164-3H26H —29H

FEFHEERA

Electrical properties of GaAs metal-oxide-semicon-
ductor structure comprising Al203 gate oxide and
AIN passivation layer fabricated in sifu using a
metal-organic vapor deposition/atomic layer depo-
sition hybrid system

WA, fE A, RE M, R =, R®HZ,
Hb AT (A b e

AIP Advances, 5, 087149 (2015)
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Formation and reduction of pyramidal hillocks on
InGaAs/InP(111)A

(E A, T L, fEE AL R HEE 2 (et
BHEZR 220, * UG WE Ll 7eiT, *2 Sumika
Electronic Materials, Inc.)

Compound Semiconductor Week 2015 CKEH), 2015
F6H28H—7H2H

XZE - KXRTFTHEHRM®

A monochromatic recursive convolution finite-dif-
ference time-domain algorithm and simulation of
metal nanocylinders

R Vv vy a7 4 — CEmbPRHRSRAEZET)

OSA Advanced Photonics Congress 2015 (K[E), 2015
#6H27H—-7H1H

Optical properties of a film of composite medium
with random distribution of metal nano-inclusions
ERE Vv vy aT 4 — CEmbRHERSRATZET)

OSA Advanced Photonics Congress 2015 CKIE), 2015
F6H27TH—7H1H

Trap analysis of polymer light emitting diodes
FREY #2% (LR FETZET)

2015 MRS Fall Meeting & Exhibit CKI[E), 2015411
H29H—12H4H

Simulation and design of MIM nanoresonators for
color filter applications

ERE Vv vy a T4 — CEmPRHERRTZET)
IDW 15 (The 22nd International Display Workshops)
(W#), 20154-12H9H—11H

Latest progress and its fundamentals for polymer-
OLED material development

L g GRS 2ERT)

Pacifichem 2015 CK[H), 20154-12H15H —20H

H 7SR FERELER/NN XL ORI

Aokl B RE, il (594 2R E
¥ &=, *NHRE LR
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HA @GR Bl e=E R (L), 201549H25
H—27H

TIXECHBEAVIHET 1 VLD EHFHED
JalL—Yar it AHRE

ERE Vv vy aT 1 — GRIERMBHERIIZLT)
ET¥E 1527 + b= AR Y v —WEKS (Fhf
Jil), 20154-10H22H

T2l -—KHERA

FSEEARENTY 1 —IVAISLICEE Y A IRRR
HhE BHA]*, = FBT GRUEBAFRAIZEAT, * () 5.Z)
27T ENEDORT T 3 L ¥ — RS2 KGR
AT (R, 2015410 H28H

FERA R

Tertiary amino thiourea-catalyzed asymmetric cross
aldol reaction of aryl methyl ketones with aryl tri-
fluoromethyl ketones

Léopold Mpaka Lutete, A FE5E, A ¥k (U -

FRE B E TS

Tetrahedron Letters, 57 (11), 1220 (2016)

Tertiary amine thiourea-catalyzed aldol reaction of
aryl methyl ketones with aryl trifluoromethyl ke-
tones

Léopold Mpaka Lutete, =AS BEse, A ¥k ({5 -

Jre S B M ST

The 3rd International Symposium on Process Chem-
istry (ISPC 2015) (3¢#%), 2015%-7H13H —15H

Robust and competitive process development of a
key building block for anti-AIDS drugs by secondary
amine catalyzed enantio- and diastereo-selective di-
rect cross aldol reaction

RS, BN ABE, MA 55, B 2236, &
Bidr, =K %% TTH By, ok 2k (R - RER
M SEWTSET)

The 3rd International Symposium on Process Chem-
istry (ISPC 2015) (%), 201547 13H—15H
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Polymerization of methylenecyclohexanes catalyzed
by diimine-Pd complex. Polymers having trans- or
cis-1,4- and trans-1,3-cyclohexylene groups

Trw Ko™, P O, il N BERER
(R b= A i Zeir, * SO T3ERY)
Organometallics, 34 (12), 3007 (2015)

Catalytic carbon-nitrogen bond-forming cross-cou-
pling using N-trimethylsilylamines

TR, ANERL AT, K BT, AR RS ORER T,
TR 15, WP 517 %2 GRS, *rhdukes,
2B LA v & —)

Bulletin of the Chemical Society of Japan, 88 (10) ,
1437 (2015)
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o HEEE

Electronic structure of the polymer-cathode interface
of an organic electroluminescent device investigated
using operando hard x-ray photoelectron spec-
troscopy

W vE -, ERR W, EA MR, H fEdL LT
Rz *2) 50 deft*2, B 2 et RHRR it
JEiT, FLURBARERIET, *2(ERN P - AORHIE R )
Journal of Applied Physics, 118, 085308 (2015)

Microscopic deformation behavior of hard elastic
polypropylene during cold-stretching process in fab-
rication of microporous membrane as revealed by
synchrotron X-ray scattering

FAJE Fits, BEOR EC*L, SaR fE—ER* L, RISt 2,
MUET BESE* 2 (CRuPORHER ST, * Ul b i bt
e, *2HRECKE)

Polymer, 70, 215 (2015)
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Macroscopically homogeneous deformation in in-
jection molded polypropylene induced by annealing
studied with microbeam X-ray scattering

FAIE Aite, Mool SE0d, BOF L MGt >3,
Hurly k™2, Sk RERRE*, MR BESERS (Jelnb bR
Ft7Enr, *UIEHE TLeEmitZeir, *2 Auliftssmn
W72, *3 BRURSE, * (R SRR 22 £ v
4 — SPring-8)

Polymer, 70, 315(2015)

RUTOEL > DR AKREIRESEEEICET 25
POR SR, TS v BRI M, T B RN
PPRHESRIIENT, * iR F)

SPring-8FI 5%, 3201587258 (2015)

U a—-CRMEHIH T BAXPCSEICE B 4137
ZAE

VHH PEZ, N -, B W, W B Ok
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vy 4 7Y T7 A —BEHAY - 454 VEY
AR R, 201440, 24(2015)

N—=KRIZRF1y7R)TOEL > OEREENICE
ER-LiEH

FAFF A, BEIR B, MOR SR, SaoR fd— B8, %
T, e BE* (JRImbPRHRSRIIZET, * ATRF)
Ty F4 7Y T7 b —HBEHAY -4 54 VEE
AR RS #, 201445, 21(2015)

) a-CRMBHIH T AXEXTFHEIEICLD
4539 ZBE

VEH BREZ, N v, B MY, WE BEsEr (Ok
U ARHRSRAI ST, * RTRF)

YT 4TI b A—BHHAY - 454 VREY
AW 5NN RS (A1), 20164-1H18H

HETEXISEELE %5 L A RIHAR) 7O L %
DB%

oo Seps, AAJF R, BEOR @, K fd—rp, fEE
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AR BRI REL S (B, 20164-1H18H
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YT MED [BE]—

JEHE M (T 3EALEAT 22T

Fi# 1525k, 81(12), 1133 (2015)

SkOHS5N B 7O1 XFEEWH & (X ~ Predictive
Functional Control NDOHATF~

TG, AR B (EEL e v 2 —)

ATl TEHE], 2015897 5, 41

Real-Space Real-Time TDDFT calculations tuned
for K-computer

HEH P2, A HE, FREP EZL ORI RGBS,
A F55%3 . GhamPPRHRSRITIERT, * L SR RS,
FLIRBUKSE, 3 () I R AR AT R )
TJASSST 2015 (Tunisia-Japan Symposium on Sci-
ence, Society and Technology) (X¥%), 201642 H23
H—24H

SR AEROFHEETIVICET 2R

SH RS, bl - GRS 2 - * K
BRK)

L2z Loes AT ZE k2= (LigE), 20154F9H9
H—11H

FiE9EZ B 1T B Computer-Aided Process
Engineering MDEX V) #1 &

S R (EPER Y v & —)

Loy Lop s BATRE k2 (L), 20154-9H9
H—11H

AR IV 2 2ab—2aIl&bERTFERLEER
MEORE

A HE, FKEP BE*L, R R (CEAPRHRSR
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AR I2L—YarCBT 5YEHBERRORE
FEAR

Hirp PR, S R 35 Ao, &l B 53 *2
(R R E 20T, *VEER B v 4 —,
*2 0 KT

L1282 S814Ee (KBR), 20164-3H13H —15H

EHRERMHEFTM

Uptake, translocation, and metabolism of phenols
by submerged rooted macrophyte, water milfoil
(Myriophyllum elatinoides)

LHOKIT, BEE SR, ROR BUT (EYEREIR A
i)

Journal of Agricultural and Food Chemistry, 63, 5189
(2015)

Metabolism of (Z)-(1R,3R)-profluthrin in rats
LR, AR WA, KA BERL, BRTT MU, RV
JUE, &R R, B B2 (EMEREIRAFSET)
Journal of Agricultural and Food Chemistry, 63, 8651
(2015)

Lack of effect of metofluthrin and sodium pheno-
barbital on replicative DNA synthesis and Ki-67
mRNA expression in cultured human hepatocytes
L s, 2§ A #1, Brian G. Lake®, JIIFT 8 (4=
YIERE R80T, * University of Surrey)
Toxicology Research, 4, 901 (2015)

The mode of action for phenobarbital-induced rodent
liver tumor formation is not relevant for humans:
Recent studies with humanized mice

I 2, Samuel M. Cohen*!, Brian G. Lake*?2
(CEWERBE Rl 226 2E7r, *1 University of Nebraska,
*2 University of Surrey)

Toxicological Sciences, 147 (2), 298 (2015)

Integrative analyses of miRNA and proteomics iden-
tify potential biological pathways associated with
onset of pulmonary fibrosis in the bleomycin rat

model

70

fek EOREELEZBE 7 v k2 fEW EAR, R
EVZHL REF ALz L, B R, S St (FLAEY)
BRGERIAIEZE, *2 KB oK)

Toxicology and Applied Pharmacology, 286, 188
(2015)

Thresholds in chemical respiratory sensitisation
Stella A. Cochrane*!, Josje H. E. Arts*2, Colin
Ehnes*3, Stuart Hindle*%, Heli M. Hollnagel ¥4,
Alan Poole*>, ZHj%E %< Jan Kimber*® (ZE¥EREE
BHEfF22r, *1 Unilever Safety and Environmental
Assurance Centre, *2AkzoNobel NV, *3BASF SE,
*4Dow Europe GmbH, *>ECETOC, *6University
of Manchester)

Toxicology, 333, 179 (2015)

Optimal dose selection of N-methyl-N-nitrosourea
for the rat comet assay to evaluate DNA damage in
organs with different susceptibility to cytotoxicity
AeA =g, Bl By, BAS 2% #07 ey, KH
L, (B, mH 2B, A AT, W e
CEVIBRERI A0, * K H AR AR ()
Mutation Research - Genetic Toxicology and Environ-
mental Mutagenesis, 786-788, 129 (2015)

Genotoxicity evaluation of benzene, di (2-ethylhexyl)
phthalate, and trisodium ethylenediamine tetraacetic
acid monohydrate using a combined rat comet/mi-
cronucleus assays

AbA =27, Bul R, B ZET*, #6607 ey, KH
Ak, ILIH A, EH kD, AR ERL*, S A,
AR SE— CEVIBRBIRPENIZERT, * K HAGACREE W)
Mutation Research - Genetic Toxicology and Environ-
mental Mutagenesis, 786-788, 137 (2015)

Toxicity, bioaccumulation and metabolism of pes-
ticides in the earthworm

Frok iy, e (BRI AT 28T)
Journal of Pesticide Science, 40 (3), 69 (2015)

Bioconcentration and metabolism of trans-tetram-
ethrin in fish

TR T, TR R, MR R, PR AT CEWBREE
eI
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Journal of Pesticide Science, 40 (3), 130 (2015)

An improved model of predicting hepatocarcinogenic
potential in rats by using gene expression data
L S, (RS, AT =g — (EMERBER AR
i)

Journal of Applied Toxicology, 36 (2), 296 (2016)

Identification and in silico prediction of metabolites
of the model compound, tebufenozide by human
CYP3A4 and CYP2C19

PR EAC KL, RN EEEL ARNR %2 Az *2
JEH fesg* L, I fE*L, RO AESE, Ak A, BRTT
Hlkgt, vaRa M1z, I AL RS SEid*l (CEPrER
BBl Aitgemr, *1atikRss, *2 s iR ker)
Bioorganic & Medicinal Chemistry, 23, 6594 (2015)

Mechanism of developmental effects in rats caused
by an N-phenylimide herbicide: Transient fetal ane-
mia and sequelae during mid-to-late gestation
JUAS S, & 3, KT E*l FA #EsE, i
P, Alan G. Fantel®? (EMIBRBIRIZERFZEAT, *1 RN
WPEES, *2 University of Washington)

Birth Defects Research Part B, 107 (1), 45(2016)

Validation of a calculation method for molecular
size to estimate the bioaccumulation potential
R, B s, ek ez (R BREERE A
g

SETAC North America 36th Annual Meeting (CKIF),
2015411 H1H—5H

Integrative analyses of miRNA and proteomics iden-
tify potential biological pathways associated with
onset of pulmonary fibrosis in the bleomycin rat
model

Tk BREFLE2 B 7 v R (EH (R, HiH
EZRL PRI a2 R, B R*2, SN A (R LA
BRECREWETEAr, 2 KB oK)

55th Annual Meeting of the Society of Toxicology
OKIE), 20164-3H13H—17H
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Factor IZ & % FHififaEsE T EE R OM%ET
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PESERAIR Y v ARY 4 (D), 201642 H23H —
26H

R i # OB T &

Degradation analysis of the FRP storage tank for
sodium hypochlorite and comparison with the im-
mersion test in laboratory

B OOER*L W TR, HAR b, AR
S s e (CEpEL AN v 4 — U
TR, *2 HAKY)

MRt OF: & 1%, 52(6), 220 (2015)

Development of Fitness-For-Service standard for
pressure equipment with metal loss based on relia-
bility

W SV, Wi E e CEEREEr Y 4 — *HOx
K)

ASME 2015 Pressure Vessels and Piping Conference
CKED, 201547 H19H—23H

Study on LTA measurement for FFS assessment
FH B L, H e, Bkt fa*1, W Eor*2 (B
PEREIE Y v 2 — * L)k a—T 2 —7, *2HC
KF)

ASME 2015 Pressure Vessels and Piping Conference
CKED, 20154-7H19H—23H

Buckling strength of towers having partial metal
loss on shell under overturning moment

JEi EsE* 1 L B2, RHE e, kH RS (R
PELRAHAE Y v & — *F () R G, *2(0) 7
By e A IR, *S Ry D=7 ) V7 ()
ASME 2015 Pressure Vessels and Piping Conference
CKED, 201547H19H—23H

Examination for application of lean duplex stainless

steels to chemical plant
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