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Technical Challenges and Progress in GaN

Crystal Growth and Processing
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Sumitomo Chemical Co., Ltd.
ICT & Mobility Solutions Research Laboratory
Seiji SARAYAMA
Takashi Sato

GaN crystals are difficult to grow and process because many defects occur during crystal growth,

and damage layers form easily and are difficult to remove during crystal processing. This study

addresses the challenges associated with growing and processing GaN crystals, which are caused by

their characteristic and properties. Inversion domains, crystal defects generated during crystal growth,

are resolved by combining vapor and liquid phase growth. Moreover, damage layers formed during

fabrication is removed by chemical mechanical polishing.
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LN Melting point and vapor pressure of semiconductor crystal materials
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1. GaN#ESOFHE. RRFE
(1) GaN #5hDFE

L5 TN, 2 SN T WS 2 PREARE T
AGe (V<= 2),Si(¥)ar) . GaAs (7‘]‘)'?
LHEE BALA Y 2 4) BHHVIEIP (£ ¥ ¥ A%
Bt A > U7 24) &, Table 1IZ/RT L 912, Bl
#1930 ~ 1420 CTHh b, TNHREATE TORERTE

1.2).3)

Semiconductor crystal Melting point

Vapor pressure
por'b Vapor element

material (°C) (atm)
Ge 938 10° Ge
Si 1414 10° Si
GaAs 1,238 1 As
InP 1,067 3.85 P
GaN 2,200 6x10*
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#EIZMOCVD (Metal Organic Chemical Vapor
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MOVPE#IZ B EEESHum/hTH 5 DIZH L T
HVPEZE R Aum/hE S#HTH 5, 72, MOVPEH
TIEGabAtic %{Al?lﬂ@ﬁﬁ%ﬁ’% % w7z AINRInN
BRUOZRSORMAMETIRTH L. Zh5ORY
DENH S, MOVPEZEZ 7 /354 Z/ERH o MR &
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Method

Characteristic

MOVPE (Metal organic vapor
phase epitaxy)

Vapor phase growth

Thin film GaN crystals grown using a metal organic
source and ammonia gas on a substrate

HVPE (Hydride vapor phase
epitaxy)

Thick film GaN crystals grown using a metal chloride
source and ammonia gas on a substrate

Vapor phase composition®

GaN crystals grown using metal Ga vapor and NH;, N,
at ~1,200 °C

Liquid phase growth Melt growth?®

GaN crystals grown by slow cooling using N, at high
temperatures and pressures (6GPa, ~2,200 °C)

Solution High pressure solution

growth growth method”

GaN crystals grown by supersaturation control in metal
Ga with dissolved N, at high temperatures (1600 °C) and
pressures (1-2GPa)

Flux method®

GaN crystals grown using a mixed melt consisting
of metal Ga and alkali metal (mainly Na) with N, at a
temperature 800-900 °C and a pressure of <10 MPa

Ammono-thermal
method”

GaN crystals grown using poly crystals dissolved and
regrown in supercritical or subcritical NH;

5 Copyright © 2025 Sumitomo Chemical Co., Ltd.
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Transition of GaN crystal growth
(¢: GaN crystal thickness)
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Surface Back surface
172}
8 (a) ¥ [uum]
2 +c: Ga polar face
1 .
3 —c: N polar face
. .% 2
o B 30
L3
> ()
() o0 40
gl & ™ —c: N polar face
= | . 504 .
~ | = 1t
= ) ' (pit) +c: Ga polar face
= y .
g (hillock)
5 70 4] e ¥ \
= 0od0o20 30 40 50 6070 ed 90 0 10 20 30 40 50 60 70 80 40
A H [um] [um]
S| (© (d)
>
=)
=1
o
=]
. i
=)
[=]
g , A J\ I\OO nm
B " uljﬁo nm
| 2 S v
sl s }
o 8 [ aanes A AN A P
gl = womz 05t wim 7087
8| &£
S| og @) —c surface
5] Surface  +c surface +c surface
&
S
° 1 +c foe 1 +e CMP MRR
= +c surface < —c surface
g
15} —c surf —
2 Back surface —C surface ¢ surface
3 +c surface

B Surface and back surface of the GaN crystal after processing (CMP)

(CSI: coherence scanning interferometry)
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THHIL L 72121CNa7 T v 7 AP X ) GaNK; Sl &

5.8 kv X

(b) Plane-view SEM image Ga polar face

1.08

of a pit
N polar face

QCross—se:;wilz:l SEM 1mageJ (d) Schematic showing
(a) Photograph of a GaN substrate P

with IDs

the cross-section near a pit

Photograph showing a GaN substrate with inversion domains (IDs). Plane view and cross sectional SEM

images

Flux crystal
Ga polar crystal

Growth interface -------

HVPE substrate

Ga polar face

N polar face

‘v’ 20 um

IDs and high impurity concentration region around IDs

BEE Cross-sectional fluorescence microscopy image of an GaN crystal with IDs (flux crystal on a HVPE

substrate)
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O W HEOLIEMSHR TH 5. HVPER T i3 K i
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Flux crystal

MEHEZ AR TH Y, Fig. 5TBEINTWLD
X, FOHMEZABEOMETH D, ZOE Y FOE LI
Na7 9 v 7 ZfEMPEELTBY ., Zofmo ke
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TWBIEDNEZBNS, S5, TDE LIZIENa7
5w 7 25 CGali i CHRELTHB Y. ToHoktn
AR~ E 75 TWh, Fig. 5 (0)IZT. Na7
5 v 7 AfE SO IR KR L 725k (#R1%AT 5 —
AL L 75 038) 13, R & ) RISED IO T
INLTOWBEHENGDD. THiINa7 T v 7 AEEDR
EEEﬁ*@ﬁﬁib%@@ﬁﬁgﬁﬁﬁw:a%ﬁ
LTEY., GalthfA Pz H w0235 X)) 1
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D bo X5t sk e ¥y hOF DS
F\ Na7F v 7 AR & ) & HGatidh i o B A5 ik
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Fig. 612 R finEI # A3 2 HVPEME M ICNa 7
I v 7 AP CTGa R OB R % 17 - 72 R & o B

Ga polar crystal

Ga polar face

/

pit

Growth interface

HVPE substrate

m Cross-sectional florescence microscopy images of a GaN crystal with an ID and a pit (flux crystal on a

HVPE substrate)

(a) Plane view CL (Cathode Luminescence) image
DSD (Dark Spot Density): 3.8 X 105 cm2
(DSs: 46) / (area size: 127 um X 94 um)

10 pm

(b) Optical microscope (differential interference) image of

EP (Etch Pit)
EPD (Etch Pit Density): 2.3 X 105 cm2
(EPs: 35) / (area size: 141 um X 107 um)

m Threading dislocation density (TDD) evaluation of the +c plane surface of the flux crystal (lux crystal

on a HVPE substrate with an ID)
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Cross-sectional transmission electron microscopy (TEM) image of a GaN crystal prepared by flux growth

after mechanical polishing
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|
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[ i

difficult difficult

Index of crystal processing
difficulty in a radar chart.

Chemical stability

—Si =—GaAs =——GaN

Hardness

Brittleness

BN Radar chart showing GaN vs. Si and GaAs crystals about three key indicators for crystal processing.
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S Plane-view CL image of a GaN crystal (a) before and (b) after CMP, and (c) Cross-sectional schematic of

the GaN crystal before CMP.
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F—7 ARy NOABIE SN, DD T 4=V F
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MBI EICHFEE LTS E, CLEHGRTIEY — 2
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L= ARy bET A=V REBOTL M X MH
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Development of a Plant Growth Regulator,

ACC
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Yuki IKEDA

ACC is a naturally occurring non-protein amino acid that is rapidly converted to ethylene in plant

tissues. ACC has unique activity as a chemical thinning agent in apples and stone fruits that provides

fruit growers with a new tool to reduce their dependence on labor for crop load management.

Furthermore, ACC is an alternative to ethephon in programs for coloring table grapes. ACC is highly

safe for humans, animals and the environment, and is exempt from tolerance with the US EPA.

&I
SETHLIF LI, HWOREZHET 5%

B LTI ERfICH S THE s P, BIETiR
F—FT o, YRLY Y, A ML=, TTYV Y
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ML sho0 K] YA VESD—-DL X
NTWbe TF L IE, FFOFF, RIEOEHA, E
b, SEOB%. BFRER, HRER L, oS
SELBEHFREZHE T 2. 29 LIMPOEFICS
BB e 52 2 2mN L. = F L Y IEBEN R
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Importance of manual fruit thinning for enhancing harvest value in stone fruit orchards

Stone fruit orchards use expensive manual labor to reduce the number of fruit per tree early in the season in order to
achieve larger fruit and higher crop value at harvest. The photograph on the left above shows an individual peach fruit
with a high number of fruit per shoot whereas the photograph on the right represents the commercial crop load (number

of fruit per shoot) after hand thinning.

RRERAEEICBOTIAMICEENH IR TWS, YV
THEIZBIT MR EREGR O EL R HEO—>
LR TH ), THIFERREDORE » FHET
55D THbDo LEMIHERIZ, BT A P TEEONR
BELT, IR EORERZWMO T L TREDTA
RERELL, PHEROAfifEZH L35 FEE LT
FHENTWE, —J), EE, 22%Y v, AL —}
F ) = EOMEE TR AR bR STk
PAAEL e izh, BIE TR AR EBT 52, T
EEIC L > TR LR (BT, FHE) »17b
NTWLOPHKRTHS (Fig. 1)
IFLVRMAITH A2-7 00 T F )V K AR Vg
(Z742) & VryITofERe. 78y GFICE
M) oFte (7 vy 7=y) BE2EETLHBT
BHINTE, LAL, T7F7IE SiETEWE
I THZ LIS o TREMENE T 52 &0
LNTEY., HARHIC L > CTEHBREOR DD
Y% Z0kHI, TFRVICE AR T ASH
HTHhrI NS, VIO ETT S5 HIZBNT
EFERBEOFEL LTHEMNTONTVWS, 7.
I7 & VI REESE coOLFRR R s
T, 2k, =782 [BIEH (T 295%) |
EIIEN B ABFRRIn 25 S L, BAROEHZ
B, BRIIIWIEIC D 2 055 WHEMEDSDH B 728D
Thbo SHIT, WHEREICZ TRy 2 L7256
Bl T FIR TN =) =R oFORELr B &
L7AEH) | FREERIEILMEZ X 2 RN H 5 &
5B LB L S s W H b, Dlbhol
EWS, FRRRVEAMR BRI b A BB 2 fi5 A
/BRI ORBAIMBE S LEL SN TWwiz,

1-73 /7y r7a7anxy1-AVvR B (ACC, Fig. 2)
X, BARFUCHET 28 o7 BN T I VB Th
%o ACCIE. 19794E TN T T L » ORIFKTH
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BT EMREESN, RWHSOMEREFIHL TR
I F L UICERENDLZ EN S, BELEwE
LTSN TW2, ACCDOIFL v ~DE
Pz, ACCERMBLL 72812 ¥ TR ITB VT
WHEERLPIHETL, HHABHICE—2 202, 20O
HBOHM T2 1A L MREF TR T T2 LA
WEENTWD, 7k Y DHMER O 7 v A Y
W& B HHMEFROSICE ) ZF LV IChREN S D
WXL TY ACCIEBEEIBICE ) TF L N4
ENMb, 7RV EACCTIRIF L v DA B2 E
KRB0 ) v TRERBEOREOTHRERLEN T
R o EEC BT L22a. ThEn s 55058
PN RO WIS S,

ARTIE. ACCOAEWRhAE, BH), Bk, W7
RBIEANDLEVEIZ OV THET 5,

H,N CO,H

Chemical structure of ACC
EYRHR

1. U2JICHd 2HEDR

20204E12A4 ) 7THOZIY T =0 —=x TN
T rHIIBWTC, ) I [Modil %*GCHHE
B R L 720 40%KEVERA] (Accede SG) & L
T ACC%100. 200, 300% 7213600 mg/LD#EREE T4
AROBARX B HA L, BB B & R L 7ze i
EALPREE X, EPPOBIUAKPP 1/135 (4) (22D &1E
W DEEMEEWEET 572088 Lz, MLFL, Rg
OFHEENLS mmOFEE T, E—F —AMEHRT H
WTIANZ 7 —)VH7211,000) v b VoA TITH
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Nizo KRB, 7V 7 afbgerey 7oL
AR CTHEIEL 720 KX OHFR2RDOBAIZOWT,

FITEIRE S L O FRRERNIZ. ThENIRD -0 DFE
B REHARSFHL -, MRHRIE HRFE (1004
BEdh-)ORFEH) L LTERILLz. RABRIIBT
5T RTOMARIE, ACCEUAit248H BIC, FEHER 2ok
WEBFRIHE ., BEENICHFAESINEWAN L
W AARDZDHII0RE) ICFTEREICIVRFERE
L. TOERER L7z, T, DRI TR
EEEBITINZ Y —IH7-)OIEZLEL T,

INBHDOT—% %Fig. 3IT/R T,

ACCIRE DM E, EFRF (Fig. 3.0) BLUF
WRTHRETLULEDD 5 REH (Fig. 3. i) IFEHRY
WA L7ze E612, ACCHLEBEE DMLY, IX
o RERR (Figdii) BLUINZ -
7o) OILE (Fig.3.iv) ANEEEARLER ICIERRAY I L
2o SNOHORERIE, VU ITHEAE L TACCEEH
THZ LR EHMIIRL TS, ACCEMHT
HZ LT, EEEIFRBICLELRTH TS
ALz, FHREERBIPINI ¥ —VH720)D
RO X D EWlifE 2 17 1 882 2 LATRE &
Hhho RERZFELLZBIIBVT, REMIFFAEL
o 7 LEEX X 0 b ACCALICILEHSHE N L 7228,
ZHIERERO RIS R IEEREOMME 72
LLIMRETHLEEZ DN,

300

250

200
150
e
100
N l
0

100 300 600
ACC concentration (mg/L)

Fruit set (fruit per 100 flower clusters)

205
200
195
190
185

180
175
170
165
160

100 300 600
ACC concentration (mg/L)

iii

Mean fruit weight at harvest (g)

ACCIE, Wy oofRA & L TKE, xFT o,
AFF. TITVNV, W77V A. FUTEHFINTE
D, ZOMDOV OHDOETHBEHRIEEIH#EATHY
5o ACCIEZ. AN Y )V, F 7% L VEEE (NAA) |
6-RYINTF= i EOBRFORHREA LA GHE
T, 200 mg/L7*5400 mg/LOEECTHEZHE L
THEHT5Z <‘:7b TX 5%, ACCIE. V) ¥ T DB A
%F¢u%(%%®¢% WETHERORNELHEED
B MRERICBVWTEEMNIEI NG RE) | o
SEWEEH25 mmiZe b5 FTOMBICEHETRETH
bo ) Y IOREIL, EEDLS - 20 mmd & XIZACC
W LTI D RSB DI L., o  ofE
FNTRFEHNS - 12 mmD & X REE RIS, 2D
ACCOBBEDFFEIZ X D KPS X D ERA LA
DIAIVITPRENES D2/ EER, RPORR
FILERY R0 A, VY TEERIZE 5T
HYUGY— Nk b,

2. BREREICHTIHEDRE

20204E12F ) Yy DORFHFTF v =V 7 IZBWVT,
A7 %) v afl [Orion] %0 ISR L FhE L
720 Accede SG& LT, ACC#%100. 200. 300. 400,
500, 800%F 72131,000 mg/L i C LA X ) |2 #Af
L. FRRE2TbLVELEFHRX B X ACCE K
it TFEREORZT - RBX (FRHEX) &g
L7260 800 mg/LB & U1,000 mg/Lo i EALE X

250
o e
g a ii
200
Q
o
E 150
=
Q
E
£ 100
E
: ) l
G
=]
: l
g 0
2 UTC 100 300
ACC concentration (mg/L)
42
§ 41 iv
3 40
<=
o} 39
o
Z 38
S
5 37 A
£ 36
s 35
&)
34
33
UTC 100 300

ACC concentration (mg/L)

BEEN Effect of ACC concentration on fruit set (i), number of fruit removed by hand thinning to reach a
commercial crop load (i), mean fruit weight at harvest (iii) and fruit yield per hectare (iv) of apple cv.Modi’
Bars with different letters denote significant differences at P<0.05 using Tukey’s HSD test.

UTC, untreated control
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EPPOBIAMEPP 1/135 (4) (2D X1EM DR &M%
FES A H TR L7z, AL, BAfERT (BBCH 57:
pink bud stage) {2, E—¥—NEHFEHEZHEHL, 17
F—H7=0800Y v M OWARETIT o770 KRR
. Iy aftEaeTa y 7o {6 E TEN
L7:o ACCORHERHIE. FRHEER (Bifi%48H
H) 1215 - 20D v 7V (IROBARD 720 A5H
3507E 5 Z fefit) X, HRE (FRHEAMOBE]L
A—MUdHz)oRFER) & LTERLLZ R
RoF— s UER, TToOBKIZ, EEY RS
R, FEMICHE SN EMAM L NV F
TFHBICL O REELZREL, Z2ORERH L, £
7oy PHERIIXIAD 2 ) OFHRERER B L URE
WEZE L7 S5O F—% %Fig. 41287,
ACCONLHEEA300 mg/LE#B2 5 &, HE1A—
M7z DREH O (Fig. 4.0) 12X >THES
B GV B IEARA IS L7z 720 ACCO
FEREE ORI L LT FREICL D IROBARD S FR
FREINDREREHKDWATL THA L7 (Fig. 4.ii) o
ACCOMLERIEIEAM00 mg/LEWA 5L, RENED
FHRIX & B L THF A L (Fig. 4.dii) . B
TR E B RSN e COMBHERIZLY, UL

Fruit set (No. fruit per m shoot length)

Yield (kg fruit per tree)

ACC concentration (mg/L)

TERFDORFEY A AHNEBICKEL 2572500 (Fig.
4.iv) . FHEEEZOMIMIBAD -0 OREK
DWHEMHIICRIES T, AW IZ A L7

(Fig. 4.iii) o« SNHDOTF—F1X, ACCOH A7 ¥ ¥
DEREEBA S, FEECLZHROLEREZK
TRICHIE L. RO RERR LM L% E
FTHIELEERLTWS, LA LFEKIZ, ACCOULI
ErRL s e, BERRIFEAE L, PHERE D RFEIL
BB T L WHREESH L E LR TS,

—EDFRERIZ BT, BARBRHIC X 5 ACC DI
ZHIIIKRELEDDH LI EPHREENR TS, D
7o, BEFRRPLTHENROY A7 BT 51213,
MRS L IEY 2 ACCOMBEE2RETH I ENE
HThb, SHIT, BRFEREIZBITSACCOMHH
MiE. PRSI 2R L 2R T L2 Tldh
L BRBERLEEDLZETTRHEOLER#40 -
60%BHIKT B LICHBEER D,

ACClZ. kE., 7V, 7 7 AIZBWTERED
WAL LTBFEIN TS, ACCIE, BifEri (BBCH
57: pink bud stage) 2*SAEF¥% T (BBCH67: flowers
fading) ¥ TOHMIZ, EE, A7 5V ¥, ZEE,
A4 = b F ) =% EOMEYIEHNRETH B0 7272

160
140
120
100
80
60
40
20

Number of hand thinned fruit per tree

270
265
260
255
250
245
240
235
230
225

Mean fruit weight (g)

ACC concentration (mg/L)

B Effect of ACC concentration on fruit set (i), number of fruit removed by hand thinning to reach a
commercial crop load (i), fruit yield per tree (iii) and mean fruit weight at harvest (iv) of nectarine cv. ‘Orion’
Bars with different letters denote significant differences at P<0.05 using Tukey’s HSD test.

UTC, untreated control
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uTe ACGC 112

ACC 224 mg/L

ACC 338 mg/LL ACC 448 mg/LL

Effect of ACC concentration on coloration of ‘Red Globe’ table grapes
Photographs were taken one week after the first ACC application.

UTC, untreated control

L. BIAERNCTE O34 2 7 53d BHEAITIZACCE L
MLTRESRV. TORMICE A LA, &
HEFIAERIEOIMB M L. ACCIZ X 2 BIEHED
DENEIDZHMTAIENHERINE, E5I12,
ACCEIERETHROTERAZ ) VIZHEMTHZ &
W TERV, 2. EOTLRLHEEDY R 7 A3
572D TH b

3. TR 0EBREDRE

NV—DF 5y - FA=IZBWT, A7 Y W
[V Fra—7 ] OoFOREICKIZT ACCRELRE
DWBH ML 720 ACCIZ10%#H) (Accede SL) &
LT, InNZ%—VH7201,0007) v MVOKET=D
DT R M Lze WFRR I, ML X RIX 35
X OFACCHEREL12, 224, 336% 7213448 mg/L (B3 &
ELTINZ Z—NH7201. 2 3, 4U v FVITHY)
DX4E Lize EBET v ¥ a7 ay 7323
DL 4 RKETERL 720 ACCHLEIZEIENSD - 100%
BTy r] GEBgLl) (&L 2R R TIT
W, THRIC2I0 H o & F2hi L7z £ XN O
D7 F7 ORI TV BL0EDORFEIZY 7 24T,
BHHFMEIT o720 7 P IZ2EINHE L. ZIUHEH 12
FSEMNC R RE L A B L NVIE L RO A Z A
o720 IWHEIZIRMI DO ACCRLEE. 521 H# B L 028 H
BIATo 720 KPHEHICHARON-EOERIL. &
ERISTTA2HEGE LTELL,
WRICBIET Y I T2 BEOBERHICL LR
ANOFEEIL, BRESMFHBNTH LA, ACCULE
BB ERL I HEITT B ARFZETIE, [Ly B
O—7 | I2BWT, ACCHLBL D512 J T3 WAk 7 i
FEARAF IR DS, A DEAT 2 HTHRIZIIBIZE S
72 (Fig. 5) o ACCIZ L 25 OMRAEIL. R DOINFE
RSS2 TH Y SIHRXOAR TR D37% L2
FEWICHRTREZREIGEL TW Do 720128 L,
ACCOE IR E TlE BB D80% A FEZ W RE 2 AR 2125
LCw/- (Fig.6) o
KRIFFEOFER T, AT By oA EIEEICACCE
352 LT, Mo E IR X ) £ <
DREZPHETELNEELH L LERL TV,
MOWFZETid, ACCHLBIIZ X 2 BEAEDOIEEICLD
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PHEDF— A% 1§ 5 2 & T REROPE RN % I
5130 EAIPUHERH Tl O 2 Rz D%
ZWSELWEMEIREIN T2,

4. ACCHLIFLUADNERIZHITHREDFE
EEBIPY VITDOEIIBIFAACCIZEL A F LY
AR R 9 % 1 O 2 & BRI FEBRIC X D BET L
72o D720, ERIZIZFENVREOL TR
W, EE[7L—N—YvF | BLFYyra[va
A—T741] #iRERE SN RS TR L, T
AYRE L 72 BERE T, 300 mg/LOACCTE 7213429 mg/L
DIT RV &SR L. —IREBEENICR L7, B
Ho 2 A58 0 ), EREE2E L%, HHE
FHCE AL, BEHTTS5 - 40 COWRETA Y Fa =1
Lo B LEEOIFL V%, KERA T VLB
BHOWIH A0 TS5 74 —=I12X D5 L7,
ACCB LU 7Ry BIZ X 5 F L VHUHIZIE,
WIEN S ERAA D Sz (Fig. 7) « EEB
T v ToEIBITAIF L VAERISHT AIRE
DFEIE, WHE HBFEPL M@ %2R L7z, ACCIZ
X BT F L RIS - 20 C o #PHCREAAY I HE N
L. COREHBATCEZ T A VICLAIT L VI

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

(% total)

Bunches removed at each harvest

UTC 112 224 336 448
ACC concentration (mg/L)

W Ist Harvest O2nd Harvest

Effect of ACC concentration on the percentage
of bunches removed at each harvest

Only bunches that had reached the commercially
acceptable level for red color were removed at each
harvest.

Bars with different letters denote significant differences
at P < 005 using Fisher’s LSD test. Percentage data
were arcsine square root transformed prior to analysis.
UTC, untreated control
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£
% 400 —+—429 mg/L Ethephon
E
Z 300
3
=]
&n
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o
=
1
E» 100 .
a cd 1
0 d
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Incubation temperature (°C)

Ethylene (nl/g fresh weight/hr)

500
——300 mg/L ACC a
400 =+—=429 mg/L Ethephon
300
200
100
0 e
0 ¢ 10 20 30 40

Incubation temperature (°C)

Temperature-dependency of ACC- or ethephon-induced ethylene emission in ‘Flavorich’ (i) and ‘Geneva 41’

apple rootstock (ii) leaves

Data points with different letters denote significant differences at P<0.05 using Tukey’s HSD test.

Error bars represent = SE (n = 5).

1 EN  Physical properties of Accede SL and Accede SG formulations

Physical property Accede SL

Accede SG

Active wt/wt% 10%

Formulation Type

Color Clear yellow
pH (1% w/v in water) 57
Density (g/ml) 112

Soluble Liquid (SL)

40%

Soluble Granule (SG)
Off-White Granule
52

04

I —BLTE,Po7%. ACCICLZZF L Vi
30 - 35 COHMPTTI b—IZELLOBWP LI—
Fiv TTFERNCE AT F L UHIE40 T F T3 LG
F7z0 SO ORERIE, W RERERICBIT ST
FLU VBB ORL BB EZ R L7275t 2 T 5
LbDTH5b, EHIZ, ACCIE. Bt s 5
LYo ENT TR Y XY A% A HICHIRIC
ELENTHBRFRTHEDOY X7 3 LIz W LR
BE N7,

SRH

ACCIZ, #HITd 5 Accede SL (10% wt/wt) B X
OKBEMR A TH 5 Accede SG (40% wt/wt) & LT
WAL IN TV B, Z O2HEE O WHI DY P %
Table 11Z7/R L7z,

Accede SGOBHLITIE, TGRS 2 AT
AR KEEA L. HMBRIZE L 7RSI %2 K
THIRZETL, Yo L1 gy b A7y — )V ToORE
ABTIE, BB TETHEZELEADGADOLN, #HE
DFEEFITIMDBHEETH > 720 TD720, RLREH] O
M BEFEPE DA T & e ZIVEPE L7, T HDE
(3. ACCORNDFFERAITTROBAEISER L T 5

CEMHH LIz YRV VERRS- T T VY VR E

19 Copyright © 2025 Sumitomo Chemical Co., Ltd.

DALD R LR EH DI & 138 Y, ACCE
KiFINFTHON T Lo 2K EER L, £
OMBETHETESEDL I ENHRINT, ZOBIZ
R O 2L S 2. BEOKEMNZ Wi
B7c0, BiET O ANARRE LTz, BT ok A
WCHBORRZET LT SNEDAr—VT v 7
WA R A RIS 5 2 AT E T, s
WANIAKRPThOTICEEOpHEZ /R L., LT
DA THEIIEZZ2VWbDLEEZ TWb, Accede
SLiZ, RSN T C b BATHIC T D RIS A
HZEDMHETH S, —H. Accede SGIZKHFTHES
W2k L. B OB CREIEMT 5, Accede SG
DO BlZEFig. 8IT/RTH, FLAEMBMEET LW

Appearance of Accede SG formulation
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EHTERRTE Bo MRA & S IENTALAWLEN T
HLTBY ., Mz BRI Z R,

SEE

ACCIZ19804E A HiEH s, #iicowT v %
COMENZEINT W, SFEFZFLEHINV— MR
FINTWZH, 7)) — k& LTOHBEIEHAM Y 72
RENH o720 ACCIE. T EI0L1E WIS TIESY
VORTERKT IV BBTH D KSR VIR R FE
A7) —IMEERCEIA S A D RiBETEE A LACCE
FFITE L HE L FIE—EE AT 5. D720,
ACC7 ) — k& RIAT B3RO 5B - KRN EETH - 72
(Fig. 9) o

COMEE RIS R, 7 — RIS % RS
RV RSSO WTHEMRE 2TV, R ETE
ZREEICHIET 5 2 & TACC L RBIET BRI
KL, ACCE 7Y — k& LCHBCcEbZLxl
WL 72, DB, #E L — bk, #ETak 2o
ez 330, BMMERENAF T aFVEREE LT
DRIELZMTTHEHNTE,

= - H - %3
1. WILEMEE

(1) 2k, RS X OB A
ACCEMAD VB ImO T <. T v bR

BLOREERG B 5 atkw i (LD50)li72"§§,000
mg/kgffE% LY, T2, T PO ARETIX
SN (LCy) #5100 mg/m*% L5720 W
NOEGRBEIIBVWTHRCITRD LN D57,
ACCOBHITH 5 Accede SGHOEM:TN: D MO THHL,
5000 mg/kgREOMREOBL L ORHIET. 75U
5,100 mg/m' DY ABLHE CIECERD SN Do 72
ACCEMARDOBIZ K 3 2 HIMEIL T BEETH D E
RS B B I TdH - 720 Accede SGOHRE X
OB IR 2 HE I3 RR O S e 2o 720 ACCIE,
JFARB L USCGOVTN T M A RS o7z
(Table 2) .

(2) HZAME, TS X O A
Sy MBIy 2% HW-HENE, BYHEEL X
O HEDAMERERIZ BT, ACCIHRMR % I S-$ 5 &
REAREDTFRD S 7205, ZOMoBmMEEEIIZD S
Nhedhols T 79 MCBOLTEFALIZED S
Nid-o7: (Table 3) o

(3) &4k - gl EE
Ty MBI FE AT EERBR T R
WK LTy B3RO SN e hro7ze T b ?{ﬁfj
W PR U AR T, BEhiRE B X ONE
RSB O b N a7z (Table 4) o JLER1HEAR
BRI BT ACCHEAIR G- R D N2 22t
A0 BN, BT HITABROM R, B O LI

H,N® CcoLH Base  H,N CO,H
—_, - + [ Base-H® xO©
ACC (salt form) ACC (Free form) Salt
.m Isolation method of ACC (free form)
Acute toxicity summary of ACC
Test type ACC TGAI Accede SG

Rat acute Oral (LD5) > 5,000 mg/kg

Rat acute Dermal (LDs) > 5,000 mg/kg
Rat acute inhalation (LCs) > 5100 mg/m’
Eye irritation (Rabbit) Minimally irritating
Skin irritation (Rabbit) Slightly irritating

Skin Sensitization (mouse) Non-sensitizer

> 5,000 mg/kg
> 5,000 mg/kg
> 5100 mg/m’
Non-irritant
Non-irritant

Non-sensitizer

TGALI technical grade active ingredient
SG, water soluble granule

FRItF 2025
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LA L TH BT BRI ISR R (10% EHMBIIED SN o - (Table 5) .
BRI R L ) V) 1A B LS B 5T
SN L1 S L RSN, BB TEAVE R (5) sEfzHEE
Bt RAIFTAWB L ORI % 7 B SR
SARER, <% A Y ¥ SERRLS178Y M A B 7= it
(4) HiEREE (BT IE R, 7 4 =— X525~k
5o+ A 7228 H B O AR BT I, CHO-WBLAIN % I\ 7= et Ak B 3Bk, L b AR I

158 Subacute and chronic toxicity summary of ACC

Species Administration route Dose NOAEL (mg/kg/d)
and duration

Rat Dermal, 28 days 421, 738, 1,054 mg/kg/d Male: 1,054
Female: 1,054

Rat Oral (Dietary), 28 days 5,00, 8,700, 11,600 ppm Male: 1,185 (11,600 ppm)
Female: 1,245 (11,600 ppm)

Rat Oral (Dietary), 13 weeks 750, 3,000, 12,000 ppm Male: 794 (12,000 ppm)
Female: 963 (12,000 ppm)

Rat Oral (Dietary), 24 months 1,000, 3,000, 10,000 ppm Male: 393 (10,000 ppm)

Female: 138 (3,000 ppm)
No carcinogenicity

Mouse  Oral (Dietary), 13 weeks 1,500, 3,500, 7,000 ppm Male: 883 (7,000 ppm)
Female: 1,071 (7,000 ppm)

NOAEL, no-observed-adverse-effect level

LY Developmental and reproductive toxicity summary of ACC

Study Species Administration route Dose NOAEL (mg/kg/d)

and duration
Developmental Rat Oral (Dietary) 5,000, 8,000, Maternal 982 (13,000 ppm)
toxicity Days 6-21 of gestation 13,000 ppm Fetal 982 (13,000 ppm)

Rabbit Oral (Gavage) 125, 250, 500 Maternal 250

Days 7-28 of gestation mg/kg/day Fetal 500
Extended one Rat Oral (Dietary) 2,500, 5,000, Parental Male: 271 (5,000 ppm)
generation 10,000 ppm Female: 647 (10,000 ppm)
rep.r Qductlve Offspring Male: 543 (10,000 ppm)
toxicity

Female: 647 (10,000 ppm)

Reproductive Male: 701 (10,000 ppm)
Female: 763 (10,000 ppm)

NOAEL, no-observed-adverse-effect level

165 Neurotoxicity summary of ACC

Study Species Administration route and Dose NOAEL (mg/kg/d)
duration
Neurotoxicity Rat Oral (Dietary), 28 days 2,500, 5,000, 10,000 ppm Male: 755 (10,000 ppm)

Female: 829 (10,000 ppm)

NOAEL, no-observed-adverse-effect level
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LELIENEN  Genotoxicity summary of ACC

Study Study design

Results

Bacterial reverse mutation study

Salmonella typhimurium: TA1535, TA1537, TA98, TA100 Negative

Escherichia coli: WP2 uvrA
— /4S9 mix: 1.5-5,000 ug/plate

Mammalian cell gene mutation study (TK) Mouse lymphoma cells L5178Y TK"” Negative
= /489 mix: 100-2,000 ug/mL

In vitro chromosomal aberration study

Chinese Hamster Ovary (CHO-WBL) Cells Negative

— /4S9 mix: 253-1,010 ug/mL

In vitro micronucleus study

Human peripheral blood Lymphocytes Negative

—/+S9 mix: 50-1,012 ng/mL

In vivo micronucleus study

CD-1 mice bone marrow Negative

Oral (gavage): 500, 1,000, 2,000 mg/kg

) ke W izin vitro/MERBB L O~y 22 H
W7zin vivo/MERERE i L 724558, Wi b BT
o7 (Table 6) o

2. WY - e

(1) Bz 543 5 1R

UCTHEELZ-ACCE T v MRS L2
By R PIRFICBINE N TERFIZGAT Lz D
. ISR 7-ACCIHALH A2+, KRB 2
£ 2 O K5 HDARE R R B S 72, T
Pr R ORI 3829 B & 7 S 41, Mgk~ TR
Ve - R Ao 720

(2) WP BT B
ACCOHEWIZ BT 2 IOV T, BEBDIEY
CRIEH. JESRH. OB, 28, BEE) cRiL~
XEDGEAET 20 TN OLEIERS S, ACCOFE
RN, ZBROBILMARICL AT L
Yo E, va YEEEEIZE ZMACC (malonyl-1-
aminocylopropane-1-carboxylic acid) O TH 5 &
EF ¥ (W

3. IRREHLLVEE

(1) ARHIZBIT % 55

MCRERRAR & H 72 K538 B & OVKHO53 iR BR
Ty ACCIEHMEMHEM TRETH o720 — Ty HIRK
2 72U RE K AR RREBRIC BV Tid, ACC
ZER I S, R RI3052 - 0.85H T
Holzo KPP TOEZSMHREEIE. ZREBROZIIHE
927 MR (2-2KBA) DERTH ). H#IZ—
LIRFENIIRILT B EE R DN

FRItF 2025

(2) LRIz BIF A1CH

MCHE AR % W 72 ACCO IRy T3 h B RE SR BR T
DI (20 T) 1305 - 30HTH 72, LigEH
TOFERREEI KD TOORRE L Rk, =H&R
DOBZUIAE) 2KBADAEK TH 1) . i Lk
FANERLTHEEZ SN

(3) TiERATYE
7a4 b))y eBREFRNE D LITRDIZACC
@ﬁ%%?‘fé‘ﬁ% THIIE L 725 BB K poeaa 12057 -
300.7 GRATFIME : 7.0 (pH<7) .\ 2604 (pH>7)) T
Ho7z

(4) VEMFRR
Accede SG#400 g ai/haTV ¥ TIZ1EEA L2
EZA, FRRBEITERBERAM (<004 mg/kg) T
Ho720 E72. Accede SG#480 g ai/haTEEB I
A7 &Y AT Lz 2 A, REETTOACCH
KRR I ZhE N, 008 mg/kgdB L U007 mg/kg
ThH-o72

4. FEEMEYICTT HHE
KEBIREY ., HREWE X BB 5 R R
#Table 71284 L7,

(1) KEBREDIZ R T 5 5%

ACCEMA DM, F+ IV ab X URKgEDZN
HPEME (LCs/ECs/ErCy) 1& £ Zh>117, >105
BLU021 mg/LTHo720 T2, Accede SGTD
KikEo2MHMEM (ErCs) 13021 mg ai/LTHo
720 SNODEIZERH DO FHEINSLEREKPOR
XD S+ <. ACCOKPEBIREM N M AT 552
EWEEZ SNz,

Copyright © 2025 Sumitomo Chemical Co., Ltd. 22



o
S

LELEIEWA Ecotoxicological summary of ACC on non-target organisms

Test substance Test species

Test type Results

ACC TGAI Aquatic organisms Rainbow trout Acute (96 hours) LCs > 117 mg/L
Daphnia magna Acute (48 hours) ECy, > 105 mg/L
Green alga” Acute (72 hours) ErCs, = 0.21 mg/L
Arthropods Honeybee* Acute oral (48 hours) LD, > 2544 pg/bee
Honeybee* Acute contact (48 hours)  LDs, > 1209 ug/bee
Bird Bobwhite quail Acute oral (14 days) LDs, = 343 mg/kg
Accede SG Aquatic organisms Green alga” Acute (72 hours) ErCs, = 021 mg/L
Arthropods Honeybee? Acute oral (48 hours) LD, > 43.05 mg/bee
Honeybee* Acute contact (48 hours) LDy, > 59.99 mg/bee

Aphidius rhopalosiphi
Typhlodromus pyri

LR;, > 545 g/ha
LR;, = 264 g/ha

Acute contact (2 days)

Acute contact (7 days)

*1 Raphidocelis subcapitata

*2 Apis mellifera

TGALI technical grade active ingredient
SG, water soluble granule

(2) HiREWIIR$ 5

ACCEMAED A Iy I YNFIZBITARORG B X
OHfide G- coz@vkmtk i (LDs) 132 hZh >2544
BXU>1209 pug/BHTH 720 F72. Accede SGTD
KB MMEIZENZEN>43.058 L U>59.99 ug ai/BHT
o720 Accede SGDOEFAME (Aphidius rhopalosiphi)
BIOHEN Y = (Typhlodromus pyri) (2B} 535l
BETOZMEFEM (LRy) FZNEN>5458 X
264 g ai/haTh o720 TNHDOZENL, EHTD
ACCOHEI B FIT T REIIR N EE X b7,

(3) BEUIx¥ 2EE
ACCEfMRD a) ¥ X728 5 2%E 38 <.
R G- TOLD, 13343 mg/kgTH ), EfHTD
ACCO BHIZRIT T B IR e E 2 b7z,

P X b, ACCEAB X UAccede SGOMHFLEIIC
x5 5 2 EEE IO TH < B H 2o TACCH
KB L 728 LCTHRENAME - G BEL X O
P ERMAANDERE IV D EE R bR, £
7o BB CTOXE), IR 5 BT I
HEOWTRERMHANETHLLEZBND,

EbhVIC
ACCIZ, % V87 BT I /R TH Y K
TTRA L T B A L2 2 i L CGREIC T F L

INEEHEIND, TF L FBTRE REOWK
AL SEOBRIER, BRI, thikEs L.
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WO SFLELRERELRAMT 258 %2R T
Wb, ACCIREIUE. V) v ITBIUBREROAEEARICE
AL RERMEFE LT, T2V L2 DETIX
BH7 Ko oROEERER L L TEFIN TV,
ACCIE. BEfEDY ¥ IHRA & B LT, RIEDHELE
15 - 20mmOEETE Y BOEZEEZ R L, VU v T
FEHE L THBAOEEEZH LTS, T2, ACCIEHE
B0 ETHRIIT 5 ME— 0B84 54 (2025410
Kiai) THO. EEHICKH L LN MR 2]
g 22T, PERICLAWMBIHE) BEE R H 2
2 N OHIRETREIZT 5. E512, ACCIREMT FY
DFRBIER EIRAY OB S ARET L LD TE,
WO F L VURFITH B =7 Ik L CEMME
Bdhb, TFLVIIHWHEEICBWTERREEHZ R
72LTBY., 5%, ACCOF - BREMBETOMIED
MtFc& %,

HEE
AZE % L2 BB R OEFTB L OFEHIBNT
HPF AR 2R L T B e s R b %  oHHF
ZEREB OB S FIT O L DIEFH L LT E S,
5| A3k
1) D. Neljubov, Pflanzen Beitrage und Botanik
Zentralblatt, 10, 128 (1901).

2) W. Crocker and LI Knight, Botanical Gazette, 46,
259 (1908).
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Chemical Recycling of PMMA: Technologies
and Strategies for a Sustainable Future

This study provides an overview of chemical recycling technology for acrylic resin (polymethyl
methacrylate, PMMA) and recent efforts toward its societal implementation as a solution to plastic waste.
Based on the unique characteristics and market trends of PMMA, the study highlights the efficiency and
environmental benefits of a continuous depolymerization process jointly developed by Sumitomo Chemical
and JSW, using a twin-screw extruder. Furthermore, it presents specific examples, including regional
resource circulation projects and plans for global expansion to establish business models that support the

transition to a sustainable society.

EC&IC

ARTIE, MREAARIIBIL T I AF v 7 HED
BURABBIL. 727V VEBHE (PMMA) Otidshn &
VA ZIVEROMBICOWTERT B, 72, Yt
HHEHE T ZPMMAT I AN Y H A4 7 VOFEIFHES
HEFEEDORY FAITOWT b, H e G5
PEBRIIAE X OEFN AT 723 & B EFORT 5,

HREBERDTZAF v VEEES SUEEYRM
BOBRIK ERE

20194FFE R C, WA TIIEMBLIME N DT T A
F v ZPEEIN, S5% S HTEE A JL OIS RE DS
THZENTHEENS (Fig. 1) Y —TJ5. BEEWIEA
HIIR35E M IGEL (Fig. 2) U 20% L DT
TRBEH G SN 5, BEEY OFARIL20505E 1211 )
TESIHMT 2 L FRENR TV DY,

* B © LAY 7 — KA — PRASH
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HARIZBWTIX, 75 AF v 7 EpER (Fig. 3) %
19974E A 5 20074 W I3 4E FI#91,40005 + >~ THER L T
W7zA FNRDBERA L. 202241213 8595007 b v &
o 72 BEREWLILE D BAEINICH D . 20214512
Z#800 b v & o TWAY U A 7 L ERIZHI86%
EEWVA, ZOIEEAENF =LY AN — (B
PO THO. COHMRAHEMH DA % & DOBRBER
WAPED o =FUTNIF AL ZNRrIHNI A Y
VOEMBFIIHED SN TVED, YA Z VTR
DFE, VA 7 VRO MR RN R A 2
V70 ADOMEN 7 L B 2 E D% o 4RI
FEOMKPLHBEA RO EHEET, VAL 7L T
&2 7T ATy 7 BEEY O#Y) 2 BT D R AR
HHNb,

KB - Keii% - KEBEREORFET VL, &
A R A E), BERYMEZ T &k 2 LRkl i
TR %V TEREAFENOBITVPLETH Y, BE%
TR VA 2 VR FRE L, AR L) A
ZVHRE MR O 2 T 2 2 DEETH 5,
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HATIZT 7 AF v 7 BEMRMEE DT S . 4
SER FIRRD —1R & 7 0 BRI S 0 F2BUIC T 72 I
DHADHED SN TS,

77 UIVEIE (PMMA) DIREE & MiaEm

PMM A 13 5 B R0 = A g O i P 7 &
2L OBENTHNEEET S, ShOOHEICX Y, )
%i417b—ﬁﬁﬁ\ﬁﬁ$777ﬁﬂ~\%W\
MFEGR IS —F 1 v avy, FX¥575—2T v R
DT ZI)NVAY Y N &SI b 725 HETE L fHEH
INTW5b,

PMMA®E N4 (Fig. 4) (320054EICE—27 %
Mz, SERK2907 b IZE LT, L L, RAEE A
ot X, 20224E I IZAEBIFI12H b Y T THA L T B,
— 05 AT TR I E 2 HU ICPMMA O R 35
ASELFICHERZ L TH D 202741213 20154E 12 R THY
10005 b 3L, 4ERIF3000 b S ISET 5 & FEE
nTwaY,

HENHEHEICBWTIR, VT Iy ThAN—R A —
FA—=%—HN—, NAHF—IZPMMARPH SN TH
0\ 20214F 0 DUy B [ A AR E 2 R0 785 5 07 H R
T5E, 1655720 FHH3 kgDPMMAMMEH X T
Wb, HEPBREETIX, BREILE 794 s Hom by
RKOLNTEY, PMMADEMEAZ NS DBEAIE L
TWb72D, TEFPEHE-> TV,

SHIC, BWEEROSEINICLD, VA 7 VT HE
M E L TOPMMADIEAS RE ST b,

PMMA® Y 4 7 )u T BV $H A

1. U7 EHOBE
—fEENC T T AF v 7 D) A 7 VIZE, T T
WITAITINETIANVIF AL ZNVD_DODT T a—
F2H 5
TFIVTNV)HFAL 2N, HHEAT I AT Y o
TR BRETAZ LT, BOHEME LTHHT S
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VHA 2V EETH D, ZOFE, FHFERT T A
Fork, TIAFvrOFFEEE L THAMETS
ZETTIARF v 7RI DT ANVFE—ZHIRT
&b, LL, BTS2 F v 7 OME R EICEGNWE
HRE A SN, SRR HPAASHIR S h 554
V%o

TFIANIHA T NVEE FHBERATTIAF Y I %
LRI R L, R E 25T v — R L EWHITR
FTUHA 7 VFETHD, SOTHER BohizE/
X—%TITAF v 7 DERFEEHCHIAT A Z LT,
AR L-HAHS R E 22 AR TH L, 7
SANVYHFA I NVE, T TIVIHA 7V CTilEE
72 % it BUHERE R BAEAT BLOIR A % Wik 32 FB & LT
HEHENRTWA,

PMMAZ A BIN TASH fe 2 IR & L i
TTERVERMENSHD, TV TV)HA 7k
M EHZORBEHTELD, FIHWN A 7V
BIEM B RIS BHTRETH 5o

2. PMMAO~YFUZILUSYAL 1L

PMMA R #5EkE O BEIEY R EH (PIR : Post
Industrial Recycled) &~ 7Y 7V ¥ A 7 )VEHHiD
BEAHED T W5, ERILEI V=T DR T 2
VOVBGER R SAE TR, LA 5 HHE S 2 PMMA
BEMESTIVTNVIHAL IV LT 7OV — i
BELTBY, 20234 1H &Y, COUH A7 VT S
V¥ — FZSUMIKA ACRYL SHEET™ Meguri™
ELTHFELTWS, SOYF A ZVT YN —)
F, W= MR L CHRBEAM AR T X 572
B, EREEROBOCEERCHEE COFENEHE-T
Wwa,

=75\ BB EHRICBESE L 72PMMA # 5 % [
JUL 7241 %L (PCR : Post Consumer Recycled) &, &
TEAM R EERIMBDRLEL TnB I EPEL, 7TV
TNV A ZIVIZIZHE L TV i, BB HE & R
#BEBHTENTEIEHLL, TNHNRIET S
EXTUVTNVIHA 7 VEORERTZFIZEI T,
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D7, HAENTIEPCRM ZH W27 ) 7L
PA 7V EALHEATEL T, % DEPMMAD
HABERI S D h, MOFM ERAL TIROREM LY
b2 T CEEALT A5 YL 2k )Y
A 7 WHTbIN TV,

3. PMMADO/ T IANVYHAL L
PMMAIZRY =R OFTEr I H V)44 7)1
VIR e RS E 2 FE 0. PMMAOSMRIE, R < —
BORM D SMEFICMMAE ) < —d s L Tnw 5

ff A 5 =X 24 (Fig. 5a) 1289 o TDRAH = A LI,
PMMA®DEARIG & ES RIS IS TH D .
BRI &, WSS TH B IREA RIS A &
0. 90%LL FEOIEFICENE ) v —EH\BEIE SN
% (Fig. 6) o —7}\ MOMMEAERY v —TldfifHE
BRIGOMINZ Ny 72354 T 4 2 78 LIEN DB S A
IO, SRORAEYE LTH) I —%2 R8I
KT B72% (Fig. 5b) « /< —IERIMEL % 5,

PMMA®BSHE IS E. 5V V% H L CHEFTT
% (Fig.7) %

.m Polymer decomposition mechanisms: a) Zipper-like mechanism, b) Back-biting mechanism

CH; CH; CH; CH,

AH

—
~—

CO,CH;CO,CH;CO,CH;CO,CH,

+

CO,CH;CO,CH;CO,CH;  CO,CH;

m Equilibrium between polymerization and depolymerization reactions of PMMA (propagating) radical
PMMA Tertiary Radical Primary Radical

CH; cI:H3 (I:H3 CH; CH; CH; CH, CH;
\N‘CHZ—(IZ—CHZ—(I:—CHZ—(IZ—CHZ—CI:M

c=0 Cc=0 C¢=o0 c=o c=o0 c¢=o0 c=o0 c=o
(I)CH3 OCH;  OCH,3 OCHj,3 (I)CH3 OCH, (I)CH3 OCH;,3
Tertiary Radical l MMA l
CH, SHs CHy CH,
wACH,—C- E CH,=C : CH2=C—CH2—(I:.NV
(I:=o ! (I:=o + ?=°
(IDCH3 (I)CH3 (= OCH,
----------------- OCHj,
Tertiary Radical R
?Ha CH, CHj CH,
«Cwww | | |
| + R—CH,—C=CH, <—— R—CH,;—C—CH,—Cwwv
?=° c=o
OCH; (|)CH3

Mechanism of thermal degradation in PMMA
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1) 5 ¥ 28 (Random Scission)

PMMAIZ#400 CTHREY T4 v 7 iEEWEEIC X
0. BTHET V57 28RS b,

ZOM\IET, 1T Y H NV (Primary Radical) & 3#%
5 Y%V (Tertiary Radical) 23 &M%,

2) 7Yy ¥y (Unzipping)

ST AWM THEE L3R T VA NVET Yy
oy 7 e bMEARISEZREI L, £/ % —
(MMA) #4K T %5, MMAZ 4K T 58/ T, &)
R RIICH L W3R T VA VAR S, IS
SRS LTS %o

3) AF T V)IVEKER
W ANE, AIVKRUVBEAFVIZAT VDR
WX D A5 7)) (Methallyl) KisfEZIEE T %,
AT TVIVKGD SO 2B BEERIRC L D3HT Y
AN R, Y e MMABERL OB~ & s,

4. PMMAQ#EDET Ot X HiffT

BORE WA 707 ak 2iE, EEER
HHELZ AV -8, HONL5HAEMMAE /=0
B, REAMICKELREL 525720, bt
A= —ZHDPMERE LT > TE e ZNZEFNIC

DWTHLSHMIL, B R @z L oTW
% (Table 1) -

1) ¥R
F L, PMMAOBG R T O BT 5KD
MPOEMO—2L LTHONTWS, ZOHEIR
19354E 12 DuPont#h (2 & - THFFLY S, PMMA%
SIREICAN, EKTHIREISET S TMET %
CETE/ —ZFENTE IO ATH D, —Hrldx
bW FEE o 72h% RIFREEH OB &0
5ZOHEORHITHA L Tn5b,
R
YTV TaRR R ERERLTNEL, 5
e R 3 WA IV s 41 I
c B =D SRRy OREEIZE ), MMA
E/ =% BT 52 AR,
B
O L BRI X B IR S A DA —
PN RRRIESL B2 52 5o
D A=) ¥ 7 1 SRR DR A R
WCHEHL, IR T S5,
PEROBRR 5B ETIEE ) = RS RF OB
ELbg L TIRWEIICH B,

LN Comparison of chemical recycling technologies for PMMA

Technology Features Advantages Challenges

Pyrolysis PMMA is placed in a - Simple process design - Uneven temperature distribution affects
Distillation distillation flask and heated - Enables monomer recovery decomposition efficiency

Method directly until decomposition - Residue accumulation reduces efficiency

temperature is reached.

- Lower monomer yield compared to

modern technologies

Molten Metal
(Salt) Method

Uses molten metals such - High heat transfer efficiency enables - Impurities from molten metals may
as lead or tin as a heating rapid decomposition contaminate the product
medium to efficiently - Uniform temperature distribution - Environmental impact due to handling
decompose PMMA. enhances efficiency molten metals
- High operational costs for metal reuse
and disposal

Fluidized Bed Utilizes a fluidized particle - High monomer yield
Method bed to uniformly heat and - Suppresses by-products through
decompose PMMA. uniform thermal decomposition - Complex management of particle size
- Suitable for large-scale recycling and density
processes - High initial equipment investment

- Requires high temperatures , leading to
high energy consumption

Conical Spouted Employs a conical reactor - Allows decomposition at relatively - Requires optimization of reactor design
Bed Reactor design for efficient particle low temperatures (400-550 °C) and operating conditions, increasing
(CSBR) circulation and low- - Efficient particle circulation optimizes operational costs

temperature decomposition. heat and material transfer
- Suppresses by-product generation

- Difficult to scale up for large-scale
processing

Microwave Uses microwaves to directly - Enables rapid heating, reducing
Heating Method heat PMMA for efficient process time
decomposition. - High energy efficiency
- Uniform heating suppresses by-
product formation

- Limited implementation in large-scale
operations

- Challenges in microwave equipment
design and operational costs

Twin-Screw Continuously decomposes - Enables stable continuous operation - High initial equipment cost
Extruder Method PMMA using a twin-screw  with high productivity - Reducing unreacted residue
extruder to recover high- - Self-cleaning function prevents
purity monomers. residue buildup
- Uniform heating prevents
overheating, ensuring high-purity
MONomer recovery
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recycling demonstration facility
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Approximately 20%
Increase

Purified Monomer Recovery Rate

Conventional
Technology
(Our Estimated
Calculation)

Optimization of Optimization — Optimization of
Extruder of Extruder Purification
Configuration Conditions Conditions

Sumitomo Chemical PMMA chemical recycling demonstration facility (conceptual image)
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S CO, reduction effect through PMMA chemical recycling (conceptual image)
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HECTHb (Fig. 11) - FAEMMAE/ ~—% L/

CR-MMA  CR-MMA  Virgih MMA
(unpurified)  (purified) (derived from fossil
resources)

G Photographs of recycled monomers
(before and after purification) and virgin
monomers

ERESM R BIEM 2 BE L, JesdstE. Btk
B BRI D W THER i L A SF O H 2 iR L T
W5 (Table 2. Fig. 12) o HEjHED T » T H )N —%
Wi T 4 A7 L — OB & B 5 2R
WS 72 2 70 5 b Rl 2 15 TV B

PMMA sheet used MMA
derived from fossil resources

PMMA sheet used CR-MMA
derived from PMMA scraps

gAY Images of recycled cast sheet and fossil-
derived cast sheet

1WA Performance comparison between CR-PMMA and Conventional PMMA

Item Test Method Unit Conventional PMMA CR-PMMA
Melt Flow Rate (MFR) ISO 1133 g/10min 21 22
Vicat softening temperature (VST) ISO 306 °C 109 109
Deflection Temperature Under Load ISO 75-2 °C 100 100
Tensile Strength at break MPa 79 79

B ; 1SO 527-2
Tensile Strain at break % 5 5
Flexural Modulus MPa 3,300 3,300

1SO 178

Flexural Strength MPa 136 132
Charpy Impact Strength(notched) ISO 179-1 kJ/m’ 14 1.3
Total light transmission ISO 13468-1 % 924 925
Haze 1SO 14782 % 05 05
YI 1SO 17223 04 04
Density Water displacement g/cm’ 119 1.19
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by Immersed Boundary Method
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Simulation plays a critical role in the design of chemical equipment and the optimization of process

conditions, as it enables the analysis of physical quantities distributed in three dimensions within the

equipment. However, conventional grid-based and particle-based methods face various challenges when

handling fluid flow in complex geometries. The immersed boundary method has emerged as a promising

alternative to address these challenges. This method offers several advantages, including simplified mesh

generation using orthogonal grids, ease of modifying geometries, and reduced computational costs. This

report specifically focuses on the volume force-based immersed boundary method, presenting application

examples including the simulation of Newtonian fluids, non-Newtonian fluids, porous media flow, and

turbulent flow.
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for Drug Substance Manufacturing Utilizing
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Continuous manufacturing technology has been attracting increasing attention in the pharmaceutical

drug substances (DS), development field. While continuous techniques are being utilized in various unit

operations of DS manufacturing, application of continuous manufacturing technology to the chemical

synthesis step, also known as flow chemistry, can the potentially to enable the development of highly

productive manufacturing processes that were not possible with conventional batch-type reactors alone.

We herein, we introduce a case study in which continuous manufacturing technology was utilized to

develop a manufacturing process for EPI-589, a current drug candidates in our small molecule pipeline.

FC&HIC

72 B & ORI R L 7B 5 5 2 I
EML, ARG TH B FEIERNTRIRWN DD R4E
WHEHT 5 L 912, ARGV L INTWD, FHES
A O W B EOMN.. F 7oA EEE
Bl —#aICCMC (Chemistry, Manufacturing and
Controls) Wi & MFFHEN. MEOBHOAL ST, 2
A MREELDER L TR L ED LLEN DL,
A FE (KaT) oBEToE AL, —HRIIc@©
JFERHME AR, @RS, Ofl. @M. Ok, ©
A, O¥clk. @BFED & 9 R EATEE, OSBRSS
TEY, IS ER#EILL TV 2 & BCMCHIZEDE
B —BRTH b, E. TNOOHMEIEIC [HkE
BERAN ] 2@ AEEANERILLTH Y, EHERE
~OIHbHEATETCS (Fig. 1) o

WA PERN & 13, PERONy FEELIZRLY,
/N2 22 18 T BUG %2 ZF Do AT B & i 7
BLTITOREFANTHD, CoFMizmHETLZL
Ty et WE, IANREICKERRAY Y MEEA

* ATEFEATIRG 2138k

FRItF 2025

SRS B0 FRICESREEIC BT, ki R
MDA 737 Fosieb REWHARIEIZ, @RS, Off
b TH B LEFLHITEZ TS, HTHORIGIC
B B R L (70 —481%] HHviE [7u—
rIAN) =] RELBIHEN, EEFIZBWTIELL
WMEPED LN TWEY, B, FELEF O T Ot 2
RS, Sk MO 7 7a—FIIRE R S,
RRTED DD RFICBVT 70 —Fkimo
FIRICRINCAE B L3 e b2 a1tTh
D, CONRIBEORETIHRAMSINRTVLEY, F
7os AEMCHT 2 EEFERE WA T LI L EHY
& LT, 199648 12— et Flik N b A M 7
O— v A 7 Oflfses ] P25 SNz, SHE ¥
BERFMRE IS LT e ] 295 3hTh
D, ZhiE, RFREON S EFICE s - fE
FALF LM A HE - HRRABTZEIT R e - bk
REHECEAAT R ~ 7 —fCRAGH B 1 K O 50 4 ik
KO#EBL72bDTH b, ERLFINV—TL LT
REMICEIIPSED L TEZZ &I, itk - T
LHEDLREBELO—DTH S,
COXIITTEHEED TV LA ERMN - 70—
BN TH DH. KeTid, KIS TILAEWTH S

Copyright © 2025 Sumitomo Chemical Co., Ltd. 42



Unit Operations in Conventional
Batch Manufacturing Process

1. Preparation

2. Reaction

3. Extraction

o

Crystallization

o

Filtration

7. Drying
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Unit Operations in Fully
Continuous Manufacturing Process

1. Preparation }

2. Flow Synthesis (Flow Chemistry)
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5. Continuous Crystallization }
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Continuous Concentration

6. Continuous Filtration

7. Continuous Drying

8. Milling

Continuous manufacturing applied to small molecules in the pharmaceutical industry
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BEEN First generation process for EPI-589 synthesis
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Fe(NO4);-9H,0 i€
'PrOAc - H,O H,C

79%
Crude API

.m Second generation process for EPI-589

NMP

2.6984

(R)-Trolox
2.607A

26764

.m X-ray crystal structure analysis of (R)-
Trolox revealed the association of NMP

and (R)-PEA

FRItF 2025

HO, CH;
NH, Recrystallization
CH, 0 'PrOH / Heptane
(@]

EPI-589

90%
API

(R)-Trolox

2696 A

2.709 &
(S)-Trolox

B Xray crystal structure analysis of the
obtained racemate
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SEPHBMERCERTEL X)o7 TOZEK
S TOIEFTEEORIEE. FHAII D IR ITH B
DENTFETH o720

FAMABEHICH T BHALFEORE (= O
YT IVDORREEREA)

HIE TR L 72 2 AR 13, 80 kgl oo &
F—NVOEFEIIBWTHMELR S ERITETH). B
BHomwEN#8EEE LTl S, LaL,
ZDH% TRIERTED A A 7 RIS 5 720 DEHE
HDNARBYE (RGN AHM OFHiiB & OB ]

(ICH M7) £V H A KT 4 UH, MATERIEN B3

IERRR IR OB (PMDA) X WSz, K
T 75 AORFELBMIB VT, XD IBRVIEH AN
BRTEENAEZMRT I VORAY A FRH RS
W 2B OB &, T2 HCid s T
Wirhrolz, 22T, 2R EE S TE S - EPL-
589 DOVThH, = ha VYT IVORELRA) A7
DWTLLTF D & 9 IZFHli 2 FhE L 720

EPI-589M 45 2k A Hl5E i Tk, NMPB & Ul &%k

(II) AEHSINTVE, MFLHE—TRTHIEL
NVOYERTHHENSL I EFRWDS, ¥
TATHH L T ANMPH it LI E TR LY
A b TR AT 2088k (D) Jic—ERfEfE
5 AR A 4~ LS LT, NMBA (EX4#5 ¢
N-nitroso-N-methyl-4-aminobutyric acid) &F:EH %
b7 IVPERTAY A DS (Fig.7) o

ORGSO &, U s TG X
N7-EPL589HONMBAGHEAZENL/-E 2 A, &
HERARR 6 ppmkin) TEH 20D, FIEPIC
NMBADHEAET B Z BN E R 572,

NMBADOERFHAER1296.0 ng/dayt EHE N TH
0, MR BE 5, BUICRAREZITREL
OB EMKET S L b LIZTRETH o 7

L2 L. BAOHEGHRTHL/8—F 2V VP ALS
DBFIZE 5T, BYICh 7 B HkBH 2 3% 508 E
ENBZENS, Bite LTIENMBADOEAY 271
HEBR T RE L OHWE T L. 545 WPRICID
M2 & L7

EPI-58958 31t A EIEEDFFE

(1) % gk (M) ol

Jek o X912, 2R E L IR BN H LS
SEEERBIETEZ DD, NMPASEBEA DK 5 &
LTI LICE Y, b LRCHIT 20
() HEROWEMERA 4 ESBLT= brvfbs
. NMBA: LTRALTLE) ZEHBHL 72, B
ETRARE I TRS L. NMPE 765
FNIIE - FHMEL D IR ICENTETHL L
o, HFSETARIIAEET, HERA 4+ ~ Lo
filt % W8S 2 K CREG R EED L E L L,
CTHEH L0, HIHEROREDLETH S, HIHEA
Tld. LA & LCHifbek () 2#MHL vz, &
OAL T vt ATiE, Bl TRICBW IR Eosg
MEVERDLEE 725 Z LIIEITBRE D TH 5 A5,
COFELZFERIZ, DTOM@E) TH 5,

AR TSR L 7z e #rh B 1R 4249. B & KA 8k
() ARV & Befil - 5 S & TS % 1T S &
BES, —EOERE IR TR, HALEk (D) K
B OV & 3 & 4R DL D B3 LB D 5o

5T, RUBOME LR (M)  BALRULE A
T oAb (0) BLOWEMR EZBRET L2012,
FRAI LR <2 S B B T 0D 72 8 0D 430K B A S48 Je I 2 B
L b,

B, ALY RS T U 2 & b R
WL AL TH B0, EH-BLOTNV—TTIEZ
NEFESOWREERH L EEZ. UTOX ) 2k
AEEERZ FERi L 72 (Fig. 8) o

-
—

(0] (0]
HO_ OH ® pe)
. fo) H N=0 0 N”
T A o L e S R . N
H H -H Ho CHj -H* HO e
nvBa s
Proposed route to NMBA from NMP
CHs - 1. FeCl; aq. (4.2 eq.) 0 HO, CH, HPLC area%
3 2. FeCly aq. (2.0 eq.) Entry | Timing of Analysis
HyC OZaCONHz 3 11t foncose) HyC NHz 42498 | EPL589
HO PrOAc HyC CHs 0 1 | After adding FeCl, 0.0 792
CH;, e} 2 After adding FeCl, 0.2 78.1
42498 EPI589 3 After adding HCI 264 574

Confirmation of Reduction after Oxidation
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Hs

CH;
4249.B

c
CHs
HsC O :~CONH,
+2FeCly + HO =—=
HO

O HO_ CH,
HsC < _NH,
& +2FeCl + 2HCI
HaC CH,

e}
EPI-589

The oxidation reaction of 4249.B as an equilibrium reaction

CHs

CHsy
HsC ONG CONH,
+2FeClz + 2 NaOH ——
HO

CHs
42498

HO, CHs
<__NH,

o +2FeCl; + 2NaCl + H,O

CHs

EPI-589

m Accelerating oxidation of 4249.B to EPI-589 by FeCl; & base

FeCl; + 3 NaOH

m Side reaction of FeCl; with Base (NaOH)

B A v 70 EOVIE P ISR L 724249 B% 31t 8k
(I1) TEfbL7& 2% (Entry 1) . F0HE LS
() 2T 2 &, DTHRDSEFERMD4249 B2
BARSNDHRPHERIN (BEntry 2) o $51C
BRZR N Z L 12, O RS B R = ORI 2 7 L
72 A WRISAEIT L. 4249B5326.4% (MR H
SE) A L7 (Entry 3) o AKFRIE. B3
5 23Scheme 1R ML TH 5 T & &5 < TR
L7z

COFROGICEH L. bivbiud, B ROG% 4
237 FEELFERZE LIS 5B TS &
52 ENDSTE, BUREA O JEME 72 73R ME O [l £
WML DT ENWRRICHR D EE T, BARBICIE. K
ISEAT ) B 2 e A§ 5 Z L CEMUSEFETHRAE
FTHEMBAMRL, FHESEAHICY 7 P TELDT
ke E z 7z fiAeBET LR, 2145 80k
OKBBALF M) 7 2KEH) #MZ 52 & TR
HICHEAT L, HiWE 3 H2EPL-5892%h3 X < R4 %
Z LAV L 72 (Scheme 2) .

(2) Hifesk () HEoREE 70— W

HIH TR~z K912, Hifbsk () 27z A
STl RN 5 2 & TPl 2 Ay 7
FEBZEAIRENT L LA, ZOTHEILE
—DODR I RENFAET 5 Z LAV L 720 ARG
RTINS LD A7) —heE L, HEkEMR %5
A IV 7L 5 TIEFig. 9D L) %) T 7 ¥ —HNET
DFERE 25 S §

— Y 70 8% I OB 4 TFig. 90 &) 2 IRREIZKA 2
& IBEWNER? S QM) M LAWEEE 20 &ED

FRItF 2025

Fe(OH); | +  3NaCl

AR EZWEE S22 82059 RIS RS
EEE D H B, D20, WEOTMS 4 3 ¥ 73k
DTEETHLEEZ, Hc ORISR 2L
720 B, KERALF N U AU DR LR L Tw
05, FOMOEHAEFH L 727 — A1TB VT b &R
HHEET DT LAV L T 5,

AR TR LS (D) ([CX 2SS EITT S
EERMICHERE ST ET DA%, Z O & L TR
THZETEHE I ZHIZY 7 NEES, LaLAD
L, WEEMZL54 IV 70 - T O F AN
T Tkl oA, RELOMELS (1) &KER
1EF ™V 7 ZKBEWAFIG L. Scheme 313/R$ &9 %
BB A T4 L. HIYE 3 AL RS 25T 89,
BBV S QAR OB ) L b WEEE %25,

ZofRErz bbb, [#YWes 43I0 7T
HWAbgk (M) &R, #@h gk s4307
TKREBALF P LAERAET S &) Tt ADOHE
HICERZEEIMFT LI EE LT BB BERIA

B Solidification of the reaction mixture
during the oxidation step
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CHj
CHg
HsC O G CONH,
HO
CHs B O aE e e e e e R TR LR e
42498 T{';hafgds"r:’r‘:r fa = 1.0 mm 4o =10mm
08 Min DMSO T Residence fime = 0.77 sec | Residenc;‘evtime =ca. 1.3 sec
10 mL/min L=25cm L=50cm
T-shaped mixer
=1.0mm
FeCly aq. he.
40M

5.25 mL/min

(4.2eq.) 0 HO, CHs

__, HsC _NH,
NaOH (aq.) - (¢]
50M <75+ 5°C> H;C CHs
4 mL/min - [¢]
(4eq) —
<25 + 5°C> EPI-589

M Flow system of the oxidation step

To surge tank

= Tomperatrs sensor |

M

<
/‘J

SEMANY Flow reactor for the oxidation step

IV TREICRA T A2HNE, 7u—GEEM R
BETHLIATHDL, 20720, 7u—GHOFH%
TR 2 MGET 2 L RFEIIIZ L TIOR3 4
T BALGZ EBIC P OB EMICETS LT L
WHFETHAHZ R RWAEL: (Fig. 10 BXU 1) o
HARMIZIX, 4249.B%0.5 M®Dimethyl sulfoxide

(DMSO) & LCHBE L, #3584 mol/LoKiftsk

(II) KRIBWEZRHET L, TNODRHE K2
10 mL/minB X U5.25 mL/min®HETHEE L, —2
Ho I 4 — (F205 mm) TRET 5. BELLE
Wik, AL mmE E25 cm® F 2 — 7 % W R 0.77
Fcild S E721%. 5.0 mol/LOKEELT b w7 AK
BRE22oHO I ¥ — (W10 mm) TRAEL, K
B E 7 AT TZFTHINS 50 ZOFEMETIE, 7
T— 77 &= LPEH SN BRI EETRER LA
NVTHORFY) —IREEE 2D, RUSDH-ETARE L THE
AENTz, RIS ERZESROBERICE L TiE, S
& LTRRAEOMRZ AT % TR % 4 CTE R
S, AR EPL-589 D il D A S i CHEE &
NTWLIRBICHEET L2 LAWEETH D, EmElE
DHTEPI-589% BIRMIZ/rBE - WHFTE BTt R
Elrolz, TORMEEEZEIMMARELE L, B

(Original process) 75 g3 HACH & F TR
BT 2EUTOLHIIC%S (Fig. 12) o 480139
VD EDDOIEFICE K OB T L S N7 5o B

Original process

2nd generation process

Reaction with FeCl; by batch
(Solvent: 2-MeTHF, Separation 4 times)

Reaction with Fe(NO;), by batch
(Solvent: AcOPr, Separation 1 time)

Purification
Washing with Citric acid aq.: 3 times
Washing with NaHCO, aq.: 1 time
Washing with H,0: 1 time

Purification
Washing with Citric acid aq.: 1 times
Washing with NaHCO, aq.: 1 time
Washing with H,0: 1 time

Solvent swap to IPA
(Concentration)

Crystallization
(AcOPr only)

Filtration
Crystallization ‘ [
IPA - Heptane )
( | ptane) ‘ Drying
‘ Filtration L
I \ 80% of crude EPI-589
‘ Drying

3rd generation proecss

Reaction with FeCl; by flow
(Solvent: DMSO, No Separation)

Crystallization
(DMSO - H,0)

\ Filtration

[

‘ Drying

!

\ 85% of crude EPI-589

\ 79% of crude EPI-589

a4y Comparison of the oxidation step in the original, 2nd & 3rd Processes
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PED BARMNII BT A2 e TE, 70— USEN
B OWN BN TRARIEE G OIS X OKZ W
H72F CRIF R MEDOEPIS89% S TE 5 2 & 9%
Lk hol, £/ ZOREBRICL-T=bay 7T
I~ (NMBA) 238G ERAL 2T 0 A2 M-S
BT ENTET,

INSDOTRAr —IVTOMKE % ILE Lzmulti-kgT
DFEFFFEER % 5 TICGMPELEND B 2 RIZIHRR 5,

(3) FIMRMELEDOAr — VT v T
RITECHALER () 2BALFNIH 7 v — &k
2 X BEPI-589M LA FH A Y L7z, 22 FTO
MEHIETr I LA —N UNAF—NH A4 X)) TO
T CTH o7z €2 TAREEEZHVAGMPRE %
FEHi$ % HilZnon-GMP Tmulti-kg A 7 — )V CHLE % 47
W, R BN O FEREE B EMiT A 2 L & L,
AREEREIRA ) —DPHAETLIRIETH L &
5. BWEHELLT70—Y 72 ¥ —ONEZ10 mm
WKL, MEEZ SRRy — VOB ER—&
L. %4 OFR s 2 1008512 L THERi L 72 (Fig.
13, 14, 15, 16) . COFEFEFERTIZ, 7u—-I 77~

CHj3

CHs
H;C (O CONH,
HO

CHj3 [TTTTTTTTTTTTommmoommmmmomommes

4249.B —,_ T-shaped mixer

=10 mm
0.5 M in DMSO ha

=137 v EZRBIROEMTHBPFADTF 2 —7 L 3
FH—2 R LTEBLTVS, ZOERE, 2K O
HREEER IS L, s D 2 B E T S
LI ENTET
COREREZIIT, ER 7= T 7 ¥ —0HARE:
DI E SRR — VT v TEENTIETH S
EHBIL, GMPEEZE T 52 L & L7z,

(4) HS3MACEE PN X 5 GMPRLE

AL OGMPEE L, Mtk & JRESE R T3
PRt 5 NI E O BE A TH 5 IEHPFSTHEA
St OWHETERT A L E LI, Eildnon-GMP
BRI MM RMTHEEL, 7 - T2 ¥ —EALIE
PFA TGN L7225, GMPEIEIZH 725 TidpkaX a4t
LA TR ERT O 1 2 15 T &1 - ko &4
TMEHET L7 (Fig. 17) o

7o, WMELZRERHHEERTLICIHZDKRCT
iInon-GMP#EE DR & W Utk &ty 7 I FDPL
YY) —=ARy7 (PLFYD2-1-TTXX-FWX-A32, Fig.
14) 2, HEFHIIZZ Y FL AN F =T v o8y
&t 2y o+ ) A &5 Proline Promass A 300

#q =10 mm i $a. =10 mm

; L=70cm ! L=3m
| ; : = ! i i =7.
1500 MU ﬂdence time = 2.2 sec| @ence time = 7.3 sec

T-shaped mixer
FeCls aq. g =10 mm (e}
: id HO_ CHs
40M —_— = H.C N
525 mL/min ¥ 3 7]
(4.2eq.) 0
‘ HsC CHs
NaOH (aq.) ——————— .. __ Sme ergedm hOt water i ©
50M <75+ 5°C> EPI-589
400 mL/min 13.2kg (83%)
(4eq)

SRR Multi-kg Scale Manufacturing using a PFA Flow Reactor (Operation Time: 2 hours)

SEES TACMINA, PL series pump
(PLFYD2-1-TTXX-FWX-A32)

FRItF 2025

SN Inside the installation bath for the flow
reactor
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(Fig. 18) ZHwClEd sz & L7

GMP# & %2 FEhE§ 512 H 72 - TIRICHIHF A A 5
4 v OFEHEEB L OEA O#ER AR ICH Q13. HEEX
Fv 7)) BBEIIOY FOERLREZBBRET LT
HoLb, RELEBICHKAL, 70—-UT 25 —h5

P SN BB D ZEE D) T 7 ¥ — D% (A
) A& D, 18y MY A RIXKE A 5 13RI FEEE D
A e s T AL B B TR - R DIRCERE 2 MR IK
L. 3y Mg T L7

BRI, Fig. 191" 3 £ 912, 580 kg, 74.2 kg,

Blueprint of flow reactor for EPI-589 non-GMP manufacturing

SENAY corrosion-resistant and heat-resistant
alloy flow reactor (inner diameter 10 mm)

CH;
CHy
HsC O .CONH,
HO T-shaped mixer
CHy 3 #q.= 10 mm
1000 mL/min

(1.100 kg/min)

Endresst+Hauser, Proline Promass A 300,

coriolis flow meter

¢4 =10 mm

T-shaped mixer
¢iq. = 10 mm

FeCl; aq.
Oxidant (aq.)
525 mbL/min

(0.775 ka/min)

NaOH (agq)—— |
Additive(aq.)

400 mL/min
(0.480 kg/min)

<75+ 25°C>

L=70cm 3 L=3m
ﬂdence time = 2.2 sec: @ence time = 7.3 sec

\ O Ho_ CHy
= HC <_RH
g 3 2
o
‘ HsC CHy
& 0
45 + 25°C > EPI-589

Lot 1: 58.0 kg (81%)
Lot 2: 74.2 kg (81%)
Lot 3: 88.3 kg (86%)

GMP Manufacturing of the API (EPI-589) using a Flow System
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88.3 kgDEPI-589DMEHAME S, Zh b & ifs L
B O(EESEE LA WFRLHED
BWIVE CHEE3E (Active Pharmaceutical Ingredient,
APD) ZPURT 5 LATE

FEIHREEERENE LD

PLEo X 91244 TIZEPI-589 D #E B IS I B W
Ty RO EEE OIS CH#bLSr#E %
T L720 €512, = br vy 73y (NMBA) 0%t
YR 7 BT 570, BAILH &2 IEbek () 1I28H
L. BUSEIED ) A 712663, ek Ny 71l
Rt % 7 0 — RS~ Ol 2 X ) | L pER;
MG L MEE A2 L2" B. AFHEICE
0200 kgZ B2 5 HIWOBE I L2 Z Eh b,
FAHAEENOFEELEDOELED Fd o 7225, BtoR— T
74 ) A EOMBICEVRERNORTT T T A
B HIE E 2572,

S5 BEE

EPI-589 #53#H A4 By 12D Wik, kkod X 912
PAH A R T U A R M T A 2 L ST X
725, BEFEWHIR OIS TE 5 7% 2 WER R ALET
Hotz (FASETIEEZRDHETORR) o AL TAIZICE
JBFHMOEHOMNREN B L 2L 25, KES

AP0 Anodic oxidation using an ElectraSyn 2.0
apparatus

A Feasibility study of the anodic oxidation of 4249.B

FRItF 2025

E OB TIRERLBI DL I WEMREERILDEZ H W
TG HTELDTE R EE 2T, FBE. B
mgAT — IV TlEH5A, FitlmT &9 ke BIFEE
(IKA#:# ElectraSyn 2.0) % H\T4249B% R1LX
AR L7z E 2 A, NI CEPL-S89ICFFE T &
52 L% L7 (Fig. 20, Scheme 4) o

BEALFI 2 Tk % F O 72 B8 B FE B L PR SR
ERTRFLIEFID VD, SHRORBSEGED
BMAMEEN LD, 25—V 7 v TORIZ., BERP
BIE OEIN, BHOL R CORIUGOILE & Jfl, 2
LCAT—=NVT v 7EWREE T 5k iikai A LB %
HELHIIEZTVDE, TD/D, —RNy FH
FIBECOAT =T v TR A7r—IV7 v 7B
FTHRFEH AT —NVT v T 777 5—) LA
T HEZEZONDH, FEFLIEZOFHEIIHLTD
70— G & BB A M AGDbEL I E TR
F=WVTy TWEB LD EEZ R

B, COBEMREBALE+ 70— &K OBE LB
H7zoTid, Ktk & Asymchem Laboratories & O1h3E
TET LI L E Lz, AR LR, DTIOR
FTEIBRVATLAEMEL, 1 kgDRAT— V7T v Tl
WKL T 5 (Fig. 21) o

C OEBER A+ 71— G BN T 5 N 72EPLI-589D
UGS BL 3 10 & [ Bk, S TRE D Tl S
T, BEORIEE L THIETE % (Scheme 5) -
JREHCdH 54249B% 1 kgfdifH L T L 7- 3% Tl

G848 Set-up of the flow electrochemical reaction
using a frame cell
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m Scale-up and quality confirmation of EPI-589 synthesized by electrochemical process

175 OEERMTOHET LI LR, 545
A —VT v T HUHEETH -7, Yt TILEE3 ML S
L CTEPI-S589% B L. LilisL»a &y 43I
T CRBRE R OB BE AR REH A EHE (—
ZHEE) CHEAEZ Y RIRTHLwEEZ Tw
7o5, WIEHTHEEEOE ) . EPI-589D B S k2 fk
W, IS BIFEA RS E W72 BEERSE b Pk L7,

RI&IC

Alnd R ] &) Biffr 7 — < 28 ) L2,
70— F B R 7 1 A B SE O 53 B TG A
S, B e L CEBTEFHM 2/ L7z,
BEEPELS & B T, ek /Ny FRIUGHEE T T
EHED B SN o 7R T & BB D
D Rk & LTI S BRALFTEE OB
AED EHWZ LIRS NTze TDXHIT, Hfe i -
7a—HREMN T o7 7a =71, EREmEED
A b S E ST RILAERDBINGIZ BT B AR
R EN EICETE WML D Do G, AFK
MG L7 b7 a e A5 b s, %4
DOWEIFEHE LTI TS 2 2o T b,

PROFILE

BER M Kazuki HasHimoro

fER7 7 —< &t R&DAH
R&D~ AT A ¥ M

CMCY ATV AV M N—F
TN—=TFh =T X —

Wt (GERR)
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FIAF AR, A ALS:, 2024, 69 (2024).

B AR, A8 NHOK, AL, 2001-11, 32 (2001).
Ja— <A 7 af5EZE4, http://flowmicro.
com/index.html (£:182025/3/19).

BRNTAT B N R 3R ol R R AR 2 48 B B, “ICH-M7
BTEFEDSA ) A7 RIS 5 72D DESEmHPTDNA
B (22 B AS RIS 0 574l B M5B, https://
www.pmda.go.jp/int-activities/int-harmony/
ich/0036.html (Z:2025/3/19).

European Medicines Agency, “Procedure
under Article 5(3) of Regulation EC (No)
726/2004 Nitrosamine impurities in human
medicinal product”, https://www.ema.europa.
eu/en/documents/opinion-any-scientific-matter/
nitrosamines-emea-h-a53-1490-assessment-
report_en.pdf (Z:182025/3/19).

FRAZAT BOEE N R 3 i PR AR 2 8 B, “ICH-Q13
sEHEAERE”, https://www.pmda.go.jp/int-activities/
int-harmony/ich/0097 html (Z:1#£2025/3/19).

H. Usutani et al., Org. Process Res. Dev., ASAP.
H. Usutani et al., Org. Process Res. Dev., Under

Review.
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Changes and Future Development in the

Format of Dossier to be Submitted for the

Approval/Renewal of Approval of Active
Substances Contained in Plant Protection

Products in the European Union: Part 2

b7 7/ — e 2k &t
ik - PR v 5 —
S
fiE A&
K H £ #

Sumika Technoservice Corporation
Regulatory Affairs & Chemical Safety Center
Hiroko HARADA
Mio TATSU
Mika OTa

In Part 1 of this article, the changes in the format of the dossier under the Plant Protection Product (PPP)
Directive 91/414/EEC were summarised, covering its development from early versions to the introduction
of OECD dossier format. Under the PPP Regulation 1107/2009, the submission of a dossier was required
for the renewal of approval of an active substance (AS) as well as for the approval of an AS. In Part 2,

further changes introduced under the PPP Regulation 1107/2009 are outlined, including the provision

of structured data using harmonised templates, electronic submission of summaries of test results, and

other relevant information.

L BHIC

Wi AR # 4 (European Union: EU) THO KT
(Dossier) @fi‘t (Format) OTLET % il i 8
(Plant Protection Product: PPP) 84 (Directive)

T CRE I BISEAEME (Organisation for Economic
Co-operation and Development;: OECD) K ¥ ZA.®
BAFTEBILL 72, PPPHAICHE &b > 72PPPH
HI (Regulation) T T, {HEWE (Active Substance:
AS) O7&FE (Approval) 7217 T4 { KR EH (Renewal
of approval) T FY ZORMPULEIIL o720 T2
PPPRAIT CTF— ¥ ZRAMEIE &N 7/72Z & TOECD I
VIMAREOFETORNYIMERDSEELL BroTze £D
72®EUTIZOECD F ¥ ka2 & 6 2 WET R8BI %
Tole Pyl E T 5 X910 ho7, 5122021
EL R ORI N T RINHORN R 7 +—<
eV TV TTEBEINS L) IZHRo72,

F ¥ TORRKATREDPRET EN72D T, KRABHFER
B L Yo e KREHFRFETRNT S F
VIORRERRY, ARBEFIIEI P IOFEEL
RIS EE o7z by V7 by T R ERIL7:
K ZOERTIZY 7 My 27 ~OEHRDO AT OFH
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Wb LIk otz

A7 7 7 = ABRKSH T, REEUICBT
B PPPD ASHGE/ AGRIH D THUIE G A & 22
fiti U KGR/ AR L3R & 4T > T & 72o PPPOASK
R/ ARBERH IR T 2 Py oo X )ik
RSN DTERBIEL TE 7,
ARTIZZOERZD LI, EUNYIER YA K
I 4 Y19984ELETROECD F ¥ 2t cuw& sh T
WHEE NS OMERZFOBOWUETTED LI I
KIS SN2 THES T B

R S T S EAL S R L 72 kR 3k
B E OB TR H R EI2onTh, Fo il
Ho7+—<v bev b7 fHnz o ith
L LIRSS B0 T2, ML SNHFML T 7
L — bAOIEHRA T R R B 2 O TR IS &
0 RFROKGRER K 2 AR D 5777 & HEIR A g
X720 TERIER F Y IMERDA ORI b FHT %,

OECDK Y I#HXBAEDEUTO R > THRADKET

ZOICTEMBL2LH12
ERAEiER

R DR B i 0 BB

(Directive concerning the placing of plant
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protection products on the market; PPP Directive)
91/414/EEC? T Tld. 20044E10 H8H ) 3¢ & Sanco/
10518/2004 [454791/414/EECK)®Z (Annex) LIZiE
HEPEIGR (55538 585:2) D/2ODEENI IO
TEREIERICE L CEWEHB X 08 o /R I
T 5 HE4 (Standing Committee on the Food
Chain and Animal Health) TERO AL K514 ~ |
H38 2TV T20044E12 H 31 H A S 3 @ F ¥ TIZOECD
B TR 2 LRt S /e HiBLASICEY L TIZOECD
RO FVIPIEIEZIFEINTwE 2 Edidsh
TWiz,

OECDMEEMTHTF— & ZRFHDOE DD 572
B, NYIPRENEIDPDF 2y 2D T+ — AT
HHLEOON, 3FHHEAFHDO 7+ —2THDHAS
WxIe T 57— 2 EREH, FEMIHIETET—
FEREHIZOWTHER/ HABOAGRELTF v 7§
574 —AhlE, OECDDO VY44 ¥~ A (Dossier
Guidance) "2 (Appendix) IZIZBEENTES
T, KED LIZEZV—ToHH N (regulatory
authorities) THEIG U TER T 5 & Sz,

2004410 H 8 H A 3¢ Sanco/10518/2004 %5 38¢
7121k, OECD#HE S ¥ A5 4 (OECD numbering
system) ZHLZF vy 72 HOT + — A DFEEAIR
EN, INSHDOT 5 —AIF2000FE1H1IH S 5
ZEHRMMSINT Wz, FrBASICE L TIEBRICMEH
LTIweigfisntni, 2oFzvy 7HO7 +—
LIOECDHEZ VAT AZHHLTEBY, EUDT—%
ERIZGWTF—YHHLE RSN TS Z & LEUH
DREYIOF =y 7 OWMFTHB L HIZEUOF T A
TALEENTVWAEA, 2006E1H1IHA S F ¥ i
OECDHFF Y AT 2 EBMH L CHRRT 5 Z &A% iR S
nTwniz,

FEBICARSNIALEWHEASICHIG T 57— 7 B
RIEHF v 272l 7+—4 [FYmettFoy
WHEHO T 4 — 2 —2%—= 13 5l 7 + — 43 : fHES
A : B E ] L b= ASE A B GISIS T
HF—FERERF v 77+ —2 [ Fyoesett
Frxy ZIHHDT + —25 —3— M 57 4 — L
4 MHRETIA : Rt O F > /s A K5
A4 21663/V1/94019984E4 H 22 H A+ 488k 517 s #0
D3FHEAFZEHD 7+ — 2 %0ECDRYIH AL ¥V R
DYNFEIZFERDOOECDT — ¥ KA » &5 L EH/R
B 4 PIVICHE> THBR L2 D TH -7z OECD
DFEFIIRIET HEUOFEGTHRVEZ AL T#] 28
REN TV,

ILEWEHDOECD Ry ZH A4 Y AL 3R,
WMEMH RS ALY o AYBL 720 EZD
MRS EWER P Y A A ¥ Y ATk, F2v ¥
HOT7+ =2 THEHLEONIFHEAFHD 7 + — 4
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VIR EIN T2, EUTOMAEMH N ZDF 2 v
JH7+—=2CBLTIE fLEWEH N Z0F =y
774 — L LFABOOECDE 5 LEUE 5 & HFat L7z
T A — AHAEMASICRIG T 57— F FRIHE T = v
IJH7 A=A [Py 7ITHHO 7 +— A4
— 28— P31 FHili 7 4 — 23 1 BHERETIB ¢ iR
WA ASE A BMICNIGT 57— F ZREHF = v
74+ —A [ FYzgEZelF oy 7ITEHO 7 + —
A=78— MMl 7+ — 24 0 BPEEINB - R
WL LTHER. AFSN2, L LAAS, EUT
27 =0 E V& ZOMABERIZEW LI EASITE
INb70, 72 a® & ZFOMBEREEWEN N>
TIE L F 2y 7 7+ — AIMER SN D572,

PPP$§4591/414/EECDPPP#RRI1107/2009(C &
BEEMAICHD MY THRADYET

PPP#491/414/EECIX. 20094E11H24HICH
# (Official Journal: O]) IZAER EN/-PPPHHI
1107/2009"212 &  20114E6 A 14 H 72 & R L S L7z

(BHI1107/2009%5835%) - PPPHHI1107/20091%
20114F6 Al4H b s B 2 LTk o7z (Al
1107/2009%5844%) . PPPIR4 sk L T S %
I (transitional measures) & FD5AFAHE
7z (BHI1107/2009%58052) DT\ el H%5 H
SN B YE DSHIPPPHIHI07/2009%%# H S 7z,

PPP#4791/414/EEC ME&RCTHRE SN TW-H
EXPPPHLAITI07/20090 38 %) H 2 51877 H LIAIC
MM ZEE 4 (European Commission) (2 X )RR X
NBRDEWNLEHFEIIBRITTAHIEIIRD, AST—
FHEREPPPTF — ¥ RO EIE, AST— & TR
#H] (Regulation on data requirements for AS: AS
Data Requirement Regulation) & PPPF — % ZRHL
HJ (Regulation on data requirements for PPPs; PPP
Data Requirement Regulation) & L T20114E6H14H
FTICHRINT 52 Lo/ GRAILL07/2009%5845%
0)c) o 20114E6H11HICOJAR ENZAST — 7 Bk
BHI544/2011" & PPP7 — % B3Rk #LH1545/2011 13 PPP

B491/414/EECHE HIL L T2 M Zh ONE & EH
WHREELZLSBIEHWE, ZOHO0ECD NI
AT ABIOWAEMWH N ZH A 52 ZADRFK6D
8= b4 E = FICHBOEUD 7 — & ZRIFHICE
FTAREHIIZORRTIIEL LD o7

PPP#54791/414/EECTIZ T — ¥ ERITH I3 5
BHMUNA TR TICED B EHICE LTI E X
<l BAFASOERICE b 2 HAR ¥ B A A
FIAVTRITIIEDDIEMP RSN, PPPH
HI1107/2009 F THE SN2 F Y IZED B 1HHRICIE
PPP#E4791/414/EECIZ B3 L 72 BLHI TR S 713k
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| BRMES (EV) ICH U 2HEYRBRSENDEORD/EADEFHEN S TOBEROTEESHNORE—Z 02|

ERUEMDEFIN TS Bl EHbEmsh
7z (RHAI1107/2009%585%) o
PPPHIAITI107/2009F Tid. KFEAS O # 4t
(derogations) & L TIKY X7 AS. #EARYYE (Basic
substances) &fUEEAH (Candidates for Substitution:
CfS) g7l BmE iz,
XY 2 7 ASIZPPP#LHI1107/2009F B EIIDO KR A ~
NS RIWFFLHEZFE 2 L7 AS (BHI1107/200945225%
2. MEZEIRA >~ ’5) . CISIEMBEEIORA, ~ M
OFIWF AL D DL RIS L72AS (BRA1107/20094
245(1), WBHFILRA > M) THAHH. F oIl
AHEIEPPPHIANIII07/2009585% %@ H & 5 (BHAN
1107/200985225:(2). #5245:(2)) o
L LA s, FEAYEIZIZPPPHAILI07/200948
SITBH SN Ve HEo THERARYZICHE L T, 3%
DAKGEHG Py L[ Uk Py ol & g
FOR SN,
FEARYWE L, LT O5MICEEYST 5 ASTRRMMIC
HIBRAYZ2 v (HAI1107/2009482345%(1)(a)(b)(c)(d) o
- &g (a substance of concern) Tlx7ZW
- NIEEL, M. EHMEE L AL S X
I TR [EA OWE A% v
- BRI REY B LR TIE RS,
ZFRTHERED LIXZ0WY & HlZ 505 5
LREE SN BB E U CREMREICH
- HEARAERG E LT RS hTunaw

IRBHFE ISR S TG E T DO KGEHGE & 1358 4%
D, UTOE#RTHS FHHI107/2009545235=3)(@)(b)) o
- ZOIRYE O & BT 5 F oo 3 FE R
WhE-> THEI Nz M LT OmE. b
U IRBRBRCAE U 252819 % i
e ML LI EMOmEE,., b LIIREICAELE
BT 5 ZF 0o BRI
AWEOAKBHEHOT v 7L — M. 201344
H3HAMACESANCO/10363/2012 [HHI1107/2009%523
SN o TRA SN IEARYE OHEE TN § 518
el ] BTGRP OB ENR SNz,
COEELHEPORRICLZEZDOT VT L—ME
ASOEM 2 (Assessment report) O % HIZ
LTWwiz, 7 7L —MIHEENTWAIEH (item) T
LETHHMEEHLDDTHRL, EfFLLL7—%
FERTBELDTH LD o7 HiEPHHHEBICEL
THEAH & (not applicable) « & L {IZBEITH W
(not appropriate) £ # 2 X, [HEHIhZW] L&
LG ZEIEZEZEDOBHEMTIBIEZFICTE £
SKIEEIZEI T BB EECE IR ST W,
Table 1R § &) IERAWH O KBRFHHOT >~
TL— FTREN TV L LHER T — & BRI FWE
ASHI R Y L HRB &0 D A7 L BB ML S
NTwiz, AST— & ZRBIHI544/2011%°PPP 7 — %
ZERBAN545/2011TO 7 — 7 PRk & ) ZORIEH 234 7%
Motz WENEED L W & B2 MARA2 5

1 ENS Documents (or information to be included in the corresponding Documents) and sections set out as data
requirements, which are indicated in the templates provided in the dossier guidelines/guidance for
chemical ASs and in the working document for basic substances

Chemical AS (1663/V1/94 Rev.8/OECD)

1“fgrm2}{10“ to be included "Byic substance (SANCO 10363/2012 Rev.7)

ormation to be included 1 Purpose of the application
in -1
—> 5 Identity of the substance/product as available

on the market and predominant use

Uses of the substance and its product

Classification and labelling of the substance

Impact on human and animal health
(substance/product)

Residues (Title only)

Fate and behaviour in the environment

Doc Ato]
Doc M (Tier 1I)
AS PPP
1 Identity 1 Identity
Physma} and chemical 2 Physical and chemical properties
properties
3  Dat licati
3 Further information ata on Z.ipp ica 1(?n
4 Further information
4 Analytical methods 5  Analytical methods
- (No section allocated) 6 Efficacy data
Toxkcologlcal and metabolism 7 Toxicological studies
studies
6 Residues in or on treated s Residues in or on treated products,
products, food and feed food and feed
Fate and behaviour in the 9 Fate and behaviour in the
environment environment
8 Ecotoxicological studies 10 Ecotoxicological studies
9 Summary and evaluation of 1 Summary and evaluation of Sections
Sections 7 and 8 9 and 10
10 Classification and labelling 1p Further information (inc.

Classification and labelling)

Doc N (Tier III Over all summary)

Doc N (Tier III List of endpoint)

Doc L (Tier I Reference list)

Doc L (Tier I Quality check)

(Title only)
3 Effects on non-target species
(substance/product not indicated)

AS only Overall conclusions with respect of eligibility

9 of the substance to be approved as basic
substance

é;@i T List of references relied on

The arrows indicate how each document or information included in each documents of Chemical AS corresponds to the documents of the Basic substance.
The red arrows represent those related to part of the documents belongs to Doc A-J, while the blue arrows indicate those related to Doc L or N, or particular section of Doc M.
Although ‘Efficacy data’ is not explicitly stated in the headings or points under each headings of the Basic substance template, if it is to be included, it would correspond to section 3,

which is represented by a dashed arrow.
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RSN BETHH SN D720, ASERHOF—
TTT v T L= ERGhNTORh otz LHEaERE
$8 (Supporting Documentation) T® 5 XFHA-JIZF%
BT BEMOREAPEREN T otz P
OFERE (Tier) IIMEE (summary) & REBIEE % —
IS L CRIBIC L MZE IR EIo RS HS0 )
A MIHYSTZY) A EMAZ72 D DOHIERYEASOH
HEHTH o7z, AHlIFREFOMELEICILTWD T
O, BBIWEHREEIGE IR TR o7

AW OARBRGFEH DT » 7L — FSANCO/10363/
201255 7ET 121412 20144E:3 A 21 H A 4590 RTO o T &
N WEFIOT 7L — M MIETOEENR R INT,

PPP§4r91/414/EECF Tix. F¥ = THHT
HIEHRE L CXBTARE# (Literature Review
Report) OLEHIIHMISTERIN TV o7z, F
IR A A K54 ~1663/VI/94D19944E8 H 3 H AT 45
58E] (Rev.5) ™% L < 1319954E1 A 31 HAF #6e T
Tld, HEADVTOHFIEZ Ao TV AR L vk
et R SRk, BRI T % SRR R Sk & 1)
DY A MRS 2 LS TWps, A=
AR R OMEFE L LRI T doTzs FY
IR AT A K54 ~1663/V1/940 199844 H 22 H 1 458
YWETROECDD Ky A v A, MEWH N> =0
A ¥V ABLI7 2 0E Y EZOMIGEHRIZEW L F
VIHATVATIE, TOHY A TFNOIERICHIzoT
HEEE X3 2 AR 2 E L 2 Z R b vk
FLilis Tz, VA MEERH, & LT —F X—
ADREE, AN ROEH HOHB, SiEOHIK % iR

L7282 o, 2 L CmgaERIcf L% —
T—FEFRRTHLERBINTVZ, LELEDD,
EHAE I D B EROMER I LT A FF 4~
RHA TV APIUITRENT W h o 72,

PPP#HHI1107/2009 F » F ¥ 2B 9 % B2 Tld.
ASB XU ZoME M #Y (relevant metabolites)
R A, BRIEB X ORI A A O RIRINE
BIZHT 5 BT U 2 2 72 B0 2 22 Sk
(Scientific peer-reviewed open literature) & KR
4B (European Food Safety Authority:
EFSA) IZX @b, Ky gt HA 5 #3104
VNIZAEOLERIZ, HEHICL > TRy iZ@EmE
EhTwb GRAIL07/2009485%0)) o

20114E2 H 24 HRHRIRDEFSAD H A %~ A [HHI
1107/2009F @ BIETE W E AR T O L HEE T 2T
7RHER AR SCBR OS] RS A B 2 R
AR OFFEREIICHE T 2R Ny Ty
DEHNCHETLPIRENTVD, ZDOHA ¥V A
WCIEHEBREOMEN 2 EORDIRENTVE, &
DIA T 2 ANHE > THERLT B SCHRAH AR F 2183
T5tr v arbEiTable 21177,

HAY L ADFRLIE RS A ML OELDE
LI Ry Tidsc#KeE LT L, SCEEA RS
FHIUFKE LTHRINT 2 L 37z,

B, EAYEIZE L CIZPPPHLAIL107/20095685<
OFYTICETABEITET SN VWO T, 201142
H24 0 HRIRDEFSAD T A 5 ¥ ZNHE - 72 A2
WEFOERITEREN TRV,

LW Sections and tables to be contained in the literature review report, as specified in the Guidance of EFSA

approved on 24 February 2011

Section

umber Section title, content and tables to be included

1 Title

2 Authors of the review

3 Summary: a brief summary indicating the purpose of the report, the methodology employed and the results obtained.

Protocol, which should contain:

4 . A statement of the objective of the review (ie. to provide information on side effects of (a) determined active substance(s), metabolite(s),

plant protection product(s));

+ Table 1, The criteria for relevance with which decisions to select studies in the dossier were made.

Search methods and results, including a descriptive summary, together with:

5 + Table 2, which reports the search process for scientific peer-reviewed open literature in bibliographic databases;

+ A structured text list documenting any searches and related results performed in sources of peer-reviewed literature other than bibliographic databases

Results of the study selection process, including a descriptive summary, together with:

+ Table 3, reporting the results of the study selection process, for each data requirement or group of data requirements searched;

. Table 4, reporting the bibliographic references to all relevant studies and studies whose relevance remains unclear after detailed
assessment for relevance of full-text documents (ie. the second step of the selection process), ordered by data requirement(s);

. Table 5, reporting the bibliographic references to all relevant studies and studies whose relevance remains unclear after detailed
assessment for relevance of full-text documents (ie. the second step of the selection process), ordered by author(s);

— Copies of the full-text documents listed in Table 4 and Table 5 should be provided with the dossier (document K).

6 These copies should be placed within the subfolders that contain studies relevant to the data requirements for which the full-text

document has been found relevant.

If studies are relevant to more than one data requirement, only one copy of the corresponding full-text document should be provided,
but cross references would need to be inserted in the other folders for which the full text document is considered relevant.

Relevant full-text documents should preferably be provided in English; however, official EU languages would be accepted.

Relevant full-text documents in non-EU languages should be translated to English.

. Table 6, reporting the bibliographic references to studies considered non-relevant after detailed assessment of full-text documents (i.e. second

step of the selection process).
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| BXMNE S (EV) (S5 2 HEMRERTEEDE ORR/ &

REFHF N ITORKDEBESHORE—Z 02|

ARG UM DOASICE L CTid, #HI1107/2009F T
FASNDERBHFE N> b L TKRESMHEIE RS
Fyzid, YIE0OECDR Y4 5 2H LI
EMR RN 5 A TR SNz,

HHI1107/2009 F THEAE SN S Z LI - 7 AKRE
# (PPPI§4791/414/EECF Tl Annex T IUHAKGE

HEBEL 720D T, Annex I Renewal, AIR) %5277V —
TDASTH 5 AIR2ODFHAFNIZ20104E12 H8H IZ0]
NG S NIRRT A TR AI1141/2010°1C X b #L
EINTz,

ARBEBHCTHEESINLIF VY RMHAF Y

(supplementary dossier) &FREi, A DOAKEH
HOBICHRI L2 R DICZF0BOEH % & 7290
FKiB K> L (original dossier) IZHZ 5 HDTH -7z

(BHI1141/2010%69%%) o Ny oRBHRIzZELZE
NOASIZOWTHIEZERIORPIZERE SN/AH (2012
E2H29H. 5H31H. 8A3IHODWIF D) F TR
HE 7. (HHI1141/201056595(3). MEZED) o #H)
1141/201012 % - THAE SN HAIR2DASIZEH L TIERK
ENTHA 7 ZAXFHSANCO/10387/20100020104E10
H28 A 5581 ¢ I ¥ = Kk3ki3 Sanco/10518/2005
D20054E6 H 27 HAF 58T I0HE ) & ShTwiz,
Sanco/10518/2005%55eX 5] T3 LM E IZOECD K &
I A 5 2 A20054E5 A AT 200 AT 2 . A I
OECD#AWH ¥ > =44 & >~ ZA20044E2 B AR &
ERERENT W=D T, AIR2OKEHEI THRHINS
i B2 IZOECD F ¥ kI Ht» TIER S 7z,

PPP#HI1107/2009 F Tl ASOKF, AiEM15
1IED L IIAREF TR SN N 2135635
OB (Confidentiality) OBEIZHE - THREK
\» (confidential treatment) 2SR S, EDOEK)
IEYG LR EN7EHME RO TIIEFSA AR THZ &
oz (iﬁﬁlJ1107/2009%10% 165 o 7272 L%
AW DGR KB LTREE R Z~ANDOT 72 A
= HE LtPPPiﬁEUllO7/ZOO9%10*i":@)ﬂ Ins k&
DOIEN 2\ (BLAI1107/2009%5235%) DT, AW
BORBHBEHEHIIERYEUNDASO FP T L
LI RETRARINE o7,

ASOIKFE. HKBSMAEIE B Y T % 5/l 3 5 5= 454024
JN¥E (Rapporteur Member State: RMS) AMERK T %
S B ER (Draft Assessment Report: DAR) 12
L TORBER DR SN 535 % B TIZEFSA
WARETHZ L o7z GRAILLI07/2009%125:(1)) o
772 LEBICHERE R WAER SN 535 2 v 72DAR
MEFSAOH A MIAFKEN, HESF Y u—F “C%Z)
BB E TR LM ZE L 720 2 BHEARYE
BLCld, PR H Uﬂ@AS&&i?&tzét
DRMSAERT 2DARICHIN§ 2 SCHEDHEAE L 2\

DARIZE L Tix. PPP#491/414/EECTFTH
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EFSADHERICSMT 5 X 912 % > THHEFSAT
DARZ ZHBZICDARD AT WHEE ALK L. BER
WHSEER I B \%I&fu\ﬂiEFSA CEENHN
IEDARZ AFWHRIZL T W o COHEIZEFES
Bl %«@’F%ﬂm@aﬁlﬂ%ﬁm L 72 51511490/2002%
WX YEA SR (HHI1490/200245115%(3) o BiLHI
1490/200212 VX BEAT 55 282 By & 55 3BE I O R AL 3 5 Mt
& HE L 2281451 /20002~ BIED & T hTH
D, FBROBLE DA 2B BEASIC b B S 7z (B
HII1490/200245204%(1). #1HI451/20005585:(6)) o HEAT
FBABREAS T b RO BLE ASREAT 454 B R sl A3 92
i D FER 2 BLE L 72 8HI2229/2004 TR ST Wiz
(BLH12229/2004452452(5)) - PPP¥E4r91/414/EECF
DOFBLASIZE L TIAFICBLE I 22 - 72725, EFSA
BN o 72 FHAS TIZEEAE 55 2B B LLFE D AS
TOFEETHEDPEH SN TV 20T, FRICEER
WOSESR BN B R B TIREFSAICER 2sh U
DARIZ AT RETH - 72,

PPP#HI1107/2009 F Tid. DARIZEEE R VWA E
RKENDEOGEZBRVTIEIAEENLDT, PPPH4
91/414/EECT ® & 9 IZEFSAICEFH L TATT 54
B3I rolz

ASDIKAEH F ¥ TORMSHERR S % 2F-Alfi it i
WX AIR2OD A T % BLE L 722K G800 9 s 4 %Jllﬁiﬁﬁ!u
1141/2010 CHEF-li#H &5 #H (Renewal Assessment
Report: RAR) &Fr&au (BHI1141/20105145:(1))
FEEAR N DR SN2 5 % By TIZEFSAIC 2357
HIFRARZE AT REICT 5 L e (HHI1141/2010
155:(2) LCW7z2s, EBIIIHER O SER S
AR5 B2 DARDEFSADY A ML EES Y
O— FTE5E912% > TH5IEPPPHI1107/2009 F
DDAR & AR IR AER S5 5 & BTk
EFSADYH A MIRFEI N2,

AIR2O i A F B L Tid. 74 5 v AH
SANCO/10387/2010020104E10 H 28 H 1 4588k 2] T
RMSAE T BRARD 7 + —< v bld. ASOKHLE
DDARD 7 +—< v bDH AL FS54 VIHEH E&h
720 JTEODAR. AR HEFHET OB S HL <
RILOT— 5 ORELMEB IR E L S5
X o TRMSIZ 54 7 aFlli ety 3 &2 8 L SRR % 20,
HAET HDARNOHE (addenda) Z1EHET % 73R
T&7o L LRV oiHlizhEEHOELSE (Volume)
IZOWTIEZEEICEH LA ER S 2T il o
T, EIBIZIEZ Y FEAL U FY A M (List of endpoint)
BEORIINER S hh ol T7-RARDHEFHIZPPP
BLHI1107/20094545: 2 fb B Bk &7z L T o h ke
IPIZOVTHIBEIN TV RITNE LR SR o72,

PPP#II1107/2009 F CIIF 8 HINZAKFEILHE (criteria
for the approval) 2%#% & L, MEHINHE > TASIZK
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RENRTFUI R LRV E SNz (BRIT07/20098545%) o

PPP#AN1107/20095% % D AR FEFHEHEZ K L TRMSAS
MERT 272007 > 7L — 32012456 H 1 HAT L
#FSANCO/11114/2012 [FHMiREFDOEIEO L NV
BICHLTHHTA AT 7 L— ] O LTER. &
RKENTze TOT V7L — MIAKREH AT NEHH]
1141/2010 T & 1 % KGR HT ASO Rl i & 5 &
O2012476 H 1 H DUBEICRFEHI G 342 S 72 ASDET
RS F I & SNhiz,

R ZEMl & A EER O H A B 54 2 1654/V1/94
ETIET R & O SCEIZH D W TR S 22 b
OECD-E/ 757 (Monograph) 74 % v ZA®R A
WHE 757545 v AOTIRRENLEIEDO LN
W3 =2DIHHE (Point) AVRENTW/22TTH-
726 OECDDE/ 75 I HA ¥V ATIZEDO=2DIHH
EXHBT 2RI LT OMY) THh o720

31 REINZPE O

32 MESINTPE
33 g IR KGR D L 3BT LEITE LTS
SN D AR MR & 2L

20124E6 A 1 H A+ SCESANCO/11114/2012Cid Lt o
FHIEREHHE1E L NVITFO=D>DIHHE O T I FAIH
HERET S L & DITAKRILMEITN 2 TCISHHE K
) A7 ASIHENDOEH O T~ 7L — bR
L7z0 BHH31FIZRE SN FHIHH % Table 312K
Fo TNHDOTFMIEHHD ) LDV DOPIIDARRPRAR
WCHOWTER SN BHEFSA#E R (EFSA Conclusion)
OHTH ) F TS LTz,

Z D X 9 IZPPPHINT107/20094520114E6 H 14 H 7 5
BHENTHS5 L LIES < 1E. OECDERD Fy %
SRS EASEH S WA E 2R w Tk, FY
IR Bl s X FEA NI OECD RIS e » TR &
M7z. PPPEUIINI07/2009: 8 T & e 2Dl Fo =
\ZPPPHLIN1107/2009CHi 72 1S H5E & 7 SCRRTA AR
HHEPLEERY, PG EOHEIE L NVITHA
T5T7T YT L= MPRESNIBETH -7

AST — 2 EKMAI EPPPT — 2 EKMADE = #2
ZIZHED MY T DOHRET

BAEDORH A Z Z B L CTF — & BRHA 2 15 1E
28 (BHI1107/200945785:(1)(b) 2fEv. AS
7 — % R BIHI544/201138 X OSPPPF — & B3R BLHI
545/2011i%. 20134E4H3HICOJAE ENIZASTF—%
PR HIHI283/2013% & PPPF — & B3R B1H1284/2013%
ZFRENICE Y LS 7z (HHI283/20134525%.
BLHI284/20135525%) o #LHI544/2011 & #HI545/2011
ZRZENICOWTHk B L Tl S h b iitE s 2
DE&MAHE SN (BHI283/20134535, 45
BLHI284/20135535. H45%) » RBIEEIGEA S h
B4 DA B DRI B8H1283/2013H L < 138
HI284/2013%BH SN B 2 & &7 o720 ALFEWEAS
7 — 7 ER ALY ASEAPPPT — ¥ ERICH L
TIEHNT WL 2 &7 — & Bk oB e 2 Dok
/B3 - 72705, WEWASRIEY ASEAPPPIC
B 57— ERTIIEHEIRIIEA L D72,

LW AST — ¥ R TIZ, ASTF— & BRBLHI
544/2011C 9. BREE~OFEICB§ 2 BEE & 54
E o TWZIHHMAST — & ZRHIHI283/2013 Tl

[9. k7 —4% (Literature data) ] IZZE I N7z,
LW ASEAHPPPF — & 3K Tld. PPPF— % %3k
BAI545/2011T [11. 2 ¥ 5 > 9L 10DREEE & 57
&7 o TWI2IHH 2SPPPF — & ZRBLHI284/2013 Tl

[11. X7 —% ) I2EE S hiz, AS, KB Lo
SR L ISR, % L CASEAHPPPICEIL T
W OURA R 2 7RI AT SR T 2 2TO
F =7 OBMENRZ OLERT — 7 L L7727 — & TR
HT CRIPER SN,

ASTF — ¥ BRHHI283/2013 £ PPPF — % Bk HLH
284/20131%. OJZA% H20134E4 H3H 20 H #£ D 20134F
4H23025%), 20144E1HIA 2 S E e o7 (B
H1283/2013%555(1)(2). #1H1284/2013%555:(1)(2)) -
20164F1 H 1 H DLRE (KGRI 2356 T 3 % ASD K72

1% Subsections in the template to be used for assessment reports regarding Level 3 of Volume 1

Subsection Title

Corresponding issue in EFSA Conclusion

311 Proposal on acceptability against the decision-making criteria - Article 4 and
Annex II of Regulation (EC) No 1107/2009
312 Proposal - Candidate for Substitution
313 Proposal - Low risk active substance
314 List of studies to be generated, still ongoing or available but not peer reviewed List of studies to be generated, still ongoing or available but not peer reviewed
315 Issues that could not be finalised Issues that could not be finalised
316 Critical areas of concern Critical areas of concern
317 Overview table of the concerns identified for each representative use considered  Overview of the concerns identified for each representative use considered
318 Area(s) where expert consultation is considered necessary
319 Critical issues on which the Co-RMS did not agree with the assessment by the RMS
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| BXMNE S (EV) (S5 2 HEMRERTEEDE ORR/ &

REFHF N ITORKDEBESHORE—Z 02|

HHICEAINSEZ o7z (BLAI283/2013%555
2). BHI284/20134555(2)) o
HKAFHEIS N — T TH 5 AIRIDAFEFEH ASIE
2012$7H27EI WZOJAFREN/ZE L & H20184E12H 31
WZARGRIIBR A% T 9" 5 ASO AR EEHE 3 T & -
Bmfwmél%%ﬂ)Wf5EWMMvmnT%?réh
720 AIR3VABEDARFRTEHIE L Tid, 20124895 19H
IZOJAFR SN, 20134E1H1H A S H & 7 - 72 7KEE
B TMEHNG44/20125 F CHEMi & 7 > 720 KEHEH T
MEHLRN844/20127F Tl AFWIBEH D34ERI F TITAK
a&%}’rEﬁaﬁ%%%tﬂ IR REEEDWIR £ TIsHe
SN TV BEEIKBEIIRHE 0304 A E TICHiE
Fvléﬁmk&ofwt(ﬁﬁwymm%bau
3501 H65(E) o
HHI686/20120 28 F M L TIZAIR3D ASOHIZIZ
AGRHIRAS20164E1 A 1H £ D R WASHAFAE L 720 X
FHSANCO/2012/11284 [1EFECHEH TR - AIRSEH 7
0795 MIRENTWDE LI, —HMOASE R
WTIEBLHN686/20120D 2 FE R IR 2 LR § 5
BN X ) AIRSDASORZEIRAIE & S 7z, HiHI
686/2012D A FKFFIZIZAIRIDASIZ20134E1H1H 2 5
20184F12 A 31 H & B ARGBIIRRGE T & 72 o T 7225,
AIRSOBTOHRMAD I NV —T D F ¥ LR TH
HARIRH D304 ARiA20144E1A31IHIC AR5 L9
WAGEBIIR S IE R S 7z F 72 KGRI BR A720164E1 A
1H &) B o 72 ASIZARFETH L e\ 2 & ASHEIITE
MIN TR WD IZARRRA20164E1H1H L 0 %
127 5 X 91220124 T AR REIIBR AN IE R B 7z,
20144E1 H1H % 5 AST — % Bk BIHI283/2013 & PPP
7 — 7 R HA284/20130D F — ¥ ERASHEP I B
IZE 201441 A1H P RRICH 95 o =Tl
OECD K ZH A ¥ v ZADMIEE6D /S — b & /3— 15
BRI TR WT— Y ERIFH 2 FO TER L &
T 6% ko7
7 — & FORIEH O \EH IS LT XESANCO/
10181/2013 T[#iHI283/2013 & BLHI284/201312%¢ - 72T
BALAETEWE B L LA G R ORBERH O K~
IAERICE T BB E~DH L ¥ ALE] 201345
AL3HAHE2 1R ETO AL ASH & L TRITS I
oo ZOHAF Y ALEIAIRSBEDOAKETER, B&
UKRHEC20144FE1HIR DI S5 R i
WHINLZ EIZhoT,
CDHAYT Y ALEHEDOREA THRBIZEDZLHED
B I F Y Ic &0 2B EB L O g E
HRETREINT W2, ZOETIZOECDILEA L
FIEULHEALEORE L IR INTwi,
PPP#54r91/414/EECTF Tl MBEEINICASICE T 5
F—FER, WEEINIPPPIC S 27— & BRK AL
RENTEBY, TNEFNOWIRET/ S — NAMLEY
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EAS b L IMLEWEASER BN DT — &7 Bk,
N— FBOAWASD L 3MAEMASER BMmD
F—=F BRI o TWie ZD0LEWE ASRAL
EWPEASEABMICE L T, EUDOTF— & ZRICxt
JIBL72EUES ¥ A7 A 3ITA LIRIIA 110 & 5125
RENTW/, OECD F ¥ =X T3 5 OECDH
T AT A B EERICIIA LIRIIA 11D X HITERRE
nTwi, LA2LaAHHAI1107/2009F TlE 57— %
FURBNDSHEE TId 2 < ML L7-HAITHRE ST
b lillholzlz0, ALFEWEASIZIX TTIA] 1T Z
T [CA (Chemical Active) | . {bZWEASE A Wi
(2i& TTIIAJ 1282 T [CP (Chemical Product) | &
FRTHEIICHY, FY P TOECDEHE T ¥ AT A
CRRLLFGTIVAT AV EIND L) 1T ko7,
MS Word TERD T > 7L — M ASSCE], BRI E
THDHLEM, BEIMETH S LEN, ZLTFoy
FHOT 5 — L ThHDHLHEODMNAST — ¥ %K EPPP
F— FBRIZHIE L 722HIC oW TR S Twiz, &
NoOT 7L — MTIZFEK (cover page) DHEITHH
J&J#E (version history) OX—I kI SN Tz,
NELOMKERTH 2B BIORBFREHFFD)
A NTHHZIY A (Reference list) (ZBIL TIXH
4% v AXESANCO/12580/2012 [F#HI1107/2009%
605129t - 723 Bk A MER DT A &~ A ] 2013
ESALTHH HIIUET OV L 72720, TSR A
b (SANCO/12580/2012Fh D A 7 ¥ A % W) |
4% (additional notes) IZE/REMN, YA MDT
YTU— b MIRFHEN TG otze HA Y ¥ ALHE
SANCO/12580/2012453.18 ] TR E N2 A b
DOFUZOECD K ¥ A4 & v A TR ENTFEH S
BOEBIN TV, OECDHICIIFE L 2 d o 72
G [HHEECoRER] & [F— gL ZERT LA
B 25emEh, 2o/ NS RET D72 F
HEEY) T DR &) 2% TR T S50 E1IZPPPH
HI1107/2009 CTHi 7212 HE SN - FHEBW 2 EH 5 %
AEBEo A (HHI1107/2009%5625%) [k A DL
bbb,
LELOMREZETH - 7B E IR BT
WMEEICHL X, MEZFAORT ORI [3CH
L FERBIBEE IR Sz (OECD O 3Bk 51k
BUIDIHI OB EIMEICE RSNz EReTr &
i) | EFREIN, WRHFACEIN TV RN o7,
DF ) REREIEEIIRBICED B LHETIE R ko7
XEMOT ¥ 7L — MZiE, AST— & ZRHLA
283/2013 PPP7 — % ZR#HI284/2013 TOH L »
Ty YOREHARF T ERKEER IR LT VT L — b8
WHOYL7 T3 6THINNERVTIELY Vg v
TEIHEIN TV, LR2LEESIN6DT VT
L— MiZiE, 47—y ZREHTICED X H I
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W T 20 E2RTHHIIZIIEA o7, FEBROR
WD EFITN TR o7,

W7 — 2B L TIZASOKEEH T %)%ﬁiﬂ]i‘ﬁ?“(
LAECTHGEOEZ v a y3 [HHICET27—%] 12
B OBENRERENTWBE ERENT W2, B0
tr g 30LEMDOT VT L— Mid, Hikn2012
ET A SCGESANCO/12592/2012 [ 35 3 12 H
THFYTL—= M MO0 HA Ty AL NH T
LTI EEHILEL NV20 7 +—< v FDIHH23

(T 27— &3] FIORENRTWE T A
AP L LEEZFDOTA YV ATRIBENT
W2 LTF O2DOBMRT 204 7V AR ENT W,

- FIBASIZIZ. SANCO E31ESECE: R PR 5L,
ZEA SN A HHN07/2009THUE O F BLE W
OARBIHRMO F > T IC$ 250 7 — & k|

- FKERHEHIZIZ. SANCO/2012/11251 [H#iHI844/2012

VZHE - TRl S M2 WG O RRER BT 5
HA Y v AE] ORIEI

SANCO E3fEZECHEHIZ%1220134E7 H11 HAF 303
SANCO/10054/2013%3% T & L TAFK ENze L
FSANCO/2012/1125102012 H 11 F 3 1T O 8l
20127 A OYGET12007CH - 72,

SCHLTH 5 BRI AR S N WELHIZOECD

ORBEEMBEICHERIE TN LRENTVWZ
. filA DT — & BORIEH T OB 23
L CTIZOECD OB % T 5 OECD K ¥ T4 4
¥ AR BIMEORL B 2 SE I ERTL DL
EMTE %, ko [REEEDE OB D720
DK T &Gl GO T 2 51BN A 5~
A | 20194E3 H 27 HERARGI O D Mg HE [ 1 2 o kB
EREMEES RO T >~ 7L — b | TR 3R
BRIZET 15O % ICOECDERIZHE - 72 sk BR o i 32
EHHREN TV,

WENIZINE TR o7 LEOBEMDED T
FENISOSFEFHE B oTze TNETOLENIIEENT
th!—U'C*‘[S BTy FRA VM)A NP LENLE E

2B SN ze SCENSSIZTFISRT X HIH LL
Lbﬂéht LDTOECDR Y ZH A ¥ AZidEEh
TV holzLETH 5,

SCENS W S ACE R, o — b, Rk

SCHEENA ¢ T KA o A b B

NS ) A 7 T O RYEARHE 0% 58

SCEOILLT 028 T, LHOCAIZIZAST — 5 %
SKHLHN283/2013 TOH L\ 7 — & BRIHH &5 & 58
A5, CEOCPIZIZPPPT — & Bk HHI284/2013 TOHF
LW — % BERIHAF 5 & REDTR IS TWi,

HEOCA : 3l 7 + — 2 15 Y

XEOCP : ##li 7 + — 2 AR B

VIRV S 7 LW R ASICH IS T 57— 5 %
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REHF v 7 H 7 4+ — AR bW ASE A B
NI AT —FEREHF v 77+ — L ERR
D, OECDFYZH A ¥ ¥ ZADRFE6IZERDOECD
T—=F R Y MFEFRERIN TR D o7,

Z DX ESANCO/10181/2013D20134E5 H 13H A4
21 ET I3 12 1220144E12 H 12 H A O #38 ET T &
N7y, EIWETTIILEN2DF 7L — b OAREH
a7z,

WMAEWASHIZ L TESANCO/12545/2014 [HLHI
283/2013 & HiH1284/201312 9t o 727 4 W R & e g e
WOARRD L IIAREHO N KIS 2 B
BANDHA T v AE ] EIGETP 8T Sz, Mk
WMROT— % ZRICIED F DUETHB e h o 727200,
CDOHAY v ACERIYRTICEMEDHO L FR
A Y MIAPTHEXEN20T VT L — bOARRMTE
N7z, SCENSSIEMAY H TR E® 5 30
ELTRENTWENoTz, 20144E12H12H (2 HERD,
By, B LOEEHIE T 2R ES (Standing
Committee on Plants, Animals, Food and Feed) T
AL E N2 720, ZOFHA ¥ ZALEIZPPPH A
1107/2009 T D EP ASIC Ob\“(ﬁfﬁk‘éht "I T
201543 H 1 H AR KGRI G & L < 3 KGR T B Al
Ry (WS F“‘/li:ﬁ}ﬂéhé\_k Eolze 2OH
A5 v ASCEETWETIIHEIC20164E3 A 0 45284 5T T
FHINTWBED, FE2UETITIE PP =X 3 5%
EWHII R o7,

PPP#5491/414/EECT Tl M E ZINCASIZHT %

F—F PR, WEEIZPPPICE T 57— & BkAHS
WRENTBY, TR FhoOWEEFET/ N — NAMNME
FWEAS b L IMEFWHASEA RGO T — 5 %
Ky 78— FBAAEWAS b L < I3MAEWASE G R
DF—=FFERIZR > TWize ZORDMAEMASRH
AEWASERRMIZE L Tk, EUOT— % ZRISHIG
L72EU%5 ¥ A7 A IZIIB 1L1RIIB 110 & 9 I2FR
ENTw/z, OECD F ¥ ks T3 5 OECD®H 5
AT LB FERICIIM L1IRIIM L1 X ) I2FREN
Tz, LA LaAoHA1107/2009F T3 7 — 7 %
RBAIZSHEE T2 < My L-BHIcClRE S
528l holzlzd, UEWASIZIE TIB] 122 T
[MA (Microbial Agent) | . fAEWASERBNIC
13 [TIB] 12482 T TMP (Microbial Product) | &%
AT 5L, FYZHTOECDEFE G VAT AL
WERLLFF VAT AMBHENDL X)o7,

NI EFHAHESDOBEDRMICESI NI E
STl & E 4N D HET

A FEBRI844/20120 82 THAL S 5 AIRS
VIO RGEE P AS & 2014451 H1 H LABEIZ AR GEHIRE W35

FRILF 2025



| BRMES (EV) ICH U 2HEYRBRSENDEORD/EADEFHEN S TOBEROTEESHNORE—Z 02|

WMSNBASICEL TIE, FHliEEFICEHI NG T~
TL—FMETEHA T Z2LH LWL O EH SR
LX) o7,

20124E11 A SCESANCO/12592/2012 [ EFAMiH 52
RS 27 7L — ] Tild. FYIEFElio A
T4 1654/ VI/HMETUETR T DETHETII D W TIE
WEN/20ECDE/ I I HA4 ¥V ATRREINTE
RISV ODPDEEIMZ SNz,

EHIITF— B REHOEHICEADLEEZTT
%l Py it HFomMExzGbes It xH
e LEEDRYATN, FHliThEEPORL 2
85> T OEHMO EHOHIE L PPPAYE L 72 Bk #% <
VA7 SASOEF T ZEET A2 EHHWELTW
720 S OITFR M (Maximum Residue Level(s):
MRL(s)) #&#E. EFSA#mOIEK B L CEURH &
$¥i#%/R (Harmonised Classification and Labelling:
CLH) O#%ETH 5CLHREHEFE (CLH Report)
OEEORED B IN/z, FYT/EROTA ¥ R
WESANCO/10181/2013PD & 9 IZHERL§ % LEHAL T
MS Word TER D 7 » 7L — Mt S h T do
72o XEDOARLHFICHREZRTIETT ¥ 7L — AR
ENTWIDT, H4 5 v AXEIXEUHNE CTpdfhi
EMS Word o 2fEFIAY AR E Tz,

OECDE/ 75 7H A4 % v ATid, st &34
PEDOLNIVI4, E2EMIEHEA. H3EMIEEBS X O
FEABRMREHCH SRR I N TV, £BTHEOELE
REHOBM/ EEN R INT, FYIZOTF T L —
b & FIRRICEHM S H T H KB OLHEOEKDOHKITE
MBROR—=V 2 ANLZ ol Thos 707
L — PR RS EHUC B 3 A BE SRR TIK
woNA T4 METEIRSNTz, HIEDLXVITD
D ZE TR H 0381/ Z8 8 % Table 4127773,

BIBLXNV2TOMBOLEERIHH OB/ EE
ZTable 5127”7 HIBLNV20OHH210 [75HE
FR | WIZCLHHE O BICEMN L Sm)T (European
Chemicals Agency: ECHA) IZ#H$4CLHF Y
WKEDLCLHREREEFO T v 7L - MZEENS
FEMUEBBS NIz, HIBLXNV20IHHE2.11
[H T RPARH oA EREN] LHBE212 [V A2
i TOREAAMKOEZE ] DEMI P THL
CXENO—FRE LTINS [HFARPRBHOH
ERAME | & SCENS [ A 7 5741 T o ZEARME O
EZRE | Emshizz iz L Twiz, FYZTX
ENZHFIN TR ELY FRAL Y PY A B
HICENT & SCEN2IZ 558 S 7z 0 & FAR I G
HTHZ Y FRAL VMY A MIFEIEDO L2054t
NTHY. (stand-alone) XFHE L THEIAEITMZ T
RN LFEE L -72, 72720, 20124E11 A0
SANCO/12592/201 20U ER DR R TlE = > KR A
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FIAMDT YT U— MIEEHRE 5727280, =V F
RAVIVAMDT V7L —MIRENTW o7,
OECDE/ 757 HA ¥V ATOHEIELN)ILIE4L
LRWVBIZE EDENTZ, HIBEDLNXNIEAN LX)V
DN oo ZRIEIMEOE
PRRIHH BN/ 2 ¥ % Table 612739 20124E11 A AY
ESANCO/12592/201 280U H I 1 Ak 0 20124E6 A 1
HASCE#SANCO/11114/2012 [FHMbBiEED H1&D
LAV LTHAT AT 7L — ] Tl
HERENTWz, 20720, LXVIOHEHSLLS
31.9% TiZ20124F6 H 1 HAF 3CHSANCO/11114/2012°C
DOEHFEFF L FEIC-FK LTz,

H2AMIBEA L Table 7157/ & O IO ZE T 23
o720 20124E11 A4 CFHSANCO/12592/2012 9 hi
YERL DI B CIRATR DS A MEEO T A 2 AL
FHSANCO/12580/201213 i 72 o 72728, fRINE N
R EEB I UZOMBoOLEORRY ZA 0T v
T —=PMIRENTO Loz, TOHA 5 VA
Peo THERT A BRI TV,
RARDHEAIZIZZE LY ¥ 3 v DY A MZIZEKEE
RZDOHOKRBEHOMEFHIRB SN D ED D
EIRENT,

FYZFlDH 4 K54 21654/ VI/945HT78ET R
OECDE/ 75 7 H 4 ¥ v A 3L IBEBIZASHE
& PPPOTE#H S —# 12 L T 72, Table 8IZ/R
FTEHOWEIBHEEBOHHOHMOELEE L L HIC
EIBMIEEBAEIEMIEED (AS) &HEIEHIEEB
(PPP) 1243) H 7z,
RARDHGIZIEE YT ¥ a v ORBIHT HBHY
2 (F—FEREHME) CEHLBRBEINR7T—
FCTEHIioL ) EZAIChozbnehbiRBEENn
TVl CELRANTH L EEZ OND 0K
FOMFFIHHENZ b DEED DL E SNz HLL
N R L T2 SR I TR BRI SR
) A NTHAE A ORBREHGTHMEICKE T2 L &
ENTze ED7- LIRTIZEHM S A7z 58085 % IR 24P
THEXE—HL AT L ko7 LDLER
BHEZMYAINOT 7L —MIBEINTBS T,
BWETZ20O0XEEZHYAMOLZIZHBT S
OPPHEIIREN TV RN o572, EUD F ¥ i
DHA KT A4 VETHETR ZIIEDWTER I L7
OECDE/ 757 H A4 ¥ v A%, REEH »EE L7
BRIZid e o T d o 7zo DRTICHRH LM S 7z
RETH D Z & ERT RIS AR ES OFMI T LT
D572,

Table 9I2/R¥ X 9 1220124E11 A+ SL&ESANCO/
12592/201290 ML CIZ BB L NIV2, E2EMIEEA, 6
IEMEEB (AS) L3%MIEEB (PPP) M TIH
HoFE L KEPRMT L L))ol HIEOW
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15 Comparison of required information in the template to be used for assessment reports regarding Level 1
of Volume 1, as specified in SANCO/12592/2012 and the OECD Monograph Guidance

SANCO0/12592/2012 -rev. 0 (2012.11)

OECD Monograph Guidance - Appendix 4

1 Statement of subject matter and purpose for which this report has
been prepared and background information on the application

1 Statement of subject matter and purpose for which the monograph was
prepared

1.1 Context in which the draft assessment report was prepared

1.1.1 Purpose for which the draft assessment report was prepared

1.1 Purpose for which the monograph was prepared (Dossier Document A)

1.1.2 Arrangements between rapporteur Member State and co-
rapporteur Member State

1.1.3 EU Regulatory history for use in Plant Protection Products

1.14 Evaluations carried out under other regulatory contexts

1.2 Applicant(s) information

1.2.1 Name and address of applicant(s) for approval of the active
substance

1.3.1 Name and address of applicant(s)

1.2.2 Producer or producers of the active substance

1.3.7 Manufacturer or manufacturers of the active substance

1.2.3 Information relating to the collective provision of dossiers

1.2 Summary and assessment of information relating to the collective
provision of dossiers (Dossier Document B)

1.3 Identity of the active substance

1.3 Identity of the active substance (Dossier Documents J, K-active
substance and L-active substance)

1.3.1 Common name proposed or ISO-accepted and synonyms

1.3.2 Common name and synonyms

1.3.2 Chemical name (IUPAC and CA nomenclature)

1.3.3 Chemical name

1.3.3 Producer's development code numbers

1.34 Manufacturer's development code number

1.34 CAS, EC and CIPAC numbers

1.35 CAS, EEC and CIPAC numbers

1.35 Molecular and structural formulae, molecular mass

1.3.6 Molecular and structural formulae, molecular mass

1.3.6 Method of manufacture (synthesis pathway) of the active
substance

1.3.8 Method or methods of manufacture

1.3.7 Specification of purity of the active substance in g/kg

1.39 Specification of purity of the active substance

1.3.8 Identity and content of additives (such as stabilisers) and
impurities

1.38.1 Additives
1.3.8.2 Significant impurities

1.3.8.3 Relevant impurities

1.3.10 Identity of isomers, impurities and additives

1.39 Analytical profile of batches

1.3.11 Analytical profile of batches

1.4 Information on the plant protection product

1.4 Identity of the plant protection product (Dossier Documents J, K-active
substance, L-active substance, K-formulation and L-formulation) (to be
included for each preparation for which documentation was submitted)

14.1 Applicant

1.4.2 Producer of the plant protection product

1.4.2 Manufacturer or manufacturers of the plant protection product

14.3 Trade name or proposed trade name and producer's development
code number of the plant protection product

1.4.1 Current, former and proposed trade names and development code
numbers

1.4.4 Detailed quantitative and qualitative information on the
composition of the plant protection product

1.44.1 Composition of the plant protection product
14.4.2 Information on the active substances

1.44.3 Information on safeners, synergists and co-formulants

1.4.5 Composition of the preparation

1.4.5 Type and code of the plant protection product

1.4.3 Type of the preparation and code

14.6 Function

144 Function

1.4.7 Field of use envisaged

1.5.1 Field of use

1.4.8 Effects on harmful organisms

15.2 Effects on harmful organisms

1.5 Detailed uses of the plant protection product (to be included for
each preparation for which documentation was submitted)

1.5 Uses of the plant protection product (Dossier Documents C, D and E) (to
be included for each preparation for which documentation was submitted)

1.5.1 Details of representative uses

1.5.3 Summary of intended uses

15.2 Further information on representative uses

15.3 Details of other uses applied for to support the setting of MRLs
for uses beyond the representative uses

154 Overview on authorisations in EU Member States

1.54 Information on registrations in OECD countries

61 Copyright © 2025 Sumitomo Chemical Co., Ltd.

FRILF 2025



| BRMES (EV) ICH U 2HEYRBRSENDEORD/EADEFHEN S TOBEROTEESHNORE—Z 02|

1IN Comparison of required information in the template to be used for assessment reports regarding Level 2
of Volume 1, as specified in SANCO/12592/2012 and the OECD Monograph Guidance

SANCO/12592/2012 -rev. 0 (2012.11)

OECD Monograph Guidance - Appendix 4

2 Summary of active substance hazard and of product risk assessment

2. Reasoned statement of the overall conclusions drawn by the regulatory authority

2.1 Identity

2.1.1 Identity

2.1.1 Summary of identity

2.2 Physical and chemical properties

2.1.2 Physical and chemical properties

221 Summary of physical and chemical properties of the active substance

222 Summary of physical and chemical properties of the plant protection product

2.3 Data on application and efficacy

2.1.3 Details of uses and further information

2.7 Efficacy

2.3.1 Summary of effectiveness

2.7.1 Effectiveness against target organisms, or with respect to the effect achieved

23.2 Summary of information on the development of resistance

2.7.2 Possible occurrence of the development of resistance

233 Summary of adverse effects on treated crops

2.7.3 Effects on the quality of plants or plant products

2.75 Effects on the yield of treated plants or plant products

2.76 Phytotoxicity to target plants or target plant products

2.7.7 Impact on succeeding crops, adjacent crops and on treated plants or plant products used for propagation

2.34 Summary of observations on other undesirable or unintended side-effects

2.74 Effects on transformation processes
2.7.7 Impact on succeeding crops, adjacent crops and on treated plants or plant products used for propagation

24 Further information

2.1.3 Details of uses and further information

278 Tank mixing recommendations

24.]1 Summary of methods and precautions concerning handling, storage, transport or fire

24.2 Summary of procedures for destruction or decontamination

24.3 Summary of emergency measures in case of an accident

2.5 Methods of analysis

2.2 Methods of analysis

25.1 Methods used for the generation of pre-authorisation data

252 Methods for post control and monitoring purposes

2.2.1 Analytical methods for analysis of the active substance as manufactured

2.2.2 Analytical methods for formulation analysis

2.2.3 Analytical methods for residue analysis

26 Effects on human and animal health

2.3 Impact on human and animal health

2.6 Summary of absorption, distribution, metabolism and excretion in mammals

262 Summary of acute toxicity

2.6.3 Summary of short-term toxicity

264 Summary of genotoxicity

26.5 Summary of long-term toxicity and carcinogenicity

2.6.6 Summary of reproductive toxicity

26.7 Summary of neurotoxicity

2.6.8 Summary of further toxicological studies on the active substance

269 Summary of toxicological data on impurities and metabolites

2610 Summary of medical data and information

26.11 Toxicological end point for assessment of risk following long-term dietary exposure - ADI

2.3.2 Toxicological end point for assessment of risk following long-term dietary exposure - ADI

2612 Toxicological end point for of risk following acute dietary exposure - ARID (acute reference dose)

2.3.3 Toxicological end point for of risk following acute dietary exposure - ARfD (acute reference dose)

2.6.13 Toxicological end point for assessment of occupational, bystander and residents risks - AOEL

234 Toxicological end point for assessment of occupational and bystander risks - AOEL / MOE

235 Drinking water limit

231 Effects having relevance to human and animal health arising from exposure to the active
substance or to impurities contained in the active substance or to their transformation products

2.3.6 Impact on human or animal health arising from exposure to the active substance or to impurities contained in it

2614 Summary of product exposure and risk assessment

2.7 Residues

24 Residues

2.7.1 Summary of storage stability of residues

272 Summary of metabolism, distribution and expression of residues in plants, poultry, lactating
ruminants, pigs and fish

2.7.3 Definition of the residue

24.1 Definition of the residues relevant to MRLs

2.74 Summary of residue trials in plants and identification of critical GAP

2.7.5 Summary of feeding studies in poultry, ruminants, pigs and fish

2.7.6 Summary of effects of processing

2.7.7 Summary of residues in rotational crops

2.78 Summary of other studies

2.79 Estimation of the potential and actual exposure through diet and other sources

24.2 Residues relevant to consumer safety

24.3 Residues relevant to worker safety

2710 Proposed MRLs and compliance with existing MRLs

244 Proposed MRLs and compliance with existing MRLs

2.7.11 Proposed import tolerances and compliance with existing import tolerances

245 Proposed import tolerances and compliance with existing import tolerances

246 Basis for differences, if any, in conclusions reached having regard to established or proposed CAC MRLs

2.8 Fate and behaviour in the environment

2.5 Fate and behaviour in the environment

2.8.1 Summary of fate and behaviour in soil

252 Fate and behaviour in soil

282 Summary of fate and behaviour in water and sediment

25.3 Fate and behaviour in water

283 Summary of fate and behaviour in air

254 Fate and behaviour in air

284 Summary of monitoring data concerning fate and behaviour of the active substance, metabolites,
degradation and reaction products

25.1 Definition of the residues relevant to the environment

285 Definition of the residues in the environment requiring further assessment

286 Summary of exposure calculations and product assessment

2.9 Effects on non-target species

26 Effects on non-target species

29.1 Summary of effects on birds and other terrestrial vertebrates

26.1 Effects on terrestrial vertebrates

292 Summary of effects on aquatic organisms

26.2 Effects on aquatic species

293 Summary of effects on arthropods

26.3 Effects on bees and other arthropod species

294 Summary of effects on non-target soil meso- and macrofauna

264 Effects on earthworms and other soil macro-organisms

265 Effects on soil micro-organisms

295 Summary of effects on soil nitrogen transformation

296 Summary of effects on terrestrial non-target higher plants

2.9.7 Summary of effects on other terrestrial organisms (flora and fauna)

26,6 Effects on other non-target organisms (flora and fauna)

29.8 Summary of effects on biological methods for sewage treatment

26.7 Effects on biological methods of sewage treatment

299 Summary of product exposure and risk assessment

2.10 Classification and labelling

2.14 Classification and labelling

2.11 Relevance of metabolites in groundwater

211.1 STEP 1: Exclusion of degradation products of no concern

2.11.2 STEP 2: Quantification of potential groundwater contamination

211.3 STEP 3: Hazard assessment - identification of relevant metabolites

2.11.3.1 STEP 3, Stage 1: screening for biological activity

21132 STEP 3, Stage 2: screening for genotoxicity

21133 STEP 3, Stage 3: screening for toxicity

2114 STEP 4: Exposure assessment - threshold of concern approach

2115 STEP 5: Refined risk assessment

2116 Overall conclusion

2.12 Consideration of isomeric composition in the risk assessment

2.12.1 Identity and physical chemical properties

2122 Methods of analysis

2.12.3 Mammalian toxicity

2124 Operator, Worker, Bystander and Resident exposure

2.12.5 Residues and Consumer risk assessment

2.12.6 Environmental fate

212.7 Ecotoxicology

2.13 Residue definitions

2.13.1 Definition of residues for exposure/risk assessment

2132 Definition of residues for monitoring
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1NN Comparison of required information in the template to be used for assessment reports regarding Levels
3 and 4 of Volume 1, as specified in SANCO0/12592/2012 and the OECD Monograph Guidance

SANCO/12592/2012 -rev. 0 (2012.11)

OECD Monograph Guidance - Appendix 4

3 Proposed decision with respect to the application

3 Proposed decision with respect to the application

3.1 Background to the proposed decision

3.1 Background to the proposed decision

3.1.1 Proposal on acceptability against the approval criteria - Article 4 and Annex II of
Regulation (EC) No 1107/2009

3.1.2 Proposal - Candidate for substitution

3.1.3 Proposal - Low risk active substance

3.14 List of studies to be generated, still ongoing or available but not evaluated

4 Further information to permit a decision to be made, or to support a review of the
conditions and restrictions associated with any approval or registration

3.14.1 Identity of the active substance or formulation

4.1 Identity of the active substance or formulation

3.14.2 Physical and chemical properties of the active substance and physical,
chemical and technical properties of the formulation

4.2 Physical and chemical properties of the active substance and physical, chemical and
technical properties of the formulation

3.1.4.3 Data on uses and efficacy

4.3 Data on application and further information

4.10 Efficacy

3.144 Data on handling, storage, transport, packaging and labelling

4.4 Classification, packaging and labelling

3.1.4.5 Methods of analysis

4.5 Methods of analysis

3.1.4.6 Toxicology and metabolism

46 Toxicology and metabolism

3.147 Residue data

4.7 Residue data

3.14.8 Environmental fate and behaviour

48 Environmental fate and behaviour

3.149 Ecotoxicology

49 Ecotoxicology

3.15 Issues that could not be finalised

3.16 Critical areas of concern

3.1.7 Overview table of the concerns identified for each representative use
considered

3.1.8 Area(s) where expert consultation is considered necessary

3.1.9 Critical issues on which the Co-RMS did not agree with the assessment by the
RMS

3.2 Proposed decision

3.2 Proposed decision

3.3 Rational for the conditions and restrictions to be associated with any approval or
authorisation(s), as appropriate

3.3 Rational for the postponement of the decision, or for the conditions and restrictions
to be associated with any approval or registration, as appropriate

3.3.1 Particular conditions proposed to be take into account to manage the risks identified

(Level 4 does not exist)

1WA Comparison of required information in the

template to be used for assessment reports regarding

Volume 2 (Annex A), as specified in SANCO/12592/2012 and the OECD Monograph Guidance

SANCO/12592/2012 -rev. 0 (2012.11)

OECD Monograph Guidance - Appendix 4

A List of the tests, studies and information submitted

A List of the tests and studies submitted and of information available

Al Identity

Al Identity

A.2 Physical and chemical properties

A2 Physical and chemical properties

A.3 Data on application and efficacy

A.10 Efficacy

A4 Further information

A.3 Further information

- (No section allocated for Classification, packaging and labelling)

A4 Classification, packaging and labelling

A5 Methods of analysis

A5 Methods of analysis

A6 Toxicology and metabolism data

A6 Toxicology and metabolism

A7 Residue data

A7 Residue data

A8 Environmental fate and behaviour

A8 Environmental fate and behaviour

A9 Ecotoxicology data

A9 Ecotoxicology

LN Comparison of required information in the

template to be used for assessment reports regarding

Volume 3 (Annex B), as specified in SANC0O/12592/2012 and the OECD Monograph Guidance

SANCO/12592/2012 -rev. 0 (2012.11)

OECD Monograph Guidance - Appendix 4

Volume 3 Annex B (AS)

Volume 3 Annex B (PPP)

Volume 3 Annex B

B.1 Identity B.1 Identity

B.1 Identity

B.2 Physical and chemical properties of the active
substance

B.2 Physical and chemical properties

B.2 Physical and chemical properties

- (No section allocated)

B.3 Data on application

B.3 Data on application and efficacy

B.10 Efficacy

B.3 Data on application and further information

B4 Further information B4 Further information

B.5 Methods of analysis B.5 Methods of analysis

B.5 Methods of analysis

B.6 Toxicology and metabolism data

B.6 Toxicology and metabolism data and
assessment of risks for humans

B.6 Toxicology and metabolism

B.7 Residue data B.7 Residue data

B.7 Residue data

B.8 Environmental fate and behaviour

B.8 Environmental fate and behaviour and
environmental exposure assessment

B.8 Environmental fate and behaviour

B.9 Ecotoxicology data for non-target species

B.9 Ecotoxicology data and assessment of risks

B.9 Ecotoxicology data and assessment of risks for non-target
species

B4 Proposals for classification and labelling
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| BRMES (EV) ICH U 2HEYRBRSENDEORD/EADEFHEN S TOBEROTEESHNORE—Z 02|

BT 2 T4 7 A TRBOFEOXL 7 > 3
YTEDOMBRAETEIED L ANNVAIREL TRT &
I Twiz, COFERTHHEIBLNV2TORSY
v a v T ORBOFIOME. E2EMEHATOL
7varyZEoY AN, EILHEEB (AS) LHE3%
MEEB (PPP) ToX 2 ¥ a vy I ol ED
T s Y a Y ONELIEFENTNT L LB E
Tho72

AL BECH Table 10I37RT & 9 ICHER O ZEE S
Holzs

Hiak D ATR2DFHfi S FHICEH L Tid, A4 ¥~ A
WESANCO/10387/20100020104E10 H 28 H 4 4588 5T
TIIRMSIZ 42 Al S H 2 L <RS2 0, 1%
163 % Gl s B~ O#E 2 fEK T 5 0 #IRTE 72,

L2 L7ds520134E3 A1 X#HSANCO/10180/2013
[FFM S EDOWRETON —VIZEHTBE A ¥V AL
& BIRETC LV HEOIERIZ R LAY &TOY
B CHA LRl S BRI E b o7 ZOHA 5V
A1320134-5 H 1 H LIRS RRMNZ B & 1T S % 57
MEEICEH N, FD720, AIRZOASTH WA
L7z il s EAMER S b 2 Ll o 72,

201441 HTHURRICIRBENS R ICBL T, #
HENDL N HA 5 Y ADBOECDDH A ¥ ¥ A b
EUDHA ¥ v AEb 5722 &£ T, OECDHICHE -
RV IZZDE T TREUTORERLAKATEHIITR
HMTELRL oz 72 20144E1 H1H DIERIZHEH O
R 2k U TR S 5 SRS I IZOECDRR R
M ORI R ) OEHEI YT,

1NN Titles of subsections in the template to be used for assessment reports regarding Volumes 1-3, as

specified in SANCO/12592/2012

Volume 1 Level 2 Volume 2 Annex A

Volume 3 Annex B (AS) Volume 3 Annex B (PPP)

2.1 Identity

A.l Identity

B.1 Identity

B.1 Identity

2.2 Physical and chemical properties

A2 Physical and chemical properties

B.2 Physical and chemical properties of
the active substance

B.2 Physical and chemical properties

2.3 Data on application and efficacy

A.3 Data on application and efficacy

B.3 Data on application

B.3 Data on application and efficacy

24 Further information

A4 Further information

B4 Further information

B4 Further information

2.5 Methods of analysis

A5 Methods of analysis

B.5 Methods of analysis

B.5 Methods of analysis

2.6 Effects on human and animal health

A6 Toxicology and metabolism data

B.6 Toxicology and metabolism data

B.6 Toxicology and metabolism data and
assessment of risks for humans

2.7 Residues

A7 Residue data

B.7 Residue data

B.7 Residue data

2.8 Fate and behaviour in the
environment

A8 Environmental fate and behaviour

B.8 Environmental fate and behaviour

B.8 Environmental fate and behaviour
and environmental exposure assessment

29 Effects on non-target species

A9 Ecotoxicology data

B.9 Ecotoxicology data

B9 Ecotoxicology data and assessment

of risks for non-target species

2.10 Classification and labelling

2.11 Relevance of metabolites in
groundwater

2.12 Consideration of isomeric
composition in the risk assessment

2.13 Residue definitions

L EN I Comparison of required information in the template to be used for assessment reports regarding
Volume 4 (Annex C), as specified in SANCO0/12592/2012 and the OECD Monograph Guidance

SANCO/12592/2012 -rev. 0 (2012.11)

OECD Monograph Guidance - Appendix 4

C Confidential information and, where relevant, details of any task force formed
for the purposes of generating tests and studies submitted

C Confidential information and, where relevant, details of any task force formed
for the purposes of generating tests and studies submitted

C.1 Confidential information

C.1 Confidential information

C.1.1 Detailed information on the manufacturing process or processes for the
active substance

C.1.1 Detailed information on the manufacturing process or processes for the
active substance

C.1.2 Detailed specification of the active substance

C.1.2 Detailed specification of the active substance

C.1.3 Detailed specification of the preparations

C.1.3 Detailed specification of the preparations

C.14 Information on the batches used for the mammalian toxicity and ecotoxicity
tests

C.15 Other confidential information

C.14 Other confidential information

C.2 Summary of information relating to any task forces that submitted tests and
study reports

C.2 Summary of information relating to any task forces that submitted tests and
study reports

C.2.1 Membership of each task force and contact point

C.2.1 Membership of each task force and contact point (Dossier Document B)

C.2.2 Contact point for each member of the task force

C.2.2 Contact point for each member of the task force

C.2.3 Reasonable steps undertaken to form task force

C.2.3 List of test and study reports submitted and information relative to the
ownership of and rights of access to the test and study reports

C.3 Summary of information relating to avoidance of duplicative testing and
sharing of tests and studies involving vertebrate animals

C.3.1 Detailed information on the avoidance of duplicative testing

C.3.2 Detailed information on sharing tests and studies involving vertebrate
animals
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ZD1T [1REL— R ERSER OB~ i
BEOBGH | &R L 72 3GEICOECD N E3 20144E K
FCICEEAEROBRH S A7 2 2H ML, BbL<
(E I ASOECDARX TR L 72 7 — 5l (£ 75
7) Mbodigd U IZETO ) R 7 5l e Lo
WEDEMFMHEINS Z L, OECDHIEE DM
HLRFEDOT—2 2 27 ¥ 7 DA KIZOECDH
KXToOF—FM (FPx) ZFEFITIFYICHES
bhlHolmZ xR L LOLGDVOLERALZIEIC
EUTO F ¥ =R il s FO R OZHIZOECDH
RII X NvE T, EUTIR20144E1H1IH A2 513
F ¥ ZAOECDHR & 1380 R 2 B2 . 3Rl
D FERICOECDH & #5572 2 kX TIERL S
NpZebirots

ASHEE/ AR EHMEELCLHEREDRIHAEICH S
FHlfiER & E 1R OHET

EUTO F Y 2R HliEEFHORXOLE L. 2D
%O BERFER S 7z

WESANCO/12592/2012 [FFHEEICHH T 5
T 7L— 1M BCLHRZ I LELEHREETED
5 X I EOEIED T VT L — P AHET X
. PPPHHI1107/2009T @ ZHili i 1 i & 0 FoR
% (Classification, Labelling and Packaging: CLP)
BHI1272/2008" F TOCLHIRE ML EEZ /A LE
< [HHI1107/2009 T o 3l e 15 35 & HLI1272/2008
TOHRMBpBEREAREMEHOIET > 7L — 1 |
EEOFE R AT L TLHSANCO/12592/20120
20174E 10 H6 HAF 5120 5T " L CH Sz, S0
SANC0/12592/2012020124E11 A Wk Tld LD A
YHICHRZRTETT v 7L — FARENRT W2,
WESANCO/12592/20124551 25T Tk 7~ 7L — b
FRIERE L. B, B2 IEEA. H35MEEDB
(AS) LE3%&MIEEB (PPP) OF%+t 27 v a v, 4
EBEMHEECB LY RS Y M)A MEREFNIZD
WTMS Word TIER S NEMSLBEHBREONR—-T %
FEOT YT U—b, DF) FYIEEDOTA 5V R
WHESANCO/10181/2013 TRt s 7z o = #EM
DOF TV —bEeRULI bR SN,
SANCO0/12592/2012020124E11 Aft Tl 7 >~ 7L —
b HICHR AT R E B T 2 S RHMA TIK
DNA T4 MPTEREINTW2D, LHESANCO/
12592/2012551 28 E] CIEHSE IR T TERR I NI,
CLHIRRICH D A ZEHIZTIHEIBIE VAT,
BB L ANV2THEA22]1 [EEWEOWEALEED
BEZE ] \IZCLHIR R TF IS E TN ARV AT
720 2211 THHR RO ] & v HE A 72
WZRRUT S B RV B AR B W B AL 2 1 B
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L CRffll 2 B H 5 & CLHIR R F IS N A S
ATz, HH26 [k b EBYWOMERE~DHE
WAX A FERICE b 2 3 & RS OB IZE L
T2 HH F 5 L CLHIR M EHFICHE TN L RS
ZOMOEIREY AT N T —EEH OFHHERD
A U720 CLHFRZICED 2 355 LIS C b B SCCTIE
ERTRR, BEWALRINTWEHGEZ, 707
L— MZEDIIRE NIz, THH28 [BREEF oy & 28
By RIHH29 [FEEENFE~ORE ]| 1T L THCLHE
FIB D BB E M 22 TH H %5 & CLHFR Zakh
WCEINDLEIEDATN, HH2101ZHH 0 FKE
LCLHIREZ KWd % b OICEHE S, CLHMELRHE
HICEHEFINZ2HAREL R AL X ) ITKIFICEE S
n7z.

1% L~V 3IZCESANCO/12592/20120201 24711
AMMCIZIHEF S L REDO AR SN, 2012461
HASC#SANCO/11114/2012 [FHBi#EED H1&D
LALVSICE LTS A7y 7L — ] 20T
& o Tz, 20174E8 H8H IZOJAFK S 7-PPPH
HI1107/2009~DAK ) R 7 {EPEME o HIWF 2L ¥ 2 B b
BIBTEHAI2017/1432"02 X Y 6 A 7 ASo ] iy Ht e
HEF S, 201748 H28H 2> H#HIC 2 - 7= (HiHI
2017/1432%5525. WE®E) o X#FHSANCO/12592/2012
HB12WET TR S DY X &7 ASOHIT 3L D28 ¥ 2 )
WL CSANCO/11114/20120 5 > 7 L — b % — &k
STL. FHHTIZEDRAAL, T THE] LT
OTFE [FHMETHEHENHA ¥ ALE] & B3]
YA N EBoTWz0WE, HH34 [HIFR] LIHH35
(B R ] ICHERAE SRz,

2B R EAIX. CGESANCO/12592/2012002012
FIAMBMCTREEES L REOAIREIN TV
DHY, LFESANCO/12592/2012451.28 5] T4 IHHE
TIRVAMOEPEYATFN, BOAENALY AT
DFEIZZEOW T TOBIRY A MERDO A & v AL E
SANCO0/12580/2012020134E5 A 17 H A #5318 ET T
ENDLIIETEEDLLDTH o720 FH¥Z TLLHTD
Ml (Previous evaluation) ] OFASEIN ST Wz,

EIBMEEB (AS) LEILMEEB (PPP) 0%
27 a VI LTI C#ESANCO/12592/201202012
FENAMURCIREEE T L REOAITRIN TV
DA, LFESANCO/12592/2012451 .28 5T TlI B D
HH [T & o2 CFEA~DBE (References relied
on) | ICHE2BMMBAIEVATNOLF LY A b
DEIVREY AE NIz,

BB RECICE L CIIETHREE SN2, 72
WBICIHHCA BT E o 2 LEADOSIR] A58
mEh, E2EMEHEAIZRYATNAOLFETY A b
DENVREY AE NIz,

IYRFRRAL VMY AMNS FYXEN2HOT VT
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WESANCO/12592/2012451. 20 1 13 A 72 58 9 T NE
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ASIZBI L Ci320174E10 H6 H DA IS AR FRHRE I 2 =%
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AP BREAMEREDHA A ANEERI T L
i S EICBI T 2EFSAEBN M4 AXE
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disruptors: EDs) @D A A ¥~ A3 ] 012id, ED
FHAG W BIAR T 2 B R 5 3 A Excel 7 v 7L —
FHIEREE LTEEIN TS, 20184E11H10H LA
ezt &b B T CIREDRHl I BR T 5 BT
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EORTHEINLITNE RS0,

¥7:. EDEBEOHTA ¥V ALETIZ, MEFYT
28 B BB O (ZIZOECD#A 7 >~ 7L — b

(OECD Harmonised Templates: OHTs) i FH %5 <
IS, OHTIZ RO EBSE— LW B R T —
% ~R—2Z (International Uniform Chemical Information
Database: IUCLID) 2D AFNTWBT T L— |
ThHbo

20194FICIZEFSAMERL O [ B3 MW B O A B EFAl
D7zHD F ¥ LAl E FH ORI T 5 FHN T
A5 A] D20194FE3A27THIRIRAMS A E SN &
72e TOHA T ¥ ADRFIIA - TRl 2 & CLH
WEHEFL@ET 7L — FSANCO/12592/2012. K
VIR DA v ALESANCO/10181/2013. =R
VA MEERD T A 7 v ALFESANCO/12580/2012, B
FOHHI44 /201212 H - 7= AKFRHE I BT A 04 ¥~
AXFEHSANCO/2012/11251 F NZENDBHIRA AR S
Nz INHICED FY RS ZEORENICES
HBEBENMZ BN,

ARAEH A TNERA1141/2010Tid, WL R
3o P iz <HH (BFAIN141/20105£95(1))
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20174E2H14H 2 5 15H 1B O PSN 452110 3 —
T4 VTR, I RIEOKEICET 5T —
7vavyIANDT7 =7y IHREHRIR TV, F
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PR P T THRHNT 2 LEIE VDS, drvwiliz
BATOHA FF4 07— BRTHAMli L 72 b 0%
BRp M E O TP E LTHIE N CiRIET5 2L
W I N TOHNA ¥ ALE20194E3H 22 H AT
SEOELRTIZ20194E4 A 1 H LLRR I A R T B 3 S A8 10
SNz Py C#A SNz, B #AIZ20194E4H1
HURIORBEFHHESEI RN SN 2P Tho 72
A3, 201846 H12H A 513 H I B OPSN 230 X —
T4 v TERENC LB L, EFSAIIIO FYmicg
IR TV R Z KRR F Y 2 THIEH T 2
VEE W, L2 Lo vwilBzBiror4 Mo
AR T =Y ERTHIL72b D& HE N Zo—H
EUCHBRERBEZEE I R E LTI R & LR
L7z ERFARTD 2 INEW R ER 4 (European
Crop Protection Association: ECPA, BfEiZrzay 7
5 4 7WkM (CropLife Europe: CLE) ) 1%, fi ik
DRI IR 2 ER R TE 2 LD 7, £
D7z, 20194EAH1H X ) B ARGR T HEE 252
ENF Y THHIE B i wiklR o B B
BEEHE EO P IPFIEL TWb,
ZDXHITLT20194F4H1H DAFRICH I3 5 ATR3
DR &KGRHH B ¥ TAEUICIZ B o F Y miZ&E Eh
TV E 2 BUTO A ¥ ALFHEDERIC
o THEMP\RAZITNEL OB ot/ KFE
B Y TAVER OB D57 )1 & FRIAEIM L 720

SR A MERD T A ¥ ALESANCO/12580/2012
D20194E3 A 22 HA 4G &, 20134E5 H 17 HAF 45
BIYETTaRENZIY X MERICH 7225 [ LiaT
I2fEH (Previously used) | #A¥WICEIML72. 2O
) A RREUE T R o BFA R & CLHFE Rt F 3k
T 7L — FSANCO/12592/2012551 2K 5T CTHE2%
MEE AL X OEIEIEEB (AS) &H3LMEHB
(PPP) &t 7 ¥ a Y& ALSIRY) A+ D4k
2 TURTOFHI | oI5 EMSN Tzl HTwns
A, INHDO) A MERE I A N VICE T OHME
WdHolze A Y AXFESANCO/12580/201202019
E3H 22 H AT 55400 ET 132019410 A 1 H LA IS5 5
Ny IZ#EH I 7z,

Al Rk s E L CLHRREHMEFLET 7L — b
SANCO/12592/20120201943 H 22 H A 4528 51"

%ZﬁmﬁiAﬁlU%&%WEiB(Aﬁ L3
LI EEB (PPP) &2 ¥ a Y IZEYALSRY
A b %SANCO/12580/20120)2019$3H 22 H A S5 ATET
TRENFRRIT Lz FE0E. B2BMEEA.
HEIBMREB (AS) LHE3EHEEB (PPP) 0Kt
7 a 2DV TMS Word TE S 7z7 7L — b
DEFBEDR—VI2ED L) IEMPIFR S N7z
OHPOBR DR TOF BNz THITMZ T, 5
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& DN W BEFELEEHRC B D 2 H 3 ITBIER e S h
720 BBIBOLVAVCHH210 [WWHEEM] & L
THEMENZEH FICREDBEDHA ¥ v ALHET
HEEA2 S Py e IR ERENTWHIERED
FIIRMSHF = v 7 LLEIZIIG U TEIIEEL THELED
EEEE LTHRINT 2 2 EdvRE iz,

FEAMi S E & CLHE ik &l 7 » 7 L — 2019

AEIH22HAT #5200 RTIZ20194E 10 H TH DAREICH I 5 I

W & SNz LA LA23520194E4 H1H DIRELC
IBRE D SN SN2 EHli G FICIES s a v o
FHMOBRISHHOBRZMAZ 5 2 & ERIKTHELRIE
YWETMZ T 5 & S hze ZHU20184E11H10H A

SN EELE OB A IR RSB L o722k
TN WMBELYE S B D 2 BB ITBIE D 2 S 725
DPEUGETM AT ULERH 72720 bbb,

FY D H A & v AL #FESANCO/10181/2013
D20194E3 H 22 A SE48GET CIESCEN3 L L TRt
FY T LU= IFEHENz, SCGELOSEY 2 M
LCIEAA v Ahoit#kix (3 2+ (SANCO/
12580/2012% DA A ¥ v A% XM) | o $TEH
ENTWZRVH, ZRY A MEEDOT A ¥ v AXE
SANCO0/12580/20124%20194E3 H 22 H A 5540 5T\ 53
ENTVELIDTRYIIZED LB A MofFEXIEH
I NTnwiz,

ARl L CLHRR BRIl T > 7L — Mg
QWETB IO N Y MEDOH A ¥~ ALESANCO/
10181/2013454ck I Tt S N7z 7 v 7L — hHIZIE
IR EN TR Do BRI HFELEL, TD
\ZEFSADHBH A A ¥ >~ ZA20194E3 H 27 H IRINAI IR
WX DB Py e Rl HCTT— 2 LD X9
%f?é#’owam@ﬁ% HAY v ARETF VT
L= "R IN-ZEICE AT TH o720 LTD
Table 11ICEFSAOHHWH A 5 A TR SN2 T
YL —bMERT,

20194E3 H 22 H A4 CEHSANTE-10914-2019°12 X b
EFSADZEBH A A ¥ > 2132019410 A 1 H LRI
DRI TI#EHE o720 LALLM EE &
CLHIRZ s #dm s » 7 L — b20194E3 H 22 A 462
ETT20194E4 A 1 H LARE LN B 20 & 2 S 2 BFAifl
WEETIIEIBIIUETREZHH T2 L sz, Bk
D-JOo7 v 7L —bOW, BIED-HILFHliEREEDOH3
B IR EBCTHRNLBLEMBHECTOMPI R 57
B, BSOS B S LB O R EL
PRI DRI EID A TH - 720 7275 L20194E3 1 22H
17“%265(%?0) 515 L ~OV23HH210 [P0 |

WA F 22N ALY AT O B R TZRE D A h T
BLT, FOFEDLRIN TR o7,

EFSADEBIH A ¥ A TIZARBREH TR B OB
L\ kB o SRR A2 & ] U /K HE Loy GRER D 3k
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L ENEN Templates provided as appendices to the EFSA Administrative Guidance on submission of dossiers and
assessment reports (original version, 2019)

Corresponding Appendix

Purpose of the template

Appendix D Template for the overview table for analytical methods used for risk assessment
Appendix E Template for presenting individual study summaries

Appendix F Template for presentation of results in tabular format for mammalian toxicology studies
Appendix G Template for presenting metabolism residues trials

Appendix H Template for presentation of kinetic fitting

Appendix I Template for presentation of assessment of endocrine disrupting properties

Appendix ] Template for presentation of assessment for the equivalence of batches

1N P4 Comparison of required information in Tier II and reference list in the EFSA Administrative Guidance
(2019) and the OECD Dossier Guidance

EFSA Administrative guidance (2019)
Appendix E

Reference list (2019)

OECD Dossier Guidance Tier I OECD Dossier Guidance: Document L - Tier I quality check
*not included OECD i i

(**:All the important information previously contained in the Tier T
quality check is included either in the Tier II or the reference list)

LInformation on the study

Data point Data point Report (Data point) 1.1 the data point addressed™
1.2 a description of the type of test or study
2 reference point (location) of the report in the dossier
Report author Author(s) Report (Report author) 3.1 the names of the authors™
Report year Year Report (Report year) (vear is indicated in 3.1 the names of the authors)
Report title Title Report (Report title) 32 the title of the test or study report™
Owner Report (Report owner) 3.3 the owner of the report™
Report No Report No Report (Report No) 35 the report number™

3.6 the date of the report
(year is indicated in 3.1 the names of the authors)

Source (where different from Testing Laboratory and dates 4.1 the name and address of the testing facility™

company) (Testing Laboratory)

Document No

Document No. 4.2 the laboratory report/project number

Testing Laboratory and dates 5 the dates of commencement and completion of experimental work

(Dates)
Published or not 34 an indication as to whether it is a published or unpublished
report
Vertebrate study®
Data protection claimed
Justification if data
protection is claimed*
Guidelines followed in study Guideline 7.1 the identity of the test guideline used*

7.2 where test guidelines provide choice as to the method to be
used, a reasoned justification for the method used

Deviations from current test guideline

7.3 where deviations from the test guidelines specified are employed,
a description of and reasoned justification for the deviations™

Guideline (Deviation)

Previous evaluation

Previously used*

GLP/Officially recognised testing
facilities

GLP/ Officially recognised
testing facilities

GLP (GLP/Officially recognised
testing facilities)

8 confirmation that the principles of GLP or GEP*, as appropriate,
were complied with - in the event of non-compliance a description of
the degree of non-compliance and a justification for non-compliance.

Executive Summary

Acceptability/Reliability

2. Full summary of the study according
to OECD format

Materials and methods

1. Materials and methods 6.1 the identity of the test substance or material (ISO common
name, batch number and degree of purity)™
6.2 an explicit reference to the relevant specification of

composition of the test substance or material

Results

1. Results and discussion

3. Assessment and conclusion

Assessment and conclusion by applicant

II1. Conclusions

Assessment and conclusion by RMS

BREEEOREMEZER T, 2 0, 0Bz BT
HARGA VR T —FERTFHM L7202 HiR M
IO—HELTIRBT A ELPRER TV, 2K
P2 BB E LT, RMSASZ O A B UL R
MEODLEFIIHEEDO PO AATRNY
Z L RPRMSD R & fEim S O R E XH)$ 5 X
ISR LR T K34 2 EAVRENT W,
MEEDE 42 ORI E 23R T 57 v 7L —b

FRItF 2025

& LT DTable 1217833 & HIZRBICBT 516 HRE L
CTOECDOILEM (BEREID 12H/RENT W5 &) il
W, B B R ERPT 3L % (Good Laboratory
Practice: GLP) (2B L CTLE AR IL@EHR GFE. ®E
M, RE, WEERS, CEHF T RBAA FTA1 7,
HARTA Y HH0%B, GLP#ES, %) 12z T,
VLR O SR S ER D @ &1 (Acceptability) /1E¥EM:
(Reliability) 2S%8EE %5720 AL ik RO
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SMFOECDHER TR E 22 o TV 7225, 54l & % i3
HEEH ERMSHA o720 MIEEDF Y 7L —MiE
Fy 2 bl HCHMEHT 22, FYoTid
RMSOEFill & #& i D E I Lz v

EFSAOHEBIHH A ¥~ AL ) P b EMis
HCTORBIZETEHA T AWML 72L& HITF
I LIS ETT VL — FREBMNAEDS T
DESHBML 720 B b EMliE = I b BEU
TOINSDEHE LI TIXOECD R Y T H 4 ¥~
AW BEE N TRV, LA LRSI S0%FEX
%BROIUCLIDZ M L THER D ¥ ¥ ZADORBATICHK
MOZ LI o7,

TUCLID % i il U 72 K8/ KGR K ¥ T I
W, FYZERO A A 5 v ASLERSANCO/10181/2013
(Z20214E3 H 24 HAF 86 LETNC & 0 i S, ik
WASH B ko 4 &~ A LESANCO/12545/
201413202143 A 4E38ETC L D i Sz,
LOFAT Y ZAOEHIZELY, 8RO NI AEE DA
4 & 2 AFIUCLIDZ M U TR D K ¥ T iZid a8
KNV EDBH AT ¥ APITIREN T,

AR L CHIUCLIDZ M L7238 &
ol LLARDSEARYEICE L TIZIUCLID
A L7238 IS5 - T20144E3H 21 H A 3
SANCO/10363/201 2559 ET MR BT R STz T
Y7L — FHEF SN, 20214E1 H 25 H A 45108 5Tk
BEINIRENT2,

B A MERDH A ¥ > ASLESANCO/12580/2012
WL TIE, Y A MIASOKE/ KBHH LIALT
LEH SN 5720, 201943 A22H A B4 ET 054 b AE
BLTWh,

APA R H & CLHfR s F @y v 7L — |
SANCO0/12592/2012020194E3 H 22 H A 4528 2113
IUCLIDY 7 by 7 % L7z F ¥ = OiRHHIGHE
b LIES e L7z 20244E3 H 22 HAY 4538 219912
XoTHBFENLD, BHSINz0FEIEOT VT
L= DA TINIF202343A3IHICOJATKE R
CLP#LHI1272/2008~D 15 1EHHI2023/707°1 X 1
LWHEWDHEAEA SN2 L THEFRICEDS
O BUBEN o2 2 DB ELRIHTH - 72
FLWAEESEIEASINZZ ETEIELNL2T
O [NWERLE ] ZIEHHE2100 5 H212ICEH S h
720 BHH2121IE NGRS o fIRITR S
7T T L= DD AE NI,

IUCLIDF> T
201999 H6HICOJ AL SN - EWHESH TDEUY X 2

FFAIIOEWIPE & FERETT EPEIC T 2 B (Regulation

on the transparency and sustainability of the EU
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risk assessment in the food chain: Transparency
Regulation) 2019/1381%2 & » PPP#HLHI1107/2009
—MOELDPMBIESI N, TOBIEIZ X D ASOKGE

(B AREBSEMEIE) b L IFKRFEED OB LA
7 — % 3\ (standard data formats) Zft > THEH
T5Z o7 (BHI2019/13815575(1)(a)3). HHI
1107/200945752(1)s %1552(1) o MBIEHT TIEHEE T
MWER EN B IR Z B W TEFSAICXI D AEKEN LD
FASKRR KRB EH TRESNTMERF = TH -
720 L LS, BIEICLOBMEN ey
IORXPNERL 2 Y BERVDER S B E5 DAt
HEEP ORI INZENEREZ GO N4
EPRRENDZ L LB o72 (FHI2019/13814574(2)
(@) BLHI1107/2009%5105 #1652) « 2EHINFET
IHEE R Y TICE TR T Ao kBB IC o
WTHBERAPERSINLTH G UNMIAESNS S
Ll o7z, EWMEHAN2019/13811%. O] A% H2019
FIH6H D20H R D20194E9H26 HIZHER L 720 —HB
DELEBEWT, BHHIZ20214E3H27TH & BlES 1L
7z (HH2019/138145115%) o

20204F11 H23HICOJ A% S N7 KRR B FIEHLH
2020/1740° 2 13:& WIPEBLRI2019/1381 % Sk L 72 3
e A E Nz, AKGREHFIEBLHI2020/1740130] 2%
FH20204E11 H23H @20 H #020204:12 H 13H 125 %)
L7zo #H HiZZHMEH12019/1381 & [7] U 202143 H
27H & Hg Sz (BHI2020/174056185:)

FK R T NEH AN 844 /201243 K 7858 37 T Ne 3 1l
2020/17401C & v ERIL S 7z (BLHI2020/17405617
) HS, ROBHENE S S N7 ASOAKGREH I IE A&
R FNAHAI844/20125%F | e CHEH s b 2 &
7% o7z (BHI2020/174056175%) o

ZBAERLRI2019/138112 X ) KGR H T O 55 (AR ik
T =R > TR E B o722 L T RKBEHF
NEH N 2020/174025EH N5 ASOKREHH N =
IZIUCLIDY 7 b 7 2 L CRRILEBE S

(BLHI2020/1740565252. #75) o AR EHHE TR
MEn/Froizax sy MUEDoARIND (B
HI2020/1740%6105%) o F¥THIZE ENAHEHER W
TEHICEI L TIXIUCLIDOARRE DM (B1H12020/1740
ET544) LI 2 HEORER B & O IERE %
Wi 2 22 e (BHI2020/17408565(7) LT
HEEE B2 EGETE 5,

AN I L TIZ20214E3H 11 HICO] AR SN
72 ASHKGR/ KRS BIE PG R M OFE T — 5 7 & —
< v MRIRHI2021/428°712 X W IUCLIDY 7 k7 =
TIZHD T2 b DAKEED U AIRBEIBIERFF F
YIRMoOE#ET—F T —< v P& LTRRE N,
202143 H27TH DRSO F Y @M & o 72 (B
HI2021/428%61%. #24%)
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ZEPEHAI2019/138112 & ) — &5 (General
Food Law: GFL) #HI178/2002%124532b4k & L T3l
&z EEA (Notification of Studies: NoS) (&
B3 2HE (BHI2019/13814515:(6). BLHI178/2002%5
32b5c) 1XEFSAIC X % APl i %0 5 W3 O /E R A8
EINTWVDLHFFRBEHO/-DICREE, Eis N bR
BRICDWTEFSAND @ E ZDFNHEZ/R LD DT
H 5o ARRFEFHTIEHHI2020/1740Tld Z DNoSIZ
D BHIEMARAEL KL TICEDHbDE LTH IS
A S GHI2020/17404565(2)0) o

PPPOFEWHFEICE L T, MEEDIE$ 5 XK

(zone) TOXIFEAE (zonal Rapporteur Member
State: ZRMS) 2524 Fhti L (BHI1107/20094535
ey H536%%) « XIS o> BE AR NI N E zZRM S O 5F-Aill
Hhd e A EOG LZHEN H120H INIZHET %

(BHI1107/2009%:375(4)) DT, JEHIE L TEFSAIZ
LBFEEN SRV ZODH S TIEFETHGEO
B2 ORBIINoSOM LTk > TE 5T, AW
# F Y ZHTUCLIDH DO L1213 % - TV W,

L2LahsBEOMRLOZERKETICHED S
MRLHGEHIEFSAIZ X 2 SFAllifs <0 5 W E O VBB AH
EENTVWLHFETH 5720, NoSHLEE L7,
U, MRLEGEE SIUCLID TS h b Z L1
% 5720 MRLH#HI396/2005° CTHLE DMRLHFEE D
PRSI (BI396/20055574%) (CIEHEEE OIS
b 5k 728, MRLEAIZE L TIZIUCLID
HESIZPE ) BIEHANIER S Twu e,

F ¥ TR MRLHGEEMNTUCLID THRH & 7% o 7272
B, EFSAHH Y A ¥~ ZIEMRLEF L &0 5 L9
WCHGETE N, KEE [ B E QM EEH O 720
DRI L FHili R o I L OFR 36 A B A
WS AEBMFA ¥ A ] LWL 7220214E2H 11
HERARSGETI 252021 4E3 H3H IS A % S 7z 20214F
22304 L#HSANTE/10182/2021"12 & 1) & ¥
W7 A & ZA2021 4 ET . 202143 A 27 H BLREIC
o My ic#EHs N, ZOHEICIERTFED R
VIO END DD E o7z, SIS
B L Cl320214F3 H 27 H AR ICH I o0 I I BfR L
LRl EICEE SN I L ol B, il
T8 2508 S B ASO ARG HT VXA RR B F B
844/201270%5 | E e TR &N b E D7D AFEEH
TFIEBLHIS44/2012F TIZIUCLID Z i H L 22 WAl & B
IO E DD T20214E3H27H UFEIZ B ¥ 28
PRI NTHHBWHH A & > 220214 ET U 8 X
Nhehotz,

FHHA 5 v 20214 ETIUASE T S B ASHKEE
(KRBEMBIED &) B L KRR F ¥ i,
IUCLIDZ i L TR SN % FHBH A 5 > ZAHII
DRFE LTIRRDOT ¥ 7L — b+ D% HSIUCLIDIZ %

FRItF 2025

NAFEFNTze TO20214ELETIR T, FIRDOHERD T
YTL—=tDIL, F=F DL IRRT LD
FUYTL— R FYzoOF— R0 EFEHE &
HIZIUCLIDZ—HF =~ =2 T IVHIR &Nz HEo
THETHORRIZIIAMBEORED T > T L — D% L
WETN TV,

IUCLIDZ—H¥—~< == 7 Vid. ASHEHIZIZfbs:
W ASHEEM. WA ASHEEH &AW E HEH O
3, THITMAZ TMRLHFGEHPER Sz, /%
(B WIPEBLI2019/1381 0 H T % 20214E3H27H
OB S T2,

bW ASHIFEH OIUCLIDHIFE~ = 2 7 V1R
[MUCLID &M HE~ =27 V] 132021467 H
14012, MAEWASHGEMOIUCLIDHGE~Y = 2 7 IV
L [TUCLID AWt a i~ =27 V] Pk
202145 H19HZ. AR E HEEH OTUCLID GG~
=27 VI [TUCLIDME AW EHE~ =27 V] ™
13202148 HOH 1. MRLHGEH AOIUCLIDHIFE ~ = =
TIOVESI TMRLEGFE~ =2 7V ] ™1320214:3H23H
WCAEESNTz, 7 BILF W ASH S H OTUCLID HI G
Y= a7 VB LTI 2R [TUCLID &M His
~ =27 VIUCLID 6 6.XH] ™75 L20214E7 H14H
WCARINTBY ., HE2UIZ B IE 2 22 72350
ANEIME N T Wz,

20204E12 H9H 0] A F S N2 5H12020/200712 X
DKFEASY A P HAI540/2011~NDIBEIEA 2 S, W
KODPDASOKEMEIER EN/ze ZOBIEIZLD
M DIUCLIDHIGS & 7 2 KB HEHASICE L Tk k¥
TIEHBIRAE R S, 1R Wi IR 2520214E7 H
S1HIC 5720 202149 A30 HAY [EFSA EHEE & v
NI =% T NV—7 IUCLIDNA NX—=FT77Turs 3
L] Mz o7rar 5 Lx20214E7H A 58 H DRI
F Y T3 RASIE & X N 72 ASORFEE B TR O
TUCLID CTO#&H & GHiZ B b 2 Bag# LB E~03Z
BEHWILZZENREN TV, ZOLEDMIR
FIIETIROWN G E T o 72 ASE HFEH B XL ORMS & H
RMS (Co-RMS) D—EE&LAHIM S N T 7z, KR
FASIZBI L Tid 20204E10 29 HICEFSAIZHIGEH &
WENCHEREZ B o720 20204E 11 RICHAE I —T 14 ¥
AR SN, 20T a7 T 21320204E12 7 A 520214
RAZFTORIADTFETERINLZ L LT,

201943 1 27 HRIRDEFSAH B A A ¥~ AR
DOWNEDT T L — 3202147 H 14 H KX E D H2H
[TUCLID &M s~ =27 (IUCLID 6 6.X
i) 1125 ELLIFDTable 1312783 & 9 IZIUCLIDIZ R
DihENTz FHINFTORY T TLHEA-TE L TR
ENTV KB EEO— I LT O Table 141275R
FEIHICIUCLIDIZEE D AT N2 LIZ K DIRIIAE
o7z, 7B, IUCLID /LW ASHE~Y =27V
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1EIENES Templates provided as appendices to the EFSA Administrative Guidance (original version, 2019) and the

corresponding templates used in IUCLID

Appendix to EFSA administrative guidance (2019)

Corresponding template in TUCLID

Appendix D
(Template for the overview table for analytical methods used for risk assessment)

Template 4.1
(Template for the overview table for analytical methods for risk assessment)

Appendix E
(Template for presenting individual study summaries)

(Dismissed, The Report generator will generate a report shaped on structure of the
Appendix E)

Appendix F
(Template for presentation of results in tabular format for mammalian toxicology
studies)

Template 5.1
(Template for presentation of results in tabular format for mammalian toxicology
studies)

Appendix G
(Template for presenting metabolism and residue trial)

Template 6.2
(Template for reporting metabolism studies, optional)

Template 6.3
(Template for reporting trials on magnitude of residues in primary crops and
rotational crops)

Appendix H
(Template for presentation of kinetic fitting)

Template 7.1
(Template for presentation of kinetic fitting)

Appendix I
(Template for presentation of assessment of endocrine disrupting properties)

(Dismissed, A specific document (114 - Endocrine Disrupting properties) has been
included in TUCLID shaped on the Appendix I)

Appendix J
(Template for presentation the assessment for the equivalence of batches)

Template 1.1
(Template for presentation the assessment for the equivalence of batches)

1K ENES  Supporting documentation (Documents A-J) to be attached in ITUCLID

Supporting documentation

Location in [UCLID

(Dismissed, Information on the application submission are included in the ‘Dossier header’

Document A Purpose —
. . . . Attached to the “Reports and administrative information” field in 13. Summary and evaluation of
Document B Task force information . .
mixture dataset*l
Document C Labels and leaflets Attached to the "Reports and administrative information” field in 13. Summary and evaluation of

mixture dataset and 11.2 Other reports of active substance dataset

Document D-1  Supported uses

Attached to the “Reports and administrative information” field in 11.2 Other reports of active
substance dataset™2

Document D-2  Registered uses

Attached to the “Reports and administrative information” field in 11.2 Other reports of active
substance dataset™2

Document D-3  Supported uses in exporting countries

Attached to the “Reports and administrative information” field in 11.2 Other reports of active
substance dataset™2

Document E-1  Existing MRLs

dataset)

(Dismissed, data to be included in 11.1 Assessment from other authorities of active substance

Document E-2 ~ MRLs in exporting countries

(Dismissed, data to be included in 11.1 Assessment from other authorities of active substance

dataset)

Document F Statements of intention to submit a dossier (Dismissed)

Document G Reaulatory position for formulants Attached to the “Reports and administrative information” field in 13. Summary and evaluation of

g v P mixture dataset and 11.2 Other reports of active substance dataset

Document H Safety data sheets for formulants Attached to Other‘ references field” in 13. Summary and evaluation of mixture dataset and 11.2
Other reports of active substance datasest

Document I Other available toxicological data on formulants Attached to Otk’le‘r_ ref(?rer%c’es ﬁeld ’ {n 13. Summary and evaluation of mixture dataset and 11.2
Other reports of active substance dataset

Document ] Confidential information Attached to 1.8 Method of manufacture (synthesis pathway) of the active substance of active

substance dataset™3

*1: Information to be included in the ‘Dossier header’, as specified in, ‘Crosswalks IUCLID 6 v8 EU PPP Active substance application (product) to KCA&KCP’ version v5 (2024.06.04)

*2: Information to be included in subsection ‘3.1 Use of the plant protection product (GAP) of mixture data set’ and subsection ‘3.1 Use of the active substance (GAP), as specified in
‘Crosswalks IUCLID 6 v8 EU PPP Active substance application (product) to KCA&KCP’ version v5 (2024.06.04)

*3: Work is on-going to ensure that all information can be reported in the IUCLID documents and as from April 2025, the PDF Document ] will no longer be accepted.

DI TdH 520244E11 H20 H AFE DT [TUCLID
6.8 HIEWEHFE~ =27 V] N2 X B & TOREH
ATUCLID CHEFEICHTE TE 2 L 9 12T A 1EED AT
HC20254E4 H 7 513 LETOpdf LE X Z T 1T 2w
ZEVTEINTV S, LHEJUN DI EFEHD
WAL ->THY . 20244E6 H4H 245D [TUCLID 6.8
EU PPPIGMEM RS (i) L KCALKCPOXH
# (crosswalks) ] 5" Cld, XEB. XEDI-3iZ
IUCLIDIZEE D sAE ., AT L TRIBTE 2 D133EC
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EXEGIERENT W,
ZDO1T20034E11H21H4} [PPPRY /€ /757
L AL A E A (Existing Substances Regulation:
ESR) NI x/V R 7 GFflifs &2 34 4 4 P3G
(Biocidal Product: BP) K3 Tl ENT (Competent
Authority: CA) HEHEMEBICED X HIHHT 2] ¥
Tlid. PPPOASKEOHFEEMELTH R L&
IZBPOAS/BLF A, (Product type: PT) K% 54
THMEEOCA»ER T Mk EHETHLE) 7

FRILF 2025



| BRMES (EV) ICH U 2HEYRBRSENDEORD/EADEFHEN S TOBEROTEESHNORE—Z 02|

S 7OWE LM L2 ET, BPFYZ2PPPRY L&
ZSR R BRI L 722 & 2 B L 72

BP{E4798/8/EC¥ T THA S N5 ASO—ERIZIZ,
PPP#491/414/EECT TH HA XN BHASZT TH
< BRI R A B9 2 HLI793/93% T TRkl &
NDWED B> 720 BAALEYE TIRABROME X
IUCLIDY 7 b 2 7IZATI EN72720BP K ¥ =Tl
IUCLIDOER D ZEE Sh-Z i L7z, PPPFY
I COXEARERIAM YT 5 LHFAJOKEEBP F
T TR CHEIITD % il BREAEZE S L < IZ3CHIIT
H5H) A7 FHIIEED AL, HBVITLHIOTHR CHEF
W2 L70 WHEZBR Y IUCLIDIZE Y sAE: & & TPPP K
YITHLHATE LTRMNT 2 LEHEOKEHIMT %
CENTERLEER 5,

METHBR L7 L) ICEDEEOFA ¥ v ALHET
BEEL N ¥ T2 B BRI O i I IOHT o H
AR HEFE XN CTw 7z, TUCLID TIROHTAMEH S
TBY, EREAZSLICADHO 7 +—~< v basgfit
XN Tz, TUCLIDZ—%—< == 7 VIZIZIUCLID
WCEDATNTWE T 7L — FORGEN T — & Bk
TEIRENTBY, 20000 ) DR=IVEDOL
;o7

IUCLIDZ i L CTORGEER ¥ TOMERILHED
ARHEERAGEE I G N ¥ TIcE T vzl
OEXOHTICADETATILET I L 2LELE L7,

IUCLIDAARIC X 2 BEF ¥ T oM &I,
IUCLIDH i~ =2 7 VRIUCLIDNA X —4 7 7
O 75 AL - TEM S, 20204E3 H27 03847
[TUCLIDB T B F ¥ T O & 925 O I i i
E | B X0, 20204E7H24 0 %647 [TUCLIDE: TP
WA I R Y T O SFEIE OB E ] Yook
DOIEEIER., REEINTZ, L OMESFEEIX
PPPOASHIUCLIDAEA TO K ¥ TAER D34 1 v b
REDO—FHTEH o720 IUCLIDOEFREATD Y A
FENTEBY, ER2ETELTHITOLNZDIZPPPD
ASIZHEZOHT A Z DR R THOIUCLIDIZ 2 r o 72 2
&L BEEFETHREM (Good Agricultural Practices
: GAP) RR UM T— ¥ AAEMEHOT v 7L — bAe
HnwZ e, BXUFYZERIIB W TR R A H
WTEBORBEOIRROMBETH 720 TNHDOW
HBOLDOEED ZOWEF IR SN/, EFSA
FHBAA F ¥ APRORED T > T L — ML T
IUCLIDIZE D X ) 2D AT b Z O & THGT
Y (A

H ALFWEASOKRER N ZOERKIZITO F
DI LRBMEFEERBIT TSI TLE ORI E
ZL. ERICIERFT TR0 M A2 02 o 72 Z & 23l X
nTwa,

IUCLID% F ¥ BRI $ 5 2 L TORE W
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J

REME DA SN Tz (LEWE OB 8, FHl. 3208
FOHIBR (Registration, Evaluation, Authorisation and
Restriction of Chemicals: REACH) #H11907/2006"
IZBUF Db F L aiEE (Chemical Safety Report:
CSR) 1ZPPPOASOFHili i & L [MF DXL EHETH 5
P ZOLEIZIUCLIDA & H B TR T g CRI4FE
T74—=%v MCTELLABMIN TV, ZOHEH
YERL (report generator) BEREIZ/NA FH A FRFI D
IUCLIDTIZ F M AR TN T D o 7205, HEEEL B
L, TR IATHI LML EN TV,

BPOAS/PTOAFEHFHICE L CTIZIUCLIDT® K
¥ TR ASBPHLHIS28/201 29 CEMBEN T WS Z L id
Z® 1 Tie L7228 IUCLIDIZREACH®B X USCLPHIHY
1272/2008 THEH SN T W7D T, REACHDOR G &
% HALEWE Tl RBRRE O A ICEICOHT 23
H3nTni,

PPPDASD A/ AFEEHIIUCLIDMEH S 1 b
P2 5. REACH% TOMEM A% - 72T, TUCLID
T 2FAEMREFIFLEL. WHAVBALLRREN LS
NnNTnb,

20224E1 H18HAY [HEMFHTTO T N A N RERAK
REZE OB ENC B 2178 *I2IZRSSTH HIUCLID
KX 29 2 HNICPPPEIMR TR S T 72 BB
M MEICHEND D LRI T2l D
/I D D o720 RSSHIEMENDA ¥ ¥ ¥ 2 — TiRERER
HEEYDPOMERERSSICEEE IO Y FRA ¥
MIkaZlE, BBREELZEMRD L AIRFHICX
DPER SN B LENH D Z LA S N7ze TNIERSS
DOVEBCEIERABRE EDI8T A — 5 QIR DL
LTH b, ki%x EN L 7= ARSSZEK T 5
OVHKEELDORED W I N7z A DORSSIERH 1L
IUCLIDD 7 4 — )V FIZANT BB CER AT A 5
A e il L CEMSNRBORSSZFl & LTS
TR DEE N L7 REACHETINE TRE
FHEINTWZIZL b 5T, 5HBDODIZHED
VB JASRSSTER B D WA WA I LTz,

IUCLIDHFE~Y = =2 7 IVIZIZIUCLIDIZ &R D A F
TWBT YT L= NOWERT—FERTLITREN
TBEY, ZOLDDB)OR=IBOLHEICE>TW
o LLENSH, BARNZANIRIZSE Y RENT
BOHT, FICABULKBEELR O AT BIANT & A ETR
INTWVRV,

EFSAZ20224E6 A28 HICAKR L 72 &
(procurement) ZE& [HEY PR3 S5 B #E OTUCLID
926 (demonstration) K3 T] *Tid, GO &%EE
TIUCLIDZ i L THER L 722fE0 K ¥ = Cldfgig <
XDl A THRBH 72 e ENT W,

EMECEEER SN, BER I RET—5 %
FEFRIB L 72 (sanitised) FY IR ML —=2 7%
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BHEROLIR, AT LDOF A b L b Koo
REHET B 720D E S0 bUFEMOREICLETDH
AT ENZOMEFEETRNRLT A MRS TWw
720 5%## (contractor) (2id. EFSADSIREEDE
SR LT R Y T4 ok & s L 72 R8O 587
LUEDRENRKD LN T2 ERENAEBI N Y
IOV ONEFRE/ ML —= v ZHICEID LIS
&£ 20244E6 H4H A3 [TUCLID 6.7 test dossiers] ™
DA MRS,

IUCLID T #HEHIEHMEET P 2oXHLOS
M) 2 b, SCEMBE I ESERTTiETH b, S5
VIR AT A 5 55 b s R AR B VRO R
W25 BEEDEATTTH B 2 L H320244E11 7 21 H B ik
EFSA PSN IUCLID¥%7 7V —7H11E I —F 1 ¥
DHEFFITHIE SN, TOFHEFESRICIZEFSADTL
FMIIHIOAFRICL, R, b L IEFHliREE O£
BIADEZH LW CTESIBZOTFEEHALAZ
L3t &N Twiz, IUCLIDOf#EHICZ X Y OECD F ¥
IHA TV ATRENLE PR EEUD KT ok
KEDOMEED— ML LS X 50

EFSA PSN IUCLIDH 7 Z )V — 74511 I —F 4 >~
7 D#FESkIZIZ, IUCLIDTOME LS 727 —4 T
LA FF O SR EE ) - OB XAt S 7z L EFSAAS
AL 72 &R &N Twiz, BAEIUCLIDTOF—4 D
FAMIZTICIUCLIDH O 7 — 7 oW #i4L & #itis E 1
AR X B N Y T 5 OHEEIER ISR E X
NTwb, &£F—¥%X—Z|Zb72->TIUCLID F ¥ =
hOBHREZE LTI 2 MEL, ThICXY

1 GRS The OECD's 38 Member countries

Y27 FOREREED ST — ¥ 55— X (data
analytics service) #RET AT LIHEHEZ YT
IUCLIDF — ¥ O O B LIRS N,

IUCLIDR Y T4 #MDER

BIEHODOOECD N4 ¥~ A2 L Tix2005
S HE2UET D204 L A YETEN TV R\, £
BIZEUZ L CEULALOOECDHN Y E T EIRIZE T 5
7= 5 EROEERLBINAE LTz, 201945121 4+
OECDIL#WE D& &M, W FNE S ESHSE &

(Chemical Safety and Biosafety Progress Report)
395N & B LB ED SRS N7 — 5 RO
BN EEDWTASIZE L TH LWOECD T — % 23k
WHHB S EEAT L LEOYETA20194E6 H 0 23
227 V—7 (Working Group on Pesticides: WGP)
=T A4 VT TEREINT DB, LLERSHL
WOECD 7 — % BORIHH &5 O SCHIIBRF I TII A K
ENTwiv, OECDRYZH A4 ¥ ¥ 23 & MBEO
7= ERDBIMIFIETE TV ARVWEFTR %,

Mz CTOECD F¥ A4 % v A Tld ik ot
DT v 7L — b OWEBIZOHTII & FEMNIC BARIIR &
NTITVZn,

MFE T L2 L ICEUTIE F ¥ TR0 %ET 2 8
TEWHMEHIN2019/13810#HIZ X ). PPPOASIZHE
H 5 HEHEIZIUCLIDZ L TofRMIZR o720 DT
®Table 151273 & 9 \ZHFEDOOECDHIE 387 [E h
2 EAREUNMBETH 5, 37 HL0ECDINEED

EU Member States - 22 countries

USMCA - 3 countries

Other - 13 countries

Austria (1961) Canada (1961)

Australia (1971)

Belgium (1961) Mexico (1994)

Chile (2010)

Czechia (1995)

United States (1961)

Colombia (2020)

Denmark (1961)

Costa Rica (2021)

Estonia (2010)

Iceland (1961)

Finland (1969) Israel (2010)
France (1961) Japan (1964)
Germany (1961) Korea (1996)

Greece (1961)

New Zealand (1973)

Hungary (1996)

Norway (1961)

Ireland (1961)

Switzerland (1961)

Ttaly (1961)

Thrkiye (1961)

Latvia (2016)

United Kingdom (1961)

Lithuania (2018)

Luxembourg (1961)

Netherlands (1961)

Poland (1996)

Portugal (1961)

Slovak Republic (2000)

Slovenia (2010)

Spain (1961)

Sweden (1961)
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430 Bl E O I ETOHTIZHE 5 72 SRR ORHE 2 H3 42
HEh, FMishTwas Ebnwi b,

EUEMb» OECDANR ENC bR T F — 7 Bk A%
T2OHGERHBRBIZZIDBETH LD, LerLEedhb
OECD F ¥ =3 TR LEU LML @ OECD i B [#12
FWRB L F 2B LCOEUTOREICIZZ
DR TIZEENLEHMEIUCLIDANEAT L 2T UL
B\,

PPPOASIZE L CTHIK 25 TIZOHT To R D
WEDVPEULAOOECDINEE & TTERI LT
LI TRV, LA Lo {b%WE & MERICOHT
VAT AR ACEOMIMNIGHEZ ONL, &K
BRI DG D 7 4 —~ v MR E 2 B2 455
%77 L—FREREL TR WOECDHEEA~OH
i CIXOHTIZHE » CREBITABR M E 2 L. F
VIIZEDTRETAZEETFRIEL»E2E Lk
WHABRENTHIRETH 5o

OECDF ¥ A4 ¥ v A TEHARWN BB 237 v
REEICE L CORIFEICEE L/-EFSAM T4 L /-
IUCLID F Y ZHAREKENRTWELDOT, EULA D
OECDINEETHOHT % L 7 i BRI ZE O ik
BlE LCTHAWRETH %,

fis > OECD i ¥~ o> B 5 FH A 5 B3 e At 22
AOHTTHER L THNIFEUMIFICHEEHZ L T
IUCLIDICBATT ABRICLE LT & FRI D A
B HECTH %o

OHTWXJFE DT ¥ FARA ¥ MBI L 2Bt s
HRYLMICEEINTVET— Y2 BT H2DDE
R E LTOMHAZENE LTWAh, K5 D
OHTIZOECD®D T A b # 4 K54 ~ (Test Guidelines:
TGs) bLRZHA TV AVHFEHET HRBETIZZDOH
A7 AREZERLTER SN TWwD, EUTOPPPD
ASOHEEICIUCLIDZMER SN D L) 2> TH D,
REACH F DAL T O F— & BRI e b o 7238
AT 20HT 2 #H 72 IC/EK T % & & HIZPPPOAS
DOIUCLID F ¥ TIZ AT E % X 9 ITBAFOHT DL
FIMFEM S N7z,

KRETRILFEWEASHORBE T 77 A Vv VT
L — b (Study Profile Templates) 25ikEE7 07 7
ANVF YT L—FD¥ 4 T, BAEWASHDOECD
7 — ¥ #Miicék (Data Evaluation Record: DER) 7
7L —FPBOECDF— % ifliiisk T > 7L — D
PA PR ENRTWE, BT u 774 V707
L — MIEROT V7L — MIIIDERE OFEH#KAH 5
bobEFThTwa, 2011411 H18H AT TOECD DER
7 7L — o #:0%EE | 1Z0ECD DERT ~
TU— MEK OB L R EOER %R L7 LHT
Hbo TOXLETIIMAEWASHDOOECD DERT v 7
L= OBERRLEDLH)IHEHTH2IIMAT, 77—
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§ERDO—HTOEFADFIRIN TS, £72DERD
OECD F ¥ X TOXEMTH 5 BEEINCEHEY L.
LEKDME 2 ORBHEETH S ZEDPRRIN T
5o WHELOBEBIMEHEFRIIOWTUIRIN TR
WOTKRETIEREEIMEMREFIEHIN TV RN
EEDLNG, TNHLDOECD R YA A ¥ A TOR
BIBEEICHIL T 27 v 7L — ML Tid, RER
BifRi#)g (United States Environmental Protection
Agency: US EPA) OB A K54 VB HEHET DD
DIZOWTIFRBEAA BT A4 VI o 728X TR
ENTW5E, ZOITRR LA L D ICOHTDIERICE
ENTZRBEAA FTAL 7 v 7L — MTid, 4K
OdLKkHBEE S E (North American Free Trade
Agreement: NAFTA) TORIEEFICIHB S N/-F
FRBFHEEDDERT v 7L — b ETNTWZD
T, RKEOF 7L — 1 EOHTOMICIEDH 2 FEEDOH
PHERH LD D EEDLNS,

OECD®20194E 03 H LW HE M Toa X Ml
% OECDIZED LX) I L THENDOFIREZFEFEIZL
7% i, ALFEWE TIZOECDAMER L 720HT %
TEER Y AT AR AL EABE L 5 7 5 E oG IS
Rpb7T—%ty PEMTLIX MPHIHI NI L
AMENTW . REICBWTHOHTIC X Ykt
BREME A1 DD T —F N—AIPELRET S
ETTF— Y OBFANRCHEEZ LICFH UIEHRE£EL 5
BT E o/t bR IN TV,

STEOREECE L TH20234E11 H22 H BfEEFSA
PSN IUCLIDH 77V —7EIMI—F 4 ¥ 7 TD

[OECD IUCLID HfY 27— 7 TOBELNER DB\
WE): T T4 T 43 R AR T — 5 f
O] P e B RER THBRIFRIIREE
WCEBF vy ERETZD, PIARE (central
repository) (FWFETH EFIL U HEFIRD LL
RGBT EFEOREANOER e 2R g e L
TRESINZ, THERH UCETHESTERZ B
LHMS RS R TH 5,

FLBBEETOT—IANPTRERETHLZ &
13202146 H10H AR DOOECDRER & 5F i > ) — X

(Series on Testing and Assessment) 297 [{L% 5
F— 7 EHDZ2ODIUCLIDD /1 2 5 < 4 XDOEE ]
BN BEICRERE TV 2,

TIUCLIDIZB L T AE EHAUTIRIBEEER S N T
BY. OHTD HH. BINArEEIhTnwb, L2l
GRLOHTHHEI S NAHE, HWOHT L85 Lw
OHT~NOT— ¥ BATHWLEL LV RS, T— I RBITD
FIEIEHIBR OEFSA PSN IUCLIDY 7 7 v — 7 85111M
I=T4 Y7 OFEFEHFICDELINTEY, [UCLIDD
A THA 7 VEHOLEMEDI LI N TV 5,

7 — ¥ BATOREDN S RIS vl OHT 2 H
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L 72RO R A 1o D 7 — & N— R, R
L. BREHEORLLETHERTZ7T— 7RI
G THNITAZETEUB LUEUDAOEADH
infeth D977 & FHEASFRIICHIB TR L Bbir s,

OECDIBE 721 T <. ERHEETHLOHTOMEA
PR IUE, OHT 2B L 72 BRI
FEBI D EH I DA REIC 2 D 15 5,

7=y IERROEEMIL, FIRES AR EE
#B (Food and Agriculture Organization of the
United Nation: FAO) /5 {¢fet%Rd (World Health
Organization: WHO) & [F & &MY MK &%

(Joint FAO/WHO Meeting on Pesticide Residues:
JMPR) 2 —5Fv 7 AR ERHEIRS (Codex
Committee on Pesticides Residues: CCPR) Td?.
IMPRTOFHMICIEHM SN 5 B ¥ =R 55 H O1E
WAEEDRRILE LTRSS L Twb, CCPREES4E v
YaroxFEE UTER 3N /2202344 B £ [CCPRE
JMPROEHFHE O - B, Pk, kOB~
o] ik, F-s L, FYS VT YT L= b
EIEHHAN (Information Technology: IT) #HIFHh
TWb, F-&ETOFI (National Reviews) %7 —
FDOJMPRTOMHHHEZ LN TW5H,

M TR L E R R & o THEZ 5205, LI
TR BR S T v 7 L — b oA .
OECDNHE721F T/  ERFE B OFFHIC BT H IR
& FHOBIRATEEC 2 2 &L Bbhls,

IUCLIDIZ X 2B TH 7% S F 72207 AN BB
BT TORWEBFIET 508, BEDEUD N
IRFHliHREHEHOT ¥ 7L —bD X HIZMS Word T
D7 ¥ 7= FHBOHTOIEN 2 L L 72 Thefit S h
Twiud, 207 v 7L — b TIER O R BGEIEE X
FRMICIUCLIDE OB TFRIBH I AT ANDTF—¥
BITOBIR D LB S,

20254E3 A 3H IZERIROEFS AN R ELR 28

(External Scientific Report) [EFSAE &L
V7 — & R—204HR ] "V TIEAR R TIR SR
727 =M L CEFSADMER L 7@ mdH o
T = N=APEEHFEOFRIHEH ST
A, FAVHEIY 22 7R A2 MF%EFT (German
Federal Institute for Risk Assessment. JiiEDas
Bundesinstitut fir Risikobewertung: BfR) 2S7CD R
BMEHEISL T 2B L THEB T — I X—2%
MEER L7722 L S Tw b, BHREED
7 — % OIUCLIDBERANDBAITVEERTER L 2T — %
NR—=Z DA H W DD EH S 7z, TUCLID/
OHTT7T v 7L — ;DO F— ¥ BITEDOHEFALTOHT
70 (in vitroCOBIZHN) OWEEISWOPDLEHE
P ERAEOmM RS PRI, FE
IUCLID 7 — % i & Bkl 7 — ¥ # ITUCLID#RNIC &

75  Copyright © 2025 Sumitomo Chemical Co., Ltd.

155 —EC2AORMWHPELEINT2, TR 2 HHE
FIFREEFSASCHEH SN Wb F—s o5~
7LV —bOF—F L X2 TUCLID/OHT D 7 ~
TU— MIEbLELZLERE SN, ZoHwEFET
IUCLID?S F ¥ ZAE 72 TR T = R=RA & LT
AW R Z L E/R L, FOLDICOHTICE SR 5
BEMABZETTF—R=—AL LTHHTLEOH
AR E LSS EE2RIEBLTWDS,

IUCLID~® AJJE B & RS2 h %, L L%
Do, BWEEmG N ZERICHHELES Z L
AN T R=RELTHEHTELZLEEZNIT
IUCLIDIZA ) EN7-1EHE A HICIEHT 5 2 L
¥hb, IUCLIDF Y IZOF— % %2 HhMmEERE S
bETHMTIE R R TFEASORBTH O
HRICED L) RHES SN D OTFHIT LD
EEZOND,

BbHYIC

OECDHRA A PPPD ASHGE/ARFR TR T 5 F
VIR N Y ZIZEE O W T T B AT R o Rk
& LCEUWCEAIN2HTHEUTIE F ¥ R i
HFEORUTEE S YETRBIMPE Uz WETO—F8
ZEUMBOZERFHOE ) AR TH - 7225, OECD
HROSS L8R HIBLASET DL Y ATN
720 IUCLIDZfEH L CTO F ¥ EHIZOHTIZE SV
SRR T TV — M e & F— 7 Aol
HAL 2 e L7z,

OHTHS WA WA LHEBRICB L TIER SN TE TS
ZERIUCLIDR EDF—F R—A Y AT LADIERIC
£V, AN L7257 =% %#0ECD& MU E O 7 — & Fk
WZEDbEPFEEL L TN TAI L WREICAR ST
ETWn5,

ZHIZ XD SBIEREFEARBREEICEL T
OHTDFEH I ) SBRBAE M ELE O T & B IR FE N
L. HILWwF— 2 ERICHIST 2B EEDT—5 %
AHU VRAZFiZTEH LT 2 & THRBEHF
T T OFRMBIBRAEN N TR T 5 R o i 23
hHEE Bbn b,

ARTHWL-FHHIZOWTIL, EHHEOEET
WHEZMERTE S X IZBAELENDY ¥ 7 BT
5HDIZOWTIE, [5IHXE] oMicy ¥ 7% R
L7-DT, s8R EEETH 5,
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1)

2)

3)

d)

JEH 7132, AL, 2024, 45 (2024).
https://www.sumitomo-chem.co.jp/rd/report/
files/docs/2024]_5.pdf (Z182025/3/17).

EC, “Directive 91/414/EEC (0] 1991.08.19)”,
https://eur-lex.europa.cu/legal-content/EN/TXT/
PDF/?uri=CELEX:31991L.0414 (£:182025/3/17).
European Commission, “Guideline developed
within the Standing Committee on the Food
Chain and Animal Health on the Preparation
and Presentation of Complete Dossiers for
the Inclusion of Active Substances in Annex I
of Directive 91/414/EEC (Article 5.3 and 8.2),
Sanco/10518/2004 rev. 3 (2004.10.08)”.

OECD, “OECD Guidance for Industry Data
Submissions on Plant Protection Products and
their Active Substances (Dossier Guidance),
Original version (1998.07), Latest version Rev.2
(2005.05)", fTEPEHFMTEZFTZ LN THED,
WA AREINT-DIEBZ 5 19984E7 A .
AT O T 2005.05 85 280 7] 72 ASAR L (Main
document)\D Y ¥ 7 BBFEH I L T 5,
MERIEE7 7 A V2o EESh, DToy ¥
JElZ#7R https://web-archive.oecd.org/2014-11-
19/81844-oecdguidancedocumentsforpesticideregis
tration.htm#dossier (£12025/3/17).

European Commission, “Forms for use in
checking dossiers for completeness - Part 3:
Evaluation Form 3: Annex ITA: Test and Study
Reports”, ME»EHFMTEZIELZ 5N TED,
AN AFEINT-DIZBZ 5 < 2004.09.271F 542
F1. 2005.04.15F 550 E] b 1L

European Commission, “Forms for use in
checking dossiers for completeness - Part 4:
Evaluation Form 4: Annex IIIA: Test and Study
Reports”, MEIPEHFMTEZIEZ 5N TEBY,
WANIAFRINT-DIEBZ 5 <2004.10.15F 542
F1. 2005.04.15fF 5500E] b 1L

European Commission, “Guidelines and Criteria
for the Preparation and Presentation of Complete
Dossiers and of Summary Dossiers for the
Inclusion of Active Substances in Annex I of
Directive 91/414/EEC (Article 5.3 and 82), 1663/
V1/94 Rev. 8 (1998.04.22)”.

OECD, “OECD Guidance for Industry Data
Submissions for Microbial Pest Control Products
and their Microbial Pest Control Agents (Dossier
Guidance for Microbials) Original version (2004.02),

FRItF 2025

10)

11)

12)

13)

14)

15)

16)

Latest version Rev.2 (2006.08)", 1 FE 2 H T
BEBEMZONTEY, RMWIAKEINZDEE
Z 5 < 200442 A M. 3538 O BT 2006.08 4
MCTARZIZLL DY) 7 https://web-archive.
oecd.org/2012-06-14/115378-43435253.pdf (ZH
2025/3/17).

MEIEBE 7 7 A VICGE SR, UTo) v
J12#87R https://web-archive.oecd.org/2014-11-
19/81844-oecdguidancedocumentsforpesticideregis
tration.htm#dossier (Z2/2025/3/17).

OECD, “OECD Guidance for Industry Data
Submissions for Pheromones and other
Semiochemicals and their Active Substances
(Dossier Guidance for Pheromones and other
Semiochemicals)(2003)”, &RKX~DY ¥ 7 23HFEH
LT,

NEIEB 7 7 A VIZoESR, UTFT0Y ¥ 7
SEIZ487R https://web-archive.oecd.org/2014-11-
19/81844-oecdguidancedocumentsforpesticideregis
tration.htm#dossier (Z:182025/3/17).

European Commission, “Forms for use in checking
dossiers for completeness - Part 3: Evaluation
Form 3: Annex IIB: Test and Study Reports”, #%
PNTRAESINT=DIZBZ 5 < 2005.06.291F 5532 ET
European Commission, “Forms for use in checking
dossiers for completeness - Part 4: Evaluation
Form 4: Annex IIIB: Test and Study Reports”, #ix
PNSRAEEINT=DIZBZ 5 < 2005.06.291F 5532k 5T
EC, “Regulation 1107/2009 (O] 2009.11.24)”,
https://eur-lex.europa.ecu/legal-content/EN/TXT/
PDF/?uri=CELEX:32009R1107 (£1£2025/3/17).
EU, “Regulation 544/2011 (O] 2011.06.11)”, https://
eur-lex.europa.eu/legal-content/EN/TXT/
PDF/?uri=CELEX:32011R0544 (£:82025/3/17).
EU, “Regulation 545/2011 (O] 2011.06.11)”, https://
eur-lex.europa.eu/legal-content/EN/TXT/
PDF/?uri=CELEX:32011R0545 (£:1£2025/3/17).
European Commission, “Working Document
on the procedure for application of basic
substances to be approved in compliance with
Article 23 of Regulation (EC) No 1107/2009,
SANCO0/10363/2012 rev.7 (2013.04.03)”, S #rhit T&E
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| BXMNES (EV) (C6 T 2HENRERZEUDEOAR/AREFHERN S TOBXDEBLESHEDEE—TD2|

CX/PR 23/54/15 (2023.04)”, https.//www.fao.org/ 101) EFSA/B{R, “Extension of the EFSA Pesticides
fao-who-codexalimentarius/sh-proxy/jp/?Ink=1&u Genotoxicity Database. EFSA Supporting
rI=https%253 A%252F %252F workspace.fao.org%z25 publication 2025:EN-9311 (approved: 2025.03.03)”,
2Fsites%252F codex%252F Meetings%252F CX-718- https://efsa.onlinelibrary.wiley.com/doi/
54%252FWDs%252F pr54_15e.pdf (£:182025/3/17). epdf/10.2903/sp.efsa.2025.EN-9311 (£:182025/3/17).
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AEFEESR (PBPK) EFILDEH

AR AL
HE TR AR SE AT
FoE HE KT
£7 g 1

s 235
/e | ©O
(ZC&®IC

REIL, BREBIOHEICE V.o T MIXT 3
ZEWEHRT Z2LEND L), EHMEEL D ER
IR X 2 ZEWFMPED LN TV RV, 0D
7O RIETIE, EBREYE W23 BRI TS S
N7 EEEHREICH L, (b WEOMBEICE 5§ —
TR ESN - ZEREEHEH LT MIBITS
ZEAEETHBL TV, BAENIZIE. EREYT
%b%&g%ﬁﬁ@bf\ﬁﬁ@ﬁﬁk&%W$%
B~ FEE (Toxicokinetics. TK) B & U&=
(Toxicodynamics, TD) OffizER X OMEMAKZEE H /3 —
T 510050 M e R EL. BHETEHEEZ ZOR
SRHCHL L TREMNREREEL TV Y, —
FT ZOFFETIZ) A7 ZBKRF 72138/ § 5
WSRO RV E LTRMERT 215070 #
T 7O —FIZ L) ZORMOR LR LT B
ZEDPEIENTV S, LEREREO ) LTKOM %
WCELTIE, e rNOEPERBW L) SREE 25T
REMEZ Z 5 L C3ERE DRI E I N TV B8,
ZOFZYEEBHEL, TKOMZEZ R FICELET S
Tl LT, a4, AW ER (Physiologically-
Based Pharmacokinetics. PBPK) E7IWVIZ & - T2
Hor MBI RENBEL Y I 2L -3 Y LT
flidTBRAPTEHENTVEY, Lo L, BEDOLRSE
PEFHM S PBPKE TV A TG 3 5 2 LITIRIREAN Y
BB B Do —HIS, ALFWED e MZBIFAHTK
#PBPKE TNV CTTHT 2720121, RNEEICHE S
LBMRGEEDNNT A= ZPHLETNVICAN L
e s v, BRENTIEE MG L TEREKR
F=IRHEINLDINT A—F ZHIFTHETH 5 DI
L, RETIIINNTELW 2D, & Min vivoidlR
DOREE LT, & MHEROFEEZ H v 7zin vitroikBrik
ZhA%E - FEL, TKFNICLELETDI/INT A—%
ARSI T 52 e RDONL, EHIT, BT

*BIFTIE N4 A A T AWRGERT

ORI &z FTKF — 7 DR %%
IRT—% L OB THERT A LN TERVD, T
WA ROBEMIZ OV T T HIHRES 5 2 & S L
WO D H 570 ARiTiZ. PBPKEFVIZX ATK
FHBAN OBEENZOWTRAMNT B L & biT, Baetif
fliCEMIZH 245 % FPBPKET VO LW -
ML G 2 38R 50 Z LT — MBI ) L
MR RNBIRE 2 R T 720 F 7Y ¥ 7 OGS E DS E T
HBEEHFET 4 IV (—f% Y 72+, DL
Ty ARTIE—BA2HHT 5, ) 2602, AFIOTK
B9 MDA I L CPBPKET VIC L D%
EARB DT 2 RGE L 72 F IO WSS 57 Y,

PBPKET JVIC & B2 TKFAIEAT

PBPKET IV & &, {LFEWEDERNTOR X %%
PO E L2 BFEETVTH B, L) BN
WZid, 38— b AV R EEEN A X S B &
MR LT de Ly Bies B B X OVI i o i 25
DEFERNT A — 5 20 WL, 54, B X OHE
MEEDERNTRZ 2 8 F ST RUSOHEICET S
NTGA—=% (LLF. RNEIREXT XA —%) %% AT1T
ALk oT, T a—%— FIZEYREKOIRE
EFNVEFBELLLOTH L, Az WL L
T ALEW B 54 O Fa F 723 MRS B 28
R, ThbbRNEREDOY I 2L -3 a3 VNfREs
%5 (Fig. 1) o

AH A % W6 L - TKOMZEFHL, DLFO3A T v
TTEMT LI LR TH D, Moz, (1) %
EREy 07— & &I TS OLEWE AR TR
PE)RE 2 WY S L 72-PBPKEF V2 H% L, TK
OV HKEEE % FEERE) ) CTHERR T 50 RIZ, (2) B b
RNEIRER S I 2L —3 9 VT 572D ATIDLER
IRTGA—FZWB L, EBREYDNRFTA—-FZL D
NRIA—FIZEEHZ LB TETIVICATITS, ZL
T. (3) B MIBIALTKEZ TN L., EBREWIZHT
BHTKOENE & i 52 & T, b M-EBREWEO
TKIZB§ 2R % 30l 279,
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Parameters for

v’ Absorption
v’ Distribution
v" Metabolism

v Excretion

-. c
Modeling

[}

PBPK model

Prediction of toxicokinetics using PBPK model

PBPKETIVEFEALAEIEY 7 2+ IIVIFEH
DOt bR

1. TEUTZ 22 IV EXDIFEM

I ¥y 7xF ¥V (Epyrifenacil, B3 a— F:
S-3100) & MO TE MRV T4 ) )= Uk F Y
% —¥ (Protoporphyrinogen Oxidase. PPO) FHZE %
BEWRT LT 5. ALY OPPOX NAEGKER
D=2 LTHRPICELTEBY, IIAHEINLY
A3 FELHEELE L CHBEECHREESAE LSS
EDHE SN TWRM Y w2 & d R T
F. ) 7 2 F Y VIEHAEMARN T, AVER R
(carboxylic acid) % A9 A10HEWS-3100-CA & ]
BUCAH SN INDHEARELE LTSI A
Nz, HEERN ST THHPPO%EHE LIFHEM %
FlERI T ENHRINTVSE Y,
ZITHHTIR, Y T 2 F VIV ORI
B MDA % FHi§ 5729, TDB L UTK
DWFIZOWTE L DR EZER L TE 7/, TDIZD
Wk, ¥ =% v b THBPPOICHTT Bin vitrofl &k
BrZaFEialL ., ¥ APPO%se FPPOX Y $S-3100-CAILZ
Lo CIMHRIREL SES L 2 L 2R LY,
F 72 TKIZOW T, FIRUHIIE %2 F v 72in vitrodUD
AR FE L, ~ 7 AN BT 5S-3100-CA
DY AAKAFEDE MFMEL D H13FEREVI L%
L2, Zo®FIE. invivoll BWTH <7 ZADNF
g2 e b ORFE L D $S-3100-CAICERETIRZ SN
HTHAIZLERBETSHDDTH S in vivollB
A TK% &0 IERECEHET 212, WX, 75046, AR
B L OS2 Z 8 L 728 L~V COBYRERHIE A
VETHD, 2T, e MY 72 F YV ERO

Venous blood
st
g
a
Arterial blood

Concentration

Liver

Venous blood

Time after administration

Predicted toxicokinetics

L 2213 & LRI A U 72S-3100-CAD
TN L B e % # PBPKEF VT RHEIT A 2 &0k -
T B b=y ABOTKIZE§ 28712 DWC & Dk
BT 2 2 & &7,

2. PBPKETIVDEESSUCEREMICE TS

TKFRIFEE DI&EE

BOKLG SN EY) 72 F Y 0iE, HILE DS
RPN S N7, B X O TR I
S-3100-CA ~: &b, 4L 728-3100-CAlZ. b
T UYAR—=F —LIMEN %Y 3N HE A LTI
HIRL N AFEBY RIS D A F . FICHFRE B L O
R X D R S AT Y, T 7Y
W DOFHERK DA H W DS-3100-CATH 5 Z LA
Ty PV AR=F =12 & A~ DRES % B L O
JE R & w5 7o 1HE 2 RN B FE % S-3100-CA AR
FTZENL, Y 7 2F YIVB X US-3100-CAD
F ORNEE R T VAT 572012, — iy 7 2
HOPBPKET IV & 1) &I TR DR EWE
FNEREET LUERH -T2, T2, WEL7-PBPK
ETFNVEHCTY Y ACBI 2N EELY Y I 2L —
TavTAOIC, flirDT ADINT XA —F RS
THLENDH -2, L) 7 2F VIV OEKNBEEC
BWT, bTF Y AKR—F —12 X BIFEA~DS-3100-CA
DY AHHE B X U°S-3100-CA D JH T HEl: 3 o
QHIMIFICEE RN T A—=F THo722 6. Th
BDINT A — FIEEIRSE G- RERIC X D R LAz, U
L72SSG A= ZEFNVIZATL, T 725V
=7 ASHEHR S L 7B 0 S-3100-CA D JFligi 3 & OF
L 3 P RS 2D T A & A & L L 7
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] Measured concentration in the liver
Predicted concentration in the liver
100 A Measured concentration in plasma
----- Predicted concentration in plasma
10
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A
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m S-3100-CA concentration (measured and
predicted) in plasma and the liver from
mice orally dosed with epyrifenacil at
3 mg/kg

2 A, T TFIMEIZENMHED09R, M4E CFiHlfE
EEIEDLI2M5TH D BEL-ETIVOENT-TH
WEEERATE (Fig.2) %

3. b MEREIRENT X —2DEE

XY ADTKTFMTIE, ANPLERNST A= D
IH, TEY T 2 F VIVOBREICH L CHRICEE 20
DINTA—=5, ThbHEIBANOWY AAREL L
RES T rr RN SR B S B W SE e & RS 5 & & TR fH
ERERMWNTLIEVBTETH o720 —H T, B hOIXT
A =% din vivoRBRTHEMNTHZ LT TELR WD,
RE: & 7% Bin vitroi BT I NS DI85 X — 5 RS
LUENHL, LIAL, SHEEARITA—FDH b
JHIEAN DB Y A RFEEIZDOWTIE, in vitroRBRIZB
e E ERNICBT 2 EBEOMEO BRI+~
BEBEORERIBZONH L e —BRICmSNT
BY. invitroidBRCHIE L7283 A =7 iz DT F
EFNVICANT L LR TERWY, F 720 bk
HEEIZDOWTIL, in vivoikBR DO & % 2 3ABR AT
KOPFREENTIZIVSE S DD, FEJHMES & OB
DT IHER S N zin vitroBiili & LT F 7207 &
RTw WD, 22T, 1IMHOE MIBU 2 T
OY AREEIZDOWTIE, & M O@{CITHIE % v
72H0 0 A& RERCHIE L 7zin vitrofli % in vitro - in vivo
extrapolation (IVIVE) 12 X Vin vivofE~H1ET 5
ZETHIB L, BARMIZIZ, T3~ 200
Faz F 7200 A& GRERCHIE L 7zin giLt‘ré)ﬂE L H# R
BB X 0 AL 7zin vivofED B O TE#E % 811
A Ly RIS Z OFHIEiA R IZIED VT T Din vitrofl

Zin vivofENEIEL 722", 72, 25 H oA hik:
BREEIZOWTIZE MFF AT 2 F W THIR L 72,
E MFR X T R L, RO KER 25 e DT
NELEWRINTZT T ATH Y, fLFWE O MFIKIC
BUARH - HELHEEZ FWNT 572007 VENY
ELTHAMD RS S GBI 2 00H 519,
O MFF AT RAIZIEY) T2 F YV EHRE
L. f#oniz7—4 25 B dEibdE 2 /S L CE
FINZ AL,

4. & MEREIEE/NT X — A IFEDREE
PBPKEFIVIZAT L7z MERBIRE/SS X —F D
PREOZ YL, BREBTHILET TR EEE b
TKOFENME & ik U Pk E 2 R 5 2 & CTHRGE
T&%, L2L, & FTRKOEMNF — 7 HBHEEL 20w
RIEOLAIE. COFIHETTURELHERTE %
Vo 28T X — F PR OMGEX, PBPKETVIZL S
FHFEROBEEL RIS 5 L THO TEETH 5
B, LRROBHIZ X 0 FERRIRD R 2 MGIE & i L
7SR OPBPKAF I 2N T THED b o 720 AHBF
T, T¥Y72FIY o TR L. 1T
MM % FHWZIVIVEREB L OVF X S8 % JH w7 Tk
WCEDF—L BB N5 2= ZWE Lz ZOTHED
FHRERE 2 BRI 9 %121, Ak 7 778 —F % FEERE)
WINZB ] LA 727 300 S 2 0l & LRt UK I % e 32
THIEPHHTHY ., TobHMREED72OIZIE Tl
MR LT I2EMHOITMEE X ORL B O E A
FTHXFATIYADPLEL 5D, MO,
3% L OEBREMHICTAFIRTHY. FETIV
e LTS v MIFHE~ & #i S h
72 A (59 MFFATIYR) BAFUERTH-
72 ZZTAIETIZ. Ty FatREW e LCHE
EHGEL 720 BARRIZIE. T v MITBT B IO HL
DIAAREEIZOWTIZE M e Ty o
o2 72000 JAABRER T E L 7zin vitroffi # IVIVE
P Vin vivofENHIEST 2 TR L 72, 720 I
i & DT HEMGEE IC oW Th, B MFF A S
X AEACITEERREICT Yy MFF AT A%
HOTEMNL, Zoftiz Ty MEFPEEEEE LTE
TWVIZANI L7ze fER. TV 72 F IV %ET Y MK
R 5 L 2B S-3100-CAD BFisi 3 & O I v g g
WAL FUML., BEFAICHEENLZ2F v FTKEF
WL725y PTRKEREE L7722 A, BT E
(FFR. Im%E e B ic, FUMEIZENBED2.265) %R
L7 (Fig.3) » 20X, Ty FeHW-BRER
TG A=V 2B 52272 F v NTKAEFHITX
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[m} Measured concentration in the liver
—— Predicted concentration in the liver

A Measured concentration in plasma

100 | e Predicted concentration in plasma
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0.0001

0.00001
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Time (hours)

B S-3100-CA concentration (measured and
predicted) in plasma and the liver from rats
orally dosed with epyrifenacil at 3 mg/kg

722 DS, MEOTEZEH L CHYLzmtor
FTK € 7V O IEREYEDFATT S 727,

5. EFNDOFFEBICHETATKFRIB LV YT ZADE

& & DB

IY) 7 2 F Y VOEEARAEKIES-3100-CATH D,
HHEOERIELES I TH B Z L5, KFE L b
FETTHBEU A 1 AR T4 1 72S-3100-C A 0 il v i 4
BEFUL, 7 AIBITHFEMMEE KL, 20
R e My 2ROTKICHERZBWME (7 A1k
t bo4fE) AT S LR TE 72 (Fig. 4) 7
PBPKE 7 IVIZ & » T SN2 TKOFE B K OAT
G2Hi U 7zin vitroiEBRIC X o TR &N TD, TKOMZE

100 | Measured in mice
=)
gﬂ * ——  Predicted in humans

n
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Time (hours)

B Measured S-3100-CA concentration in the
liver from mice and predicted S-3100-CA
concentration in the liver from humans
orally dosed with epyrifenacil at 3 mg/kg

BEOLBRAENRERIZLY), ¥ T F YLD
M 5 &ML EREOBHIC LY T RTH
RSN B LT 720

BhH)IZ

IEY 7 2 F I VOB EAREK TS 5S-3100-CAIZD
WT, B MIBIFATKEPBPKEF IVIZ L o TTiHl
L. BAlOE M CTOREEZFE L 72 REGTIX. #
N2 F RS EE &AM AMRAE S 728 H % PBPKE 7
VIZE D e b TOREWTMYT 5720 DO L Vikig 2
RRTHHDTHD, T 7 F VWIS TIRIL
WAL I B RE LB TH L I LD, 55D
SF EFRAbFWE T LR 2R L. B4R
WCEEMOBEWT 7a—FI2X ) & MR tEii % %
fiL7-nwEEZ 5,
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“Development and Dissemination of CFP-TOMO,
a Carbon Footprint Calculation Tool for Chemical Products”
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Machine learning prediction of the mechanical
properties of injection-molded polypropylene
through X-ray diffraction analysis
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-30H

STERIRIOH 2 EMRE L NL Y MRBHREHR
M & B EHRN R OIREE

Ak ORT, EA AT, VEE A (RO — - BRRER
FHIFZERT, BN KE)

AR EE 2GRN - i TR ey (R, 20244F9
H11-13H

# M 1R BB BX BT

Alumina ceramic firing efficiency in the challenging
energy cost Environment

JUAS #hir (A4 0vF — - BEREAEFSET)

Ceramitec 2024 (K A ), 20244£4H9-12H

FINA X ERET

Large Forward Current Operation of Vertical GaN
p-n Junction Diodes Fabricated on Extra-Heavily
Ge-doped GaN Substrates

SRS RS, K T, (R B S AR, LR R
A W, A PR (HRE LM geT, "k
KEF)

12th International Workshop on Nitride Semiconductors
(IWN 2024) CKE), 20244E11H3-8H

OVPEZER W /=Mg1 # 2 iZ AGaNB DO XKIEEM L
FEDIRE

P RS, I KT B AIET m Bz,
W 0 M R, 40 R P Bk, &
M, A BOE®, B g5 ORW R R
BB BT (SR L R Ze i, " RBKEE,
R HBKE, BRFVZ v s R—VT 4 VT AR,
PR T S ZAF v 7 AK)

IO B2y (Frik), 2024429 H 16 -20H
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HEA DX LB

Identification and characterization of a circular
bacteriocin, garvicin SC, a novel garvicin ML
variant, produced by Lactococcus garvieae ABG0038
AN BESE/INEE EA, RF BA, B ORCRT, AR W@
ONA F A v ARFFeRT, * SURER)

Journal of Bioscience and Bioengineering, 139(2), 95
(2025)

AREK

Synthesis and characterization of dicationic ionic
liquids with the difluorophosphate anion

F2 JUE O NES € e R N A 1=K
PEA B BT AR —ET (ICT&EE Y 74
V) 2= a YRFGERE, MUK, T BIRE)
PRIME 2024 CKIE), 20244£10H6-11H

ERESNK

Switching of major nonradiative recombination
centers (NRCs) from carbon impurities to intrinsic
NRC:s in GaN crystals

¥ BT, A P, SEF B05 SR SR, I
W, NG —18 (RIR, “KBUR%)

Applied Physics Letters, 124(23), 231101 (2024)

Recent progress in HVPE-based GaN and AlGaN
growth

A PR, S8 R R Bl &k 3K i
K, AN 5, R AFh, Bl 3, Rk B (R
AL b ZERT)

12th International Workshop on Nitride Semiconductors
(IWN 2024) CKEI), 202441143 -8H

Evaluation of defect density in bulk gallium nitrides
by photothermal deflection spectroscopy and steady-
state photocapacitance methods

B4 IERT WA, R T R FHPE
AN RETET RH MY (RIRT, N (ERDA R - bR
WEIEHEME, SR, bR )

Journal of Crystal Growth, 635, 127701 (2024)

FRItF 2025

Recent progress in HVPE-based GaN substrate
fabrication

WA PR, S8 R SR ST Bl IR, B
T, ek B (HH0E s ambr e rT)

SPIE Photons West (CKIE), 202541128 - 30H

S - HEFEME

Investigation of molecular weight dependency
of Hansen solubility parameters for poly(methyl
methacrylate) using inverse gas chromatography
AR F 12 R R AR FHET (YICT&EE
T4 2= a RRGERT, TR

Industrial & Engineering Chemistry Research 64(1),
81 (2025)

Development and validation of LC/MS/MS
quantification method for plantaricins in culture
supernatant

ANFR SR, ZR OL, BOR WEHE ONA A 2 ABSERT)
Journal of Pharmaceutical and Biomedical Analysis
Open, 4, 100043 (2024)

Structural and optical properties of epitaxial
ScxAll-xN coherently grown on GaN bulk substrates
by sputtering method

A $648™, B A, Gk 3EX, IRA e, vk 15"
(TR AL AR, ™ MUK, "R A R
Applied Physics Letters, 125, 022103 (2024)

Evaluation for in-plane distribution of quantum
efficiency in low carbon concentration GaN wafer
based on omnidirectional photoluminescence
mapping measurements

¥ BT, R P, S R SR BRI
W, NG —18™ (R L mbigeT, “ KBoR)
12th International Workshop on Nitride Semiconductors
(IWN 2024) CR ), 20244£11H3—-8H

BERRERVEORFRARERICHT 5. O —Fo#h
EHRREMTEER E DFRED

R WRL, /INAR B35, R Bl ONA A A 2 ARFSERT)
HARRY 7 x /) — s BITHERE S (fRE) 2024
#8H30H
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SMEGaNFEROAMEFIERY v EZ THIE
N S g E N S o0 NV NI
B, NG —18 (IBIE LA M 7eiT, “KBoR)
SIS B2 CBrik), 20244£9 16— 20H

QF-HVPEIC & %44 > FGaN on GaNITE™ T/
SR BER, AU BRI A A B PR (HEGEFL
FanbF7ERT)

JEHIM B2 CBrik), 20244£9 16— 20H

RBREDHEIC L 5 REFEEEE(LICHET 72GaN/\
JV 7 FHE

AR IEACT, WA R, P ST NN BER™ ARH
i (HHE AL MIFTERT, (@ E - MRS R
fE, PRI, LB

B2 (i), 20244E9H 16— 20H

5% v U 7iBEOVPE-GaNDERILZIT v F> JICH
ER-L i

Mo BB 35 e, 40 EEY 1 et
I T WL S5 0LTY R WK, & HEE, mp
oot Rm Ewyet KB T, il ERT A
BOE™, & BT (EHE LR, RO,
LRFVZ Y I ER=VT 4 VT AR, PR TS X
F v 7 AR, R KA

TS (), 20244E9 A 16 —20H

FLEIROF RS OREEITH ) X 7 5

HI 0K (fRERSE - Jot SR e S JE i

A4 REEBA] - JEHE Y VAR T A (FKIK), 20244
10H10-11H

BRRAEDMEHV —RILI v RAEICLBEES
U7 LFBHO BRI FEASFERTE

FAESE AT, A FREET, A —I0, B RS
WA PR, BA KR (SR, A R A E
REFBERT)

ISP LA 2 (T-38), 202543 A 14— 17H

N ZAHEZAWVLEZBEYFEBHOBFEIET + ML
IR vESRAANRY MVOER

Ml R, i —I, ek K, A P, R
FTEREB™, I %™, B4 KRS GO, YRR
eI R AEBER A, AR T RS)
ISPy (F-35), 202543 H14-17H
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nN-GaNDBEFRIEZI v F L JICLDITvF o IHRE
Z{EDRAE

M BB, s Y, AW IEEY, BT
WEE 0 ML SRR O WK, £ OHEET, o
Bz, ORM syt ORER T Jul ERTT SR
BUE™, & BAT (I LR, TIRBOR A,
RFV Dy T ER=IVTF 4 VT AR, CHER T 5 2
F v 7 AR, VAR K

OBy (F-38), 2025463 H 14~ 17H

£ A i

Comparative evaluation of trimethylated a-, p-, and
v-cyclodextrins as optimal dispersants for ready
biodegradability testing of poorly water-soluble
substances

FEF RERCT AT AR, W BRI, o LR,
AR BRED T, R BT, ek AT AgE #
(U BB TR, RO R

Journal of Pesticide Science, 49(4), 210 (2024)

A suitable solvent for adsorption of poorly water-
soluble substances onto silica gel in a ready
biodegradability test

R OREECY M AR, SRR OBRER™ s e,
B BRAC T, RAD BERETY LR A B3 E
(AP BEIR AT, MR R

Journal of Pesticide Science, 49(4), 271 (2024)

Perinatal maternal exposure to high-dose sodium
phenobarbital in the modified comparative thyroid
assay: no significant reduction in thyroid hormones
in pups despite notable effects in dams

Vil I i G RN v NI Y N =TT N
ANGECEEDE, R AT, mAE R, L T,
AW CEWBREERHAIEFET, ()5 R TERT)
The Journal of Toxicological Sciences, 49(11), 509 (2024)

The effects of anemia on the timing of pubertal onset
in female rats

JSH FLEF M S0, BHE K5, #0 BCT T BRI,
A B, B Bz (RS ERT, " AR BRI
H3EHR)

The Journal of Toxicological Sciences, 50(2), 83 (2025)
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Optimal testing time for cerebral heterotopia formation
in the rat comparative thyroid assay, a downstream
indicator for perinatal thyroid hormone insufficiency
M WCF, EIE RS Ol 0T, BT T WK
BT, NIRRT, des 2T, mAE MRS, H Il
T, L (R BRBE R AR TR, " ()5 R
WFZEmT)

Journal of Toxicologic Pathology, 37(4), 173 (2024)

Suppression of the epithelial-mesenchymal transition
and maintenance of the liver functions in primary
hepatocytes through dispersion culture within a
dome-shaped collagen matrix

GLiE O5RF, SO Mz, B A i BEE, duk T
(CEW B R A 7E7T)

Biological and Pharmaceutical Bulletin, 47(7), 1241 (2024)

Prenatal test cohort of a modified rat comparative
thyroid assay adding brain thyroid hormone
measurements and histology but lowering group
size appears able to detect disruption by sodium
phenobarbital

MK, R T, R RN, R RBCE, NI,
et A=, ok wsE, ZE0EE SR T ID RS, (LH
(B BRSERL AR, (— I FR R RS FE )

Current Research in Toxicology, 6, 100168 (2024)

Hepatic enzyme induction and its potential effect on
thyroid hormone metabolism in the metamorphosing
tadpole of Xenopus laevis (African clawed frog)

A P, 0 s, Ev 425, i sk (CEYBREE
B ZERT)

Journal of Applied Toxicology, 44(11), 1773 (2024)

REOBRHIFHEICH (T 2 ERMERBRAYE
Wl BER (R BRETRH A IERT)
HA RS2 EE, 49(2), 163 (2024)

Fugacity model incorporating computational fluid
dynamics to predict the behavior of insecticide
sprayed in a room

FHR PO HIFR, (935 BF3E, S IR, IR AT (R
SRR, (IR R BT S eI, "R EIR )
International Society of Indoor Air Quality and
Climate, Indoor Air 2024 CK[), 20244:7H7-11H
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Biotransformation assay using precision-cut tissue
slice of common carp (Cyprinus carpio)

JUET R, BH T, R HUAE CEWBIR A ZEiT)
SETAC North America 45th Annual Meeting CKI[E),
20244E10H20-24H

Mode of action analysis for mouse lung tumors
induced by permethrin: Involvement of CYP2F2
enzyme and human relevancy

JUAT Ay, AR, #IT8T-, fak B, I (R
MBS R A SE0T)

The SOT 64th Annual Meeting and ToxExpo CKIH),
20254316 -20H

v 1oAYy TERVWEEER B KT CAR KO
YTYRIHBITB T/ NIVE 2—ILICKBHRRERRIL
ECEEIDHRE

KB MUE], WiH S ARk BOEE, R oz (EWBREE
BFE5ET)

SE51 0] H AR B2 2N AR 2 (8 I), 20244E7H3-5H

1EE2MEOFRRFIVE S EERICK 2 REMRE
ESHOFE : H AL FMEORREICHET ZRUBELO
B

It (A BBk 0 78T

HE51IH] H AR A 22l AE & (Rid), 202447 H3-5H

SAT7A4>FYTr2ay—F L (LINC) 26
(T 3 AIBRENBYE &R AR AR/ R EERS T — L DBAREIC DL T
TIEE s, R R, A Ml TR BT, KW
BT R ST, A BET ORI BRIk
Bek™ e Ansa™ KH B &% Mse™ 1N
LA MR B0 KEF 950wl R, k¥
ST ORI RS (B SE T, T
R, P — AR, CHL IR, " H A SRR,
R R E AR B, R H AR, * B
K2, * LB AR

55110 H AR S M= A AR (1), 20244E7H3-5H
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MRTHRO LREEGRZBEE UFREZH#IF T2
CEPHREE N— LRS- ATOILFTBIEE

HOBFE
SRR J5EE, WO M2, B A EAE HEZ CEWBIREAR
FHFFERT)

HARE) S BR R  37 IR & (BAR), 20244E11
H29H -12H1H

BB BEM B E A a-Sens DValidationfi %k
(Phase I)

R 4 ek WA A Y, e sk,
JSH FIN*2 Mk 30K, BH BELPEY- Priyanka Mishra™,
Rahul Date*® Abhay Deshpande*, Namhee Kang™,
Miriam Jacobs™, &1L A, B34 —5™7, iy A3,
JER) KATHE™S, KREF 75 NE B N gt
(W BB R R ZE T, ™' (— ) b 5% W BT 3F A AF 5% 4%
B, AR Y v — BB, *ai
Research Foundation, *'KoCVAM, Korea Ministry
of the Food and Drug Safety, **UK Health Security
Agency, A K, AR RS, **TaCVAM,
] 37 P 3 o A R AR EZE A, 1L B /N B I T A7 I TS
FCERRLRAE, ORI LK)

H AR BRI EF R EI7TIR S (iAR), 20244¢11
H29H -12H1H

[EEAmesER (Ames MPF assay) (IC&( 2k
BHOEEICE T 545

FUHL RRSE, AL BT (R B CEMEREERM AR
HARBRBZERE T ) A5 8530K% (L), 20244F
12H7-8H

SDI v MIH T ZERREMOAFELREHFI K
BIEFEOEBIRIEANED 15

RWIOK, TR BET, & T, L0 04, #5
W, B B2, fk B R Bz (EWBREERE
WFJERT)

411 H ARG R R R OA MR & (B,
20254£1J30—-31H

ZE2I¥
KATBREOPILEATICEEY 215

AR 2, Frie g0k, (IR O (R ekt v s —)
ST A TAEmf7E s & (Fil), 20244F12H5-6H
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5% fie #4 % $% i

AT L AMREBECBITZIERNY IV —ILFD
EHA

BB R Y —)

HB8MIH AT B LI X RS (i), 20244E10H9-11H

StE#3IaL—>3 >

KBS D FOBRKED D FIREVEN
BEIAR S8R (fHE - e SERY SR FE )
s26ln MR LR am s (KIR), 20244£5)H1 21 - 23H

FIv v AEWH

Assessing the impact of Lactiplantibacillus plantarum
feed additive on Vibrio parahaemolyticus crosstalk
and the gill and gut microbiota compositions in
Penaeus vannamei

John Paul Matthew D. Guzman®, Samuel Mwakisha
Mamburi®, /NG, A W, FI5 5L, PR A,
AP BB, T BT, B AT ONf A T
¥ AWRZERT, * AR

Aquaculture, 598, 742092 (2025)

Transcriptome analyses of mRNA and circular
RNAs reveal dietary supplementation with freeze-
dried Lactiplantibacillus plantarum primes immune
memory of White leg shrimp (Penaeus vannamei)
against pathogens

John Paul Matthew D. Guzman®, ¥lF %¥* &
Wi, ZRIE BA, WRDT ORI, ANPL B BET, G B
BREF BT ONA A4 = ZWFFEIT, RO RS
Fish & Shellfish Immunology, 157, 110091 (2025)

Feeding inactivated Lactiplantibacillus plantarum
strain ABG0016 improves broiler performance
under necrotic enteritis challenge

ULHE %, BA3E KL Charles Hofacre™, Matthew
Jones™, SR¥F Wik MR 7, BB HE BT
HA B O A A 2 ABFGEAT, VT =RV =2 — b
3 g yEHFEE, *“Southern Poultry Research Group)
Poultry Science Association 2024 Annual meeting Gk
=), 202447 H15—-18H
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In vitro and in planta investigation of succinate
dehydrogenase inhibitor resistance conferred by
target-site amino acid substitution in Puccinia
horiana, chrysanthemum white rust

PG HE—, JRH AR, A faAn (TR - JRSEB
WFZEmT)

Pest Management Science, 80(6), 2874 (2024)

Resistance profile study of SU-resistant Sagittaria
trifolia in a comparison of seedlings and tuber-
derived plants

ORH A1, i fIE ! (MR - RSB SR T,
"R KA

Weed Biology and Management, 24(4), 144 (2024)

Connecting genes to whole plants in dilution
effect of target-site ALS inhibitor resistance of
Schoenoplectiella juncoides (Roxb.) Lye (Cyperaceae)
KH A IS0 5™, 3 ™, 58l (e
HE - B BE SRR, R R

Pesticide Biochemistry and physiology 203, 105984
(2024)

FRELABREF A FIVT 7 7O—-ILORIS

B AT, B B, B4 AN, RN ME— (R - g
B SER RN, 7 7 a )

A7 74 >4 340, 24(5), 10 (2024)

PRREFRAFEREY S 70X FIL OIS

ThiEp 20, A B A AR, AR RE— (lEHE - RSE
e SR FE )

RHH7 74 7 34V, 24(5), 18 (2024)

FREER 7 X707 7 IVOEE
B B (flEE - RSB N IERT)
FEWI %, 78(9), 533 (2024)

Discovery of a novel anti-tubulin fungicide
pyridachlometyl

A SRR, 8 WG, fly HE—, IO =2, AR R
(PERE - s B 2 SEE 72T

ACS Fall 2024 CK[), 2024428118 —22H
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Effects of dietary S-abscisic acid (S-ABA)
supplementation on the reproductive performances
of sows

PO, ARIE R, PR R, B R B (T=sv
=a2— M) ¥ a YL, *Valent BioSciences LLC)
American Society of Animal Science 2025 Midwest
Section Meeting CKIE]), 20254E3H9—-12H

PFRBEHEY 47 OX FILOLEYEN

BAE B (R - RSE S SERTZET)

H AR 2z o R A Wi MEF FE 3 8541 IR S VR Y7 A
(H30), 20244E4 26 H

Pyrethrins act as feeding deterrents by irritating
the insect oral taste organs through the intrinsic
neurotoxic actions

NI A, RN BRE] (BERE - B SE R SEFET)
g27Inl B B R 24 (ICE2024) (UHT), 20244E8 H 25
-30H

HHRPPOBERIRapidicil DREES L UVERM
AmaranthusEENDMER E ZDEE

AR (R - S BY ST 2R )

B A P A AR g 2 (RON), 20244E9 A 11H

AILBRBORARANOT T T U BiRms. BICs T
ZEFRHMOFEOT I/ BRBMICEZHE

B A A R TR P B4 i 6, 2Hm
B BE O, B b Bk I BET I R,
FHH G (T~ v=a— ) g VDR, YRR
5 CUEEZE - A IE RN A TSR, TR
S TIN AAR B A 2 R 2 (BE0), 20244E9 H22—-25H

BEFAFILT S 7O-IVOEISRE
AR HE (AR - B ENFZET)
£ 18I0 BAVE Al R HEAFFE S (L), 2024410 11H

FRBER 7 X 7A7TIVDOE 1 XEMRICHT S
HEF ZH, B B (T a&T4 7V 2— ¥ a YIRZERT)
T8I A A E I 7E5 RS (35 /%), 20254F2H 20—
21H
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FIRBRBHEF XY 20T 1 IVOIEREE
NI A, Al FRAR (T & T4 7)) 2—3 a3 Y HF5ERT)
HARIEERE50IR S (50, 202543 H11-13H

FRRBRFA Y I AT 1 ILO/ERERE M7+
FINAY LI RAR—2—ICRT 2 BEEMN L DIR
HIBEBOMHIER

JNIE A, AT AR (T a& 54 7V 2— 3 VISR
60l H ARG F B B IV E s Ke (T-%), 20254E3H 20
-22H

NIV T T3

Synthesis and structural confirmation of artemisidiyne
A, a cytotoxic compound isolated from the white
mugwort, Artemisia lactiflora

WH Bz, RA R, g BT, W T (R
e - RSB SENT R, TR

Tetrahedron, 165, 134190 (2024)

Synthesis of the proposed structure for artemisidiyne
A, an antitumor compound isolated from Artemisia
lactiflora, and proposal for its structural revision
HH Bz ", BRI N T R iR
(MEERE - RS BE SRR, T RIR )
Tetrahedron Letters, 140, 155020 (2024)

Enhanced sensitivity of chimeric insect olfactory co-
receptors for detecting odorant molecules

B Z, SR, EARREE, LARSE T (EWBREER
SFAFFERT)

Biochemical and Biophysical Research Communications,
726, 150273 (2024)

Capsaicin preferentially inhibits slow-inactivation
sodium currents in insects

Ry IR, VEN AT (fEERE - RESERYMLASERT TR, 5
VTINED)

Toxicon, 256, 108264 (2025)
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HAA-based ion pair reversed phase HPLC method
for more accurate gRNA purity test

TN R, SR R I KM, T B, PR A
E N, BRI 035, JRE o, 22 MH— (RERR - R
SE B HZENFTE )

American Society of Gene + Cell Therapy CKH),
20244F5H7-11H

Sumitomo’s technology for highly pure long RNAs
with chemical modifications

TN R, AR Bk, P ER SRH R, I ORA,
WA AN, R T, b NH— (fHE - RSk isE
WFZERT)

TIDES USA CK[), 20244:5H14-17H

Unveiling impurities of chemically synthesized
gRNAs

T AN (RE - B B S E T 72T

TIDES USA CK), 202445014~ 17H

A Challenge to the chemical synthesis of ultra-long
RNAs up to 200 mer

i (7 BN AR AT ANV ) 2—3 3 YIF5ERT)
TIDES Europe 2024 (FA >7), 2024411 12— 14H

Two TAL effector-directed nuclear base editing with
a single-strand DNA-specific deaminase and a novel
nicking enzyme

PEAR ™, Vil 2T AR B3 R R
USA A4 A 22 RBFERT, " RHERAE, IR R
IAS Frontiers in Genome Engineering Conference (3 &
7R —)V), 20244:11 13- 15H

Nuclear base editing with a novel nicking enzyme
and a single-strand DNA-specific deaminase fused
with TAL effectors

PEAR ™, Vi AT AR B3 R RE
ONA & A 22 AWRFERT, “ B RS, IR R
17th International Symposium on Nanomedicine (%),
20244E12H2—-4H
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Development of precise and highly efficient gene
knock-in technology using FirmCut Platinum TALE
nickases

TR F 0T, EHH OEE, AR TRT O 4 A
I ABRZERT, * AR F)

17th International Symposium on Nanomedicine (%),
20244E12H2—-4H

A novel system for nuclear base editing with a newly
developed nicking enzyme and a single-strand DNA-
specific deaminase fused with TAL effectors

PE ™, Vs AT AR B3, R
ONA 44 =2 ARRZEHT, * R R, TR B R
KEYSTON PRECISION GENOME ENGINEERING
(TANT ¥ F) 202543H3-6H

PREDF-vh—EETTIF—EDOHBICLS
Cas9 kTR / LIEERSE

PR AR, Vi AR ARE B3 S R
ONA A A 22 AWFGERT, " HHRRE, R B
AART 7 bk 25K & (KRBR), 202446 H17—-19H

FirmCut TALEZ v A—t¥ZRWEEBGBF/ v 71>
Ffit D%

AR F 0T, R ORE, AR R 0N F YA
IV ARRGERT, IR B, T RHER )

HAY ) ZREFREIRIRE ORI, 202446 17-19H

Prime editingD45E M E EICE T 2 0 HGEBEOHE
I, T OBE, AR TR N A, oA
WFFERT, IR R

HARY ) AR E RISy (KER), 20244E6 A17—-19H

EEEEEF/ v T4 2@ 7=FirmCut Platinum
TALEZ v H—tEDEIH

AR 0 AT HM LE, AR TR O YA
I AMFGERT, * RHERK )

§53710] H AR B MIRL T 4245 20244F BE R 4% (D), 2024
FET7H23-24H

EWE - EERLEIEF/ v 714 BT BFirmCut
TALEZ v h—tE D%

R F 02" HE OLUE, AR B O A
I ABZERT, IR B R, TURHEERE)
ATIRIH ARG F AW (R, 20244-11H27-29H
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ICTEHE S %

Fabrication of free-standing GaN substrates using
electrochemically formed porous separation layers
Bl IESE, YD SCE, & A 48 06 ke pE
(TR 5)

Applied Physics Express, 17(5), 055502 (2024)

Polymer color conversion materials for display
panels

I 8, /N W] ik JL, A8 P, S0 S,
Ak SR o bR B S 7ERT)

The 31st International Display Workshops (IDW ’24)
(Ibifai), 20244E12H4-6H

GaN p-n &4 #— K DIEHEEELLDO R
ORI, QM M, B GEl, ik B JEE SCOE,
=R ORERS, | U, Ui iR, A R (HIRE T
LB JERT, * B

ISP EA 2 (T-38), 20254314 -17H

h—FK>Za—-brI7 N

Boosting lithium ion conduction of carboxylate-type
single-ion conducting polymers through complexation
with ionic liquids for lithium-ion batteries

& T, P FA A0 OKE, D B0 B BT,
AT, AR —Z, i BT (AL — - BRI
FE, AR

Batteries & Supercaps 2024, 7, €202400270

CFERKD—KRTy TV VEEY —IVCFP-
TOMOMDRFE L ER

LR IEW, L 1A, Ak B (Hly - DFZE AR miET)

bz T2, 88(6), 263 (2024)

Synthesis and characterization of dicationic ionic
liquids with the difluorophosphate anion

B HEORER™, B L BT AR B WA BT
i AT, B BT AR —ET ICT&EE Y 714V
U 2= a YRFGERT, TURERAE, T RIUKR)

PRIME 2024 CKIE), 202441016 -11H
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Enhancement of electrochemical properties of
carboxylate-based single-ion conducting polymers
through complexation with ionic liquids for lithium-
ion batteries

& WS M EET b B B R, L R
LR 25 7o B v N B A A Nl P AL
(ICT&EE Y T4V 2— 3 YBRSEHT, * 5K
PRIME 2024 CKIEl), 20244£10H6-11H

Solidification of high-concentration electrolytes with
a nanosized porous zeolite faujasite zeolite

TV b ATy BT R B I R SRR
—T, AT K, B SR, 2eE AT (ICT& €Y
T4 V) 2= a SEFERT, TR, ALK
He [l G2

PRIME 2024 CKIE), 20244E10H6-11H

Development of high-capacity black phosphorus
carbon composite anode material with suppressed
dendrite generation and its lithium-ion batteries

iz A", Nasara Ralph Nicolai®, #/l# 508, #4101 K,
IWH B5, 2 BT, B MY, B P, i mak”
(ICT&EE Y T4V 2— 3 YBFSEHT, *HHEERS)
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Solidification of a high-concentration electrolyte
with a nanosized porous faujasite zeolite
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