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Liquid Crystal Polymer (LCP) for

Next-Gener ation High-Speed Communication

Applications

Sumitomo Chemical Co., Ltd.
Energy & Functional Materials Research Laboratory

Masaaki NABIKA
Toyonari ITo
Shintaro Sarto
Wataru TakAcl
Monami Tosa
Yoshinobu Mato

Liquid crystal polymer (LCP) is a thermoplastic resin with low dielectric constant (relative permittivity) and
dissipation factor in the high-frequency range and is expected to be applied to the next-generation high-speed
communication applications. Based on our accumulated technologies, new L CP resins/compounds for these
applications have been studied and some products having unique and excellent properties have successfully
developed. Inthis article, details of developed materials designed for films and connectors, which are promising
applications of LCPswith low dielectric properties, are reported.
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Image through polarized light microscope

Skin-core structure of LCP
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Schematic image of the molecular
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Typical structure and corresponding soldering heat resistance temperature of LCP Type I - III
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Transmission loss o =
Conductor loss a. + Dielectric loss ag

ad x\e x tand
(e: Dk, tano: DY)

Transmission loss formula
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Test conditions: JIS K7199, A2 method
Inner diameter of capillary die = 0.5 mm
Length of capillary die = 10 mm

Temperature dependence of melt
viscosity of low dielectric dissipation
factor resins A and B

gr:1s]2MM Physical properties of low dielectric dissipation factor resins A and B

Resin A Resin B Resin C
Melting point (7;,) °C 315 323 280
Melt viscosity (75, + 20 °C) Pa-s 100 85 50
Soldering heat resistance temperature °C 275 280 230
Water absorption rate % <0.05 <0.05 <0.05
Relative permittivity (Dk)* 3.5 3.6 3.3
Dielectric dissipation factor (Df)* 0.001 <0.001 0.002

*: Split cylinder resonator method, 10 GHz, 23 °C, 50%RH
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Coating and pre-drying Annealing
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Up to 250 °C
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Production process of film using soluble LCP
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fLIZHE L WIRDC b 5 7228, Httof§ 2 LEHAL
Hefli & SREE S 5 7 212 & 0 PUHYIES 1Y 4 LCPO
DA 2 I L 7z 2 O AIATELCPO i & S Ff 1k |
VZRAE L. 100~150 ° CTRIE O (i C A WM & 47
ELCPIE 7 ELT 7 2 (JEd) WKEEZED. ZEM L
Tahskind, Thas & 612250 °CULED SR TR
WUER L Cmidn X &5 Z &, B~ AEH O 5
HUDENT AN LERBZENTES (Fig. 7).
ZDEHIIZLTHLENSZLCPT 1)L A3 FEER R
A ZENE, BYSEER SITEh, L EY T
7)) v PEI (FPC) ~OJ A HEIZ %5 & &
BA. HHHLIZE D 71 5 — AR TEB T L Y
ANy bERDREFRRL N T A0 2k EITER
L) TPV EREALEY Yy MG EANDE
BT L 25 5> T 397,

AIAMLCPOEMRE(L

kD & B0, UrIZLCPOM AL S LU+ v X b
T AN LDORFITRIIL, ZORRELTAE =5 —

FRILE 2024

Opaque

REMRRL 7 L £ 77 ) v FEI (FPC). fiEh
HWa &, BARNET 70 r—> 3 YANOREREREC
FllGE LT3, Zofnd, RIS SO Hii o5
B S & FEBOmAS HAR I O OB T A A AT
DNTOWBHRERLTHD, ZO—BRE LT, Y
FISVEMELCPO & 6 75 2 EfkReLICHLD FLA T B,

DA HGERE D 27" 0 — 3L 2 ik, 3 ) 4
VI SOEMDEN, Y- AR T —ZADAR
B, BXUDY 7TEAOHEL & & 23R E
LT3, LaLl., IVHEHEEEHL 28R KE R
BWER, —HIZZLDF—2 2% ETEBLVWIA
IR A > TE D, ThEaFEBT 520103, K
HBIEE A OB BN EETH D, [VEELCP
X2 OBEMEm - THEEMBIEEZ TS,

WO AAMELCPIE. SR E TORE L 7255
BREAAET 2720 T < SOt & 251
BNEZ . BREEEPEND & Vo 2R % 3
fii A T3, YgHEMizILHTS2Z L THRYAIF
T AN LICEEER Y 2 MEEEHLZ2 =T 4L A
12 d5 0 B R I A N\ oD i T =05 & LS s L
T3,

S OWE TIE, BAEAED A TV B 0 FHELCP
DOEMRELICER A Y T CHHT 5, FrnVAMELCP
OFBENEom EAHiE L, LCPAERIRE T
WA BFELAEHAT BT 7o —F 2 &AL 72,
EARBIZIE, G4k AV E IS B U 72 VA I VA 1
AIREZ LCPOAWRIZ . (KFATE L4522 KD HHLCP~ 4
suaSy & - WHT A ETo72, ZHICKD
fFoNTNA Ty PR &R T OMERERE
MiAEFIZ DT ICRER T 5,

v A 7 asy £ — I L 7ZLCPD10 GHz T D
T IEH % Fig. 812/8¥ . GHzWHZ W B IEIIC
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‘@AY ~Y— (LCP) OREAERBEERAENDER

Bhbz b EEAEKE L TRISBAET 6N 5,
ARLCPIZEW T, B FNO S BEZEwE L. 5+
HEHOMFEI Z HIE L7z E 2 0 Fi%ahic 50 TR
ALz, 207 7u—FI2kDiFEEIEEORKEE H
& U2 A5, 57 E Ml & — %) 22 LCP00.0041Z &
L. 0.001F TKI%4 2 Z LIZRIIL 7=,

7=, LCPA~ A 27 a8 48— 3125h7-57T
3V xy b INFEENS FEERHALZ, Yoy
b ILRRHRIE, EE TS S h A RO T AL F —
R U TR 2 i3 255 cd 5. 20Kk
2k, M A 2O s RE TR T S 2 &
WHRETH O, — MR B L A IR 2 LCPIZ
BOWTEMRMIZ~ A 2 asxy 2 — (CERi£10~
20pum) AELEST S Z L4 uRgs L7 (Fig.9)?,

0.005 -
0.004 |-
0.003 |-
0.002 |-

0.001 |

0 .

Developed LCP for Conventional LCP
micropowder

Dielectric dissipation factor of developed
LCP for micropowder at 10 GHz

A raSy X — w3 L7 7Y FLCPLZE
PEARY) A I FOREEREA I L 72451 % Table 212
INT o MOTFZIRIRRETIZA MR Y 4 I FidEh =Rk
BN, L2LAMNG, 25 °CTHI1EE50%0 1 HE
2 B4 s K OAGRIR A FIs b Cid, 25K
VA IFOFBEBLHEIIRESHEARTEIZE N2>
72o THUE. AV A I FAOA I RERICHRT 2
PEFEDK G T &K FBAER # T L TRk § % Z &1
HLCW3eEL6h3, —F. /"4 7Y v FLCPiE
BAREIMEL . 2 OFBERHEITERESAFITIFE ALK
G, WENENRLETICEBNTE BRI AEE R
AL TS, WIS, ZHEY A IR ENATY
FLCP & 75 2 1t if gk fi g M 2 F VT A1 B8 AR % 1
B | ARR RO R UGN 44T - 72, Fig. 1012,
1~40 GHzD JEHEGEEFHIZ 16 1) 5 2 RIS FNA B D%
RHEEETRT, ¥4 78w X —AHWENALTY o
FLCPIZ. &R A I FEAA R & Lol U CHEZE
RVMER AL E /R L7z, 40 GHZIZ B3 2 HlE Tii.
ZEPER Y A I FRPBEE e THY 25% 50 Mz % R P 3 Rl
7z, F7z. 23 °CTASHERMARIE # DIR A TR
BILTEMETZIT 720 MRV A I FidoKIZL S
A2, RREESIHEICNT 2R 8E
F2o — /T, N4 T Yy FLCPIZDWTIE, IEIFZAL
MBS 5N, BE L AR EAERF L Tnb 2 L
B e A 57, ZOfFIE, /N4 7Y 5 FLCPA
MEEFG L TENZMEEZA L TWhE Z L 2RI

Mag =300 X

Appearance (left side) and scanning electron microscope images of micropowder (right side)

LB Comparison of environmental condition dependence of dielectric properties between hybrid LCP and
modified polyimide at 10 GHz (cylindrical cavity resonator method)

Hybrid LCP

Pre-conditions (Soluble LCP and developed LCP micropowder) Modified polyimide
Relative permittivity 5hat120°C 3.5 3.6
(Dk) 72 h at 25 °C and 50%RH 3.5 3.7

48 h at 23 °C in water 3.5 3.7
Dielectric dissipation factor 5hat120°C 0.0016 0.0009
(02)] 72 h at 25 °C and 50%RH 0.0017 0.0032

48 h at 23 °C in water 0.0021 0.0064

8 Copyright © 2024 Sumitomo Chemical Co., Ltd.
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— Hybrid LCP (Before treatment)
Hybrid LCP (After treatment)

— Modified polyimide (Before treatment)

— Modified polyimide (After treatment)

f=}

| | 1 !
o] [=2} - Do
T T T

Transmission loss (db-100 mm)
5

|
—
Do

0.00  5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00

Frequency (GHz)

Measurement equipment: Network analyzer E8363B
(Keysight Technologies, Inc.)

Measured frequency range: 1-40 GHz
Measurement condition: C-24/23/50

Water absorption treatment condition: D-23/48
Insulator thickness: 50 pm

Copper foil thickness: 12 pm

Pattern length: 100 mm

Mode: Differential mode

HeM0 Comparison of transmission loss
between hybrid LCP and modified
polyimide

LCHD., FEEOEO R E LT o bf
EAEXFT28DTH S,

ARFAG 23 AR S B S FEAR O MEBE A I EF 5L,
WEHMOB KRB LT I r—v 3 v Olikic
KELEMT S Z e NS,

RitAEREERFEEEIL—F

ZZETIZHRRTZE 727 4 L 2 HE DS OG5 K
I IC BT WIAEEEE IS THEA S S5
ml I3 XU 5 DOIRE & I 2 72 IKFEE RO
BEARS S, FRHCEEGEE T % 2 2124 LT o
A2 RET S Tnv5 . LCPIZEN 22 EE, Bbka e
BRI, SPEREEICNA CEWREMTA*AELTE
0. BHTHEIZIC & > TRl 2 G &2 OB TTRET & % .
E HIZLCPIZ AR MR /28, BEEALIC W TR

‘@AY ~Y— (LCP) OREAEEBERAENDER

BELFFERU ARSI ENARETH S, TiUIK
OFBHRIFSLL L, FEIERZ0.3LL EEIERIZEN
728, BHESDEOKERAKT 723 CTHEE, B&
USEB ISP KREL AL TCLES> MEIEL 2720
THb, ZORIZBEWNTHLLCPIEEEEEH I o 4
BT OB E U TN 23525 5,

Wikid, TS LCPORHEAE A L KGEER S L
— F & L CSUMIKASUPER E6205L, SUMIKASUPER
SR1205L% Eifi, HkFe L C\% (Table 3).

FFIZSR1205L1%, Mtk TN BAE L 7= (KRR = IE 4%
AHTALCPEIEA# B3 % Z & TR+ &8
L. X5ICJHBREE s L CFER, XU
BIEEOZALA Yt EUE 2 L — F T b % E6807LHF &
WU OUMNOWEREE2AL TS (Fig. 11).

7z, IhE TCRKHEEERMBOAREH ST
WA, B O/PNUER I O EEE LA A TH
BZEn5, SRIBZaAVEI NEAL Y AL —4& (fE
BR) DA V-V 2ABELERICLLEEZL
N3, ThETOFRFFIZEVTE, f v E=F V2
BATA V2L — 2 ORERBEIC & D FEFEER
AFIEL Tz, B o/ LR MR O SEE AL
WHETIZONA VE—X V ZABEETI DDA v
VAl =2 NTORBOMRIPHEL DT Lh T
Mxhz0, Z207n, 4 vyaL—aLkb
MRHZ XL T, @A A v =2 Y 2 ORIEM R &
BESTIEEIIEZ, A V=2 Y 2AFBD 0%
DEDOHEBRMBIA RO ENEEELI NS, £ 2
TYLIEAEBEMBOATIE AL, BIAVAEER
DM R 2B 7 A % 72SUMIKASUPER SZ6920 >
)= XD ET> T\ % (Table 4), X 512K
FWIEHEDOLCP % Hv 1 72SUMIKASUPER SR1920% V) —
ZUZ BTG FARRICIRIAVEEERD 7L — PR %
fToCTww? (Table5),

IN6D7LV—FEMEHT2ZET. #EDOTH
AVOHME EE D, FESERTL 2L —
SR & 2SS 5 72 0 IR O s (b 23 W RE IS
5BEEL, HENOREEIT-> TS,

Dielectric properties of SR1205L and E6205L at 1.0 and 10 GHz

Low relative permittivity (Dk) & Low relative Standard
low dielectric dissipation factor (Df) permittivity (Dk)
SR1205L E6205L E6808LHF Z
Relative permittivity 1.0 GHz*! 2.9 3.6
(DFk) 10 GHz*? 2.8 3.7
Dielectric dissipation 1.0 GHz*! 0.006 0.004
factor (Df) 10 GHz*? 0.005 0.005

*1: Measurement along Z-axis by the capacitance method using an impedance analyzer.
*2: Measurement along TD direction by cylindrical empty cavity resonator method which is compliant with IEC 62810.

FRILE 2024
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#’&AY~¥— (LCP)

DR EREREEREN DR

0r — SR1205L (-40 °C) 40
~ — SR1205L (22 °C) ~
> 35t — SR1205L (80 °C) > 35
= SR1205L (120 °C) g
g 30 g 30 — E6808LHF Z (-40 °C)
§ ; — E6808LHF Z (22 °C)
g 25¢ g 25 — E6808LHF Z (80 °C)
e < — E6808LHF Z (120 °C)
20 L L L L J 20 L L L L J
0 5 10 15 20 25 5 10 15 20 25
Frequency (GHz) Frequency (GHz)

~ 0057 — SR1205L (-40 °C) ~ 005 — E680SLHF Z (40 °C)
5 — SR1205L (22 °C) 5 — E6808LHF Z (22 °C)
il — SR1205L (80 °C) g 0 — E6808LHF Z (80 °C)
= SR1205L (120 °C) = — E6808LHF Z (120 °C)
.S 0.03 1 .8
I3+ <
= £
2 o002 2z
e} o
L o
S
S 001 =
k) )
[} 5]
2 000 : : : : : & 000 : : : : :

0 5 10 15 20 25 5 10 15 20 25

Frequency (GHz)

Frequency (GHz)

ZeMNM Temperature and frequency dependence of relative permittivity and dielectric dissipation factor measured
by triplate-line resonator

LIS Dielectric properties of the SZ6920 series (grades with controlled relative permittivity) at 1.0 and 10 GHz

Low relative

Relative permittivity (Dk) controlled permittivity (Df) Standard
E6205L E6808LHF Z
RP25 RP40
Relative permittivity 1.0 GHz*! 2.5 2.9 3.6
(Dk) 10 GHz*? 2.4 2.8 3.7
Dielectric dissipation 1.0 GHz*! 0.003 0.005 0.006 0.004
factor (Df) 10 GHz*? 0.004 0.003 0.005 0.005

*1: Measurement along Z-axis by the capacitance method using an impedance analyzer.
*2: Measurement along TD direction by cylindrical cavity resonator method which is compliant with IEC 62810.

1098 Dielectric properties of the SR1920 series (low dielectric dissipation factor grades with controlled relative

permittivity) at 1.0 and 10 GHz

Relative permittivity (Dk) controlled &

Low relative permittivity (Dk) &

low dielectric dissipation factor (Dy) low dielectric dissipation factor (Dy) Standard
SR1920
SR1205L E6808LHF Z
RP25 RP30 RP40 RP50
Relative permittivity 1.0 GHz*! 2.5 3.0 3.8 4.8 2.8 3.6
(Dk) 10 GHz*? 24 3.0 3.9 5.1 2.7 3.7
Dielectric dissipation 1.0 GHz*! 0.002 0.002 0.001 0.001 0.002 0.004
factor (Df) 10 GHz*? 0.003 0.002 0.001 0.001 0.003 0.005

*1: Measurement along Z-axis by the capacitance method using an impedance analyzer.
*2: Measurement along TD direction by cylindrical cavity resonator method which is compliant with IEC 62810.

10  Copyright © 2024 Sumitomo Chemical Co., Ltd.
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TED

LCPIZZ DEWELAIED 728, —JF AN D A L
R4 <, 2HTHEMP L 227 4 L LA DBLEIFIER ISHEL
WEFDONTO2, FFHEEOHIEIC & O EBaf
BEHELCPEEEE S, EiF v 2 Mk b7 4 L 41k
TR R0 K % MR Aty & TR 3 oD R 8 I 4RI 9l D it
B K BB O IZ X D . fFRDIX S T
W5, F72, GHHEUERE TIE. LCPOE W iREIER
R AL W 2B A W2 L DD, IBIAWTEEED
iR 2 E D 2 A 2 5 2 & T, BT ¥4 v oAl
JERAZRFRE DU IZF 5§ 2 MO & 17> T
W3,

LCPIZ b FlA:. Bh =MD EIZH 2EED L
12 & &, ML DHEli#lAGDES ZLICkD
MRU. 5752 FBERSEDHZITIRAS AL
TWZ 5Bl 5k, Thy»o s+
O THL{ETH %,

‘@AY ~Y— (LCP) OXREAEEBERENDRER

51 A3k
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4) S. Okamoto et al., Polymer, 46(17), 6455 (2005).

5) g A, FA B @515k~ 4 suxL s ha=
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Discovery and Development of a Novel Fungicide, | Sumitomo Chemical Co., Ltd.

Metyltetraprole Health & Crop Sciences Research Laboratory
Yuichi Marsuzaki
Yuya YOSHIMOTO
Sadayuki ARIMORT
Fukumatsu IwaHasHI
Makoto KuraHAsHI
Tatsuya Torrumi
Risa Ito

Environmental Health Science Laboratory
Miwa Konbo
Miho TaBucHI

A

Metyltetraprole is a novel fungicide developed by Sumitomo Chemical. It belongs to Qol fungicides, which target
the Qo site of complex I11 ubiquinol oxidase enzyme in fungal cells. Qol fungicides have been widely used in various
crops since the late 1990s for their broad spectrum of activity. The spread of Qol resistant fungal strains has
decreased the effectiveness of Qol fungicides that have been typically used. In contrast, metyltetraprole, despite
being a Qol, exhibits equivalent efficacy to susceptible strains and to Qol-resistant strains thanks to its unique
chemical structure. Metyltetraprole can be used to manage various diseases of important crops such as wheat, barley,
soybean, cotton, and sugar beet. It also possesses favorable characteristics such as long-lasting activity and
rainfastness in practical settings. It is highly safe for humans, animals, and the environment. The product, known as
Muketsu DX in Japan, was launched in 2023, and its development is also underway in Europe, South America, €etc.

L OIS

BURH. 0 REIEROREMRG, v
N % DIEFEREBGAN., RN REIC K 5 FRICEFS- L
T/}, 2L, BEOMIZENNEE VTS
PR AR 2 7200 FEETFED1DTH BV, —J.
PSR LR, BREEOE 5 E DJRIK & LT

* Bl : IRTY
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Chemical structure of metyltetraprole

R G L2 2 &3, BN BIR T OERE
FAZ K0 BRI B, P A ST 2 R
#5272, ESTIXZO &S i, k4 #E
U 7=l WYRR IR I, e oD SR 3 SRR I &
FBHm, FLTKREEMBEE A>T 52, K
OREfIZ. ZOREWNBHLI-EITVWAXT) 2
TiEd D Ak, Tabb, AHILAE» KRS
WEMDbLTHEEFICTNTEY O ) 22 AWE I
LWz, 503 REORMMIZIE, 728 2/h&
REBFBEADY 22 9ESD, F72, BIEOBES
Jis 3R AR b 5., D% D RO
IR EZNR A 2 OPEH. EE A KEIFEOWME & v
S HEOME G FET 5. - T ALEEHEM. KA
Hskofdnl % b3, REEHHI N2 251036
WERIME AR L, 2t S THHAEDF XY o b
L2 20y bR TIUE A S B, B
DRAEVEE+FICE < RH DD Wik Om . Pt
PR ORI U AT & AR 5 Z LIRS
&S THZ MK TH 52,

O LEEHOELEELIT, AR THMHTIH
HBEAAFILT b7 T a—L%&R L (Fig. 1)Y,
AFINT b T T LFEERFEFDO1DTH % Qol
Al (2EF 7 — LB R QOB FHE AL, B4 A b
LY VRBREAD IS NS, BEFO Qol Al
WX B A LS U 22 R R R S L TR AR

HHRBEZH A FILT b7 7O-IVOHRERE

TH2Y, AFNLT 770 —LIIRGEL [Pavecto
ELTELDEIZBEWTHBERTH D, HARIZEWT
v ¥ 7 (JEQoIAl) L oiRAHl [ 4 YDX] 2
fENZ S8R T 2023412 Eili T 5,
AFETIEAFILT b T 7T —)LDIEROR G, Hl
W, TEHISIE, AR, BAL FLUES BB
DLREVEZOWTHET 5,

FEORE

AFILT T 70— LRHE OB (RS0
2% 72 L 5 CFig. 2l £ 072,

1990472 8% 12 B8 L 72 QoL Al U TR AT %
XU 1T L EROPIHEREAITH D . 7 020215
ORI TOFE LIZ306E P ($94,4006& 1) /412
ET 599, —F . FHBLEIC O TUIARBADRK
ZVEDMCT U 72 QoI Al PE R AV HE L. Zh I DK T 43
KEAMBEE > T b, QolAlMHERDFAE L LU
X% < OEPIRIEE TR Z > Th 52, Z O
PR A = X L3 EERH D, 1FEAEDY
B BENERTH 58 HOEREAKIL (e —
NLBILEER) D3 BF b ru—nsbx V8 HD143
BHOTI VBRI Yy (G) »6753=V (A)
IZEWRT 2 RREREBFEKTH 5 (2 hEGl43A%!
MifPE & ER) D, Z 07 3 7 BRE AL D Qol Al
M= AWNIKES T DD A TR RREE Z D,
FER L LU TQoIAI D aE 11005 D1LL FIZIK N d 5
(Fig. 3. Table 1), Z Z TE# 6 1%, GI43ATfHEC
K B WA Z T OHHQOIFIORNEL A H 5 L THER
WF5% % Biks L 7290,

FF. AEDOZZ2 - ELTHWS Y — F{Ld
W 724 <, Ao KRS % [)#C % % 0]
BEMDODH X FIEEQIFKD 7y —~va 757
(CEEEME 2R 9 2 THD & & 230 0E) 287D

FsC SRS
Approx. 200 — N
Qol-like compounds N,N 0}

N
NP
N*N\
Metyltetraprole

Compound 2

Structural modifications that led to the discovery of metyltetraprole

FRILE 2024
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HHABEFA FIVT 77 O-IVOMERERE

-l ENM  Activity against Zymoseptoria tritici wildtype and G143A-harboring strains

Compound Sensitive wild-type strain G143A-harboring strain Resistance
ECsomg/L ECsomg/L factor?®
Compound 1 0.2 0.4 2.0
Compound 2 0.02 0.02 1.0
Metyltetraprole 0.002 0.002 1.0
Azoxystrobin (reference Qol) 0.02 >10 > 500
Pyraclostrobin (reference Qol) 0.001 0.2 200

a: Resistance factor, ECso [G143A-harboring strain]/ECs [sensitive wild-type strain]

Alanine 143

Steric hindrance between a conventional
Qol fungicide (azoxystrobin) and
G143A-harboring cytochrome b

{EERI2005 %, Ut RET 2LV o 3
VS, AYE2—A =Y 3IaLb—Y 3 Y TOME
ESHZICLDODO&E L L2, I 4 FENMIFE (Zymosep-
toria tritici) D GIA3ATUIPERRN D U G R ER 12 T
AN ==V T ol ZA TNV VB
AT LA W1H GUASATI K 35 K OR& 2 MERR IS
U CHESOHF M %/" L7 (Fig. 2. Table 1),
S5 IEOME. ALEWLIERMKIZT F 7)) 7
VB E ORI ERC B\ T, GI43ARY it MRk
EIRZ RN DD A & i PEE (Resistance
factor) 3B LANRT2UTTH 72 (F— 24K,
Thbb, FEIVV I VBRETr—~a T4 T L
T % QoIAIRALA 1113 G143ATI il PEkk & Iz MEkRIZ1F
RIS OMEEEAEET LI B nh 72, £oT
E&W %S — MMEEe U, DIFEO RS mow (b 13
e - B 35 BE L S 2O S T 1S R & 7 R IR S ST A
LTzt srZ &L,

LAY OPE G Em L x5 BT, IS5

I:j O\I:j

Cj OH N

o MET oo “ C) M;T N
A

A: NOg, tetrazolinone, efc.

X: Halogen, etc.

Synthetic route of metyltetraprole

14  Copyright © 2024 Sumitomo Chemical Co., Ltd.

DREE R % 1T > 72, M EDQol AFZEIZ I 1 THISH
R WEME AR L XS -0ICEBELEZ EAMS R
THOY, Kz 2L RGN E L
77e TR, 72TV — LG A OLE
W2 THRIL0MG D W PER B2 R w22 &z (Fig. 2.
Table 1)%, F 7=, iRy ¥ VB Lo ERIEE 4
T-728 224, 3RANDEHILEA S LICHR)
THDBIENDPo7Y PNy ¥ UBSMIZX &
S F EHIE A AL LS & AR L S FERRA 2
ITo =88, EEBIZsVWTEWIIHE/RLDD,
HHEMR RN T 2 REMFMTE Rif a7 —
ARBOENTAFILT b7 7 u— kRS
ME UCGEIRL (Fig. 2. Table 1)97,

SiEE

AFILTF I Ta—)LiE, €53V —LFKE T b
IV VEBERT ANV VEERTH 5. 1~
SN CEBEHAL SN2V ¥ R OMED X
VCEIY—LBLET b)) VB E OBk
FHBOHTH 7=, KWK 2EAQS I LT,
ERI 2 AR RS e & NS RIR & OGS &2 FEBT 5,
T 2o OOV (BB RN S 2 BRI ZE Uy SRy S5 3 2 fif
MY AICE -7 (Fig. 4).

YE PR

A0 [FRAOREME] 2 TR L2Z8D, xFu
7 b7 7 a -, GIA3ARN P % PER ITHE 7 Qol
Alewsavy 7 P TRRINAGMTHD, £

N0
N—N
Metyltetraprole
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HHRBEZH A FILT b7 7O-IVOHRERE

IEGIEWA Inhibitory activities of metyltetraprole, azoxystrobin, and pyraclostrobin against mitochondrial electron
transport chain of Z. tritici

Metyltetraprole Azoxystrobin Pyraclostrobin
Cytochrome b Substitution  ICs¢? Resistance Factor®  ICs0? Resistance Factor®  ICso® Resistance Factor®
Wild-type 0.00025 - 0.0080 - 0.00026 -
G143A 0.00042 1.7 1.9 240 0.20 770

a: Mean of three independent ICs values (mg/L).

b: Resistance factor is the ratio of the ICsg of the G143A-harboring Qol-resistant strain to that of the wild-type strain.
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Metyltetraprole Azoxystrobin
Tetrazolinone Methoxy-acrylate
715 A 103.9 A3

The 3D conformations of simplified partial structures are
presented. The central linking rings are subtracted for volume
calculation.

The volume of each pharmacophore
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&R, WALk TiERY A I8 =L RBHE A
EVI NIV ANLTDES EADOREENEIRT
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PC1: 45.1%, PC2: 19.6%

F—2%HZ0H 599, Lar L. Qolfl&szitk
K OGI43ATY % 2 & FERRE DO I P v F
U 7 SR B R AR IS KD, 4
FILT b7 70— )LIEQolREZ MR (B B X
GU43ATL D FEMEER I3 U TER B L RL TIERIETHE
SOHFENIEE AT S Z LA ER XN (Table 2).
ZOFEERE, KMLEMO T 7=~ T 5T HT b
TN I VERTHDHILEEZOND, Thbb,
REMNEQIIFND T 7 —=~vA T+ TDALFTT 2
L— MO 4 XIE 1039 AT H B DIkt
L. 7 b7V 7 vRSEOFEMIZ7T15 AL /X,
F LU —LbDUITFHDOT I VBOZ )L Vb b
T T =V ANDENRIZ K S TIHRAFRE AT A AR IS
HIRR X h 72358, MO QolHITid#E L Wi HEIK T 43
CAMR, AFLT b7 Fa—)LiE, O rI)87
BT 7—=~VIAT T ORED A2, GI43AT I VB
EIROAFAEIZED L FITHAT - FAERF X hTn
3r#250% (Fig.5 %,

72, QoIFNE I b3V F U 7EHERBEANRIIL
DQoV A MIFEA L, F b 20— LbeBDE TrE
ZHES 5 2 & TATPEEA # Il L. PR 42 5
FEEZONTHBO, AL O I & ik
BIRIC b 2 EEIECHIEICE SRR 2T H
D. ZOFMICIZ A2 RT I 2 20D LS KHMTENR

(B)
25
20
15 ]
10 ppb MET
1‘5’ ] UTR
S o (g
A O
-5 1 10 ppb PYR @Q
-10 (J
157 100 ppb
_20 4
-25

-50 4'10 7'30 7'20 7'10 0 lb Zb Sb 4'0 5'0
PC1
PCL: 56.1%, PC2: 13.0%

Z. tritici samples were treated with two different concentrations of metyltetraprole or pyraclostrobin, respectively (n = 3). The hydrophilic
extract from Z. tritici was analyzed by capillary electrophoresis-mass spectrometry, and a total of 573 peaks (286 cations and 287 anions) were
detected. (A) PCA score plot for Qol-sensitive strain, (B) PCA score plot for G143A-harboring strain. MET: metyltetraprole, PYR:

pyraclostrobin, UTC: untreated control.

Principal component analysis (PCA) of the targeted metabolomics of Z. tritici
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FRBERA FIVT b Z 7OV O FFHHE

AR ORI 5 T2 WY 5, v €7 ) —BR
VKB ST AT A O 72 3 A FEERER IR 2 2 Ko —
LMl K OB A mM (R T ORR. 1L
BN HRELER S (PC) TR Eh/=ET L
PS5 NTz, QolAIEZERNEE Y 2 WBL L 7235
B AFALTF I Tu—LBLXUEI R oy
YR PCLIS N U CRIEIRAFAIZ 7o b Sz
2, GUBAMIINYERR D, 2 OfIINE X F )L 7 b
77— NIZOAMEFFE N (Fig. 6). YL E»5,
AFLT I 7= LiEI b3y ) 7EAEER
BERIOWEEZHE L, £ ORER. Qol A2 Mtk
B & CGU3ATPERR 23 U T & RIRRIC MR = 1
LF ARG 2 Z LIk HiEEEERT &
Zibhb,

Lok E¥EZ, AFLTF T FTu—LiZ
G143ATY i 14 14 12 F %h 25 Qol 4l & L TFRAC (Fungi-
cide Resistance Action Committee) 23— F 1 Z b
Quinone outside inhibitors subgroup A (FRAC group
code 11A) &g XT3,

EMRR

1. FIEANY NT L )

AFILT T 7°U—)Hit?®%g (Ascomycota) % h
CMZHRIEWITH 2 X2 b5 L%/RL7- (Table 8). 7&
B, AFLT T 70— OGN ET)C R
T 37201213, PEFEDQOIF & [HRkD FENEHT
boteo ThbH, BRERBIZIEVWTILES ) —
VIBALIER DN A 78 28k & U Tl < R L I 3%
(Alternative oxidase) % ¥V FILt FuF4 ABR%ED
PE L — MEAWTHZE L 20, BRFER WA
W2 WA Z ETAFILT b7 70— )LD
PRl © & 72211,

LELIERN  Antifungal spectrum of metyltetraprole

2. fER%HH

Ay MEAZ O3 L X % F7zin plantaifliilc T,
I LAFXERMFIZNTEAFLT T Ta—LDxhh
B L OEHR M 2 N7z, WThOREBRIZ BT,
PRI 13 GLA3ATY i ik % i FH U 720 RPHRAIE L
T, QoIFI Dt i# & L% 12 W T 3 4 F PR B Al
ELTUALibhTnwaFusr+a+ - (JEQol
Al &7,

(1) PHIREA TONR
TLFIZAFALT b I T —LABA L, B (5
Bili. 4aHA) TL4AHRBRES L 22tk I A LR 4
17572, BPFLIX COWRMAEREE->TAFIL
T NI 7= LA X DRIEFLE B PR L T A,
MO 70 F4 37— VAPEX K D & P& 2R
Bl E T\ (Fig. 7). AFLT I 7a—)L
FPBIAEIS THES AR L. KBk (S85R) %
ZFBFRMCENTE o aikahitEERd 2 &0
"otz

(2) BRI TORIR

ILFIZ AT AT - 727TH%. § &b 5 ERE
BT AXRANCIEG L, & B FEEAEIRE L 22 T 4
FUT T T =N EEA L7, SRR X DB
RIRAEFFSTAFLT b F 70— L5 X O TR
EEHFENRZEZA, RO T aFi 3ty — LAFRX
0 EHF TR SR ST (Fig. 8). A F
LT b T 7T — IR B R O R T S AU R
WOMEEHEFE L, FWEPHITE B Z &0 5h -7z,

(3) MM I & OV R
ILFIIAFLTF P Tu—NEHAHAL, I A
F v YNNI L7z, ANLIEME TCO4HM. F v

Division Class Species Host crop Disease ECso (mg/L)
Ascomycota Dothideomycetes Ramularia collo-cygni Barley Ramularia leaf spot 0.0020
Ramulariopsis pseudoglycines ~ Cotton Gray mildew 0.0057
Cercospora beticola Sugar beet Leaf spot 0.0016
Cercospora kikuchii Soybean Leaf blight 0.0020
Pyrenophora teres Barley Net blotch 0.0048
Pyrenophora tritici-repentis Wheat Tan spot 0.054
Parastagonospora nodorum Wheat Glume blotch 0.0025
Corynespora cassiicola Soybean/Cotton Target spot 0.013
Leotiomycetes Rhynchosporium commune Barley Scald 0.034
Botrytis cinerea Grape/Vegetables ~ Gray mold 0.026
Sordariomycetes Colletotrichum graminicola Corn (Maize) Anthracnose 0.0068
Microdochium nivale Wheat Snow mold/Head blight 0.0047
Basidiomycota Agaricomycetes Rhizoctonia solani AG4 Various crops Root rot 2.2
Ustilaginomycetes Ustilago maydis Corn (Maize) Smut 0.040
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Untreated

Fungicides were applied 14 d before inoculation. Water volume
was 200 L/ha. Test plants were placed under direct sunlight
after application (openair condition). Dose rates of treatments
are represented as g/ha. Error bars represent standard errors.
Different lower-case letters shown above the bars represent
statistical differences (Tukey-kramer, P < 0.05). Artificial
inoculation was made with G143A-harboring strain. PTZ,
prothioconazole (reference)

Preventive efficacy against Z. tritici on

wheat
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Fungicides were applied seven d after inoculation. Water
volume was 200 L/ha. Artificial inoculation was made with
G143A-harboring strain. Dose rates of treatments are
represented as g/ha. Error bars represent standard errors.
Different lower-case letters shown above the bars represent
statistical differences (Tukey-kramer, P < 0.05). PTZ,
prothioconazole (reference)

Post-infection efficacy against Z. tritici
on wheat

VoN—NTI3E H6R R O NI 2 170, 2 DHUE 2 5
4H 121310 mm/hD A T FERALER % 34T - 72,
R EIX COWMBRAAGESTAFLT V7T
O — LA IX D RIS 2 F Rz 2 A, /DT
O F 4 3 = VBRI X0 & PHE SRR A ] &
hTw7 (Fig. 9), *FLF bt T 7 a—ILidkbdE,
FBERAZ ORI TS H ot s Rt &

WA 772,

3. BEFDOQolFIMHEICX T 2R

ARErho [FRRAORH] ThNzEBD XF LT
b7 a = IS GU3ATIIN RIS kK 2 FEH Fo g %
ZF O LVQolAl L U TR X =28, Fh 4R
BEIZB % & F X F & Qol MM EARIZ N3 5 5% in
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Untreated

Fungicides were applied 14 d before inoculation. Water volume
was 200 L/ha. Test plants were kept in damp chamber for 6
h/d. Artificial rainfall (10 mm x 3 h) was conducted 4 d after
fungicide application. Artificial inoculation was made with
G143A-harboring strain. Dose rates of treatments are
represented as g/ha. Error bars represent standard errors.
Different lower-case letters shown above the bars represent
statistical differences (Tukey-kramer, P < 0.05). PTZ,
prothioconazole (reference)

Rainfastness in controlling Z. tritici on
wheat

vitro ¥ 7213 in vivoiRER I CREMNIZIAE L 72, B A
FCIRABE L 7228, RINED D v~ F =K
4 7 DQOIANHEMR DD 212DV T & 3RBRA TG
REARFEATHHDT, BHIh-0Y,

(1) GU43ATIi PERR N D Rh R

6RRODIFIE 12DV Tin vitro T DY G LRI % 47
W, F b7 T — LA0H AT O Qol A &SRR &
GL43ATMI VERR & OB G A 17 > 72, 2 Db
EMPERE L LTRD 728 2 A, W ERZfH$
FOTF N 70— )X U TIEGI43ATE ik o i
P ZIMNES LI Zh L FTH -7 (Fig. 10),
BenT. AFIT b T 70— )LiE 3 4 FIERFE O A
6T XE X E AREEMIIOWT, GIASATIRIER
Ik BWBEZT RN EN S 572, K, WO
FEAEQoI AT 13100~ 1000 Dt PEE 23588 5 7=,

(2) F129LAYf AR~ DR R

AR [BROBE] IS THICRR7=E2 5D, Qol
Al CIXGI43ATI A & AERERE . i D3R X DI 5 T
LEELMUEE TH 5, —H. KO DOWFEFEFET
FGUSATNZ E DO FRE A< AV DD, R
DFEMMOK FIZOEA S F b 2 a— b F129L7L it
PERRDBIEDR G XT3, 7 2 TGL43AK L [l
FRDF7 T, Qol ANz kK & F129L AU i 14k & o>
PR 2 170 Z O & LTk 7=,
Z DGR, BREN Z &SI F A A R D $F1291L7
MERE ] 2 F L7 b 57— st Ui 2
K<, EHALORENREZI N L5256 %
2olz (Fig. 1), #6->T, AFLT 7 7u— )i
F129L AV PERR I & % 5278 8 FERINIZZ T 2 &8
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G143A-harboring strains
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Resistance factor, [ECs of the resistant mutant]/[ECs of the
wild typel; Z. tritici, Zymoseptoria tritici; P. nodorum,
Phaeosphaeria nodorum; P. tritici-repentis, Pyrenophora
tritici-repentis; M. majus, Microdochium majus; R. collo-cygni,
Ramularia collo-cygni; C. gloeosporioides, Colletotrichum
gloeosporioides

HeMEN Resistance factors shown by
G143A-harboring strains in six species
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Resistance factor, [ECsg of the resistant mutant]/[ECso of the
wild typel; Z. tritici, Zymoseptoria tritici; P. teres. Pyrenophora
teres; P. tritici-repentis, Pyrenophora tritici-repentis; A. solani,
Alternaria solani; P. fulva, Passalora fulva; P. longiseta,
Pestalotiopsis longiseta

oMM Resistance factors shown by
F129L-harboring strains in six species

Gy o tz, k. REEOREAEQol Al TiE5~ 150D
JEHNFRD 5=,

(3) ZAIWEM b T v 2K — & — BT BB PERE
DRAR

KO OWREE TIE. GI43ARID & 5 A % i

[ Y e = 97 | TN - 17 53 VI N A S el S
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WELIEYAN i vitro and in planta activity of
metyltetraprole against multidrug
resistant? isolates of Z. tritici

In vitro % Control of disease (In planta)
Isolate ECso (mg/L) 50g/ha 17 g/ha
non-MDR1 0.007 98 91
non-MDR2 0.004 96 85
non-MDR3 0.006 85 55
non-MDR4 0.002 90 64
Mean 0.005 92 74
MDR1 0.023 95 81
MDR2 0.007 79 77
MDR3 0.005 89 77
MDR4 0.010 88 57
Mean 0.011 88 73

a: Multidrug resistant phenotype (MDR) was confirmed by either
of tolnaphtate-resistance or ZtMFS1 overexpression. Fungicides
were applied three days before inoculation. Water volume was
200 L/ha.

WRIFEBLS 5 2 & TSRO R AN B s i 2 78
T & 4 TONERk (Multi Drug Resistancef&, MDRFk)
DEAENER SN TV B, 22T, I A X EMKRE
DOMDRIKRIZ KT B in vitrods & Win vivo (in planta) T
DAFILT b7 7a—LOWME K0 %N,
ZOFER, in vitrosABRIZ B WD TP AE IRk & LhEE L
MDRFRIZ K3 % PLE G M 0345 THK A 5 72 23, in vivo
A B W TIRFEN L 1ET e weEER 5 Nh
(Table 4) . FAMIDOHRIZQoIH & [AkIZLEF / — )L
AL IR R 2 KR & 3 2 Qi ALFE Al (QILA) T#ER
HHENTNB0, SHPIA b T > 2K — 5 — 1 EIF
FIZXOMEATER I T AL F—E2HEL T
Whed 5. — . invitroikBR TOERER b L & b
L. in vivoakBR T OREPITR I CIEBRERMIRIC I
BT RNF-YCIZHBRENZ EAMGEh s, *E
FEDFEASR, LA 7V 2R -4 —D A=
b, AFIUT b T TFa=ILPAEFROT LI F -4
PHEAI7Z2QolAlI TH B Z LA MiF A 5L, AFLT
b7 7a = VX ERGEIZ B W T, WEE O MDREE
IC& BB EZITIZA WEE L N,

4. ERAMHFHE

RIS T, BEEMO EBIRFEIZH T 5 4 F
LT T 7a—= )OI EHEL 2, PIRIZZ o
HZW %D INT, B AR T H AT % Hlih
LTWa~vryETEORAH [ VDX PAtic>
WTIEAFILT b T 70— )L BT ORISR %
NI 20, WThOHIKIZEWTEZAXZ b T L0
flise, M~ 3 ¥ A v P EOMENC X D A Rk
& DRBRDIRFER TPE SN TV D,
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(1) BRINTO 2 Js b5

WM F5 00T & F IS & ARSI RE A K & B3
THhbd, L2, TLATXENK, £4HLF545Y
7 W% (Ramularia collo-cygni) 50 FHRE TIZ
GI43ARI MR D AFAEE 2 100%XE < 1ZE L TH D,
W RO R X 2R & 2 5 TV B2, BEICifE
WOEMENRMBBEE &5 T 22018F127 5~ A, F
4V, BLXOA XY 2O THEBL 22T 4
RS O [ 35 R BR S RO B % Fig. 121278 L 7=,
AFIT 770 — )L DYEEREF IR T SR,
20184F- Y IF 1 & F JERFIZ 5 U s & 20RO @ O R E
HDIDTH-7=7LFH a4 F (JEQolAl) %
ERl>TWiz, /2, EERGII L1 -7, o
AMFREEBIC K A5 CE. A A LX5L45 07
BLARic L AF LT 7 a—)Lh Al % BNl 3
Z DRI TNE,

(2) 77 VNLTOX A XFFREVRY

77 VNVEKREE MR EF S 44 XD
THD, X4 XF YW TR A S KD
WMThB, LiL, HUIBRCIERARIC K - T XU,
F7203) -7 2Ky PREICK BN 27 2 E0n
72O RAAOBA R BHTH S, ZDH5H, Hk<
Ly =7 2Ky MFIED Cercospora spp. Tid2015~
20164F-D A 381 T GLA3ATY Bk D {7 AE 2 A3 8 H)
A CORERE SR TOEY, 20201275 ¥
LDOIRBHIZTEI L2544 X)) —7 2Ky MR
FA O[5 AR ERE ROMEE % Fig. 131278 L 72 (Cercospo-
ra spp.iZ K B FERGEIR 2355 Bk, Septoria glycines!Z
L 2R D6 ER L) . TR OREE ISR LT,
AFNT P 7 T7a=LOINEBIMTIAL flibh T
WBT7YFVAPBEY (QIF) &¥Fuary—
L (JEQolAl) DiREGAlZ LRl> Tz, SEFHIL
Ko7z,

(3) 77 Y ATOT 2R ERS @
TIVNET RO FEBEAFEREDOLIDTH D, Hilh
BICIR W TTED S ORE# RN THA LI & 55 2
ERTHEINTHBY, LirLl, 73V rihox
v g EJEFEI L IR L TR TH 5 2 & 5RE
D) 27 2E L T3 Ramulariopsis pseodocly-
cines & R. gossypiilZ & % areolate mildew (/7> UV)
OB AT H 5. QolFMNIAL b TE K
. 2019~2020%F- 12 35\ C Y 55RO G143A T i P
RO FAERIZIEIZL00%T d - 7220, 20204127 5 ¥
L DO TFRERHNZ T HiE L 7zareolate mildew O [l ik 5%
MEROMEAFig. 14128 L7z, A FLT T T ua—
LOIRIEIYIEDOREUEAITH > 7-EFH T 2V
(JEQolAl) . FuFA+aF v —n (JEQoIAl. &LV
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Wheat Septoria leaf blotch field trials in the 2018 season
(11 trials in Europe: France, UK, and Germany). Dose,
g/ha; MTP, metyltetraprole; Reference, fluxapyroxad;

Box, interquartile range; Center cross, mean value; Center
horizontal line, median value; Edges of the vertical line, the
highest and lowest value

Efficacy against wheat Septoria leaf
blotch (field trials)

0 Cercospora M Septoria
100

- =m E" g

40

% Control

20

0

MTP 30 MTP 60 Ref. 60 + 24

Soybean late season diseases field trials in the 2020/21 season
(four Cercospora kikuchii and five Septoria glycines trials in
Brazil). Dose, g/ha; MTP, metyltetraprole; Reference,
azoxystrobin + cyproconazole;

Box, interquartile range; Center cross, mean value; Center
horizontal line, median value; Edges of the vertical line, the
highest and lowest value

R Efficacy against soybean late season
diseases (field trials)
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Cotton areolate mildew field trials in the 2020/21 season
(seven trials in Brazil)

Dose, g/ha; MTP, metyltetraprole; Reference,

bixafen + prothioconazole + trifloxystrobin;

Box, interquartile range; Center cross, mean value; Center
horizontal line, median value; Edges of the vertical line, the
highest and lowest value

S Efficacy against cotton areolate mildew
(field trials)
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FYTEFYZFEEY (QolAl) DO3fEEAH%E
[\l Tz, EHEFNI LD 572,

(4) AATOT VA WwEERS

T YU AEY YR EOREHIRE X Wi
5V CRRG ITRE s EERERHMEMI THh 5. HATIE
T U AR EDOATHEES R, Yo FE LD
LRBEA AR E OV, FERETH LT VYA B
W (Cercospora beticola) T, 2014~20154F 12 AL ¥
W& & 53 iE X 72 AR DK P Kb G143 AT i
MHRTH -7 EWME SN T3, 2017~20204 12
AL 12 I T8ERBRFiE L 7= & 7 DX [l 35 ik Bk
RO % Fig. 15128 L 72, &7 Y DXORhI I3
BEITHEY Y ET LD BREL Tz, SEHH
X7z,

100
I —
80 o °©
— X X
=}
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£ v :
(=}
O 40
=
20 —l
0
Muketsu DX Mancozeb
90 + 1000 2000

Sugar beet leaf spot field trials in 2017-2020 season

(eight trials in Hokkaido, Japan)

Dose, mg/L of active ingredient; Muketsu DX,
metyltetraprole + mancozeb

Box, interquartile range; Center cross, mean value; Center
horizontal line, median value; Edges of the vertical line, the
highest and lowest value

oMkl Efficacy against sugar beet leaf spot
(field trials)

& Muketsu DX
60 -« Mancozeb
-o- Untreated

40

%Incidence

20

0 T T T T 1
0 10 20 30 40 50

Days after spraying
Sugar beet leaf spot field trials in Ebetsu, Hokkaido. Single

spraying was made on June 21. Muketsu DX, metyltetraprole +
mancozeb 90 + 1000 mg/L; Mancozeb, 2000 mg/L

HeM Comparison of long-lasting efficacy
against sugar beet leaf spot/Slow

disease progression (SDP) effect

20  Copyright © 2024 Sumitomo Chemical Co., Ltd.

72, FWmEiONEAE (PHAR) <Tah) ik
Eiro72L A, L YDXOBER~ YT LD
LENTNBEZ LW gh -7 (Fig. 16), HEHET V¥
A VGBS O B B335 11 T 133~ 7181 O HUA 3 92 fi < h B
2. LY DX E B ERICHARD S A TR, 20
FIRELERNH (Slow disease progression, SDPEIH)
EEMPLEHOEAEI LWEEZ SRS,

PED &5z, fa DEYn S BRE T IC T £ F
AT b Tu—-LOEISHFENS, —f, Bk
TEAFLT b 77 a— x5t 2k kX
NTWENWE DD, KICEWITRRN 5 Hi7z75 2 4
7 O R AT 23 F A 4 B TREMEIE S T E A,
AFLT 7 Tu—LERIIOEHT 57200, il
AlE DRART —F — 3 3 VI X B E A H
WO, MM A RZEE=2 ) v 7 OEfSE
F5H%OMETH S,

S

AFLT P I Tu—-LEGURYIO LT#EAE L
<. HAEHNBI DL VDX (XFILF + 57—
N4.5% [w/wl. =¥ ¥ T750% [w/wIAHNIA) #320214F
SHICESRBGAZES L, 20234 F1H KD IRFE xR T
W3 (Fig. 17) . AANIAREDEYIHROER 57 Tih R
TR DNTT U A B AR EE LT D, MifF
AIOWHEE I3 L TE BN ERT, 72, FWilE
MEHF (SDPRIFR) 282 Z & yFO—D2TH D,
TV B CEN A R L. RRPROR
FEAICE 53, 2D L%y DXOBAR G #ET T,
WAL DR; - TE D & IO/ E . #EHY
25 DIEE B PO & ISR LI o
e 2 h o OfAEOREEFRL 72, Z Ok
B, EiOBOHIBRSIFRE 7 VA ANOREMITNA
T, W shb L, Kb Tomnarietsa4
LHEIFNAVS & RZ L7 (Table 5).

YA Commercial package of Muketsu DX
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I B9 Physical and chemical properties of Muketsu DX

HHRBEZH A FILT b7 7O-IVOHRERE

Items Typical value
Appearance Pale yellow powder
Suspensibility? (After 15 min) Metyltetraprole 98%

Mancozeb 99%

Persistent foam?® (After 1 min)
Stability

2 mm
The physical and chemical properties after storage at

room temperature for 3 years remained unchanged.

a: 250 mL cylinder, 53.6 ppm hard water, 500-fold dilution, 20 °C

B - 3 - 2T

ZZTEAFLTF NI Tu— Lk LU A F L
T b7 7 a—u35% [w/wlKHIAl (35%SC) O EHAll 5
RERT,

1. WILEMEM
(1) Sk, it f & OH RS R

AFNT b T 7 a =)V RO 2 EENE SRR D THY
<. BUWEFHEMEM (LDso) 13RI 3 &K OB ES TIk
7 v b 2000 mg/kgfkEH & LB D, WA T

LELIENSN  Acute toxicity summary of metyltetraprole

v b CRVERVE (LCs0) 2520 mg/m® % Eal5 7=,
WFhOHESRIBIZTT DT EIEC H B W IEmMEEIR
DRBIRD N E» o572, AFILFT FTFFa—)L
35%AFNFH O 2R & M6 THI < . 2000 mg/kg Ak
HEORCRGRRE S & 5 UN22010 mg/mP DIk
ABEFZ CHTE H 5 VIS EHEER O RBEIZFED 65k
Molze AFIT NI T = LFEROIRIZRN 5
WX TS EETH D, GEIRIC X 2B R B >
7o AFIUT b T T — L35% KM DOIRIZ AT 3
R 1 F B E M 2 LS X e B JER ISR
BEDTHote AFLF I Fu—LEEE L)

Test type Metyltetraprole Metyltetraprole 35%SC
Rat acute oral (LDs) >2000 mg/kg >2000 mg/kg
Rat acute dermal (LDs) >2000 mg/kg > 2000 mg/kg

Rat inhalation (LCso)

Eye irritation (Rabbit)

Skin irritation (Rabbit)

Skin sensitization (Guinea pig)

Minimally irritant
Non-irritant
Non-sensitizer

> 2520 mg/m® of air (4 h, nose only exposure)

> 2010 mg/m?® of air (4 h, nose only exposure)
Practically non-irritant

Non-irritant

Non-sensitizer

JELIEWA Subacute and chronic toxicity summary of metyltetraprole

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

Rat Dermal, 28 days 100, 300, 1000 mg/kg/d Male: 1000
Female: 1000

Rat Oral (in diet), 13 weeks 2000, 6000, 20000 ppm Male: 1508 (20000 ppm)
Female: 1715 (20000 ppm)

Rat Oral (in diet), 24 months 2000, 6000, 20000 ppm Male: 852 (20000 ppm)
Female: 1190 (20000 ppm)
No carcinogenicity

Dog Oral (in capsule), 13 weeks 100, 300, 1000 mg/kg/d Male: 1000
Female: 1000

Dog Oral (in capsule), 12 months 100, 300, 1000 mg/kg/d Male: 1000
Female: 1000

Mouse Oral (in diet), 13 weeks 1500, 3500, 7000 ppm Male: 1060 (7000 ppm)
Female: 1360 (7000 ppm)

Mouse Oral (in diet), 18 months 700, 2000, 7000 ppm Male: 820 (7000 ppm)

Female: 1012 (7000 ppm)
No carcinogenicity

FRILE 2024
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HHABEFA FIVT 77 O-IVOMERERE

AFIOT b T 71— L 35%KHAFN O K R4 5 il i
I‘i uu&)gh'ﬂ_ Fi’%mﬁ;ﬁéwu&behﬁﬁ’ﬁf;
(Table 6) .

(2) HAE. MRS & OREE

Ty b, 4R, vy 2 EHWEENE St
BLOBERBROME, 2 FILT 5 7Ta—)LH
RAERE®RG LMo mEEEIRYohEr -
77 F720 Ty b BLY Y 22BN, FBIEMEIE
R oNish -7z (Table 7).

(3) A - N
Ty b EBXOY Y F & O EF R T
B L TiEm B s ha 572, 59 b

<
B - 2 B BB . BAE S X O R
ICESENIGRY SNk > 7= (Table 8) .

(4) FhiEErE
7 v b & Oz T, mE R
wcx&) 6 #/Lfct ﬁ) o] 7):_ (Table 9) o

(5) E{ERME
X IF T AW F K OCKRGR %& FHO 7= 15 R 92828
HARER, F o4 =— X4 A & =i seCHL#H e %
Fﬁn Ve Qe R ELE R ER Jo & OTVTOMIE A T 72 iﬁﬁﬁ‘
ARG, ~ o A/ EGERBR & FE 0 L 72 5 R
a‘ﬂhé Mt Tdh 72 (Table 10).

LELIENSN Developmental and reproductive toxicity summary of metyltetraprole

Administration route and

Study Species duration NOAEL (mg/kg/d)
Developmental toxicity Rat Oral (gavage) 250, 500, 1000 mg/kg/d  Maternal 1000
Days 6-19 of gestation Fetal 1000
Rabbit Oral (gavage) 100, 250, 750 mg/kg/d ~ Maternal 250
Days 6-28 of gestation Fetal 750

Two-generation Rat Oral (in diet)

reproductive toxicity

2000, 6000, 20000 ppm Parental

Male: 1385 (20000 ppm)
Female: 1544 (20000 ppm)
Offspring Male: 1385 (20000 ppm)
Female: 1544 (20000 ppm)
Reproductive Male: 1385 (20000 ppm)
Female: 1544 (20000 ppm)

LELIERSN Neurotoxicity summary of metyltetraprole

Study Species

Administration route and duration

Dose NOAEL (mg/kg/d)

Neurotoxicity Rat Acute oral (gavage)

500, 1000, 2000 mg/kg/d Male: 2000
Female: 2000

LELIENNN Mutagenicity summary of metyltetraprole

Study Study design Results
Reverse mutation Salmonella typhimurium: TA98, TA100, TA1535 and TA1537 Negative
(Ames test) Escherichia coli: WP2uvrA
-/+S9 mix: 156-5000 pg/plate
In vitro gene mutation Chinese hamster V79 Negative
-S9 mix: 0.3-4.0 pg/mL
+S9 mix: 1.0-62.0 pg/mL
In vitro chromosomal aberration Chinese hamster CHL/IU Negative
-S9 mix (6 h): 20.0-60.0 pg/mL
+S9 mix (6 h): 17.5-70.0 pg/mL
-S9 mix (24 h): 2.0-4.0 pg/mL
Bone marrow micronucleus CD-1 mice Negative

500, 1000, 2000 mg/kg
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2. B - R

(1) Bz 3R

UCTHEFR L 22X F LT F T Fa— L&k Ty Mok
L5 L7228 24, e IkplcIR X h T eh
W2 L7z, 208K, B2 icfREeh TR KU
ot S e, ARG OWRIER 1386% L) &
HeE S, FRENOFREAYE - FERE A2 5 72,
AFILF b T 7a—LOFEEERBIIEE, NV
YVEREO X FLEOBE KOV 0y Blas
t. E5NZF F V) J VONJPEAFAALTD -
720

(2) Kz 3R

UCTHER L 72X F L7 + 5 7 a—)L & w3k
FORLA2EM (3%, £A4XBLUY yT) T
RBEABREZEBL 72 Z A, WTHOEMIZHEWT
g A FILT b7 7 a— L DRBEEIKITIFIERBE T,
T R 1L, P RmToRIZLEINRY Y
LI —FAAEGOREE 2K TN, &
5 ICHIANTONR Y ¥ VB LD X FILHED KR
b Zzhicii Bttt XUV VLT —F )L
HOMZIZH L et TH 0. ER L RGBS
AL CREYI A ICID A E h b & B A b,

3. IREEBHLUVEKE

(1) Az 553 0R

UCTHEFR L 7= 4 FLF b 5 7 a—)L & Hun=hik
DRRER T, A F LT I Tu—)LidpH 4, T XV
IDMEMRP CRETH D Z DOFIINI L E (25
°C) Th o7z, F7z. $lik pH7) Hhickid s 4
FULT b+ 77— ORI RN CERick %
HO KB EAE) 135.7~1020 [ TH > 7=, AKh
FHEG T T O BN MRRIEIE, RV VLT —-F L
WADOHAL L ZHICHL TR, & L IX
suna 7 x Z)VHORRIFE T OKREHIC K 5 EHRE
KOs vu 7 = VERKOBEETH D, mAERIC
THALRFICEF TR LSS L E R bhz,

(2) tHEhIZ BT BH

UCTHEFR L 7= 4 F L7 b 5 7 a— L OISy 18
HhEp AR R T O O (20 °C) 1. 711~1000
HLETH >72. F7z, LEFRm EToOH RIS
FhokofEdtxh, Z2o¥ui (20 °C) 13196~241
H (Brick 250 KBEHBEM) Th-7z
BrhTop@RRgE, FE L TOkICk3Ry YL —
TUAEGOMAL 2SR A THEETH D, Kk
RS TR & B\ iE R LR BT
ftehseEzohrz,
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(3) hyEpkwd

Bk, @A REAR I K OVE R O M HLIE G 12 2 F L
7 b T 7 v — L 35% KA A 100015 7 B % 300 L/10 a
DOHEETIREAT L 728 2 A, iR EE131.01~
1.58 mg/kg T . HIWIF22.5~57.7THTH >
72

(4) TERATN

7u4 v b))y b RESERAE S LITRD I XF
LT b7 77— LOFEREGHR THIE L 2
PR B Krocads) 3 & OB 1R BKroces) 13 Z 112 711551
~5468% K 17382~12334TdH - 7=,

(5) fEwskwd

A FITF b Z 71 —)L35%AKH Al % 2000~30001%
FHRL, TUyH A, Vv aBXOF v/ Fi22~3
B L7z 2 A, FHKRBREORSEIZZNTH
0.09. 3.3% X U21.1 mg/kgTd > 7=,

(6) Hefrthikid

AFLT b T Ta— O LERHRBIC BT 5
JEI322.5~57.THTH 5 Z L 6, BIFMIZK
ETHEIREELSN D,

4. FEEMEYITHT HHE
KEEBIRE., IV NF, A4 a2, KitER%E &
CEHIZE T 2SR % Table 11128 L 72,

(1) ZKPEEIRER K3 % 528

AFLF M TFu—LFEKkDfa, XAXIVvak
KOV D 2R EE  (LCs0/ECs0/ErCso) 1.
ZNEFh>015, 0346 K U>032mg/LTh -7, %
2. AFUT b T T — L 35%KHEIT O & IZ
ZhZ2h085. 1.7. 410 mg/LTh -7z, ZTh 6Dl
WFEMEH? S PEINBBRIEAKPORE LD & +45
IZEL. AFIT b T T a— )L OKEBREYNIC KIE
TRBIIKWEEZ 5 Nh,

(2) IYUNF. I TIB XK REIW 5
AFLF T TFa—LFEKROE A I I VISFIC
B3RO0 I X O 5T DLDsofi1d 2 1 2
1>109.3% & 8> 100.0 ng/¥HTH >7%2, A FILT b
7 7 1 — )L 35% KA 200015 FBRIED H 4 2121 B
BRI S TOFRFIZA%TDH > 77, 7=, [[AAl
UG L 720 U BETOKERR TIE. #tm32H %L
PRI TRICIRITTRBITI 2L, SRR MIE32H A &
Eibhi, REEWZOWTIZ, A FALF 5T
o — )L 35% K FIAI200015 A UK D Hfi e 512 & 5 I v
AHTVE=, bXAHI ATV I IBLXUTFN
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LELIENEN  Ecotoxicological summary of metyltetraprole on non-target organisms

Test substance Test species Test type Results
Metyltetraprole Aquatic Carp Acute (96 h) LCs0>0.15mg/L
organisms Daphnia magna Acute (48 h) ECs0=0.34 mg/L
Green alga® Acute (72 h) ErCso > 0.32 mg/L
Honeybee Apis mellifera Acute oral (48 h) LDsp > 109.3 mg/bee
Apis mellifera Acute contact (48 h) LDsp > 100.0 mg/bee
Bird Bobwhite quail Acute oral LDs > 2250 mg/kg
Metyltetraprole Aquatic Carp Acute (96 h) LCs0=0.85mg/L
35%SC organisms Daphnia magna Acute (48 h) ECso = 1.7 mg/L
Green alga® Acute (72 h) ErCsp = 410 mg/L
Silkworm Bombyx mori Acute oral (22 d) Mortality 4% (2000x dilution solution)

Bombyx mori

Residual toxicity test < 32 days (2000x dilution solution)

Natural enemy  Neoseiulus californicus (adult)

Propylea japonica (adult)
Aphelinus asychis (adult)

Acute contact (7 d)
Acute contact (7 d)
Acute contact (7 d)

Mortality = 2.0% (2000x dilution solution)
Mortality = 0.0% (2000x dilution solution)
Mortality = 6.0% (2000x dilution solution)

a: Raphidocelis subcapitata

77 77 aNF KB O7THZROFERFIT T N E 2.0,
0% LU6.0%T., MUPIX LH%ETH 72, ZThED
ZENE, BiHTOAFILT NS T =D I
INFL A4 3B KRB REICRITTRENH
LEZoN/=,

(3) BXHIIxd 25

AFILF I Fa—LEKOTY Yy XTI I2H5 T
2 eSS < . RO G- T D LDsoff % >2250 mg/
kg TH V., FEiEHTOAFILT + 5 Fa—)LDESE
RISV EE L B hi,

Dbk, xF L7t Fu— Lk L2 5
LT b T 71— )L 35%AKFIA O IFLEIYIZ k4 5 2k
WD THL . RElchbzsTAxF LT 5T
O LR R AL 28 LT RIEE - AL
K OB s ERIMADERE I N D EE L
bz, F7-. BREHTORED), JEEMAEYIT
NS, B L MHAECH AL BREAD
WEIEWEEZ L O,

BHUIC

AFINT b T T a = LZRIEOBRA RS T A
%8 U, BERD Qol AN it 2 HEAT U 7= v i 1 12
HLTEARTH 5, 1EWNRT 23EH ) 2 213K
oM 4A 2B EORBRT V4. 7
2550 TEAEMO WA FIZEE L5 5, %7, 3
I INFEDRER N AN DN E
YIEE R OMRIACHIIZMEH T & 5, RO
WRLS AFILT T Fa— )LD ABRITAT 55
EicfEnweELoh 5, EELIE, ERUED
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Development of Novel Anti-leukemia Agent
Targeting MENIN-MLL Interaction: Becoming a
Global Specialized Slayer of Hematological
Malignancy

Sumitomo Pharma. Co., Ltd.
Cancer Research Unit
Takafumi SHimizU

The 11923 abnormalities involving mixed lineage leukemia (MLL) gene are frequently found in adult and
pediatric patients with acute leukemia. MLL rearrangements (MLL-r) are often associated with poor prognosis
and show poor response to currently available therapies; thus, developing more effective therapies is urgently
required. The leukemogenic activity of MLL fusion proteins, the products of the chimeric genes of MLL and its
fusion partners generated by MLL-r, is critically dependent on direct interaction with MENIN. Therefore, we have
generated a MENIN-MLL interaction inhibitor (DSP-5336), which showed durable anti-leukemogenic activity
against acute leukemia with MLL-r or NPM1 mutations in non-clinical studies. DSP-5336 is an ongoing Phase

I/11 clinical trial that aims to fulfill unmet medical needs for acute leukemia.

L BHIC

MED A A TH B AR, FISBBENICEET S
WA B E T ERNEC B Z E TRIEL. M bAE
ko 7 A GFER) o B R 2 B0 4 R
EF 5, AIFE. MPEE M (E EE E ws
(CML) B XUEMY v 3G (CLL) &2k
Fiop (R R s (AML) B KO8 v
JSPEAIME (ALL)) ISkl b, FEEOHFFIC K
D, AMUFEOWEE - RREAGFLEE - BIZ L RNLT
JRER X, RRER A B A T BRE A W O G T %
b B ZEBHE2IZED, BIETREICE SV
HIUER O S RHE . 2R Z O FHISR 2 I Oif
PREME T X DD 5 50D, SR BENE A I T
IEIE4COREMTBCR-ABLEV A EIE 2T —F§ 3
BCR-ABLF 1 ¥ v &+ — ¥R EERICHEEML L, T
DOREAHET 27V RNy s EEDFay v FF—F
FELSEAIDBAFE IS & O SHEE AT 21T 95% L I & TREERY I
L 229, i BHAIETRONBRASA K
T AN — AT REREE R T 7 v~ F v HIEE 1
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5 EVRFEEROIEN &4 5 I3 WLy A% <L BB
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ENE- BRI Th 5, SEAMRIEEE T2 RO
BUC KD PR R PREIEE. RNRAFO3MEEIZIX ]
ENBD, PHRARM I EEILO R HEIMEL S
AL AFHRIT30% RS LMk TR O, AFFTIk. 7
HBARIEIZE T % Mixed lineage leukemia (MLL) &
BT A AT 5 QRO SR AR & U TR &
N, BUEKHBEA T —VI12dH 5 “MENIN-MLL#S
AFHEAl (DSP-5336)” 12D\ T, FERERIEFF — #
BRURHFOMIRT — 2 D—H AR\, ZOHDHEE
FERPEC DN TR %,

MENIN-MLLEB#HEEDER

Getafk11q23amiE, A EBE IR A 10% %
JE, FLREMEY ¥ SRR RO 80% & HET Y A 12
Bt h 09, getafk11q23tnrE A A4 5 2k A
i, FUVIRRBETT 2 R e L. mudis ARl E O
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MENIN-MLL#E&FEEICL 2R B w52 (DSP-5336) DEIF —IMAN AL TOTO—/NILANY v ZA AR TL—Y—%B$ELT—

TR EERE MM A A T > CEME LTV
END. ZOPRIIMD TRETH D FHI A iHHE
DR RO 5T B0, Jetafk11q238aEIE. 11
Tgah B (11q23.3) (CMEM T 2 MLL# s 1%
UIWr i & ¢ M A RIS L 0. MLLE{Z T-NA S E
Ik &3 — b F —E{E T Hin frame THIA L 7-MLLE!
HEETHAEL B ZE THMEA RIES 51, EFH
5 OIL[FfZE 4 T B M1111E. MLLEVA EE 2 X
D FE B4 2 MLLEA E B AMENIN &0 5 L EH
K7 M HEAEM$ 5 2 & AR Z 5| 2 #2445 75
HEME LAY, 20%OM%, 5. MLLES &
BIZMENIN & W5 K AEH K 7 & f5E 3 5 T,
LEDGF & WS D & v 7S 2B HAEAET 55 & D E.
gAY (HOXA9/MEIS1F v — & — 75 ) 124
B3 Z L THIMRFREIZ B % 85 T FEO FBL 4 16
HALT B ELH] S 22k 5729, K Tid, MLL
A EIZ T2 & D Ak L 7= fiiaic 5 TMENIN
R T2 RIBXE 2 & IR 0 %
TEELBOENFEEINL Z LR IR TS,
F72. MLLEWA BIZ T2 EMAMmIc g Bls s 2 &
TYEBLL - J MG E T~ & 212 B W TMENINE{E
TEREEE S EBIEEOA MRS HEIE S 5 2 &R
X7z, U EOERA S, MLLE MENIN® 45 -8
WA #HFT 280 TLAYM A MLLK G SR A A
B K OB L A B E L. 2 TR L LT
< &S FBIZE -7 (Fig. 1 Upper) .
ZO—JT, EEOHTE A &6 MLLE{E 1 sk & 4
EHEV—FOAIMFEIZBNT S, B EMMLLE LT
H IR 2 FRET % 70 T MRS 2icEhD2D 5
39, Zo—ffl LTNPML#EE T2 R (NPM1c)

» MLL-r leukemia

EHTAAMBAZET 65, NPMUE(ETERITT
BPERCET 228, RBIETEREGT 5 AIRE
FHDOKFIFFLT3Z %, IDH1/2% %, DNMT3A% %
BEEFELTBD., ThboDEIZTERIIPHER
W30 PERTHBETERIZL 0BG E
FRELE0D., THARK T MRS S 7 — 12k
WSS RSN Z e T v Ay
b AT 4 A== iEE, NPMUBRTFER 6T
B IMEIZ B0 TIZ. NPM1cABERMMLL & OfEA
4T U CHEEISRPE LR - & L% . HOXA9, MEIS1
7 EOH MK S A ORI A FHET 5 2 & TRk
RRET 25 TR WG X T 519, K55 THRc
BT, BAEMMLLIZMENINE #A 42 2 & T
LEDG & A% L. $xBE il fmH (HOXA9/MEIS1Y
OE—4—58E) AT 5 2 & THMRRBIEICE S
FTHEETHORBHAEMT S, 20T b,
MENIN-MLL#S & Bl ANZ. [84:MLL/MENIN
BHAEROKEEEZ /T L CTHOXBIZ T2 B R+ 58
M SR L T A TH S Z EARBIR TS
(Fig. 1 Lower) .

FIFHRMENIN-MLL#ESFEEH| “DSP-5336"

DSP-5336 D&l

MENIN-MLLAS & PHZE AT & 5 DSP-53361%. MLL
EMENIN®D 2 ¥ 8 7 BRI EAER  (Protein-protein
interactions; PPI) % &) & U 72k LD PPI4) 112
M3k LAl & h =7, EHEES ek s
& N7 BORRMEIX, Aka VT BERE - T
WA TIRE LA TSR MiEEENE T

MEISt £ Inhibitor 0
HOXA9 t  Leukemia «
@‘ activation [> g J_ MEISlt
HOXA9
OFF |
[ Hoxa I ] [Hoxa T Leukemia ¥ MEIS1 i
HOXA9
» NPM1-mut leukemia @
MEIS! 1 , I“h“’“‘”(. @ Differentiation
N HOXA91 Leukemia - CD11b 4
“ activation [> MEIS1
@@i’ — oFF [t B2
HOXA ————{Hoxa {1+

Reduction of blast and recovery
of normal hematopoiesis

MENIN-MLL inhibitor turns off the leukemic gene transcription in AML cells with MLL-r/NPM1 mutation

and induces terminal differentiation.
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MENIN-MLL#ESPEEIC L2 F R B MR/A#ES (DSP-5336) DRHFE —MAEF AFEIE TOTO—/NIVAXRD % SA AR L—V—%2HELT—

LA NL N, EEIZ, ThETICRBEINI TS
STRENRI A ARIO L &, Ry v M S %
A9 2 BEROWGMETRN AR & 2 HEFEATD %,
ZO—flE LT, BYEERETEA MPIREREETH 5 7
)N 27 ZBCRABLIZK T 5 Fu v v & F — ¥tk
SRALICATPE FEPUMICHE A T 5 Z & THERR %2 5
4219, Ui Lass, MENINGHE IR E%RE
AR WA T THE I L HENEEDHEEZ0
I BRI v MG A A & RO EESE O SO RIEE
B TdH > 720 — T HEEEHEONRIZHB T
MLL# ¥ 782 NASHIZFE S 2 RXRFP & W 5 A~
7 F F S 2 MENINH O [ 7 RIS & - Trllak &
NTVBEARIS S 2z m 57219, X 51T
TS M O A5 H A 5 MENIN-MLLAS & 1&. MLL#% ~
78 27 NA Vit #3812 A7 4F 9 % RXRFPEL S| % & £ MBD
(Menin binding domains) 7%, MENIN# ¥ /87 (Z4F
125 2 RMIA S EOAR 7 v PEEICIE F DA (G
EHERD) KA A AT 5 druggable 5 ETdH 5
ZEDBMEPIZE 57219, KHFEAHIZ, MENINX
VST DK T v KRG EEEIME Oin silico T
70— F RIS & B 5 Z & TMENIN #
VoS RIECH 12 LA AN A R Ed 2k
12T L. MENIN-MLLAS & 2 3R 2> D5 12 B3
T ELEMEEAE R WA L, X 5ICMLLEAEIE T
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Binding inhibition rate (%)

%% UMENIN#EA % /1 & 9712 MLLER G A3 il M
LU T2 Alupiiaz g icfEs L. (Lam2 o
==yl BFB YA =T vk 4 & LTHO
% FC IR B 2 AR NS & B M FEE 3/ X W IR
AL A DSP-5336 DA IZ T 5 7=,

DSP-5336 D EIER)F
A) in vitrolZ ¥ T B FEPER) R
- Cell-freed il 52 ~ MENIN-MLL#E A& BH & 5l ~
WD PPISFAEMHE & U TRIAE £ 7= MENIN-
MLLASABH A “DSP-5336” 1%, SR ey oy
A b Y — (ITC) BRIV TMENINZ ¥ /S 1234
T 5B (Kd=6.0n0M) 2L S 7 (Fig.
2A), #i\ T, MENIN-MLL#; & BH 5 € 2 TR-FRET
(HTRF) 7 vt A4 ZHOTEHL 72, A7 v 24
R, ThEFNEL 280 EEEREG L 72MENIN
YIS EMLL%Z V52 (NASHEER) OfSA ISR
BFRETY 7 L & O AL WIS 2 7 4 Th 5,
K7 v ¥4 RIZHNT, DSP-53361F1Cs0 < 10 nM &
WD Mk TR RIS CMENIN-MLLF F A% FH % BH 4
5ZLhREN7z (Fig. 2B). LI EORERH, 6. DSP-
5336/&MENIN & #4452 & T, MLLED X V3%
B AR Z®INCHET 2 2 Lavna iz,

100

@®©
S

1Cs0: 1.4 nM

(=23
S

1Cs0: 690 nM
40

——DSP-5336
-o- MI-2-2

0.01 0.1 1 10 100 1000 10000 100000
Concentration (nmol/L)

20 |

DSP-5336 directly bound to MENIN and inhibited the MENIN-MLL interaction.
(A) Binding isotherm from ITC for DSP-5336 binding to MENIN protein, demonstrating binding affinity (Kd).
(B) Inhibition of the MENIN-MLL interaction separates the Europium cryptate donor from the d2 acceptor and decreases
the HTRF ratio (emission intensity at 665 nm/emission intensity at 620 nm). Binding inhibition rates were calculated
using the HTRF ratio and ICs values were calculated by logistic curve fitting. Three independent tests were conducted.
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DSP-5336 selectively inhibited the cell
growth of human leukemia cell lines
Cells were seeded in 96-well plates and
DSP-5336 at a range of concentrations was
added. After incubating for 7 days, cell
viabilities were measured using PrestoBlue Cell
Viability Reagent. ICso values were estimated
based on the cell viability data, using the
sigmoid Emax model.

Cell line MLL-r/NPM1 mutation 1Cs0 (nM)
MV4-11 MLL-AF4 10.2
MOLM-13 MLL-AF9 14.7
KOPN-8 MLL-ENL 30.8
OCI-AML3 NPM1 mutation 15.3
HL-60 None > 10000
MOLT+4 None > 10000
Reh None > 10000

< SRR 2~ RS A 2 2 38 R A S P SR~
DSP-5336 DMl L ~ILIZ 351+ 2 PR R A Ffi 4 D
v ARk S TREEL 72, DSP-533612. MLL
WIE A AT 53O e F sk (MLL-
AF4F5PEME s MV4-11, MLL-AF9B5 PE# s MOLM-
13, MLL-ENLFSP:HI ;s KOPN-8) (=5 LU (ICso;
10~30 nM) THIEFIHII R AR /. MLL#EI(Z
TR A X W3O b b J B ERE (HL-60,
MOLT-4, Reh) (=5 L Cld4s < Bl 278 X 25 5
72 (Table1). A C. NPMLE&(E 7% (NPMlc)
#RAE9 5 O0CI-AML3MNE (MLLM#E(Z 7#n)# 2 L)
XL T R AR L 22 e b, AR
MLLOEREA I L TR 2 H s fiiaic LT
MRS XN B (Table 1), YU EOKEF» 5
DSP-53364*MENIN-MLL# & £ 77 11 75 19 I 575 Al i

Immature progenitor marker

MEIS1

**

* %

* %
**

Relative expression (%)

Relative expression (%)

Vehicle 30 100 300 Vehicle

* %

10

HOXA9

* %

30

(MLL#zME & 72 I INPM1Z #4469 2 HIuwMie) o
BT A& SRR 42 Z L aVR S iz,

HrHEFAFEIZ 1 BPOM  (Proof of mechanism) @
AR, EEAID 75 AR - IS B D0 7 3 R
& 5 S22 N 4 4+ < — 57— (Pharmacodynamics
marker; PD~ — 51 —) B3 L % 5, DSP-533613.
MENIN-MLLAE A BHE I & O 0% B S 51 O R B
AP L, Sl GFEER) o852 P L o3k
ERET A{ERTF A AT 5, 22T, & FAMLM
Ak —>T & ) MLL-AF445 ) % 4§ 5 MV4-11lfiz
& F, DSP-5336ALEEIZ & APD ~ — 1 — 28] & fif il
L7z, ZOfE%, MENIN-MLLA A AERIZ T84
%HOXA9. MEIS17% & DAt~ — 5 — &z (A
15 B HE (R 1) 12354 C. DSP-53361R M K (71 7«
FHEID PERE S 7z, IS, FHEECRMIC B
ARG~ — 5 —TdH HCD11biZ B W T, DSP-
5336 (I AE ) 2 FE LR BE N At RE & 7z (Fig. 3).
DL Eo#5%1%. DSP-53362*MENIN-MLLZE 4 454 FH
HY 52 L THIMHEBIEICHE S 535 K01t~ —
—EIETORBEEIHEI L, /MMEiFEE5 2RI T
ZEERBL TN,

B) in vivoll¥ ) B IEBERNR

DSP-53361%, L LTHEE N THED v X
WY B W TRIFAPKT 2 7 7 4
o GRS kil 2EE) Bl h T b,
X = N7 2K FICMLLEE F#EEH T 5 L b
AMLAIRak (MV4-1141Fe) A2 FBAEL 223 AET L
[Cell Line-Derived Xenograft (CDX) model] (Z¥1F %
AR T, BT RABER I W5 R TH
%50 mg/kg/BID (p.o.) 12 W\ CHFPEE%10H 124
akBR{EAR (5/561) TOZEAE RIS ER B S h.,

Differentiation marker

CD11b
* %
g 1007 o
a
S 7501 .
*% §
** S 5001
o * %
(5]
& 2501
=
]
00 300 Vehicle 10 30 100 300

MV4-11, 24 h treat *%: P<0.01 compared to control

DSP-5336 modulates the expression of MENIN-MLIL-associated PD markers in the MV4-11 cell line.
RT-qPCR was performed on MV4-11 cells after treatment with DSP-5336 for 24 hours. The expression levels of HOXA9, MEIS1,
and CD11b were normalized to GAPDH and referenced to the vehicle-treated control. Values are presented as mean + S.D. ( = 6).

** P< (.01 vs vehicle (the Dunnett’s test).
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(A) Tumor volume
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DSP-5336 demonstrated antitumor activity with a corresponding PD response in a subcutaneous MV4-11

xenograft model.

(A) MV-4-11 cells were subcutaneously inoculated into NOD/SCID mice. The dosing formulations were administered orally
twice daily for 20 days. Values are presented as mean + S.D. (z = 10). *** P < 0.001 vs vehicle group (the Dunnett’s test).

CR, complete remission.

(B) MV-4-11 cells were subcutaneously inoculated into NOD/SCID mice. The dosing formulations were administered
orally twice a day on days 1 and 2, and once a day on day 3. After administration on day 3, the tumors were collected,
and RT-qPCR was performed. The expression levels of HOXA9, MEIS1, and CD11b were normalized to GAPDH and
referenced the vehicle-treated group. Values are presented as mean + S.D. (n = 8). *** P<0.001, ** P < 0.01 vs vehicle

group, (the Dunnett’s test).

K& & & %25 mg/kg/BID (p.o)ic kW T & &5 &
AR W12 78 25 5 B e PR A 5 S hu 72 (Fig.
4A) . ARIEPEERER 12 Fo TR AFIE B ALRE 12 3517 B PD
v — W RN T o728 T A, AT S5 RARLT
1) 72 S5 D A A R BIR T~ — 7 — mogg
MEIS1) OHEARBBICT (Fig. 4B) & HiEk - ki
BORMINEIZ B0 284K 5~ — A — (CD11b) OF
BBl LS (Fig. 4Bf) MEZEh w5, Yk
DFERN 5. DSP-53361% v 7 Z AR NIZ I THERR
IRERTIC R EYEET T 7 A LEIRT L
iz, EE S @B R AR S AVIEYREICE W
TMLLEMASBIE T 249 % & b IS o B %
P UL &2 4 2 & AR X iz,

FZoZAL—2a3F b)Y —F; b MEEERRIGEFIC
b2

FHOBRBIZNT, BEAH R E LR
3R ™ 2 7% & OFEFLEE 7= IR A5
BREARUKRTH S, ZO—HT. EEREE I
JEHATRAIRRER & . SEH AR R & U7 BIRABAT RO
TEEEDHTHEPAFIC I DAL 75 5 T 520, AR
B BEEE LT, ERRRBRTHV NS “HA
Mtk L KBRS B 52 AMEL O AE %
55, JEKRBR TIN5 “2AMIH 13,
R EAR B ShAEEIBWT, £ YL
DAY & EETERRLIE Y 2 X5 4 v 21k
BEMMDY ., B IHIE L - BEREOE & 1 —
VELTCRIREMTWBZ Ens, EERICETS
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MAMBEOME 229 L MR L Csy, £ 2T
DSP-5336 DBAFIZ W\ T, FRIRARBRIZ 31T B RS
AEDEHN S, EAANEY Y 2 —2MEET S
AAimEEEREEHN-Z S v AL —Y 350 -
VY —F (I L) 217572

A) BRI & T 72 ex vivo SREEEEAT
SPEEREMEA MR (AML) EBE X DN h2zF
BEVALER & R (SCF, IL-3, GM-CSF&H) I
RIS 3 & BRMIALS & % 0 3 I AT H 8
ISR IRT 2 AEMiE T v = -2k Eh b (2
O=—Jx— A=Y a3 VT vt4), A7 vt %%
FIWMLL-AF6R A 82 T % A9 5 2V fif 1 B i0m
BERIKIZI51F 2 DSP-5336 DR R & Mt L 7= 4
. DSP-5336% 100 nM CALFHS 3 Z & CHAZE 2 FA 1L
Wau = —ERHES B Iz (Fig. 5A&B)., Z
DOFE. BRI v = — 3R b afilia L D
WX kMoo =—FK Blastaw=—) %ff
& F %A%, DSP-5336/LFH I X V) Blast 7 = — D3
Kl KOGHL U 720K ER A A S R & 5/ Vil o
== (G/Mau=—) NOZE »#EE SN/ (Fig.
5A&C), TiZ., Ju=—JlMZE T 28Iz TH
BAEWZMHERL 2R, PD~Y— 0 — & &35 Ry
L% 98 (HOXA9, MEIS1) DOFBUK T &
Bk JORIERR MRS I U B8R M~ — 1 — (CD11b)
DORB EH AR L 72 (Fig. 5D). KL EOFEFIZ,
DSP-53367% “SZEERIZ 540 5 H MURATTE” oL+
A ) L it S N DL (SRR R N (1R zs ot
K9 BRI & LEREICH B Z L AR L TV B,
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A B
@ ® o 2007
DMSO S I Blast Colony
g 150 A I G/M Colony
£2
=100
S
2 50
DSP-5336 E
(100 nM) S 0l
DMSO DSP-5336
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1204 120 - 350 -
i’ 100 100 300 4
% %0 | % | 250
o 200
a8 604 60
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p 0- 0- 0
DMSO DSP-5336 DMSO DSP-5336 DMSO  DSP-5336

DSP-5336 showed ex vivo efficacy in primary patient samples with MLL-AF6.
Primary patient samples were treated with DSP-5336 (100 nM) or DMSO for 10 days.
Representative images of colonies (A) and Wright-Giemsa-stained cytospin (C) for primary patient samples
with MLL-AF6.
The number of blast and G/M colony formation units was counted (B).
RT-qPCR was performed on primary patient samples after treatment with DSP-5336 for 10 days. The
expression levels of HOXA9, MEIS1, and CD11b were normalized to GAPDH and referenced to
DMSO-treated controls (D).

F 72ERIR BRI 5 W TEFABIFIC D<K PD~Y — 7 — 28 A FE5- L2259, 2> b o — LRSI B0
AL BIR SN =2 L 6., BIKRERIZH 1 5PD~ — SHEIMFEHER (e b CD45FEMAMNE) 2w 8595 % 1
=L LTOHERAMATRTHREEZONS, S BFEVEDAML A FIES 5 DIZxf L. DSP-53364%5-
T CIRIME AR TR CRRYMIC 351 2 A s S Ek
B) Patient-derived xenograft (PDX) modeliZ ¥} % (& I CD45R5EMINE) DWgoe) %15 F kLT
SEPPEATG B X7z (Fig. 6A&B)., %72, NPM1k LU
AMLEFH HRE R 2 S5 ER e~ Y 20 FLT3/IDH2/DNMT3AIZEIE T A 24 RA 3 5 AML
MR hE 5 Z L TIEELC % 5 PDX (Patient derived BEBROFHMEZ2 BT 5 Z & TERL Z2PDX
xenograft) modelix. Y @M #EM: A MFREZE EFNIZEBWNTE, DSP-5336 (25, 50, 100 mg/kg/
ML 72 E 7L T d 202D P ILRs il bk % 960 BID (p.0.)) #28HMM#%5-4 2% Z & THAMIMH O I
A4~ 2O FIZRES 5 CDX (Cell Line-Derived WAERANER L. BIEMO TR SR 2 Z & %5
Xenograft) modelid, fiffiAiTd2EDDOL M L7z (Fig. 6C&D)., KEFMIZFHNTIE, 25 mg/
MEOREC S 5. AR 7513 3 RO kg/BID (p.0.) &35 [ RC & 52 R4 A L C
B, AMEREG I, 2l £ % S 5 S Lo pH 2. W3 ZED 6 RADOBOIEEE S RAMER SN2, Bk
LS WS 72 RBIMA RS VW EEYH 5, — DFEFIZ, DSP-53360D & F JIMIFIZ AT 2 @A xD
J7. PDXEF)LiZ, b P AMLEMNEA = 7 2 EHREN AR T & & G IZEIRIRERIZ 51 2 E RN 2
BEMNRRICAEE TS & THEBRBIET S L b FEHINAETH S,
AMLIGRIB Z L 2@mRETLTH B, ZDXIIZ
LU TEL X 7 PDXE FIL & FAWTHEPIERER 4175 2 B RSt ER
LT, FEBEOR FAIMKRIZ BT 5 Eo R P ElE A
$T& %, MLL-AF4@ & 85T %R 9 2 AMLEH HRMENIN-MLLAS & Al & L CRIAE S h 7
Fathk % BV CERK L 72 PDX modeli DSP-5336 % itk DSP-533613., X & X F & IEMIR AR DRs B4 Mz
TR st hanwHE (100 mg/kg/BID(p.o.)) T T —NLIRERHEE A 1T 0, KE (2021427H) HA
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@ -+ Vehicle ®)
-+ DSP-5336; 100 mpk
) 100 NEE=————— 5
g8 DSP-5336, 100 mpk
'§ % © 0.8 *P<0.05
L= <
=5 = 067
<
AL7443 model £S5 E 4]
= Z 8 .
(MLL-AF4) < g ] Vehicle
= 99}
@ K= 0.2
[
PDX model 2 o A A 0.0, ‘ ‘ ‘ ‘ ‘ ‘
Cell injection 3= 0 10 20 30 40 50 60 0 10 20 30 40 50 60
. Days after administration start
AML patient sample
© D)
(n =5 per group) < 20 r —+—Vehicle Lod
g3 —+-25 mpk ' DSP-5336(25, 50, 100 mpk)
AM7577 model % = 15 ’:Treat[nent . —e-50 mpk 0.8 *P<0.05
(NPM1/FLT3/DNMT3A/IDH2) i3 =100 mpk 06
E = 10+ ‘
g .8 0.4
= g ’ Vehicle
+ 5k
f .8 0.2
/R a8
22 0.0, ‘ ‘ ‘ ‘ ‘
S° 0 10 20 30 40 50 60 0 20 40 60 80 100

Days after administration start

DSP-5336 induced complete remission and

significantly prolonged of survival in the PDX models.

Primary patient-derived leukemia cells with MLL-AF4 or NPM1 mutations were transplanted into
NOD/SCID mice, and the tumor burden was determined by the frequency of human CD45-positive cells in
peripheral blood using flow cytometry. Dosing was initiated when the mean tumor burden was
approximately 3%. The dosing formulations were administered orally twice daily for 28 d.

(A and C) The tumor burden in the peripheral blood was analyzed weekly. Values represent mean (z = 5).
(B and D). Kaplan-Meier survival curves of vehicle- or DSP-5336-treated mice in the PDX model. * P = 0.0037 vs vehicle

group, (log-rank test).

Phase 1 Dose Escalation Phase 1 Dose Optimization @ Phase 2 Dose Expansion

Arm A - No antifungal

Arm B - with antifungal

(740 mg BID ) (740 mg BID )
; E R/R AML
R/R AML, MLL
AL/L, MPAL TBD mg BID Dose Level X w/. r
with 200 mg BID :
mutations of ( 140mgBID ] ( TBD mg BID ) Dose Level ¥

( 100mgBID ] ((100mgBID |

40 mg BID

Clinical study design of DSP-5336

(120 mgBID ) (200mgBID | »

R/R AML
w/NPM1m

[ e HID ] [ 60 mg BIDj Arm B started after SRC clearance
40 mg BID of dose level 2 in Arm A

¢ Dose escalation is guided by a Bayesian Logistic Regression Model

¢ Phase 1 was narrowed to include only patients
standard of care testing prior to enrollment.

(20214F12H) . #F+ 4 (20224E2H) 12HW\CiREERH
FEOVZER ., BUERGIRES 1/ IHERBR A HE T T h 5.
KEERRBROME L Ui, JEERIR 2 2 Ve ST Al i Bk
OFSREME 2 & M PIM#% 5 % 80 mg/man/day &
L. 1480 mg/man/day % RSB T S— M IZH T 5
ARG REFEL TS, ZHICMA, AILFER
FHIZB O TRYYE PHOB 25 LIFLIERHH S S
7 = IR PTEF A, DSP-5336 DL E Pz i

il
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with mutations of interest (e.g., MLLr or NPM1m), as documented by the

BETIT I REME#BUE L. BRIRSE I S— Mid&eT
DOFFE - HaR S AR (R/R Acute Leukemia)

BEERNRICT -V RPEREAIOR RIZ XD 2%
(7= HABKUT — 4B) (200 TR SR 2 52
fELTWad, KERRBI S— MW TREME. A
. EIFEN~ = —OZAL. 7V - RPUE
KR B Nk U 72 PKAE %12 D & [ IR 26 T R %
e 55 (RP2D) #W@E L. EIRFIHE S— T
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Dose level (mg BID)

marrow blast (%)

-100
-125 @’@ & @bg\@ &

Maximum percent decrease from baseline in bone

Clinical activity in Phase I part

MLLr NPM1m

50

120 200 200 200 60 100 80 60 120 100 60 100 140

100 200 140 200 140 140

e 17 patients had MLLr, 9 pts had NPM1m, and 17 had other genetic subtypes

e At 200 mg BID/Arm B (highest dose tested), there were 4 evaluable patients at the cut-off (3 w/NPM1m, 1 w/MLLr)
¢ 1 achieved CRh/CRj, 1 achieved CRi, 1 achieved MLFS, all patients cleared peripheral blasts, and all are ongoing

¢ 2 additional patients with MLLr also achieved responses per ELN 2017 at lower doses (CRh/CRi and MLFS)

1%, MLL#{Z xR R/R AML & NPM 1% 22551
R/RAMLA M RIZ27 — 21250 CTORE M - e
AHEi A FHE LT3 (Fig. 7)o AEGRERERGTEIO T,
F—&Jy b A 7 TIZDSP-5336 D% 52T h
N7-E 43f) 2B TMLLEREBR T 17H) &
K ONPM1Z 2 (9f) D *%Kﬁwf$ﬁ®ﬁ
PR AER 2 DODH 5 (Fig. 8), HIAMIC
7 =L REFEAINHEE (7 —4B) ! bwfmo
g (200 mg BID) /man/dayf% 55 71hH i 7= & 4151
(MM%W%@ 15, NPM1Z 251 « 365) DN,
3B Fo 0 TARH I Hr O P I 2 BROD 52 4 11 2k A A 2
INTW5E, ZOEFNZIT AEEME LTiE. IE%
WL BI{E % b 22 W IR F 1 5 (CRh/CRifk &
U'CRi s 2f5) & B AR AF 123D < REF 1Y & R
(MLFS : 1ffl) Th . HE WX N5 Z L TMLL
Rl s KONPMI1Z R4 A9 5 [ IUHRIC I 1 2 A AlD
FENRENDDH 3 (Fig. 8). HALE TOHE
Wit B W CH R HIR MR S T 5 7.
SO ERELIZ & D X S ICHERR A RIE S h
5ZEnMfEEhs,

BHUIC

MLL#z T finii & A9 52 AMLIG LB ik o sz M
LI BDTPHARTH S, 72, MLLEREII/ND
AMUFIC BV CIEFIC B <M Ehd 2 enb, Wi
PEREE D 7o T RER)SE1Z K 2 IRIRTEORES 23R8 &
hTwb, itk OMLLE(Z FHEDORERAET
MLLELA & 828, MLLELA &2 V82 /BI2 kD
FBIAE X 1L 5 HOXA9, MEIST & W 7= [ IfiL %5 BE 5
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K7 %K & U2z RIERRF RIS A D h T & 20, Th
SEREN T A8 TABRORER & 45 Z L3 LA 5

720 % Z ThhvbiUIMLLEA & A2 MENIN & A
HAEH$ % Z & CHIMPBZ 5 22 30 IS H
L. MENIN&MLLOD & ¥ 7S 2 & RAH H AR % P23
PR TIc& 57 Ta—FICHLY #HlEr Z & TDSP-
5336 DA I L 7=, DSP-53361%. MLL#zR:$ &
U'NPM 1% %4 44 2 AMLANFaRR 126 U TR
AOSEPH IR AR U, PIRE AR - 2 UPE S B
IRCHERTRE AR )W)~ — B — & EDffER T
7226, FEERIRITZEER RIS I TGRSR C Dol
WSR2, ZHUC A AFIO IR IRSE
PP CIE. P VAL —Y g ALY —FEHID A
. MLLEGM: 6 K O'NPMIZ EEIE T2 R EHT 5
AMLIEEREKIZ BT 2 HMEERT Z L12 K D EIR
FRERIZ I 1) B INHESE - WATHE 2 R 2D A%
11 - 72 L CHIRMIE A BE S h Cnd, Zhe—Ho
JEEGIRIF 221k, mEb ke 0Ty = 2 | (DSK
FaY x s b) 12HWT, MENIN-MLL#% >/ 82 B i
BORAETH BREL AZAE BESAL Y 4 —
) EoHFEIFE,»PSE AL —F L, FPF VAL —
Yat ) —FICBT Ak —AkAE (ErsA
v a —gth) L OMFEM%S KU AMED [pE5
WERERA ) R=Y a VR T a7 4 BERZAF— 4
(ACT-M) DI E %58 U 7= pE 24l & 26 » LHEE
INTELED, Zo k312U ThIE X AUlEA D 5
LT ¥ 72DSP-533613. FRIKZE /IR H#EATH T
HMHEREZWNT2B/RICHNT, FRETHEET
EREHT 5AMLEF I 2 60 EEE S h>D
» %, MLLERE B 5 & O'NPM1Z4S 52 (OF 53815 T
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ERBHD) BPEOAMLICIZA S5 BB ESEAE L 7%
WZ 26, DSP-5336I R MRS L L THITD
BRANT TV —%%FL, UHEEDOTHREFINIZK
BB eMFIh T 5,
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Estimation of Molecular Structures of Sumitomo Chemical Co., Ltd.
Polymers Using Machine Learning Essential Chemicals Research Laboratory

Seiji SHiIrROMOTO
Hiroyuki Kupo
Akinori Banpo

The molecular structure of polymers was estimated using experimental values of viscoelasticity and molecular
weight distribution. This estimation was achieved through a combination of a viscoelastic simulation and machine
learning with Bayesian estimation. The sample utilized was high-pressure low-density polyethylene with branching
chains. Using the methods described before, we obtained a molecular structure that accurately reproduced the
experimental values. The derived molecular structure was then compared with reports of direct observation of a
single molecular chain. The comparison confirmed a general correspondence between the number of branched
chains per molecule and the ratio of branching chain length to backbone chain length.
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5 EHERO NIRRT 550 T#HOMAN. ke
fEHID-9:22-25) L Bl a0 L DA A D TRt
HTZ 3%,
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2) Second

3) Third

4) Final

EEE

(a) Hierarchical relaxation

s B oy T O REREEAIR A 2. RS DORA 548
BOnegizf425< LIEZHIZ, Fig. 1(@) 2 HW\T
BT 5, RANCEIROR OIS, 84D
FHErE DT Z3AA (Arm Retraction, AR) 12K D #%
g %, AL 72383 MMO g & & A DRV
B, FERIC SO TEELRE LTERT %, RO
BN 5. NERARBENIT 5, mAcBRE i,
TP BEROBEER S AT 5 HEE LTHRNT 5,
Z ORERGRERIE 7 NI, 53 I S0 S RERTRE A & & e
LT ahe?, 20k, ZBOMEEHS 2D
T % %Branch-on-Branch (BoB) €7 )L 2'Dasb 12 &
DIEEINEYY, BoBEFMIE, < LIEES TOK
BVEMRNTIZ 3V TR R AE R AR 723D, £y
DL AF I 2T Bk BERET VI, H#
Bl & RAFICHB T & Q592020

Marrucci® 2 & 0 2% & W =B EREE IO W T
Fig. 1(b) Z W THM T 5., HH L 28O O
T IO s OB E 5720, JHH O
EDIEABVEBME T 5, 2729, $HD
DENERT 5, TNPENEEEREN TS 5, 7
e S A R R A U 7= #2080 I 8 & AR &
LTHT 2L LTIk B, R L 729 W Crep-
tationfEAI 9~ 5, BN REGR G oI B & R &
N0 RS IR PR 3 2 RN & AR X
103D GO N O FRESHLAMBIE & 7z,

2. WhHEMIaL—>ar

Tyl S oy 1 ORI 2 PR3 5 72012, IS JIRER]
VIalb =V 3V aiTol, BT OREENER
3. SO SR T O BN & FEE U THBE W IC R )
720, BEFEFMICEDSNEY I 2L —Y g VIdE
HAMMNET ECTHEAN TR AW, &S rieikod
xS A—42, DFD, BABEVES (&
Hifa. AV T EM) &ARAER b 5013
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1) Early time

2) After tube dilation

(b) Dynamic tube dilation

Conceptualization of algorithm for hierarchical relaxation of a comb-branched polymer
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]G Molecular characteristics of the materials used for the viscoelastic simulation

Code M My M, Dy, D, q (13 Pa

PI-L 85,100 - - 1.05 - 0 1.0 0.0

PI-C 132,000 85,100 10,200 1.05 1.05 4.6 0.64 0.36
PI-Ma2 179,000 85,100 20,400 1.05 1.05 4.6 0.48 0.52
PI-Ma3 226,000 85,100 30,600 1.05 1.05 4.6 0.38 0.62
PI-q8 173,000 85,100 10,200 1.05 1.05 8.6 0.49 0.51
Pl-q12 214,000 85,100 10,200 1.05 1.05 12.6 0.40 0.60
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log (¢/s)
(a) PI-L
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& — =3
= —y=4
S — e
o0
=

log (G(t,y)/Pa)

Relaxation modulus after large-scale step shear strain
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G(,y)/G(t,0)

4 3 2 1 0
log (t/s)
(a) PI-L

G(t,y)/G(t,0)

0.1

4 3 2 1 0
log (t/s)
(b) PI-C

Relaxation modulus normalized by the linear relaxation modulus
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30 35 40 45 50 55 6.0
log (|G*|/Pa)

Relationship between complex modulus
|G*| and phase angle ¢
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Bayesian optimization after 6 (a) and 8 (b) iterations
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BN K 2 0 TREEOHERE I2IE, TEM AR
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Xh7=AnL b 7u—L— | (MFR) #32.0 g/10 min.
% 51924 kg/m*DOLDPE (F200-0) Td 5. % 7.
XaakyilEEHCWCEH Tt 2 TEA I N
MFR#%0.1 g/10 min, %% 926 kg/m*?DLLDPE (PE-A)
& W7z, AR OF# % Table 212777,

11 EWA  Molecular characteristics of F200-0 and

PE-A
Cod MFR Density M, My, M/ M
ode g/10 min kg/m? g/mol g/mol
F200-0 2.0 924 18,700 72,200 3.8
PE-A 0.1 926 16,400 129,600 7.9
2. RhEEME

FRPREHME O WE & DL M ISR, ikl &S
L Z %% IV T150 °CTH R, A U 228212, W
30 °COWH T L 22 THHIL, JE£E2 mm, HIE25
mm® FIEIRERER 2 (BB U 72, BRRE S oD 1l 8 26
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PH5190°CIZBT B~V AR —h— T 5157,
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GPCIZ &k 20y o AnlllE k& DL IOR§ ., il
BF & IR E A3145 °CDo-Y v au Xy ¥ VTR L. 1
mg/mLOJREEICHE L 72, AFHEARIZ05mLE L,
SADH Y — A2+ BGMH6-HT 7 5 4 ThriE %
fTolze 1744 —7 VilEI13140 °C, ¥ikid1l mL/
min& U, BEHICI3RERIE 2 v, 27#HE
X5 1 & A3500-7,000,000 g/mol D FEHER ) 2 F L v
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Generate/update dataset |<—

!

Perform multi-objective
Bayesian optimization

!

Generate input file
for BoB simulation

!

Simulate viscoelasticity and
molecular weight distribution

!

Calculate error between
experiment and simulation

Computational algorithm using
multi-objective Bayesian optimization
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DEFIH1.00£001E %5 &S, HIWEGHEEZREL
Too MRFENNES L BB LTS NI TREEIZDN
Ty Iab—YaVvaEFEBRBL, MMELLOSTE
SRS, Y Iab—Y a3 VIR SEEB LV
EvwpZzHE ML, =2ty M Az, BHL &
F—4 vy & HW7zBayestm b & DR LIETT
%2 &TC, ol AR L 72,

HBREBE

1. BEFEICL 39 FREHE
(1) F2rfE & O M

AR 7T B N 72 OB O RGHE % Fig. 71208
Fo BRI IIXRRS K DT L 7,

n* =[G /w)?+ (G w)?]"* @

ZZT, o3 EERYT, BITEIZGC. GBIV
p*OFEERE L BIFIZ—% L=, %72, vGP7u v b %
Fig. 81Z/8 Y, HERTE7vGP 7 1 v MMMl % /R
LTED., DUEHOFEINRE SN, Zhid, fEk
DG 2L HF BHERTH 57239740 e L 7= #ip
TR BRI 2 TFBLL Th 0 . R A% 4
DHERT X 720 RN TR 6 N7z 504 & GPCIC

A G’ (Exp.)
o G” (Exp.)
o n* (Exp.)
— G’ (Calc.)
— G” (Calc.)
— u* (Calc.)

log (G’/Pa), log (G”/Pa),
log (5*/(Pa-s))

log (w/(rad/s))

Viscoelasticity of F200-0 obtained with
combination of bob-rheology and machine
learning methods with experimental data

BEFB L350 F—REBEDOHT

o Exp.
— Calc.

o (deg)

log (|G*|/Pa)

vGP plot of F200-0 obtained with combina-
tion of bob-rheology and machine learning
methods with experimental data

1.0+

--- Exp.
32: — Calc.
‘ o Comp. A (Calc.)
s 07 A Comp. B (Calc.)
é" gz: o Comp. C (Calc.)
T 04
g 0.3

0.2
0.1
0.0+

log M

Comparison of molecular weight distribu-
tion between simulated and experimental
data

K BHIEE & DK% Fig. 918§, il &5
HUEMy/Mni33.8TH D, HIENTH 5. ATk
SO a3 & Lz, oo TR AiidsE
Bz sl OB TE -,

(2) FEWEE TR & T2 & o ik

FEPE S 2 2LV — 3 3 v & Bayeskom b2 3£\ T
bk LT & 7z 43 TS % Table 3127189,
% 7z, ¥ & L CShinohara® O J5 - [H J7 98 % §%
(AFM) BIZAERE iE ORTY, BIKD 2 KD T8

LI EReN  Comparison of the molecular structure obtained from the machine learning estimations and AFM imaging

Simulation AFM observation®

Comp. A Comp. B Comp. C Arm1 Arm 2 Arm 3
M, (g/mol) 17,000 69,000 232,000 275,000
Ap (nm) 94 182 779 162
A, (nm) 43 74 10 18 31
Number of arms 4.9 7.2 3
Average number of arms 3.8 3
Aa/An 0.23 0.09 0.06 0.11 0.19
Average A./Ap 0.11 0.12
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72 5A, B, C& L7z, B ADGFRIE. ThE
117,000, 69,000, 232,000 g/mol & 3K¥ 57z, % 7=,
KRB & UK COHIY 7= 0 D3Ik §%8q134.9, 7.2
TdH 72, KIBE LU COEFHREANI T 557
I B R A, D AL/ ApiZ. 023, 0.09& Pl 7=, &
7z BT R TINE Y L 723 T2k D qid3.8K,
A/ A3011TH - 77,

AFMBIZIZ IO Z250RHE . B 12 o 2230k
EE—DF200-0TH % 25, WIHIZIAER L 721%12 55
TR EFHN L2 DTH B, TDH, 4
TRP2DTESGAOEHZOIEIZ TE kv, 22T,
qB KU A/ AL % T 5, BEWEE T 6 hzqDF
Y1338 TH 5722, AFMBIZR TIE3ThH 72, %
7o, BEEAE T TIIL 7242/Ap130.11, BUESHRER130.12
Thotz, BIEHEROMKBEIIITH 572729, Ei
W& i idFaE s & 5 A, mEHEOERITbERh
—HL7LEZLND,

2. BMPBICL 9 FEEHE-2

bob-rheology & Bayesiw it {b % it FH U 72 Bl 35 12
KB REEOHEE & ik A7z, FHZIEPE-A% W
72. HEYZER L LT, bob-rheology T 7= kg & &
B e DFRZETRKD SN D EE 2, 512,
GPCHIZE TR 6N FREAMEY Iab—Y gy
& DFBIEEMwp & FH W72, RATIC VT, OB D R
Ba3e LT, BoarE#HzEsg. horEkskom
Oy A IS e B L 72

B s s 3 ERETFMER TR, &5 —4
D% % “FE I, ¥R D20%% 7 2 MHIZ/r#EIL T
Wz, mEfbick i 2REETLE LT 2 7 —
4 DY ERE A Fig. 100087 K EDFEZE Eve D7
T — 2 &7 2 b F— 2 OPERBUEZ R ZFh0.75,
022Tdh 720 T w7 DRIEEMwo DAl T — 4
ETZ M T =2 DOPREREIEZNZ 094, 042T
Hotzo Th&b, AT —22#HzBEET L
DEEMEIEEND, T2 T =213+ Tl 72,

5 A Eve

Test: 0.22

Predict

o 1 2 3 4 5
Actual

(a) Error of viscoelasticity

Training: 0.75

% HWBayestow{t T4 7275V — b % Fig. 11128
T, T -2 D80%EHWTETFTILAMEL, P
REIC K D BN AR L 2RI, &7 — 8 222
F—R L LTEFMEL 72, Fig. 110K F2miH
MR DN DI O TH D RIEHNTE T LI
XL — MEBIRE ST,

BieeEcloh a0 —D&EEL, %
DR A Fig. 12@) 128, 73L — M gh 5., Ko
PEDFEN/N S ONHERZZIRL 72, B8 T 72
7 FREE ORI, JE U - #iE N CEEE & B
BRI —F U 72, BSOS 2 FREE D 5y F =0 A
%Fig. 12(b) 1T/R ¥, FEEE & i L TR K0 =
THd0, HrRogmOBKEEBEAR—FL Tun
7o RN & O T-iE 03 Al D TR & RIRE LRSS & < P
T30 rEEIRNEh -z, BT CHRZST
WA IE, GPCHIE TH 7= HE il & £k 5 h iz
N, ZhiF, PITOFEREAE Z 575, bobrheology
DOFER TN T ) X 203, FEREGHEFEARE & B4 1
SO TEF LR TO B A, EEOE S T8
DOFMEE % IEREICEB L Eh TnanZ LT
5%, 2O, Ktk e < 3BT 5 X5
I FREE A FER L2256, FFROMICERENE
C7eZEZb6N5,

Pareto
4] Training
Suggest

Evwp

0 ‘ ‘ ‘ ‘ ‘ ‘
05 1.0 15 20 25 30
Evg

HePNER Relationship between objective variables
obtained from Bayesian optimization

2.75 4 Exiwo
2.50 4 Training: 0.94
2.95 1 Test: 0.42

o 2.00

2

175

A
1.50 A
1.25
1.00

100 1.25 150 1.75 2.00 2.25 2.50 2.75
Actual

(b) Error of molecular weight distribution

SO Predictive machine learning modeling using viscoelasticity and molecular weight distribution
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log (G’/Pa), log (G”/Pa),
log (3*/(Pa-s))

6 A G (Exp.) 107 --- Exp.
o G” (Exp.) — Calc.
o n* (Exp.) 08 o Comp. A (Calc.)
51 — G’ (Cale) S) 06 ~ Comp. B (Calc.)
— G” (Calc) U o Comp. C (Calc.)
— n* (Calc.) ?\3’ o
. E
0.2 1
3 0.0

log (w/(rad/s))

(a) Linear viscoelasticity

(b) Molecular weight distribution

S  Linear viscoelasticity and molecular weight distribution of PE-A obtained with experiment and molecular
simulation applying the multi-objective variables Bayesian optimization method

BHUIC

LA uaY—3 3 2L — 4 —bobrheology % Fv 72Kk
MMy I 2L —3 3 v & Bayesi{b & A S bHYE 72
f b & A7, B O — MG 2> & Rk & 5y 1 /4y
izafar, BoNny Iab—3 3 VR L FZEIE
EOWREETN L7z, HTREETHERE L, |
L2t a HZE B & L 2BWEE 27 0v, o1
IR EHEE L 7=,

DA EEAE T 2 E o FHIE. EEA45A56h0
7oz, FERERER L B E R RIC K DRI 5 Z &
MHEN D 57z, £/, vGPT 1 v M2 XD srilkgio
TAHEERAITE 5 Z &35 > 72, LDPED 5 ¥ Hii
EREBMEY S 2L —v 3 v EERFEOMAS DY
THEE L7245 R %, OB RE R L 72,
ZOFER, FiEERGE TR L Tk, 1K
DR FHIZBARE DO FIEEHEE T2 Z & W 0h -5
7oo Eiz. BHIRISKT 2 58RI VHIFEE O R
ThbeMEehiz, £z, FTEENP A LPEA
EREMEE U RS R. M s KO TR MmO E
BiiA BTN TEZ, 20D, L~
DREIRIE,L S LRl Eh b,
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Changes and Future Development in the Format | Sumika Technoservice Corporation

of Dossier to be Submitted for the Approval/ Regulatory Affairs & Chemical Safety Center
Renewal of Approval of Active Substances Hiroko HARADA
Contained in Plant Protection Products in the Mio TATsU
European Union: Part 1 Mika Ot

Since the Plant Protection Product (PPP) Directive 91/414/EEC entered into force, an applicant had to submit
a dossier meeting Community requirements for the approval of an active substance (AS). Under the PPP
Regulation 1107/2009 submission of dossier was also required for the renewal of approval of an AS. The format
of dossier was revised several times therefore a considerable amount of time re-writing/re-formatting the existing
dossiers was spent for preparation of the dossiers for the renewal of approval of the AS. In this article, the changes
in the format of dossier are summarised as ‘Part 1°, and recent development of the structured and harmonised
format and electronic submission of data, etc. will be summarised in ‘Part 2°, which is to be published next time.

L BHIC

KkN3# 4 (European Union: EU) T, H¥ix#
#15, (Plant Protection Product: PPP) 54 (Directive)
DI & WM (Active Substance: AS) DK:E
(Approval) 1213 H1 &5 & 13 KRN 2 |7 & (European
Community (ies): EC) DK% iz § F ¥~ (Dos-
sier) EMHIN S HEEEH X2 RT3 L1245
7z. PPP#&4 »PPPHIHI (Regulation) 12 & 1 & & 4t
b o7 TR, K72 Tl < KEHEHT (Renewal of
approval) T& F ¥ TOEHIZERX T3,

PPP{EA P CTEPPPRAITTE F ¥ Dk (For-
mat) (IRJENWET S N7z, PPPIEA FTO RN Tk
A AN 7 A4 19984 8 5T R 13 8% 7% 1h 7 B 6 4% A
(Organisation for Economic Co-operation and Develop-
ment: OECD) F ¥ kRO 572, OECDTHR
REhzrF ok, D DOECDF ¥ kAT
OECDINMETHH N B K5Ik 5722, EUTIE
ZDOECD F ¥ Tk & 5 75 2 WETREM AT D
Nz,

N TORAPRELWE EN72D T, KBS

FRILE 2024

IR L 72 B 2O KT HGEE T 95 1
VIOMAPRLD . KRERICE N IOHFEHEL
PLEBERSVE L & 572ASE B0, 2021460 513 F
IREMHOREN R T =~y bV T P T EE
HLUZF Y ZOERSEUTIIMEE D, VT b
ITANOERDATIOTF- WD h 5 X512k 7=,

FEL7 7 7 - 2Rt T3, RFEUDOPPP
DASHKER /KRB HIZ DO N T OHEIE MAE % Fhi

L. ZR/ KRB X f %17 > T & 72o PPPOASHKFE/
RGBT 2 Py AR ED K 5 1IZ8ET
XNEHhOEREWNEL TE -, 2. FYfFk
HA R I A VI1998FWETIRTD F ¥ Ak & FFEIC
RERL T 5,

ARTRZOEME B LIZ, FYIAnED &
SIZWFET & N2 % [Z01] & LTHSHT 5, EU
vaﬁﬁﬁ4F54yw%$&aW%mmDﬁv
IR TG IR T EREE Zh s ORESZ
%®&ﬂf&@&7:ﬂméht#,0nfiﬁﬂ
2 [Zm2] & LTHHT 3,

ARTIZ N A9 4 F#LE, (Biocidal Product: BP)

A FTO R ZhRXIZBET 2 P fFR A A 40 2
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BMES (EU) (BT 2EMRERREEME DR/ AZEFFHEN Y IHRAOEBESHRORE— T D1

IZOVT MR TS, LALars, ZhdEEic
—EBOPPPDASIHKGE R ¥ AN, 54 FHD K
FERR AT A & Z1he > THER E /=2 &, IIA TBP
DASIKFR R ¥ TR A 4 & v ZDIERIZ B 7= > TPPP
DASKGE P ¥ THANSZIZES N, ZOFHIWANA
BUGEBBE DR B > 722 LB ZDHOPPPO F
CIMNOWENZDEN 2720 TH S, Ko TAR
Tld. BPOASKGE N ¥ THRROZE F TIIMGEEL T
RV 4 RN

PPPIES T COMMRERRMASEIERN IO
BX0ZTE

TR O EiZBI§ 5 #64 (Directive con-
cerning the placing of plant protection products on the
market: PPP Directive) 91/414/EECY1319914F-8 19
HIZE# (Official Journal: O]) AR X I,

MEE (Member States) (ZPPPHi491/414/EEC
IZHE 5 7= B i, B TBOHE & Z 048
DOMAI» B 2ELINC TN & 5 EE I e (e
91/414/EEC#235 (1)), ZHIZ & 0199347 H26H
7 5 PPP{E 4 91/414/EEC OHLE 2 M E THhE < h
52kl 7z,

PPP#5491/414/EECOME®E (Annex) I [fEdnir
LR IS EA PR SR ] SRR T
A ENZASDY) 2 L TH -7z,

PPP{E4791/414/EEC F TIZMEFIDASY Z kN
DI (Inclusion) (FE491/414/EECEE55%) HVKGR
IR 72,

PPPHi791/414/EECO @A 5 24E %12 il & h
TWAERWAS, D F D HIHIASTIZZ DRYIDAKRIZIT
FORHHES/WZ SN T LD LR BTIE RS
Bh ot (#491/414/EECH55(3)). Kik%a15 5
CEBUE D BSRBERE A7z L7z B Y TAHEEE? S
X Nnd Z Ltk -7 (FH91/414/EECE65: (2)) .

PPP#i4791/414/EECO @A H 7> 5 24F- 1412 Lli L
TW7zAS, D F D RETF (existing) ASIZEH L CTRRIN
ZE% (European Commission) (ZEXFEI) A ED 7
077 Aehllh L, FERISKE, D DIEEIAN
DY, & U < BRI 20l 72 & W a Rl
OHIRMIZ B ERP T — 2 2482 L o 5728
BRI, DFDMBEHLICPERL W2 & &%
EYBE Lz (E791/414/EECH8S (2)) .

F ¥k, C#1663/V1/94 [#5491/414/
EECHHE S NI MBI, (55553 L 4585:2) D7-
WD524 (complete) F¥ T EBE% (summary) F
CIOMERESEIROATA F T4 v e#E] TREhi,

ZDRYIAERHF A K54~ (Guidelines for the
preparation of dossiers) (X[J&E»NET S iz, Hikl
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ASORFRIZHEM T 5 Py i3I & LT F o i
B Ry T/ERAH A R 54 VBT > TRk X
N5 H, PEAFASICEIL T F ¥ LI BEFAS
FEBANC XD BE N TH D, BAFASHIET 5 B
Bk DEDRYIERH A FF4 VIZESTE Y
IAEK S 2 AP > 72, PPP{E191/414/EEC FC
DASIKGR N & ARSI S h 2K & F o ofE
KHA FF4 2 %&Table 112737,

BEAF S5 1EE RS (15t stage) ASO F ¥ T2 H IR 12
199444 H28 HIZOJ A % X 7= HiH933/94212 & 1 |
199544 H30H & Bl & 7z (BLHI933/945525%) .
WoT, FY IR H A4 F T4 »1663/VI/940>1994
F8H3H 50 ET (Rev.5)P & L < 1319954F-1 H31H
FHEGWETVIZ DV T F Y TfEk & h7- &2 bh
%, FYIAERFA K54 1663/VI/945H58ET & 5
6UET & ORNTIFARRIC BT 2 k& s id A,

WEAT 28 2B FEAS D I v = $2 H HHRR 13200144 H7H
IZ0J A% X h 72 HI703/2001712 & . 20024F-4 1130
HEHE S 7z (BHI703/20015525%) o WEAESE3EERS
ASIZBAN L 572D T, 20024E8H21HIZOJ A &
721490720029 12 & D 78— & (Part) A& BIZ2%)
#HEh, Py pRIE,. ¥ — F A%320034-11H30
H. 78— FB2320044E11H30H & Bl X A7z GRAN
1490/20025575: (1)) .

REAEA5 2BR b & SR 3ERPEDASIE F Y B A 4 5
A4 21663/VI1/940019984F-4 F 22 1 {1} 55 8e GT VI K5
WT N fERR S 7z,

Ky TR A A F 54 »1663/VI/941213. BiD
WETIRATEAET B0 HBOWET & D ATDO R FHOWET &
BSWET DM DIR & FAE L. HiBASTIETable 11284
FTOF/FSIRENTOAEVKETIIRT R Y TR &S
72ASELFHET B,

PPPHIZ &R ENBASITIHLEME DT — 2 BRIz
Moz By i L 2 BASEMEMO 7 — 2 B3kiC
Motz By M L e BASHIETET B 25, BEfFASA
BYFEST T U 2B IC R IASIZ A T AR RS L 7 5 727
B, FYIERAA K T4 2 1663/VI/94TIEMAEY
ASRIAEMAS A B TOREMNI R X T,

Ny TR A A F 54 1663/VI/9458 5113,
OECDFY A DIIZL 572, OECDTIZASE3S)
ML, FUTHERD 7DD H A &4 v 2 R3FEMMER X
N7z,
1L229’E  (Chemical substances)

[ PR BN & 2 O TEVEYE I 6% 2 Ak BRACRE T2
IZBI$A0ECDAHA XV 2 (FyxHi4 40 %) 9
WA (Microbials)

[T 2E A S 2 IR A S & P e A 2 IR
B R 2 BRI Z B9 2 OECD /1 4 & v 2 (%
EMER Y H A 20 R)[?
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FMES (EU) IS 2 EMRERREEMEOE/AREHFF N IHRAOEBESBRORE— T D1

LELIERE  Major guidelines/guidance documents on the preparation of the dossiers for the approval of ASs under PPP

Directive 91/414/EEC

Guidelines/guidance

documents 1663/V1/94

Guidance documents used for the 4™ stage
Parts A and D-F AS only*?

OECD Dossier guidance

Category of AS Rev.5 Rev.6 Rev.8 Sanco/10472/2003  Sanco/10473/2003  BP Dossier guidance] Chemical Pheromones &

& Dossier submission (1994.08.03) (1995.01.31) (1998.04.22) | Rev.5 (2004.07.06)

e,
Revd (0040706  (2002.03.29) substances MLCTODEIS T e

Existing AS O
1% stage (1995.04.30) Either version can be used

2" stage (2002.04.30) - - @) _

3" stage Part A (2003.11.30) o
Part B (2004.11.30)

4 stage*! )
Part A (2005.06.30 - - _
A ) (Plant ext. only)

O
(Other than plant ext.)

Part B (2005.11.30) - - - -
Part C (2005.11.30)

PartD (2005.11.30) - - - -

Part E (2005.11.30) - - - -

PartF (2005.11.30) - - - -

Part G (2005.11.30) - - - -

New AS, Dossier submitted O
before 2004.12.31 Depends on the date of submission

New AS, Dossier submitted
after 2004.12.31

O
Depends on type of AS

*1: According to the Part, Sanco/10393/2004 Rev.4 (2004.10.08) indicated guidance document on the preparation of the dossiers
*2: Guidance documents used for the 4" stage Parts A and D-F AS were prepared/used for ASs belonging to specific Parts of the 4! stage.

These guidance documents were not updates of 1663/VI/94.

7 x 0 E VL FOMIERIEEDE
(Pheromones and other Semiochemicals)

[7 v &2 OMIERIZEDE L 2 OWEMEYE
1248 5 iR N C B A OECD A4 4V 2 (7 =
T E Y EZOMERIZEWEH F Y 54 &0 2) 10

2004410 A 8 H f+} 2 Sanco/10518/2004 [ $£491/
414/EECHE = TIZUE MM EIDGRL (B55:3 & 5585:2)
DB D5ELEF ¥ TO/ERK & 2R IZB L &gl
BRUOBYOMECEYT 2 H{EEZES (Standing
Committee on the Food Chain and Animal Health) T
TERRD A A F 54 ] $38ETY T20044-12 A 31 H A
B | v T IZOECDHE T 2 L il & e,
HHIASIZBI L TIZOECDHAD F ¥ T A#BRI5| %52
FEhTnwapZegiddh T,

A7 5 4R HEASIZ20044E12 H24 HIZOJ A K X Mo 72
BHI2229/2004'212 & 0 Z OB IZIE U THis S — b
IZoyElE A (RAN2229/2004F R 1) . F o 4R i ]
FRIZ. 79— FAA32005-6 H30H. 75— I B-GA'2005
F11A30H & BlE S h 7z (BLHI2229/200455125%) o
HIHI2229/2004 DB ETIZIZF 2D/ 3 — b DAS
BT 2B A A, HLHI2229/2004D K TH %
20044F-4 A 8 H {1} LESANCO0/10157/2004555. 284711
DEBEITENThO/S— b BLU/S— b DL —
TR ENTW2ASICBT % 3tH 4 Table 212787,

SANCO/10157/2004555.28¢ 5T T 13 PEAE 54 BX HEAS
1378— MA-FIZ#EI X Tz, Z0%285— FDICE

FRILE 2024

L72AS23— FDEEIZT 6, OJAR S izl
HI12229/2004 1 @2 T TIZREAEE4P%PEASIZ S — M A-G
I | Pl O

BEAT S4B FEASHKGE I IC B 9% o ICBIL T
1320044F-10 H 8 H -} 3¢ & Sanco/10393/2004 [ 45491/
414/EECEE85: Q) IR SN2 FA T 0 7' T L D4R
FEOWED F ¥ Tix 65 ONZFHIRE 2K (draft as-
sessment reports: DARs) fERD 4 & v ZF|
AWETW TR E NI,

X #Sanco/10393/20041%. F ¥ ZAEK A A F T4
>1663/V1/94¢ L < 13Sanco/10518/2004 % & L 7=
NETIE L, BAFB4BPEASKR N v =k 5 NS
DARFEBCHNUZ RN AER E 7 XETH B, 75—
AFDASIZBL T2 dhTHD., 75— bGARIT T
5 D%, HiHI2229/2004 DFE T & 5 2004F-4 H8H AT
XFHSANCO/10157/2004555.2805] & FEIZ/ER S 7z
o EEllEhnsg,

AR D F ¥ ZEE 4 4 F 4 > Sanco/10518/2004
HIWET 12 1Z2004F12H31IH 2 6 2D F v =ik
OECDMA T 2 Lt e hzIicBb 5 3. BifF
HBABPEASO —FIZBI L Tl oo 8o i
L ARE & X7z,

BiHI2229/2004D 1L (recital) 12, ARHFH 7 B
DATELEOASHID FiFoh s 27 MEIZZ0
BABRPS DR T O T A TR HEEEZ D ER D
0. &5 7N —TDASIZIELIETDO3D OB O 1E %

Copyright © 2024 Sumitomo Chemical Co., Ltd. 47



BMES (EU) (BT 2EMRERREEME DR/ AZEFFHEN Y IHRAOEBESHRORE— T D1

IEEWN Types of AS covered by the 4™ stage of the review programme

Reg. 2229/2004 SANCO010157/2004 Type of AS (This information was provided in SANCO/10157/2004 Rev.5.2; however, it was not

(0J 2004.12.24) (dated 2004.04.08)  provided in Regulation 2229/2004)

PartA  Groupl PartA Groupl Active substances for which the use is authorised in human foodstuffs or animal feeding stuffs in

accordance with EU-legislation

Group 2 Group 2  Plant extracts

Group 3 Group 3  Animal products or derived thereof by simple processing

Group 4 Group4 Commodity substances

Group 5 Group 5 Active substances which are used on stored plants or plant products

Group 6 Group 6  Repellants and attractants (other than pheromones or other semiochemicals)

Part B Part B

Pheromones or other semiochemicals

Part C Part C

Micro-organisms including viruses

Part D Part D

Active substances which are used as rodenticides (products applied in plant growing areas

(agricultural field, greenhouse, forest) to protect plants or plant products temporarily stored in the

plant growing areas in the open without using storage facilities)

Part E Active substances which are used on stored plants or plant products

Part F PartE

Active substances which are Disinfectants i.e. products applied indirectly (for example for the

disinfection or the disinfestation of empty store rooms or other structures and articles like

greenhouses, growing houses, containers, boxes, sacks, barrels etc.) provided that the purpose of the

use is to destroy organisms exclusively and specifically harmful to plants or plant products and that

after the treatment only plants or plants products will be grown or stored in the treated structures

Part G Part F

existing Member States

Active substances which are on the market in new Member States but are not on the market in

Ta s 5 AOASHIZHRE U220 TR & 1o
HDEDICTHONEY L LK STz (BLHI
2229/20047(3C (14)) .

8= FADASD F ¥ T IR U TS HLHI2229/
2004 THERI 2 4 fF (FHI2229/20045595%) 3 ELE &
N7z, 78— PADASIEYA ISR T 7L — 716D
ASTH D, b FREEADY 27 R¥EVWEELGN
BASTH -7,

7 —T71
[EUBHNZE>Te oW L IZE o ik
ANOFEH AR X T B IS |

)N — T2

[t i |

') — 73

[EIEL L <32 b 6 Mtz il T CAER X h
550]

) — T4

rUH e

) — 75

[ 2 & U < ISRl (S & % a6
Y |

T —T76

[SlEAl LB IE (7 20 E v &7 OIS EEE
YIE LAY |

X #HSanco/10393/2004H11Z 1%/ S— PADASD F ¥
ISR T ATEWE F Y B XL 55 H 4
BV AXLEHEIREI N TN,

8= FADASAND 7 — 2 FHRIZEA L ik, ki
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213200447 H 6 H 5 3 & Sanco/10472/2003 [ fiEi
W U < 3R A 5 5158 o R 1 5 5L O %
B O T — 2 FRIZB ¢ A CHTER ] B
ST, REP Y LA 13200447 H 6 H {4 5 San-
c0/10473/2003 [ & 2 MO EMENWE & 7 OWE %
EHT SRR O F — 2 BRIZET 2%
TR | PARGTOTHE LT -2 HPRENTHD,
Z N5 AL FHSanco/10393/2004H1 T N ¥ ZAERK DX
BLidbilifidhTnkEiA 4V 2ALETHH 7,

S— B[ 7 xu® V¥ L<IEZ O HIEEYE |
DASD F ¥ TIZOECDD 7 = 1 & » & F OhlEHIzE
BB F Y THA XY 2SI T e d iz,

JS—FC [T AL ZEEDMEN] DASD F v
TIZOECDOMAEMH P Y /4 &V RIS 2 &
Lxhts,

JS— b D[R (RETH (B, 0. M)
Thi & U < 3 ak 2 66 8 ¢ U 2 o it 4 &
T B IS & B RE L O IRFEICHEH &
BEIE) L UCHA X EMME], /S— E (&
ETIES— DO—) [Hrk s sk e L < 13k
P HE S M B WEEEWE ] B K 0VS— FF (HE
Ti3/8— FE) [HEAITH 2 WG MEWE. 800 e H
GR=E. v 2, avsF, A2 A, oo,
Wi & OZROIHE & U< 137 Do MEm2mE
OWH S U < SAHEWEER) <. fiH o 8 kit
Yo B RIS E R MO A E RS Z & Tl
FARREHE T U 2= W& PN i & L < I3 ka3 5
DANERS L IGr# S h 3 Z & »n4& ] DASIE
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20024E-3 H28 HAsH [34 A4 4 FELE O EililcB$ 5

§4r98/8/EC T DiRERAE DOBEE DK, & Sl % & 8
72 R TMERD 4 & 2 OF#ifE2E (Technical
Notes for Guidance: TNsG) ( F ¥ TAERK & iAEREEAM
DTNsG) "ZfE> Z & & Xz,

19984F-4 H24 HIZOJ A 7234 FH A FELE D
ETiiZEA9 554 (Directive concerning the placing
of biocidal products on the market: BP Directive)
98/8/ECY® | T E ASDKRIZIZ F ¥ T O H A b B
7Zo7,

HLHI2229/2004 1 IZBPHE 4798/8/EC T T I ¥ = {2
OASD F ¥ T iZB4 % 580 (BiHI2229/20045575%)
2d D, BPIEA98/8/EC F Tl & T\ 5 ASDY;
A 3BPIEA98/8/EC T CTHE L 72 F v ZDE L % 2
LTV EREIR TN,

BERA & Ui & 1 2BPOASIZBPO #1515
(Product type: PT) 14 [FAll (454598/8/ECHIE
V) TH . BAFAS/PTOMAA D TPTI4IZH
M9 358 I IMAFAS/PTHRADOS IR LTy
F2 Y HTRR 12 20004F-9 H 8 H IZOJ A % X 7= L HI|1896/
2000 TOJA % H D20H #% T & % F4h H20004:9 A
28H D425 A%, D% D20044E3H28H & iz T
W7z (BLHI1896/20005574% (5)) . & 72BPOPTIC iF
PT2 [fEIADKENR AREE B OW Al & Z Ofth
DOBP| (5798/8/ECIHIEHV) & F{EL 7z, BPIES
98/8/ECIH BV THIE D KPTIZR% M4 T % MEFASD
F o R BRI 2003411 H 24 HIZOJ AFK 2 7= 4
H112032/200320 C4D D3 — M2 T T L S 1
i &7z (HHI2032/2003FE V) .

8= MA (PTS,14) : 2004%-3 H 28 H

73— B (PT16,18,19,21) :

20054F-11 A1 H ~20064F-4 730 H
8= hC (PT1,2,3,4,5,6,13) :
200742 H1H~7H31H
78— +D (PT7,9,10,11, 12, 15,17, 20, 22, 23) :
200845 H1H~10A31H

PPPOD R 4F s DS — 1+ D, E, FOASIZBP F &
IAMER XN 572, BPIE98/8/EC T CTHEMHI L 72
BPFYZOELARHE LTI Z EIZh 7252
5hd,

8= PG (HEETIZS— FF) DAS [HBMAMS
ETid B L T2 2 EAENEE T Bl L Tuz
WIETEMIE | 1@ BASO F Y THEHIZOECD® F
VIFABY RS T I,

PPP#§4791/414/EEC FIC I3 RZEHOBENR & -
7z (F8H91/414/EECH55% (5)) o AN DMl 15 #
(Annex I Renewal, AIR) T & AAIR1D FH A FIE 1T
20074E-6 H29 H 1Z0J 28 2 X 7= JLAI737/20072V 12 X
DHEIN, LD F VT L HARTASIZBIRY 5 5

FRILE 2024

T =4 LT — 2 BROEERLYIMIKGE A 5 OFF 7
MIHIGRD AT 2 S U 7281 Ly ) 2 2GR O 42 A
R X N7z (HHI737/2007%56% (1) (b)) A5, Ky =
DM ERBEIN TV AL o7, HF—FEHL
W 2 2 Bl OFR HIBRIZ 200848 A 31 H & Ml & h
7= (BHI737/20075565 (1)) .

K ITHERA A K54 21663/VI/94E5%ET &
BEOET

PEAAALFIEAS CHAE 7 10 2 5 A D1 D IKGE
RSN Y TERICE ISR I N 200, P /K
HAF T4 1663/VI/HMFESHET & L < IFFH6WET T
H o7z,

Py iR AT A K54 1663/VI/945E50ET & 556
HET & ORIZIIMRIZB T 2 K& LW T B2 5 7z,
Ky /R A A K54 1663/VI/945 585 & 5560
FICO F ¥ T O % Fig. 112783,

VEHEAO» R XN TWEDN5EEF YT (Com-
plete Dossier), 584 F ¥ 7 5 X HKTH B {H4 D
RERHEEZE  (Individual test and study reports) %1k
W2 DNHEE ¥ v (Summary Dossier) T® - 7=,

HAJIE L AEREE M (Supporting Documenta-
tion) THh %, &KLHDEE% Table 31T,

X EK-NIZPPPIE £91/414/EECKH IE EINZ $2 8 &
N7ZASIZB$ 2 7 — 2 BORE BB UL HR Sz
PPPIZB§ 27— BRIZH T 6Tz,
KII, KIID K& S I2&KR S hiz,

ASTKRT Py AFEMT 2 L ZITIIZDASEEHT
5 (K1 DDOPPPO F ¥ A& I L AT uds 5
Eho7 (JEH91/414/EECH65%(2)), Z D720
JBENHILT S F Y TI3EBAFET 25805 - 7,

ELNIE, ASIZHIL T A HEEHEIF > & XPPP
2B 2 MEEI N v  OEE, FHl. I Td
5, XEHOFEHMLZFY D EHEIF>T 1D
D EOMBEIIN > ) ORKREHETh -7z, X
L-OFig. 1 T/R L 72 & D ICHERERHE IS 28 > Tz,

Wik (Tier) 1CTH 5 CHELICIIRERE IMEE i h
T2 il % DRBKMMOBE L F 2D~ L LT
L Z2RBmEESE0) 2~ (F— 2 BREHIE
EEHRIR) & HEEE T DIAEEH > T 72 h
LT RBEHRESEEOY 2 b (FHEHIE) »
Hotz. FEREIBEORIZIE, RGO )
BT A —LEBREDL T — L0MEH SN E M
Holze [Al—ME. PP AYE. BE . EDS ER B
T 5805 OSSR (supervised field trials)
RIRGE G A B O 1 HENERER (soil dissipation stud-
ies) TIIHD 7 + — £ 2B DR T D LRI AR &
NT, F—2FRITRINTOB R TIEA L
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Document Dossier summaries
(6} Tier IV

Overall Assessment
N-II & N-III Tier III

M-I & M-I Tier 1T A H H H H h
Al

\
A

Annex II (AS) Dossier Annex IIT (PPP(s)) Dossier

Summary Summary

e

Annex II Dossier Annex III Dossier

Ato] Supporting Documentation

L e ] l
|

A Complete Dossier consists of Documents A through O.
: Summary Dossiers consist of the Complete Dossier excluding Document(s) K (Reports).
: (Reports): Individual test and study reports
| Tier I: Summary of the findings of individual tests and studies
I Tier II: Discussion and interpretation of groups of tests and studies
| Tier III: Applicant’s overall assessment of individual dossier & a reasoned statement of conclusions reached

: Tier IV: Applicants overall assessment of the application (Annex II & III Dossiers) and a reasoned statement to justify the conclusions

| reached and the proposed decision

Structure of Dossier to be prepared according to the guidelines for the preparation of dossiers

1663/VI/94 Rev.5 or Rev.6

LR  Titles of Supporting Documentation (Documents A-J)

Document Title of document

Document A Statement of the context in which the dossier is submitted

Document B Collective dossiers — claim concerning steps taken and documentation
Document C Labels

Document D Summary of registrations or authorisations

Document E Summary of uses and conditions of use

Rev. 5 (Two documents: Documents E and E-1)

E Details of the uses and conditions of use supported in relation to the proposed inclusion of the

active substance in Annex I (GAPs)

E-1  Information on approved uses, including those on non-food crops

Rev. 6 (Four documents: Documents E-1, E-2, E-3 and E-4)

E-1 Details of the uses and conditions of uses (GAPs), on food and feed crops, supported in relation

to the proposed inclusion of the active substance in Annex I
E-2 Information on all approved uses on non food and feed crops
E3 Concise summary of all uses reported

E-4 Listing of Community maximum residue levels (MRLs) established for the active substance and,

where relevant, of MRLs established by Member States

Document F Commission Regulation (EEC) No 3600/92 Notification

Document G Regulatory position (Community legislation) for formulants

Document H Directive 67/548/EEC Safety Data Sheet for formulants

Document I Other data on formulants

Document J Confidential information

BB B BB OIS AP (justifica- SRR & B &, FEEILR &, fE &I

tion) (EFEREIIBEENC LT 5 & S h Tz, FY T ZNZhOMELFHITH -7, FEEIVTH
FEREIIC & 2 CEMIS RIS & Fr &, ki 5 XHOBREEIVIEE L BRI, RERFHI T & - 7=,

N—TDOELFM T -7, FERIITSH % LEN FER X LIV CARERE & 7 > Tz,
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LG EYA Templates/examples provided in 1663/VI/94 Rev.5 or Rev.6 (Guidelines for the preparation of dossiers)

Required documents according to 1663/V1/94 Rev.5 or Rev.6 Template Example
Document A Statement of the context in which the dossier - -

is submitted
Document B Collective dossiers - claim concerning steps - -

taken and documentation
Document C Labels - -
Document D Summary of registrations or authorisations - O Appendix 3
Document E Summary of uses and conditions of use E-1,2 O Appendix 4 -

E-3 O Appendix 5

Document F Commission Regulation (EEC) No 3600/92 -
Notification

Document G Regulatory position (Community legislation) -

for formulants
Document H Directive 67/548/EEC Safety Data Sheet for - -
formulants
Document I Other data on formulants - -
Document J Confidential information - -

Document K Individual test and study reports -

Document L Tier I summaries of individual tests and

studies Part 5*2

O Appendix 7 Part 4*1, O Appendix 7 Part 1 (Annex II Point 4.2.2, Point

5.2.2, Point 5.2.5, Point 5.3.2, Point 5.4.1, Point 5.5,
Point 6.1, Point 7.1.3.2),

Part 2 (Annex II Point 1-3 & 10),

Part 3 (Annex II Point 3.4)

(Tier I Reference list) -

O Appendix 7 Part 6 Reference list

Document M Tier Il summaries and assessments of groups -
of tests and studies

O Appendix 8 (Annex II Point 1-3 & 10, Point 5)
O Appendix 10 (Annex III Point 1-4 & 12, Point 7)

Document N Tier IIl summaries and assessments of Annex -
II and Annex III dossiers

O Appendix 9 (Annex II)
O Appendix 11 (Annex III)

Document O Tier IV overall assessment of the application -
and proposed decision

O Appendix 12 (Annex II & III)

*1: Tier I summaries of individual supervised residue trials submitted in accordance with the section residues in treated products, food or feed

(Annex II, point 6) should be compiled using this form

*2: Tier I summaries of soil dissipation studies (Annex II, point 7) should be compiled using this form

FyTfERA A P4 1663/VI/9455005T L 56
tET T, Table 412”37 & 5 I23CEHAJRL-OD—
IZOoWTLA2T v 7L — bR ARt X hTn
&L)o

N> I{ERH A K Z 4 21663/VI/945E8KET

LA VBEAS THEA T T 25 L DOH2E B L0
F3ERFEDREEHIGE P Y TAERIC IR S =028,
FY TAER A A B4 2 1663/VI/94FHESHET Th - 72,

ALYV AS THRAE T 0 7 T L OB 1B FED K
HHEE R TAEBUCEH 25558 L IEEE6GET & D
T, R EFCCEAJO— O E, F
JEREEIZ 2 5 TOSGEL-O (BIEIIV) ORSE 1
WAL T4O063DIZh 7228, XFEOL L THI
ZF 29 DT 5 — LB ME N2 &TH -7,

SCEAOIZBT 22 HOME % Table 5127137,

P& i TR 3l 4 D GABRIAR DBREE 2> & SV R &
(quality check) (2% 6547z, BRI TH % CHELIZ.

FRILE 2024

Beig IR E P zo—#E LT I R
BRESD ) 2 b (5 — 2 BRIE HIE & 3 % 44 16)
CHFEEDSZ DA E > T L Than
MBS HEEDY 2 b (FHHIE) -7, FEREI
S ELRE ECIE 2D 7 o — AHFAEL . L 2R
ERENHUE DRBRETH % L HEORERE TR N
PTHNFFEZ Tk, RBEREHRED) 2

MIZBEL TIEY 2 P ORARZEH Sz, MATY
2 MEBIZEE U CHIEEE R 2 ik 4 (literature
search) #9452 & & &h/-,

F— 2 PRITR XN T SRR TR L 20 ik B
D BHAITIE, T O IR Y 25 P I RS R TR 2 Bk
TADIIEDLS K572,

P& o 1t B RS 3 L A R R A R T el
ZBROTIEATR (findings) & U <133 6 7z sk Bk
BOWMBEIED R NI & &k otz EVRERBRR
TR L TR MBS E T+ — 4 Tld A
L WD 7+ — L5 ML CHELNEREZEONRD
D& IMEAERTEZ ko7,
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LELIERS Comparison of required documents according to 1663/VI/94 Rev.5/Rev.6 and Rev.8 (Guidelines for the
preparation of dossiers)

Rev. 5 and Rev. 6 Rev.8
Document A Statement of the context in which the dossier is submitted = Statement of the context in which the dossier is submitted
Document B Collective dossiers — claim concerning steps taken and = Collective dossiers — claim concerning steps taken and
documentation documentation
Document C  Labels = Labels
Document D Summary of registrations or authorisations —> D-1 Details of intended uses and conditions of use in the EU
—> D-2 List of authorised uses in the EU and actual uses
New D-3 Details of intended uses and conditions of use for which
import tolerances are required
Document E  Summary of uses and conditions of use E-1 Listing of EU and Member State MRLs
Rev.5:
E  Details of the uses and conditions of use supported in
relation to the proposed inclusion of the active
substance in Annex I (GAPs)
E-1 Information on approved uses, including those on
non-food crops
Rev.6:
E-1 Details of the uses and conditions of use (GAPs), on —
food and feed crops, supported in relation to the
proposed inclusion of the active substance in Annex I
E-2 Information on all approved uses on non food and
feed crops
E-3 Concise summary of all uses reported
E-4 Listing of Community maximum residue levels (MRLs)
established for the active substance and, where relevant, New E-2 Listing of MRLs established in exporting countries and in
of MRLs established by Member States non-EU OECD countries
Document F Commission Regulation (EEC) No 3600/92 Notification = Article 8 (2) Notifications
Document G Regulatory position (Community legislation) for formulants = Regulatory position (Community legislation) for formulants
Document H Directive 67/548/EEC Safety Data Sheet for formulants = Directive 67/548/EEC Safety Data Sheets for formulants
DocumentI  Other data on formulants = Other available toxicological data on formulants
Document]  Confidential information = Confidential information
Document K Individual test and study reports = Individual test and study reports
Document L (Reference lists) —» Tier [ quality checks for individual tests and studies and reference
Tier I summaries of individual tests and studies T lists
Document M Tier II summaries and assessments of groups T\ Tier Il summaries and assessments of individual tests and studies

=

of tests and studies and groups of tests and studies

Document N Tier III summaries and assessments of Annex II and Annex III Tier Il overall summary and assessment, conclusions and

dossiers / proposed decision

Document O Tier IV overall assessment of the application and proposed decision 7 New Completed forms for the checking of dossiers for completeness

P AR S R R T B RS I AR L X U 720515 0D il M 20 Bt

7oo PAMEICEE T 2 WSS & FERE LVEUIRG H IR
Heaxhi,

RS R T B3 4 C DFRER IS DWW CRRER K RO Ef &
i fla S8 7 BGEO s K B R L k72, %
7MEl % ORBRO EREZ NN S G s L &
50 DIMIORTEENEDIAEFN S Z LIl 572,

RO 2=

ABROwEY) s 20 (B« FHH 4 & WEF)

U2z A A N 54 v /iRBR I

8 KERBRT BE#E  (Good Laboratory Practice: GLP)/

B K ERFUE (Good Experimental Practice: GEP)

B9 215
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FF RIS DWW T & R AR TOHR

BT

FALOBE RSB TO—fHAlOFIs & LT,
L2 kR L IR AR R TTF — 2 2R T 500
WU e ch/, REEAER (B, Wi, L3 &+
BN RER DA ITIEERER 7L — 7 T OMEE % R
T3 BER & S h,

Vs RS TIIR 5203 LA O FE TS TV B & 7= 5 AR 5
R Td Do LAHTORERFIVEEE 2> 6 MR 2345 5 &
. LI nEINE iz,

Y. R, LEE KT OREHRRIE X
AS. REW. o3t/ ORI D 53 1 hE s
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LGN Templates/examples provided in 1663/VI/94 Rev.8 (Guidelines for the preparation of dossiers)

Required Documents according to 1663/VI/94 Rev.8 Template Example
Document A Statement of the context in which the dossier is submitted - -
Document B Collective dossiers - claim concerning steps taken and - -
documentation
Document C  Labels - -
Document D-1  Details of intended uses and conditions of use in the EU O Appendix 3 Part 1 -
Document D-2  List of authorised uses in the EU and actual uses O Appendix 3 Part 2 -
Document D-3  Details of intended uses and conditions of use for which import O Appendix 3 Part 1 -
tolerances are required
Document E-1  Listing of EU and Member State MRLs O Appendix 3 Part 3 -
Document E-2  Listing of MRLs established in exporting countries and in non- O Appendix 3 Part 3 -
EU OECD countries
Document F Article 8 (2) Notifications - -
Document G Regulatory position (Community legislation) for formulants - -
Document H  Directive 67/548/EEC Safety Data Sheets for formulants - -
Document I Other available toxicological data on formulants - -
Document J Confidential information - -
Document K Individual test and study reports - -
Document L Tier I quality checks for individual tests and studies and O Appendix 5 Part 1*1, O Appendix 4 Part 1, 2,
reference lists Part 2*2 O Appendix 6 Part 1, 2, 3 (Reference lists)
Document M Tier Il summaries and assessments of individual tests and - O Appendix 7 Part 1 (Annex II Point 1to 3
studies and groups of tests and studies and 10), Part 2 (Annex II Point 4.1 and 4.2),
Part 3 (Annex II Point 5), Part 4 (Annex I
Point 6), Part 5 (Annex II Point 7),
O Appendix 8 Part 1 (Annex III Point 1 to 4
and 12), Part 2 (Annex III Point 7), Part 3
(Annex III Point 10)
Document N Tier III overall summary and assessment, conclusions and O Appendix 9 O Appendix 10 (Annex II &III)
proposed decision (Annex IT & III)
Document O Completed forms for the checking of dossiers for completeness O Appendix 11 Part 1-5 O Appendix 11 Part 6, 7

*1: Tier I summaries of individual supervised residue trials submitted in accordance with the section residues in treated products, food or feed

(Annex II, point 6) should be compiled using this form

*2: Tier I summaries of soil dissipation studies (Annex II, point 7) should be compiled using this form

TV FKRA VYA (Listing of end points)

FEOWETREOWET L N B & F v T ORI
MW H, BO8WETTE. Table 6IZ/RT X
IZSCEAJRLOD Iz ONWT LT Yy FL— R
FLEM MR X T,

FHWET R HOWET T ORI [-IVA 8N ET Tl hE ke
[N 25 5 7= Z & TR RE [ T O B3 & 51l D B4 3
WUz LALaRoREEEBEIICRRT 5N
BNEL I 722 & CRERE TRVE IS & RS T
DFCICEHEEIC 2 5 ) OFEBEIMAET S K510k - 7=

RS R TIRESE C & % akBREGR OB I K OB IC RS kg
B RS H RO RAEEh T3 2 & 28
PR TSRS 32014 L H L H DIRRIC$R I  % F
VITIEH NI TRETAGHICET N AL B 5.
ZOZEIZOWTEREID [ZD2] THHT 5.

HESEIAT O F Y TfER A A F J 4 2~ 1663/V1/94
PER E N2 K512 F o T %54 5 A 024 b
(Rapporteur Member State: RMS) {312 F & T3
lioHA4AFI4 Y ThsLHE654/VI/9%4 [H54591/

FRILE 2024

414/EECHEE TN OGPV EIGRR S (B U 723
AHYMEENZ &K 5 F Y 3l & FINEB S NDOW
HEERO A A F T4 v L] gERI T,
Py TAER AT A4 N T4 2 E8E] & 6 U 199844 H
22HF R Y TR i 4 A4 B 54 VTR ETPIZIZPER T
mEREZFOTENF = v 7 RFEAICE T 5 LIS
B, LrLahs, welEF vy s ik sh
PR TEREF IS Y2 Y 3 v 6 RENISER
SNt DEFHIE D, KEMITEIRE 728D
DR T DO TR O CEEO FVEIZEL 72 KRG
HBZENMALHITHBEEEBRTIXETORELMR
BHEZORRM AR IIAE LT Tz,
NEOELTHZIZEMEN2F 2y 7O T 5 —
235D 57, SBEHDO 7+ — 4 ThHBHHL =R
BRIEDSRTE DORER L Tl h - 7250 T NVE RS
HAO T+ — Lz F o 7 ALK L 22 DEIEET 5
BN D 572, LEODIFHE2HEHD T + — Al
TNZTNLHFHAT, LNAREBEI N T E2DF 2 v o
HOT7 5 —LThH-72, 3FBHEAFHD 7 4+ — 41,
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ZNENASISHIT S MEHIO T — 2 ZoREE, %
PPPIZHIES 5 M@ &I D7 — & BRIE HIZ DWW T,
15/ AREROA I, $0 L WP OISR A B, KB
e VEDOHBALIKT 2 EDE 572, LrLENES
FHEAF/RHD T + — LIZAS/PPPOF — 2 TRIEH 72
FTARL KT — 2 BREE TORMIEBE E F v 21
HicGEh 0, F— 2 8REH FOFEEH
ERBIE TR T WL S IZ TR L TELLNE
HEBIZ L 24807 = v 7773 T%x<. RMSTOF
CIDREMF oy ZIZE BN NB I IR 5T,

BPRNY TR A A5 2R

BB U 72 & 5 IS REAF S4B REAS D —FBAS T 132002
F3H28HIBP F ¥ T T A & v A~ 7= R &
IHE E N7z, BPF Y fERKH 4 &V 2 THRD
Fy TRIE Ry BRI A F 54 VHESHET 224
IZHER &7z, LA L&A 5BPF Y TOREKIZPPP
FYZERIUCTE Ao, FYIERTA FI4
VEESWET THAE L 2 MO EHEORME % & ORI S
£ZTBPF Y BRI A &V 23k S h iz,

20034E11H21H{Y [PPPF ¥ /% 7 5 7 (Mono-
graph) EREGALEWE RN /) 2 7 5HIE4ABP N
v X LFTEEET (Competent Authority: CA) 53
EIZED &K SRS 22T 5454 42 2L
&P ik, PPPOASKROHIGEE I MER T 5 F v x
& & EIZBPOAS/PTRGE % fFli 4 % hIHAE 0O CA»Mf:
KT 35HMIETHBZE 77 7OMKRE KT L7 L
T, BPFYTA#PPPF YT &3k 3 HREK L

ADEFHF N IBRXOEBESHDOEE—Z DI

722 eNLENTWB,

BPHE98/8/EC T THA SN HASO —FIZiE
PPP1§491/414/EEC F T HA X NBHAS/E 1T Tk <
1993F4 H5 HIZOJ A% & 7z BRAEA L Vs sl & U
2 2 RGP B % BLHI793/93% T CREAM & B E
& B o720 BRAFALFIVE CIEaRBRB AT OB 3 [ B
—A(LZEEE T — 2 X— % (International Uniform
Chemical Information Database: IUCLID) YV 7 v

AN NS, ZD7HBPF Y T TIZIUCLIDD
e HEIhi,

BPF Y TAER A A &V A TIIXEORE %R &
FEPPP F v T 23 L7, RO L Sl
I, ) 22 Gl SCEIISGETL i 4 O kBRI D
BB SCHTIL, GBS H X CHIVE L7,

PPP F ¥ T & BPF ¥ T OR§K D i % Fig. 21271
4, PPP{§4791/414/EEC F CIZASIZB4 557 — 4 B
KAMEHINCPPPIZB S 2 7 — & BORA MR HIINC
PRI T2z T, WlBRETH2 [Doc K1 [Doc.
K] &R Xh b, BPIE498/8/EC FTIXAS
IZBT 57— 2 BRIT A MEH D/ — FAICBPIZE
T35 — A FRPFMEFED /S PBICEER I AT
=0T, REWREES [DocIV-A] [Doc.IV-B] &%
IRENTN5,

BPF YT TIEUI T D & 5 & fdi b & SR 2 i &
nr’z,

o BB SEOB O
« XHOF S5 L mb ORI
o il % OFRBRBCGEMEEE CCRID) & ) 2 27 5Hilli CCHET)

D—ITH BTV FHEA Y b OB A RE X

Complete PPP Dossier

Summary Dossier

Tier Il

Overall assessaént of Applicaﬁ;n d Conclusions

Complete BP Dossier

Summary Dossier

Doc. |
Overall

Quality Checks Quality Checks
\DOC—L”,‘ Doc. L-lll__ <

Tier | <[~
Reference List J Rerarencellicy 3~
Supporting Documentation (Doc. A-J) \\

(iricluding List of endpoints) Summary and
Doc. N Assessment?
A;1|_| |_I|I D\S) - rl:l_ﬂ[“ﬂ H,\ Doc. Il Risk Assessment
nex
Annex Il (PPP) J _ _ _|_ | _——
Summary & Tier Il Summary & Risk Characterlsatlon (for use of AS in BP(S))
K Igrglua'\t; ollll Evaluation "~ - - — =~ 1
e A [ Doc. M-Il | - Doc II-A (AS) Doc II-B (BP)
U OEOOOEs \ Effects Effects and Exposure
Assessment? i Assessment?

A
Study Summaries? Doc llI-B (BP)
L e t Study Summaries?

> List of abbreviations

Doc III-A (AS)

1)To append: List of end points

2)To append: Reference lists
Check for completeness ) 1D

Annex II
(Test and Study Reports) Annex III
Doc. K-II (Test and Study Reports)
Doc. K-l - — —

Doc. IV-A (AS)
Test and Study Reports

1
Doc. IV-B (BP)
_ Test and Study Reports

Structure of PPP Dossier and BP Dossier
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LELIEWA Comparison of Supporting Documentation required in PPP Dossier and BP Dossier

PPP Dossier BP Dossier

Document Title of the document Document Description

Document A Statement of the context in which the dossier is submitted Doc. I.1 Application form

Document B Collective dossiers - claim concerning steps taken and Appendix of Documentation relating to the joint submission
documentation Doc. 1.1

Document C  Labels

Document D-1 Details of intended uses and conditions of use in the EU

Document D-2  List of authorised uses in the EU and actual uses

Document D-3  Details of intended uses and conditions of use for which

import tolerances are required

Document E-1  Listing of EU and Member State MRLs

Document E-2 Listing of MRLs established in exporting countries and

in non-EU OECD countries

Document G~ Regulatory position (Community legislation) for
formulants

Document I Other available toxicological data on formulants

Integrated in Doc. III - Study summaries
with overview and risk assessment conclusions in
Doc. 11

Normally, not needed for BP

i (Setting MRLs is not normally needed for biocidal use)

’

Integrated in Doc. III - Study summaries
with overview and risk assessment conclusions in
Doc. II

Document H  Directive 67/548/EEC Safety Data Sheets for formulants Appendix of Safety Data Sheet for formulants in accordance
Doc. 1.1 with Directive 67/548/EEC

Document F  Article 8(2) Notifications Appendix of Copies of notifications (in case of existing active
Doc. 1.1 substances)

Document J Confidential information Appendix of Confidential data and information
Doc. III

o WEIH 5 LEILL ~ LIS H A AT
o Ny T LCAHEHOME 2 12T 5
o FEEEHEI ORRBRRIEEE & CAZ —IR L L THRH

FEHSGEOBOHIRIX. PPP K ¥ = TOZEEE
YIS 725 LHATJOKRY-%#BP F v T TIIGEIITH
2 aRER IR S L < IESCHITTH B V) A 7 Gl 12 35%
DikEr, & 2VIIGEIOWRMEIZT 5 Z & THE
N7z, PPPFY T COXEAJABPF Y T TEZIC
EIAEN=A % Table 712737,

PPP F ¥ T CIIRERa 5 B s 35 13 I 2 Rk
THEIELEZBAEEZ D ThVWEA L TR AL
BoTkD., JFHIE U TGRSR Z & RSk T
B L B R OMET & RS &8 7 SR TR
BAEOME B X OFRETHK S 2 EHRICEED
H 572, BPF ¥ T T4 ORERDONWHIZCENIIT
HBHRBEMEOME L L UOERICEH TSI L
72 BPF ¥ T TOXHINZPPPH F ¥ TfER A4 F
T4 VEESHET S L IXEOWEI COMEIME TS 5
il % D FRBERAE DO BN 20 5 720 il — P, PrBRAk
kL N SR IZ B3 % 8800 C I AR R B oD
W7+ — L &38R ED T+ — LH3MH Sz,

PPPH F ¥ TR A4 F 74 VEESWET 6 L < IX5
6ULET CIIFE R TIE B RR & 7z il sl U 2 8k < h
THELY, BPF Y IMERAA &V 2T CHINOG
W OEEIZR S LT\, L LAAE, BPFY
IRIRHA XV A TRIFIFETOT — 2 BREH IC
Ao B fuuetE, (standard formats) Z 4 L. R

FRILE 2024

B0 GBS Ry /N L AR L 22 BIC L 7z,
EHIZEDEREHIZEL TR EOKRREHAT 5
rO—EHREEML I Tz,

R T B Az Z 2oz id#k$ 2 20
AR (note) AR E R TV, XSl HzIzT —
A DG ERTEHEMEZ 27 (reliability scores) % it
5T B HCEM§ 5 CAA T X v b RFHl & idk T 5
WeHT SN Tz,

F— 2 FRIZR T B kB TR U 20 kB
NdBLEAITIE. 7O Y & P % Gl 5 Rk
A23d . kERIZB T 215 M A BH T 5 RIS
B A CRRBRIESE HY 0 B FH ECHEH O R HE R A Bl e %
L7220 ACHINO—EE LTRET 2 K512
U7z alBRIESEH O B GO H D BEUERRIZ 8 2 2
V2 & GRS 2 2 DTERL & & & IZE-id 5 CAA T X
VbR A AL A B AR S h Tz,

EINE, ASIZxG$ 5 CHIT-A. BPIZxHBd %
XHINEBIZA T 6, 22T D0 TR RS 3
HFDY Z b (F- 2 EREHNEE FEHANE) % Pt
FTHI LG5,

PPP F ¥ T DR REIGABREE O E I L OB 51
GENTWE{EY T Y 3 v ORGP EEONM, 1
BT — 4. ) A RHBEOM L EIEBP N Y 2T
SCHTIOA FME /BB & W32 5P S ik 4 5 & 5
12U 72, SCHINZE. ASISHIR T % SCHI-A. BPIZxt
JB¥ % XEI-BEBPHOASOHIZ L 5 27 DOk
PEREA T & 2 SCHIL-CIZH3 i bz, BPF Y T Tld
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MIES (EU) ST 2 EMRERREEME Q&R &

THEINZEI L T & SCGHI-A,
28 & AU EABR S 5
YOREHENE L FHEAIE) AT 5L L,

PPP F ¥ T OREREIIEE 2 &5 725 DIEZBPF ¥ T
ESCHE TR & GHTd 5. PPP R ¥ ORI
M LE D, BPF Y TOXENZEHFE I+ — 24
EVL O ORMNLEHEBGFET 5,

BPF Y IfER A4 &4V A TR T F oy
IHDT 5 — LF2MIHTENZTHASIZHIE T 57 5—
FAOEERIEH, ZBPIZRIGT 5/5— F BOEKRIEH
IZOWT, TEWR/GABOA R, 1L 2V EHONR

o

II-B. II-CHTHIH L 7=
DYZAL (T4

A HE

RY,
Fig
e

2. F

BP

I E¥eN  Comparison of formats for PPP Dossier and BP Dossier

REHFFEN Y IBRXOEBLSROFKR—Z D1

BN W &5 . FEMEOEE 2Lk %

LDFE ST, XENTOY Y Y 3 v BEHIZHONT
Fry 3Ll -5TC0,
PPP F ¥ T & BPF ¥ T CORKRD LKL A Table 82

LBITRT X S IZBP F ¥ T Ok X CAD EAf )7
(CAs’ Report) O & IZITFE—I12xh T3
ig. 41T XS ICPPPF Y T OMGEE £/ 75

7 & IE 5 RMS O Rl 5 75 o i 12 13 5% 7 2 8
ML 5717,

F ¥ T TIRAHRD K 5 12 CEHIHFIZCAR T X v

Item

PPP Dossier

BP Dossier

Type of formats

Example formats for selected end points

Standard formats for most relevant end points or items

Guideline vs. non-guideline
studies

Two different formats:
Simple Tier I quality check and detailed Tier I
quality check

One standard format for both quality check and
presentation of results and conclusions
(no redundancies)

Quality check and presentation
of results and conclusions

Two different formats:
Tier I quality check and Tier II study summary and
evaluation

Structure of formats (whether
structured with (sub) headings
in greater detail in the methods
and results part)

Example formats of detailed Tier I quality check
have a detailed structure to allow for an appropriate
quality check

Very detailed structure with guidance on which
parameters are to be filled in

Justification of non-submission
of data

Not included in the formats; to be described as free
text

Form provided to be included in case of
non-submission of data

Commentary areas for
Rapporteur

No; dossier as stand-alone approach

Yes; all-in-one approach with specific commentary
areas including separate fields for “Evaluation by CAs”

Summary tables

In Tier II, examples of results tables are given

Sample results and summary tables

Guidance notes

Comprehensive, but only general; example formats

Guidance notes integrated in the formats

Complete BP Dossier

List of abbreviations

1)To append: List of end points

Summary Dossier CAs’ Report
Doc. | Doc. |
S Overa]lan d Evaluatiolr)l
Assessment? eyl
Doc. Il Risk Assessment N Doc. Il Risk Assessment
Doc. II-C ||||| Doc. II-C
Risk Characterisation (for use of AS in BP(s)) l/ Risk Characterisation (for use of AS in BP(s))
L 1 L 1
Doc II-A (AS) Doc II-B (BP) Doc II-A (AS) Doc II-B (BP)
Effects Effects and Exposure Effects Effects and Exposure
Assessment? Assessment? Assessment? Assessment?
Doc III-A (AS) Doc III-A (AS)
>) Doc III-B (BP) ) Doc III-B (BP)
Study Summaries Study Summaries? Study Summaries Study Summaries?

2)To append: Reference lists

1)To include 1.1 Subject Matter
1.2 Overall Summary and Conclusions
1.3 Proposal for Decision (Annex I, IA, IB Inclusion/Non-inclusion)
Appendix: List of end points. ; Appendix: List of abbreviations

2)To append: Reference lists

Check for completeness
Doc. IV-A (AS) 2
A Doc. IV-B (BP
Test and Study Reports m et il Study(Relzorts

Initial check for completeness of dossiers

Structure of BP Dossier and CAs’ Report
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Complete PPP Dossier

Monograph

Report

Summary Dossier

Level 1 Statement of subject matter and the purpose for

which the monograph was prepared [Doc. A, C-E, J,K&M |

Tier Il
Overall assesspaént of Application and Conclusions

(iricluding List of endpoin
Doc. N

Level 2

Reasoned statement of the overall conclusions which the Rapporteur Member
State believes should be reached on the basis of the data and information

provided, or available, taking account of relevant evaluative
Doc. G-l &N

Annex II (AS)
Summary & Annex III (PPP)

LR mﬂf‘ﬂﬂ,\ Level 3

and decision making criteria

Proposed decision with respect to the application for inclusion of the active
substance in Annex I, the proposed conditions and restrictions to be associated
with any inclusion of the active substance in Annex I, together with a reasoned
statement as to the reasons therefore, taking account of relevant

evaluative and decision making criteria

Evaluation Tier Il Summary &
Doc. M-Il Evaluation
Doc. M-Il

S Sy

Quality Checks
Doc. L-II Doc. L-llI

OO0

Quality Checks II

Level 4

‘Where relevant, a statement of the studies and information believed necessary to
permit a decision to be made, or a statement of the studies and information necessary
for the removal of any conditions or restrictions associated with the

- Tier |
Reference List Reference List

proposed inclusion of the active substance in Annex I
Annex A Listing of the available data and information
(Annex II and Annex III) Doc. |, J &L

[ Supporting Documentation (Doc. A-J) ]

Annex B Rapporteur Member State’s summary, evaluation and assessment of the data and
information submitted or available, in the light of relevant evaluative and decision

l Completeness Check (Doc. O) ] making criteria, providing the scientific background to the conclusions reached
and proposals made at levels 2 to 4, together with a list of the tests and studies
Annex II - relied upon for the conclusions reached Doc. C-E & G-M
t and Study Report:
012 anDOC' K)i“ LI (Test anﬁnsnti)é}l,l{zepons) J Annex C Confidential information and information relating to
Doc. K-I1I the collective submission of dossiers Doc.B & J

Structure of PPP Dossier and Monograph

N RFHD A G T A A H D HIETE DIERK L 723X

EEFMEICZOEEHEIAADRLL T LI
5o Tz,

BP F ¥ TR OBRIZ N o Bk A K54
HOUEIDMBEEZUET 2 EZN T EN T ITlD S
. OECD F ¥ T ORI F ¥ T/FR A A K4~
BOWEI 2 6 KREARETII AW TIER Sz,

BP#§4798/8/ECIZ2012-6 H27H O] A X h /=
BP#{ HI|528/2012%) Tl % #a 2 5 7=, BPHLHI528/
2012 F T2 T2 v TOEAIZIUCLID & 75 - 7=
(BiHII528/201255795%) .

OECDRYIHA L X

OECD F ¥ Z#XUFOECD F ¥ 97 4 & ¥ 2 TR
Eh7z, OECDF YT H A &Y ZIZEUD F ¥ ZAERK
HA R T4 VESHETIZHED W T,

OECD F¥ T Hi4 & ZDM%E (Appendix) 12/
DA F M 7z AR R S RN RS IS B L T
EUD F Y ZAEKAHA F I 4 2 DEDEIFIERLT T
Hotz, L LB EOMEICLDZ<ORML
(heading) KX OV/NRH L (sub-heading) 20 iA
Fhae b dllBH (executive summary) 23D A
$h7z, OECDF YT H A &V ZADhiEE (foreword)
POREHICE S &, HRICKEDAEFA T4
MOMEIIEUD F o B AT A F 74 VICHHE N
72ASEFRIDASIZBIRT5 8 DThH - 7z,

OECD F ¥ 44 &£ ZTHLEUD F ¥ AR A 4
FIA4VESHATERU LD F Y T3 CHA-OTHE

FRILE 2024

XNz, L LahsEULSOOECDIYEE O
i % £ L T CEATO—EBIZB L TidTable 912/R
FTEINCKENGETELE SN2, F3GEATO
DOXEIZEA L TIZOECD F ¥ = 4 4 & v Z{LEWE
HATIEFAEL TEWMAEMH, 7 xu T v & ERzE
YWEHTIEAAEL B o T,
OECDINEEM THF — 2 FREH DE N H %
72, FroZHD T+ —LThHDHXEODN, 3F
HEABHD 7+ — 4 THBASITHIGT 5 7 — & iRk
EHH, SELIE 5 7 — 2 EREH 2 DWW T
W/ RBOEMS 4 F v 2§57+ — 4% OECD
FYTiiA &2y 20MEICFERIN TS, &
[l D FR Y 5 T B E U TR % & S h iz,
OECDINHEMTOF — & FRIEH D@\ 1T Tk
<. F =2 LREBRICBD 55 A OECD N [F ¢ 2
55ZLX0H, OECDFY T TIZOECDE S Y X7 4
(OECD numbering system) % JEH|& L Cifl4 5
Zrli&h7z, OECD kB H &S (OECD data
point number) & FHEAZOECDMYWE, HikTH %
EU. KE., #F+ %, HR, £—2 51 7OHEKIH
H/F—=23—-FF 58 L IZEROAMEE 2 biE L
- —EERNHTA LY DK S— 4 (ASIZBI$ 5
THH) &/5— 15 (BB 20EH) 1omRdhiz,
OECD F¥ = #4 & ¥ ZiFpidko X 5 12t e
M. BEMA. 7 2 a® v LIERESEWEH’S 5,
(L2298 1 19984 12 FI IR A3 KRR & F119994F- 12—
WETAVKER. 20014F-3 H A 85 18GT 2 4% T, 20054F-5 H
2 ET AOECD N E TH@sk R & LT X h
BRRE 75572, WAEANE 2004452 A RRA £, —EB
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LELIEREN Comparison of titles of Supporting Documentation (Documents A-J) required in 1663/V1/94 Rev.8 (EU
guidelines for the preparation of dossiers ) and the OECD Dossier guidance

1663/V1/94 Rev 8

OECD Dossier guidance

Chemical substances

Microbials

Pheromones & other Semiochemicals

Document A Statement of the context in which the Purpose Purpose (statement of the context ~ Purpose (statement of the context
dossier is submitted in which the dossier is submitted)  in which the dossier is submitted)

Document B Collective dossiers — claim concerning Task force information Task force information Task force information
steps taken and documentation

Document C ~ Labels Labels and leaflets Labels and leaflets Labels and leaflets

Document D-1 Details of intended uses and conditions of ~Supported uses Supported uses Supported uses
use in the EU

Document D-2 List of authorised uses in the EU and Registered uses Registered uses Registered uses
actual uses

Document D-3 Details of intended uses and conditions of ~ Supported uses in (N/A) (N/A)
use for which import tolerances are required exporting countries

Document E-1 Listing of EU and Member State MRLs Existing MRLs (N/A) (N/A)

Document E-2 Listing of MRLs established in exporting  MRLs in exporting (N/A) (N/A)
countries and in non-EU OECD countries countries

Document F  Article 8 (2) Notifications Statements of intention to  Statements of intention to submit ~ Statements of intention to submit

submit a dossier a dossier a dossier

Document G Regulatory position (Community Regulatory position for Regulatory position for Regulatory position for
legislation) for formulants formulants formulants formulants

Document H  Directive 67/548/EEC Safety Data Sheets Safety data sheets for Safety data sheets for formulants ~ Safety data sheets for formulants
for formulants formulants

Document]  Other available toxicological data on Other available toxicological Other available toxicological data Other available toxicological data
formulants data on formulants on formulants on formulants

Document]  Confidential information Confidential Information ~ Confidential information Confidential information

WET E N 7220065-8 AR FAET 5, 7z uEV &G
HWZEYE FIE 20034 A2 D2002F-9H R FAES %o

L2 L2656, Table 1012/7¢ & 9 I1ZOECD F &
I A &Y ZALEYE 200545 H 55 28GT T8 X
EZATJRL-OD—FIZONWT LT ¥ L — R
BRI X T s o7, T, Bt hTn3
FCHR B TIER AL L 72 & O % Higd 5 L ikBR O 4y
Tt boTHME LI 2LEEE TE & % 5%
TR N T B2 2 Cikdlifich g
W LA AREL TWB ERZT SN BEN
Ho7z,

OECDF Y TH A &Y ZAMNEUD F ¥ AR A A F
T4 VEHESMENIIH DWW TEK &7z & 5 IZOECDE
75T HAX Y ANEUD F Y Ml H 4 F 54
VEBTWETIZHDOWTER & iz, OECDE/ 757
HA XY 2 CEWEN?, MEMMY., 7xu%
v ERBEEWER? 2 H 5. LFYE 1319984
IR AR & 3119994F 12 —FEGET 23 KRR, 200143
AAHE1GET 88T 200545 H 152821 2 OECD I
WETH MR L CEHEh A>T 20
AT - 728G & 0 RFRIZ 200844 F ik & 25 >
T3, MAEMHIZ20044F-2 A RAZES., —IBET &
N722006FE8HIR A GEHET 5, 7 x v T v RS
PR N 2003422 £ D 200249 H IAMFIET 5 .
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OECD¥1TD20044-7 A [BRYE, fiHE, K= a2 —
Z (Environment, Health & Safety News) | 5516529
I, R O BLH O FER O 72 b D104
(ten-year vision) IZ&B LI &ML ENTHBD, Z
DIEENT [ A e B — 5 3 S84 O BLRI A~ D A
BEOHML] &L 2 ckshz, ZOXHIC
&£ 5 L OECDHYENIZ2014F- K £ TIZ R EHFEAID
Bl 27 4 zFML, g L < I3k A OECD A
KR LT — 25l (£ 27 7) 2hoE g
L <3 2 2 G#lli 2 Bl o5 O A}
Wi &5 Z &R, OECDHNEIE o #H124 e o
T—=0vx7 ) YT OEZKIZOECDKA T O
T2 (Fyx) Z2EREMRNICHTEST S,
BENBLAIZEETN T,

HiR D & S IZEUTIEEEAI & LT20044F-12 H 31 H A
S5O F Y TIZOECDHA TR T2 & 572,
KETIF20114F-11 H30 H (R FEHE Fd@ A (Pesticide
Registration (PR) Notice) [ FS7% A% 2] 1A% 5 Al
¥ (Federal Insecticide, Fungicide, and Rodenticide
Act: FIFRA) #5 K OSELFRfr shRSE S LR % (Federal
Food, Drug, and Cosmetic Act: FFDCA) D& 5 E T
D7 — 2 PR ORI T BRI O
IZOECD F ¥ 2tk XD HREL S Nze HATIIRE
B FHGEEIREICIR N T 2 RO A2 L, OECD

EFRILFE 2024
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LGN Templates/examples provided in the OECD Dossier guidance

OECD Dossier guidance (Chemical) Template

Example

Document A Purpose -

Document B Task Force Information -

Document C ~ Labels and Leaflets -

Document D-1  Supported Uses O Appendix 3 Part 1 -
Document D-2 Registered Uses O Appendix 3 Part 2 -
Document D-3  Supported Uses in Exporting Countries O Appendix 3 Part 1 -
Document E-1  Existing MRLs O Appendix 3 Part 3 -
Document E-2 MRLs in Exporting Countries O Appendix 3 Part 3 -

Document F Statements of Intention to Submit a Dossier -

Document G Regulatory position for formulants -

Document H  Safety data sheets for formulants -

Document I Other available toxicological data on formulants -

Document J Confidential Information -

Document K Individual Test and Study Reports -

Document L. Tier I quality checks for individual tests and O Appendix 5 Part 1+, O Appendix 4 Part 1 (Annex II Point 5.2.2, Point 5.2.3, Point

studies and reference lists Part 2*2

5.3.2, Point 5.3.3, Point 8.1.2, Point 8.10.1) Part 2 (Annex II
Point 5.2.2, Point 5.3.2, Point 6.2.1, Point 7.4.5)
O Appendix 6 Part 1-5 (Reference lists)

Document M Tier Il summaries and assessments of -
individual tests and studies and groups of tests

O Appendix 7 Part 1 (Annex II Point 1 to 3 and 10), Part 2
(Annex IT Point 4.1, 4.3, 4.4, 4.5, 4.7, 4.8), Part 3 (Annex II Point

and studies 5), Part 4 (Annex II Point 6), Part 5 (Annex II Point 7)
O Appendix 8 Part 1 (Annex III Point 1 to 4 and 12), Part 2
(Annex IIT Point 7), Part 3 (Annex III Point 10), Part 4 (Annex
11I Point 6)
Document N Tier III overall summary and assessment, O Appendix 9 O Appendix 10 (Annex II & IIT)

conclusions and proposed decision

(Annex II & III)

Document O Completed Forms for the checking of dossiers O Appendix 11 Part 1-3 -

for completeness

(Form 1,2,5 only)

*1: Tier I summaries of individual supervised residue trials submitted in accordance with the section residues in treated products, food or feed

(Annex II, point 6) should be compiled using this form

*2: Tier I summaries of soil dissipation studies (Annex II, point 7) should be compiled using this form

Py opk a8 A L2z, K264 (20144) 5H15H
i TR SR EERE IR 3 2 R DT (P
ITHA XY R)]PDIZTOECD FY T H A4 &Y AT
XNTWAEREIRICAARIZE T 2 FEAOEREA
DEN - BIEAAT - 72X 2R L 72,

20114E5 H20H TRk ) — 260& L TAE IR
7 TREBEOAFFBEDGE & FEIED T A &4V AL
#]39013, OECDHRTO F Y ZofH»RI AT
Wiz, LA LA 5 SCELICE L iRl S50
U A MSPRI R AN, FERE THESE (R g 1ol RS
) FEAIE LCESREhawvwkidehTesh, Z
DZ AR TS RAETh S XEERD S
EEICHERT B Ll Tz,

19984E-A> 5 200541241 TOECD F ¥ T H 4 &~ %
PHET XN T =BD20024E10 H I X hizw — 2
Vg oy TOWEE [20029-10 A4 4 7 THREOHBL/
BETE T2, B3R, N 49 4 FOBBNCES
55— 2. FHlil K UORBOETY —LDT —2
gy 730200345 220 TR ) — 220 &

FRILE 2024

LTALREh Tz, ZOREHEPIIFETvs T
L CIRBRAE ER DT v T L — b 2 TE 570
MxesZ e, ABREICK->TRICHKERIZT S Z &,
T3 Z b (robust) MEEEHET V7L — b, HEED
BRI Tz, TD20024EDT =22 3 97T
DEEITEEDNTOECDH#M T v 7L — M EM T L —
7" (OECD Expert Group on Harmonising Templates)
H20044F-123% 2. X, OECD#FIT >~ 7L — b (OECD
Harmonised Templates: OHTs) & & 381040
TV = FEIER, BRLZ L, 20065121387
FHOOHTH MER N7 Z ENOECDH#HMT v 7L — b
DOFEHEELOH A IRz TO B,
OHTDIERICEE S NIZikER A A ¥ 74 v T v T
L— Mo, AERABE S W E (North American
Free Trade Agreement: NAFTA) TOREHE G
e 22N BEEAD 7 — 2 F0liic gk (Data
Evaluation Record: DER) ¥ 7L — k. Hixk®BP
H598/8/ECTDBP F v TAEK i 4 &£~ A, EUT®D
PEAFAL 2 BRI OECD &k FE AL 2. (High
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Production Volume : HPV) &4 ki a5 4 F
TORBASROMEDOEB TN D 12D DT — 2 A
ffifH X 3IUCLID. OECD HPVIL#WE 71z 5 24
RT3 e MR EEHE TS T TV — P e
BEFENTWAEN, BEOOECD FY A &4 2
WBE R IR TR,

ZDZENSOECDF YT HA &Y 22RO
ERBAE OBEE O L IZOHT DI & KM L 72 ¢ D
Tldhr-72E2 %,

BhUIC

EU PPPOASKGR /KB HEHIZHEM 5 F v O
RAIIJE B WETRBMAEC 72720, @IS
LzFyahp o f§lfEaRL-0@ED Fy ik
DERBEFIARNT 5 F ¥ TOERICH T 3B
. EDHA LY RS> THHER Sz Py 2%
MBI ENRETHS, OECD F ¥ iR A OECDHN
WETHH N3 &5 1245 T» 50ECDHEET
D FEFRASD B §it /6 % L H IZEUTDPPPOASK R
KRR FERIZ R U 22 B2 TS 30k L 7= S s i
AHIZ s 572, L2 L&A 6 OECDITEER O 7 —
APRDENE H D, OECDOMFRBELIZEE I N T
W5 &9 %1O0 F Y T COECDAMMEE Iz T %
3L A, BIASOA R HF A LIS TR
IZHEL VWORBIETH 5,

Z DS & R 5 7280 DD fH A X
NTETVBEN, ZOKS BEEOETMIZOVTIE
WINZRET 52 & &35, ARTil#i L 7235
DT, HHREORLHETNE LR TE D LD
ICHAELHANDY) v o BIEET 5 & DIZDNTIE,
[SIHISCHR] OBCY v 2 dea R L =0T, JEl % fifg
RN NEERTH 5,

51 A3k

1) EC, “Directive 91/414/EEC (O] 1991.08.19)”,
https://eur-lex.europa.eu/legal-content/EN/TXT/
PDF/?uri=CELEX:319911.0414 (Z:H12024/3/18).

2) EC, “Regulation 933/94 (0] 1994.04.28)”, https://
eur-lex.europa.eu/legal-content/EN/TXT/PDF/
Puri=CELEX:31994R0933 (£:182024/3/18).

3) European Commission, “Guidelines and Criteria for
the Preparation and Presentation of Complete Dos-
siers and of Summary Dossiers for the Inclusion of
Active Substances in Annex I of Directive 91/414/
EEC (Article 5.3 and 8.2), 1663/VI/94 Rev. 5
(1994.08.03)”.

4) European Commission, “Guidelines and Criteria for

60  Copyright © 2024 Sumitomo Chemical Co., Ltd.

the Preparation and Presentation of Complete Dos-
siers and of Summary Dossiers for the Inclusion of
Active Substances in Annex I of Directive 91/414/
EEC (Article 5.3 and 8.2), 1663/VI/94 Rev. 6
(1995.01.31)”.

5) EC, “Regulation 703/2001 (OJ 2001.04.07)”,
https://eur-lex.europa.eu/legal-content/EN/TXT/
PDF/?uri=CELEX:32001R0703 (£H12024/3/18).

6) EC, “Regulation 1490/2002 (O] 2002.08.21)”,
https://eur-lex.europa.eu/legal-content/EN/TXT/
PDF/?uri=CELEX:32002R1490 (£H2024/3/18).

7) European Commission, “Guidelines and Criteria for
the Preparation and Presentation of Complete Dos-
siers and of Summary Dossiers for the Inclusion of
Active Substances in Annex I of Directive 91/414/
EEC (Article 5.3 and 8.2), 1663/VI1/94 Rev. 8
(1998.04.22)”.

8) OECD, “OECD Guidance for Industry Data Sub-
missions on Plant Protection Products and their Ac-
tive Substances (Dossier Guidance), Original ver-
sion (1998.07), Latest version Rev.2 (2005.05)”, frf
ErEHFMTEZMRAONTED RN AEX
N7=D3 I Z 5 < 199847 H it 55 #r D FEHrflk i3
2005.05ff DRev.2 TA X (Main document) (ZLL T
D) v 7 https://www.oecd.org/chemicalsafety/
pesticides-biocides/34870180.pdf (£:Hi2024/3/18).
BRI T 7 A HIEN, LUFDY) v o481
187K https://web-archive.oecd.org/2014-11-19/
81844-oecdguidancedocumentsforpesticideregistra
tion.htm#dossier (£:HH2024/3/18).

9) OECD, “OECD Guidance for Industry Data Sub-
missions for Microbial Pest Control Products and
their Microbial Pest Control Agents (Dossier
Guidance for Microbials), Original version
(2004.02), Latest version Rev.2 (2006.08)”, # )i
ARIN=DIZHZ 5L 2004F-2H M TASUILLT
DY 7 https://www.oecd.org/chemicalsafety/
pesticides-biocides/30919600.pdf (£H2024/
3/18).

MEIBE T 7 A&, ITOY) o5k
18718 https://www.oecd.org/fr/securitechimique/
pesticides-biocides/formatsandguidancedocu
mentsforbiologicalpesticideregistration.htm frfJ&
PR TEZIRA SN TH D mifr O HEH ki
2006.08F} it TASLIZLLTDY ¥~ https://web-
archive.oecd.org/2012-06-14/115378-43435253.
pdf (1#2024/3/18).

MEIERT 7 A EIEh IR D) v 2RI
15718 https://web-archive.oecd.org/2014-11-19/
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81844-oecdguidancedocumentsforpesticideregis
tration.htm#dossier (£1#2024/3/18).

10) OECD, “OECD Guidance for Industry Data Sub-

missions for Pheromones and other Semiochemi-
cals and their Active Substances (Dossier Guidance
for Pheromones and other Semiochemicals) (2003)”,
AFLLTF DY) v & https://www.oecd.org/env/
ehs/pesticides-biocides/31919832.pdf (H#
2024/3/18).
MBI T 7 A GrElEh, BT O v o7 %1
{87 https://web-archive.oecd.org/2014-11-19/
81844-oecdguidancedocumentsforpesticideregis
tration.htm#dossier (£1#2024/3/18).

11) European Commission, “Guideline developed with-
in 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)”.

12) EC, “Regulation 2229/2004 (O] 2004.12.24)”,
https://eur-lex.europa.eu/legal-content/EN/TXT/
PDF/?uri=CELEX:32004R2229 (£:H12024/3/18).

13) European Commission, “Draft Commission Regula-
tion of laying down further detailed rules for the
implementation of the fourth stage of the pro-
gramme of work referred to in Article 8(2) of Coun-
cil Directive 91/414/EEC, SANCO0/10157/2004
Rev. 5.2 (2004.04.08)”.

14) European Commission, “Guidance document on
the preparation of dossiers and draft assessment
reports for substances covered in the fourth stage
of the review programme referred to in Article 8(2)
of Council Directive 91/414/EEC, Sanco/10393/
2004 Rev. 4 (2004.10.08)”.

15) European Commission, “Draft working document
concerning the data requirements for active sub-
stances of plant protection products made from
plants or plant extracts, Sanco/10472/2003 Rev. 5
(2004.07.06)”.

16) European Commission, “Draft working document
concerning the data requirements for certain chem-
ical active substances and plant protection products
containing such substances, Sanco/10473/2003
Rev. 4 (2004.07.06)”.

17) ECB, “Technical Notes for Guidance on Dossier
Preparation including preparation and evaluation of
study summaries under Directive 98/8/EC Con-
cerning the Placing of Biocidal Products on the

FRIL® 2024

Market (TNsG on Preparation of Dossiers and
Study Evaluation) (2002.03.28, formatted and edited
in three individual parts in pdf format 2008.02)”.
LT D3 2078 —  THEK

Part I: Dossier Preparation
https://echa.europa.eu/documents/10162/
983772/bpd_guid_tnsg_dossier_preparation_part_
i_en.pdf (£H62024/3/18).

Part II: CA Reports Preparation and Presentation
(CAs’ Report Guidance)
https://echa.europa.eu/documents/10162/
983772/bpd_guid_tnsg_dossier_preparation_part_
ii_en.pdf (£:H82024/3/18).

Part III: Standard Formats for Study Summaries
https://echa.europa.eu/documents/10162/
983772/bpd_guid_tnsg_dossier_preparation_part_
iii_en.pdf (Z12024/3/18).

18) EC, “Directive 98/8/EC (0] 1998.04.24)”, https://
eur-lex.europa.eu/legal-content/EN/TXT/PDF/
Puri=CELEX:31998L0008 (Z:H2024/3/18).

19) EC, “Regulation 1896/2000 (OJ 2000.09.08)”,
https://eur-lex.europa.eu/legal-content/EN/TXT/
PDF/?uri=CELEX:32000R1896 (£:H:12024/3/18).

20) EC, “Regulation 2032/2003 (O] 2003.11.24)”,
https://eur-lex.europa.eu/legal-content/EN/TXT/
PDF/?uri=CELEX:32003R2032 (£:H12024/3/18).

21) EC, “Regulation 737/2007 (O] 2007.06.29)”,
https://eur-lex.europa.eu/legal-content/EN/TXT/
PDF/?uri=CELEX:32007R0737 (£H12024/3/18).

22) European Commission, “Guidelines and Criteria for
the Evaluation of Dossiers and for the Preparation
of Reports to the European Commission by Rappor-
teur Member States Relating to the Proposed Inclu-
sion of Active Substances in Annex I of Directive
91/414/EEC, 1654/V1/94 Rev. 7 (1998.04.22)”.

23) European Commission, “Guidance Document on
How to utilize PPP Dossiers/Monographs and
Existing Substances (ESR) Dossiers/Risk
Assessments for the Preparation of BP dossiers/
CAs’ reports (2003.11.21)”, https://echa.europa.
eu/documents/10162/983772/bpd_guid_
guidance_use_ppp_esr_for_bpd_dossier_
preparation_en.pdf (£:1#2024/3/18).

24) EC, “Regulation 793/93”, (O] 1993.04.05)”, https://
eur-lex.europa.eu/legal-content/EN/TXT/PDF/
Puri=CELEX:31993R0793 (£:1#2024/3/18).

25) EU, “Regulation 528/2012 (O] 2012.06.27)”,
https://eur-lex.europa.eu/legal-content/EN/TXT/
PDF/?uri=CELEX:32012R0528 (£:H:12024/3/18).
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26) OECD, “OECD Guidance for Country Data Review

Reports on Plant Protection Products and their
Active Substances (Monograph Guidance),
Original version (1998.07), Latest version Rev.3
(2008.04)”, (I EE A EHIR THEEMA SN THD,
RN ARSI N0 %% 5 < 199847 H IR, i #i
DFEHTHRIZ2008.041f DRev.37ZNALANDY) v o
DEIEHER L TS R EER T 7 4 Vi 5]
SN LUND Y v 2 BIZ$8R https://web-archive.
oecd.org/2014-11-19/81844-0ecdguidancedocumen
tsforpesticideregistration.htm#dossier (Z#
2024/3/18).

27) OECD, “OECD Guidance for Country Data Review

Reports on Microbial Pest Control Products and
their Microbial Pest Control Agents (Monograph
Guidance), Original version (2004.02), Latest
version (2006.08)”, IAICAFKEIN7=DIEBZ 6
20042 AMCARSUI LT DY 2 https://web-
archive.oecd.org/2012-06-15/174170-30919574.
pdf (21€2024/3/18).

MR GER T 7AICaEI SN, DITDY v o %I
167~ https://www.oecd.org/fr/securitechimique/
pesticides-biocides/formatsandguidancedocumen
tsforbiologicalpesticideregistration.htm (ZH
2024/3/18).

TEEPERIRCE XIS T = HT O H IR
132006.08{H i TASCIZ LI T DY) 2 https://web-
archive.oecd.org/2012-06-14/115313-43464397.
pdf (Z2162024/3/18).

BRI T 7 A EIEN, BLF DY) v o5k
#8718 https://web-archive.oecd.org/2014-11-
19/81844-oecdguidancedocumentsforpesticidere
gistration.htm#dossier (£:H#2024/3/18).

28) OECD, “OECD Guidance for Country Data Review

Reports for Pheromones and other Semiochemicals
and their Active Substances (Monograph Guidance
for Pheromones and other Semiochemicals)
(2003)”, AT LI FDY v https://web-archive.
oecd.org/2012-06-15/162404-2633493.pdf (=4
2024/3/18).

MEZERT 7 Ayl Eh, DIT oY v o %1
87~ https://web-archive.oecd.org/2014-11-19/
81844-oecdguidancedocumentsforpesticideregi
stration.htm#dossier (Z:182024/3/18).

29) OECD, “Environment, Health & Safety News, No.

62

16 (2004.07)”, https://web-archive.oecd.org/2012-
06-15/156400-32914756.pdf (Z:HH2024/3/18).
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30) OECD, “A Vision for the Future - A Global Ap-

proach to the Regulation of Agricultural Pesticides
(2004)”, https://web-archive.oecd.org/fr/2012-06-
15/155114-33854658.pdf (%:1H2024/3/18).

31) US EPA, “Pesticide Registration (PR) Notice 2011-

3 Standard Format for Data Submitted Under the
Federal Insecticide, Fungicide, and Rodenticide
Act (FIFRA) and Certain Provisions of the Feder-
al Food, Drug, and Cosmetic Act (FFDCA)
(2011.11.30)”, https://www.epa.gov/sites/default/
files/2014-04/documents/pr2011-3.pdf (=
2024/3/18).

32) RMAKPER, “REIEE SR RTIFICSE M % BORHC

DWT (RY A4 &V R), 260 KH5375 (K
26(2014)4E-5H15H), I FT O FriRIL 3L 53073
5 (AHI3Q021)F9H9IH)”, M A E Frhi € &
AONTED IRFMOBHRALIZLLTDY v
https://www.maff.go.jp/j/nouyaku/n_sasshin/
attach/pdf/dossier-10.pdf (ZHi2024/3/18).
BRI T 7 A HIEN, LN DY) v o5k
187/~ https://www.maff.go.jp/j/nouyaku/n_
sasshin/dossier.html (£:182024/3/18).

5 58 B AR R MK PRV B s bl 2 v & —
(Food and Agricultural Materials Inspection
Center: FAMIC) ORI TF D% A4 MR TESED
BilF i3 £ Z28IEREZP (Under translation) T
/R X Cuisuy, https://www.acis.famic.go.jp/
eng/shinsei/index.htm (£:1#2024/3/18).

33) OECD, “Guidance Document on the Planning and

Implementation of Joint Reviews of Pesticides, Se-
ries on Pesticides No. 60, ENV/JM/MONO (2011)
11 (2011.05.20)”, https://one.oecd.org/document/
env/jm/mono(2011)11/en/pdf (Z12024/3/18).

34) OECD, “Report of the OECD Workshop on Elec-

tronic Tools for Data Submission, Evaluation and
Exchange for the Regulation of new and Existing In-
dustrial Chemicals, Agricultural Pesticides and Bi-
ocides, Ottawa, October 2002, Series on Pesticides
No. 20, ENV/JM/MONO (2003)6 (2003.05.22)”,
https://one.oecd.org/document/env/jm/mono
(2003)6/en/pdf (£:182024/3/18).

35) OECD, “OECD Harmonised Templates - Updates

and history”, https://www.oecd.org/ehs/templates/
overview-previous-templates.htm (£:1#2024/3/18).
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BREZMOPHDEFEOEEHERE

oh'E ST A\ D ER) $H &

3 TATOAL
RELEEE

9 EREHEHERO
EBEICHS

S

MRSt L& v 2 —
KRF AT ) —
B #
PRIEF 2
E W # X
KIFITART MY —
oA Ok ®

2C®HIC

FRIESE L, O BEEREON S EDTHF
v ) AR (DNA) U KK (RNA) OREEK 7
THBHX L F FBIUZOFEREEATKE T
BIEIEFHORIT B %, HERDILS T EEIEFRLPUAE
ML IZHE LD, DNAE 72 1ZRNAD L ~)LTH KIS
fEFHT3Z 05, BADIED, BEMEEBLHETE
PRI 28 LIRS & L THIff 2 T 5,
20204542 & D3EMN HORERTFFoM H 27K & h,
EINT® % < OBISERSEHWEIR IR SE S OWFFE R EL
DA TNS, L. BEBEESIZERNOREERTH
fR IR en b, (LFHBANC X 2 RELEARTR
=5y 1 F THARET S 7280 DDrug Delivery Sys-
temIEOBFE B WHHIZITD TN 5,

REEESLOMREEERICH T 53E

— R IR R AR I K D EE X, 20
MFZ B THMER A DAMIFC &S affEs 655
VIR LAF PR E U CTEEERT S, [
AP S PO L 2RISR h 330D Zh 60
AW ERET 2 Z L WD, ME 23 95%FE
IZEEEHTI LNV, F ) TXY LA F FRKMY
1. EESOMEETF (X742 —7 9 b)) IEHL, B
PARBXES 52 06, MREHETOMNE 2 HE
T5728. INSAMYORMEE B4 IEL < SHli L
432 LR3EETHE, LrLars, HNRSE
Z) TR LA F FAMN IR LR & DL
LTWaEdruvw 257 4 —%THHT2Z 213
#EL <. Mo RS [FE R W E SO RE & % 72
i iR ETH %,

20184 IR AE T B A 20 6 [ RSB IR SR i D fi 'L D 41
REFHIIZ BV TEET N FIFZOWT IR X
T KL IR SR O B R IR SR & RS R AN
WEMOEZ TR ENTZ, LI LENRL, ZO0H
Felio#EL 26 KA FIERERTIIREIN TSR
M%@m@ﬁ%&bfi%gﬁm&i¢ﬁéﬁﬁ%#
ML XN B AR EOBIMEIZBI$ 2 R R Eh T
Wil Zory, KGR 125 38 it 0D B3 IR 58 KRR HA G
T H Z &S H RS DR EZIS U 22 At o & B
MR S FH G iofﬁ%éh\@&'%ﬁﬁﬁﬁé
NTNBN, BBEERERISE LDEHEIZDL
%$<EH5_&#T%5i5‘%E¥ﬁ#%%~
BZENYPENTES, ZIT, BRERERMIZHREHM
HIRHEDOHEAED 7280 O EERET — & OHUSG &2 I
) 72 AL ONRD 728, 20214F 1 > & [E 7 52
N B AR AR (AMED) 123\ TR
B K ARG RIE S O BUE - RSB - oy By SRR b Al
DORFET T Y =7 b RSHEFE TS FIF 507,
Bt AT Y 2o MR UBBENERIC BT S8
B RS MO ZE A FEIZ A 53R <. Uik % < OfKER
%4F 5 LC/MS% HIW T o e A% 4R O B S 12 HLD
A TS,

RERERERDAIREE TR 5 h 5 5l
IhFE TIRR SN MBIEREROFERE LS
BT RRVEMERT 5 K ONRVELRURS TR & M B RN 75
I TEE LD (Table1), F72. HEEOKRM
HTIZ2%&kIJICLC/MS (2D-LC/MS) 12k 34+ TR &
LA F RSOV AR XN Tl OD, Aty
MOBEHEMNEE > TS, BT, Ytttk 3
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JELIEWE  Characteristic analysis methods for oligonucleotide therapeutics

Evaluations Analysis methods

Characterization

LC/MS, MS-MS sequencing, melting temperature (UV/VIS), sodium counter-ion content, UV, FT-IR,

CD, 1D-NMR ('H, *C, ¥F and 'P), DSC, TGA, 2D-LC/MS

Specifications
Identification IPRP-LC/MS, melting temperature (UV/VIS)
Purity IPRP-HPLC (non-denaturing/denaturing), AEX-HPLC (non-denaturing/denaturing)
Sodium counter-ion content Atomic absorption spectrophotometry, ICP-OES
Assay UV absorption

2D-LC/MSD st il & ERDAMEDD 7u ¥ = &

N THNE L 22 UVERI & B R & flAA DR 720 b
WSO oy HER e 2 AR & BEAT L 72 il & AE
60

1. 2D-LC/MS%# 47l

i e T B EEEEESR IS, ERR TS E
#MABHMTEAFTF AT — POBA (STL)
R VAF EBRELFHEN TS, ZDBAIE
TR —MBOME T NBRIETIE RS =4 ) T
X7 LA FF (PSPOZMA) HELE TRAMM L L
TER S 5, PSPOZ MR, FAIRE RS 5 O LA B
I Eha 4 Ay <7l a2 2574 —

mAU
D
AEX of ON_1
200
100
0
0 2
mAU
D
500 IPRP of Peak 3
400
0
0 2 4

(IPRP) TiXHHK 4> (Full Length Product : FLP)
EDOREENNEETH B, £l BAX VY RI s u
N5 74— (AEX) TIEFLP & O8I RET H 5
2. ATV A SIRE CEHEO B % M 5 0
WD B - DB EAMEHIEAS L THIE T A,
ZOMEITH U T2DLC/MSY AT L Tid, v 74
v O & 20 H DIPRPIZ & % 45 & B &3 %
119 2 & TAMPIOREERRNT A ATRE & 72 5. DURIC,
20 HEFDOSLA Y T X2 LA F FON_1 (FH :
5-atggattcagagtcagagtc-3’ ; /N7 : DNA ; fHK A :
C197H246N79008P19S19) % 73 H7 L 72 B & 4813 5,
1RICH (D) TAEE(LT b Y Y 4 LGRS b
VY L EGUBEIETAEX 2 26 L Tt RO ¥ —

Peak 3

Time (min)

8 10

Time (min)

2D-Liquid chromatograms of ON_1 (!D: AEX of ON_1; 2D: IPRP of Peak 3)
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Fragment Coverage Map
Ad-sTd-sGd-sGd-sAd-sTd-sTd-sCd-sAd-sGd-sAd-sGd-pTd-sCd-sAd-sGd-sAd-sGd-sTd-sCd (-8)
Average Structural Resolution = 1.0 residues

1 2 3 4 5 6 7 8 9 0 11 12 13 14 15 16 17 18 19 20
Ad- sTd- sGd- sGd- sAd- sTd- sTd- sCd- sAd- sGd- sAd- sGd- pTd- sCd- sAd- sGd- sAd- sGd- sTd- sCd
al8B[6-] (945.1)
al7-B[6-](890.1)

c15[6-] (816.1)

al4-B[5-] (872.1)

c12[4-](986.1)

w8[4-] (649.1)

b11[4-](884.3)

a8-B[3-](801.1)
a7-B[2-] (1042.1)

x9[4-]1(730.8)

wl14[6-] (761.6)

z15[6-] (796.1)

17[6-] (911.4)

w19[8-] (778.6)

Color Code for Ion Intensity

>5.0e + 04

>1.2e+04

Fragment coverage map for PSPO impurity of peak 2 in Fig. 1

SEL=FIZE Ty T L, 2RTCH (D) OAFH 7
A w-2-7wa,8 ) —)L (HFIP) & NV ZFLT IV
(TEA) #IRIIL 72IPRP% FV TR & o7 247 - C
BRI EFERL 72, 1KICH DAEXTON_1% 47 #t
L7z Z A, 3E—uhkitiahs (Fig.1). Zhb
D=2 5FNTHL—TIZF T 9T L, 2RICHD
IPRPH FOEEGMEIT 722 A, BHEZAXY b
NETFaAVAR) 22— 3 VAL EEE»S. #®
R0 FIEIZ 6449.685, 6465.672% K 1°6481.648
DEI/TAY MYy EE M) &7 GHRRE
BREIRL IS OEEII L2 A, Th
ZHPSPOZ 1732 7 i F 4 L 7= Aflid (Migh 5
6449.686) . PSPOZ A1 7 fir D AHIY) (Mist5fE
6465.663) ¥ X U'FLP (Midt 5ifH : 6481.640) Td
LZENPEN LR STz, T2, TNODKFIZDE
[FIBFIZMS/MSHIE #FfE L, #4717 b (BioPharma
Finder 4.1) %MW\ CEAENI AT 5722 A, ES
& 6 & RO R 5N (Fig.2), 20D
£ 912, 2D-LC/MSIZ & 0 ZhfE R #EA A+ ) T 2 L
F N EFE TS ENTE I,

2. LC/MSH
K GRDRZ R [R5, & [Fl— DB &2 H$ 5S4+ Y

IX 2 L4 F FON_2 (B¥|: 5-T"CTTGgtta™cat-
gaaAT™C™C™C-3’ ; /N7 : DNA 5 K3+ 2-0-(2-
methoxyethyl)-RNA ; ™C : 2-O-(2-methoxyethyl)-
5-methylcytidine ; ™c : 2-deoxy-5-methylcytidine ;
FL © Co30H318N69O121P19S10) % I TAMMI D 53
Wi kat Lz, Hlhi@am Lz o LA PRI
(N-1 (T)). (N-1 ("C)). (N-3 (T™CT)). Xz VL4
F PR (N+1 (1)) & K OPSPOZE Hafk %KM
B E UTON_2ISIRIIL., ik 23R8 L 7=,
STHEE— N, 7o, BEIRAE. ML EERTE
ML 728 OO TORMM A TS 2 Z Lid
TELEhote, ZZ T, NFHT7LAT-2-Ta/v ) —
B EUANF LT IV &ML 7ZIPRP T #E% AT
W, UV & BT & A S b TEE T E1T -
7o & RIS 5,

ON_2i13 ) VIR FOSREEICHRT L2V T ATV
F Y —DIREMTH 57280, LCIZHBIT 32/ -1
Ju— FTh-7 (Fig.3), 72, FLP&PSPO% i
R, N-1 (T) &N-1 ("C) 3l + 4y
Tho7lzd, TNHRAOIEELEIZUVI B~ b
I L3R TE L, o2, Z2Z2T UVE =2
DEEEDREBRARY PLOA & VigE L L
T DE 'A% AT,
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95.5%
mAU FLP, PSPO 15.18
1 4E3 3.2% N-1(™C
4E4 7 . (o 0.6%
4 0.7% N-1(T) i N+1(T)
. N-3 X
114
24 12 14 16 18
0 ‘ T [ T T T T T T T T T T T T T T T T T T T
0 2 4 6 8 10 12 14 16 18 20
Time (min)

LC/UV chromatogram of ON_2 spiked sample

17945073
100 zo4
g
g
o] 4
=1 -
5 ] 1196.0032
2 50 896.7505 10250010 ;¢ 1435.4043
£ 1 7969992 =8
= 17171989 z=9
~ ] z=10 I
O 1 T T‘ T T T T . T
600 800 1000 1200 1400 1600 1800
m/z

Mass spectra of the highest peak of ON_2 spiked sample (RT: 15.18 at Fig. 3)

o J =L o LGl E A R 0D T 7,
Monoisotopic masses of the components %UVI:U 7 Dgi‘z ~7 b Tzi@ﬁ&?” 5%
in ON_2 spiked sample BROMMDOA 4 ¥ ot &7z (Fig. 4). fFohi

BEANXRIZ MLAETFAVARY) 2= 3 VAL, £/

Monoisotopic mass Monoisotopic mass

No  Component oneiSclopicmass Monoisoton 74 by o RO & A EHOHD & Bk
1 N+ (D) 7572.113 7572.116 ORGERE AT -7z (Table 2), &IZ, UV u=
2 FLP 7178.057 7178.056 b5 ATEE 5 FRNIE R BT B4+ AL
5 TSRO TI6ROT 162,079 A LI Ly RS b L TR AR A
e el 3 B W & B L 7454 B % T U CFLP,

6 N3 5996.852 5996.860 PSPO. N-1 (T) HLUN-1 ("C) OMxE (B %

ZThZnHH L7 (Table 3), 5%, Uvrua~ o

IELIERCN  Relative contents of the components calculated by UV area percentage and relative ion intensity

No Component UV Area percentage MS Relative ion intensity Conversion factor Relative content
(%) (%) (%)

1 N+1 (T) 0.6 0.5 - 0.6

2 FLP 95.5 92.6 0.964 92.0

3 PSPO 3.5 0.036 3.5

4 N-1 (™C) 3.2 2.2 0.733 2.3

5 N-1 (T) 0.8 0.267 0.9

6 N-3 0.7 0.4 - 0.7
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FSLMSRNTEEN SR TH->TE, BHEAN
7 MLOFEREMAADES Z L I2X D ZOREITE
Tz, k. EREAZFIT 2R3, KBOJIE
DN EIZ X B E DA X+ ALhEDOENR <
Py 7 ZERICDONWTERT U B D S,
KBRS DA ) T X7 LA F FARHYNE. HAR
oy BRI A MBS EPIL T 20, rsav
N T T 4 —ICK D ETORMME 3T 5 Z 213
HTh BB Hh %0, FHHEIT L 722D-LC/MS®R UV
LB RO E A DY BRI T, ARt -
ERAHI D THEHTH 55X 5,

Bhi)IZ
MAEIE19959F 2 6 RFE S B Oy Fradii 2. FC
BURAHN S ZFEL T D, KRB X ORI H BI%
WHOSM LS5 KF Y —id, [ENPMDAR
KIEIFDAZ & ORENYEA & DELEDIED, FHEH» S
WERL < OEEELEZT. BREEOEOEERIES 2
TAERELTE 2, FHI, KBRT AT MY — Tidks
TERRAT ORI VA R T8 A £ %au KAIHR7 b =i
AL FRAE LD 70 — T 2L OSSO i 7R ER
ICREREL T2 OB IEEVIHI 25 T\ 5,
m%ﬁ# SIERL R SR L TilE s n
2% B3 B JFSER 2 DR - i iR o M far R 2
EQZEELTHD ., BREEREED. A EHERD
R DO— 1% &S Z LT, 5l XX RIEGPEZED
JRIZEBRL T & 720,

T

KIFZED—ENEIZAMED XA - 28
D7z 8 ORNSEILAL T FFE B3 [ IR SE SO BLE -
K8 - M R O] Tu v s b (UK
KERA /N R B0%) 1282 KRORRTH S,

5| A3k

1) E7 RSB SEA AT, “HRBERO Wi T
TR & N7 BRI iy, S8R T RIEER K — A X —
¥, https://www.nihs.go.jp/mtgt/pdf/section2-1.
pdf (2HH2024/02/22).

2) 1L 555 SCAS NEWS, 2023-1, 3 (2023).

3) JEAE I A R - AR RS AR R RS i A R R,
“PEE RS O B O R & FHli IS B TERE T
NEREUZDOWT, FAEEEFETE092753 5, (2018).

4) BTG 1F 0, RHERIERESR L 27 b)) —H
4 x> Z,51(1), 11 (2020).

5 JIl E #iw], PHARM TECH JAPAN, 38(12), 2017
(2022).

6) (Mik) R38R AR AR o B, “dF sl R RS 57,
(1991), https://www.pmda.go.jp/drugs/2021/P202
10629002/112773000_30300AMX00292_A100_1.pdf
(2HH2024/02/22).

7) (k) DR E S R AR O B, Bl R RS 5,
(1992), https://www.pmda.go.jp/drugs/2022/P202
21005002/112773000_30400AMX00432_A100_1.pdf
(2HH2024/02/22).
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[# | i | 7 IT |

7 O—&ikiEiie AW EERFEEANOBRF

17 &eelss

TRTOAL 9 ERLBEHENO
RECELE EEEOCHS

&

EK7 7 — VA4
R ZeARE 7 a v 2 828
H & 5h &

T ®IC

FIRTE D BN, HBEDOHESAR [BRES] Lun
IBIRERL BAZEEHB72A950? [2——
IZINTEMATRES] [4 ZAF—I0RBEKE A
NCA K= EAES () ) TR (3 B
EM%&#T%T#B%%%Mzé(E€@J&E\
b0 AEERIZ [RES] L0575 E H
SNTWDE, FEALEDAN, ZOABDOD [RYE
) w#HEiE L THi-oTwa 2755, £/12&-
TIREHTTHLIEDHLEDEH D, HEF LS
DIFIEFIZHFENRETDH B,

HED, & LITRIBBRIE [HRA] &fsh,
PEEECldmixing, WA IEmixer & TR B DIZ A
DEBNTHS, REIRIZWE LTk, BHELAEIC
ADARL X WERES LS REAERELORA D
AL, KICWBE - A E»T &5 & GEARICREK
AT LH%) BELHD., YILF Ly
VDI HEEL TV B E K EBRBINIZIR D 3R
HHERE. T LU THEOFMREINS L5 &)
WRILDREGE DD, 2F &k [IRE] Vb 50,
Al CIFERERIFEOEGERG TIrbh T 5 RE
BRI AL TEZ 2L,

EEAFEEREICETIES

RIEGFEIE (DUP, FEE) & —ItE-T8. %
O IEREBYH B0, T2 TRV E ZICEE
MmO EFD —D2Th 5 1K5 IR O FERIC
TH—HALTEZZN,
JFHEOELEERIEAHS . bhbho ks k7w
Y 2O TR, TN 2Tr—n (5
RAF =) THREOEELR AWML T 5, 2L T,
ZOEGEFIZD 5 & 5> TRA T — ) (R ERTR)
THEEGE L, N2 — L TORR L RSEOINER - 5
BT SR #W TEDILAFAMTIVLEDRD 5,
L, BEZIZICEWN—FL2BH B, ZAr—)
P TEBET ARSI, AT LTy ST o A —

EWEIENBI8T XA =2 DIFAEIZE D, N2 =T
DFREREHRTELVHFIIHL < MES N TS,
A - 2 ICH ka2 ES &, SAHTDO A L —
BEDZ L UhAT =)L) FHENERTH > T,
*E'Sﬁk%@ﬁb~%¢55&?é&(ﬁx7—

), INZT = L DIFIZIEBEEE KT h - 725
DEA A BEN 2 B, ARIZSTTARTO A L — & RHBET
EHVAXDOWMEABETELL LTS, @MONET
TR B> T BEWEELZDEENK-STL
Fo7720, WERTEFHOTLES e BEL
D, VI —DEFKDPTETLE D
EWIERRBEL, NAT—LTOH LV —-DE
FHHT A ZERHETIE AN &I3ABICEHE < 20
Th»9 (Fig. 1), ZOREERRY 2 HE A Tk
D—DOMEESH., T4hbb [RE] Th 5,

— MR R IREE I, B B HI R 2 S Bk
R~ EXRE O A RO TR 2 R THRSICHEE S R
PHL TRO®%., RERE L THIWE NS, ZOH
HBE L Ay UBBMERT £ TOI v v g v &
I DMEFEERIC K 2 BEEMAELAHEMET 5. D
Nbhd &S &7 a v Z{LEEF R0 1R 3 5 B 5 3
Z Gt BY (Contract Development and Manufacturing
Organization, CDMO) T 5.,

Small scale Large scale

Comparison of small-scale and
large-scale
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Reaction vessels (batch reactors)

MR 2 JFSR O LG TREO—Fl 2 R TAh B &, Fic
OftiAA—-@RIE—O@fh (FHREE) — OG-
O~ O~ DHF (HETHOR) ., DE5%
FIETA XL =4 —HERET D8N TH 5,
B, ZOHRET RN ZEERKIGE OSy F5
MGes. Ny F VT2 4—=) EHNTEETSED
ThHO., [Ny FHEK] ES5bhb, Ny FRKOF
BT, A — MY 4 ZORIESE (Fig. 2) TR
B A A A, ERR % A S8 - %ICRIBAl &
B0 5 HIbEM R <. BfET %,

RIGAIZ M AZ TOLAEE (OMEAA) 3. KT
HIE [ F] LI A1EETH 5, (LFERIBD
AL TIKSTEKRELREDR DD, 2 OREIRIL
RIS 572 0ICIEREICO < D & LME T T
FTHZERMEERS, K. [T ] (ZRGH %%
NEMATRE TS RAEXTH 22, HEEET
DHEPN THEICREERT 52720 (RIb#E E %
TS 2 726) . W NBIAS 5 T58 T & CTROFRM%E
Tr—2%, MHEREETIGHEH 5, 72,
FOBZENEBIZINZ & Nz UBH A — 1R E D #&D
2F TORFMIZOVWTEEZET S L. REIZIE, IR
AR R A ERTE L LT, DR
BUBETHBZLBHLELTH S,

Scale effect

Portion milk addition 30 sec later

Addition of portion of milk to coffee

BEICH T DR EILEL

XC, 20 [EAKRB] 1I2o0WTTh BH, EE
WM 2 Z &M ed THEL WV, BOE A Bl CIRA LS
DNTHE A TAKY, Fig. 3IZ—HDIT -k —IZHK—
YaviINgEMA T ERZLZEDTH S, K-
va v INTEARK OMRBLTEHVWER—-Y 3
VINIMEEEL, BRECIBZREIDKRbs THAN
RNz, @HE, bhbhidZ o072
REEZRINICKRDLEES -8 (=REKZ5720). 2
T=VEHWT2ETHIEIIES,

AR R 2 E AL B RO #E Y Tid. Fig. 3
KD BB NITKRELEGITHERRPRILA ZRA L,
RAETHZLICh%, KOMRMIZIRATS720/%y
FRIRIBANE T & £ X E 3PNy 70 O
M) A7 X, ZORKIBIZHE L 726 DR -
BAIATWS, L2L, RIIDIRIDEDLSLET
DR 2 IEMEICHIE T 5 Z &3 L,

BB, ZORPBERECLZERAE. WENIZE T
BB R AW L3O TH B, HRIZAEL 55
g (B2RE) ISA. SRS ko THREDE w5
FHRIL, ZRICE-> THRMICTEE S Z &2 0HE
LB, LI EDTH S,

—J. KRR WEARDFIRNIE TORAEIZE N T,

Residence time

Time for heat exchange

Diffusion time

. L
Time scale w

Channel size dependence constant

PGl 2
4kNu D
L2 L2

L: Length, u: Flow rate, p: Density, D: Diffusion coefficient, k: Thermal conductivity, Cs: constant pressure heat capacity, Nu: Nusselt number
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9 —DDOREERY D B, THIILHIARTH 5,
BFHA XDV TR ERT 2056, kN
2 (R aafiiiclsn i) BEEER SR
BIMREEDT L L IC D, ZOWBIZET 3 2
=L (A L) 20w TR, (bE T
ORI &L > TREA LN T3, Table 11E5TERK
PO —EBIZIZE > T EINTODE 2T —L%)
FIZBT 2508 TH DY, ZOhORIZ iR (Dif
fusion time) DI 2 7 —JL (Time scale) 122D\ T
HEHLTELY, ZORKROBH®KT 2 &2 413 Tk
AR NP D2 T I T 2] £ 05 8D TH 5,
ZOMMBRDOKE XIZONWTIIERATREL L BB Z
LliZL720,

JO0—-8KICEITHEE

INETREEELEBMAENL 206V y FRKIGH
TORBIZOVWTHBRTEREDL, 2261370 —
BB OREIT & A A O 7ZIRA IS DN Tl
NTWE 2N,

T 7 — BRI O W TR T 5. A,
PERD—EIZHNENTERT I AARKIGET
ToTE LRI A EICET 284 [ ©
TS Hiflicd 5 (Fig. 4) .

NER~YA 70X — P25 I Y A— L —
& —DZEMANTRISA %A (Fig. 5). RISEIES
GHTINGDRNTEBLTLES Z L EZ,
ZOHEMORRE LT, Wy FRKIGH & LA BE
DILFEBEDO K & X112 & 3 B froiditt, Z L
Fix s CREENC ROG IR (R IReR) % 6T % 2 5
EXRFBIENTE S,

F7o. BAECELTE B A 7ax—bbAn6HK
IV A= ML F—F—DEMNTHET S 1%
X, WEIZRAETEDZZ LN MBNATWS, T
DIEE RS & WRE L ¥ 2 BRI MU= TO [HREd
Wb B, AT [PEERERNE PR D 25512 Hhfil 4 5 |
EVIIBREMFNL 7228, Ny FRKER (£ —
LY A4 2 prEEhLIE) & Tu-AKick
F53F9— (RVA-FIALFA X, HDVEThHh
LIF) Tid. 1000f5 L ED 2 r — 208 d %, Z L
TED AT —ILFED2FI AT 5 T T HLEURg ] A 5=
KoTLK bWy Z ek, HMICEIHLTE NNy F
&7 a—TI2100 715 & %\ ik 7 AL L oD 35 B R4
(SIRAIE) OXERPECZZEIZED, TDRD,

Imaging the collision of molecules in flow
synthesis (precise mixing)

An example of a mixer used in flow
synthesis

70— A A T L2 AT, & & I HROT
DEAFHEI LA TE S & 51255,

7O0—-8BFEMOERICE S 70t X5t

XC. ZIhbERT 7 - (H- KHAEK
BUE) 234000 AR OB & L CBIR A0 T
FALAMIT, AP E % > TRz DT
FEIT L 720,

FSTH Y VIRENA - KA A - A A L EA
DB H G U CHTREAED 50 T B3,
fEiftA<Td % (Fig. 6).

‘\
0
0

Chemical structure of napabucasin
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Batch process

DMF-DMA OMe

| ' OH DMF

<5°C

aved

HNQ 56— 67%

The initial step of napabucasin API synthesis

ARALAYNEE MAHREBR TR hIbE 5728 DT
b5 H, BHELERHF Oufi§<®@ﬁﬁﬁéh
R A B T2 B HiRE T Vo T, UL,
ZOEGEFIIMERD Ny FEGEICHIG L 2 Bk e
HoThkh, HELVPEP»STHEHEL TV, 20D
725 ORRILAYOBEFE1I T TH S Fu
7 F¥% /Y (HNQ,1) &DMFY X F)L7 £ 4 —)L
(DMF-DMA) & DORIETH -7z (Fig. 7).

BUERRYANIZ. A TEOOHIAADE, HNQ%
FHELL 72 KBS ICDMF-DMA% 3 N U (1IE7 F k.
Regular Addition). HEI & §3 T3/ vk (2) %
AR X BB TEAE ST, LA L, 158 5T
MU =84 (8). % LT =2y 72814
Y o(4) REEICAERL, BHETSTF 37 Uik
(2) A50%FEE L ARG TE AWK TH 572, Th
%#DMF-DMAR #HELL T & 5 MBS IZHNQD AW &
MR LT Ty (WiE Fidi. Reverse Addition) {2
P A B Z & TIHE%65~T0%FEE 128 E & h iz
(Fig. 8) .

ZOkHiz, E FE» oMM FEIcELBZ L
I2koT (EREFEEZLZLI2K570). kY
2R ANIBDOHNQE KIBT 2 Y 22 #8352
ENTE, 20INFEARHEXEE I ENREE K572

BHEBETH-7, LIL, ZOWHETFETE
BIERY 3h 5 0Nz4) NA—ERAEKLTED (20%
FERE) . & 0 DRI 2 BB HIEEOPRR B HIE S h T
Wzs, Ny FRIRISSTO Z L, Eods i L
nweXh T,

Z 2T, Hiffi TRz 7 v — Ak 0 R AR

Side Products
O
CLr
0
O
3 4
\ dimer adduct trimer adduct /
'
5-10%
[Regular Addltlon] * HNQ
= DMF-DMA
#2
(Flask1) . DMF-DMA is added
Ve 47 to solution of 1.
B #3
Reaction solution is
#1 stirred for 7 h (0 °C).
HNQ (1) is added and Yield of 2: 56%
dissolved in DME.
[Reverse Addition]
#3
‘, - Solution of 1 is added
LD 2 i to DMF-DMA.
Solution of 1 is moved
to dropping funnel. #4 . ..
v & Reaction solution is
# U stirredfor 7h (0 °C).
HNQ (1) is added and eV
dissolved in DMFE.

Solution of
DMF-DMA in DMFE.

Yield of 2: 67%

Regular addition and reverse addition

IZOWTEROLWHLTELWY, FEH LD —T T,
Z O RIBHIENIZ BTl V%ﬂi%* IZIRAELT
R5ZEMNTENL, LORMEICARILZHIETE
2591280, WEBIOWEOUREE RAD S0
Tldhnwh] £EFEA72, ZLT TRICRT &S &
TU—H{RY AT LEREL, NE250v A 70 X —
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o T-shaped micromixer
O‘ ’ ggz@iz} \: ¢id. = 0.25 mm
OH ! 5 O NMe;
0 @ =
1 : '
HNQ ' ! o
(DMF solution) E . o
Me \N,Me : E 2
Nemmenees T ' 81% (Flow)
MeO” “OMe R (cf. 56-67%, Batch)
DMF-DMA

Microflow system for the initial step
reaction of napabucasin

FILD I F 49— T2 A RA S TARRIL AT L 7=
EZ A, BIRDWHE T2 TE S LHIT KT
(Fig.9).

G 25 SEBR S DB T II MR O AR A THEIE 3 5 A3,
UNEBTORAIZE D, HERD/Yy FRRIGET
IEIEGER T & WV EN O IRA IR 2 FEHL T & 255 R.
BT & 2LAW3 7% 6 IC4DER A IIHI L, 2
DNFEAREST LI ENTE, EETa—-FKT
BENZRIBWETIE. A (3) AL »
AT S TAIME (4) OARIZERD 5 sy
IZEIZE T, BEICRIEHIEITCE THWA Z EARIN
it 6 WISk k572,

/o, AT -7y THEORIIZEED A, B
Wz L5 Z e ChERNEZR LY 2 Z & &k

THHIEERTIENTE, THKAT =)L TiHiH
IZkg Z 7 =L OBGEIZE KLz, Thick b AR1L
YRR B T3 70— REEHICE B 25—
7y TEGEORGE SR T H I LN TE L,

BB, WEPNET S L, ZhIPnEE T ot
2 koAt Y 5, FEREE 7 9 v 2 2k
OEFENEZRTIEEE LT ot 2E &85 (Pro-
cess Mass Intensity, PMI) W5 8D H 0, ZhiZ
HESNZEROERAZEET 27201 HEI 5
MBORERTH . [HEERD 720D ORAMEO
BE| AL LTERIN, ZOEMEIT/N X0 R
RuwEahTtnwsd, 757 H Y VOPMIZOWT
L THD, BRICRIAAERES RIEL T E2-T
W2y FTOEENRST TH > 72DIZxF L, 7a—
AR A O TRR L8k TRt + 5 2
LW T (Table2),

TOFIZ, BEENZE ARRL TS E R
ENTNWEEDTH->TE 7 u—GREHRORET
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LI EWA  Process Mass Intensity (PMI) of napabucasin process by batch & flow

Step Items Batch Charged amount (kg) Flow Charged amount (kg)
HNQ 1.53 1.18

01 step (Enaminone step) DME-DMA 1.57 1.59
DMF 11.44 4.46
MeOH 6.10 4.73
CAA 1.12 2.09
H20 3.80 28.47

02 step (Crude DS step) conc. HCI 1.09 1.00
NMP 8.19 35.35
MeOH 21.84 N/A
Activated Carbon 0.05

03 step (Recrystallization step) anisole 21.74 N/A
EtOAc 8.70 m

Total (PMI) 87.16 reduced 78.88
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2) H. Usutani et al., ACS Omega, 8(11), 10373 (2023).
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Flow properties of degradable baroplastic block
copolymer and the enzymatic degradability

ZH BN, B EHES? MR - R B T
JEIT, 2Rt LA )
MRM2023/IUMRS-ICA2023 (3£ #F), 2023412 H11—16
H
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20234E11H30H —12H1H
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OB MO B oEE R OBT

Anionic sublattices in halide solid electrolytes: a
case study with the high-pressure phase of LizScCls
Fenghua Ding™?, tJ& BEHL /NI &5 *5, A4 7 22,
Tong Zhu™?, M Kb *2, Cédric Tassel ™2, J )1l 4% ™3,
WZ TSR A R bk SRR R KR,
JUE TEHT*4 Xing Qu™®, Zhijian Wang™7, Xiaobo Min *9,
JREFE 521 *2, A (%% S50 875 *°, Tianren Zhang *®,
Kent J. Griffith*®, Zhang Lin™*, Liyuan Chai™$,
BEIl %2 Csmb ORI BRI 22T, * 1 XL & — - FRE
FORHIFZERT, * 25k, oAb, *aint LR,
T4 v T Iy Ay a2 —, *OCentral South
University, *"Human Rare Earth Metal Material
Research Institute Co. Ltd., *®University of California)
Angewandte Chemie International Edition, 63,
€202401779 (2024)

RIBRN—=THA4YENEBHVNEAY S
KREE> Y

TR &, AT RIS, R B0 (G T m e
JIt, * BT

New Diamond, 149, 39 (2), 32 (2023)

Fabrication of AlGaN/GaN heterostructures on
halide vapor phase epitaxy AIN/SiC templates for
high electron mobility transistor application

An BT %R 5, mE ISR S R,
Liwen Sang*!, f@Ji{ &, 5% 4 K, HiY) CIE,
A fER], LR BRR2 R Fp e (CRORCE, T ()
WE - MORHITZERERS, ™ 230 k)

Japanese Journal of Applied Physics, 62 (8), 085501
(2023)

Alumina ceramic firing efficiency in the challenging
energy cost environment

JIDRE #hr, BB, el K8, ik AR (= 4L
¥ — - BERERPRHIFZE AT

Ceramic Forum International/Berichte der Deutschen
Keramischen Gesellschaft, 101 (2), E92 (2024)
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KNN piezoelectric film technology

AR FREH (AR L2 m i 2E i)

The 14th MEMS engineer forum (MEF) (30), 20234
4519—20H

Improvement of GaN p-n diode characteristics by
interface treatment in HVPE/M OV PE hybrid growth
CH A e, O Affh, =8 KT (RIS,
FIRBORF)

14th International Conference on Nitride Semicon-
ductors 2023 (ICNS-14) (&), 20234-11H12—17H

Recent progress of HVPE-based GaN on GaN tech-
nology

R R, SRR, AR EE], SR BER, A
PIHR, T b BOF CRYCTS)

14th International Conference on Nitride Semicon-
ductors 2023 (ICNS-14) (&), 20234F-11 H12—17H

Hall mobilities of high-purity GaN crystals -Record
high mobilities and anomalous C-concentration
dependence-

SR K, S F W, AN T, §E L
EI 32 A e (RIS, * U Eikss, * 2R
KF)

14th International Conference on Nitride Semicon-
ductors 2023 (ICNS-14) (ffhif), 2023411 H12—17H
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Pore-assisted separation for fabrication of free-
standing GaN substrates based on electro-chemically
formed porous layer

ML GRS, YY) SCIE, A& A, S BB, A P
(IR T55)

14th International Conference on Nitride Semicon-
ductors 2023 (ICNS-14) (&), 2023411 H12—17H
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Lead free KNN piezoelectric film technology and its
adaption in piezoM EM S applications
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SUE
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4ol M 22 FRF 2l 2 (BEA), 20234F-9
H19—23H

Pore-assisted separation using porous layer for
free-standing GaN substrate fabrication

B RS, YEUD SCIE, B A, S8 BB, A F
(IR T35)

Ha2E MY VR YT A (RR), 202310 11—
13H
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FE X HhZ X LBEIWR

In vivo transfection of cytokine genes into tumor
cells using a synthetic vehicle promotes antitumor
immune responsesin a visceral tumor model

Vs B AR BE, S SR e TR0,
WE 4 7%, Ak B0 /I, I B,
Nadeeka H. De Silva™?!, JFi# sl * 1, i B *2
BT NS T RRHE R AL AR
US4 &4 A T ARG, *TRBRANL R, *2RBRIE
ERA Y 4 —)

FASEB Journal, 37 (11), e23228 (2023)

Hyper spectral analysis for discriminating herbicide
site of action: A novel approach for accelerating
herbicide research

Zhongzhong Niu*2, Tanzeel Rehman ™3, Julie Young *2,
William G Johnson™?, #/2 %47 * %, Bryan Young*?,
Jian Jin™? (* MR - B 3EBE M SEMSEAT, **Purdue
University, **Auburn University)

Sensors, 23 (23), 9300 (2023)

Using mass spectrometry imaging to visualize pesti-
cide accumulation and time-dependent distribution
in fungicide-coated seeds

B 752 i e IR L Y, A i
(MR - B S 20T, 1R 7 & v H S,
*ERBRKA)

Mass Spectrometry, 12 (1), A0132 (2023)

Metabolome profiling of QOI-treated Zymoseptoria
tritici

G AR (HERRE - R EB R SEMT2ET)

20th International Reinhardsbrunn Symposium ( F A
), 202344 H23—27H

Impact to ctyb F129L frequency by metyltetraprole
treatment

M 1E—, Florine Roux™ (fdiFE - 52 35B i #5252,
*Sumitomo Chemical Agro Europe S.A.S.)

20th International Reinhardsbrunn Symposium ( F A
), 202344 H23—27H
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Detection of SAhC-I187F in cereal leaf rusts

WA HE—, 248 #5428, Florine Roux™ (ffE - 3L RE
HEMZ2 A, *Sumitomo Chemical Agro Europe S.
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20th International Reinhardsbrunn Symposium ( F A
V), 202344 H23—27H

A serum N-glycan profile is a novel biomarker for
the clinical management of psoriasis
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GaN and AlGaN epitaxy by HVPE
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Structural and optical characterization of ScAIN
thin films epitaxially grown on GaN bulk substrate
by sputtering method
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Improved assessment of soil nonextractable residues
of the pyrethroid insecticide cyphenothrin

BLE fdt ], R ORTT, SR thT, R A (B
(REUIE,

Journal of Agricultural and Food Chemistry, 71 (25),
9687 (2023)
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Efficient synthesis of carbon-14 labeled metabolites
of the strobilurin fungicide mandestrobin using
biomimetic iron-por phyrin catalyzed oxidation

FHH A& —, S JUR, B s (EYIBREERA0TSET)
Journal of Labelled Compounds and Radiopharma-
ceuticals, 66 (10), 290 (2023)
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LRI Annual Report 2022, 23 (2022)

Degradation of the strobilurin fungicide mandestrobin
in illuminated water—sediment systems

JENL W, SRR AR AT, R AR (R IEREE R 2022 )
Journal of Pesticide Science, 49 (1), 38 (2024)

M etagenomic analysis of ready biodegradability tests
to ascertain the relationship between microbiota
and the biodegradability of test chemicals

P OBERCF LI T ALY, R R RER T, 13
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Journal of Pesticide Science, 48 (2), 35 (2023)
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Application of mass spectrometry imaging in chimeric
mice with humanized liver for species differences
analysis of hepatotoxicity by a protopor phyrinogen
oxidase inhibitor, epyrifenacil

Kk JeF, 2 T, ALA 21 CEMERBERL 072 AT)
16th European ISSX and DMDG Meeting (3%:[H), 2023
F6H11—14H

Computational fluid and particle dynamics modeling
for repeated inhalation exposure assessment with
OpenFOAM

KR A, Hrh Wi, ¥ R, 1935 s, A,
T, B RAET, DHRE — T (EWIBRBERE RSO,
* MK

SETAC North America 44th Annual Meeting CK[E),
2023411 H12—16H

Evaluating the human relevance of epyrifenacil-
induced liver tumors in rodents —Quantitative risk
assessment based on the mode of action—

fezk R, f5 W, TLI B A, ik 6, 1
fiff &, 25 1%, Samuel M Cohen ™, ¥%¥ .2 (CE¥BRE:
B 22T, ™ University of Nebraska Medical Center)
Society of Toxicology 63rd Annual Meeting and
ToxExpo CKIF), 202443 H10—14H

In vivo imaging analysis of bleomycin-induced lung
fibrosis in mice

KU WhE], B SGE], TR BT, R Sz CEER
iRkt 5erT)

Society of Toxicology 63rd Annual Meeting and
ToxExpo CKIF), 202443 H10—14H
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Thermal stability evaluation of chemical processes
with the Friedman method

g R, A BB CEpE R it v v 4 —)

APSS (Asia Pacific Symposium on Safety) 2023 (% 1),
20234F-10H17—20H

Predicting method for wire basket test (EN15188)
using isothermal DSC
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APSS (Asia Pacific Symposium on Safety) 2023 (% 1),
20234F-10H17—20H
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Development of WES 2820 fitness-for-service proce-
durefor pressure equipment-metal |0ss assessment
R e, I R R R AR v 2 — (1))
18 TR 22 AW 7 18 2 At B AR S WIFSE )
Pressure Vessels & Piping conference 2023 CKk[H),
2023%-7H16—21H
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WHERE Y v R D £2023 CKBR), 2023411 H28H

FE# IaL—2ar

Improvement of a simple coupled VOF with LS
(S-CLSVOF) Method

WG o, VR K, R 59k, B s, KH
Jerh* (ke y v 4 — *TEEKF)

Journal of Chemical Engineering of Japan, 56 (1),
2197456 (2023)
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Improvement of simple CLSVOF method in the full
Eulerian framework

S BB, ARG T, VERE K, 1R 35k, KH
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The 11th International Conference on Multiphase
Flow (f¢Jé), 202344 H2—7H

Numerical investigation for an optimized procedure
of overlay welding repair for the metal loss of large-
scale structures
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Pressure Vessels & Piping Conference 2023 CKEH),
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Surrogate model based Process Digital Twin
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Practical efficacy of pyrethrins against mosquitoes
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Control of Human Disease Vectors, Parasites and Pests -
Meeting the Challenges of Resistance and Sustainabil-
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Effects of dietary supplementation with freeze-dried
lactiplantibacillus plantarum on the immune gene
expression and resistance of whiteleg shrimp (Penaeus
Vannamei) against diseases
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11th International Fisheries Symposium 2023 (% A1),
20234-1122—24H

Effects of s-abscisic acid administration on the
antioxidative status and glucose absorption in the
gut of rats
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American Society of Animal Science 2024 Midwest
Section Meeting CK[E), 202443 H10—13H

Effects of sodium gluconate supplementation on
growth performances of nursery piglets and growing
pigs
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American Society of Animal Science 2024 Midwest
Section Meeting CK[H), 202443 H10—13H

Differential expression of immune-related genes and
increased resistance of Litopenaeus vannamei
against pathogens upon dietary supplementation
with Lactiplantibacillus plantarum
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Botanical insecticide pyrethrins act as feeding deter-
rents by causing neuronal hyperexcitation of the
oral taste organs of the blowfly through the intrinsic
neurotoxic actions
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Inheritance and stacking effect of mutant AL S genes
in Schoenoplectiella juncoides (Roxb.) Lye (Cyper-
aceae).
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Pesticide Biochemistry and Physiology 198, 105745
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Generation and purification of ACTH-secreting
hPSC-derived pituitary cells for effective transplan-
tation
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Stem cell reports, 18 (8), 1657 (2023)

Commentary: Why have different key biomarkers
been reported in the same types of samples from
patientswith identical diseases?
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Fugacity model incor porating computational fluid
dynamics for analyzing the behavior of an insecticide
sprayed indoor s
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Journal of Pesticide Science, 48 (4), 187 (2023)

Laboratory and field experience with SumiShield
50WG 5 yearson

Barnabas Zogo (Sumitomo Chemical (U.K.), plc.)
World Malaria Day Scientific Conference & Exhibi-
tion 2023 (7 4 v 4'), 202344 H20—21H

A challenge to chemical synthesis of high quality
RNAs up to 200 mer.
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TIDES USA CK[H), 2023-5H7—10H

RP-HPL C analysis of chemically synthesized 200 mer
RNA
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TALE-based nuclear base editing by the cooperation
of novel single-molecule nickase and deaminase
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CSIR-IGIBFrontiers in Genome Engineering 2023 (A
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Nuclear base editing in human cells by the cooper a-
tion of novel single-molecule nickase and deaminase
fused with TAL effectors
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Keyston Symposia Precision Genome Engineering (77
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CRISPR-free nuclear base editing by the cooperation
of novel single-molecule nickase and deaminase
fused with TAL effectors
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Development of Cas9-independent base editing
technology targeting nuclear genome by the cooper-
ation of novel single-molecule nickase and deami-
nase
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Surrogate model based Digital Twin
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SICE Annual Conference (=), 2023/F9H6—9H
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Sumipex Meguri, your drop-in-recycling solution
~ Chemically recycled PMMA (“CR”) ~
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World Chemical Forum 2023 CK[EH), 20234-9H 12—
14H

A solution for recycling plastic packaging using
Sumicle
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