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Applied Development of a Novel Fungicide

Isotianil (STOUT®)

Sumitomo Chemical Co., Ltd.
Health & Crop Sciences Research Laboratory
Masaomi OGawa
Atsushi Kapowak1
Environmental Health Science Laboratory

Tomoya YAMADA

Orie KapoOKA

Isotianil (STOUT®) is a novel fungicide which induces systemic acquired resistance in plants. It has excellent
preventive effects at low dosages against rice blast which is one of the most serious diseases in rice. We started a
study on its mixture formulation in 2005 with our insecticide, clothianidin, and in May 2010 acquired pesticide
registration approval for Stout® Dantotsu® box granule and Stout® Dantotsu® box granule 08 which have excellent
efficacy against rice pests and leaf blast in paddy fields. Its low phytotoxicity to rice provides us with a wide range
of application timing from seeding to transplanting. These properties enable rice farmers to distribute work and to
improve work efficiency. The basic property of efficacy against rice blast, granule formulation properties, and

safety evaluations on animals and the environment of isotianil are reviewed in this report.

L BHIC

BKPEOREIZBE T, W& B (Magnaporthe
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KME 72 I % JEE 2 FAN T & 72, W BIROBRRSEA &
L. 5 HECIOREEOR RS ER 243
B RFEREHID PR XN T E 200, TN 5 HEANIE KD
PERIZHE S MR R FEORN AL T b, Z
D7z, FHENOEZEN S PIREHEZR ST, F1
WP (4 %) IZEGHESEDIME (systemic acquired re-
sistance, SAR) #5743 Z & CIREDRLEEZPFRT 5
SEAIA, LA [hEYwEEPIMEE Al & LT %
BOTW5,

SHETICEINTHI RESEHFI 4 12 0ndE D
WIS B R RIS E A & LT, TaxS
Vb, TRV ITL—=S—AFLBLVPFT V=
AHRETFEN%, TNHEWIA TS BIFFEICK
U CRAEMN PR &R X 2oy, QU X h7-hiid

DREGURF RN 4 V32 (PR—4 V782'H) O
BLUZh6 %23 - 1F 35887 (PR—gene) O
mRNA B{IEAEE 72 &R O S A E RS 2 75354 %
ZENRENTNBD,

ZO&S RN AEREE 2. 4 2DV E BIRFLERA &
U THT 72 12 B & 7= BURE iR S U a5 Al 3 A
VFTZI (247 be) THD. BEAFOMPIRHERH
HEEBEAN ISR TR D72 D8RR L.
Ffie DWBLGFEIZ L WEIE TE L Z ENKELRRETH
%o AWTIE. TOHEARNME. VikRFrE. #AY
M, A, G B K UBRBEEE) Ak SO T
TS 5,

FFEDRE

4V F7 =) (isotianil) (X, KAV - Bayer AG (¥
Bayer CropScience AG) 12Xk —#D AV FT7 /=)L
RILEYIOMB D BRI S WAL A M TH 5, BEHID
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(1 b= (k) % & O°Bayer CropSciencetl. 2 )L — ")
132005412 4 V) F 7 =L O EEEEF G A 72 26 B
FIZAEL, 2h2hs2310 (A HK) Lo
BYF1047 (N4 Zvzray 794 TV A (1) OARIK
SrBFE a — § & TR M s K ONER) - 3R
FHABR A D T E =,

MIEZREK

A4V F 7 Z VA OMEYREF IR S AT B 2
TaRFS =), TRV FTL-S—AFILELV
FTVZNOBThESRLED, A VF T —LE%E
O Z LSRN 2R THd %5 (Fig. 1), BB ITH
AHT5AE LTI, LogPow 23 bERINE < . RIS
KV, ZOMEIC K DIKHEE T L T BREHIC
Kb bmDa Z0530k <. ZELViIREIRE
WTdZLAEEE LT\,

[]Inoculation 1 day after foliar spray
[ Inoculation 5 days after foliar spray

100 P
80 +
=
.S
S 60 -
3
2
AL 40 +
=S
20 +
0 1 -
250ppm @) 100ppm @i)
isotianil carpropamid

Plant: Rice plant (2-3 leaf stage) cv. Koshihikari

Rice plants were inoculated with a spore suspension of M. grisea
1 or 5 days after foliar spray. Disease area was observed 7 days
after inoculation.

FHRNS BRI A VFT IV (XRE27 be) ORHE

Cl Cl
/
N%\

CN

Zm

Common name : isotianil

IUPAC name : 3,4-dichloro-2’-cyano-1,2-thiazole-5-carboxanilide
Molecular formula : C11H5CI2N30S

Molecular weight : 298.15

Appearance : White powder

LogPow : 2.96 (25°C)

Solubility in water : 0.5 mg/L (20°C)

Vapor pressure : 2.36x10-"Pa (25°C)

B Chemical and physical properties of
isotianil

{ERHME

A ) F T =)L in vitro THE & W 72ERBR 12360 CL
A 20E BRI, RN R & 060 & 3 D RECRIRE F
KOS9 2 PR E AR S L2 > 7 (Table 1) .
LA L, Ry b I KOMERRERC W Tid, A %
T2 Z LIk > TINORFITHIBRAIR AR L7229
(Table 2), BfiiABRIZIH T, 4 VF 7 =6 1
H# & 0 & 5HBERO G 2P RIEE <. RO
HKBEFCITEKHAIBELEZ 5h 7229 (Fig. 2).
AV F 7 ZVRBNE, W& BIREEREO A IZED S
T A AEGNOMYIIRFRD TR R TH 5 ) K
FITF—¥, T2V TIZVUTVEZT YT -,
FFF—YEMEITE X729 (Table 3)., EIxT L
L O & % 1A, WRKY45% Ihs & % h55E
PRI E(E 285 Z L S oD H 5,
DEDZ EnS, 4 9F7 ZLORENRIEREE
RV IR S A TH B & B A bz,

[J Inoculation 5 days after foliar spray
B Inoculation 10 days after foliar spray

100 -
80 +
60 +

40 +

% Protection

20

2501)1)1“ @@.i) 100})1)111 (i)
isotianil

Plant: Rice plant (2-3 leaf stage) cv. Koshihikari

Rice plants were inoculated with a spore suspension of M. grisea
5 or 10 days after foliar spray. Disease area was observed 7 days
after inoculation.

BT Efficacy against leaf blast on rice by foliar spray/Pot test 3

(C) Pesticide Science Society of Japan, reproduced with the permission. (Further reproduction is prohibited without permission.)
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HBRWSBBBBRE AV F T IV (A2 ba) OB

1L N Antimicrobial spectrum

Filamentous fungus

Antifungal activity

Bacteria

Antibacterial activity

Alternaria mali
Aspergillus niger

Botrytis cinerea

Gibberella zeae
Phytophthora cryptogea
Magnaporthe grisea
Pythium aphanidermatum
Rhizoctonia solani
Septoria tritici

Ustilago avenae

Acidovorax avenae avenae

Burkholderia glumae

Clavibacter michiganensis michiganensis
Erwinia carotovora carotovora
Pseudomonas aeruginosa

Pseudomonas syringae pv. lachlymans
Xanthomonas campestris

Xanthomonas campestris pv. citri
Xanthomonas campestris pv. pruni
Xanthomonas oryzae pv. oryzae

Bacteria were incubated on potato dextrose agar containing isotianil at 500
ppm and incubated for 2 days. The diameter of colony was measured and
an antibacterial activity was evaluated.

Spore suspension of fungi except for hyphal fragments of P. cryptogea, P.
aphanidermatum or R.solani was inoculated to potato dextrose broth
containing isotianil at 0.1-100 ppm. Two days after incubation, light
transmittance of the medium was measured for evaluation of antifungal
activity.

Efficacy +++:100-80% control -:50% >

++:79-70% +:69-50% (Virus: 69-20%)

11573 Efficacy against plant diseases

(C) Pesticide Science Society of Japan, reproduced with the permission. (Further reproduction is prohibited without permission.)

Target crops Target Diseases Pathogen Efficacy
Rice Rice blast Magnaporthe grisea 4+
Sheath blight Rhizoctonia solani -
Bacterial leaf blight Xanthomonas. oryzae pv. oryzae 4+
Brown spot Cochliobolus miyabeanus -
Seedling blight Rhizopus chinensis -
Wheat Powdery mildew Blumeria graminis f.sp tritici 4+
Yellow spot Pyrenophora tritici-repentis -
Potato Late blight Phytophthora infestans -
Cucumber Downy mildew Pseudoperonospora cubensis -
Anthracnose Colletotrichum orbiculare 4+
Bacterial spot Pseudomonas syringae pv. lachlymans +++
Pumpkin Powdery mildew Sphaerotheca fuliginea ++
Strawberry Anthracnose Glomerella cingulata ++
Powdery mildew Sphaerotheca aphanis +
Eggplant Powdery mildew Sphaerotheca fuliginea +
Tomato Powdery mildew Oidiopsis sicula +
Late bligth Phytophthora infestans +
Soybean Purple stain Cercospora kikuchii -
Chinese cabbage Alternaria leaf spot Alternaria brassicae ++
Bacterial soft rot Erwinia carotovora subsp. carotovora -
Citrus Melanose Diaporthe citri -
Tobacco Spotted wilt TSWYV (tomato spotted wilt virus) +
Foliar spray to a plant in a pot or a field. ~Spray concentration : 100-250ppm
Efficacy +++:100-80% control ++:79-70% +:69-50% (Virus:69-20%) —:50% >
Effect of isotianil and pathogen infection on enzyme activities
Chemicals _ With/without - POX* LOX PPO PAL CHT
inoculation of M. grisea
isotianil No - Tt -
Yes - 1ttt - - -
probenazole No - - 1t -
Yes - - -
untreated Yes - - ¥ -
Ratio to untreated and no-inoculation control <0.5; %, 0.5~1.9;—-, 2~3.9; @, 4~7.9; %, 8<; 4%

* POX: Peroxidase, LOX: Lipoxygenase, PPO : Polyphenol oxidase, PAL:Phenylalanine ammonia-lyase, CHT : Chitinase

Isotianil was mixed with water culture medium at 5 ppm.
A spore suspension of M. grisea was sprayed to the foliage of rice 5 days after application.
Leaves were collected and assess enzyme activity over time.
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FER. HAIIATY 72 0 OB /A 0.5~2.0g ai.,”
A (B HR200 7 10a 5T 10~40g ai.10a) TEE
TEOREPR P TERAE A 12.0g ai. /58 (Al : 240g
ai./10a) LRIFOVBRIRE/R L7 (Fig. 3). FH
Bhfilzdst) 2R Tid. 4 v F7 =)L 1.0~15gai.”
FOE MAFMAIC X 0. ORI S HC T EA A
(12g ai./Fi) ELFEEOENENS BPERIRER L 7=
(Fig. 4) .

Mean * SE (n=5)
100

80 %j
60
40
20
0

0.2%Granule  1%Granule 2%Granule 4%Granule | 24%Granule
(0.1g a.i./box) (0.5g a.i./box) (1.0g ai./box) (2.0g a.i./box)|(12.0g a.i./box)

% Protection

isotianil probenazole
(Transplanting) (Transplanting)

BEEEN  Efficacy against leaf blast on rice in pots

100 - Mean + SE (n=5)

i

60

40 +

% Protection

20

1%Granule 2%Granule 3%Granule 24%Granule
(0.5g a.i./box)  (1.0g a.i./box)  (1.5g a.i./box) | (12.0g a.i./box)
isotianil probenazole
(Transplanting) (Transplanting)

B Efficacy against leaf blast on rice in paddy
field 3

(C) Pesticide Science Society of Japan, reproduced with
the permission. (Further reproduction is prohibited
without permission.)

BIfE, MEBG N4V F7 ZANL, BAHR
W72 ) DA K EA 20~30g ai.10aTH 5 D3t
L. EEYIMSEAITH 2 TaxFy—, F7Y
= TIEZ N Zh100~240g a.i.10a, 120~180g
ai/ 10aTH b, ZDXHIZ, 4V F7 IR
TENZFEOE BPRIRZ R LR, BB
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FHROSBEPBRE AV FT7 IV (RE77 ba) OEIH

DEAFBPRAFFNZ LR TH 0D,

2. BEWEREICKICFIRE

BITE, BAZEANERD 5T 3 % < OKFRAALEE A,
HRE 2 RIBE O BT (EREORR /RS, RiFx . HEie
BHE, P —RHMEAWEOX VT F VA B
FRAHO KSR A L) TORELSBULT I L %
HIIZ, 2 OWLFE A 2 ek DR 3 H il 5> & fk b
B B VISR FERFUBEAJLR S WA HIAICH 5, 14V F
T ZNAZDONWTE, ThH % < O RIS HE TR
<. BEMEY HALFRZIN A, RFEREE LAl fRFE R
Ot Rt - B R X 2 ONWT
MG 2 A 728558, WP RO HEIZ BT EWN
NG BIRIRERT Z ALK 572 (Fig.
5, %72, HHUBMP I OB FOLEFIZE
WEAE RITTZ e, —BAICRRRERNTA & FhE Y
H & TOMRAWELEIE TR E 20, 97 h
DHIZHEGTELEDEEZ TS, £/, WHET
(IRRREAESE & [RlRE LS H ARG 23 AT RE & 7 B R s
L O A = — K DFFE - LilidhTsh, Th
O iSO & D, —HEORBFEERE RO T
AL TREE 2 0. KiRZE A THEA XN S 0,

100 ¢ Mean =+ SE (n=3)

80
60 -

40

% Protection

20 |

Mixture with Mixture with At the time At the time of
cover soil bed soil of seeding  Transplanting

BEEEN Efficacy of isotianil against leaf blast with
different application timings

3. BiRHIROREM

WEBHRORAL, SPER GRRER, BRI
KRR A L) ICKRESEAHENS, EWEHD
RIREIIZ K DAV FT7 2V ORRPEL SN D0
P EMGEY 5 728, [HSRERIC KD ESE L ENE S
PIEREDROBASRIZ DN THRET 21T 5 72, A 30 H D
A 2 UZ1x 102 5 1x 105 mL D & 5 fla 1
IR EFEE L RR, AV F 7 2L S h e
A A TR & & IS8R5 72 O OFBEEAM < 1]
S, BRI X e (Fig. 6). & 7=,



FHRNE BREABRF AV FT IV (X277 ba) ORHE

20084F-22 5 2009 F 122 F TEEE 7z 4 v F 7 =Uk; SIZDRED S EREDONTHORIHEB I N TR
AN B 2 ReldAs ek BR D 7 — & b4 % &, ALi Lo L7=3EO G BPIRAIR R ST % (Fig. 7).
HE2 S SN E TORBGRER & 0 FEREE, FEAEIRELEE & INHORRED, A VF7Id0nE BIRORAERE
MIckES EGIND 2w, BELEHENE B
01 4 1410t poresimL BAREHTBHAITH D LEL BN,
= 16 @ 1x105 spores/mL
g 4. BHREROREHM
g7 07 VBB, 2RO B B REEE O
S 8y WIZK D, A4 X OETEREBIRIA R B 720, 2
Sl o 0 o L XN B MR ROBIEIR IR kO k& < B,
P o o U LA B, 200844 520094422013 C A AN
isotianil  probenazole  thiadinil untreated BITHE X A v F 7 ZIURANZ B 2 Rl
clothianidin fipronil fipronil control N ‘
The number above each bar indicates the protection value URORTRA 5 3, AHFINT, PRI S & |- b
b TENGENE SPBRIRBF oD 2 L5
BEEMN Efficacy against leaf blast with different meoTn3 (Fig.8), HoT. AVFTZLEH

inoculation pressure

Application at the time of seeding (50g/box) Application at the time of transplanting (50g/box)
2008~2009 2008~2009
100 ﬁ% 100 —@
A
80 2 80 %_
= e
S 60 = § 60
S J
& g0 &40
=x =x
20 20
0 0
Low Moderate High Very high Low Moderate High  Very high

Disease severity Disease severity

[ isotianil2% GR (at the time of seeding or transplanting)
/\ probenazole - fipronil GR (at the time of transplanting)
A\ probenazole - fipronil GR10H (at the time of seeding)
A\ probenazole - fipronil GR6 (at the time of seeding)

The contour in each graph is bivariate density ellipse (p=0.95).
All statistical analyses were carried out with JMP software
version 5.0.1] (SAS Institute, Tokyo, Japan).

Efficacy against leaf blast on rice after transplanting to the paddy field
(Efficacy and disease severities of untreated control)

Application at the time of seeding (50g/box) Application at the time of transplanting (50g/box)
2008~2009 2008~2009

100 @—% 100
B

o = N
-,% 60 AN A g 60
3] 3]
& &
E 40 E 40
= =

20 20

0 ‘ j ‘ ‘ ‘ 0 . . . . .
40 50 60 70 80 90 100 40 50 60 70 80 9 100

Days after transplanting Days after transplanting

[0 isotianil2% GR (at the time of seeding or transplanting)
/\ probenazole - fipronil GR (at the time of transplanting)
A probenazole - fipronil GR6 (at the time of seeding)

The contour in each graph is bivariate density ellipse (p=0.95).
All statistical analyses were carried out with JMP software
version 5.0.1] (SAS Institute, Tokyo, Japan).

.m Long-lasting efficacy against leaf blast on rice after transplanting to the paddy field.
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HIRLEE U 728558, lHOW e BIFEAEFTH UL,
HAZTZWMU T, B0 g 5 ORRGUYHE 2 12T /35—
THVBRIROFHMEA H B e DEHELEN S,

5 1T 2REM

A ] & % REAT O R BRI A LA
WS U 22 GA oM e UE R FIicknW T,
MEOEAR BRI A L OFEEG| TR $Z LN
HohTna,

A F 7 ZIUF20034F5 5 20104 D SERIZE D . {F
KALZE M) BEXONSA T L0y TH A T Z () O
FTE < DL ARE LR ERBR A MAERTE
7zo FHWEE (Iveh), voeh), hELIED
) FEREE (XA I Mg Obh I, 8T
vy %) LM, BRI 22 H Tk
(F—LEH., gy 2y —)LER %), EEHE ST
RN EAl (Faras X - FFV Y =y ZESE,
FI T L R IVKHIAN ) ROWEFLERA] (R 3
LARRIEL X L - TPNARIA] %) & ORR F721d
DEAWE 2 &, fli4 OZFIZOWTRET 2D ER L 72
FEH. MR & 0 15 5 RERERIZRD 5 huk
»57:0-9 (Table 4) ., FilZ# LR HIHAE, EH D
WERS L, B X7z K5 BREIR 2SR Hh
LZENHEN. ZDLIELHIZENTEA XDEH
¥o K ORI B EI3E0 5 Lk, 20034F-74 52006
FF TR TIT > 72, RHFROREL PR L 7=%0F
TONEMEICINTE, BN AR Ehzd
BHEENTOE2, WTNORERIZIW T & MAPEX
EINRICH BB bR h 5729,

6. WHEBRUNDA XEBREICHT BPHER3IR
4V F 7 ZITEENE Xanthomonas campestris
Pv. oryzae) . Z FIERWEE (Cochliobolus miyabeanus)
12K BRI, & AR  (Pseudomonas glumae)
2R L TIE % < DIGaRERISE 2 & 0 PRI RS 8% 4

1ELI S Phytotoxicity on rice plant

HBRWS BRI AV FTZIL (RE77 ba) OB

1EL S Efficacy of isotianil against diseases on rice

Target Diseases Efficacy Developmental status
Bacterial leaf blight Excellent I(Ql\e/g ;tleg;ego 10)

Helminthosporium blight Registered
(Panicle) Good-Excellent 1.0 10, 2010)
Bacterial grain rot Registered
(P.glumac) Good-Excellent \oy 10, 2010)
Bacterial seedling rot

(P.glumae) Good Under evaluation
Bacterial seedling blight Good Under evaluation
Bacterial palea browning Good Under evaluation
Bacterial foot rot Poor None

Sheath blight Poor None

G LT3, KAIOREYIRFAPIAEERIIZ. 2
NHRFOM, & ARHMERTIC & 2 EIEHOE. Mk
ER  (Pseudomonas plantarii) ¥ & W FHE LR
(Erwinia herbicola) 75 & OEEFLERNTH L ALEMN T 64
T AME RIS LT R AR L, B
KIZINT 7=FiREMa 2 T2 (Table 5).

7. BEBICRETIVHERICHTIHE
BEHICRAET 208 BRI, FEHEEOR S
BB K A EOE BT I TS, R
PEPMEAEANIIRAIVLEE A & K e DT A R B
THETIZHHAEST R ZEAMOENTNS, £ VF
7 L AR L 22555, ZhoHHHOWE S
FEIHR L TR O L & 3 ICHRRSI R A RBIL .
Z OFERE 1 IAF O REYIRFEY A EANZI3E 2 8 D
D, vradxy b RMIREAlZ E OHupPiERANC
13%% (Fig. 9. Fig.10), #t-> T, HHTOVWE 5
WP 2 7201213, OFFEHOMIE. @R L
TSV T O/, OEAEDFE, OF MR
IZEENNY 2R Z ORI RGLR & 7 5 #EE R
RAERE L ENWZ ENEETH 5 10,

Results of several trials

Chemicals Application Application Nursery box Paddy field
timing weight Germination Foliage Root growth Foliage
50g/b -1 - - -
. Sowing*?2 g/box
isotianil 100g/box - - -~ -~
2% granule 50g/box -
Transplanting g/ Not Tested
100g/box -~
*1 —: No phytotoxicity, +:Slight phytotoxicity, +:Severe
Rice cultivar : Koshihikari, Hinohikari, Kinuhikari, Nihonbare, Akitakomachi
Bed soil : zeolite soil, biwako-baido2, Nobateron, Inaho-baido, Honen-baido, Biosumi
Seeding : Nursery box, Nursery box on a tray filled with water, rock wool used as a bed soil, Karukaru-new-line

Additional treatment : Seed treatment (Prochloraz - oxolinic acid, Ipconazole-C, Benomyl - thiuram)
: Soil drench in a nursery box (Benomyl, Benomyl - TPN, Hymexazol - metalaxyl)

*2 Application at the time of seeding before cover with soil, Mixture with bed soil, Mixture with cover soil

FRIEZ 2011-1



FROSBRBER AV FT IV (R27 be) DRFE

100 - . — ~1100
1 Protection (%) —
-eo- Diseased plants (%)
80 - 4 80
=}
)
S 60 1 60
L P
=
Ay 40+ 4 40
=
L
20 - 420
° — 1 /
0 L : : —g : 0
isotianil  isotianil probenazole thiadinil diclocymet ipconazole Untreated
clothianidin ~ fipronil ~ fipronil ~ fipronil ~ copper  control
hydroxide

. . (f%200,24hr.)
Application weight : 50g/box

BEEEEN  Efficacy against seed-borne leaf blast in
nursery box

[ Inoculation 1 week after seeding
@ Inoculation 2 weeks after seeding
m Inoculation 3 weeks after seeding

100

80 -

60 +

40 +

% Protection

20 +

thiadinil
fipronil

isotianil
clothianidin

isotianil diclocymet

fipronil

probenazole
fipronil

Application weight : 50g/box

IEPEIN Efficacy against leaf blast in nursery box
with an application at the time of seeding

8. BLWHEBICKHT HRRE

WENTFERE U 73R () sk USsA v ay 7
YA LA (M) 12 K BHENEER I K ORERTIE A H Ak
Pzt EfE R R E R 2 R 20, 4V F

Application at the time of seeding (50g/box)

2009
100
m /a0 5
80
~§ 60 m B
2
£ 40 o~
20

0 70 80 90 100 110 120 130
Days after transplanting
The contour in each graph is bivariate density ellipse (p=0.95).

All statistical analyses were carried out with JMP software
version 5.0.1] (SAS Institute, Tokyo, Japan).

Diseased plants (%)

T 2V % B8 7 REYIIR Y I A E AN, g B
For BRI R AR 1S A0 2 USRI
N TR EIESIMEEEO R0 2l Tk vz
EHERI XD, 200991250 L 724 v F 7 =)URIANIZEY
T 5 R ERER ORI R A R BRD . 4 VFT7=LD
FAFRIZ & 0 % < OFRERGI TR R 257280 5 hTn
BH ZHUFEEO S BPBRIC K D RO A i &
BIAERIZKDEONIRTH B LHfEE Shb, 1V
F7 = RN BRI A R RUEES 5 Z 212k,
B BPIRER R 5hz (Fig. 11), N
& 5% < FAE U AR RIS 2 © ORI O TR
WAAREZ L 55205, S HBORNEL L25
Behdd, ZOREEAIE. g baRETS
AL ORISR ETH B EEZ 551,

ERARE EERTE

2B bRV bYe (A VFTZN20% -7 aF 7T
=V V15%) HRAlB L2 4y beX Y M Ye (4 Y
FTZN20% -7 aFT =V 0.8%) FkiAI08 D FH
AL i & fdi )5k % Table 6. Table 71278 L 72,
BARRAOTEHTH S 22y bad v b Vel
Wik, £V MYe (ZuF7=v U10.19) OERD
ENZED 287 be v b VekikiAlE 22 ok Y
MY eRRIAI08 DT A B . xR & e B HEIC KL
DN TE B, 12201045 H19 H ) T a2k
BEk (50g B, RMENE LR~ fMSH) 45
U 7=%%. 20104E5 H20H £+ 1 BIIEESIC & 0 . [H
F1THI0H T T R E L D4k o & OB RT OB
LA (RL - B WO BE RIS L, mife
SIZAKREDO X ERETH 508 bR, AR KO
IR T B A RIS, FERERTA & BRI T O &

Application at the time of seeding (50g/box)

2009
100
A A
A A
80 A
A
g 60
B AN
g \ A A A/
& 40
=S
20

0 s s s s s
70 80 90 100 110 120 130
Days after transplanting

[ isotianil 2%GR

[0 isotianil GR + Foliar spray

/\ probenazole 24% or 20%GR

A\ probenazole GR + Foliar spray

m Efficacy against panicle blast with nursery box application and foliar spray
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HBRWS BRI AV FTZIL (RE77 ba) OB

1NN Directions for use (isotinil 2.0% - clothianidin 1.5%GR)

Target Target Application Application Number of Application
crops Pests & Diseases weight timing application method
rice blast
. . Sowing Drop granule uniformly
bacterial leaf blight N . K
. . (before cover with a soil) ~ from above in a nursery
rice water weevil R
i Transplanting box
rice leaf beetle
. planthoppers
rice

green rice leafhopper 50g/box 1 Mixture with bed soil or

(nursery box)
green rice caterpillar

rice stem borer

rice leafminer

Before Sowing

cover soil in a nursery box.

Three days before Drop granule uniformly
transplanting ~ from above in a nursery
Transplanting box

Registration situation as of Nov. 10, 2010.

1ELIEYA Directions for use (isotinil 2.0% - clothianidin 0.8%GR08)

Target Target Spray Application Number of Application
crops Pests & Diseases volume timing application method
rice blast Sowing Drop granule uniformly
bacterial leaf blight (before cover with a soil) ~ from above in a nursery

rice

(nursery box) rice water weevil 50g/box

rice leaf beetle
planthoppers

Transplanting 1 box

Mixture with bed soil or

Before Sowing

cover soil in a nursery box.

Registration situation as of Nov. 10, 2010.

ORI HETH O, EERHNC B D & ¢
N AR R & RS 5,

Wi, PR OREYIR IR SR O ik, FRRERT
726 Mk A £ COMBIZE CRADMHEHTE 3418 C
DHITH Y. BIEEOE I - hFEIZEHCcE 5 &
EiTW5,

A - KA

1. 9MFE

4V F 7 ZVFIROFNKSE. 57 AIZ0DSERA
I, BEMICK - 72 M=) L) Vg (500
500 : 1) AFWAHks a~< 2T 7 — NEREEHEE T
RIS K M c& 5. 72, BB OARMMIE,
RUH T LEHCBHRk O~ b7 T 7HEHIZXD 5
M n[EETdH 5.

2. A

WOFBENZBT 5K » M, #EICk 514 2 DiFh
REFNOWBEFNNC K > THFEZ ShEEFEET S
728, KPR L TEROIRAZL Ly, RS
RIOKAIE§2Z 8, BRO, ik GFEFEOH RO
G Cdh BIFRRIFLPI 0T E, 4 R L Tieatt
AE<. Ho. BRIAOF & H{R T % 2 8UA1R0R 2
BELTRANL T2 Z L Th 72, ThEIZDNTE,

FRIEZ 2011-1

FEEREEMBC LB 22 ) —= v il 2 FEfE L. b
L7-MERe 2 A 2 8AIN G AL 52 &N TE, E
7oy BN U7 00)5 BN O EARAF R BN A ERR L 72
EZ A, ARGy, PR L S ICEAWZ Ebh >
77 I, A VFTZNITONTUL, KIS BRI
MENZ &b, ) - EFE B JOEER 2 ZE L.
Bam I L2 D&E WS Z L& L,
TELBEHC BV TE, RIS EETE 280G
OY 2 %ML B2 ENEETIIH S5, 56N 78E
HETHEE LIREEE T8O THITUT A S0,
SIaBH L 72500 AN SR 6 5 PR R &
L, HEfEEONY B v ERERZ T 6 h 5, Fkis
F. FHORROBEIC X > TR drEay, FT
< EE S dtud, WIROMEEE AT r—2 8
H5, FMEOLEAZ. »2HEL EORKEFEN
HILR7-H OV AR TZ 200, a4 V5
LA, ZHUTMA T, moS—2o8lEEHEZ Lk
HMEZMHE T ADBELR D B, ThEDRIA 6, S
BN TORBIE L ZE QUL 50720, FHSRD
HIRERES 2 Z EnEBEE 55, SRIFIR L 22FRHA
AU LERNIC X DELE LT3 0T, KRR OHIH,
Frz, BROBRALEATEXL23D5L 55K 5128
BTUY AT LT 50 ERH D, 2HFF TS, DT
Jit FHF B O3 T DWW THEIH S 5, ARRRFIRIA OB
i3, Fig. 120X 512, 30cmx60cm OFE i FilZ 50g D
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FHROSBEPBRE AV FT7 IV (RE77 ba) OEIH

SEBU I % HIRE A P B ISP 2 DA TH S, L
HLUENL, P~KBBRRIZE > TUIBE~ B TH
OBEWRNCAPIT 2 05823% O, FHAE 2 B EEO 2T
IO CEIEI & &£ 5. Fig. 1312, 4 E BRI
KBy B FEIEE LG H AR Lz, BHif%E
GHEEPGRA L, N, KA, hEsg, A, R,
OSSO ANTHEMATEKT 5. B i
WERICHEA X, BREGIC 2 Y- R a3, A
200~15004, BTty 1 §BHZENTE S, Fig. 14
120 —MRICEE T Bk w2 S EBD R KB,
Fig. 15 IZkBF DB H AR L2, T ZIZRRfic—E R
AHE XNRRFIARA 2, & v S— I 2 0
SNFHIE (BAIS SFHETTEE) 20 SR EHIRE T

IEEEIE  Feed hopper unit for applying pesticide
granules onto nursery box

12

59 k o ’;A

Granules falling from the feed hopper unit
onto bed soil.

Granules applied uniformly on bed soil.

BEFEEN  Granular application part of automatic
sowing system for nursery box
(STOUT®DANTOTSU® box granule was
used)

FTAHHMAIZE > T0D, BEICADRT VO Y
IR=NTOTY v Vv 7RI TOHRNARTH D,
ZORRKDIZE AL BER DL RIRBAIZEE EDTH 5,
Z 8T ERAN. BIFIROARIA L R, HHESES
FHEEIZ R TE S5 Z L ARk & ¢ 5 HW & FEFfO 2 &
25, LI LER OGS, Z O LEOMAE THET
3. R ANSTEZ L, BXUL TRNTOM
BoOREEMGEITZEEHBE L, K<MAELZET
WRIT2ZENEB0, LALANS, BAELTEILE
ROERFIIEL B->TLED 2N, BINT 584
K LSS R Do L AELE v ZDEE AR, Vb
D—o kb, - BR TR TEEROHIEIZ
AIEETH B0, BRARE A5 LT E D L, Rtk &
MBI T A AL CLE S DT, WELS
L4273 Tca, THRTOEGINEEEKFLTLE
Y. IM6DZ LaWF1-LT, BETHANTEAZS
NBINT A= — T ThIRE L Tt $5 2 &1
k0. TREFRANCOWTIE, EOELE R s Lo
IR OBLE T 0¥ 2 AWM. THZ ENTE Iz, ZOR
W70 v 2T 5 N B O N P PR IR
% Table 81T/R L7z, i (FR—IL U K A0k 7E
) ZOThOBF 1% LI T &<, 1190um Y Eo
WEIEAE L ah -7, Fig. 1500 . K3y —IcHf
XN T, HGHKEEFEIEL 2h, Ky S—=12CTT
Vo VY IREEE O BRET S T Lidhh o7z tERIA
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HBRWS BRI AV FTZIL (RE77 ba) OB

1EL G Physical properties of STOUT®DANTOTSU® box granule and STOUT®DANTOTSU ® box granule 08

Proverties STOUT®DANTOTSU® STOUT®DANTOTSU®
P Box Granule Box Granule 08
clothianidin content 1.5% 0.80%
isotianil content 2.0% 2.0%
Appearance Whitish fine granule Whitish fine granule
Bulk Density 0.92 0.91
Moisture 0.6% 0.5%
Hardness 0.6% 0.6%
pH 9.4 9.4
Disintegrability in Water No disintegration No disintegration
Granule Number 984/g 974/g
Granulometry
>1190pm 0% 0%
500~1190pm 99.8% 99.8%
<500pm 0.2% 0.2%
N HAKEYIB21% 2 FAE OFRIEFFLAER I W\ T AV F 7 ZVERTIIFERE FfilEd <, 3% RiAT
VY N O CRICIIEIZ A <L 3ERhde KOSEER L BEEORIBMEEARN U2, — A BB TR
IEOEZ BT 8 R SHERATG 6T S, SR - 3% KAl & & ISHE 3 ah 57 AV FT =
PEDXsiz, HiE#HIoOf Y F 7oL E58T J5 413 Maximization 3 THFREAEM 278 L 7223, 3%
BDFRFN OB B 72 > TIE A OFFER S 5728 D K73 Buehler i CREMET & - 72,
D, WINRBRRL, BiFswEEH L. HD, &
HAGTE 2 HNA O 5 KO T v & 2 & HEST (2) HhEME, 19 MEREME S K O
FTHIENTE), Mo KO HERBEMERBEOMER (Table10), 1V
F 7 ZVFEROE G K O KED IR 5
=i - A3 - B8 72 % DDA 2 ERFiC ¢ & BPEEIR O R B &
<. MR TICHE. TG X OERIZRD 5hiz,
1. WELEMIEH 7w MTRWTHITE OBERERIC 51 2 /5 L DIz
(1) S, i f & O E RS R MG S BERRET ORER. AANZ Y RERE R
A4V F T ZIVERE S T 3% RAOSERD. &F A2 A9 2 M T E 2 63 % Z L I 5
Fe. WABEHERRERIZI VT, AW R 58 THERE Ik 57z2e LALBAE, ZOREBITIIRENTAE L,
MIERO BT 4 <. BFEEICTh e, - 72 F 2 MEELICES A DT 572, & MR
(Table 9) . 7 HFDOHITNF 2RENEAEHNI=L T A, BAGZWZE, E R4 XORBIET v b ORIE &5
LELERE  Acute toxicity summary of isotianil
Study Species Dose Result
isotianil TG
Acute oral rat 2000 mg/kg LDs0> 2000 mg/kg
Acute dermal rat 2000 mg/kg LDso0> 2000 mg/kg
Inhalation rat 5000 mg/m3 LCs0 > 4750 mg/m3 of air
(4-hour, nose only exposure)
Eye irritation rabbit 0.043¢g (0.1mL)/eye Practically non-irritant
Skin irritation rabbit 0.5g/skin Non-irritant
Skin sensitization guinea pig Sensitizer
isotianil granule (3.0%)
Acute oral rat 2000 mg/kg LDso > 2000 mg/kg
Acute dermal rat 2000 mg/kg LDso0> 2000 mg/kg
Eye irritation rabbit 0.1g /eye Minimally irritant
Skin irritation rabbit 0.5g/skin Non-irritant
Skin sensitization guinea pig Non-sensitizer

FRIEZ 2011-1
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HBRWSBBBBRE AV F T IV (A2 ba) OB

1NN Subacute and chronic toxicity summary of isotianil TG

Species Administration route and duration Dose (ppm) NOAEL (mg/kg/day)
500
Rat Oral (in diet), 13 weeks 20, 500, 2500, 20000 bpm
(Male: 29.7, Female: 35.1)
L 60ppm
Rat Oral (in diet), 12 months 60, 600, 6000, 20000
(Male: 2.83, Female: 3.70)
<2000ppm
Rat Oral (in diet), 24 months 2000, 6000, 20000 (Male: < 79.2, Female: < 105)
No carcinogenicity
o 500ppm
Dog Oral (in diet), 13 weeks 500, 2000, 8000
(Male: 12.2, Female: 13.4)
200
Dog Oral (in diet), 12 months 200, 1000, 5000/3000 ppm
(Male: 5.22, Female: 5.33)
7000ppm
Mouse Oral (in diet), 18 months 70, 700, 7000 (Male: 706, Female: 667)

No carcinogenicity

PloMFIfEE* A T5L5bh T YW, {1V F
7 ZVFROEGIZ L D A X OEE TIREN LD 5
72ZEnB, b MTHBROFIRAR S W B&I1392E
ErnweEz oNhiz, B AORBE LT, 41X
ROT v b &I, ITIEE ORI IR 2R
B4 BI0H/ ST X — 4 —DEEH D 5, HFEEN
IINEROE S B0 O ATEDO TR A, A X
TIMA THERENR SNz, Lo L, IFHllao%
PERCIESE, BEBMEZEALIZ R S N b 5 7z, BlRANDR
e LT, BIREEORINRL IR R A X R
Ty MZBWTHRD 6z, Zh 5 O K O g~
DB DO TIIBHED D b iz, FIEMEICB LT
. Ty RO ZIC B OB IR IS O %
ABHE OB BN 6 ey, RIEME AL 572,

(3) A - RN
F FTIEAHA R4 v EIRPESE (1000 mg /kg/
day) T. wHFTIIRHEIMN T LTRSS A3 R

B oNLFEHET, IR EIE - REBIEER K O Ay
RO Sk r >z, M. 73X TIEREY~D
1000 mg / kg / day D% 5 CHAYL I AR E SN 23588
5Nz, Ty b AW TIE. 1000ppm DL L
O FUREIYNC B CRERIIIIHI 22D S = h, B
FERE I3 A BT bk 5 72 (Table 1),

(4) BizdM:

FAIF T AW & O ERE R, F v A
== A2 & —ili S & F 72 i vitro GG AR
Wikl KO~ o 2/ & 2 L 7 /51, wih
Lt TH -7 (Table12),

2. Bty - 1@

(1) B

AVFTZNE Ty MERRNTHER IS S
UCAFRIEIZ U 7= A b 3% H113 10~ 100155 T %
0. REOMER R T A EENEERD bk h 577,

1ELIERER  Developmental and reproductive toxicity summary of isotianil TG

Administration route

Study Species . Dose NOAEL (mg/kg/day)
and duration
Oral (gavage) 100. 300. 1000 Maternal Systemic NOAEL: 1000
Rat Days 6-19 of AR Developmental NOAEL: 1000
Developmental gestation (mg/kg/day) Fetal 1000
toxicology . Oral (gavage) 100, 300, 1000 Maternal Systemic NOAEL: 300
Rabbit Days 6-27 of Developmental NOAEL: 1000
. (mg/kg/day)
gestation Fetal 300
Oral (in diet)
Male: 10 week before Systemic NOAEL: 50 ppm
Two-generation mating to termination (Male: 3.35, Female: 4.16)
reproductive Rat (18 weeks) 50,1000,10000 Parental Reproductive NOAEL:10000 ppm
toxicology Female: 10 week before (ppm) (Male: 662, Female: 831)
mating to weaning Offsprings Systemic NOAEL:50 ppm
(18weeks) (Male: 3.35, Female: 4.16)
14 FRIEF 2011-1



1ELI NP Mutagenicity summary of isotianil TG

Study Study design Results
Reverse mutation S. typhimurium: TA98, TA100, Negative
(Ames test) TA102, TA1535 and TA1537
—/+S9 mix: 16-5000 ug/plate
In vitro chromosomal Chinese hamster V79cells Negative
aberration —/+S9 mix: 7-28 pg/mL
Micronucleus CD-1 mice (8week old) Negative
500, 1000, 2000 mg/kg
(orally twice)

AV F 7 Z I KO ORI D P L% 5-1% 481F
MHZTITRTRT L. FEPREREKIEE TS - 72,
FEaRHISIEE TO®MY : ©7 £ =L HEDKEEL.
@7 I FEEAORA, Olas kit (Fvsva v igfas
JOREfaR) . R ORNEIRE IS 221338 S huis
ol M HEMGEABR ORER A & . RO G S hiz A4
VFT =D Ty MBI BERNIIEILT72.5~85.9%
ThHo7,

(2) HEIZ I B A

UCHERA vV F =7 %A MC1IEEEAE L, 5]
e T2 HE AR 5 &, fifRIZBWTT 3 PSS
DR %2 A U 7= RN IAFEPH 20 5 G 2
ZF RS T E 7212C028 > T — 5%
TR E R, X5 u— 2R & DRt
FERR T ICHGA N B L e S hiz,

3. REEESLUEY
(1) Az 345 #

VUCHKERA v 7 7 = VIR IA Rl b pH 4 TR E T
Ho72H, pH7TE KU pHITIZ T I FiEADHHZIZ &
0. FhZIERI60.8~71.4H K 1853.7~55.0H T4
L7z, F7z0 RHEEHT. BRI OZEREAKIC 14C 1k
AVFTZIERNT DL, ZREN PRI 7.4~94H
KO 79H (B0 KRR TR 12k
L. 73 FiSAOMAE GOIRRITE a2 Clik
W 1.8~23H). RAMIZIZUCO2E THMIL X N7z,

(2) TERIZHE T B

UCHERA Y F 7 = U SR SAF T O 13812
R L T25CHESRIFCIRITFS 5 & AR RO TIER T
TN IEWI0.3~3.3H K 1r69.3~92.4H TIHL L,
SRR TIED 61.9~73.7TH CHk L7z, A VFT =
M7 3 PR ORMH R TPIERL S %, 25
2O %520 A IICIZ UCOz & TRERAL X5 A0,
Bt e UCHBICRENCH A T5 & FE A bz,

(3) ek
Ikt K OEHO 25 FrOKHMESIZA Y F =T

FRIEZ 2011-1

HBRWS BRI AV FTZIL (RE77 ba) OB

3% KAl & 1kg 10 a DFIE TR 3MIAKMEEH L 72 & Z
2. IEREIEIL 0.38~2.30 mg/kg TH D I
B305~13HTH > 7=,

(4) ;BRI

TaA4 v )y bIEEERRE S L IR A U F
7 =L D LB IR AW FR B KFoc ads) 13 497~ 1596
mL/g TH - 7=,

(5) Ahrked

4V F =TI 3% K % 1 kg, 10 a DEA TAE F 4
VA= —IZ1AKEEEL 72 & 2 A, mea ik
0.036~0.042 mg/LCd 1. M0k 0.8~3.3H T
LI U 7=,

(6) fEpnyked

4V F7 = I)L3%KiAl %50 g/ F D EIG TH AL
B, 3 &0 kg 10 ad#ES TA A HALEE % 158
M B 2R3 L 7B D LR DA ) F 7 =L D 5
PRERIE130.08 ppmTH > 72, 72, FdErh Ok
HIEE130.84 ppmTH - 72,

(7) FLt ORI

FUFIZA U F 7 =L % 27 mg /U H OB T
THRERROR G L2824, 5 R OB S 5H %
FTOANHDA v F7 =R, EERPR, 2
PR AN (<0.01 ppm) T - 7=,

4. FEEMEYICHT HHE
AKAAY, BIEIZE T 2RSSR % Table 131255
L7

(1) ARAEAD R 2 R

RPN T 24V F 7 =L FIRO 2k kL5
<. T34 96EMILCso. A A I v T 48 ECs03 KO
IR AR EE T2R ECsold W3 d > 1.0 mg/L OKIATRIE
S E A 1R S RE) Th o7,

F7o A VFTA3%RAlOBMERMESRS <. 24
96 LCs0. A A I ¥ v T 481 ECs0 35 & UMK
FET2H M ECsoid ¢ g >1000 mg/LTh - 7=,

(2) BYHEIIxd B
AVFTZNFROTY Vg XTIk BRI
5oL LDsoid, >2250 mg/kg TH - 72,

PEXy, 4 vF7 U@ KHEETch .,
RHICh7 > TERLZ& LT ERENE - s
OB 2 EWRIMRADER B I e E L 5N 5,
72, B ToOXE) I K ORI B
DX 6, REBFHPIETHEEELIONS,
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HBRWSBBBBRE AV F T IV (A2 ba) OB

1ELENEN  Eco-toxicological summary of isotianil on non-target organisms

Test substance Test species

Test type Results

isotianil TG Carp
Daphnia magna
Green alga*
Bobwhite quail

Acute (96 hr) LCs0>1.0mg/L
Acute (48 hr) ECs0>1.0mg/L
Acute (72 hr) ECs0>1.0mg/L
Acute oral LDso > 2250 mg/kg

isotianil granule (3.0%) Carp
Daphnia magna
Green alga*

Acute (96 hr) LCs0> 1000 mg/L
Acute (48 hr) ECs0>1000 mg/L
Acute (72 hr) ECs0>1000 mg/L

* : Pseudokirchneriella subcapitata

EbHUIC

AV F T ZNIZ OFRRHE? & fii 4 ORI i,
JUFRIRFHAC & WID T X ARIEEOEWEAITH 5, F
7z, KEPDREIEPIEAER & U QIIERICICER (F
Bk E LT20~30g,10a) TA F W BIHIZH L
RIAR OB & Fifoe U, L3858 R IR A4 12
W BB REN N 25, BREAMOD 0
HF LWL B,

ARGONEZ. FRFE W) &4 Zusay 754
IV 2 () OIERFOMFETE 6 W2 RIZHE DN T
EDFEDEEDTH S, 2010-5H19H 1) THESE
BEkaBE L=, 28IF] (229 bk v b Yokl
Z A7 be& v bYFHNM08) IFnThd, Lilof
MAERKBICE 2 L 22O ECEFITH D sh#
) - BN LN BHRPIREM E LT, JAL, B<E
HEhadZea®e3MEL TS, DT - &Sk
HikE AR ORI ILFET 5T, T EDOREEI
WAL XEZHL T EDEEZ GNBEH, BED
YESEFERER RIS DZE ., AR L O AL B &
RIFA LS, KORERIICHERTZ2L5% %%
AVFTZNERHBORBERT TWELWEE L
T\Wa5,

Eif

AV F7 = AIOFHNERH B L UL < O ZHE %
THOZZAEMRE A H AR 2 28I - s
BOEA KAEOGRERN 7B D7 % 12135 < F&H-§
pLlyic, hb @O TIREL THIREE B L -

W,
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51 A3k

D) AL, T ek, favbirE, 61 (10), 531 (2007).

2) Ve AR W52, ik feR, Hb kv, S KRS, &
WY ik, AT R, A S NI IER, AT 5E,
RHE BT, HAREYRREL 28, 74, 267 (2008).

3) Vel G2, 26 B3R M2 2 > v R Y
7 LGS, 1 (2009).

4) AME B, WK BER, e AR S, HAREY B
2, 75, 216 (2009).

5) IRH 36T, 20084FKE (1) H AWM= 10
YRV L RIS K 2 WE R RO 7= 7
JEERH ] A S 5 I (2008).

6) /NI IEERL, W R K, L, 2004-1, 31
(2004).

7 NIERL, FEAR W2, IR G T, A)I5e, BHA
RS2 2, 74, 267 (2008).

8) /NI IER, At &, Al e, JbH AR i
=, 61, 261 (2010).

9) /NMINERL, A 8, KK £55, Al 5, %620
ALk R 2 A S (2010).

10) /NI IERL, A1l 58, “FR23FEE HAREYIRR P2
K2 Far 7 b GEE S PhaE, 62 GREE S
134) (2011).

11) A1l 3¢, EBC (Evidence-based-Control) fff 7% 25,
6, (2010).

12) R gell, @k A, Al B8Ok, B EE, KH
], [F k167, 2006-1, 20 (2006).

13) Y. Ohkawara, A. Akayama, K. Matsuda and W. An-
dersch, British Crop Protection Council Conference-
Pests and Diseases, 51 (2002).

14) D. Proctor, N. Gatto, S. Hong and K. Allamneni.
Toxicol. Sci., 98, 313 (2007).
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Newly Developed Innovative LCP Resins Sumitomo Chemical Co., Ltd.

Applied into LED Usages IT-related Chemicals Research Laboratory
Satoshi OKAMOTO
Yasuo MATsumi
Shintaro Sarto
Ryo MiyakoOsHI

Takeshi Konpo

Recently Sumitomo Chemical Co., Ltd. has developed two types of innovative liquid-crystalline polymer resins
(abbreviated to LCP) for use in the area of high-power LED applications. One is a novel catalyst-polymerized
LCP and the other one is our original soluble LCP. Catalyst-polymerized LCP has been applied to high-power
LED package housing materials by making the best use of the resin whiteness and heat resistance. Some commercial
compound grades mainly composed of catalyst-polymerized resin have already been accepted by customers in
LED applications such as TVs, lighting and pocket projectors.

On the other hand, by succeeding in the solubilization of LCP and the development of cast films, Sumitomo
Chemical has made applications in substrates incorporated into components which use films with a high level
loading of inorganic filler compared to extrusion and tubular film processes. By using original techniques, we
have developed super high thermal conductive circuit boards for use in high-power LED applications such as BLU

and lighting to extend LED lifetimes. In the present report we introduce the latest situation.

L BHIC

W, AHOMBEMEAERL TE R, S, Mk
BIROB M TR TR AR RIZE D K S IZH T %5 2
NEmEINbEEIITh->TALY, ZTORBELES
RES) =V - H2TF4F T I 2+ — (GSC)
T, Y274 F T ~ou— vy FE2T 3L
F—, B, BEZ L TAERD 42O ) O TRk
PRI U ThRET L T b, BARBUFO COEH HIl Tk
HIE (20204 Hk! & % 199041k 25 % Hilik) 12818155
T 5 KRz COPER DO HNkIZ. BB F3¢
MEH s & OIFRIBENOMHIE LGS L & 5> T D,

iR BT A e L CHEH IR T3 101
LED (Light Emitting Diode) 7734 Z%%% %, LEDZ
pAEER L n AR A KA L7244 A - FTH D,
GaN AR D EHF @ LED A 1993412 FA 76 & 1. 1996412 —

18

AEHERR I3 U 2@ LED 28928 L, LUK 2 ot P
AR LT\, LED 37D REHEda. (KINEE . K
IR, RO R B A TOENWZ LTS B,
LED 25HE#H Tdh 5 K4 DI filih 5 F TISIZRLR
THBLEDDF v 7{t. LED F v 705y 7 — VAL,
LED /Sy r —VDEY 2 —{t, ZLTLED €Y 21—
LOHIZEAL DR 4 e 27 v T %% D, BRIZY .
LED DM R & 72 2 Siflig 70 2 . il A%<
JELAYIMO (TMG (bY AFAAY L), TMI (b
DAFNA DT L)), B 220 LEHE
(PMMA) % ETav 2R Eok4c LI TR AT v 7
2B 2R ORBHCERR L T 52,

BHICHIZ A » F 2 50k F > 72 FRERIE. LCD
DNy I4 =y b (BLU) Z&&FT. —f%HA.
FEARNERREA Y 7 P LTE T 5, 5%, BLU
DEREEL, — I, HEHER TIERM I DwbH W
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Normal Thermoplastic
Engineering Plastics
(Heat Resist. Range : 100~140°C)

LCPOLEDREIERM NDER

Nylon (6,6, 4,6-)
Crystal *E Polyacetal

Polycarbonate

Amorphous

Denatured Polyphenylether

Polyphenylenesulfide
— Crystal {Polyetheretherketone

Fluorocarbon Polymer

Engineering
Plastics 1 ~ Thermo |  Liquid .
Plastics Crystal Wholly Aromatic Polyester
Polyarylate
Polysulphone
) L Amorphous Polyethersulphone
Linear —
Polyetherimide
Super
Engineering Polyamideimide
'— Plastics
; Pol hyl
(Heat Resist. Range L Antl-’.I‘hermo 4‘ olytetrafluoroethylene
>150°C) Plastics Polyimide
Crosslink Polyaminobismaleimide

B  standard classification of engineering plastics

%=t I LED 2SR R PR RFM Th D . i &
NAMEHCERREh 23R8, ZhE To/MJILED
3R -5728DE 5D MRHEKRORIRH G KD 5
N5, BRI Rz B L.
KB D Z & 12X D LED OFanil 5 2 2 JE3084
BINORENIEFIZREL B KR Sy r—VE
RIZH W 2 B O S EE. FEEPR O @B 2t 7
ENRIBOMEL 55T B,

W TIE IS OFE A, 19794 LIk OF L F2h
O Y v — (LCP) Oy ri%it, EA. IV
28 v R R & > TBHE, R ICE D flA TS,
ELRIIZIZ 200245 DIk 4 & 3628 L 7= LCP B3 35
B, Brifik (k) 12X 28RO A& LCP
DAL 2 & OFifhi Z B LT LED /7Sy r — VfE
A, LED ¥ 2 — L FHHESE 25 & ~NOHLD LA %
FEL T %, KR TIdZ OBERFE ZhE i\
DB O— 28T %,

&R ¥ — (LCP) DA FExEt RV T DEAHKIM

1. LCPOHFE%5t

Fig. 1 IR L 72 K5 IR E R TORIEA R Y =5 1L
Vi BALERBE THA DT STV A DR L, R
)% — DAMESIRIEE & 5K ) v — & L THE—#J)2¢
) ZRREDR L FRICBIN TS5, 2 DL EME % 14 Fig. 2
IR POB (VS5 b FuF v REEFRE) #FRKpEL
IR IEE (X Y) ATEgPcAET A4 %é%
DEEFELAERVZZATILTH S, WRHIREEZ R T 7201
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Il
(0)

BEE Chemical structure of liquid crystalline
state generator

53 T D0 IR AR ORI F 7213 FHOR
ThdIZ N B TOPATHNN & REE S 5 7280 1
BTN EAELTOEZ LB ETH S, K ~v—
DRl DB IR K 0 & SOGAIITEBEIE IR
e TH 5, POBDOFERY v —I1FEE2500C L E
DERSIZ AR 2728, ZORS 2K T X8 CARBRE
NO[gEE 55 &S5, —HliczFLyrYa—-Lnks
2 W NS A AT 2 . €72/ — k&
BN oy & LA S 5 /. RFREDOIR O %
HAEAT 5 ik, SEBFICERILZEAT S SR
EMnfrbh T3 (Fig. 3) 3,

FEICHIR I T 285 L LT, » D TREO
B AL FEL 72, WEWE (fE 2z b AMEREE) il
A 4TI~ TIZXP & 72 LCP (Table 1) U4t
12, BURTIIM A & HIREh Tl D, 201
Faxra— V- EEERELHOhSET
SR A DI 20104E T4 b v E RUAZ R T
Wb, S%EEFRMONYLAES T, T —
NV BRI ATRE A BN B, ey T ) =2
EREEATHIZ SR, LCPIZYmiOM, FFE10% L)
Lok iEd 3 L Pl h T 59,
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LCPOLEDAXERMH NDEH

Rigid mesogenic unit

—

Polymerise by direct connection

v
Rigid rod polymer
(very high melting point) » Reduce transition temp.
O T e O sy by adding a solvent to
70@?‘;7 ()O (LH)— ()O:‘gf give a TOU‘OplC LCP
M(idlfy to reduce temp.*and give a thermoh‘opic LCP Lyotropic LCP
Links giving Bulky side-groups Flexible spacers O ©)
- I S O
more freedom or chains o F
| g/ : : L-lL —
@)
- | o e S

Tm further reduced by incorporating the modifying units

at random. This approach is also effective with straight

units of different lengths or small portions of kinked units.

Random Copolymers

— T

BGEEEN  Schematic description of conventional design of liquid-crystalline polymer

1L N Classical classification of standard commercial LCP grade

Type Chemical Struct.

r r 0 0
Ekonol (Type I) o@coo%c@c% 300°C ~

i 0

Vectra (Type II) ()OCO(SJ»
i 01

X7G (Type III) Wo@ C

r 0
L ()CHzCHz()HCO

¢
¢

]

HDT* Commercial Grade
SumikaSuper®
Xydar®
240 ~ 280°C Vectra®
®
- 910°C Rodrun
Novaccurate®

* HDT: Heat Deformation Temperature

2. LCPOEAH M
LCPOBEFITAMEA LN N TH 5, Lid
POBIZRE I N B EHFIHKL FuF s HLR VgL AE
B HNR VB, FFEHRYA - LEEDL FaFf ik
MOKEERRIZ & D 72 F b L= E L, 300°C mifk
FCHER L BRI IS & B EEA IBIC L D ELET 5
(Fig.4), ZOXI ICIARMEAEIZEDENE L2 0%
ZOFEEREMEIE LTHWAAE & 505, KalEH
BAECKVEKEREOA ) T —TCHO L. Th%
X HIEMEREIC K D BEAKE L 2%, KM
ELTHW A H 5,
ZDEIIZLTHLENS LCPIZ. Eall - iR,
My, Pk tE. RyEive, (K50 P SRR,
BHRYE, A 230 7R ERk A FHE AR, 2 ORIE
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B8N B A T A & Tl L & R -
EHMERETH D, AOHMB T I 2 F 9 2 4D 5
NDHIEETH D, HATEEIZHN S B 72KIEM O
MPERIZT LI L8 EDEBIZEIGIRT 3 L~
TH 0O, fifEEE A be THBHESOMRE A EAD
L0 Az I B PR OR RIS S| ok
ELTR, A METCH S,

LCP Dl (IC & 2 B

LCPOEA T Ut ZI4Fig. 412 L7ze B0, 7=
J = WK O T L FALKIGE 72 b F e H
LR VI & DIBFREES RILD 2 BEREO 7 1 & 2 %%
BH. HiiEA 2 300C L ERTORIBEES 720, —#i%
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LCPOLEDREIERM NDER

Acetylation Reaction

CHsCOOH

Acidolysis Reaction Melt or Solid Phase

H3C*(.% —o@ COOH
0 ~300°C

oo O-Oroger A 1O OO
0 0 T (0} %
0]

HOOC -<\i//\’ COOH

CH3COOH
PBEEW  standard LCP polymerization process
@ Monomer Base Organic Cat.
+ Acetic Acid > Impurities
Average Molecular Weight Conventional Process E New Catalyst Process
e ‘@ . . - ‘@ .
- L]
@ . - @ - : -- g
‘. New Catalyst Process . Addition
' . -
- o ~ _Cat.
g T " eee
'§ Conventional Process + 7 ,..” . + o+ y
g OO | | coeee;:
- +4  Excrete . . Excrete
+ ¥ P je g
(===
DO OW® N
- - cooeoe .
Large -~ M.W. — Small ¢
m Comparison of molecular weight distribu- m Schematic description of comparison
tion between conventional and new catalyst between conventional and new catalyst
process process
1= AT & S, i L ORI X 4 5 + Conventional process
. B ) o AL BT Y T LA EORESEE L
N N impurity impurities
WA Z Mo Tn Tz, BEE A ) & &7k & marker —_—
BEIMNZIEIWEET H 5 8 DD, one—pot EAIZ E X w
Hez 7 v F AL, EFRA O RS 2 il i R .
HEhTnkro/, Tl Yhid 20024104 Retention time
72 F AL, RS Ol S W & & D 4 New catalyst process
s YA A R 2 R L 729, N
2 S . impurity impurities
PEROMEA I L7\ VERE & i LT, 7 marker il
IALSOECE & DORUGEREAE L <A kL, Bt E M
A1 5 W e < ][5 5 A3 0Y 035 2 TN G R [ M U N UK N
w2 < (Fig. 5). RISUL & & 2 4K & A Retention time
< (Fig.6). 135N BRI 6 DRAA 2 G Specialized chromatography analysis for
BIZEBNZLCPEMFAZ &N TE (Fig. 7). 20D detection of impurities in LCP

FRIEZ 2011-1 21



LCPDLED EBEH M ADER

filE | J A RE O L TRIZE R OFflE & & S IZRb
SHHCHE SN B 720K ) v — IR FE T, BBXh
BN (Fig.8). /v X TRETOI 7 ) 2 4 —
WLz L, BEEPINCT R 4 -5 EFHEEND
B ZRG L2279, FRCT v F b, EifFAR
ORIKIBIZ X 2EFCEMX 25 2 & TLCPOGHRHAH L
T5ZLEREML (Fig.9). LED HE\DER & M)
#BHbG L 72,

14

o
o 12 r )
i Conventional process
£ o0 r
2 st
2 New catalyst process
Q -
8 6
>
~
T 4T
=
2 r Shear rate; 104sec.™!
0 | | | |
340 350 360 370 380 390

Molding Temp. (°C)

BEEEEN  Comparison of melt viscosity between
conventional and new catalyst process
(E6006L)

Conventional Process

BEFEEN  Picture of neat-resin molded dumbbells of
conventional and new catalyst process

LCPOHE®B Y L — N ELEDAEANDRER

1. LCPEA®Y L — K ELEDARADER

BUR, M# A a VICEROBEAEDEL TS S
OO, LCPIHRDMEES |, LED 7 — 2137 > CTLCP®
TR AREND 2T V7R — F &k - EEAL

1P Sumitomo’s commercial and R&D LED grades

BTEH29, »OTUIBIEOHEGE L I 2 L Ol Tifi
LT AV ICHITESE 5o 72h, 5T BN
D7 ) — xS TEHILE N Y & s &SR IR Y
WL B)8yr =V TIEAAL VICLCPAHHI Eh Tk
0. B TIELED D@l k. A /87 —{baidd ¢
2o, A eIt BUZ K3 EDOD RN LCP
WA Z 5T, 2O LD AR, 6, BIELED
7L — K& UTRIMEEIZBNT, 6TRITHDF 4 1
v LW 2 e R A AT RE 2 2 £k 2 X 7 2 — 23 —=CLCP D
k9544 TIOLCPHEHEHRV TS (Table 1),

LCP3pEk. 300C YL LS COHES 71+ 2 Tl
WENB720, BIKGIZX38EOEArRENSY
BNH o7z, ZDF, LED @ TidikiLF 2 v %4 H
WTHEE Z BT X T B4, 4 avisiN
TR R THBME» S > 7=, ZHU L, Ytk
T3 R OIE AR A O 2= EA LA R T 5
ZEicky., EEEOKELN EOATEL ., BIRIG
Iz, KHEDEEI (Fig. 9). KIEADREED A
M 2z 1) b A& ATRELC U 7=,

WX Z Ok K B @ A4 20 L7z LCP %X —
ZIZHWB Z LItk b, BORHFEEETSLED Sy
br— VRIS & 2038y Y R, LED it
BUR B ER ISR RE AR ERE ) (=— MIET
9,200t/4F) ZHRAIZ, FA 0 IZEREHE S 7ZLED
I8y = VEGRHBIROTIE T R L EX 5L, |
FWRINPEIR 24T > T\ B, F7225y r — DN Rk s
L— FOATEL, ZOMBRADOHENE LNEWE, HiE)
PEEA L, WS EE T vN—2 =% L DR —F
Ml & R A BT 5 3 10 4 — &S i
NI LT %,

2. LED/Nyr—HACINY U RTL—FK

Wik [ZAI A 23O OEMEELED L —F
(Table 2) & UC. WEH:-2H 12N EC T & 460nm
2B B ISR 2% DEEHE 'L — K [SZ4709] K ONE it
BTG 88UD At 7 L — I [SZ6709] #BH¥ Il
LB, HAZTTEL., BB, @ELE OO
LED X =/ —IZBWTERT v b Tuv 74— Wl
TLE, NA487—HLED & EIZERH hTw5b  (Fig.
101372 D—6) 10, i L — F& ¢ SMT (FifiFd)

Grade Reflectivity @460nm Heat performance Applications
SZ4709 For AuSn soldering 82% Highest Pocket projector
and SMT use Lighting
SZ6709L For AuSn soldering 88% Higher TV
and SMT use Lighting
SCG-233 For SMT use 92% High Under evaluation at domestic and
(Codename) overseas LED manufactures

22
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IEEEIN Picture of LED packages molded by
commercial grade

HIBThH B0, BEME» S8 7 ) — 2 e LTlib
NB PN Y ZITHIBTE AN A LT\ 5,

F72. PEOBILF 4 v ETHGILTRAZ &2 5,
TA YV MEREE, 5REEICEN, LED /Sy —
VOMEET v T L, AL THD Y 55 7 KT
EBRLEVOIRHEAL TS,

S5 TIZ 20108 H . 222 L — FIZH A,
SMT WG A HE 2 B 5T 92% D 1t 7’ L — B [SCG-233
(FA¥ET—F) | OBRIZERIZEIIL T3 (Table 3) 10,

LCPDLED BB DRI

[ 2" L — FI3ME% O RAHROI T 234 7 <. 190C D
ZERHDOFH KU TS, 100FEH#% D 460nm TDK
RO T IREL» 78, ¥ Mk B -y v 7z k
ZEGHEDK FAMRD THENDOBKEBFHETH S
(Fig. 11) . F7=Xe 7 v THHHROKGHE & 4815 T
K FiE2~3K4 ~ b LR 6z, ASTM D45411234E
WU CHITE USSR, BE VI LR < 1
PSR & B A ND R TH 5 (Fig. 12), Hi7zic

) = SCG-233 (Codename) Good adhesion!!
O mSz6709L
< @ PPA e
& 16 /
=) '
= <
T 12
=)
L
A 08
5]
2
S o4t
R
=
<
0.0
Encapsulation Encapsulation Encapsulation Encapsulation
A B C D
IEEEPN  Adhesive strength to encapsulation resin
compared with PPA

1ELIERE Summary of physical properties for LED package housing grade including R&D grade

For AuSn For SMT For SMT
Others
solder use use use
Test method Unit sza709  szeroor G233 LCP-D
(Codename)
640nm 1S 91 92 95 93
Reflectivity 520nm % 87 90 93 91
K7105-1981
460nm 82 88 92 89
Specific gravity ASTM D792 - 1.89 1.89 1.99 2.19
Mold MD 0.15 0.17 0.32 0.23
0_ Sumitomo Chemical Method %
shrinkage TD 1.05 0.80 0.68 0.63
Izod impact strength ASTM D256 J/m 400 310 220 110
Tensile strength ASTM D638 MPa 120 115 100 85
Elongation at break ASTM D638 % 6.0 5.0 3.5 2.8
Flexural strength ASTM D790 MPa 140 140 133 110
Flexural modulus ASTM D790 GPa 12.5 11.0 10.3 13.1
1.82MPa 305 265 234 235
DTUL ASTM D648 °C
0.45MPa 332 290 273 -
Soldering resistance Sumitomo Chemical Method °C 320 300 265 240
SCG-233 (Codename) PPA
Test conditions 100 = 100 =
Atmosphere : air
Temperature: 190°C 80 80 ]K
S g
260 2 60 [~
R 2
S 40 - S 40
— Ohr 5 o
~ o~
—— 24hr 2 F 20 £
— 48hr
—— 100hr 0 | | | | | | 0 | | | | |
400 450 500 550 600 650 700 400 450 500 550 600 650 700
Wavelength (nm) Wavelength (nm)

BEEEEN Reflectivity after thermal aging of SCG-233 (Codename) compared with PPA
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[SCG-233 (BA¥a—F)] Z2EATEZ LI2LD. BEIC
PCE=F—, #—FVEE=_F—, RaTLEEELEZ—
7y MZH Y TIT =2 %47 5 T B BIEF IS OEH
RT3,

LEDIC & (T 2 B P DIZE

LED IZFEBAVINE N T & 5 BRI JE A I T
H D REEENIEFICEL . REEE Aol X h
TOAEWERAICAE SEEL, »ORhE L vE
2%, @O LEDIZ & 51E 8 BeskitidEE L
0. FERMR S UT R BERRFEIZLED 7Sy o — VAL
FOEY 2 — LD T TEELEREEE 55D,

LED OEIEEIZ L 5> TEAEIZA B A =X LT
HU., LED F v FTRAE L 22BE . KRR % Uik
FERNZZ2 55T D & 7 5. BMAER OB
75 BIBRDO KBS NIEHIZR S BA(ZET 525,
WEMEDOEIBADATHOLED DIEIH D A0, 7
Z TRBIREDOMEFEM I A LED /Sy 7 — VI N E
Va— LTEIEFICEHEE 55,

LED /SNy r — v, F v 7 &IET 5 REJERIX.
RTIN I =T Lk EDEEERE b 5\ ITEMRERE
ELTHWA Z E TR S5 2%, ZD8id 398W/mK.
7L I =7 413 240W/mK & BUmER 3 Emma s, U
DI OFMEIFRG I B B TR F VEIEIE 0.2W/mK
MRS NIEF KL . BYEZET S L ToR ML
Gy k5T (Fig.13), Z0D%. @i JLED
TR T LI F B ED20W/ mKERT LT Iy
Mt e EAHWSE NS A, 7L I FIXLED #9234
BITIZIEEISE AR N TH BT EITA, BYEERIZ
FEOHEBERAR & U TR B BUPTIZE A2 600pm &
JEFIZHENDICKREL 5D, BURERREL UL T
FATRERNZ ENFREE 5> Tz,

= LED (Heat Generator)

Y Circuit Cupper Foil (398W/mK)

- Insulation Layer
(Epoxy Resin (0.2W/mK) /
Filler Composite)

Aluminium or Cu Board
(240W/mK) (398W/mK)

IEEEEN Constitution of metal-base heat
dissipation circuit board

LCPDERH & & #{nE(L

1. LCPOHECME & Bz E M

BMEEMBHNIZBYRE T 4 5 - T AF 92D
VERYy MRS, BYREIFICT 4 508
ZOBREANEHEIPZRZ S, LALERS, TAVEY Y

24

FEROBA . v M) o ZISHWE T T ZF y Tk
FIOBRPI AR E L FEFERZT 5 2F v 7 R OEME
HERRIETHEHAEMBANOREEN LN TH 5, T DL,
7 MYy 2 ZMBASORYRE A L X E 5 AN S
{EENTNWBI,

—fRIZ7 b)) oy o 2T SRS EIRIE. BdREC
FRZAHET 2 >¢E L 38w, AHET 217
BWE, ZOEMZEIE T + / VIZX A {REN KT S
TERHENTWS, 74+ / /E8ZAMETICL S
EREL IR U TERE DN X WA, T g
JERFEE AL, 77V TFT I AN ETERIEL
TW5728, BAOEEEHES 7 1/ VI EELE 2R
F< . Z ORISR & i U TR R8I/
TN ENHEN TS (Fig. 14),

0.01 Ll 1 10 100 1000 W/mK

4

foam Si02 Al0; MgO AN

T

M |

o

B ————
<> Ceramics
General polymers

Metal

LCP
e

IEPEIE  Thermal conductivity of general polymers
and LCP

ZD7x / EGLE PRI BIESDR O#EE
HF 7 LNULTHIET S ZenTcEhud, BiEAED
EE(AEL B BETH B & F A N, TOEMKNTE
& U TR ) v — OGRS T b, W
A Y v —IdTable 4l1IR L7z k60, I 7 ol

1L List of various plastics thermal

conductivities
Resin Thermal Resin Thermal
Conductivity Conductivity
(W/mK at27°C) (W/mK at27°C)
Polyethylene 0.33-0.52 LCP 0.3-04
Polypropylene 0.12 (Polydomain)
Polystyrene 0.08-0.14 Soluble LCP 0.4-1.2
PVC 0.13-0.19 (Polydomain)
ABS 0.2-0.33 PI 0.2
PMMA 0.17-0.25 Epoxy Resin 0.17-0.21
POM 0.23 LC Epoxy Resin
PBT 0.18-0.29 (Polydomain) 0.28-0.43
PET 0.15 PC 0.19
PA 0.25 Polyurethane 0.31
PPS 0.22 Phenol Resin 0.13-0.25
PPO 0.19 PTFE 0.35-0.42

u Ag  Diamond
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BN T- 03590 A 2RO SRS ERE Th 5 2 &
&L TELT 7 ANE LRSS S EEL Tl S
THRENPGIEL BN 25, w73 G FaNtA
EIREE TR & él_ﬁ@ﬁfﬂa@f@%ﬁui@ﬁﬁgﬁ%
N, ORISR XKD, sl s Z

= | owcea .
g 25 @ LCPB ;
= 2+ ALCPC ,,

> ,

2 5. MLCPD @“3
g ‘®

= L A A

£ 1 \

8 A/@ é

= 05 LT

g °

E e

q’i 0 | |
[= 0 0.5 1

Orientation Order

O3 gw N
0 < 101,
i@ﬁ

0.73 0/0.27

%H%“H% G,

BEEEEN  Relationship between orientation order of
various LCP and thermal conductivity

111568 Thermal conductivities of various LCP
applied 0T or 10 T into Z
(thickness)-direction

Applied

LCP
magnetic field
to Z direction A B C D
Thermal 0T 0.26 0.28 0.41 0.20
conductivity 10T 1.71 1.51 1.09 2.56
(W/mK) 0.91) (0.90) (0.79) (0.94)

() : Orientation order

1LY Comparison of thermal conductivities
between LCP and liquid crystal epoxy

resin
At 10T magnetic field applied

Thermal conductivity (W/mK)

Thermotropic LC Epoxy
LCP Resin
In plane (X-direction) 0.21 0.19
In plane (Y-direction) 0.24 0.32
Thickness (Z-direction) 1.55 0.69

FRIEZ 2011-1

LCPOLEDREIERM NDER

& TEMREIAR Y LT, BifRHNT & 25W/mK L Lo
BWEMRE R 2 RT Z EHBRICNEDODO T B Y = 7 b
THE SN T3 (Fig. 15, Table 5,6) . FZBE. 4
W § % L& F OB (MD) 13 ishic Bk 2
Ji1E (TD) (SR T5ELL EOBYZE R A KB %
(Fig. 16) ., WA ) ¥ — DEBYZEME O~ L) v &
ARt L U TR RMEZIEREICE O,

Highly thermal conductivity of LCP in oriented direction

«<0</:\\/\///_\\/_\\///—\\\/Q>
o) \ =~ Y ]\~ §\o = o

(0]

TD MD
Degree of orientation / % 50 85
Thermal Conductivity / W/mK 0.3 = 1.6

IEEEEE  Highly thermal conductivity of LCP in
oriented direction

2. LCPOEBGEM T +7—EDALRI Y ME
g/ 7 4 5—avRY v bOBRER I, ZOET
IZkDWHET N, BHHET L, FEET L EEIC

EEANBEHY (Fig. 17). WFhOT T & EEM R

LA 2 7201213, EBEMEERD 7 4 7 —DERIH

b2 BE L %, Fig. 18 (a), (D) IZIZ/HE 7L & %

MU, SO EHNTEIRE LT 1 7 —OFREHFE

&ﬂﬁ URDOHRAERNT, IVEY Y FONETIE

IZERERDENT T — é—ub“(iﬁt#{m‘o%’m‘
747—@@%@1vb0y72&&5M%fM16

Nd., ZOK. BOLERIKETIZY MY v 7 ZBIED

EZEDPHSEE 50, 74 5 —DEYRER A LT 5 XD

&7 by o ZEIEDEE(AEL A X5 Z & A RIRT

LB, Fig. 1913 BMEMIZ MY v 2 ZKiEE =K

F Vg (0.2W/mK) &¥#dRY) v — (0.4W/mK)

LL, 745—%5{k7 L3 (250W/mK) & L7254

OFMEFER 2R, BUCELTIL I OFHET S Wi

Matrix Resin Filler
Heat Flow > Heat Flow
T 1 00 O
008°
O

%008

Parallel Model Tandem Model Dispersion Model

(Maximum) (Minimum)

sy Various theoretical thermal conductive
models for resin/filler composite
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(a) Resin 0.2 W/mK

5+

Not Effective
Filler 250W/mK

= - \’/,

Caluculated composite thermal
conductivity (W/mK)
T

Eiller 30W/mK ‘
0 0.2 04 0.6

Filler volume content (vol%)

(b) Filter 30 W/mK

6

5+

Strong Effect
4 + .

Resin 0.4W/mK

conductivity (W/mK)

Caluculated composite thermal

Resin 0.2W/mK

0 0.2 0.4 0.6

Filler volume content (vol %)

IEEELN  Relationship between filler content and thermal conductivity estimated using dispersion theory
((@) in case of fixed resin thermal conductivity (b) in case of fixed filler thermal conductivity)

T e LCP (Uniaxial Order)/AIN

b C r

So 8’8 [ - LCP/AIN J/
TE Epoxy/AIN /
£ 07 poxy/ /
S ,
S 60 | Y
o e
S L /

=g v < .
EEN T 7
g3 ¥ e

= 0F e -

Z O T

O ( EEeeeeemmenooee w

0 0.2 0.4 0.6 0.8
Volume content of AIN (vol %)

IEEEEN  Comparison between LCP and Epoxy
resin estimated by dispersion theory
(Thermal conductivity of Aluminum
Nitride (AIN) assumed to be 250 W/mK)

IZEMRER N R 5 Z L hVrh 5, LCP TIE30W/mK
EHA B ZENBETH B, TR F G TR
Thbd, 7oL BoEREEIZE D, "SR
7 =13 3W/mKiE W BB R DR BN RETH D, =
7N I EEDOEEIRET 1 5 — % ERHL 72560
aVERYy bELTOHR EOERT VY v ILE 50W/mK
EAZ DL AILIET B,

FEHETE. LD mnT 4 57— TR UAYEE
(BE) 2#FEBIATRETH B Z &5, EEMmEM: &R
FTILCPA~Y M) w7 ZMIZHWAZ T, 7Y v Midk
MiZe & ORISR D b B8R L ORgE, 4 v
P, FedidE, RIS 2 EBIIR ORI A4 T L A3 ATRE
T, MR~ —=D Vv EIDIRTFEZ ENTREE LS,

LCPORIA{LH it & M EAEAR

1. LCPOT&1E

WLR) v =137 4 LA EICMNT 4 53546, Biligs
R CIER ISR LR T OB OB, —HTZ DA
Bl L <, 7 4 )L ADOBLEITIZIER IHE LA
Ho7219, ZOREERT L, Yrhidy—E b

26

Yy 2 OB EFIR AR ) T 2 T IL AR I LA
LB AR LT, Ak#EAYED LCP % Fig. 2, 3
IR UL7PER LCP D4 ket & R L. NS AN AT
BIZhB &I Tikatd 52 8T, IWRIEZIHEL TR
KU~ o alZE N ERBIT 57 4 L L%EG5 T
LRI L. BRIZ 20054 IS ARGEI S TSR ATH 5 17,
56 N72T 4 L LIRIEA &R L7z as cast DIRFETIE
BT, BB U2 21d 3 2 i fEIAMIZ 1 AE
AR D E RS MERSE 23 L S WAEIHIZ 2 5 8
DD, ¥4 s s FEIAGHTHIEORER. Fohi
TANLFIT I ZE SN T 4 VAL TH DT L SR
T&E7z, TOME. BXFHERHEM. > — DT 4 £
VY g VIR L, ENETR L OBEEERZME.
L ORERRBEEARIE e & R L. SR CIEIAR W BET
B > T2EF L ULTD T 1 L 2R MIE IR OFEIFER
TN TV TR ENDILHERSHEE 28 5721939

2. WAMLCP % #EiRE (C AV - i B EAR

Table 4ITR L7z B0, MR Y v —1d =R+ 8
B AR Y 4 I FEEZA E ISR TEN B RE8 %R
T, L2 Lah6PHOLCP CldEEMEEA L & &I
BOh, WEICAEER L0728, IEHNCIER
THZLETRERET 4 5—LDAVEYy MUDE
ST EEVEBIRREY A I FENRICHRTEEYRE

1Al Thermal conductivities of various materials
and their filler composite supplier
performance

Soluble Melt-process Epoxy

LCP LCP Film Resin

Possible Filler

-~ 0/ - ~ 0,
Loading Volume 80vol% 50vol% 80vol%
Resin Thermal 04-12 03-04 02
Conductivity (W/mK) ST R ’

. Sumitomo

Supplier Chemical Co. Several Several
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Orientation of molecules

| SKIN LAYER
CORE LAYER

| SKIN LAYER

BEEEIN  Cross section view of fracture of molded
article

LCPOLEDREIERM NDER

{LAKEHETH 7= (Table 7). -iARLREETIIT L
7255812 C & % Fig. 20 1N R IR REE 23 A7 I D EL
EZEEREZLWITEEEDRIEE H 572,

Wb CIZIHENC S L 72 2 OW M LCP A& Flv, &
B8 T 4 5 — LA DE B T L CREBMRENE A A
$57Y) v MRS BORRICE T L, SRR
EWARBT 27 VM ESR OB, 7L I HAR
DR A EICHAA [T B R, ZO—fil& LTh%
L7z, BEMRENERT S5 270 7L %W T
Rons 7Y v bECHRDREE ATVAYE LCP % fiia ke (2
HT 27 IHEROYNEERE/RT (Table 8,9).

HIAT)TFLTEHNTHESNSE T~ b EHR
MBHE, HER D FRAFN & & L X, EERE LD A
T, WEELCPO & > zitEdE () X7y
AMER)  RLCIREZARE, SHREEE & Ml 2 T b,

1ELICREE  Physical properties of printed circuit board using soluble LCP compared with FR4

Soluble LCP Glass Cross
(1078-EGC)

Item Method FR4 Non Filler Including Alumina
Thermal conductivity Thermal resist method 0.5 0.7 2.6
CTE TMA (50-100°C) /TD-direction 22.4 18.1 11.6
Tensile strength modulus Autograph/MD-direction 224 242 126

8.4 11.7 15.0
Moisture absorption 23°C/24Hr Dipping 0.57 0.29 0.33
Peeling strength 90° Direction/TD-direction 15.1 11.2 8.7

(Cu Foil: 3EC-VLP)
Solder resis. 260°C x 30sec Dipping 0.K. 0.K. 0.K.
Deformation/
Coloration

1L EH Physical properties of aluminum base circuit board using soluble LCP compared with conventional board

R&D grade Conventional Base

Item Test Method Condition Unit 8W/mK 15W/mK 2W/mK
Cu - - um 70 70 70
Insulation Layer - - pm 100 100 80
Al - - mm 2 2 2
Peel strength JIS C6481 No treatment N/cm 10 9 20

PCT24Hr 10 8 -
Dielectric breakdown JIS C2110 No treatment kV(AC) 10 10 5-8

PCT24Hr 10 10 -
Thermal resistivity Sumitomo’s original No treatment °C/W 0.19 0.16 0.5-0.6

PCT24Hr 0.2 0.16 -
Thermal conductivity Thermal resistivity No treatment W/mK 8 15 1.6
Solder resistance JIS C6481 No treatment O.K. 0O.K. 0.K.

300°C x 4min. Boil Water 1Hr O.K O.K. O0.K.
Volume resistivity JIS C6481 No treatment Q- cm 3.00E+16 3.00E+16 2.00E+13
Dielectric constant 1MHz No treatment 4 41 4.5
loss No treatment 0.01 0.01 0.02
Moisture absorption JIS C6481 E-24/50->D-24/23 wt% 0.4 0.4 0.5
Surface resistivity 121°C/97% Before MQ 3.00E +07 3.00E+07 -
96Hr/DC100V After 2.00E+07 2.00E +07 -

Solder crack resistance Sumitomo’s original —40 <« 125°C 15min. Cycles 1000 < 1000 < -
CTE TMA -40~150°C ppm/°C 18 15 18
Tg DMA -40°C °C 210 210 130

FRIEZ 2011-1
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® Temperature after turning on LED

120

O Conventional Base (2W/mK)
O LCP Base (8W/mK)
O LCP Base (15W/mK)

Thermograph

Temperature (°C)

Difference
30°C

100 150 200
Time (sec.)

250

LCP Base (8W/mK)

300

LCP Base (15W/mK)

BEPEEN Heat transfer experiment of developed LCP aluminum base circuit board

Conventional
MCCL

FR-4 30 W/mK
| ]
1 1~
Thermal Conductivity of Insulating layer (W/mK) 0.4 2.0 8.0 5 30
Chip Temperature (°C) 284.2 95.9 56.1 49.2 45.3

50mm

0.4 W/mK 2.0 W/mK

/ Heat Generator

284.2°C

95.9°C

1mm

-188°C —-40°C

8.0 W/mK

15 W/mK 30 W/mK

49.2°C

W, 2 W F N = . v

-7°C -4°C

BEEEZN Theoretical CAE thermal simulation of aluminum base LCP circuit board

T IERIZONTIE, KFEEN— ZAER A — 5 —
EORFFRBRTTILIFREDET I v o HRAE %
BT ARSI OBB LA RE L T 5,
LED /37 — 554 2 %D 1m0 _ES- oM
EEBEWRETCHEZ LY, VI —v a3 v ERHEER
FERPSIREXNTED (Fig. 21,22) . FRARHERD
EEAR— ZHMUZ IR, BN REEE G T 5 5k &
LCiliGn o b T s,

WIS
Dik. OFlk (k) (2& 2otz

M L72LED /3 7 — VERLQLCP O AlVA L & Hikfli L
THF5M % LED &Y 2 — VS & iz, 2tk

28

LCP % F\ 72 LED K UHEBHFHER A~ D F 75 2D D fH
IZDOWTHIIT LT & 72,

LED /Sy 7 — ViEERMH 7L — F T4tz 5 #% . 7
ORI FOR B (likic X 3 AE ) & =— Mg
T b Y UL OEVVERERE ) 2582, LCPAASR
A 280, SHEREE. S EE, R 2
S HICEEMREE E OB AW L, HHFEEED
Ny 234 VRE (P4 Favg4F) EEOER
H ([SCG-233 (F¥¢a— 1) | TEM). @& LED —
EHEHIAE  ([SCG-233 (¥ — F) J. [SZ6709] TJE
B) . WA Ny 2 T4 DGR SO - 2R
(ISCG-233 (BA¥E = — F) |, [SZ6709]. [SZ4709| TJE&
B). BEjdEAy Py raEEmti i ([Sz4709] <
JEH) D@ T MBI ER > THhELnEE L
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W E R OFFEIC I L, BB 5055
ORI HL AR Z &N TE T,

TN WD A —/S—x 75 (SEP) Bivr Y
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Development and Foresight of Solution SBR for

Energy-Saving Tires

Sumitomo Chemical Co., Ltd.
Petrochemicals Research Laboratory
Mayumi HayAsH1

Hisakatsu HamA

Katsunari INAGAKI

The market for solution styrene-butadiene rubber (S-SBR) which is mainly used for the treads of the energy-

saving tires for automobiles has continued to expand rapidly while the fuel efficiency requirements for automo-
biles have been tightened worldwide. It is estimated that the annual S-SBR demand for 2011 will be between 400

and 350 thousands tons.

We have supplied special S-SBR with controlled molecular weight, molecular weight distribution and quantita-

tive end-functionality to both domestic and international tire manufacturing companies and our S-SBR has been

highly regarded.

This review first describes an overview of the recent situation for high performance energy-saving tires, then
gives some details of our technology for both polymer design and synthesis and of the latest general analysis tech-

nologies.
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BTN Various silane coupling agents
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Development of Miriplatin, a Novel Antitumor
Platinum for Hepatocellular Carcinoma

Dainippon Sumitomo Pharma Co., Ltd.
Formulation Research & Development Laboratories
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Miriplatin was approved for lipiodolization for the treatment of hepatocellular carcinoma in 2009. It is a lipophilic
platinum complex containing myristates as leaving groups, and can be easily suspended in ethyl esters of iodized
fatty acids obtained from poppy seed oil. Miriplatin suspension was active and was retained selectively in rat hepatic
tumors after intra-hepatic arterial administration with reduced toxicities in normal livers and the whole body. In
this review, we summarize the characteristic formulation, preclinical studies, and clinical studies of miriplatin.
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Chemical structures of miriplatin (left upper), CDDP (right upper), DPC (left lower), DPCI (middle lower), DPI (right lower).

BEEEM Chemical structures
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& & B ISR W 4 2 R A2+ icilfir & h
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JBEHESE Sl 4 DNEIIIE 263 5 S8k a2 S L.
IO BBALAOh 26 BERARANOBRE LT
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S OB 25l U 72, Iglc, PR K 2 5RER
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PG  Scanning electron micrograph of
freeze-dried particle of miriplatin

Platinum release ratio (%)

Duration (months)
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.m Differential interference contrast micro-
graph of miriplatin suspended in ethyl
ester of iodized fatty acids obtained from

poppy seed oil
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5
o 8
=
I3
-
% 60
[
<
(5]
— 40 L
g
2
=5 20
':_\S
[a®y
0 ‘ ‘ ‘
0 5 10 15

Duration (days)

A) 0.1 mL of miriplatin suspension (20 mg/mL) was layered over 10 mL of physiological saline in test tubes. Test tubes were rotated vertically for
1, 2, and 3 months at 5 rpm in an incubator at 37°C.

B) 0.5 mL of miriplatin suspension (20 mg/mL) was layered over 10 mL of rat serum containing 1 % polysorbate 80 in test tubes. Test tubes were
rotated vertically for 7 and 14 days at 5 rpm in an incubator at 37°C.

The amounts of platinum in the aqueous phase were quantitatively analyzed by atomic absorption spectrometry. Platinum release ratio (%) was

calculated with the following formula: A/Bx 100, where A is the amounts of platinum released in the aqueous phase, and B is the amounts of

platinum in miriplatin suspension added into test tubes. All results are given as the mean + SD (n=3).

m Platinum release profile from miriplatin suspension to physiological saline (A) and rat serum (B)

Platinum release ratio (%)

40 1 1 1 1
10 15 20 25 30

Particle size (D90%, pm)

17 profiles of miriplatin with indicated particle size were
suspended in ethyl ester of iodized fatty acids obtained from
poppy seed oil (iodinated poppy seed oil). 0.1 mL of miriplatin
suspension (20 mg/mL) was layered over 50 mL of 0.5 M HCl in
test tubes. Test tubes were rotated vertically for 6 days at 15 rpm
in an incubator at 25°C. All results are given as the mean + SD
(n=3).

PBEEMEE Dependence of particle size on platinum
release ratio

FRIEZ 2011-1

(BTG D S B, KFEEAVNINE2590% & 5%
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Miriplatin prepared under the indicated conditions was suspended in isopropyl myristate, and analyzed for particle size distribution. D90%
represents a value on the distribution such that 90% of the particles have a volume of this value or less. All results are given as the mean in A,

and the mean + SD (n=2 or 3) in B, respectively.

BEENE Dependence of water contents in bulk solution (A), and freezing rates in freeze drying process (B) on par-

ticle size distribution
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5. UC7TH# ORI 28 X fidiig 375 &, 80 P 2 iE
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(Fig. 7-B) . & 512, [MUC] Bk L =3 75 F v ik
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Day 0 Day 7 Day 0 Day 7

in tissues (ng/g)

Platinum concentrations

o

Miriplatin suspension Cisplatin suspension

A) Platinum concentrations in tumor and normal liver tissues.
Miriplatin suspension (400 pg/head) and CDDP suspension (400 pg/head) were injected into the hepatic artery of AH109A tumor-bearing
rats at the volume of 0.02 mL/head. Immediately and 7 days after the administration, resected livers were divided into tumor tissues (M)
and normal liver tissues ([]). Tissue homogenates incinerated using nitric acid and hydrogen peroxide were dissolved in 4% aqua regia and
introduced to flameless atomic absorption spectrometry. All results are given as the mean + SD (n=7).

B) Distribution of iodinated poppy seed oil.
Miriplatin suspension (400 pg/head) was injected into the hepatic artery of tumor-bearing rats at the volume of 0.02 mL/head. Seven days
after the administration, resected livers were radiographed with a soft X-ray machine. White circle indicates tumor site.

C) Distribution of 14C-labeled miriplatin.
14C-labeled miriplatin suspension (400 png/head) was injected into the hepatic artery of tumor-bearing rats at the volume of 0.02 mL/head.
Seven days after the administration, resected livers were frozen, sectioned to 5 pm slices, and subjected to microautoradiography. Arrow
heads indicate tumor vessels filled with miriplatin suspension.

Platinum concentrations in rat livers, distribution of iodinated poppy seed oil, and *C-labeled miriplatin
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1000
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—

Platinum concentrations
(ng/mL)

01 2 3 4 5 6 7 8 9 10 11 12 13

Time after administration (weeks)

Total platinum (®), methanol extractable platinum (O), ultrafil-
terable platinum (A). All results are given as the mean + SD of
six (-day 1)or four (day 3-week 4) animals, or the mean of two
(week 6-13) animals.

BN Plasma concentrations of platinum after
single intra-hepatic arterial administration
of miriplatin suspension to normal dogs at
a dose of 2.4 mg/kg
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L. HEROIEBRIMHNOBITHER» TH S Z &
ERBLL T3 EEZ 5h7z (Fig. 8). IMHIZHH
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L. Z0O% < IFHBEECHM & hu e W) 204
HHELTWB T ENRBINT,

MFEAmIC OB, B5%1IHTER,. #5A$E
DKREBF I IZ 2345 LT 7= (Table 1), TR
SROMUETIE. Wi, AAZE, RREE. IR, B E A L
Tk D EENHANRD SN, BERIZET S
HAITOTNE 1% K CTh o7z, ZORR» S, FE)
PRI SIZ & D, ) T 5 F 2V IERERASEIRI R
PISEE I N TS Z LR S Nz, e H%HED
FOEIZPEOD, RIS T 2 AERIIE T L2228, %
B 1H L Akk. KRB Ic LTl b, i
DOHEAND DRI DTN TH -7, £, %513
W CIZIRIZ 66.27 % } UM 41.75% . #1112 10.81% &
0'9.75% . AdF77.08% K18 51.51% 23kt X d, 5
PEMRREIS IR C b - 72,

P EORERD & FFMPEIRIISRE S 723
77 F VIBETRE RTINS EE T 5 2 . 20
M. SRR 2 ICIRBR L P~ & e, ISR
PR XN B ZE RSN E 52,

1ELIENE Tissue distribution and excretion of platinum after single intra-hepatic arterial administration of
miriplatin suspension to normal dogs at a dose of 2.4 mg/kg

Time after administration / Animal number

Day 1 Day 28 Week 13

Samples No.1 No.2 No.3 No.4 No.5 No.6
Brain <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Heart 0.02 0.02 0.01 0.01 0.01 0.01
Lung 0.11 0.14 0.17 0.09 0.03 0.04
Liver (total) 82.50 81.95 44.85 40.79 15.38 16.32
Gall bladder 0.01 0.02 0.02 <0.01 <0.01 0.01
Spleen 0.05 0.06 0.12 0.06 0.04 0.05
Pancreas 0.03 0.09 0.97 <0.01 0.20 <0.01
Kidney (cortex) 0.06 0.09 0.54 0.41 0.39 0.31
Kidney (medulla) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Urine - - 18.36 17.67 66.27 41.75
Excretion? Feces - - 4.56 3.46 10.81 9.75

Total - - 22.92 21.14 77.08 51.51

Results are expressed as % of dose.
a) Cumulative excretion until the sacrifice.
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JEEIRERBTHEEZOLN TS, ZLT. A&
SR A O Fid B 58 23 AR b D SRS TA] - & E4 2 SRk
BB, IR APt RIE TH D, A F
PV TITFURT LT T TF O K ITHEEN IS
DACH # 5 9 % & R il Al 0 541213 . dichloro
[(1R,2R)-1,2-cyclohexanedamine-N,N’] platinum
(DPC) 2l L 73k e LTRE AT 5ED.9,
PWoT, IVTF7F VB> ST S AR S
F7-DPCThAHZ enplEIni, FEEEZ, IV TF
F VB % BarlefB i (7 3 VBRRPEABEEGE L
W EARRE, MBUIME PR & Pl U 702 k)
ERA L. AR S 2-ASR Y BT 5 L.
DPC. chloro[(1R,2R)-1,2-cyclohexanediamine-N,N’]
iodo platinum (DPCI) XiZ [(1R,2R)-1,2-cyclohexane-
diamine-N,N’] diiodo platinum (DPI) 273 TH D,
hTE DPCARE L1 -7 (Table2), /2, IV
TF VR AT v b, A X RO MIEERAT S
&, HAMAERL T I/ REMAISIA T, DPC AR
i & e,

1128 Formation of DPC after incubation of
miriplatin suspension with Earle’s
balanced salt solution for 7 days

Concentrations in the buffer phase

Total platinum? (pg/mL) 0.85 + 0.09
DPC 0.42 + 0.03

Component? DPI 0.044 + 0.003
(g eq. Pt/mL) DPCI 0.18 + 0.02
Total 0.65 + 0.02

3 mL of miriplatin suspension (20 mg/mL) was layered over 6 mL
of Earle’s balanced salt solution in test tubes. Test tubes were
rotated vertically for 7 days at 5 rpm in an incubator at 37° C. Buffer
phase was analyzed by a) atomic absorption spectrometry or b)
inductively coupled plasma-mass spectrometry combined with
liquid chromatography. Results are given as the mean + SD of
triplicates.

— 7T, invivo MAGRRHZ BV TIE, B0 0 1Ml
W AESER SO EEAMSAGARE LTFEL,
DPCI3#H s o7z, ZORHIE, ) F5F 04
EED S DS T ORI AER 2 TH S Z &I A,
DPCHHHABER T I /B LA LEPAITHE TS Z
EIZ LT, MEERIMLAP DPCUREE & U Tl i PR A i
DRz TGRS THER T 5720 Th B L HE L1 bz,

2. Re

I T T F RS, RSO (A TR
DHREZA RO AR 585 & B L Z2IFBIRNEE S
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BEHEINEZEnE, 30T 5F VIBEROREN
AT, BRI C & 2 AT OREEE I ) 7T F
VIR AIE BRI S RAT L 2238 D2 GO EIC
ODWTHLEMZTBEZENMBETH -7, 22T M
HEANDFZEIZ DN, BRRZS LR CARIC &
D4 RIHFBINRANIE S LU 22 R Calili L. 25\ D%
IZDWTUE, MRl M OV R TR T
P 5. RAVESEBIGHN & ONE R B TR ER IR % 5
TEMli 47 > 72, F72. WA TH % DPC DA
filli & FZHiE L 7=,

(1) V77 F v OREWHl

(i) —faetE el

@ Pl 31 B AV

TR 2 I KIRE (20 mg/mL) DY) FIFY
BB A . IR TORKRGHRRIZHY T2, 50
e hE LBl 2 55T, A4 X ORFEIIRNIC HR K
OB EHYS (AR 1E o ¢ &30, a6l
KA U2A5R, B S5cF & U TR Mg
NANDEEGIRDERIZE B EEZ LN BEARLN
Fed, RIE#RGIZk - T, WEMER O hT. Hik
BHFRERD O NEr 57z, L7z, BEIBRITH B0
BANOREZRET LR SR 6 a7z,
B EE DL K BIFHIE AR L ThE 2 en
5. HEZENFREORAOREE 2 BRETT 5720, F
F7 X b7 3PS K DSPEFR R MFREZE 1L U 221
BEEFR LA XEHNTI ) 7T F v REGEE T
BRI HLIE G U 72, 2 OFER, IEHA X &0z
ARBR & [ARR. T2 & LTI O A A O FE 5k D %k
12k BEEZONBEHFD SNh, IFhEDR
LSRN H 72 22 i RAERSD & e 22 5 72,

@ EHIZBT 5 REVHE

GO SRS A EKT 5 72DIZFEELZT y bO
B TFHR50OR T, 14 ARKR U6 » AR ERS %
fTo7zh, MAERAHDOEE, MERILZATa—1LD
BME ORI E RO RO 6h72OATH D, 2
YOS T <. EGHBAER TS Z &I
Ko TR T B &b 72, 63 ARG
BRIZ 35 1) % BT B BT 25 me/kg, METTIE 12,5
mg/kg TH 0. BEIIRDORKIEFZ RO 1L FHICHY L
72

7o, REMSHEAEHMEE LT, ) TI3F VDK
B ROBREZ T T 5B % in vitro R in vivo 2 THE
fliL7z, IVTSFVyDIVILY g VEIFES T X,
Ty by 3T RO XANHERIRAE G- U, e
Ko IR - JEBR AR, BHEAESR - CEWEAL. THALE
R WIRERR B ORI RIE B A WG L7z, in
vitro iR T & O IR B S BE L RT3 o8 4
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et L7ze ZOME, IV TI7FVISERTELEE LS
NAEHIIEED S h -7z,

(ii) Z Ot 2R

O  EEEEVEREMG & OV il 78 2E # Ve R A

BEFRRHTI B WD Cid, flE 2 OV 2218 )RER %
FERERCIET & - 7225, BE3siilia 4 o 7= e ta i
HWREBR I S5 F Vv Ly g VBB 2%
O 72/ MERER TR T H - 72,

AR TR T v RO FADE S
DRTEML 7=, T v Mok 22ZIBEE L ONE - BT
FANCB T B aAR, AT R O A R D R AR DN BE
FIOBEEIZBE S 2R, RO U X2k 500 - ik
WRAICBET 2Bk AT L 72, ZOREE. 59 bD
25 mg/kg Pl D5 TR ORI RITTHER O
ZHUHE S WAERDEFEDIK T 2580 67z h, 3
V77 F VIR - BRIRBGEEH R OM#a T E
<. WBHRRHICEHEERD R 572,

@ U PERAER K O R ER B I BY 3 5 #eat

BRRERIC BT, IV T IF VIO HEER L
LT, 5% 1~3 M4 ¥ — 2 &3 3 —#MEOIFIEER
GOROBMMPRD 5Nz, ZZ2T, IV TIF U
SO PURNE 2G4 2 729012, SREPURMERER 4 52
fig % &3, BWIrmi % B e UTRi% ORMET %%
fiL 7z ZORR, vy FREHNEGHETF 71 5%
v — (ASA) RIS, "HE—FLEY N ZERET T
74 7% — (PCA) Kt EILEw M ASAKIG.
PCARIG K~ Z—F v I PCARIG T3 N TRtk
Th ot Eio. WFBERBEEMOBFHAAHR & L
THEEL 727 % X OFMRNIE GRBR. 7 v b OFFIRA
P58 K O HF BRI 1 5308k T3 Mo I b o
IFREER BN AR 7=, 7 H F OFFIRNEE 512 &
DI Y 75 F Uitk (IgG) O LEFMED Sz n,
7 v b ORMIRNEE G SUSHFBIIRA % 5Tl bk %
WD olz, DEIZKD, SVTFI5FU8 7+ 74
7% ¥ =D& HEEAPURMEZ R R
ENRE X NIz, Ty b OFEIIRNESRERCiE, %
5-3HBICIFIBER ORI~ ORI, 257 H 1k rh
S OVEER D IFRBER B ORI, 8 O 15 i
(THfE) ORMAHERR Xz, HIZ, b MAREkEH
W, ) 7T F v Ol EALBEORET & 1T 5 724G
R, IV T I F VHBIZIZAABRIROWHELRED 2 T
EDBW SN LR ST2,

IS DOREL? . BKRER CTilo b N IFIREREL
O—@YEOBINE, I ) 77 F v BRETE O R 2 AF
FHZ & 2 TFIEAN DA EEER DiliEE AL & 2 AU 5] E fin T
L Z B IL-5 Bl (T Mife) oz fE > &
RErh AP IR ER B O IE NN SHEEIN 3 % FTREVEAVURIE S h 7z,
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TR HREEER IV 7F  OMRRER

—J7v AN ORI @M TH 0 MR-
AL, AL AR AT AR 2 R4 % A LI3RR
SN o/Zl o, HELNMNER 252 4]
REVEIXENZ L AR & ho 7z,

(2) WEMEAR DPC 0% 4 MEaEil

WA DPC I DWW T, BT COREMERHM 252
6§ 5728, 7y MR TS 2170, DPCDO#RMED
BHHE AT 572, £ ORER. BEBAORFEZ
L.} O DPC DM PN I EH ISR 2 & E A 5h
BfE4 OZEALRRY b, KIERGBRIC B1F 5 5
PEEIX0.03 mg/kg Th 72, Lk, RidBO LD,
DPCiZ 3 ) 77 5 VTR 5%, EAELORIBIC
K ORISR L. BRI I3 S hen, £
7z, DPCOZR VSR & U T, X muiRR, I
W - PEERER R D K OUALTE R 1 BT 5B 4 Mt
L7ze ZDFER. DPCIIHKEEA X DI - fEBE AR
WEERIZTL 20, wIheEHE (3 mg/ke. ik
N 5) TRY L7z BEORELENTH > 72,
PlEo &3z, 30757 VBEKRENT, 1 X
WHFEIIRINEE G- L7z & 2 A, RFIRO IS N O ZER I &
BLEZONIEUNRDEN-EDD, KIEHRGIC
K BHEALIZFRY 5 S, pONFREEO T F L E A
FWTR, EHEMELL AL o7, F720 K S
IZX D EGADHBELEWNRIE T A, MHTIHNT &
PHHL 72, X510, RAEWRMEHME»5 3 ) 775
VI A ORERICH L, EEARERE PR3
HEREMZAL AR & e b2 5 720 WRIRGAER CTRAW & N7z
RERBOBINZ. IV 75 F  OBIENAIERIZKL S
IRERD TN DOWEEL &, 2RI E RN TRRZ 5
BHREH L5 (THIE) OIS ko
RFRBER B D BSR4 5 W REME AR S, 7 F
T4 T7F Y —D &S mEERPURYE AR IR ISK
WZEEREI NI,

3. EEE

(1) WEYEAARDPC O in vitro MBI HI1E 1

I bd Bk HROEMIERRIZN9 5 3 Y
75 F . DPC. DPL. CDDP M U'ZS D in vitro#li
B AR L 72929, Table 318 L=k 912,
ICsofifi (RIS % 50 % P9 2 HANREE) % i
3% &, DPCD in vitro Ml e /¢ &, DPI&
DEiE<. CDDPRZS LS Th -7z, d.
M Ak E UTHWARWES, katto ) 75
F WD RED SN 572, - T, HiIRD in
vitro XU in vivo 12 351 2 FGHREIE OMEHRER IS A
in vitro MEHREHTHEIER OB S 68, IV T F7F v
DEBTEHIRIZDPCTH B L HE L b7z,
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LELIERE  In vitro antitumor activities of miriplatin, DPC, DPI, CDDP, and ZS against rat and human liver cancer cell

lines
ICs0 (ug/mL)
Cell Lines Miriplatin DPC DPI CDDP ZS
AH109A > 20 0.14 £ 0.07 0.83 £0.32 0.30 £ 0.07 0.13 £ 0.00
HepG2 >20 0.26 +0.24 23+1.0 0.96 + 0.27 0.32£0.19
HuH-7 > 20 19 £1.8 6.5+2.4 1.2+0.3 0.69 +0.18
Li-7 > 20 0.31 +0.02 21+0.2 0.42 + 0.03 0.22 +0.05

One day after the plating of cells into microplates, miriplatin, DPC, DPI, CDDP, and ZS were added as aqueous solutions. Cells were exposed
to agents for three days at 37°C in 5 % COz2. The ICso value was defined as the concentration inhibiting cell growth by 50 % compared with
control. All results are given as the mean + SD of triplicates.

(2) IV T FVIBEED in vivo TEEBGE PN HIVE EFIITEWTE, R AT ISR\ D 52

7y MEREIPEE T L, v ERMEET LS 5
WiE Ty MEEFREET L LW 224 OIFEE T
JZEWT, ) 7T F VBT E RN S
12 K0 in vivo FSIEREPNRIME- 278 L Ty 5 0,9-1D,
INsOH»5, 7y MEMIFEET LIZENT, 3
V7T F v e AIORN T % iR U 725 % Table 412
N7,

JFBIRIL FZERRFEER Y EA Y =Y 3 VTl F
IO KR E & IMRENRE, MFREOFEE 20 U T
Sk m RN I NS 20, BB 26301
ORI L 75 23 AEGE R (Peb&) (3. BREHEH O
HANRE ICKOBlEIhE LEZ6h5, T2, &
W FOh OSRFIRIE # BRI T S h 2 RE L [F T
BROELT, IV T F5F v, CDDPKUZSD3HFIH TR
N& R U 72, $E5 LA O NES R 2 f8EIC ¢
3L, BEMEE LT, ZSD I — Ry v ilEl
L)L T 27 LIEEWE (ZS BB, ¥ 1 mg/mL)
IR L 3 7T F v ERETES CDDP &k
(& B ICH% 20 mg/mL) Tid, JEBFHIFEEAVERIZAC
TUL7, 7. REZLIZOWTIE, L0 Th
DAY HERBERDPIRDENAEr 572, KB, K

B3RO oMo DD &, BEHTT
DIRFIELE % BEIR T X B0 LW U2 L7240
TTiE. )T 7 F VEREED in vivo BRI E
FIZZS B & D 502 L R Sz,

(3) e

HERHEEAOERET & LT, HE&DNAT &2
MEBAERR 7 R b — 2 ZFE RS EETH S L H
ABNTNBER, THLDEHIZONT, 7 v MPE
Miakk AH109A = & Mk Li-7 2 O TRRET L
AR, ) 77 F RIS CDDP e & Il kkiC
in vitro CHA-DNAT & 27 MERIEHR T E =32
HEEH AR TS LRI N9, B, IS
7 F v BRI A BRI S- L7277 > RS E T
OISRV T, DNAIZKEA L2AE2Y, 1ug
MDDNA &7-0 61 + 52 pg i X7z Z & X° terminal de-
oxynucleotidyl transferase-mediated dUTP-biotin nick
end labeling (TUNEL) J@faiEDMilah 588 6z
ZEN6 (Fig.9). invivolldxWTE I IFIF Vi
H&-DNA7 &2 MEBAEHR 7 A b — 2 2558 ER %
HITBHZEDNREzo,

1L Antitumor activities of miriplatin suspension, CDDP suspension, and ZS suspension at the therapeutic
dose after intra-hepatic arterial administration

Treatment Dose Tumor growth rate Body weight change
(ng/head) %) (e)
Untreated 213 £29 -2.8+7.3
Sham-operated 202 + 106 -1.2+2.1
Todinated poppy seed oil 185+ 37 -3.1+£3.2
Miriplatin suspension 400 67 £24 * -29+19
CDDP suspension 400 33 £23 * -4.7+4.3
ZS suspension 20 175 +31 -1.9+1.7

Miriplatin suspension (400ug/head), CDDP suspension (400ug/head), ZS suspension (20pg/head), and iodinated poppy seed oil alone
were injected into the hepatic artery of AH109A tumor-bearing rats at the volume of 0.02 mL/head. Seven days later, tumor growth rates
and changes in body weight were evaluated. No agent was administered in the untreated group (only measurement of tumor size) or
sham-operated group (measurement of tumor size and occlusion of the gastroduodenal artery). All results are given as the mean + SD
(n=7). A Dunnett test of the tumor growth rate or change in body weight at day 7 demonstrated a significant difference, *p < 0.01, compar-
ing the group treated with iodinated poppy seed oil alone to those treated with agents.
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Miriplatin suspension (400 pg/head), CDDP suspension (400
ng/head), and iodinated poppy seed oil alone were injected into
the hepatic artery of tumor-bearing rats at the volume of 0.02
mL/head. Three days after the administration, livers were
resected and fixed in formalin. Paraffin sections of livers were
stained by the TUNEL method and counter-stained with
hematoxylin. Left upper) untreated, right upper) iodinated poppy
seed oil alone, left lower) miriplatin suspension, right lower)
cisplatin suspension. White circles indicate tumor sites.

.m TUNEL staining of rat livers bearing
tumors

ER PR BR B AR

I T F v OFE THERRERE. CDDPESUEDHT
HINRERER 23t 512, 110 & 720 OP 53 & Ak 6 mL
ICEE L, BB O ) T VR AT 5
FHA VCEMEIND, ZORE, FFEIIRATES- 100
H720 DRAKHERIZ20mg/mLEL EEHEE X2
6, AAOHESEHEIZ20 mg/mL (3 VF5F &
LT120mg) &¥h/z, IV 755 v EE5%0RKIl
4 13 5.3~14.2 ng/mL & JEHICIGL . F 2
WG 18~707H LMD TR 572, ZOHER RT3k
Jits & 7= 1 FASE TUAHER R AR T, AR RE s 1541
ol (60.0%) % T H I 128 L 12 5o SR H e S HE oD CR
(HEIEHE N T 100% & 5 WV IEEFERI R 100%) Th -
72, aYEiconTE, FL— F 4L o E R
%1ab6h¢ & A ENEG 4~ 61T M
L7ze & 612, KA2MHES2 5 3y H%IH RO
] ﬁa‘a:hf: WHZBWT, Il OIBER IR TES T
AR N TR AR O > 72

foe < 1% HASS TG PR G Bk T . ZSIE W (1 mg/
mL) ZxHRE U2z i biaiic ko, 30 7
5 F VR (20 mg/mL) DA K OV DT
NIz, PEGIRE D A HUE (2 HE U S
SR AHE U4, FEEHEEHE Ch S TEV (5
ZhI 100 % SUSHESH/NE100%) OFEIAIE. IV T
FVRRETERE (n=83) T26.5%. ZSHRMIERE (n=39)
T179% TH>720 £72. 2HAFRIEIN T F VG
WEHECT75.9% . ZSERBWEHETT70.3% . 3FAEFHRIX
I T 5 F YV IEEREET584% ., ZS REWERE T 48.7%
THotze 7L — F3LULEOAERRGORBHL X, 3
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) 75T BRERRE T3 59.0% (49/83) . ZSIEEREE
Ti264.1% (25/39) Th-o7z, HEEGOLEELAE
HEORBBENIZ, IV T 557V BREKEHT108%
(9/83). ZSHEWWRETT.7% (3/39) Th -7, L
3. MRS NSRS B, 3 7T F VBRI
DIEEHNDNT I ) T 5 F 2 L DR RBIRIZEE X I
7zo ZTOMOBEELAERRIE. ) 75 F  BETEE
T8fl, ZSERETERE CIE 2B 6Nz, IV T T F
¥ IRTRERE SH L= DWW CId, Al I A E R B
ICk 2B E RS A L= D0, 8 & ¢ HEALE
MAEHY) B IZ X 0 EE L Tl D, 23R D
KRB A E iz, F72, ZSIBHERE CRsRIs R
BlU =S REE R 3 ) 75 7V BRI T30 6 hk
Motz, INEOXEENS, )T 7F VIREHEIC
B U BRI ﬂ%?é% DOREKGRIRSESR Th 5
ZS LR THRA R WG IR R L. KDLETH
HAasHTHBLE LN,

I, RFBIARIC A ZERR R 5 V) B 2 e RIS
ILFEHE WD A & 2 PUEIE s R D b e 2 R 1%5
— 7. TSN DR E R 5 L & Eh T\ 5,
iDL, I T 7F 0 OEKREIZThE ) v
R ¥— g VTHEEINTED., FERE ORI
B3 o720 D728, DRI TEGYE AP L
TeRAN DL R O ARG T2 HID, 4 a -y

FRBRAMT DI 7210, Z ORER, FERMIFHIZL DT
FEEIE S R HE o X B ATREMEAVRIE X h, RAeEMOE
ZBOTE, VA R Y= 3 v CHE L7k & b
N, FRIR R & 7 580 72 A R RO < L
TRELMELEL2AFERERAD N1 T,

Iho OB % 5% 2. BRI TARIE
VLYY v % IR § 4 5 TR IR AR HE T T 5,

BHYIC

BRIRNEST A & LT CDDPIE. B4 itz sy
CHEHER 2 F AL 223805 & R 3 2 HIE A C b % 23,
HEAT I S 2 25 1 5 TORRITE < .,
—J5. THERRD ) A FU ¥ —v 3 VIZiBH & h
72 CDDP e Cld. BESS 2 RAY 2 3540 A 0 R A 7
HUESS R R 2SS X331, CDDP #E%R DO
B VRIIREAEAL XM BIZIEE > Tk, IFENIRZER 5
ARG A < EfT STV A FEREIZR LT,
AFEEA TR ERIEANOWTE, BRIEF V2
DTS WIS EHEGTREE L LT, ST
WADITTIEEEW, 22T BNRANRETH 58
MRAGZEZERRFERER U U R Y X =3 g VITfinedun,
T B B OB - sl & 7= Al
ZHAEL T, oA (38 RO 23 & O HRTE
HERES A2y T M) T 7F U ARIBLL 7=,
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Ecotoxicological Risk Assessment of Pesticides in | Sumitomo Chemical Co., Ltd.

Terrestrial Ecosystems

Environmental Health Science Laboratory
Toru Utsumi

Mitsugu MiyamoTo

Toshiyuki Katact

Ecotoxicological risk assessment of pesticides in terrestrial ecosystems in particular has become one of the most

important areas in scientific pesticide evaluation for consideration of biodiversity preservation. In order to develop

safer pesticides, Sumitomo Chemical Co., Ltd. has been evaluating our pesticides by utilizing scientific knowledge

and state-of-the-art techniques in accordance with the latest regulatory criteria for the ecological risk assessment

in complicated terrestrial ecosystems. In this article, outlines of the terrestrial ecological risk assessment procedures

in the EU, USA and Japan are comparatively summarized and some examples of higher-tier ecotoxicological

studies undertaken to demonstrate that our pesticides are benign to the terrestrial environment are introduced along

with the recent progress in our research.
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FEDPEIAERER I 2 BRI & & MRl ds
SIEEGEO—DEF A 5, 1272, KX, THEBL”
KRDEBRITHARD NS 2CEE T 2. SRSk
AR TR, PR BA. WhESE v oM
ABARAR 72T B REIRAERER IS0 2 REESTN .
IR RE R T OFHINZ Lb R TIREIZEE 2 DM 3
DEEH>TL B, MAT, FFICREEIND KT, A
MO BEARRRE - FEEEE & Vo 72 AR D
DIZ K DHPH OMixE & e & K> LMk s A RER & IRAT
THOHEPEIHEMES 2R THNE 5T 5, F7z,
Z OARER AN EYIIE A 2 < <L BRIt
I B MR R A D T & SR - TREERE
HHEEH A R LW DL LT3,

Y. EVEREOREIIH DR, KD RETR
D UTHHITZ B RIEORF DRI, T OB DR
75 PSR RESR IS4 2 S BRI & . A E O s
HIBI A B E A O, I IR eI O B T35 & B L
TTHHF T, TOREWEMRL TS, AR Tid, B
K KO HARIZI ) 2 Pl e 28 B3 % S 28Tl
IZOWTHEEE L 72 B¢, KO KSBsaTili 2 Hi & Uik
G EN 7R D B @RGSR 2 BEAE U T L REE OB
BUEYN RN 2 RN 2N T HA T & 72 il o BARH

. SBROB 2 EED HAD—IHZ DN TN T 5,
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1. BESAEZEFMOEZT
AREERHEON R Th 2E08R, bbb [AR
BREL] & TERBAEY] OZRRIE &R OV TESE L
7z B HERI 2 PESGE BRI TR IS DV TR HUSHA
9%,

(1) ERBREL & BREVEY

GRVEZ: S S TR N RN o7 el = S i /N
W KUWEMORHE L TN 2D & < IEMN 7
Bt & VM FSAERT U C—D OBEREN 22 HiQT 2 4 )
Ratdatkens | Lo 5. BEAEEROLA. T0
AR I AERER DB TRIZL TS HREIC X - T
Fli% Xy &, —MRICHREREYI D © 5 25 REF . HEIR
REAPOMHEF T & O # OPEMOE K 2 flf & UM
AL 20 fE EME L) O=21255F6hn 5,
HEEZ - KEEE (AR . “KHEEE (R
Y. —RESICNKIHEE & & L i (food

chain) OEFICIECTHIT2HEH D, 7272, S
25 ERINEH 2 HE B — DA RER DR RHE & i
HPHOM AR E 2 T WAKBAERR LT RED
PEIE B2 Cldkk 4 B BIEE 2 0§ 2 LM S i &
HEfL, £/, BERMFCE > TEMEZ LS
D% E BT B0, BYRESRGE I M TR
<. ADHAZEYIN (food web) ZIE L T34,
—J5. HER EICIZBE, R h CnB 20 TR175 0
fli, RHIDEDEEDD L3000 e &S bs4M
DBEEUY. 205 b PO BREEILH 1000 /7 FE &
DHEFE N & 59, BEAIOEFEHEBY T & il 2 10 7L
450078, 5K 8650FdH, € H % 50007 it £k %H 20007
BHISN TS 2D, RSB AEEMRAL T84 —
V. O T OEBHULE, BREENIE S £ O/EREH
AN R A 7e < TR,

(2) BEAHY 70 P RESZBERAN T 1k
WK F5 & OFH AT O Rl 5 & SR 5 B 0H
HO- 190 —Ei % Table 112/8¢, A BRI R E,

1IN Data requirements in pesticide registration for representative outdoor use patterns in EU, US and Japan

Taxonomic groups Required data EU UsS JP
Acute: Acute oral study R R R
Tier-1 Short term: 5-day dietary study CR R CR
Long term: Reproduction study CR R NR
Birds i ili for bait, granules and
. . {Ar\églt(;zn;:e/d Psalatablhty test , g CR NR NR
Higher tier Pen/Cage test CR NR NR
Vertebrates Wild birds: Field test CR CR NR
Acute: Acute oral study R NR
Tier-1 Long term: Reproduction study
(or Teratology study) NR
Mammals Wild mammals: Acute study NR CR NR
Higher tier Pen/Cage test CR NR NR
‘Wild mammals: Field test CR CR NR
Acute oral study R NR R*
Tier-1 Acute contact study R R
Bees Bee brood feeding study CR NR NR
Residue test CR CR NR
Higher tier Cage/Tunnel test CR NR NR
Invertebrates Field test CR CR CR
Tier-1 Standard laboratory study R NR R
Other arthropods Higher tier Extended laboratory/Aged residue test CR NR NR
Field test CR NR CR
Silloworm Tier-1 Acute: Acute oral study NR NR R
Higher tier Residue test NR NR CR
Tier-1 Acute: Acute study R NR NR
Earthworms Chronic: Reproduction study CR NR NR
Higher tier Field test CR NR NR
Soil organisms Soil non-target Tier-1 Soil nitrification and carbon mineralisation study R NR NR
micro-organisms Higher tier Field test CR NR NR
Other soil non-target ~ Tier-1 Collembola/Gamasid mite: Reproduction study CR NR NR
macro-organisms Higher tier Litter bag test CR NR NR
Tier-1 Screening data such. as phyto-toxicity, Seedling R R NR
Plants Non-target plants emergence/Vegetative vigor study
Higher tier Field test CR CR NR

R: Required, CR: Conditionally Required, NR: Not Required

*: either of the acute oral or acute contact studies
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SAER A, ARItEZ ot - BAR - i - E¥ER S
DENVERML, B4 mENZH B 00, PEllA Rk
ROBAETH BHEY). Y%L A B TIEORKRE & K 5%
TGER & RO L EE, AR - 2R e - KRR -
R AL & UToREI A S MEHeEi. EHE)
LYIDRORST N 5= W o - VAN VAT RO R SR F b
EL BT OEM AT RNR Th 5,

— . P C AR s AR RE R T B R D R
Sl A F < A 5L T B RORO S T 1 D HEAR K
KEAFIIELTEHO., —FF— FX— ZDOFHM
SIHET 5 DD, HRINII SR LW 57
P& HER X N BREFRURIE & UL - FHlid 2 ) A 7 X —
ZDOFETH 5,

) A7 R=Z0HlE, —AxMICFig. 118 L2k 5
2L B RERICTEE Fo K OWREE Ol & & D HARBRELIC
WO ENEBIL T 5. Wh 5 Tier FRUIZ K DD
55, HIDOIKKEHIE (Lower tier) Tid. Bl 2 134%
W1 J1 5 R BERE OECD (Organization for Economic
Co-operation and Development) =2 K [E Bz 5% {7 3 J5)
EPA (Environmental Protection Agency) T&E® 57z
PRI K D BB TR LN 2wl e . R
2 S BT T % LAUE L7 B T
TOBRE T RURIE RURTE PAURE LDk GEMEAE/ B
Birp PR £ - 3R T ARIE) Aok©. S
[ AVE O 7= IRSF I R FARHME & Ui UGl 247 5. Z
DT TR BREMIR S WA KOBZC
FTOERR (Higher tier) OSBRI A F a4 53 & 45,

UGB T, ., (RUREEM TERIH L 7z
S T TOBBIHI ORI LOBIA, 6. IO -

Exposure

Estimate
Refinements

Radio tracking

Ecological
information,
Actual
residue data,

Default
Values

Refined Risk
Assessments

BEOEBLERRICH T ZREFNMICOVT

o SO S TEOIRIE 2 15 U 72 B 1 R O K
WL TS, $720 NRELZZEMREOLR - &
M- BREO KT S8 — v b BVIEFEBHISM T TO
JRAEDERIE 75 & OfGH& W H] U 702 1 1R IE O
Fatft & Bl S AAN S Fihe b 5. —T7, K
Kl ZHIO & M EEHE(L SN2 5AF T T 7 Rl
BROBIEEE 2 RESEE 5. KO FEBHIDOR
BT T TR &l U CaptEf & UG LR 4t
Ml § 2 ki kA RO A TDh T, Z
NS @AM ORBRREHZ M — 1 2 & DI < Al
ANEM, AEREBICIBT 2BEHEREAVESE L
FsdDLi-TL %,

2. &gk (EU.KE. BA) QRS A REREFFE
FEAEESRIZ 300 B A RES BRI I, Sk, B

FEZ L ORI RD 6N D, LIRS KO HA

(2351 2 BUED PRI E R BRHliA 2 W 4 % .

(1) EU

EU 3. PEIRA REAHAN T35 0 R R A& M 23 i & 0 5
N TV BHIKkO—~DEF 4 %, Fig. 212 EU D58 §k
KA DFEAE & 75 5 Ty B PSR RERHT O BE X 19 2R
9, BREIA (compartments) &EREIZEY (ecological
receptors) & DOMHABIR, I L UREOBEHET) %
ZELMETH D, BYHEEHLIMEKL T\ 5,

EU ISV TESR & 2 s i BRE H 4o K OFHi 12
WH NS EIEIES-10 £ Table 21278, RIS, Kl
% O 7= S CORHIlE Z RS 5. . EU
AW TS A1 U & 3 NIRRT 5

S

Higher

Tier
(realistic)

Computer
modeling

Tier

(Conservative) Standard tests

Cage/Field study
Additional species Effect
.t Data
aamuunn?® Refinements

BEEERE  General principle of the ecotoxicological risk assessment scheme in the terrestrial ecosystems
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Air Foli
oliar Top predators
invertebrates such > PP
as honey bees T
| >
Plants, \ Pred.ators
Seeds L 3| Plant material > - Carnivores
Emission - Piscivores
use ¢ *
patterns —
iﬁilcf-gﬁ 0 . r{isms - Insectivores
Soil Ground s%il ’ > - Herbivores
invertebrates _ Granivores
- Frugivores
. - Omnivores
—> Fish >
Water Terrestrial
vertebrates

Ecological receptors

Chemicals reach the initial exposed compartment (s) (Air, Plants, Seeds, Soil or Water),

distribute in the environment and reach ecological receptors.

B EU Conceptual model for the hazard and risk assessments in the terrestrial ecosystems

11528 Data requirements and parameters for exposure/risk for the pesticide registration in EU (Tier-1)

Taxonomic groups Required data Endpoints Parameters for Param.eters Acceptable trigger
exposure for risk of TER or HQ

Acute: Acute oral study LDso >10

Birds Short term: 5-day dietary study LCso DDD TER >10
Long term: Reproduction study NOEC >5
Acute: Acute oral study LDso > 10

M 1 : i DDD TER

ammals Long term: Reproduction study NOEL 55

(or Teratology study)

Bees Acute oral and contact study LDso Application rate HQ <50
Bee brood feeding study NOEC Application concentration TER >1

Other arthropods Standard laboratory study LRso Exposure rate HQ <2
Acute: Acute study LCso PEC soil TER >10

Earthworms - . -
Chronic: Reproduction study NOEC PEC soil TER >5

Sqﬂ non—target 8911 n1tr'1ﬁcz.1t10n and carbon NOEC PEC soil TER o1

micro-organisms mineralisation study

Other soil nqn-target Collembol{i/ Gamasid mite: NOEC PEC sol TER 55

macro-organisms Reproduction study

Non-target plants Screening data such as phytotoxicity NOEC Application rate TER >1

DDD: Daily Dietary Dose, TER: Toxicity Exposure Ratio, HQ: Hazard Quotient

PEC soil: Predicted Environmental Concentration in soil

e I VST - HHIEE B e & RESEE A & Sl
ReB->THD. o (KRRGHEIOBERS 2 5 BEFE L X
N OFEEALTF LGN S, SEEEHE T M &
72 TOWDIDEFHATH 5,

© B¥ - WFES-10.15

BNBROTEMERERE (= FRA Vb)) EHee Bl as
HEOD A TER (Toxicity Exposure Ratio, T F7RK4 » b
JEEMGRIREE) & U R, Batkerw Fe
(Acceptable trigger value) & Ml U224t % 5Hli§ 5.
GKGEHIE ¢, BRI (2) v X7hs0E=+h Y
U X 7) ORGSR T — 4 2Rk 6. RED

52

il 7 1502 & > ORI OB % BRI OF B DIE
PEETE WG EIE. BE O ASR DT — 4
NREE LD, — )7 WHFLERHME T, b MEHSEE
FHED7-FEfEX NS T v FOEMROEGRERE. 2
AR % & RO T — 2 23 5,
BBRDOT Y FARA v ME, SRS Tl
¥HEE LDso (Lethal Dose 50%) . #5f M: k5% T ldin
KBRS NOEC (No Observed Effect Concentra-
tion) F 723K EHE NOEL (No Observed Effect
Level) Th b, 2D 55, T OIREHN (mg/kg
diet £ 7zl ppm) THILXN B NOECIZOWTIE, &
A B IC RO 2 {AH 1kg 2472 D ONOEL (i3 mg/kg

FRIEZ 2011-1



b.w./day) (ZZ5H L CEHMBIC W 5,
EUDIEZL — + (Fig. 3) OF A i3, WEEEOMHE
REAR S O &M X SRR A d B R &
D, B K OHAKOROETE > ) 4, A4
Ik B OBEFE > 7 U o % 3408 UfEE PR R & % oK
W5, . EUGHIEE TR G (EEAORA 2T
L —Hfn, RIEAORAIRR, FETER) 120 U2
T T VAOBIRE DA, T T TIIREN LB
BETHBEENDZT L A THETT 5.

Total | | Total oral Dietary Vertebrate prey *

exposure} | exposure (food)

Invertebrate prey *

Seeds and fruits *

Vegetation *

Other oral
(non food)

N Granules/baits *
]

Surface water *

Dermal P

o Water in the field *

D

* : covered by Tier-1 scenarios

BEEEN Relevant exposure routes dependent on
the plant protection product to be assessed
in EU

Bl Z1E. B ot FEREE#E 2 DDD (Daily Dietary
Dose) Dit5IE. DFITRULAAD S 005 &1,
REE Y 7= ) OEETE FIR/b.w. IR % O Al h 748
IRECAERFECTRD D, TERHREAV, BURIXIEA TE
95 [LR PT 6 & O rh ORI PD 75 & OF[K]
SEREFZROFINICHO SN B2, KRG CITAIER
EED1ET 5,

DDD = (FIR/b.w.) * C * AV * PT * PD

DDD: Daily Dietary Dose (mg/kg b.w./day)

FIR : Food intake rate of indicator or generic focal
species (g fresh weight/day)

b.w. : Body weight (g)

C  :Concentration of compound in fresh diet
(mg/kg diet)

AV  : Avoidance factor (0: no avoidance, 1: com-

plete avoidance)

FRIEZ 2011-1
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P

PT :Fraction of diet obtained in treated area
0~1
PD : Fraction of food type in diet (0~1)

F 72, MOKENT BBEECIE. WYOERICHEE S
B s & O O KRS 0 i & OERE & M58 L /-
Leaf v 7V & ¥ X O Puddley 7 UV A IZHEWGT4 5,

3 L. ZhoFHEI CTER BEFARUEE TR 535412
3. ISR 2R A8 U 2 R eV E DRI A 1T 5 F
LB, BIZTENEGZE O, EEOMHIRE D
FeMl, AR S HEEM A L % £ & ® 2BIRD
BIBLE!®) X MAMMAL BIBLE!D &\ 57257 — & X — %
IZHED S WIHERENML (AV. PD, PTA &) OFEHIL.
Jiti FH IR I 2 2 3 U 7= BRI X D B R RO KGA
A BIEEFRBEREORE L. &5 WIRENEYD
FHO R RER D B S & — » DT, (EIAREE
TV VT BARBROFE O R ENELEN D,

WL AR & YOS 5. logPow (F
78 7 = —RGEURED) > 3DRIEDOLE. IIX
R &9 % B - WHFLE ORI, A & 5 B -
W FLIH O FEAM 35 & OB WE S & /v U 22 2B W3 Rk
(biomagnification) D&FHi% 175 . AP&RMEICBE$
LEMI Ik, BEAEBME O BYEGHAME L, KX
REBRBOHY BT 2NV THRF Y x5 EDE
KfiEE., BIZZv Yy, A4 v~vrxa, A4 H3IkE
O EAAHEE ORIl % BRI S .

@ NF9.9.19

PHSHZZ I C DI & R 2 T A O I i
&% & 3 UNFAOEBENE Z 5 e ORRERE O
YA, A I I VINF (Apis mellifera) DR2VERI
B RO I ETH 5, HEFHHCHO R
5LV FHRA Y MELDso (pg/bee) T, HifiEE D
T&» % HQ (Hazard Quotient, fitflit (g/ha) /LDso)
ARHAL. HQA50% FlAl- 72581k eTh 5 & ¥
Wrxhs, —Jh. ILAPNIGR (Insect Growth Regula-
tor) DA, NFHHRADFE A3 5 Bee brood
feedingikBR e M HETH 5, & L. YV ZAZFHMETHQ =
50CH UL, ERGRERTH 5550 (Residue) REECEP
HTHr—2 (Cage) #BE. b FJ)L (Tunnel) FRER,
ek 2 & TRAME A 5.

@ JEEE R B (O F 2R <A RHR A E)9.9.15.18)

IYNF LAk, BEENE 2B N ORRERIH O
SEDIMI DR T D %, Ffids K UFHM D Jitk %
L7 ESCORT2H A &V Z FF a4V B IZfh6n, 4
SEDOMEFHREIC K - TG E YRR 2 38R 3 2 2. FEdE
D 2fE (FAMNF O—FE : Aphidius rhopalosiphi, i
Bk & = O—F : Typhlodromus pyri) %, H T X
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e

BRI A A U 72aklii 2 170, BRI R T H
% LRso (Lethal Rate 50%, g/ha) %R 3, fHohi=
LRso & % 7484 (g/ha) 7 5. infield (H¥%A) &
offfield (4 )E2) OHQ (BFE P E/LRs) %5
L. HQ232% TS 72551284 Th % LHlir s
%, BEEEPMEIZIE, infield TIEEUHE B KO L RIHL
i $% BtMAF (Multi Application Factor) % . offfield
TIIEUE,. MAF, FY 7 FEH XU iRk %
FUTHENT S, M, HQREHITHAWT, M8k
DEMMEEHZE L. offfield Al T £ Ak AHEF R
BO0EFELHEES EEhb,

L L. YV AZMICHQ = 2Ch iU, ik EwiE
ZIER U CEGRERIC K 0 B 21T 5 o mikakiR
T, T AMRTIE % < FEREOREYI O HE % FH 72505
(Extended laboratory test) °%%#: (Aged residue) &t
B, WA CORIGRE & & TR AR T S, M.
P UGRERIZ 6 F 2 ATl AEHE 1, LB ORI G IR &
M., indfield TIX EAN, offfield TIXEREFIVIZERE
SN B BN TORIEME 85T 5,

@ HHE .91

NG & 5\ N HEE RIS S RABA AT
b0, REMTH I I XOM, HHMER, BAcX
ST I TS ORI MO A BT .

(i) 33X

v 33X (Eisenia fetida) %A 4E9112 OECD A
THEE AW mEEAER 2 5 Loz ke, T3
R NE PEC soil (Predicted Environmental Concentra-
tion in soil, 15 cm. L% 1.5) OYIHE L OLT
# % TER (LCs0o/PEC soil) ## A L. TER = 10T
WEkeEThsLeHliEhs, L. TER<10Thh
X RGBT b 2 BB K - T8 2 7§
2UEND B, BEANORMBEZ ORI EE Sh
2550 (5t L3fErh DToo > 365H & 2\ ISR OME
FH IO $ A3 4 61n] %8 2 5 556 134628, DToo = 100~365
H I 3~6[01 T — 2354 or — 2 TER X,
DToo < 100 H 2> BI% < 4F- 30l TidASE; DToo, £2
0% EE T B I E ) & BB A 1T S
MENDH B, BHMREBETIX. ) 22 oY F
AA VM TdH5NOEC &FLEF O PEC soil #]HAfE &
ZIiE U CTER (NOEC/PEC soil) ##H A L. TER#A
5% bl 723812 R®eTh 5 LiHlid 5., & L.
TER < 5T s AUk, KA LHEA 72 7 KRB 55
REELEDF T 3 Ik DREMAFHET 5,

(i) LEERCED

W 7 E A 5 EFEL L 72 1382 /R K PEC soil & A&
U7-iRBRIRIE DRSS A U L, R LR B E B &

54

O e A 3 3R AR B DR IRFHERS 12 K 0 T 0D e 34 16
Btk X OSEREHRAREE LT, 28H2 6 &100H
DA LB AR X & D 2 53 25% AN 72 dUX R AT
bdEFHIENS,

(iii) THERAU ML HEB)

P4 14 DToo = 100~365H T, 2D, I I XK
WITER <5 & %W LIERMAYI~OLHE > 25% (O
AL HRDC) 12 A . JERERY 8 B o 1 HE R R
HQ = 20084, ¥ Ay O—fE (Folsomia candida)
FF VL =D K (Hypoaspis aculeifer) D FEHEYE:
AR K> CEERMT 21T 5. 45172 NOEC & PEC
soil & % bk L. TER (NOEC/PEC soil) #35% L-[nl
NERETH D EiHic 5,

FEAYET T4 BT R AR T ¥ &
WA DToo > 365 H DA E. EkakBRD—D& L
T, WHEIGERAN D8 % THl§ 2 Bl 5 GRY i
REA BRI & U2 k% (Litter bag test) (24
Ml #1795, ZOMBETIE, Y2 —va VET
WK DR 5N 5 RIBMEFARICEEARMEIET 5
HOTHRE (777 b —IRE) THUR S - B 5HE Y
ICFTEEOEZIRE L, 2 D% 1AM LA Rk
FaFHE DRI A HAR LT, HEEOWKES6~125 [
FEIACERR ) 1 SEAL PR R X & PR U 2 03 5 Gl 9 %

® FEEERIHERS 9. 15)

RSVl - JUBRA, RN T DN 7 &R EE A i
US55 RO TR A BEE 55, 35 - 35
& EOPIHRHE 2 2 ) — = > Z WG B 5 1B
RS, 6~10fE kM % F\ 7= F R AH B DR 22 & 50%
AR ER (g/ha) % ROHUIE & T 5 5 28¢
B, BPoEalBRIZ S D < 5 3BeBE & o 7 BRI 2 A ifh
TEMPIR SN T B, BREAICRE L I A28
2B L EORHli 2 EER E B .

® PO

FEERAIPOEIR S (Wb S ELEY) » 68
Bt THEYITER & 2 O IR e B A 4R TR X
DR (RE) 12oOWTid, ZOERBELE %
B E A, WERHET A2 BER D 5, R L &
T10%LL_L7Z D & 7= EENHY  (major metabolite)
TR RER 2 & 20 U 7235l 217 5 A% 10%A i
O (minor metabolite) {ZDWTid, Hil X e
PFALAY & 0 10f558 0 L ARGE L 72358 OIRAE A
A EBBEEIRATGHL GHET 2 HEfThbh T 5,

(2) KH

KEE G CEPARHI O R & < 2 BHH - WL
NF I K OIEEERY R T O RHAMG 5 5 fo K OVREA Sk
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1155 Data requirements and parameters for exposure/risk for the pesticide registration in US (Tier-1)

Taxonomic Required data Endpoints Parameters for Param.eters Level of
groups exposure for risk concern
Acute: Acute oral study LDso Dose-based EEC Dose-based RQ 0.5
Birds Short term: 5-day dietz.lry study LCso Dietary-based EEC Dietary-based RQ (0.1 for endangered species)
Long term: Reproduction study NOEC 1
0.5
Acute: Acute oral study LDso Dose-based EEC Dose-based RQ .
M . (0.1 for endangered species)
ammals
Long term: Reproduction study NOEC or Dietary-based EECor  Dietary-based RQ or 1
(or Teratology study) NOEL Dose-based EEC Dose-based RQ
Bees Acute contact study LDso - - <11lpg as./bee
- Seedli tud; icati
Non-target ee m{g ern.ergence study NOEC Apphcatlon rate or _ <95% adverse effect
plants Vegetative vigor study 3 times EEC

RQ = EEC or Application rate/Toxicity endpoint, a.s. = active substance

HEID, 12, 2D DT A DL M IZFI 3% (Table 3), J
A7 ZFEU LR TH 208, KIETOFEIkfETE
FNOEEN XN TOEONRET A5, £7-, ¥
BEMEIS R, REPPRRE/ DV FRA VP THD
RQ (Risk Quotient: TERD¥i%) ZFFHL T\ 5,

@ B - FE D 12, 19-22)

EIOMHFREIC L > T, BE2ME (2 X 2 H 17,
) VY XFEREAEONT A 1) OO
5. BH2ME (2 v wXT. vAHE) O5HENR
5% X OB ORBROFA DT E K 5, W, 1’
REFIOWEE TOFHPLEANEHOLEIE, 2RO
5RO T — 2 3ARETH 5, — 4. WiFLHTI,
b MEREBEHME CHEE SN D T v F OEMEROERS
PRSP 2 (A B AR 2 & RIIEABR D 7 — & % GEAfl
U, T ORI CHAM Z V72 2kl g &
NWROOND2EEDH 5.

SR IS SN 5 B - FLHOEMEAER D
v PRA v MIEMEROP 58RO LDso, 5 H MR £
i Bk (BEEOA) D LCs, ZhEIERERTld NOEC %
WUNOELTH5b, ZhoTy FARA VY M, BiER Y
YR EEC (Estimated Environmental Concentra-
tion) &IBLTRQ (EEC/Z Y FHA v ) %25
L. HH¥EELOC (Level of Concern) & DILE AT,

KIENZ G EURBRICABE LD E N (EEEN DA
2T v =8, IIEAORACE, ) 1ISet
7Rl F ) A2DRH B, T ZTIFEENDZATL —
AR DL EIZ DN TR S, SPEROEHE AW TR,
BB KOS &/ Hils KOO Rk
B4 ZPNZHIE X 4172 Short grass Rfd -, RBHEED
fH % R Dose-based EEC &, T FHRA ¥ b &4k
Y A ZWNHHIE L 7= Adjusted LDso & % Heig 4%, 44
R F K O RIS AW, BETIAHE
fH 1R Dietary-based EEC & =¥ FHA » b (LCso,
NOEC) #%. WiiFlH TiZZ4uUil Z Dose-based EEC &

FRIEZ 2011-1

Adjusted NOEL % i § % . 28 EHITRQ A LOC %
Bl o 72554 BT RO ThRE DI, 415
BOEME (BIrhERiia &) ofsdbaick . B
L AOVEEIIC K B mRaHli X 5 B HIZh b, Th
TOREMIZEREIIRS LA, WAL EH L2
Ak & FEf L CRRERMi 2 17O e 5 %,

@ s\ 1D,12),19-2)
REDFRSHEIZE ST, A4 I v IvNFOa%
TR DB T — 4 BN L 2 B, BRI W
53TV FRA Y MILDso (ug/bee) T. LDso < 11
ng/bee DAL, ERKGAERDIKH: (Residue) aERRSZ
KA D H5EABR & 8 U 7= Rl s B & e B

® FEEERIRE 1D, 12, 19-21)

INF LRI I & > T, Tier-15FM (A7 E )
o nF AR KOV EERBEAVE L 55,
i & 5 VT EEC L ~NL O 35 E Tk 4 110,
TERUE IR X & 0 o € 25% L O Rt B A R &
nAaud. DI BRI CEkakin & U CHERHBEM: 4 5T
i~ % Tier-2:ABA . Tier-3ikBA & L CHIEABRIZ & -
TR 2175 .

() HA

HAIZEB 27— 2 SR B ONLAEMRHIT ER. 3
VNF, KRR K UE T, FESEICBM L 2PN
DEENFEA 52— T B ERANOE RN 2 2
FHIZITbI TH 69, BRI TIX, ¥ — FEHlio
BITHS | B S NOLADEEFHIEIZ L B ) 208
BZiEE>Tn5,

D BX1.2)
SERE PSR A F2 b U, aRoaErE (LDso < 300

mg/kg) A0 bt RSB AT .

PEAFIOGEIZIE, EEFHIIARTH S,

55
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e

@ INF 13), 23)

Tl 35 K U0 FH B LR A~ R Bl Oy A
5. A Iy IV NFITHY ek R (SRt
AR & 72 3 QPERAGARY) %2175, 227220, RED
AR En DL I YN F H UL RHR TR
ENBZEND N EZONDGE B KAl BE
< Az s EHEERNTOAM) 12 I3ERERAE O
FRERE NS BPEEERBROMR, wmOEEA Y
5N 2 AR MG 25K 54 %, LDsofii A 11
ng/beell k. & % WERIE SRS I V) B i dE
THEDRD 5 NAWGEIZE, FEEHEBAE TS
%

® KRR L.2)

GV -= FRONADPN (e-BORw (2PN 1@ND) -7 &iL
OBl 2 SEkBRA KD 5 5. fliERIE (WHH.
FAE, WAH. IRAH) . FEEE (REH), v
H. figttsy =8 (#=H) »52H 3L Lzt
Pre UGEIRL., RIEERHREIC T 2 RGHEE TR
PRV 217 5 o SERMERBROAER, 5ROEEED
WD 5N B LA MR R®D 5 B FEMEA I
Liicid, HERHEHBAETH 5.

@ ?13), 23)

=2 S LR INE IV RS SIS S gy | (T ON L /A
ROFELIGH T 2 bR OERERBR 21T 5. 72721,
JEEOAIIOMH LA E» S, ENRELET 2
e LIZK D YRERIEICEETR SN 5 B 0 Ll
S pima il Rl B < AZHlE LN TO
AMH) (I3 ORI Xk E N B, StEREE
AERDAER, MOFEVEARED 5N B 5a3. R
BRIrE O H B 24658 U 723 AG i ¢ 2 ikl 217 9 .
BRI OMR, BSOS,
HIIAETH 5,

3. REDEIM

TFHNZ T F< 2 5 A X7z ROROEHifl 4%
TS A, HARBREL, Wk KUERROEH <. /15
FRNCA L RDZ &, TOMRE LTS 55
BV OO W X A 6 BUT R (AR REAM TR 21
R4 LBNERA S D | PSRBT IE O B 2 2 fif
78 - BEt, W - REMTDI TS, BilZIE EUT
HIIREE % 2 FH 9 % 9012 K O Fidin | S PRSP 7 R FA
1278 o T 7=k BH T JOMFLIE Y 2 2 Sl A
FWR L. NRIEMORBECIEE, REOHEMT LS
FEFIGEI, IE OIS BERE X D 2 BIREOD ERESAIN 7 ke
M ZhE A A b 72 AHH KRG S ) A
PEGEEA SN0, & 7=, JREMETEE, IV
F B BT LEEMIZONTE . ESCORTS3 29,
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ICPBR® & % W I IRISO A E DT — 2 ¥ 3 v T CHE
RHMEICBY T 2GR E TH D . 25 OF)IA) & B
F AP AN CB S 5 EU Y 2 5l A4 42 2
FFaxY bOWRGETORE L H 22,

—J . BREOREEO B L X 5, KETIEm
WEDFEHERTE DT, Songbirds ND ) Z & % B 1T
filid s 22 A H ORI GRERAKD 5 &k 5
12572 (4%). Red-winged blackbird /NI T EH 5 X
PSR L PR S 7z, WA THET 2 B E &
L EBO P EOEL &6 BRZIZE 2N . EU
TIE, MEr B K B NGl OS2 5 < I T A
FTfiin o hh, BHESHERMZGRBEEHON D
7 — 4 OAREFMEFENE RO X b L UCEIME LD
B2 & FHERBIE H 2 5 4t 7210, /-, LRHHERE
SCIIERE I OFER (TIERAEYEER. AR A
B%) OO PN OWTHFHED T iSRRI
N5 7 — 2 % lBREEREB ISHARE 5 &8 %
EH 52,

AL D NI BBLG P E 2B 9 2 il Eh i T,
KIETILEE O N EL (ED) fERHOA KA R
Fidd % 72 DN R P B 2 0 ) —= v T a s
5 4 EDSP (Endocrine Disruptor Screening Program)
DAKEE L, TO—BRTH2Tier- 122 ) —=v 7
T — BRI 2009 F 2R S TR TH 529,
EDSPCi&, T2 tuyy, 7 Faryds0ngHik
BRAINE VIZBET B8RRI 5 BRI A R & L
T, Tier-12 2 ) —=V 27 & Tier-27 A b D 2BPEDA
BRAHI AR LT3, Tier-l 22 ) —=v 273, 4
DGR T 2L FWEOEHOME 2 HiVE L
7= 5FEFH D FRER S N (in vitro) FRER & 6FEZHD B
(in vivo) FRERL DK &4, Tier27 A M, LW
BOEW T 5 H 5 R B AR T % DR T,
BUEZ DN MERGERFEEE N T 5, ThEDHT
RIS RE AN D B A SR E ISR T & 2R3 e M
R E LTRIRS6 N, BRIEAMO 7 =)L & A
7oA SHZE REGABR  (Amphibian metamorphosis assay)
M Tier-12 27 ) — = AR EN TS, T O
HH ORRMED A5 63, BEIAER CHEE LA E D
T OMAETANOK B 2 Ml 28NS, hTLEH
W UGB OBEBRESH L W5, 2, BEAY
DZEFUN Tk & U C RS2 B R B 1 23 Tier-
27 A M & LTHFEHTH 530,

—Ji. EUIZIRAW TR, AERBRITK UIIERIT
P - ARtk - EDAER 25 & 3G s B E RIE 1L
BYO L LA AER 4% —HOHUE (cut-off crite-
ria) # BB FHRANIEA T 2EMETER ), =
RO w BN & 3B O 7= 2 HEHE L U TR A
MEIZR 5T,
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PEIR A RERSEETMEIC H T 2R REER. AR
Ak DR

1. BRHBROEMFH

IR L U TOARD MG b %\ SERBIZEE) 5 5 |
LBAED—E D RIS DN T & BRI RER AN DB
BENTz. UL, WAL & HI 7R e i Ul
EEMETHHT, ZTORENZRTHEITEZEUTO
Bkl L MSHET§ 5.

(1) BV Faxs7cr0IYNFHRER
BHEFC) TaFe 7 20O I YNFREIZHT SR
PERPEIZIERICHI< (24 2 I UNF, LDso=T74 ~
>100 ug/bee). £7-, ¥ Futs 7 = ViREN25
ppmiZ7c % &5 ALERE (fER) 1SRinL e =—
(WETE) 1SHREE U 2328 W TR S PSR LTk
BT H 57299, 12720 YA EBRIHE L€
BRSNS REERRGHICh 2 F» 5. FEE
OB AME U7z I YN FHRORBE B L OEREIZ K
IEFTHEOAEL L DRI L T BN H 5
LELbN, ZTOHS. (SRR TH L IV NT
OFE, bbb, au-—ilkiF 3R x%
DNEFEARRLIREESEL, RO S 24 HKEE %
EL., HIZHTH 2ER/EH 2 EM»D EF< 2L
F—EER X B 5 3980 i EORF R HE A E RS B0
Ndhbd, £, EEOHHGHTIE. MR DER
KL L2k 5T I YNFOEFEOAH RN DOIE
MR B 5%, TOHANOREL VEE LS, —J
T, IYUNFYHROBEITER %2 Y TTRBRORE
WMaT 2 b HA4 P74 URanEIS, IUNFICH
52 [EIBRA 2 FEHERRBRTL 3099 2 2B 1B T A4 v &

1L Outline of the honeybee field test for pyri-
proxyfen focusing on brood and colony

health
Test Organism: Honeybee (Apis mellifera)
Test Unit: Colony (ca. 60,000 — 80,000 worker bees)
Field site: Germany, 0.5 ha/group, 3 km distance full

flowering Phacelia tanacetifolia (bee attractive)

Test substance: Pyriproxyfen 10%EC,
active substance: Pyriproxyfen
(insect growth regulator)

Oy

Test group: treatment (75 g a.s./ha) and control,

4 colonies/group

Observation: bee flight activity, foraging intensity, dead bees
(hive and field), brood development, frame
conditions, hive weight

FRIEZ 2011-1
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BEEW Photograph of the test substance
treatment to the testing field

B Photograph of the honeybee hives set
aside the testing field with dead bee traps
in front of their entrances

FER LTz, Thbb, I YT OIEPEA E ki
W1 Phacelia tanacetifolia %A\, 7 OfbAlic a0 =—
LRV 10487 S e A O b= 1 [} - 72 ek |
H454L L7 (Table 4. Fig.4. Fig.5).
SHEHIRIE ) TaF e 7 2 VOERART Vv v L,
I 0= —NTOBM L T 1 LF — i8R 5 K OB
DOAREE SR E S E A, FEHEN 2B/ ik BR kD 1~2
JE]SD.39 1 & BAM A IR U 7= S8 A% 2 A &
L. Z OO EIEDAE, PG K OFECEk
B SBNTHHRRBEYA 2L EBIRTAE o= —
Rl KUCYHRHE LMLz, IV Fao=—F
B ZIC K0 fERICR 22 h, SN —E R TPHE T %,
L EWeDEIN U 22 e 0 INE SHE T L L. IR(ks)
HUIN BRI IAET X 6 H #2120 32 & 4L st 20
w-BEETLEL WE) FEHbIh, 20120%
IZPHE T 3D HEBM O TS, ZOREHA 7L %
BEZ. WHR OIS 5 W0 IISHRONE I T\W5 &
LD A TOHRYE Y AW TREL (Fig.6). fil%]
YILH O OFE & 294 7 LBlge§ 25T, Sho
FH N B FEF I L 72,

ZOFRER, WP TRE L2l Kok g, ¥
V7ad 7 o RIS IRIX &[RRI A 1 R
ICRET S EMMER SN (Fig.7)., —fHleLT, ¥
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Marked larval cells in the Development of larval cells

pre-exposed colony at Day -1  into capped cells (pupae) in
the pyriproxyfen treatment
group colony at Day 7

BGEENM Photograph of the individual monitoring
of honeybee brood development by mark-
ing cells in the comb

m Control
[ Pyriproxyfen

—
1=
(=]

Average brood development rate (%)

egg-adult larva-adult egg-adult larva-adult

1st cycle evaluation 2nd cycle evaluation

Honeybee brood development monitored
by individual cells in the field test for pyri-
proxyfen

) Faky 7 o VHEEXIZ I B R EL T A & B
2T TOHHRINE v IL D%t % Fig. 6 128, 44150
BRI N T2 U ENEICIE TR E O Wi A& RE
L7-HERT L OEZLAHERT X 72,

F72 IUNFOERE LTI —NTOMLEM
RITIUEA S R & & & THEMA LD 5 SHHERR
ENBMD . au= -1k EBREOZAIZHUE
IZRIB LT, BRI — P IS AR A LI Tot T
AR L AENE2HELEMENTNWE3D, ZIZT, %
D&% 2 b v AKX OB~ O E B 2 B < 4.
HAHOAERH S~ DR e 2 5 H DL LBIME & & 7121238
FIE 9 2B T A v 25T % & i, iR 7%
W EAHA LI dead bee trap (542 & HER S 7238
A A BT % 2358 : Fig. 5D/ v 5 F —E8%5)
FEE L. SECIREEZBISE L7z, b T v 7 %k
ICE= 2 VLTl ZzE) Tudd 7 2 VAU
HOaa = — O R RN, T (BIk)
K0 EHHEIARL RUT, 2D, URIX LT
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D, IT=Z—~ADZ L ABEMOENVIRILTTE) 7
T %7 RN K B SRR OB A 2 A i
rOENTz,

B, RREFIICHNE L 22 RS RISV TS, B
TaFy 7 2 VPEX & MR IT A ASIUT,
A R MM 2 HEIB A0 517z (Fig. 8).

501 —+— Control
—a— Pyriproxyfen
) 40
S
=
® T
(5]
z
o 207F
2
jun)
10
L 0 L L L L . )
-10 0 10 20 30 40 50 60
Days after treatment

BTN Hive weight changes monitored during
the field test for pyriproxyfen

INEDOFRERN G, OB LIRESZFT T
) 7aFy 7 VZIUNFYHOREE BV = —
IR U TR A AT T RE M IR W IERE T & 72,

(2) =27 x v b L — b OIERERE B s AR
BRI FRBREE & 135 e D | MR IR D BT 8
P, BRESHENM A2 EDANBIEXE T, Th
5 OER DI A B 9 B i B OFRTE DO ZE B
WEERITLYZLEL6N05, ZHCB# L, EUD
FERE 8 2 Byt D BB 6 0 5 BT A STAM S HE LS.
Bk U 72 & 5 ICEFEREE DU M B [HI5N  (in-field)
EHIGNOEMOEAIRTH D RO FY 7 MZkD
WIETH 22085 S 2 (offfield) & TR
0. HIE I VELANODIEYE, #%E I3 REYRICE
HTE BN TORIEMEHE SN TS D19,
YL 2a4 FRFBRAOZZT 2L —ME, %
ORBIEHED 728 7 K TIT - 2 @KEABRIC R T e —
BROREHEM AR A M o LA T L. seBHIE T
TFRFEHEIE L & h > 230 5, WHCOREEHlR
BRAFEMmL., YHOREEEMEID L4 E Lz, B
RER AT OIS H 72> Tk, EUBSRHES B, il
KU R & ISR LB 2 & - R S
T COIREN R B O E AT 5L L, FI
PR HHE DI 7 2 W35 830 T O & BIREIAT 5 A1,
JEH R TH % 15 ga.s./haikBR XIS 2 OREL (K 7
b)) AMUGEL 727556 K 1081.5 g a.s./ha DiRERIX & %
720 (EHARRE QT (A FHEVEBY T h 2Tl HE & =,
7 2R REH, FAMB KO othoffiagic
Mz, SEEMSPENEY TS 2NF=7 ) vF &8l
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1R Outline of the apple field test for esfenval-
erate evaluating effects on non-target

arthropods
Test Organism: Natural arthropods in orchard field
Field site: France, apple field, ca. 81 m2/
plot x 4 plots/group

Test substance: Sumi-Alpha® 5EC,
active substance: Esfenvalerate
(pyrethroid insecticide)

Test group: treatment (1.5, 7.5, 15 g a.s./ha) and control,
triplicate treatments (2 weeks interval)

Observation: abundance of arthropods by appropriate methods
(leaf sampling, beating tray, visual check);
predatory mite & their eggs, aphid predators
(e.g. lacewing, ladybird beetle, predatory bug),
parasitic wasps, other predators (e.g. spider),
prey (i.e. spider mites & aphids)

BEEEEN Photograph of the test substance treat-
ment by hand-held sprayer to the apple
field

Predatory mite Parasitic wasp

Larval lacewing
(aphid predator)

Predatory bug
(sucking on an aphid)

Adult lacewing
(aphid predator)

BEOEBLERRICH T ZREFNMICOVT

SO HITH AR, BEAREIC & B RO & 4
&L 7= (Table 5. Fig.9).

BlER X kD —15 % Fig. 10 12/8d,

M & = O EIE AR X O R Hil) 2 2812 L
NTHAGE A 5 758 L1015 g a.s./halX T3 7
BT 2580 5728 DD 1H DI HELELX & 6] L~
OffAEEIZIIE L, 1.5 g a.s./haikBRIX TIXEISH
FHEUTHEIRO SN aEr -7z (Fig. 1), F7-,
RIS L =Bt 2 = oilg e +alcit i n<
BO. MG 2 BRI & 0 R BN RIS 2
fEsl T 7=,

sHHraykEOT ) v HEHEOMEKT S i
PE& = L [ARRIZ, 7.5% LK U'15 g a.s./ha X CHUM I %
V2 IREALIHX (2 b~ I 2 (I AR SIS T 235588 B 7z 28,
EE I3 MK & 50 F &t D2 CILME AR &
%o 7zt MERERX & O IO TGEWATEE L T

3 treatments
Ll —s— Control
-a 1.5gas./ha
—— 75gas./ha
—4— 15gas./ha

Predatory mite / leaf
oo

0 . . .
4/30 6/19 8/8 9/27

Date

IEEEEN Number of predatory mites during the
apple field test for esfenvalerate

Ladybird beetle
(eating aphids)

Predatory midge larvae
(sucking on an aphid)

IEEELN Photographs of the typical arthropods observed in the apple field test for esfenvalerate

FRIEZ 2011-1

59



BEOEBERRICH T ZZENMICOVT

k0. Btk 1y AR CREAE ORISR T =
7z (Fig.12), F7z. Z OHEMIZEHAEYTd 0 BENE
HCH27 ) v FEAKOEKTE S —-HLTHD., I
EEIEOLENREBRI BT 5 23 7 7 vy OIKEED
FanCiELLE. T IHIREORHAME S
DIAFEBIE TIZT 27 = V3L L — b AL 3 2
T3, fl (FHREO7Y) vF) NIk DTS
DO RHEVEARIE S h 7z,

30 ¢ 3 treatments
I —=— Control
—=— 15gas./ha
_ —— 7.5gas./ha
S 20t —— 15gas./ha
~
z
8
T
810
4]
<
<
0 w
4/30 6/19 8/8 9/27

Date

IEPEEE Number of aphid predators during the
apple field test for esfenvalerate

Table 6 1Z/8 L7z D, AREAYREOF AT A 5
[EE D B 7 1 TORERE A 485E L7- 1.5 g as./haif
BRX I CH D, EUICHT B EomELLT©
O ¥ K UECR R T H 5 15 g a.s./ha D 3[EIEH
TE, WThOEWIES 1 r ALIADEHE A ER 9 5
. JEREREE BSR4 2 RN AR T 5 EAT
x 72,

1LY Summary results of non-target arthro-
pods in the apple field test for esfenvaler-
ate

Esfenvalerate treatment
15gas./ha 7.5gas./ha 15gas./ha

Recover Recover
within 1M within 1M

Predatory mites No effect

Recover Recover

Spider mites No effect within 1M within 1M

Recover Recover

Aphid predators No effect within 1M # within 1M *

Recover Recover
Other predators ~ No effect within IM#  within 1M #
Recover Recover

Parasitic wasps No effect within 1M # within 1M #

M: month, #: possibly indirect effect due to food limitation
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(3) 7ui 3 FrOLTEOHEY RHEEEETHN (Litter
bag 7k f#)

BEEH 7 ey 38V ISEERED 1A 7 AR T,
WFhOEMRII L TEEEITH, ¥+ 33
14d-LCs0 > 1000 mg a.s./kg. 56d-NOEC = 3.750 kg
as./ha (5mg as./kgh™M). THEMA25% 2L X
L > 10mg as./kg DRIFEERBPB LN TED, Z
hoDF— 2 &% 2 5 & HEEYIICTT 3B
BRI WEEZ S, 7. FEREONEH O MEL
il e i<, Wik % 1R DT 14F- A
(349H. n=3) DFERPBELN TR, THEIZKS
T hRBRRMERST A AT BT 5 v REE & R S T
72 S, KOMEFELE TEAERRNOREM 2L
Th< %, EUBRESTEXRRE LTEDT H6h
1T OYEIGER % Sl 3 % Litter bag ikl & I X h
B, XTI EA D D% F B R e B iR & 52
fiL 7= (Table 7).

1ELIEYA] Outline of the litter bag test for procymi-
done evaluating organic matter breakdown

Test Unit: Litter bags (4 g of dry wheat straw)
Field site & Switzerland, 25 ~ 30 m?/plot x 4 plots/group,
Season: May ~ November

Test substance: KIMONO® 50SC,
active substance: Procymidone

cl O (fungicide)
Cl 0
Test group: treatment (3.752 kg a.s./ha, 2.5 times annual rate)
and control
Treatment: spray the litter bags on the test field, buried in

the soil at 5 cm depth & marked the position
Measurement:  Ash free weight of dry residue of straw
(1, 3 and 6 months after treatment)

TR U 2B R O I AT B A Rl S 5
B C. [ O L BE I O A Y o R ORI B
L7z2=— 2 5k Cdh 5, TL4 119504 AH 6 138
ERERM AR TR E LTHAZ . SEIEORERINE
ToRE s & % &8 7= 5o Ll e & A kk 4 52 #7006 %
RINTHB0, iz, HEIZBT 2 HBEMO 537
12, HEMEMOAL LT PELVRL =L 570
~KAE Y (RR0.2~2mmfEfE) . I IR
V2T EDE HITRI ) (1K 2~20mm F21)
BEMNEE L, £72, AN &> B Lo # 723
ThL I IZDES I HEOHHE - B8R & 7251
A & B A 2 %5 5 7 E bk 2 2 BRI A EMEIZBAR L
T30, 2507286, LHEICE T 28y
fEVE I3 RER D DO EE LSRR T H B MG & BRED
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I BOBREITEH LA ARHG & S A %, Litter bag
RERT, BRAANSTA QY Ay L 20N %t HEL I
\ZHH A T L — MU L 70 B L (Fig. 13).
PR U R ARIEHIZH Y ) v LT, Bk 05k
TEE A IRBEK 2 & o 5 Ui 2 Sl 475 940,

IEFEEN  Photograph of the test field preparing the
nylon mesh bags containing litter

ALK J5 KOV 1 v 3R VLX) 20 B R
DIHARZRIZFig. 1418958 0 T, MiaABRIX 1 23E O 36
BoNY, LR 6 H%ICIE 70%D BAF A 3 R A 6
. FEHEH OIS IZ AT S TR OEREMERC
WIRE 22 WA ERR T & 72,

100 ¢ M Control
M Procymidone
i\:‘/ 75 .
&
IS
=
g
= 50 +
‘D
=}
a,
g
S 25 f
[
a
0
1 month after 3 months after 6 months after
treatment treatment treatment
IEEEIE Decomposition of straw in the litter bag
test for procymidone

2. H-eRUBALZOEGKE ~EHIE/EDIERES
SR DIEE~

KENZFs51F 5 EDSP Ofafr DIEA, BRINICI T 1L
PE OB - B - 7ol L OHIFRIZBY 3 % REACH
(Registration, Evaluation, Authorization and Restriction
of Chemicals) FHI| % 238 GALHI] T D ED fEH D&
i %k, [EN o SPEEDISIZ it & ¥4 % ED MR
af e &, A RICED ERICBE 4 2 Ml A\ 5T
Wb, ZOKD sKom, EDIEHAZRTEICHIT 35
O ETEREERBRAD 7 A OECD HL THE®D 5 11,

FRIEZ 2011-1

BEOEBLERRICH T ZREFNMICOVT

ZDO—B & UTEHD 2 BRI RS O %8 23k
MENTOBHIPETITIEE > Ty, —F, BHO
FRIERHIROBATE & et T35, MEEF L E Y
BEELIZB 9 2 Gl RSO ME 12 X, HEER L E Y
%ﬂﬁny?»%ﬁm#é% WEENIIEF 2D

o ME—DHENER IV T ¥ HEELEFH O Sl T35 1 3 2AE)
%’&)ﬂb\ém vivo iDL, FIENR - RO, TF
Bk IR, B ROZ# 5 L OMEN A
T5%, BEISHT2 EDIEAAT Vv LOHERE LD
faifE 2> D RANIEIR T X ZEHIR A H AU, AlOF:
P 7% B L0 4098 T % ED AR % WM 5 20 ikBR
HEtO—EhTE B, 22T, BHEIZBT 5{LEWE
ORHEVE B L OWHEME RV R O 18 50 51l 52 % it
T5HE L7,

=AY XTI B HEME ROV v BRI
T HRMEERE S LT HIPTEBIZ & 2 Rt (2 v
7 AR OMFEFHEZIZEH L. ¥ X7 DOZKEINC
HEVE & 72 3 HUHEME R L | VRS (84 T 0B VB
FAMA7ay (TP). By 7aruy QM)%F
5 U 7= LI A OSFIN 16 H DA % SEMTZBIER L 7=,
®%%\%WBEEW%%5?éECWE%ﬁMU
16HIRD 7 a7 HREAFHEXICIRF LS Zh L. IR
MR I & MiHE ORGSR E DI 2 1 5 a2k
AR U7, —J5. WIN13H O TP 501 H 12 CA 4%
5% (CA+TPIX) Z&T. TPHHIEE TRY 6H
7=z a7 AR OZLA CAIZ & DINHI X 5 H %
57z (Fig.15). ZOZEBTHFEL 720 a7 Il
HexE O BB % RIS 2 i, mifE e
DB AT Z 21250 7249 (Fig. 16) .

WIS, 7 a7 AR PRSI S B A S ild
BHEICHEH L, HEEALE Y ORI AZITREL 22
a7 7 e oM E i, BES e O EE AT
Lo F Y HBBERIG AR ARG L7z, B
L2 F Y EROTTPR B KO CA+TPIX D 16 H ik~
a7 A RO ZRA 21T - 7285, TPXOFEL
7z a7 g LRI RO L 2 7 AR < KIS L.
CA+TPIX T Z DRI 2 5 5 AW 522
L7 (Fig.17), ZORIBOETEZEH L, v a7
IR OO AT TRIRE X 72 D DL & F Bk I iR 0D ]
B % SRR 2T, v XIS B HENE:
BXOPUEEALE ERE KD EENICFHETX 3
HEREL7ZY (Fig.18).

Zh 6 FHIRONHEDOIGED 6. HNHEME R L E
VRERE T B HEVE R K OPUHENE L £ VRN S i
BEELEFH 2 ) AP DAL 2B OFHli @ T & 52 6 0
EFEZ TS, F7z, FERTOREEN & F 72 51k
mw AR DIFHILPE A DT & 37, I 2 A %

A0 S AREC, I 2 FEBR RN CRABR A 1T D B4
7'@5 L7,
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Control

Hematoxylin and eosin staining. Scale bars = 30 pm.

CA+TP

L = cloacal lumen, E = glandular epithelium, SE = surface epithelium, L = glandular lumen

IEEETE  Sections of cloacal glands of Japanese quail embryo treated with corn oil (control), 300 g of testosterone
propionate (TP) or 75 ug cyproterone acetate and testosterone propionate (CA + TP)

90 -
80
70

60

50
40 +
30
20 +
10 +
0

Control CA+TP

Rate of the developing glandular units (%)

Values are mean +SD (n=10) of the ratio (%) of the number of
developing glandular units to the total number of glandular units.

*% : Significantly different from control (P < 0.01)
## : Significantly different from TP group (P < 0.01)

IEEETN  Effects on corn oil (control), 300 pg of tes-
tosterone propionate (TP) or 75 ug cyprot-
erone acetate and testosterone propionate
(CA + TP) on the development of the cloa-
cal gland in Japanese quail embryo

Control

Scale bars = 30 pm.

E 100 -
g

5 9.0 F
£ 80
12

8‘ 70 +
£ 60L
o

—_— 50 F
<

? 40 |
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Values are mean + SD (n = 8) of the ratio (%) of the VVA
lectin-positive area in the unit square of the cloacal gland.

*% : Significantly different from control (P < 0.01)
## : Significantly different from TP group (P < 0.01)

IEEEEN  Effects on corn oil (control), 300 g of tes-
tosterone propionate (TP) or 75 ng cyprot-
erone acetate and testosterone propionate
(CA + TP) on the appearance of VVA
lectin-positive substances in the cloacal
glandular cells in Japanese quail embryo

CA+TP

L = cloacal lumen, E = glandular epithelium, SE = surface epithelium, L = glandular lumen

HEEA] Sections of cloacal glands of Japanese quail embryo treated with corn oil (control), 300 pg of testosterone
propionate (TP) or 75 ug cyproterone acetate and testosterone propionate (CA + TP) stained by Vicia vil-

losa (VVA) lectin
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Neutron Diffraction Study of Cathode Materials

for Lithium Ion Batteries

Sumitomo Chemical Co., Ltd.
Tsukuba Research Laboratory

Toshinao SHIOYA

The neutron diffraction method is a powerful tool for analysis of inorganic crystals. This method enables us to
discuss details of transition metals as well as light elements, for example lithium and oxygen, in crystals. Moreover,
it is possible to analyze crystals consisting of two or more different transition metals using this method. In this
paper, a brief overview of the neutron diffraction method is provided and some applications of the method to

analysis of cathode materials for lithium ion batteries are shown.
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(red) are the observed data and the solid line (blue) is the calculated profile. The bottom line shows the
difference between the observed and the calculated patterns.
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1IN Cryctallographic parameters for (a) the pristine and (b) the discharged cathode active materials via the
hydrothermal reaction obtained by the Rietveld analysis. The fractional coordinates, X, y, z are shown in the
fourth, fifth, sixth column, respectively. Isotropic displacement parameters, B, are shown in the last column.

before charge

number of atoms

. 2
Atom Site occupancy per unit fomula X y z B [0.01nm?]
Li 0.450(2) 0.225
Ni 0.294(2) 0.147
2 4.
Co b 0.256(2) 0.128 0 172 0 0®)
Mn 0.000(2) 0.000
Li 2c 1 0.5 0 0 1/2 1.0(3)
Li 4h 1 1 0 0.656(1) 1/2 1.4(2)
Li 0.000(2) 0.000
Ni 0.362(2) 0.362
Co 4g 0.000(2) 0,000 0 0.162(1) 0 0.19(2)
Mn 0.638(2) 0.638
(6] 4i 1 1 0.2274(7) 0 0.2265(9) 0.63(7)
[0} 8j 1 2 0.2503(5) 0.3256(2) 0.2236(4) 0.55(4)
after discharge
. number of atoms 2
Atom Site occupancy per unit fomula X y Z B [0.01nm?]
Li - -
Ni 0.422(5) 0.211
2 .1
Co b 0.24(5) 0.120 0 172 0 0136)
Mn 0.080 0.040
Li 2c 0.08 0.04 0 0 1/2 0.13(5)
Li 4h 1.00 1.00 0 0.668(9) 1/2 0.13(5)
Li - -
Ni 0.289(5) 0.289
X .1
Co i 0.018(5) 0.018 0 0.1636(9) 0 0136)
Mn 0.573 0.573
[0} 4i 1 1 0.263(3) 0 0.210(3) 0.16(3)
(0] 8j 1 2 0.231(2) 0.328(2) 0.245(1) 0.16(3)

BN Schematic of transition metal layers for
(a) the pristine and (b) the discharged
cathode active materials via the hydro-
thermal reaction.
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Optimization of Gas Detector Locations by
Application of Atmospheric Dispersion Modeling

Tools

Sumitomo Chemical Co., Ltd.
Process & Production Technology Center
Eisaburo MiyAaTA
Shigeki Mor1

In chemical plants, adequate emergency response procedures must be prearranged to prevent incidents (e.g. gas
leakage) from leading to major accidents. Installing gas detectors at appropriate locations is one of the indispensable
conditions for the implementation of emergency response plans. This paper introduces the procedure for optimiza-
tion of gas detector locations by application of atmospheric dispersion modeling tools which take into account dif-

fering plant conditions.
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KL KRR, BMRBENETONE, TON. R
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WHEEAHER L., BEFORREMFE2MOAAT, K
SALBUC K 2 BB R SHHEZRKDHEDTH L, K
FRHEORER, TIGOBHIMEE N K STREMED &
370X Z2IZDNWTUE, RENKOMIL S BE L 75 5
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D
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Onssite < |- Offsite  Distance

m Schematic of an off site consequence
analysis

BE. WMTIE, 1996 FICECER I D XY
TR RT SN TLIRE, AFMEWE 210 5 $2%
FHix, BBHIE A REY IRV A Y bV AT LD
M. VAT FHY) Y AR KO xR 2 S ONCER
DERERIS G & & R AWM O A T &
NTHD., BEREHITIE “Major Accident Scenario”

LELIENE  Acute exposure guidelines

2B 5 SEAE O FENEE R & ST 2 R ER D B,
F7=, KEITIE, BRERET (EPA) 28 A7 ~<v 1Y
Ay b7as 7. (RMP) BHIZERT TS, o
T, AEMEWE O AR & U 3ot/ 28R
BT, 2EREHAEL, EMREKELS
K[RFM. B S%# IR 2+ ) 4+ (Worst
Case Scenario) &. X DBIEIZHRAE T 5 algEMEAE W
f-% > > Y 4 (Alternative Release Scenarios) @ 2f#
oL F ) A EEHAT 2 &5 FHBHF B, HFH
DPEERHOS IR (CRAIM) D¢t Tid, REL T
VADERE [HERA AL 25, RARERED
a2y oDAEFE] £ LTwa,

(2) EMERFEOFHEREHEIZ DN T

HALE TRV L) 225 i > 2 7 4
Risk Manager Cid. [TEFINE], [1EZERE]. [HH0RE]
I a2 LD AT\ S, 2O, [EHE] &
Zuid [MEXER] OfRt Y 7V A OEAITIE, s
IS B EFRIRE A G R L 55 7 — 20380, &F
TWIE & U3, HAREER Y2 OfEE 2 ACGIH
OKEE A MR ZH) O TLV-TWA (8KFf/H D
BRI RS IR HWOohTng, £z, B
BB EE 5 £ EHENC X % P2
HEh25410F. Zhoodk#s s ) 745551
AT SEHE A B E T %o

—Ji. EXERREEO [FgeE] 288 L2y 7
A OB, BERE ISR 2 Ml UES O S
N %, Table 1122 MERT I 5 KM & SR ALY
BT, Bl INOOEERGE O FEAEIL, JLE
F— 24 DFEEOFHIIC KO BHEANET EhsZ e
b5, HICERHOEREATTEE3L5585052
ERYE Ly, BilZ1E. ERPG X AEGLIZKIE BT {#
BT RKE T AL F —BHDO AN D K — L=V
SRFIEMAEAT TSI LMK S9.0,

Guidelines Institute Outline

Exposure Duration

ERPG AIHA
- Three levels are defined

- Exposure limits for all individuals

1hr

AEGL EPA - Exposure limits for general public, including susceptible subpopulations 10min, 30min,
- Three levels are defined for each of five exposure periods 1hr, 4hr, 8hr
TLV-STEL ACGIH - Exposure limits for workers that should not be exceeded at any time 15 min
during a workday.
IDLH NIOSH - Exposure limits for workers to ensure escape from a given contaminated 30 min
environment
ABBREVIATIONS
ERPG Emergency Response Planning Guideline AIHA  American Industrial Hygiene Association
AEGL Acute Exposure Guideline Level EPA U.S. Environmental Protection Agency
TLV-STEL Threshold Limit Value-Short-Term Exposure Limit ACGIH The American Conference of Governmental Industrial Hygienists
IDLH Immediately Dangerous to Life and Health limit NIOSH U.S. National Institute for Occupational Safety and Health
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ERPG-2 : it K 6053 D285 TH E &2 TD ADAH]
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(3) ALY —
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KEhTn3 (Table22M), Zh b5 DY =L
T 5 RXILACE 7L R E < SFHIC S h 5,

DAL DI A © 18 S50 12 R B R o s 2

k%KD 53D
QOIER AT T I — 5= FINEOPERGIZHE > TR
K[NDOWRE S MEFHT 580

@3ICHTA T — Rz & 0 EH) 5 R IEEO X %
B i TR RO AR S ORI 53 Al % 3K 8 5
X0

%5, Table 2178 L7zdHili Y — Lk, KEILEGHR
DATEL . KBRS B I-REW 55T
iy —ILTdHbEDNEH,

1L [5P8 Modeling tools for atmospheric dispersion

Models Modeling tools
Simplified Risk Management Program  (EPA)
Prediction Risk Based Inspection (API)
Chemical Exposure Index (Dow)
Gaussian Type Risk Manager (JCIA)
METIL-LIS (METY)
TRACE™, Real-Time® (SAFER Systems)
PHAST (DNV)
ALOHA™ (EPA)
EFFECTS, DAMAGE (TNO)
CFD AutoReaGas™ (Century Dynamics)
fluidyn-PANEPR (TRANSOFT)
FLACS (Gexcon)
ABBREVIATIONS

API American Petroleum Institute

JCIA  Japan Chemical Industry Association

METI  Ministry of Economy, Trade and Industry of Japan

TNO  Netherlands Organization for Applied Scientific Research
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% Fig. 21287,
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@
‘ Identify target of evaluation ‘
@

‘ Determine scenario ‘

&) v

Reanalysis Off-site Application of
consequence analysis | dispersion models

6)

On-site

Distance to site boundary
< Distance to ERPG-2

consequence analysis

x
My ‘L

Any applicable
measures for consequence
mitigation

No

Yes Risk assessment ‘

BT Sumitomo Chemical’s consequence
analysis flowchart
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ZOXSHIC, WHOMETHMETETIE, BV Y
FAERET B HEB AR TDH B2, I AT 2R OR
HA SR, RIS F ) F OMGE TIRIRD A 58 1E 125
TERWITRENED B 5,

Gas detector

Site boundary

Release
point

(2) Case 2 : release from mitigated diameter

BEEEN  Effect on alarm actuation by release scale

2. [BRABERE] 2HVAH ARMBIRELED
RBELFE
— ) BRIl A OIS K 5 ARG 2 UGE T

FRIEZ 2011-1



578, [ R] 05 Hi B A8A L
7 2B dr i B L E O ow U TR A A U 7z ATk
D% Fig. 41287,

(1) IHGE T OFE 36 KO 2 BRFN B E O YRR E
HH A ZERO WS EfEd. Ky 7 RIvdf. i
. BRBE O %, WL WE (BT,
TAREE ) ARET 5. £720 H ARMEIE O
IR E & Uik, iR 775 v MZBERR O 2 RS
MEEFRH L, Hi 77 M2BWTUIT T v N
Bl % Z L7z LT 2R ONE - $a IR E
¥ 5,

(2) W I 2L — 3 VITED S FRAEH R R OUE
F I ARE T A & BB BT R £ COKT-HEEED A,
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@ Determine release points
and
tentative locations of gas detectors

’

Determine “threshold release rate”
by atmospheric dispersion simulation

@

(6)

“

=

Evaluate locations of gas detectors
—>| by atmospheric dispersion simulation
at “threshold release rate”

Detection of
target gas by more than
one detector

®) Yes

End of study

6
Q{ Relocation of gas detectors ‘

B Flowchart for optimization of gas detector
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TIIHERD T ZABAIZH T, BRAIZEAND /4 XL ~)L
AHZDIEE AR TE S ZENYEE L, L SBRA
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ARBEETE Y -V EER LA 2emEEE N E DR #EL

(2) W I 2L — 3 VITEDS < IRAR R R OUE

YT TV FOgE, TR S AD GEHR A £ T
DOACT-RE270m % B Fn b & U R B
HANEE Uz, fEBKETELZIE, KIEISAFER Systems 44
DIER A RIEECE TV Y — LT % “TRACE™”

1R Modelling tool “TRACE™” input for
determination of “threshold release rate”

Category Parameter Value

Release Gas type 100% HCI

source Gas temperature 10 degree C *
Release height Ground level

Meteorology Ambient temperature 10 degree C *
etal. Atmospheric stability D (Neutral)

Surface roughness 0.1 m (Suburb equivalent)

Site boundary Distance for evaluation 270 m

Toxic endpoint 20 ppm (ERPG-2 for HCI)

* Yearly average value at the district

release rate site boundary
4 kg/min 3 (270m)

3 kg/min

2.3 kg/min

Distance from ground (m)

2 kg/min

0 100 200 300 400

Downwind distance (m)

G  ERPG-2 contour for each release rate
(Wind speed: 2.0m/s)

ERPG-2 (20ppm)

Ground level concentration
at site boundary of 270m (ppm)
oo

I
|
I
I
I
I
|
I
| 2.3kg/min
‘ LV ‘ ‘ ‘
0 1 2 3 4 5
Release rate (kg/min)

Determination of threshold release rate
(Wind speed: 2.0m/s)
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Bt & ERPG-24580 = 8 OBIfR %, Fig. 71CHHE R & 3
T REE270m A E T O RS ORItk /R, Fig. 7k
D, & HYE OEPRG-2i% 20ppm A3 il | #EffE270m i
F3E 4 A i/ N O Z2.3kg/min TH D, AR E
AREFNZ I B RAH R & L7z,

(3)  FRAUH i Bt D 2 24 PR 2

BB TV A EOEL. M%7 7 v F ORIRRL
BRI AE U 723558 0% H A7 2 O & 1Ml
L 723056 ORI 23, FIE (2) TR 7= [FRA
ot & ERS Z &6 RABH T RIS
TV MCEBWTHEELGSZEIETH 5 L1l L 7=,

(4) 7 2 MR R E A 1 0D il 1E S AR
(i) PEEGHRSZM

BRUA f5e 3t 2.3k /min 12 T A~ C O & T AR
i 525 H A Z AR U 75 A ORI 4 26 U 72,
PEBG TS ZIEA Fluidyn £13 3D-CFD Y — )L “PANEPR”
W2, gL % Table 412, AMBEKANTO
ka0 ATk % Fig. 81277, Fig. 8107k &h7=0
~DIFRERE 7 2 B es &[RRI E 3R E U 725t 5 Loty
IS TH 5, KFEFITIE, Table 5183 &S0, Tl
MEMA~CZRZIUTR LT, il M, dbo 456
DA A ZRE L. iH127 — ZAOE A FENE L 72, FR
BEOHHEAL YT T v b h SR IS B 58
BERICI S FIACTH D, FHCEBEENESORETH 5,

1R Modelling tool “PANEPR” input for
evaluation of gas detectors locations

Category Parameter Value
Release Gas type 100% HC1
source Gas temperature 10 degree C
Release height Ground level
Release rate 2.3 kg/min
Meteorology Wind speed 2.0 m/sec
Wind direction Case study
Ambient temperature 10 degree C
Other Discretization technique Finite difference method
conditions Governing equations Continuity eq.
Navier-Stokes eq.
Internal energy eq.
Turbulence model k-¢
Gravitational force Buoyancy model

Obstacles in domain Vertical cylinders (tanks)
Cuboids (buildings)
Oil dikes

Monitor point 7 points (D-( in Fig. 8)
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BEEEEN  Location of obstacles in “PANEPR”
simulation domain

1L Case study in “PANEPR” simulation

Case Release Point Wind Direction
A1 A East
A-2 A Southeast
A3 A West
A4 A North
B-1 B East
B-2 B Southeast
B-3 B West
B4 B North
C1 C East
C2 C Southeast
C3 C West
C4 C North

(i) Ay 32—y 3 VAR

O~@D I RA 5158 6 Nz BE RS T HIE O IRFH
ZALDOBI & U TFig. 912 Case A 1D JIFER #/R,

%72, Table 6 1CIF AL K UORHA A RE L6
7—=220T, O~ODOM A, 5455 iz Tl
REEFZEDTRT (ﬁ)ﬁmio“:ﬂ:ﬂfw%*% AT
T34 %), Table 647! ﬁ SEIRE L LT
1~3ppm D 3L~ E{RGE L7GA 2B % L ~ULIS
X35 4 AMAEIC & 5 VARG ERT,

ARBEHETE Y -V ER L0 AHBHRENLE

10 ¢

CORSCIC)

0.1

Concentration (ppm)

® ®

0.01 ¢

0.001 - - - - '
0 20 40 60 80 100 120
Time (sec)

BEEMEM  Case A-1: Time vs concentration at each
monitor point

(5) HEHELD 47 2 W1 8% C DIz AT ] 75 DR
Table 6 125\ T, LWEREIRIE 3ppm 12&E H L7235
4. Case A-1F LU Case C-20 20 — 212 DWW TIIM AN

AR 1BE LD LTINS 0, 7 ARMEHL
LD BEEA T — 2 LI L 7z,

(6) 77 AR S T O R

F9. Case ALK T 5 H 2 MAIgaRiE & & b |k
0.5mH 12 #6515 SR HRIX % Fig. 1012789, Case A-1
IZBWTE, MEFHSINIT A DOBRFIHTIREL & A 5
5 OIS IEHRARE AR U TR R ST fEd 5 4 2
B ODATH S, LT, TF Y FNODH
Bl & BRE U7z [T/ ZBAIR @ % SR RRXIZ B
T ERE ZRTALA NIRRT 5 LR TH 5
EHIr L 72,

[ 4% 12 Fig. 111278 L 7= Case C212 551 5 SR
BT, HABAEROICNA TGrIKE S 1504
2R RIE % o R R SRS 3% b 5\ IR 5 5 MBS
HBHEHIW LIz, T2 T, Case C2IZBWTIIRER D
O > % NIDD I ARAIE E R L 8 sl r — 2
(b L B VR 12361 B4 H A 2 OBFIG
B LT L& 5wk ‘ibéty) H 72 1Z® DN E

I 2 AT 52 L & LT,

1NN Prediction of released gas detection for original layout of detectors

Maximum concentration for each monitor point (ppm)

Number of detection

Case

©) ©) ® ® ® ® @ Ippm<  2ppm<  3ppm<
Al 4.1 2.8 0.6 ND ND 0.7 2.6 3 3 1
A2 1.6 0.2 0.1 ND ND 3.9 3.0 3 2 2
B-1 44.9 0.2 ND ND ND ND 5.0 2 2 2
B2 26.1 ND ND ND ND 0.6 135 2 2 2
c1 2.2 0.6 0.2 ND ND 4.2 34 3 3 2
c-2 0.3 ND ND ND 0.3 5.5 0.9 1 1 1
ND : < 0.1ppm
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= Wind Direction
(ppm)

[ Release Point O Monitor Point

—_
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[sesele

[00s|l0 000
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oved gas detector P
i .. OEE.E TORRY

[E RN RS . e
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TRl

IEEELN Case A-1: Concentration contour at 0.5m
height above ground

& East

=
(=]

S = N W A Y N o ©

o )=>Wind Direction [ Release Point O Monitor Point
pm,
N
e
¢ 90,
added gas detector o
o R Y
L ‘
-8 IEREL] - s
i N
[e0ee| **00s ¢ coc0 South
East

m Case C-2: Concentration contour at 0.5m

height above ground

1L S8 Prediction of released gas detection for modified layout of detectors

Maximum concentration for each monitor point (ppm)

Number of detection

Case @ o @& _ 6 _®_ @ Ippm<  2ppm< _ 3ppm=<
A1 4.1 4.6 0.6 ND ND 0.7 2.6 1.5 4 3 2
A2 1.6 0.1 0.1 ND ND 3.9 3.0 5.8 4 3 3
B-1 44.9 ND ND ND ND ND 5.0 ND 2 2 2
B-2 26.1 ND ND ND ND 0.6 13.5 ND 2 2 2
C1 2.2 0.2 0.2 ND ND 4.2 3.4 8.1 4 4 3
C-2 0.3 ND ND ND 0.3 5.5 0.9 4.6 2 2 2
ND :<0.1ppm
R AR OB S & ORIENC & B A 2RI WL TV B 2 LT, B OB 7 EL s

P D DI A 2 M il % Table 7128,
A LETD Table 6 12xf L. 67 — 24 TIZBWTHRAN
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XG0 5T 5
(CaHf/ V2 o A1 RS > 2 74 COMPATHD B 78

KHERERBEE BR) 7 aBeiiei il 182

ol — X
Bt B T R e 2
B2 i e HE 5 AF il

EL®IC
ARRTIZZDDEZF ) I 2T uTFA IS AL
UL A Iy 220538 Th . WKRMEDK S T1L
G (DUN. ) O 228 % e RIC L
TWb, AHRNREPNE. Bz 4 v/ BIZHAN
THMA A< (Fig. 1), MEEICBId 2HEE < |
T B > D AR AR L2 BRERC T 8 7 ILIE R0 R <5 D A 2 i
THIETE S EWIFERH B, 261, a4
VISOBE AR TREORFANZ L DEN 28, WkE
B B NI RENE & B L 22 O R A S h,
WAXY =D —RBROEHLETFHETHILELLNT
W5, ZO&S 5IEE,E, KHAG LB () i
KAL) L ALRITT A 2 R a 3 o AR A RESE L <
W33, xaRa I ZENTIC KD L ROV OZE)
PRITEBZ LS Ik -7 T, ZOMBIIEST
o7z, B S -G & BIR AR ORI
OS2y 2 49) ERMHL. 20 ETREOZLE)» 5
FRRER I A HET B Sy o 4 T DL TH >
7zo LDLAENE, A4KRT I 2IHOIRIE L 72078

DNA 20,000 Genes — Genomics

4

mRNA 150,000 Transcrips — Transcriptomics

4

Protein 1,000,000 Proteins — Proteomics

4

Metabolite 5,000 Metabolites — Metabolomics

BT Central dogma of biological molecules.
Metabolomics is a kind of omics
technologies that monitors the global
changes of endogenous metabolites
relating to biological events.

HETHDZ b, REWIIHLTS2Y o A @
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HENINA XV —h—FEREEIHITHIEEL
bhb, Sl ZOMEEFENT 5.
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DEFHOKE FEFEN T 572, TDORDY
RN E S IR 2 < FET 27529 2 A 2
BRMNSER I NS o Tnz, L L, REKIG
SR O R 2L RIS A SN HlRIE T H
5, ft-T, ZHOKE EWYL ORI N8
Yo A, FEEIERATE X QOB BR LB
BItRCTh 2 fREME R S b, 22 TRAE, X
R#OBHAKEETH > TE. ZHOK X 5 RED
EEbS2y oA BB &, REoZEs)
DREXTHDNT OS2y = 4 OLH” 455HT3H
HBaEERL, ZOMBEAERIL -,

82

FRIEZ 2011-1



AZFROIV AMREXETIRBM/NZT (8IS X7 ACOMPATHDR

Urea Cycle pathway
Detected metabolites ‘e,
Arginine CAcd -
T t
Citruline Pyrlllvate ycie patiway
Ornithine (D Acetyl-CoA 1
Glutamine
1 )
Oxaloacetate Citrate
Ve \
(S)-Malate
[ @ 2-Oxo-
Acetyl-CoA \ I > glutarate 1
2-0xo-glutarate AN /
Fumarate > (@ Fumarate | Succinyl-CoA
Succinate —S5— Succinate |

BEEEE Metabolic pathway analysis scheme. Step 1: the number of up- or down-regulated metabolites is counted
on each pathway. Four metabolites are found on the TCA cycle pathway. Step2: p-value of the pathway is
calculated as follows: (a+b)!(c+d)!(a+c)!(b+d)!/(nla!blc!d!), where a=number of detected metabolites on the
pathway, b=number of other metabolites on the pathway, c=number of detected metabolites excluding
those metabolites on the pathway, and d=number of all metabolites on all pathways excluding those in the

list. In this figure, a=4 and b=5.
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TEHE : T=-logs p(x) 6))
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1IN Entropy of Metabolite A changed by 3
different conditions.

Condition Change Probability Entropy/bits
1 10 0.83 0.28
2 90 0.09 3.45
3 100 0.08 3.60
Total 200 1.00 7.32

Change: Quantitative change of a metabolite between Control
(not shown) and Condition 1 or 2 or 3.

1P Entropy of Metabolite B changed by 3
different conditions

Condition Change Probability Entropy/bits
1 40 0.48 1.05
2 60 0.32 1.63
3 100 0.19 2.37
Total 200 1.00 5.05

Change: Quantitative change of a metabolite between Control
(not shown) and Condition 1 or 2 or 3.
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