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Trends and Viewsin the Development of Sumitomo Chemical Co., Ltd.

Technologies for Propylene Oxide Production Petrochemicals Research Laboratory

Tomonori KAWABATA

Jun Y AMAMOTO
Chiba Works

Hirofumi Koike

Shuhei Y osHiDA

Sumitomo Chemical Co., Ltd. has developed a propylene oxide (PO)-only manufacturing process where cumene
acts as the oxygen carrier, which has a high reputation as a production method that offers distinct advantages of
ahigh PO yield and superior stability in plant operation. In this article we outline the trendsin PO manufacturing
technology, and also introduce the status of licensing activities and features of the Sumitomo Chemical process.
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PO applications:
Polyether polyols 68%, Propylene glycol 17%, Others (Glycol ether, Surfactants) 15%

For flexible PU
| Benzene, Toluene }—A—>| TDI I =
Polyurethane
For rigid PU Mattresses, Cushions
| Aniline HH MDI I g > for automotives &
Sfurniture

Formaldehyde EO
| ye || (Rigid)
| Propylene }—>| PO Polyether polyols I Y Insulations for housing

& construction,

Refrigerators
| Propylene glycol frig

Y > ; o Lo
Water l Coslt‘?yf)zcc;s;ldDi;i;fzirs, (Specialties)

A

Adhesives, Sealant,

Paint & coating,
5| Glycol ether Elastomers
Solvents

Alcohols

B Main applications of PO and market outlook
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Plant Location Capacity (103 t/y) Start-up
Sumitomo Chemical Co., Ltd. Japan 200 2003
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Oxidation
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H20 Hydrogenation OH o
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B Sumitomo PO production process (POC)
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B  Comparison of hydrophobicity in the view
of H20 adsorption between TS-1, silica
gel, and Sumitomo Ti catalyst
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~130 C. HHH~1.0 MPa® b iy Al 22 544 T o
PHEFT S (Fig. 7)%. ARISOUEIZE <. ARIK
FOBEIRFIZH5% L FIZET 5, £/, CMHPIZLE
BN Fa—FFH A4 FTHD, TFAXRV Y VI
LAV 78 VBALIZHARTONA Fasi—=F %44 F
OB miEE 55, ZNTXDEETHESRT
DI A VPEREEDELSTEIENTE, KiEAE T
IREKTETNS,
ROOH —K o R.
R-+ 02 ——> RO2-
RO+ RH —® » ROOH +R-

2ROz - K inert

Comp. kp 2k kp/ Cky)0>  yield (%)
Cumene 0.72 0.04 35.6 84.8
Ethylbenzene 2.4 20 5.30 low

Rate constant at 60 °C (L/mol - sec),
yield at d [Oz2]/dt = 104 (L/mol - sec)

Comparison of hydroperoxide yield
between cumene and ethylbenzene

@ THEFUILRE
IRFUATRIZ. CMHPE 7oL v A& NG X
T, a-Z INTNLI—=)LEPOESRLTIHTH S,

Wkt 2SR L 72 SR = R LA O PR & JRK
RTCOKIBIZLD, PO2STREL V&) T — )L
DFERIIE D7 <, 95% A EDOIEFE IZEOWPORIRN
PEHIER E T, EiEE LTS5 2 £ VIZPO
IS LFERICA T — FTH D, B E OBRIBIZ
KBPODE AW & EERMIZHS L T\5,
#ih§ 5 & B0, MWE{LAKFREE (HPPOW) Tid, =
REMLIZAKRTORIETH S Z LA, POEDK
I EN A 2 ) = L IEEEE UTHIW S 72 038K R
JEAEART <. POZEIRFIZPOCIEIZ AT & HEH]
Ehd, F£72. CMHPOEZEMILEBILAZ LD &
<. HPPOIAIZ AR ER TRIS S H 5 Z &8
TZ %,

Copyright © 2019 Sumitomo Chemical Co., Ltd. 7
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® AKELTHE
AKETEE. o«-Z73ILTa— (CMA) &AE

MBI XV ERBLTIETH S,

B A B AL il & A U 72 [ E R I CCMA/
7 X VIETRE KR EMIB LFEEX D, PO/SMEk,
PO/TBAMIZ KT A RS ML TENENEKLT S -
T2 ITR )= \Rtert-7 4/ =)L LidHE D, CMA
HEEACERMZY A NERTHIENTES, &5
5 N2 KGR A & AR O 53 B 7 & ORGELTRE & 4% C
7 A VAR E NS, PR EN7z2 2 VIdEE TR
VYA 7 LEND,

4. FIMMADORE2 (BEEKFE (HPPOX))

BASF#t-Dow Chemicaltt & . Evoniktt-Thyssenk-
ruppftiZ 20094 IC TS 1l 2 v 7 a ¥ v Lkt
AKFE (H202) 72 5PO% 8Lt 4 2 HPPOL O & 3 fix
R L 7=,

HPPO#:i3, H20212 &3 7L v TxRF (LDl
BRISTHTH 52, TLELT YV FT7F ) VORE
b BIEH A 27 L EHH L 2H0858 (7> b 5%/

. Oxidation
A H202

Epoxidation
0

N

PO

H20

BT HPPO process (including anthraquinone

H2
0
0 Hydrogenation R
SOOR 980
R-HAQ \t:;>_<<<ij( I R-AQ
OH
ir

YREE D) FTEHDIULBR LR (Fig.8) 124D,
POCEE KEaERIEWEE 15, e LT,
Evoniktl-Thyssenkrupptt 23 FA% L 72 7 v ¥ 2 O E
kFig. 91T/ Y, TAHF AL O FHEA TRE L
T, BHEA 2 7 — Lo 4 )L TR ER
HO. WEESHERHET 27201 KEDO T R L F —
BT Tuv LB,

O TRFUALH

IHRFIALTFIZ, H02E 70 L VA KIS XET,
PO%#E2 TR TH 5,

RISIZTS il AT X W - Kb\ 7T e L v &
H2027k & % # % 7 —)L (MeOH) VAL & 12y
TIN5, LERNESIREIRISHE 2RI S,
AL 2 BEIR F 721308 T COMeOHPEHHZ & 0 ik &
DR LT &5, HO:DEZEMENEKL . PO
2KRE EIUMeOHE KB 2 EARDZ &b, K
JOUREEIE50 CREICIAZ S h. F 72 KB OPOR
JE D ERRIZ10 wtFEE & 25> T39, ZOKWRIBR
I RISEO ML R EE & TR SR, il TR OZE
ELTONMIZIRENTH 5 &P N S,

@ MeOHRIX TF4

MeOHMUN TFHZ., =R F ALKIGHEA 5MeOH%
SrBERING B TFETH 5.

IRFUACTETHRE NS RIDHE? S H A,
PODIEIZFrfibr L L. BIRRISERMTH 5 7oL
v ) A= Vs E ORI & 563 5 MeOH,/
KO ETF S, MeOHIZZER /M HEIZ & D[RR X A,
IRFIMERIBANY A 2 LS5, Dbl h T
R F UALRIEH OPORE 2K < § 272812, WHET
H AMeOHIZPOIZX L THRBREOENMNHEE h b,
MeOHIZ 7R ED31,100 k] /kgk K& W20 12,
HPPOILEDPOEFER & 72 D O T 3 )L F —JHE L LR
REWEHEHIE NS,

H202 production)
Recycle C3’ Light Ends o > PO product
s — ecycle
C3'/H202 —F » & PO Metslrlanol
3 e
Recovery Purification
Methanol TS1 ‘ Methanol
Recovery
Recycle Pre-
Cs Separation Waste
To Water
Epoxidation Methanol/Water
Gas-liquid
Separation g/fgggfé

B Evonik/thyssenkrupp HPPO process

8 Copyright © 2019 Sumitomo Chemical Co., Ltd.
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I RILX—HED S A-POCHEBEELKkFEE
(HPPOi%x) & DEH®

Fig. 10 T3, L& TRAKRTHHT 2 =1L -1
DWTPOCHE: & HPPOED & Dk %47 5 T3, POC
WIS —F F A P EEET SR L% G720,
HPPOEIZ DWW & FE R OH202808 12l < h 5 = 4
L -9EEZEL TS,

ZOMITRT LIS, P—2 LD FIF—HEIC
DWTPOCIEIZHPPOTEIZIAREBNL TH D . FRFH A
ORBEEMONEWWT O A THBEEL D, —H.
He02037 v b 5% /7Y (AQ) Itk ->THEE xS
N, TLELTYETF Y (BFE/AQ =32/264)
XY (BHR/0 AV =32/120) TR L TBEF v
)7 =& LTORMENEL . 2 ORILKRBEANDAQ
BIREMENZ &2 BIEIGERD 720 D T 3L F =2 K
VWL WHHENH B, 72, HPPOH TIZMeOHH
TIRFALKIBATHNS . MeOHIZZEFEEMD
1,100 k] /kgk o7 A v DAFEES330 k] /kgD3f5LI LT
H 5720, ZOREYNT 3L E —1ZPOCIEIZ K12
KEWLHElxhs,

VEAF, HbERIERE (LIS 2 hRsd & U 7= BREE R O A
{LIZEBE 2B O £ > T, REICWTIE
MRAbiR 2 & OWERIR A 2 Hl A & XEZE xR
MY 7255 IR 5h b, fhdPOREIZ I
NEEWR, BT ILF—EFBLL 72POCIAIZ DWW T,
SHETETZOMENEE > T & PHEEN S,

steam & electricity

POC

HPPO

Unit energy consumption based on Joule

.m Comparison of unit energy consumption
between POC and HPPO

ZOFEFEFOPORES &

1. HRBRIEATE BRHPPOXE)

Foibd &0 BUERSEE L X T 2 HPPOAIS
DT, POYEREE R T L& — i i S Hldk O #E
e, BAAMEOWURBGE 2D T s Elbh s,
—filE LT, 20154 DARIC AR & 7= Rl il & £R 1S
BREEA OB & i % .

FRILE 2019

TOEL > F XY FRER T OEE & RE

Evonikthid, ZKIZUEMES % ¥ R Mng A il % H
WK FavL V2HRADORIE 70X 2 AR L9,
KIEVEMngE A % TR F S AbfilE & U TR 3 % H202
IZEB AL 7 4 YOIEFRALKISRLRTI» S5 h
T2, Mn$EfADOH02573 G ME 3 < . HeOohk e
D TR F AERDOPCEIMER O B - 7210, 28
PR A2 R0 & LT B Evoniktb D AEE 7 1+ 2 %
Fig. 11" ¢, L—T7HY 72 & — 24 LA & it
M (Fav¥ry (C3)) O2RTIEF AT
b0 AR =N EDEEEMGHL LW EIZK 55
HE T AL — QNI PRl 2% < UH2020 57 @
RLPODZERBIE ZHIH LR A1) | X85 Z & AVHW
LRONSG, 72720, 15 CREDKEMISIZEEDE
¥, PONENTBRIREIZE L E5TH D, H20:0%)
FRINEN SRR TR 5 T B L HEER X M B,

—» Oil phase
(PO product)

Epoxidation .
reactor Centrifuge
- Extraction
Heat column
exchanger @
—> |—> Water phase

IEEEEE Evonik modified process

Circulation
pump

BASF#t-Dow Chemicalth i 46 ¢, AR IZ &
DT 2= AL X —2HIKT 2 HiEEHEPTH
21, TRF LI REE A BEiL -4 5
4 PHEE A AT ATEMWWRD A X Tw 3 L
Mxhd, MWWHHEIZI2EEY A PR v M ERW
WZBhar U 7220108 B L & IR 128 BR 2 — /3 —
F-=vEGOLI= - EEMEETH DY, 1088
MALDO A EAH T TS U LARKIBIZFIH T E % 2 X
—ANKEOFHEERT S,

2. EERbE

EEmRAEL, TENETFL YA FH 4 F (EO)
BUE L EREO H A TT L VAT TRRBLT S
BETH D, TALF—HE OB A S IZEER 25 PO
HIETHBH, TaL v D7) I A F DA
FEUSIZHE S BB IL ORI AN TH D K722 T3
BUPIHE T X TRy, 2014 DI IC AR X =i
FEREET 30 & OFAliam O 6 fhi U 72 (R Z 0 e 5 il %
Table 212789, Bat & TV B filRIFEO 7 1 & 2
THH SN T BAgfBER & 5 ¥ 7 )L RS AR IZA
HEhb,

Copyright © 2019 Sumitomo Chemical Co., Ltd. 9
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LELIEWA  Example of published research of PO production by direct propylene epoxidation (2014 ~)

Company or research institution Catalyst Typical results Reference
LyondellBasell Industries Holdings B. V. Ag-Mo/CaCO3 PO sel. 40~50% 14)
China Petroleum & Chemical Corp. Nano hollow Fe2(Mo0O4)3 PO sel. <15% 15)
LOTTE Chemical Corp. Ag-(Mo-W)/ZrO2 propylene conv. 12%, PO sel. 58% 16)
University of Oxford NiAgo.4/SBA-15 propylene conv. 0.04%, PO sel. 71% 17)
East China University of Science and Technology Ag-Cu-Cl/BaCOs propylene conv. 1%, PO sel. 84% 18)
Fuzhou University Fe203-Mo003-Bi2Si05/Si02 propylene conv. 12%, PO sel. 60% 19)

3. ZOfORE

Pd7Zs EDEFIBIZ K D AKEK R 5 W Tk
fLAkFE (He02) #F4ESH, ZOH0:2HWCTBY
Ly DIRF AL ARG ENTHERS 5 ik (DU,
in-situ HPPOY: & 5 5) #'LyondellBasell Industries
t1X°Sinopectt & E A SRR ST b, filllie LT
BEREAHEFLEZTIV ) r— P2 flill&h 3,
LyondellBasell Industriestt i, PdfH4FTi-MW W fitli 4
TOin-situ HPPOIAIZHWT, Ty v ERFEN HHE]
BT asy BT B 72012 F ) LB
FITHBZEERNELTNE020, IKWPOAEREN:
ERFHAETOIRNPOEIRFE (<50%) D7=¥IZFH]
LIS HEEE HEHI X5,

LyondellBasell IndustriestliZfiod 5 LT, «-
AFNARYDLTILT—)L (MBA) %#H02% v ) 73
VA E L, TEMWW 2 TR F AL & UCflif§ 5
POBIEABA/R L 722D (Fig. 12) . [Al#hi&4TIZ19904F
RACMBADEE{LIZ L D HeO2 & BLE T A& 2 Rz L
T2 b U= Ti-MWW AL D FE 78 4 2248 & L
TRTu X 2AEZER LI NS, FIET S R-
a-AFLNYVNLT—F) (BAMBE) % 7iibkzed
5728, KRISMBAIZ A w28 UL TAZIC) 94
7 &b, MBADZEFRBEII400K]/kgTHD., A4

PO
MBA + ACP T

+ H202
MBA Oxidation

Epoxidation H PO Purification ‘

A ¥
MBA + ACP EB Peroxide
| Decomposition
Distillation Fresh MBA
L >
Causti '
austic :
Treatment Hydrogenation

!

Waste water

EB; Ethylbenzene, ACP; Acetophenone,
BAMBE; bis-a-methylbenzylether

IGFEEE LyondellBasell Industries modified
process

10 Copyright © 2019 Sumitomo Chemical Co., Ltd.

J =& T BHPPOMLIC AN FOLF =4 EH 3D 5
WEALNSN, POCHE (724 v OZEFEHE330 k] /kg)
CHANZ e 3 F AR EV LR S NS,

IS

PODHELET T & U THIAEIXSE LI A 5 5531 sl
WMEIFRIER & 5T B H, B3R OB 1%
LD DODH B, ST L 2POCHIKEERS B 7
XY ZTHY, ERILEITN—=TDHZAFF Y F 4
HEAEICRE¢ 2 & 2 HICHIL 28 DTH B, 5% 2 POC
B X5 & 2WERH 2 AR ORBIZ LD, (&0
Fift ) BIBICEHBR L 20 e & 2 T b,

5 A 3CHk

1) BAE G REERE, “rhENC 1 2 BB & s
B i Hr By i A 20184F1H”, https://wwwb.
jetro.go.jp/newsletter/shanghai/2018/180126/
doukou.pdf (£Hi2019/3/4).

2) ik B 1E 0, AL, 2006-1, 4 (2006).

3) K. Weissermel and H.-J. Arpe (i1 g %R,
“TEABLYT, HB5, Kb FA (2004),
p.289.

4) they 155, BORHG 258, 49, 603 (1970).

5) F. Schmidt et al., Chimica Oggi-Chemistry Today,
32,31 (2014).

6) Degussa AG and Uhde GmbH, WO 2005/000827
Al k.

7) ThyssenKrupp Uhde, “Propylene Oxide, The
Evonik-Uhde HPPO technology, Innovative:-
Profitable- Clean”, https://www.digitalrefining.
com/data/literature/file/1994182549.pdf (M4
2019/4/23).

8) “Process Economics Program Report 68B”, IHS
Markit (1992).

9) Evonik Degussa GmbH, JP 2018-508505 A 7z &.

10) D. E. De Vos et al., Tetrahedron Lett., 39, 3221
(1998).
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11) REHL X be 7y 2, 36(7), 521 (2013).

12) BASF SE, WO 2018/115117 A1 %z &

13) LM &3 - IREL B, H22, 49(4), 205 (2006).

14) Lyondell Chemical Technology, L. P., US 2017/
0056860 Al.

15) China Petroleum & Chemical Corporation, CN
103664832 A (2014).

16) Lotte Chemical Corporation, WO 2018038505 Al.

17) B. Yu et al., Appl. Catal., B, 243, 304 (2019).

TOEL > F XY FRER T OEE & RE

18) Q. Zhang et al., Chin. ]. Catal., 38, 65 (2017).

19) Fuzhou University, CN 108816243 A (2018).

20) Lyondell Chemical Technology, L. P, US 2012/
0083612 A1 & &.

21) Lyondell Chemical Technology, L. P., WO 2016/
164585 A1 75 &

22) Arco Chemical Technology L. P, US 5268160 A
(1993).
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o RS . ns AN
FREL 204 NRFERA e s i
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e Wk BA*!
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[V & I N T R
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(4 = B »kD
w |~ IEEI mow %
Discovery and Development of a Novel Sumitomo Chemical Co., Ltd.
Pyrethroid I nsecticide M omfluorothrin Health & Crop Sciences Research Laboratory
Tatsuya Morl
Jun OsHITA
Masahiro Y AMADA
Y oshito TANAKA
Masgji HiroTA
Environmental Health Science Laboratory
Kaori MivyaTa
Miho TaBuUCHI

Momfluorothrin is an exciting novel pyrethroid discovered by Sumitomo Chemical Co., Ltd. Momfluorothrin
exhibited excellent knockdown activity which is approximately 20-fold higher (KTso (min)) against house flies
and approximately 30-fold higher (KTso (min)) against German cockroaches than that of Tetramethrin in aerosol
formulation. In addition to this extremely high knockdown activity, it has excellent performance (freezing effect)
that knocked-down insects are promptly immobilized, which other pyrethroids have not ever had. Momfluorothrin
is expected to become one of our key products as a new knockdown agent for aerosol. This paper describes the
discovery story, physical properties, stability, insecticidal efficacies, synthetic method and safety evaluations of
Momfluorothrin.

FLIC NN N
,~‘\\%
vantavarxs (BRes) oRdfuksTth s o
(6]
O

KRV b)Y Vit BHICHNT A3EN -G & R=Me pyrethrin I

AR A &S o o 49 R L. A K= COMe pyrethrin Tl
DIFFLEINC N T 2 MWREE G52 &6, B Structure of pyrethrins

< o B WHRE 2 EDAERIRIY E LTS T&E 72
(Fig.1). L2 L. KREL Y Vid, esd+5

LRV TRAL, RED L § 27201214t FELLLIZPE > Tirbh, & S AR 445 % 5%
WMEDPKRIEICEG I N2 5 EOMEEZF LT, 2 t& (¥vzu4 F) 238 Eish Tk,
N AP~ RIRE L M) v ORGEZ s i FERfb A2, RREV b)Y voT7ra—n

By E4- A M F T AFIN-23,56-T T TLFUARYY
%1 BTl © Sumitomo Chemical Enviro-Agro Asia Pacific Sdn. Bhd. TN =L H 2 kD, WU L TN
®2 BTE : (LT V54 a4 v 24 Ty AR 72/ 9o 8o VENEERTAHME LY 204 F O x T
*3 BUITIE © (M - RSEB R LY YERWELE (Fig. 2)0,

12  Copyright © 2019 Sumitomo Chemical Co., Ltd. FRIEZE 2019



o ’ \g{

F 0
m Structure of Dimefluthrin

X512, VAT VORAE TGN LT, “A
INTEXIPTFTVIIRHLTERE Y, v 2 8T V0
PEATIHLOEL 204 F” OfELAZ HI5L 724
A AR L, iYL Z2a4 F By 7040 b Y)
vERWZELE (Fig. 3)2,

F
~ F
(0] :_{
CN
(0]
F
F 0

m Structure of Momfluorothrin

EVILFB Y VIE, TV -ICEBWT AT
NI (Musca domestica) ¥ X UFF v /N2 TF TV
(Blattella germanica) (Zx$ L C, NHKEZZ 7V —L
Hsvoa8gvETHBAAEFI V™ (DIF, 7
ALY V) DEOBOK0KE (KTso (min)). #930
f% (KTso (min)) D@/ v 2 &% vigtEs R L 7=,
7, BEVTAF T MY ICEERE L 2 Ed TR,
w2 By Lifh, MEINZOPEZD AL LB
MU0 HERIAIEREITHE S, He»ITE LT 5 &
W, ZhETOELAuA FIZIZR AWz
Rtk (70 =2 v o) MR iz,

ARTIE, TV 7040 b)) v ORHORRE, Ptk
BROREMNE. 2. Gkl KOCREMHEIIOVTHR
515,

FREADTELE

KIERRBRAOREN AT & U TE, BOHRE R
MR, 7 7 R, =7 =)L, JlIEH, N4
MalZ ENZFEF oD, AT, EFOTES72103K
Al AR FICER AR LIV ENS, Wbhbwd ‘L
27 IHIMLER” OXS5EBEENITBASENL, &
D EERE AR HAL TAabb. KA nETEN
IR AR 5 Z L TE LA MOBRNIE A~ EA,
VAT NY VEROE L, AMEAMnIEE
SEN, MEGEHON T34 225 FH T RE 2 3855 ©
by, K Th2HE. W77 % F0C BT
I T3,

FRILE 2019

FRELZO4 FRERFIT7/0FO8) > OEH

WNT, F—AIZ, VXA TN v OIRRES %
LR, Z7 V= LGHIickirs LA I L%
KO HEET L X ST ARk L 72,

ZZT, BV M) T T BT EEAERSO1D
DEHIEDR A P F O HIILARZNFETH D, ZOEIE
MOEZEMO RN DD B A7, 2T THRAIE, e
D2,35,6-7 b T TNATRY UL TILT—)L LB
EAREA T OBRIE AL L 2 v a7 a3y LR
VB S T D T AT LAY O G & Kl & U 7oK
JEB (Fig. 4) #17-72,

R, X, Y = various functional groups

.m Structure of

2,3,5,6-tetrafluorobenzylesters

ZOKE, BEIffEL 204 Fizid7ra—-filizcy 7
JRAEAT5e (Fig. 5) MIAET 53—, Bl
W2V T O REET S B L 204 FidshTnk
WZ eIy EHL-,

alcohol moiety acid moiety

@OQVO -

CN 0
Cyphenothrin

.m Structure of CN containing pyrethroid

ZFORR, DATNLLY VORI Y T T ZLED
1ODAFNIE ST JHIZER LT T AT b Y
VAL NI, TFRTVHZ T - LBFEOAR S &
LN MREEET S I a2 LT

YL LUVREM

1. YEEENHE

ErvIAAa ) Y OYELFPEE % Table 11578
9, BV 7IA T b)) IREGORSREER T, 7
Y b RN TV EOEREECIETH B0, K
L TIEHEE CTH 5, 2AXHEIX1.390X10°6 Pa
(25°C) T, AL 204 FTHBT IR MY V&
[ARRICIMEZ R T, Zds, OB EEm LEE 57
W, TYT7IA U ) VIE TR L IRA Sk

Copyright © 2019 Sumitomo Chemical Co., Ltd. 13
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LGN Physicochemical property of

Momfluorothrin
Molecular Formula C19H19FsNO3
Molecular Weight 385.35
Physical State Crystalline solid
Color Pale yellow
Odor Odorless

Relative density
Vapor Pressure

1.3660 (20.4 °C)
1.390 x 10-6Pa (25 °C)
63.95-73.30 °C (pure active ingredient)

Melting point

Partition Coefficient

(n—octanol /water): LogPow = 2.88-2.99 (25 °C)

0.933 £ 0.0916 mg/L (20 °C)
(pure active ingredient)
Methanol: 67-80 g/L (20 °C)
Acetone: > 250 g/L (20 °C)
Ethyl acetate: > 250 g/L (20 °C)
n—Heptane: < 10 g/L (20 °C)
n—0Octanol: < 10 g/L (20 °C)
p—Xylene: > 250 g/L (20 °C)

Solubility in Water

Solubility (other)

#F 2 I 7 1) — 2™ (Manufacturing Use Product,
MUP) &L TlREEh T3,

2. REM

Try7IAa b)) ik, 40+2°C/75+£5%RAT6H
A% &L 1025+2 C/60+5%RHT32F-MIRAE L 724
R, BETHH72, £/-. TV 7)04u b)) vid, MUP
& U TIEAR B K ORI AR Z L. ZE
THbHIEEMRL TS, SMEFEEPIZEWTER
ETHBH (Table2), TAFIALEMTH BT &n
57N =BT LIS Lo TIEL X
TR AAEZ B THEMEDR B B, fEV, T4 ) —
AR A4 T8 ) =ik EOEHKT LT — )L THHL
DPONFEEIT O BEND B,

Ev7ALF T M) ViE, EEEOKREEPICET S
MR LE BRI W TR NRD 51 b (Table 3)
VS J O L CIR LR ETH B, T AT
LB TH S e b RRBRERL D5 TITHNT
WK SRS Z B[ BEME DS & 5 728, 2 DHLD
SRS VETH S,

FX V5T KUK N Ot A
FABELEZEZA, TV ILFT by ViE, T 5%
MUY L TREEST EL TV B Z L AR
ERTWB, ZOZEN6, BNAFRIZENTX
D RWIERAIE 2 B4 2 Bm A O A BIREE N B
(Table 4) .

TyIAFT LY ViE, DT = LEEIANO A
BEIN TS, =7 — VHEFITIEfhD R R $A] &
PReETHHINEZEREL, ZOO TR LI/ L
DA VE & IR AR I K O ERR L7z, 7 RS,

14  Copyright © 2019 Sumitomo Chemical Co., Ltd.

LW Stability in various organic solvents
(Momfluorothrin: 0.3 ~ 1.0% w/v)

Recovery rate* (%)

Exxsol D80 100.1
Isopropanol 100.0
Isopropyl myristate 100.1
Propylene glycol monomethyl ether 99.6

*: Momfluorothrin content of the samples stored at -5 °C as 100%
Storage condition: 40 °C, 1 month

Stability in various pH buffer solutions
mixed with acetonitrile
(Momfluorothrin: 0.2% w/v,
Acetonitrile/pH buffer solution = 3 : 2)

pH Recovery rate* (%)
9.6 84.0
6.8 101.7
2.2 102.0

*: Initial Momfluorothrin content as 100%
Storage condition: 40 °C, 1 month

LELIEYN  Photostabilty of Momfluorothrin on petri

dish
Recovery rate (%)
Xenon light* Sunlight*
Momfluorothrin 95.6 83.3
Tetramethrin 36.1 17.8

*: Accumulated illumination: 1.01x1061x - h

Stability of Momfluorothrin mixed with
other insecticides in Exxsol D80
(Momfluorothrin: 0.05%, Insecticide:
0.1% (w/v))

Recovery rate*

Insecticide (%, Momfluorothrin/insecticide)
Permethrin 100.1/100.3
Phenothrin 99.5/99.8
Cyphenothrin 100.1/99.7
d-Resmethrin 100.1/100.1

*: Insecticide content of the samples stored at -5 °C as 100%
Storage condition: 40 °C, 1 month

g 2N B HAOHMABDHEIZEB N TENTHOHA|
DOREWIZEIFTH -7 (Table 5).

®Ah
1. EBR#h

REW s EhsfE (FH4Th, [ T3, Fy
INZTFTY) KT BEZEVILAT N VD)
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2y ViR, AT =V o 2y VA
THBHXFEFIVIHLT™ (LIF, dF hF 4 b
) Y) LMW Uz, T4 TH (Culex pipiens pallens)
BHUZX LT By 7ut | b Y 2130.0063 % O Al
7% CTKTs0 (50% DML/ v 27 &7 § 5 % TOREH)
MN=0.770 L TR, HARIEd-7 72 ) v
D8ELL ETdH » 72 (Table 6), kI, £ =/ vt
(Musca domestica) HCHIZRE U CTi30.0063 % O ith Al
FETKTs021.8TH D, d-7 b5 4 b 1) YD8E
(Table 7). F /3 x 2% 7 (Blattella germanica)
BeHZxE LTid, 0.010 % DOAINEFE TKTs0430.58%) T
BV, dT T AN YOEDENTNIERL 2
(Table 8), Tbb, TV 74u k) VidREN K
AEFERTH B A 2 T, TFT)FTRTUNL
TR THO I ETIAL, 7 b A MY v
IZKELELZ DL PITE ST,

LELIENEN  Knockdown efficacy of Momfluorothrin
oil against Culex pipiens pallens*!

AlL Conc. (%w/v) KTs0 (min)*2
Momfluorothrin 0.0063 <07
d-Tetramethrin 0.050 1.5

*1: Laboratory susceptible strain
*2: Glass chamber (0.7 m x 0.7 m x 0.7 m) free flying method

LELIEWA Knockdown efficacy of Momfluorothrin
oil against Musca domestica*!

Al Conc. (%w/v) KT50 (min) *2
Momfluorothrin 0.0063 1.8
d-Tetramethrin 0.050 1.6

*1: Laboratory susceptible strain
*2: Glass chamber (0.7 m x 0.7 m x 0.7 m) free flying method

LELIEES Knockdown efficacy of Momfluorothrin
oil against Blattella germanica*!

Al Conc. (%w/v) KTs0 (min)*2
Momfluorothrin 0.010 0.58
d-Tetramethrin 0.20 0.62

*1: Laboratory susceptible strain
*2: CSMA direct spray method

2. ERA®AH (T7J—IH)
Fy7ALLFE MY Vid, RENEEAEFRTH S
I, 4 ZNT, IF 7Y FRTICK L CEIEE Tl
RPN ARBET 3 Z LA, RS WETX
LI EITMICEAR I E L2 LN TEL20. i
M, HE A P& 2 AICHAIZ NPT E 5

FRILE 2019

FRELZO4 FRFZEHRFE 704080 > OBFH

7Y - LANZHEHATETH S B L 6Nz, £ 2
T, EHIZEMGEIZEVWRETZ 7 —LAIE L
T DM % D 72,

ATNTIZR LT, BV 7t a b)Y v0.025% &E
I7 = LHIDKT:0133.053THD. 7T A MY VD
¥20f5DEN - AR U7z, £720 XD ETEE TLL
U758 1ICIEKT0 20 A MiZsD, 7 I X M) v
EHA RO TEW v 2 89 Vit AR L (Table
9), X5, FD /)y XYY LIz TNTH [HR
PIZENT < 5] &0 R ARER AR & iz,
72, FAnNFITFTVISHLT, TV TAFT LY
>0.0063% &H L7 — LHIOKT50130.955TH 1 |
T hT ALY Y OKBEDMD TEWI I ERL 2
(Table 10) .

PEx»s, Fv7itua by vignry =LAl L
TOFHIIZ T, KRN AHEFERTHSE 4 T/ T,
TF T VICK U TREER THud TRWah T & 8L,
I7 = LVANZIEEICSHE L 228HTH B Z NS 2
257,

LELIEEN Knockdown efficacy of Momfluorothrin
oil based aerosol against Musca domestica*!

Al Conc. (%w/w) KTs0 (min)*2

Momfluorothrin 0.025 3.0
0.050 2.2
0.075 <2.0

Tetramethrin 0.25 5.0
0.50 2.7

*1: Laboratory susceptible strain
*2: Peet- Grady chamber (5.8 m?®) free flying method

LELIENON Knockdown efficacy of Momfluorothrin oil
based aerosol against Blattella germanica*!

Al Conc. (%w/w) KTs0 (min) *2
Momfluorothrin 0.0063 0.95
0.025 0.59
Tetramethrin 0.20 1.0
0.40 0.82

*1: Laboratory susceptible strain
*2: Direct spray cylinder method

3. FU=ICUmBR

I7 V= AlE LTOFIZ BT, £ 74 u
M) YVETF I A M) VERBATBRDTEN v X
v omEMEERL, 51, FD/ y s ATV LA
INIH ERHICENT < A D] & D R ek
ERBIL 7z, bhbIIZOERE [7) -V v o5
Bl LERL. RENL, v 28y VAEITHED Ty
2™ (BIF, L b)Y V). FhI4 Y e
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T 572D, TRNEFNI I NINNTR R, /v
gy LRI ENEZ T BET 2 20E 25t L. T
L7,

ZOMR, FILEY Y, FETIA MY VELRLX
N T TIE, o X L7282 T30 cmbh
FRBETIDICHLT, Ty 7tu b)) v AN X
N7z TR, /w7 8 VRBRISESL TS 75 <
D, 10 cmAN O THEfRIE L7z (Table 1), DL E
DZENS, EVILFT M) VOENTY) =V VT
PRI, TRETOEL 204 P23 eWEn =R
ThdLHEALLN, WH, =7V — LAl HEHD
T 2548, A TR IEF 5 ATE, X
SICZT7 V- LHEMBETLEZEAONDH, EV T
LFAa b)) VOZT )= LEOEE. BmnT) —Y v
TR & > TEEFH T 7 — LAl & B RN 4
2L AZNIERTHILNTE S,

IELIEREN Knockdown and freezing efficacy of
Momfluorothrin oil based aerosol against
Musca domestica*!

Al Conc. Mean KD Time MDso*3

6w/ w) (sec)*2 (cm)*2
Momfluorothrin 0.025 50 10
Prallethrin 0.10 65 >30
Tetramethrin 0.50 54 >30

*1: Laboratory susceptible strain
*2: Direct spray method
*3: MDso: Moving distance of 50% insects

4., I7JV-NEICLZBEFARERICHT 2%0R
D 0 B VBRISERMCENT 5L 5D, BiET A e
WHEYTILFT N DT =D VAR, ik
HOALST, AER ONF. 207, AxLY,
FaUNL, YauPaunngl) IZeEHTER
WIERICEMTH 5, Frcfafasl ONF, a7
HE) ITRLTEY AT MY YOS E T UL,
FH EOMEA X SISV EE 2 5B 720, KRR
ST A E Y 7T MY VORI A EHIE L 72,
FOFER, 7 F H3F (Polistes rothneyi) 1Zx¢
LT, Y7t ua b)) vdDKTwo (90% D F H

Sy 8T HETORR) 13458 TH D, 47 b
T A M) YOG EDOR I AR L7z (Table12), &
SICMBEXN=T S F HNFIE ) w2 B Uik, E
YILFa L) DT =TV IHRIC K S THER
MIZET B ol e MR SNz, A H 0T
¥H (Scolopendra sp.) IZxfLT&, TV 7Lt ua bl
~0.050% & H T 7V — LA DOKTeid3.65r L d-7 b 7
A b Y v EKEC ERl> 72 (Table 13).

o0 BRFOEL 204 F TR/ w289 v §5F
TIZBFRE DB F v N3 T 71 A 52 (Plautia stali)
LT, v 7LAE MY 0.050% EHTT Y —)L
ADOKTs0i327 L T Th D, b TENZ, v o 8T v
WA R L, A4 F 3 95T (Telmatoscopus
albipunctatus). ¥4 90 a9 3 95T (Drosophila
melanogaster) \=xf L Cld, EV 74 a bV »0.025%
GHIT = LAIDOKTfEIZ1I T TH D, KR
TEHIHCFERMD B 550 )1% R L7 (Table 14).,

DEo &3z, £V 74w by vidfidsdsz g
Th<, EEIEEARFRIFLTCEE N, v o i
WL T ) =D IR ER L., G TF. A
AT U TEIEFITIRPENZ &b, EA L
FRICEHTH R EH5 2607,

LECIEN P Knockdown efficacy of Momfluorothrin
oil based aerosol against Paper wasp,
Polistes rothneyi

Al Conc. KTs0 KTo90
" %w/w) (sec)* (sec)*

Momfluorothrin 0.10 29 45

d-Tetramethrin 0.30 39 75

*: Direct spray cylinder method

LELIEN RN Knockdown efficacy of Momfluorothrin
oil based aerosol against Centipede,
Scolopendra sp.

Al Conc. KTs0 KT
- 6w/ w) (min)* (min)*

Momfluorothrin 0.050 1.7 3.6

d-Tetramethrin 0.50 2.7 6.8

*: Direct spray cylinder method

IELIENEY Knockdown efficacy of Momfluorothrin against various nuisance pests (KTs0 (min)*)

Momfluorothrin d-Tetramethrin
AL Concentration (%w/w) 0.025% 0.050% 0.25% 0.50%
Plautia stali 2.6 1.8 7.5 2.7
Telmatoscopus albipunctatus <0.40 — <0.40 —
Drosophila melanogaster 0.64 0.48 — 0.67

*: Direct spray cylinder method

16  Copyright © 2019 Sumitomo Chemical Co., Ltd.
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&

EFYI7ALE MY VIEFig. 6IRTHD, 3-(2-> 7/
-7 RII)22-VAFINraTasNy LR VR
BERE4- A P F T AFI2356-T b T TLATNY

DT T =)L DRG]

KOG EIENTE S,

BARIIZIE, B ar At X=»rary) L7ia

— b & DA SIS,
L & DREAKBIG,

HNARVE X=0H) &7)La—
ANARVEBIZATL (X=0R) &7

L= N EDITATIARWRNILE ENZETFENS,

MeO

i
X = halogen, OH, OR

F
F
o B
(0] :
F
F 0

Momfluorothrin

m Synthesis of Momfluorothrin

OH

=<

CN

H() 0
HO N N,
CN J—OH /—OH
0 0
wHM-y sulfo-sat-CMCA 2THM-CMCAZ

lo

HO
=X 2 =X
Ne / oH Ne %}—OH
—
g @ o
owHM-CMCAZ Z-CMCA
@l wHM-CMCAZ-Glu l @

R

NE ?—OH /—()H
(6]
wHM-sat-CMCA 2CHM- CMCAZ
M COOH M
4—7 NC O
HO OH
Z- CMCA Glu isomer Z-CMCA-Glu

COOH
OH

FRELZO4 FRERFIT7/0FO8) > OEH

I 6 DI F & O FE A 558 vk % R < Bt
L. BBz ey 70t u b Y VA ES TENEE
i U 7=,

R - I -

1. K3
EYIAAT LY OSFHDONARIEMERD S B, F 5
HEARRTZIA & . 7 4 F — FERRTEIZ D THUCREE
U, MEHET v NS B RNENEE F, il »
MZUCEEFR L7z Y 74 v ) YRTZ%1 mg/kg
(KHHE) ¥ & U250 mg/kg (BHE) HEREO&ES
Ltoﬁmﬁfi%y7»1ubuyuﬁmﬁﬁaﬁ

MR & (%%DU&HK% 90% B L) HfitAErCl
st 1345 G4~ QIR R IS I iR L2 Ly - 3dd110.8~

18.50 ] T LA I L ﬁTLhﬂ%%Ei%mm
Il K OB Tm <. B 5168 M % D IR NFEAER
FMERES b EBICHRGRD0.2% TH D, MR
KA 5 72, EHE TS Hhd~ SHER] T il 2 71
L. IREHERL I KOV feEmnd, (K S & Wi oo
-7,

EYIAFT Y VT AT UK, B, &
Loa v igfad s EORERILEZ T (Fig. 7). #5

0

}—o

(0] F F
HY-3CA-1846

0 F F
S-1563RTZ

|o

E F

@

OH

¥er

0 F F
DM-1563Z

l@

DM-1563Z-Glu*

-

@ ester cleavage @ w-oxidation 3 demethylation @ glucuronic acid conjugation ® oxidation ® addition of sulfonic acid
(@ reduction of double bond (® oxidation of double bond (9 isomerization of glucronide

*: Glucuronide

Metabolic reaction of Momfluorothrin RTZ

FRILE 2019
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X
HO

}—()H
0

oHM-CMCAE

®

X
/—0

2CHM-CMCAE

H

T Je

ECMCAGI*! ) <——— o
O/_
E-CMCA
@ l
@ l
E-CMCA-Glu isomer*2

7/—0}{
0

2THM-CMCAE

NC R F
=X o
"";—o
0 F F

S1563RTE

®
©)
NC If 14‘
< _
-~ /—0
O 0 F F
DM-1563E
@ l
DM-1563E-Glu*!

@ ester cleavage @ demethylation @ glucuronic acid conjugation @ w-oxidation & oxidation (6 isomerization of glucronide

*1: Glucuronide
*2: Isomer of glucuronide

m Metabolic reaction of Momfluorothrin RTE

A8 & TITH G- RO KE 7T (96% LI L) 23 5
WITIRANPRI X N 7z, RIGIRGIZHWTE . HinlkS
EDF L MEP A ORETEED 73 i Fs K ORI
DO EEFH GBI W T, 1EIFRBED/ S5 — VT
R L7=Z en b, RNBIREIZ IS S12 & B84
FEAEZTY, FERMEL AV OEHME S,
S1563RTEIZOWTIE, S-1563RTZ & IFIFA DI -
oA - AR U, B A eE, HEZE. BRI
$R8 5N 7= (Fig. 8), 72— Ll
RNEIREIZDWTIE, FEREA TS24 P 7L Y
YO 7 IV — AR % B 7= R NS REEAER 1< F5
THETEN TR D, BUIBGERA L FRIC, EHPH»I20
i, A, P, B AatE s KOHEEL L0
ZENHERI N TW B,

2. —RYEEIE

7 v MZBWTREK, i X O = SO TUHED
W0 S, FIIXERERANDIER & LT Y bovb e s —
UIEHR IR DR 11 H & 5880 7= 43, A FEE B R KLU
RN DB 5 1, T - F5HUER B &

USRI ENIERRD Sk o 72, AR - T
IZBL T, BAE y N OFHEIGIC f5 THBTIL
WEHAZRL, ©22 3V, THFLaY v, N
VoL XUt w b= GEI S LI ER &2 588 72,
WP - EBRERISH LT, T v B XU X TR
RN olz, 72T v bOKE X OERERG
IZX LT REB K OEREYREE ORI % R 72,

3. BH

(1) ==

B OBGLE T, BIOEREGTIE T v MZBW Tl
L $2000 mg/kg. {1 X TI3#T1000 mg/kg. MfT
1000 mg/kg# bl >7z, #EEPE-TIE7 » b ClfilEE
$122000 mg/kg# LMD, ARG TIET v M OHET
2030 mg/m3% EBl v HfTi32030 mg/m3TH - 7=
(Table 15), F&fEkE LT, v FOKROES D 5
WIS ABRETE T, i, WM, Rk, RIS,
JTUEBIT 5 E RO b, RERG TIERRL TN EZE
{LERBD LN o7, 4 X OFRCFEETIRNEE, FRiE,

AKERAE, EHHRA R & T 7z,

LELIENEN  Acute toxicity of Momfluorothrin-approximate lethal dose

Oral (mg/kg)

Dermal (mg/kg)

Inhalation (mg/m3)

Male Female Male Female Male Female
Rat 2000 2000 > 2000 > 2000 > 2030 2030
Dog 1000 > 1000 NE NE NE NE

NE: not examined

18  Copyright © 2019 Sumitomo Chemical Co., Ltd.
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(2) MEME X e
TyIAFT MY ViFFEE LTSN L T4
KIEL. v MW THIRERORI, Mg
W87 x — 2 O%HE), MR TR 23
W 6, BT EHMEESIC SO OB N EO R R
EEETAIENRD 6N, ZOM. HHlEs LU
TV AR T 2F RO EEIRIERFH MR TR
Rl A, 8w AR < BRI O e SRR Y
MR ABEFE TR, JERAMT. AERIR & 5 domig
ARD S5NT=, A IO T NI CHEE O S,
JFREIt R, ML ST X — 2 DEHRRD 5N
7z (Table 16).

(3) Ah - FEA M

AEREFRAETEIEIZOWT, 7y Mok 32L&
VHERE TOMIIREENDOHE, 79 P BLKTTY
FIZBT M - RRAEEANOPE, 7 Mk 5
A 35 KO AERR DT 25 & TN REEII OREREIZ D

LELICRIN  Subacute and chronic toxicity of Momfluorothrin

FRELZO4 FRFZEHRFE 704080 > OBFH

TG U 7250, ARG+ K ORISR LU Ol & 52
BB o7z, T v b IEREMEEER T,
KRBT 5 &% 2 5N B PR OEN /S
n=n, SRS E T 5 BB L OHERE D28
i3a -7 (Table 17),

(4) Bz RER&AEE:
FELEy b EHOEEEEERER (Maximization
) A%ENE L 2SR, BETH - 7,

(5) Feis - RRae:

T B ORI U2 U, BRI U T
R DTS D Th - 725 P Xk B EENE A
b o7z,

(6) EfREEME:
A IF T A B L OKINGE & 7 ()R R4
RSB TH 5720 F A4 =— X422 —ilidik

Species Duration Route

NOAEL/NOAEC

Rat 90 days Oral (in diet)

300, 1000, 3000, 6000 (ppm)

M: 300 ppm (23.0 mg/kg/d)
F: 300 ppm (24.8 mg/kg/d)

Rat 52 weeks Oral (in diet) 200, 500, 1500, 3000 (ppm) M: 500 ppm (27.4 mg/kg/d)
F: 200 ppm (12.4 mg/kg/d)

Rat 28 days Inhalation (nose only) 50, 150, 300 (mg/m?3) MF: 62.2 mg/m3

Rat 28 days Dermal 100, 300, 1000 (mg/kg/d) MF: 1000 mg/kg/d

Dog 90 days Oral (capsule) 50, 200, 600 (mg/kg/d) MF: 200 mg/kg/d

Dog 1year Oral (capsule) 50, 200, 400 (mg/kg/d) MF: 25 md/kg/d

M: Male, F: Female

LELICRIEA Developmental and reproductive toxicity of Momfluorothrin

Species Study Route/duration Dose (mg/kg/d) NOAEL (mg/kg/d)
Rat Fertility & early Oral (gavage) 10, 40, 150 P: Systemic MF: 40
embryonic develop. Male: 2 weeks before mating to termination, P: Repro. MF: 150
to implantation Female: 2 weeks before mating to day 7 of gestation Dev. 150
Rat Embryo- fetal Oral (gavage) 10, 25, 75 Mat.: Systemic 25
develop. Days 6-19 of gestation Mat.: Repro. 75
Dev. 75
Rabbit  Embryo- fetal Oral (gavage) 100, 200, 1000 Mat.: Systemic 100
develop. Days 6-27 of gestation Mat.: Repro. 1000
Dev. 1000
Rat Pre- & postnatal Oral (gavage) 10, 25, 75 Mat.: Systemic 25
develop. Day 6 of gestation to day 20 of lactation Mat.: Repro. 75
Dev. 75
Rat 2- generation Oral (capsule) 200, 500, 1500 P MF: 200 ppm
P: 10 weeks before mating to F1 weaning, (ppm) M:11.6, F: 14.7
F1: from weaning to F2 weaning F1 MF: 200 ppm
M:11.6,F:14.7
Repro. MF: 500 ppm
M:32.1,F: 35.5

P: Parent, Mat.: Maternal, Repro.: Reproductive toxicity, Dev.: Developmental toxicity, M: Male, F: Female, F1: Filial 1, F2: Filial 2

FRILE 2019
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JELICREN Mutagenicity of Momfluorothrin

Study Study design

Results

Reverse mutation (Ames test)
E. coli: WP2uvrA

-S9 mix: 156-5000 png/plate
+S9 mix: 156-5000 ng/plate

S. typhimurium: TA100, TA98, TA1535, TA1537 Negative

In vitro chromosomal aberration

Chinese hamster lung cells (CHL/IU)

Slightly positive (+S9)

-S9 mix: 156-625 pg/mL (6 hours)
19.5-78.1 pg/mL (24 hours)

+S9 mix: 100-140 pg/mL

Micronucleus Rat Negative
M: 150-600 mg/kg
M: 50-200 mg/kg
UDS Rat Negative
M: 300, 600 mg/kg
F: 100, 200 mg/kg
LELIEREN Carcinogenicity study of Momfluorothrin
Species Duration Route Dose (ppm) NOAEL Carcinogenic potential
Mouse 78 weeks Oral (in diet) 600, 2500, 5500 MF: 600 ppm Negative

M: 72 mg/kg/d
F: 99 mg/kg/d

Rat 104 weeks Oral (in diet)

200, 500, 1500, 3000

MF: 500 ppm
M: 23 mg/kg/d
F: 28 mg/kg/d

Positive (Liver)

M: Male, F: Female

MR 2 F 720 vitro etk T E GRER TG L &
DO TEMEGEETH -7z LA LEDBSE, AL
RERTH 27 v MEdEias o724 & NS
in vivoNEHIDNABRIK T TH O, MEE & 508
BB RV EFE L 51/ (Table 18),

(7) ik

oy b &8N I X090 H BI85k
Akl 29240 U 7z 2 MERABRIE30,. 80, 200 mg/kgDH
HCHEM &, 200 mg/kghE TIECRALME PO 9
O B 5 0 I3VER, IR, TR, R b
MM RIMERE & 1280 mg/kg TH -7z, 90 H IR
5 (F5-5600. 20003 & 6000 ppm) Ti. #ikE
FEREOREEE (AREEE, 2 TOFOBH
HH. MER. X - KR K CAEHRERONIR
) - PELHARA R A) OVTIICE RERRY S
B PP TR o MEEEE R MERE & 126000 ppm (M
402.32 mg/kg/d. 42514 mg/kg/d) Td > 7=,

(8) fyEat

7 v b EHWZ28 H BRI 512 & 2 Rz
T R, R TS KOS HR OO A B L R T A
B & OTHINRAF DU A R I 2 3 5 O BIE A 5 h

20 Copyright © 2019 Sumitomo Chemical Co., Ltd.

L SRR 2 MR, e R O3000
ppm (241 mg/kg/d) TH -7z,

9) FBBAM

Y ABKT Ty F O2ETHBAMRE A FEE L
Joo ¥ ZZE W TCIRIFEREOSE. ek
FUOCHWEBGRINE L EVRDOENZZE DD, E1 A
MR N a7, 7 v MW TiE, e
REK, tatataZiiis. MR, i,
RHAE 2o/ M2 0 A4 . FHRBLRRIE 35 & O i HuyE o
BRI AL O FIPH 28 2 TRl 54, 1500 ppm
P EDORED T & 183000 pprullf ¢ I Hll i JiE 455 A3 84
L7z. ZOfth, BURER T O MR IR K 2358 8
5h7- (Table 19),

(10) T v M TROEFELAEDOE MZkITE) 22

122N T

7w F TR SN MEIESG O M2k 5 2o
BT 5720, £ MFEiIcks 5Ty 704
a Y Y OFRD AR O N %17 5 72, TPl D
WO, EHEE, WIS R Ot g
B IO ORE=) . A TEMREEER OB T
B (cyp2b. cypda) LWEFRWEYE (CYP2B. CYP4A)
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BEEMRHT L7zs ZOFR, TR 2 ME S IFE R
DEENNIN A T eyp 200 S 75 FEHHBE N & CYP2BAE 4
O, A =R O — @ ORI 2 % 5 IZIE T
TR ENTz, cypdalIFEAIENMH £ 0. BERTEE
DEEMAEED R 572, F72, KRFEIZ K > TR TR
O oMz T O EERR S iz,

Z D &5 TR O HERE RIRIEIZ & 2 e DR
ki, BEEFEAIC LD RD 5159, CYP2BH
1A% N 52 54K T & % constitutive androstane receptor
(CAR) #/T L CilitEILd % Z &5 5. AAlidpheno-
barbital & [fl %k, CAR activator& & 2 57z, F > H
FUZ 51 5 CAR%E 7§ 2 ITHlIafE S 1X. phenobarbi-
talz 722 < OFEBEBRP L P TOEET -4 &
D, b FTEREEESREZNEDEEZL LN TSI
ZEh o, AEITHEDZI v ML S & MZiE
L AZWdDEEL OGNS, X512, T FOIF
RN AHIETRETH - 7= B =R O B B
LT, ¥ige bIUHFMla e Mew o 2 (e MIF
Miafhis 2 7w 2ETNL) #HOTHNLZEZ
AL RFNC K 2 MM SRR O BN & h s
Mo/l b, RFIOE MZHETAIFRPAMIZ
BNWEEZ NI, ZORBGEELICHED E, K
ML= PETT (European Chemicals Agency) (&, A
Al R AR AT E G L 72, 72, KIEBE
f%#FT (Environmental Protection Agency) & . A
13 [Not likely to be carcinogenic to humans] & i L
T35,

4. REEHELIUVEE
(1) Kz 5 501H

UCHEER IR &2 FH W 22 Kk sk ¢, £ 74
b R 20 T BEATIZ W T, pHAB K U7
TR L & RETH - 7223, pHITIE L%
M11.7~122H & lEe 2 ICafR & h, =270
WEAOPRNET Uz, 72, kHY T ToMEF
I3 14.50 (AE#E30-500 12 %6 1 5 H o [ R
i) THD. T 2T S OREREMEAL ST
L7,

FRELZO4 FRFZEHRFE 704080 > OBFH

(2) iRz BT 5 R

UCTREER L 728 Y 70 a b ) 3R s
BOCOEEE (20°C) 2.0~4.2H THR 22D L.
I 27 IUAEE O L Z Ui < fiX Y YL DORE1L.,
Ko 7 ) HOAHR T a R = ORI & 52
0 RN R R E T LS s A, f
BIZHRENICAE X7z,

(3) TiEREATIME

Ju4 v b))y EIRESEEAE S LISk TV T
Lxa ) OFBRREH R THIIE U 7z T30 R
¥ (Kroc) 131033~4344 mL/gTH 0. FIHBIT M
KneEz s5hiz,

5. FEMEMICHT HEE
KPEBIREYL, I VoNF, REAYS KOCRBICK T
% iABA R & Table 2012 2519 L 7=,

(1) AEEBIREY I § 2 R
EyIAFE MY VEKROTA, FAAIVVABK

OASREO 28l (LCs0/ECs0/ErCso) 13, %

NZN89. 7.85 LV >4800 ng/LTh -7

(2) IYNFITHT B

EVTILAT LY VEERDOYEA T IVASFITET
2RI 5 3 KO S co @M (LDso) 1%
ZNFN>5.08% K U0.21 ng/¥TH - 7=,

(3) L3EAEMNICR B
Ev7ALE M) VREEOY Y I I XK T e
#PE (LCso) 1F. 97.6 mg/kgTH -7z,

(4) BT 2w

EVILAT MY VFEKROT) U T IBTBA
PR s < . BOES-TOLDsof 1 > 2250 mg/kg
Tdh -7

PlEkbh, =y 7xta b)) VI d 5

LELIEWIR  Ecotoxicological summary of Momfluorothrin on non-target organisms

Test species

Test type Results

Aquatic organisms Carp
Daphnia magna
Green alga*

Honeybee Apis mellifera
Apis mellifera

Earthworm Eisenia fetida

Bird Bobwhite quail

Acute (96 hrs)

Acute (48 hrs)

Acute (72 hrs)

Acute oral (48 hrs)
Acute contact (48 hrs)
Acute (14 d) LCs0=97.6 mg/kg
Acute oral LDso > 2250 mg/kg

LCs0=8.9 ng/L
ECso0=7.8ng/L
ErCso>4.8 mg/L
LDso > 5.08 ng/bee
LDso0=0.21 pg/bee

*: Pseudokirchneriella subcapitata
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FRELZOA RREZEEFET 70408 > ORF

AMHEMEL ., RIS > THEIILZE LT
A I & OB A & IR DB BT 20 E D
EEZO6NS, M. T v MZBW TN 2 ¥
EE7B DD, ZORMPAMERBREIT L72E 2 A,
b N TR ZVEDTH D, KFDOL Mkl
BRPBAVEZ R E W Xz, £, BEihTo%
g, JEEER AT 2 BRI IS D WOk A il
H T THBEELOND,

BHUIC

ERCZERA ST, BRI > T201L &
DEOR#d oL 204 FERH, B, EiliL,
INSIINUHORKEE - PirEdidizg, RIEFEDOIIRIC
KELEBILTE S, 5L 204 N, EgEpE
OMELR, Bz rBARR ¥ & OV 20 42 56 22 [ D R
D7=HIz, HRBPTTHEL TEE S BWIFEE &> Tn
5, BEVILFB M) VIE, ZhETONMDOEL 2
a4 FIZBET 2 AR & s AR5 E L CRY S
BOTHD, NITHEEII U LT B REEEIRIZ
LTIRVRR AR PLERL, D TEWN v o4
U ERNTEGTERLS, Sy oAy LRI
RMTEHIET R VWS, ZThETOYL 204 FRB
HmAE T RE2ENMEEETHZ N5, FILL
I7 =M v 2 &y vFE LT, Yrko T i,
858 DEWfFE TS,
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KB, BV INGFT N VAR & B R
F. ENTIEAPERE T2014F1C Eish, %72
T P 38 TR SE L R A o B 1 D 7K GE 2 20174F-5
HIZ20F 7=, 72, KRENZFBNTE 201548 H I, B
TH2017THTHICE A AR L 7=,

51 A3k
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(2), 81(2014).

2) T. Mori et al., Jpn. J. Environ. Entomol. Zool., 28
2), 87(2017).
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23,1 (2014).
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Per spectives on the Current State of Evaluation

of Skin Sensitization

Sumitomo Chemical Co., Ltd.

Environmental Health Science Laboratory
Hidenori Suto
Tamaki Hicaki
Saki Kitano
Y u Okupa
Nobuyuki Horie
Takafumi YAMAGUCHI

Skin sensitization caused by chemicals is one of the high social interest diseases in terms of maintenance and
control of working environments and general consumer safety. In recent years, there have been strong demands
to replace animal testing with non-animal testing to detect the skin sensitizing potential of chemicals. Several
non-animal tests have already been developed and are being used for regulation of each country. In this review,
we provide an overview of skin sensitization, and introduce international regulatory trends, new non-animal tests,
and our approach and future perspectives to the evaluation of skin sensitizing potential.

L BHIC

BEREL L Sic F OREFBEOMER - B E% 0
MR EEE 026, BRELE Z2H5TEWEOA
REHB LV MZH 2 B0 EdE4HE
P 5 TETCWDS, 25 LRomh, HEMER
ENBFRERMICHE TN S MLm=, HlR M
i XOWER» SMEM A RET 5 -0 S
PRSI LT, ¢ b DRSS T B EM A
REETHHEOFHHEH & U BB & &> T
%, RN X, M—OWE £ I IREWH TR
FEIZHEf L 28I Z 37 VLE-RIETH DD,
JEEAEME AT 2B R LIEMT 5 Z 21k
D, EEICRNZERE (P8h) BEC 5, EE,
B2 T B ENTICT 28Ik
WTE [2EAhHR] PRETI L. HL2NBEL
DEVRBO—2I12k 5T, {L¥WE D SR
FEPE A KRS % 2 L IFEETH 5.

Beke. FEREEMEMEZEL T Y PR 2 EHWT
B S T E 720N, BIIE AL OB 2 & B & F o
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2 OEHIGE (B IR E) ORFES A, R
gk, — Wbt OREEMIHH Eho06 5,
Wrkik, KO RETHRLL THHITE 3Ly
DFAFED 7812, T D B i REAEME O 51T % it R4 [
DB E 2 DD, WIZRAMO M T
EERHELCTITS 28T ZOREWEMHERL T
%, ARTIE. B RERAEEICBE S 2 52 DV TR
L7z BT, EERW 2 BHIE A s & O L OEHE T
E. AR A AAEIE A 5 IS5 HOELEILC
DOTHITT %,

R 8 A4 T

1. EERBMEMFEOZEZS

(1) 7VIL¥ — & g RAEE

e AN NES RTINS I 1R N ol A D N
AEWE S EDORYMOBRAZEL TW5, K,
BB EOMELRYEICH L GRElS L <IE
R LG ERT Z R, ThaT LI
F—rtwn, 011FDEEFBEORETIE. [T
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IELI NN Classification of allergic reactions

BEBMEMTMOBRRESHDEE

Reaction type Immune mechanism

Example

I (immediate)

IgE-basophils and/or mast cells

Acute asthma
Acute allergic rhinitis

II (cytotoxic)

IgG and/or IgM antigens in the cells membrane

Hemolytic anemia

III (immune complexes)

IgM and/or IgG complexes-soluble antigens

Serum sickness

IV (late) T cells

Tuberculin reaction
Contact dermatitis

¥ — FEIROKHSH A ERT ZERE] THD.
201441213 7 VL X — IRIESHRIERIEA L 5 &
EL 7T UL —FEBOBHE AR & Ltk 2R
Lo T3,

TUILF -3 Kk&<44 4 Fi2pfHEh 5 (Table
1), HiAPREG T 3TI~MAN U, B,
RIFHNETH BTV v 3Bk £ DA 54 5 IV
TLLAX— GBER7 LX) I2nfEXh, FHH
EnBALEFEWE (TVT YY) bR, 24~480
MAEY—-2 LT IRIERIBELET S, HKMIZIET
LU — VERR R RE 2% & oo, BRCEME IR R OKI6
#HEHEDDEEEEFEbh T, BEE7LILE -
Pl i 2 DRI & UTHEMO L OE Iz,
Zwlb, aANL L, sulbkEDEE, TEFY
Blg 7 2 VL EtlE. T 28, BROWIZEEH
L85 722V VT IVEENHISENR TS,

B REAE M SR IC B b 2R Tl e a3, Bk
PETITEREL R TR, AT E D3 % 720 RGO
BlEFn i Rinllk # KA < ShaE8086 0. 72
MEHEHDIBOTE B2 ROEENrRET S
TREMED D B &L miI7F T e 2dmic e K
EuWEES D,

(2) KR IEAEMED FIERE T

T VL F = IWEI xS B KIS A el - A
5 [I&fE] OBREE., TLULFX —JERERIEXH S
[EE] 12F 2 DO Ao T b, FEEAE
WO, ALFPE L0 R UK %E8E L Tk
MIIRATAZEICED. 2O EICHR NI

Key event

RIGT 2TV Y SERBARN T A TRIRD R E %85 Z
T RAE] PEOL L. g, B CILS B 23 R
EEBLTRALTLBZET, KNIZHMHL TV
5 Z DA WEDOREDETH BT 7 5SEk» b & &
TE AT b AA VP S RS A IS RIE (A
Sh) #EZEZT (FiED).
BIEEAEDRIER T 25 2 5 LT, TOAFEMERE
Bk (Adverse Outcome Pathway: AOP) #% PRfE 4
LN DH 5 (Fig. 1). AOPELIE. {LEWENE X
HZTHERZIIHL T, e~ #ilflgy ~ou,
MRk ~ou, iR L ~L OB HERE TREYD B B il %
DEHEESL (Key event: KE) Z O THEHES
REETORMELTRLZEDTH D, R
PEDAOPIZ20125-I1ZOECD /T A &V AXEE LTAFE
ENTN39,
BRRRAEED [RfE] OEFEIE. T DAOPIZHED <
E>DHEGL (KE) 20K d 5 (Fig.2), KE1T
. ALFIE D R i U TREND &4 oS B ke
AT, IEWARREIZIIN) TIRERH D, ST &
231,000 OB IS %78 T & 20, B
FMRAEMEART T LYY (BUF) 1, 1T AEMK
DAY TH 5, Ko TIamds B Efba
T35 LTRAeNRERD, PURMEAR T, RIZ, KE2
T, AMbAlE (Keratinocytes) #3545, & v
INTB EHEB U AU E N &M A B B
DREZRGDI% % 8 2 A LM, 2 DILEYE IS
K 2 O il % RFET 2 -0 L S TRIER
JoaER L, BHAHINE (Dendritic cells: DC) HMEAEX
JZIBE$ 5, KE3TIZDCAWEMAL T 5, P,

Onset of

symptoms

Molecular
w (Protein/DNA) Cell

Key event

BT A concept of Adverse Outcome Pathway (AOP)
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BEBEMTFEORR ESHOBE

| Induction phase | Key event 1
Binding to skin proteins

Key event 2
The activation of keratinocytes

W

/.O
_ Wr e
wnd o e

Challenge phase| Inflammation (erythema/ edema)]

\ Key event 3

Cytokines release .':',...: :' 2 Q O=. o .
o o |® . g

1

@ to regional lymph nod e‘ The activation of dendritic cells

% Key event 4

Prohferatlon of educated T cells

lymph node

B Mechanism of skin sensitization

& DERIE & % G EP AR 2 DCISfifife & .
WAL L 72DCE & IO ) v SE I ITN S,
KE4TIETY ¥/ SERONEEAL LTS 2, V) 7 SHiirh
DAKHALTY v 738k, DCIZ K DR S M =biH %
aditk U CHEME(E 45 Z &0 DU 2 THIlaN & 77
t - Bk - BT % RREDHUR ISR 2 /D e
LTaGAIERT 5 2 LT, [RE] 27T %,

(3) R B % P 7= B R R VR S T2

AP E D B 1 R&AEVE % ST 9 5 G5 A B 76 0 i
S <L 1940FE R E D v B LK UEIE IV BB
%< ORBRENHRE Sh T 5,

RFEM B & H o 72 R R AE MR ER & L ¢
OECDF Z b 4 FF4 ~ (TG) 2tk x T3
BHERIb A ET 2 ELE Y FAHWEYF U
1 ¥—v 3 VikbB U 2 —F - (TG406)9. TV
VOSEROB A fRIE L B~y X AW 2R v
JSHiERER (TG429) P03 d 5, 2 6 SFEHDFRER LI
DT, ZOMIEE R,

O TLEY b vFVIAE—V 3V
(Guinea Pig Maximization Test: GPMT)

Magnusson & Kligman!Z & 0 1969412 B 7 & WA
SR U 7iABETH 5, RIZIBE & BE9R3 2 RIS
%l (Freund’s complete adjuvant: FCA) & & & 1295k
VB & RS UL RIMED BB I IE T
VTR T M) o AEBMT 548 E L THRAVEE %
FD7iABFRTH 5,

TAEy b O EBIZFCAL BLERME % F N4t
U (—WRIEAE) . LB B 2 BE SRR % A% 1 12 481K
MIPAZENS U T IE T 2 (CRIE&SE) . —RI&IED2
M. I GRS R & 24K [ PAZERG T L TR

26  Copyright © 2019 Sumitomo Chemical Co., Ltd.

Educated T cells

l dissemination into peripheral circulation ‘

@ Chemical

() Skin proteins

) Dendritic cells

128 v

Keratinocytes

F RIS & Bk % . RS T 243 & OM8HFA] I
DR ROG RLBE, V7)) 2@zl o »
7 e BUIS 7% 5t Bhf:i%/*l:%ri}:ﬂﬁﬁ"éo

@ =®LEvY I ¥Ya—F—1 (Buehler Test)

Buehler!Z & 1) 196512 Fi % S N 72ikBRIE) Tdh 5
BEERVE LI ME A S B TR TR M L.
FCAZ WA WZ L2 6, FEEEDO & b OBEFE RIS
WOVFHiiEE Z 2 6Tl D, FCAZHW/=GPMTD
FERKEBTIZ, KOFEGHICAIL Z25Mii 2 HiY & L
TEEXNhDZ e b5,

EBE y b OMIREER B BRYE A B, 68EH P
WA L. 2R & F CEAIZERBNTT - TEET 5,
AR D2 %, BEAE L 728007 & B 0)1HJH’EﬁB

ISRV % ORI PAZENG ST U TR 5, Bi%E
O Iz DN Tid, GPMTERETH %,

® ~uZ/JEY) v iR
(Local Lymph Node Assay: LLNA)

Kimber 5 12 & D 19864F- 12 FA % X M 7= AERIEOT H
5, BAEREDOTY V3 BROMMERIG (KE4) % o
WETE#RI Nz b)FoabF IV YDOTY vk
DDNANDHLD AL TR %,

7 ZAOWMH IS HERYE 218 18], 3H [T
WAL, RAEEM3HBRIC PV FoabFI Vv &)
FIRNES- L. B v oSsiiz i+ 5., #isrie
YA U 7T & AR O A & YA U 72 KBRS O O
PED I % Stimulation Index  (SI) fii& L CHE ML,

IARAE L 72882388 6 e, 22 DSHERSLL LD

BT 5, £/, SHEA3E R ¢RI
IRE (EC3MH) #ESGRAEMEDEE DIFEE $5 2 &
N T&% (Fig. 3).
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Day 0 1 2

VVY

BEBEMTEORR ESHOBE

1 week

5
? CP Measurement of

Application
Test substance
1

®

Injection of

= DPM (treatment group)

(Stimulation Index)

DPM (control group)

DPM: amounts of [3H] incorporation

BT Local Lymph Node Assay (LLNA)

KRiBREE, BELEY P EHOWRBE S RL T
EEMFHE AR Z & S 2 M A 5 <
FCAZ MWW Z & 5 WA OTERAERK S h 5
Z b RGO DG 3 R 8 2 e e 2 ST T
Bl e Ens, HEMIHEREIA TS, L
L. —#oEBicd L TEiEE (v McBWTEE
EAEME AR A, ARER CIZBBRMEORTR) . & 5 idif]
WEM B ISR LT YE (B M ds 0 TR S B IR
EREBOH, B CTIEBEOR/BER) 2R3 &n
by, WHGEHIZHROS 5 Z LMo h T 5,

£ 72, REHEWIE & T B 72 0 Jitid R ki 7 & il
s 0, BEMEE = o gk e LT Adeno-
sine triphosphate (ATP) <X°5-bromo-2-deoxyuridine
(BrdU) % HIv» 3 J5 34320104 12TG442A (LLNA-
DA) D35 & 0'TG442B (LLNA-BrdU-ELISA or FCM) 12)
& L. OECD TGIZYU#k * h T %, Y 4HIZLLNA-
DAD/NY) F— 3 VIRBRIZEW L, H4 K54 ki
FHE5 L7z,

2. BREBMEFHFMEOREDER
(1) Kk (HA, KEL KIH) OB FFEL;

R PR, bR OBFHFEIC W,
B R AR PERAM I 13 S sk TH T O WA D 5720,
Table 212 HRRX =M DB FELFIZONWTE LD/,

M1 R ¢ IR, DS OB, AT O et
HEPRE 2§ % 1

32 LA AL DA N O BLE S O RN B 5 5 i

X3 KA ¢ TR ek

FRILE 2019

[*H] Thymidine

2 o>

[3H] incorporation ‘.‘
into LNC VN
Isolation of
Lymph Node Cells (LNC)

5hrs

12
Positive
(Sensitizer)

Negative
(Non-sensitizer)

Stimulation Index

0 v I I )
0 EC3 20 40 60
concentration (%)

WEhOHRIZE W T e, BIERERY @&
MO WERED W IR 2 i H %

® BX

FER R IC K - THBIT 2 BEAT A 0T
0. REDCHERT % REITRSEAGHE (RWoKE
). RS ORHA L & OiESIT SR (B
EIA) . LRI LR (RGBS - R
T - BREA) B X ORERS (BAETHE)
IO BHI T B,

JRIRITE RIS T B B Tk & F2ERO B T b 5 5
2T 6N B, BERBAEMEORMIEE & LTk, JHfk
IEGPMT. #1iZBuehler Testh fELE X T & 7219,
L2aLaRs, [RBEOBEFHGHIZ W
BRI DWW T OWIEIZfEy, BEFRIIH LT
OECD TGl & 1 7= B 2B AU i O il 3588
bEhb LDk 57219,

PO TERIERICHE S T3 it [E
MM BEMEREBRE T A F 54 V] 128 WTGPMTA &
DFCA% i3 2 iBRIA D HESE X T 219, A7
RAEMEATIZE D BIEFSRICHEEIN TS S
DE DB, HER. EEGPIMITERIERICET TEL
Ty b EHOZRER X 72 IZLLNAD FEfE 2584 TH 5
EENT W20, 2018412 [IERFEAS L - 1LBES
D A VERTM O 72 % D 1 5 D F i A M el vk
ZRLE 2Rl A RICBI T 2 A4 & v 2| HERR &
. B E A AU BRI S WTRE L 5
7= GHEfliE2. (2) ®IZECHE) 1,

— R OLFFE L K OREEIZ TR,
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KRS BAEMEE DR R ESBDOBE

FRARL i D BRI B R AR IR HE H Tid e <
REE S ED SN TN,

@ KE

KETIE, FHHTIRNRPEEDTH 20 E 50
Bib 53, BEA - BREAl - B Al - BREA L L
(Pesticide) 13—4f U OKEBRIRFET (United States
Environmental Protection Agency: US EPA) 23 Fi4& L
THD, KEE IR AR R AR AL (The Federal
Insecticide, Fungicide, and Rodenticide Act: FIFRA)
IZ&>THIR ST %, Pesticide DB g I3 A, #
Al & BT R IEAE M T — 2 38 WEOEB Th 5.
EPA# A4 F 74 »iZiX, LLNA. GPMT. Buehler Test
MEPRE & L TEFSEN T ED, LLNAZ S #IRO
BRE LTHEREL T 219, —J5, #idasRilgiko
WHEME SN TH D, FERSATEER 75 E DM —
WEIZOWTCIEIREEE A DY 727 — 2 2]
HE& T B E S EN2018F4 A I AR E /219, B
ETIED 20D, BEEFEH 1T USEPARHE s
7 L¥8 (Office of Pesticide Programs) &, Z D¢t
TR NI - 725HIAE R T h UL, HERH
T =42 %% P ANEELTED, FHiamicE Lz
HEDBEMDI DA B,

— M b & RARICUS EPAR T E LTk D, A%
WEHIHE  (Toxic Substances Control Act: TSCA)
ICEDHfl T s, —ibFMOBEHFTIE, H
GO 7 — 2 PEHNEMHATIE AW DD, YaEFA

I2&kD ) Z GO 72 DI AN LT & b X 7=
Leior—afgiE ko ohns,

® B

RIS PR FEBLS, (Plant Protection Products:
PPP) & L TN ME4AT (Europe Food Safety
Agency: EFSA) 2348 U . hb ¥ £& 7 84 & #H A1
(1107/2009) 12k D HH 2 T3, FKIZDNT
. BINEES (EC) IT—HEHEiTa0Icx L, #
FANIEUD LR - HifB - R = Hblkd 5 5 FERIZIR
569 B MK D K ERYJHNOHEEA L EE kb, T —
2 PLRETH 131107/20090 FRIEA Th 2 ZESHAN
283/2013 (JFfk) & K 1°284/2013 (BLAl) TE®H 6
NTns, WTFhOZE2MANC & LLNAD FE i
NE—FINTH . LLNABENE T X £ WA DA
EYMEERL 72 ETCGPMTO EfiA ik 5h b & it
WEhTna20.20, 75 BiEsE, BRAEYER
(Biocidal Product) & U TRINILZS T (European
Chemicals Agency: ECHA) 24 U, AWk 35,
BUHI (528/2012) 12k D HHI 2T 522, %37
FTTHEZR 7 — 4 25l U, FHli T & &2 - 25481
& O3B (i vivoikliR) & FENE§ % 2. PPP
EARRIZCLLNAZE —#IRTH D, £ LIS OiERE
EERIRL 2553 EY A2 R TUER S 5,

— AL IZECHAIZ T S Tk O . REACHH
HIC X Dl & Tnvd, REACHTIE, 1 b~
PLRBGE - A S 2B L TEE» B E

LELI WA Skin sensitization test acceptability for registration of chemicals in Japan, US and EU

Regulati Acceptability
. . egulating .
Region Chemical class authority Regulation Act GPMT)/Buehler LINA Non-animal test
method
Agricultural Agricultural
MAFF O O O
chemicals Chemicals Control Act
I ticides fi
| nsecticidestor MHLW PMD Act O O O
Japan infectious disease control (quasi drug only) (quasi drug only)
MHLW
. . JCSCA
Industrial chemicals METI ~<——— Not necessary —————————>
ISHA
MOE
Us Pesticides US EPA (OPP) FIFRA O (@) O
Industrial chemicals US EPA (OPPT) TSCA <«— Not necessary ————————>
Plant protection PPPR
EFSA O —
products (1107/2009) ©
BPR
EU Biocidal products ECHA (528/2012) O © —
REACH
Industrial chemicals ECHA (1907/2006) O O @)

(O: acceptable; O: high priority method; —: not listed; MAFF: Ministry of Agriculture, Forestry and Fisheries; MHLW: Ministry of
Health, Labour and Welfare; PMD Act: Pharmaceutical and Medical Device Act; METI: Ministry of Economy, Trade and Industry; MOE:
Ministry of the Environment; JCSCA: Japanese Chemical Substances Control Act; ISHA: Industrial Safety and Health Act; OPP: Office
of Pesticide Programs; OPPT: Office of Pollution Prevention and Toxics; PPPR: Plant Protection Products Regulation; BPR: Biocidal
Products Regulation; REACH: Registration, Evaluation, Authorization and Restriction of Chemicals
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Reagent in which a structure
easy to detect by HPLC is bound
to the amino group of Cys or Lys

NAL 0 O

B Method of ADRA

Key event 1 can be addressed using ADRA. Key event 1 is the covalent binding of electrophilic
substances to nucleophilic centers in skin proteins.

TH. FH1~10. 10~100. 100~1,000. 1,000
PED b v Z L ICBER S 2w A R A %,
B REAEMEIZ & To b v AR TRl 4 5 Z & AER
. WIS & B A A R 2 35 A O A
in vivoiRER DN FENE VT RE T b B In vivoikBRIZ I - Bh
PR LA RRICLLNAZYV S —BINTH D . 2 LISt
BRVE & IR L 2358 IE MM 2R BB H 52,

(2) EFERAF LD

BRI C20034- 12 A X 7z [EULLBES R S 7R
1E (2003/15/EC) | &, LBEMmBATEIZ 361 2 B e
R RERICHEIE UL 20134 LIRS, BP9 03 9k &
nrzAbhEs (BB &) OEUMKINTOIRGE % 5%
FT2EDTH 720, ALBERERICES 9§, fHRp
DHRERICEHYFBRRBEORBENE S ES % 5
MF e 57, ZOFIUZ RO . K EOBH
ICKELSHE LTS,

BRSO T T & RIS R R AR AR T O 1%
MrtATE D, FBROAOPIZ % T 2 KE1~KE3IZ &
W& U 728090 % B O 2 W ERBREE 2R 2 ISHZE & vt
%, OECD TGIZREIZUNH & Ty 3 RKED M 75
ML A h OIS T B L L RS, BT
(in silicoF5) R T b Z AR DR ZFHEIZ DN
T, ®EOBENAELIZE &7,

@ KE1 (% V5828 L OERES)

AN S K LA, RN & Vo8
SBOT I I EE BRIV 274 Y (Cys) RV Y
v o (Lys) &&) LA/ TIZ L TRANFE &
3, ZOFEWMBE & VIS B L DA &I 5
RER VL & U CH % & I 72Direct Peptide Reactivity
Assay (DPRA) 3. 20154 ICKE1D MM & L T

FRILE 2019

Mix the test substance
with NAC/NAL

!!!!l,[l

BEBMEMTMOBRRESHDEE

[ Sensitizer binds to NAC or NAL ]
25°C 24h !

Unreacted NAC, NAL is
quantified by HPLC

OECD TG442CIZIN# X N7z, wilE, &1L 7 4 L 4k
A =42 DPRAD Y K 14T & % Amino acid Derivative
Reactivity Assay (ADRA) #EFZXE L, 4tkg ) 57—
v a VikBRIZZS M L 201946 H IZOECD TG442C
JBIMINER, & 7229

DPRAIZ., AR 4 V32D D IZCysd bW
WBLys2&H T2 . DOHRKRTF FEHWSHREET
b5, WERPE & 24 B G & ¥ 72, HPLCTAR
BT FREMETSEZ &Ik, 2V 0HED
EABEAFMIL, ik X e B A TH 5,
JIERUEL LT, Cysk L ULysD X7 F F DI
DFYEH6.38% LU T DIGE ZEME. 6.38% & DK%
WA EBEEHE T S, £72. WA EN638% KD
K% < 22.52% K DA H RO G, 22.52% &0
K& 4247% KOG AT FEE . 42.47% K D K&
WA REORISEE . BEORE A = DI T
52 L TES0.2D,

ADRAIZ. DPRAL [FREDFHELIT, BT F F D
fRH D IZCysd B WIFLysiZUVIBIN O F 7 2 L v
BAEMMUZEN-TEXF LY 2574~ (NAC) B LV
N72FLY Yy (NAL) 23 Z&ickd, B
RIS & 0 72T H B, BERE %25 °C T4
[0 & 72%%. HPLCTARIBDONACHK & U'NAL#%
HWE L. ZhENOWD RO FE24.9% L, ED B
Bl HET 5, MINVEEREWZZ®ODPRAK D
RS CHRIBEHE Z ENTE, HRMED SR
RHEEVE BN OHEHFER IR L EDO R EHT 5
(Fig. 4)29,

@ KE2 (F{LAlfao w1t

(LA 23 PR & i 9 5 B, ALl &2 Rl
FIERIS AR R I3 &, fHliaoRE ol
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Vector DNA encoding Luciferase

downstream of ARE*

\‘I E%FJWW

\Y
MTT assay
Measure cell
viability

|
MM

37°C 48h Add Luciferase substrate

Add the test substance %

[Human keratinocyte-derived cell J

*: antioxidant/electrophile response element

BEEE Method of KeratinoSens

Measure light emission (reaction amount of ARE)
with a luminometer

Key event 2 can be addressed using KeratinoSens. Key event 2 is gene expression changes or
inflammatory responses associated with specific cell signaling pathways such as ARE-dependent

pathways in the keratinocytes.

WY 7 F IR A TS 5. £ < OFE A
PEEE, TRAE] AL T % & Tl A{Liifan ot
BALAIREEY] (ARE) 12 & D HlfH & h 2 85T 1
AHET LI ENME IR TS, FFICNr2-
Keapl-ARE## & 2 WML T 5 L BN T 5, Nrf2
WEE ., 7 OIEIA T TH B Keapl & #5E L TAWEL
IKREIZ & % 53, KeaplD ¥ A7 4 ¥ FRIEIC e RGREAEME
WEEEDOKRBTFHEOWELIRAT S &, Nri2ik
Keapl2» & fiiift U, #&NA~F241T L TDNA EOAREIZHS
95, TOME., THOBIEZFRFORBINFHE
. ALFEPEIC K A S OfiflafriEIZE <. R
FM 75 ikBR v & U CKeratinoSensi: ¥ & UFLuSensik:
M. FNZ 20159 £ U20184-12OECD TG442D!c
Y & 7229, w3 h ok s v b Atk
BRACHIIE 2 I C, AREPJRICEAL 2Ly 7 =
7 — ¥ OFRNEE HEICFHET 5. MAFELT0%
Pl b»>ay ba—= )il b RTLELL Lo BFEE
NALNZGAICEMEEHET 5 (Fig. 5) .

® KE3 (BHRMIRzoREMEAL)

BrikAIE (DC) 3R EBIEMEMEZDE D, &5
ISR (4 | RNCY LR Wt i B N I BV o I
a4 Rk THIEh, W5, WL 7
DCi3fi4 D> 7 F VWE (FA b4V, rEHNA
V) EEAT S, 20 B LU ZDCRYiEE AR
L. Z OYUFEHA OMEE % 585k L CHila e FIc /77
3 5 EEMAE IS A (major histocompatibility
complex: MHC) FIZHiURE LTIRRT B2 LT, Bt
JERF R 2 T &2 b4 5, 2o &S5 ICulEfbL
7-DCTIE, PURERRIC B 2 Hifi| 45+ T b % Ml

30 Copyright © 2019 Sumitomo Chemical Co., Ltd.

KI5y T-CD86X°CD54 D R B L 57 Ml ~ D >
FAME 4 va—a4Fr8 (L8 xE) OEE
BE. JPREN G KOBRNZELE2AE LT 5 Z EAHI5 R
T 33030, Zh 6 O A BT 5 &N %7k
& LT b b fasRaE L EE (h-CLAT) . U937#iie
BREEMEALERER (USSENS) & X UIL8L K — & —#{x
F7 w4 (IL-8 Luc Assay) 7%, 2016~184-1ZHHK
W TOECD TG 442E12 L X 1 7239, 4TS Luc
AssayD/N) 7= g VEBRICEBEIL, A4 FT7A4 Y
LIZE& 5 U7,

h-CLATIZDCOfH D Iz b b HERARIEMIE TS 5
THP-1#ifl2 & Fvy. CD86# K O'CDYMD R HL & 5k &
T2HLETH D, WEHYVE % TSI 240RE ] 12 A 34
L 72CD86¥% LK U'CDMD R EA 7 a —H 4 | %

MU =Sk DWIE U, BB L 1 B
x5 (Relative Fluorescence Intensity: RFI)
TRl % . HlE S, WA 77 H150 % DLk 2
DCD86F L U'CDS4DRFINZF N FN150% ¥ L O°
200% Ll b & 75 B AER 20045 & h 2 A s bl &
T 5, Fo. BlEEHIE SN S R/ N B RS
(MIT) % FC. MITA310 pg/mLASi 4 i 7 7 &
FEMEPIE. 10~5,000 png/mL% 585\ B AR &
T2 E. EEMNEFMANORHE BRI T
239.30)

U-SENSIZh-CLAT & [A]#k. DCOXb DIz e ik
BV v o SEEAHRaRE T & 5 U937 L % F VN 72CD86D
FBI AL L 5 L TH 559, WERWE % RNk
45IK¢ 1. CD86MD 5 Al e =8 % i By B S QLI &
DI, Stimulation Index (SI) THHli§ 5, Y& HKkuk
3. MR AEFENT0% DL E2DSIN150% LI E &7 b

fFRiLZ 2019



Vector DNA encoding SLO
downstream of the IL-8 promoter

Vector DNA encoding SLR
downstream of the GAPDH promoter

B Method of IL-8 Luc Assay

BEBMEMTMOBRRESHDEE

!!!'ih
N .
\ 37°C 16 h Add Tripluc (Luciferase substrate)
I:||:||:I V @ 10 min
I
/ <
THP-GS cell i
Add the test substance

Measure red emission (number of viable cells)
and orange emission (expression level of IL-8)

Key event 3 can be addressed using IL-8 Luc Assay. Key event 3 is the activation of dendritic cells,
typically assessed by expression of specific cell surface markers, chemokines and cytokines.

fR 20 S = a C e L HIET 5,

IL-8 Luc Assayid. Rihod ~ DD ke B DIL-8D
FEBAERE L 3 5%, MfiZTHP-G8Milg (THP-1/
J1ZIL-8% L U'GAPDH ' 1 & — % — 51| D F iz L
v 7 = 7 — ¥ #E{n T T b 5 Stable luciferase orange
(SLO) # & UfStable luciferasered (SLR) % ZhZHh
MAAAER 2 5 —DNAZEA L 7-Mila) %5,
GAPDHIZEF IR T 21U 2 F — ¥ v V5T
THHEEZTFOMESAEREOZ(L 2R T 5729
DREIZHWS N D, #EFYE 2 W% 160 1
SLO¥% K USSLROMEH ZH/ML, L3I/ X =2 —TH
Feai g A ME 3 5, GAPDH & IL-8D FBLD te 3 {4
RTET & e TLARS DL B0 U 22355 2Bt &l
T5, MBRAMROR UFEMmL, BEORER 2G5
N7 A I, O RA30IG &5 I 7256 12
HEHET S (Fig. 6).

@ HREREAEMET M Gn silico k)

(L= E O YA Z PR LS P O 1 A
St 2 THIY % Tukid, < 2 6 R EE PO
ISRRET S T E 228, WES OB SR HIR O 55

LELIERN  Summary of iz silico tools

TV 2= —HARDOFERIZL D, T ONRH IR
ST b BRI R B AR 25 & MR A 2 A
DDODH 5, MEALFIRITE & LTid, HAERT
HBoTE, X8 =/ RGERBUCIRS .
BOMEICKERKT 2ETREL E LA T 25
L., =4 X=Z2{b L 2 KREDWEWME M5 Z
EIZ KD FHRBEORETRET S .

FETMY — L iiE, WEE R — 2 LRIEENR— 20
OO0V =ik B (Table 3), #atN— i, =
BILAMD T — 2y b oE Sh BT T
ROV S FET ALERE &0 () oM %
SRS - P - BT OMME L L2 S R 5 E
MR AE PEAHES  (Quantitative Structure Activity Rela-
tionship: QSAR) 12K W T\ 3, Hit~N— 2D FE
W7ZET L& LTiE, VEGA. CASE Ultra, TOPKAT
BEBROEN TS, —F. HEEN— Z IR EN L
—ART7 7= P EHVSEFET, Lika EORAIR
HMPEMRICL D2 T — 2@zl pEl ch 5,
M7 7 — MIHHEEER A N =L LICEE T 5
kG L ER SN D, AN —2ONENLET L E
L Cik, ToxtreeXDerek NexusZs E RIS T 5,

In silico Model Builders — Characterization Freely available
Statistical-based Expert rule-based software

OECD QSAR Toolbox OECD v v v

Toxtree JRC v v

VEGA Caesar project v v

CASE Ultra MultiCASE v

Derek Nexus Lhasa v/

TIMES-SS LMC v v/

TOPKAT Accelrys v
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k. HEfE (OECD QSAR Toolbox, Toxtree, VEGA)
& £ 1§ (CASE Ultra., Derek Nexus., TIMES-SS,
TOPKAT) DETFLNAFAET S0, AEET L TIE
BRI 31 2 N & B8 U 72 B RS REAEE 7 0 % i
ABHBE, BEETLLOBERENLIEL TS,

®  EEBRAEEOMAS DA EHI

B AR I M 25 VRIS T b 5 728, Hi—D
KE % 57l 4 % A v D A T aPAl R #E & X o Tun
b. TD¥., KEID Z VIS B & DFEAREERD
&£ 9 Zin chemicoliPKE21 K UKE3D & 5 Z il %
s 7zin vitrodh: &0 - 7=l iR 72 ¢4 <L AL
B ANRER T V¥ 2 — 4 — I &
in silicoli & FHNTHR S - iR 2 MlAasbY 7-a
FE0) 2 S AN HEH S Th 5,

WAL in chemico®s & UNin vitro DFEBRAE IR R in silico
DOYHT — 4 EHAEDHYE S FkE LT, Defined
Approach (DA) »i:H XT3, DAZAEMM L
BUWBRBEES N4 F o4 VikBiaE DT — 4
EAGDYE. THEMEREHRA 4 & % Rk 721
fitt 72 » — L (Data Interpretation Procedure: DIP) (Z
HOx, HMRHMW AN T 52 L OB VEBMEICE
NIZRHIi T TH 5. 20164F-IZOECDIEZH A &£V 2 F
FaAYVPEERL, 207 -2 245 4 5T L
T5% (Table 4) .

2018412, HIHIM )R & LTI CUS EPAK D i/
AP D MR (B /BEMERE) 2 HRE L72LL
TO2RHDDAE R E 7219 (Fig. 7,8)

(a) BASFtl» 6484 X N7z “2out of 3 approach” %
N—=2&LL728DT, KE1I~KE3D 9 64574 5KE
DAL DO2RER A FE L T, MRS KL =254
EZ OFERERFGHEE U, SRS RL > 7254

LELICY:S  Case study of defined approach

(3 RFEMEOKED AR & Ik LT, 25k T—3X
L7248 R & ieidat i & L CER$ % (Fig. 7).

(b) TEFEMAStE2 5% &7z “Sequential Testing
Strategy (STS)” #X—Z L L7=&DT, &Y
KE3DGAER & Ffi L. 7 DL TH L
Pt efiim L. BEOSA I, & 5ICKE1DRER
EFEMEL. Z ORI T & IS ImAS T X
PE. BT & AU AT S PR & AR T S

Test substance

Classify based on
concordance

Classify based on
2/3 concordance

Defined Approach: “2 out of 3 approach”
(USEPA)

’ Test substance ‘ —>» Positive —» Negative

—xes ———— [

Non-sensitizer

.m Defined Approach: “Sequential Testing
Strategy” (US EPA)

Case study Proposer Purpose

1 An AOP-based “2 out of 3” integrated testing strategy approach to skin hazard identification BASF
2 Sequential Testing Strategy for hazard identification of skin sensitisers RIVM
3 A non-testing Pipeline approach for skin sensitisation G. Patlewicz Hazard
4 Stacking meta-model for skin sensitization hazard identification L’Oreal identification
5 Integrated decision strategy for skin sensitization hazard ICCVAM
6 Consensus of classification trees for skin sensitization hazard prediction EC-JRC
7 Sensitizer potency prediction based on Key event 1+2: Combination of kinetic peptide Givaudan

reactivity data and KeratinoSens data

The artificial neural network model for predicting LLNA EC3 Shiseido Potency
9 Baysian Network DIP for hazard and potency identification of skin sensitizers P&G .
10 STS for sensitizing potency classification based on i chemico and in vitro data Kao prediction
11 ITS for sensitizing potency classification based on iz silico, in chemico and in vitro data Kao
12 DIP for skin allergy risk assessment (SARA) Unilever

32  Copyright © 2019 Sumitomo Chemical Co., Ltd.
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(Fig.8). (a) &M FBRIC, BRKEIZHIET 2Bk T
H AT HE 13 250,

DHAET B 2018 12 JFEA I A L 0 ERIEGEH -
LM OBEEHEREE LT “K 47 v 73outof 37
MR Eh, ZhZFhKEI~KE3IZ7% Y ¢ %2 DPRA,
KeratinoSens¥ & U'h-CLAT T\ h & BIEDO A D
B BB R L HE E B (Fig. 9) .

OECDTIZDAD 4 4 F 74 Vb= HIETHEH Z 21 H
D, EYEFEG 213 US EPAL W U “2 out of 3
approach” 2%, &ML (R RRAEME O3 & DFF

Test substance ‘ —> Positive —>» Negative

Additional studies

T

> Non-sensitizer

BEEEEM Defined Approach: “Bottom up 3 out of 3
approach” (JP MHLW)

—>» Positive —» Negative

Weak

g Not classified

*: Minimum induction threshold (ug/mL)

’ Test substance ‘

IGEEIN Defined Approach: “KE 3/1 Sequential
Testing Strategy” (OECD)

h-CLAT MIT DPRA depletion ~ OECD QSAR

Score " (1g/mL) @) toolbox
3 <10 >42.47 —
2 >10, <150 >22.62, <42.47 —
1 >150, <5000 >6.376, <22.62 Sensitiser
0 Not calculated <6.376 Non sensitiser

7: 2~ 6: o, 1:
Strong Weak Not classified

GEMEN Defined Approach: “KE 3/1 Integrated
Testing Strategy” (OECD)

FRILE 2019

BEBMEMTMOBRRESHDEE

filizk) 12i&. STSE&E U K fEFMAStEA 5 DL T
» % “Integrated Testing Strategy (ITS)” D DDk
flidkiA F o7 b LTRES A, FHiSERED =
DOXGr (EOGEAEE, 590 RIEME, e L)
IZHIE &N 539, STSTId 5 v BE 2o B E 2 KE3 13
h-CLAT. KELIZDPRAIZHRE & T %, h-CLATH
Btk T, 135 N 7=MIT (Bth &g & 5 i/ i)
7310 pg/mLAT T & AUL 3O EAEME. 10 pg/mL& D

WA ESWIEEYE & HE§ 5. h-CLAT2M M D
WA ICIIDPRAZ FEE L. BT & UL 55 VIR,
BT dh SRRMEME A L & HEY 5 (Fig. 10), ITS
Tix. KE1I®ODPRA., KE3DOh-CLATOZEREIZIA . in
silico™ — L IZIZOECD QSAR Toolbox 3 fEdE X J1 Ty
%, ThEZhOEREO~3IZZITIL., ZDOEGE
RDBTTH AT BOEAENE, 2~67T & 1559 W EAE
P, 0F 231 Th TEIEME A L EHET S (Fig.
1), Zds. GHS/HFHV & O#A M & BT B HED
b5 TW5,

LBHICH T 2 RBREEOEMERBRABEAND
HR ) A

AL TR 20055F-H 2> 5 B2 RS REAEPE O i 2 SR Afh %
ELTHARD B ERDIZIV 2 FF v (7
LAIVIB Y ATA VY )Y RBKBRTFF)
& DO FEA MR A& F2hE U T % 723940, Z ZKELZ
M3 2 B2 TdH 5 2. DPRARADRAD & 5 125
BOWMADHRIZEBHETIEI AL, BRI SHE (7
LA FXv) EOREMELC/MSTHRI§ 5 LT
bbb, LhrLars, OKEIORE & Atkic, H—
DRAF AT D A ORI TlEM A TIZIRA 2R S D |
F 720 WA W2 THEO &5 IR EBIEMED M X
FTCIRHETERVEVWIFEEDH S,

EEFRREOBRTIE, FEMH O L XL
B BT B S BB A % & 8 TS
EAEME R ARG O FIEIZ L <. Zh o 28
Bz LIZfi 52D, HMBIENIZEHE T & 2 Fho
PARALE N TS, X612, BMtd 30 x4
Pl 272 T, RIRETE L P THrSENEE
T3 KD HEOEIEEE & T S FhE R
TEAUL, B o B o R BaE e Irad Btk &
HRPIHED B Z N TE, MINFAE RKRIZP
SZEMTE S,

BUE, Btk TidnNy 57— 3 ViR & 8 U TRl
AL 72k BRik 2 WM U, i silicoy — L & LT
Derek Nexus# & UFOECD QSAR Toolbox, KE1& LT
DPRA% & O'ADRA. KE2& U TLuSens#:, KE3& L
CIL-8 Luc assay # @ UNZfl A G HES Z 212K D,
A CHRIE OO aHiik % HIE L TRETHTH 5,
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KRS BAEMEE DR R ESBDOBE

SHOEL

P2 F& REAEVEIZAOPAM R & LTy 5 Bub 2 ik
D—DTh . FEFOMRN 2 B EHIE % K
SRR OEE D & & BT, B LWEIEER
BEENR A IZERZREIN TS, Il TI13200{ 0 B
HEUE T OZ ) % B3 T 5 GARD (Genomic
Allergen Rapid Detection) assay237EH & 1T A1t
OECDN DI % H i U THE D FRER OMGEIEE 23
HENTNBY,

JeB DY . HIRERERE O PR R A DB Rl O
REDSEIINED 5 T35, B FEROREAL
11T PRI E LA E O R 2 E WL D h 0
DD RPN TR 2NMED 5T b,

1. BUEMOEEOFRICOVT

B R REAE N O BA 135 M /B2 D IX 43 720 Tld s
<V BEMEOR E QFEE R OB THEL G H
THb, B0y, OECDTIRE X TV 5STSE
K OITSOM AL DEFHlEIL. —BREOATIE S %
DREAEMED R X O FAN IR T TH 5, 5%, &
DRSS B DR & & Pl % 7212, BEMED R
G U T LB HBI T & BEHIEORR AR &
nTn3,

2. BHEMEOBEICOVWT

WD EERR (in vitroll:) TiE. BAKM:O &
WEEAR VAP R N\ D3 FH A3 AL &y S HOB OFRE D B
o BRSO ETA T i, HEAKVA MR O FEAM I
L= OGS B O e PR T T2 V7R ER
RHBBEIZOECD TGIZIH#E S T % (TG439) 42,
PN S A R i (NS e BN S TS
FF FICEEEARIN U TR O A7 TR 5 5L T
BB, TOETN & REEEEMIZISH L, KiE
O Ltk OB EIA T O RBALE % ek & U 725F
k2P . BUEH A F o4 VfLaHIEL T3
(EpiSensA. SENS-IS assay) 4349

3. KB EBEZTHICONT

L2V %3 BE N % %58 12 12 A & 32 0 TR &
NY [FanTys v LHHBRL A EICK D RO
T [TUNT T | ORI U 7z s8Rk A 2%
< 3G e HiTALRR Y 0 B 7 0 AT I B8 2 ik A 7=
in silico FHEDOTEH & ERWIRFE N5,

BT h 5 0 2 {LEWHE & B EE A RIS
BICEMBT 2 LIFHEL RSN TS, BRI
B & 7zl b & OB 758 B ORI o R 3% it
JHAEIH % R . BB O FRBR L & HLA B bt TR

[
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T 5 % EMIAVEIGE - Hiifi a2 8325 Z Lk 5
N5, 5% BRI S MBI %
B2 A L DD, in silico. in chemico® & Win
vitroD % 4 DR E £ LT, HEREEOMX &
ZRE L -E s iHikoRE* HiF L., Yl s &
UMEEHOR MR k& IS @R OHlIc &
HRL T & 720,
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Changesin Procedures and Approval Criteriafor | SumikaTechnoservice Corporation
Active Substancesin Plant Protection and Regulatory Affairs & Chemical Safety Center
Biocidal Productsin the European Union Hiroko HARADA
Mio TATsU

Mika Ota

To establish asingle market in the European Union (EU), Council Directive 91/414/EEC concerning the placing
of plant protection products on the market, and Directive 98/8/EC of the European Parliament and of the Council
concerning the placing of biocidal products on the market, were adopted and harmonized Community provisions
for pesticides and for biocides were achieved. The above-mentioned Directives were replaced by Regulation (EC)
No 1107/2009 of the European Parliament and of the Council concerning placing plant protection products on
the market, and Regulation (EU) No 528/2012 of the European Parliament and of the Council concerning the
making available on the market and use of biocidal products, respectively. In this article, the changes in the
procedures and the approval criteria for active substances which may be used in plant protection products or in

biocidal products are summarized.

L BHIC

KRM3HE4  (European Union: EU) Tid. KRR
H[6f& (European Economic Community: EEC) @
IR & 0 IR T R 0D 18 oD 3R~ A IR T 1R & D it
BEL 85T B Z ek Sz, [HE—RINGEE
£ (Single European Act) | (19874E7 H1H %%h) T.
M OE—TiY (Single Market) %74l i D4
fii b g & E A, BTl o H IR 431992412
A31H B 5Nz,

ZO—BRE LT, RESHTHH SN EA (R
) ICBEL TR, BINOFR D 720 OFHEIA [ThE
fR###Al (Plant protection product: PPP) @ _EilZBd§
5 184591/414/EECIY & LTRAEK Sz, ZD%, JE
FEE O S M B 3EHNCBI L TR N o FR D
7= DRG0 BEER R X, IERFESE THEH
ENBHEHNZ OV, [N 3 A4 FELE (Bioci-
dal product: BP) @ _LHilZBI9 % §54798/8/ECJ? & L
TAREN, ThoDAEEARL LT, DX
F X F aHRIREIE S i,

FRILE 2019

ELT 7 7 % — e Z2HASt TR REFEUDOKIY
IREEA I KON A5 A4 FRGOIFEIEIZDONT
DO FHIG WAL A F2hE L. KR/ KR S48 447 -
T&7z, TOERE L LI, AfTix, B JEE
ENWOEACEET S LIl L Zh o ICE
o AL BRN TG & 2 & 2 ED 2 HAIE L &
B2, TN o ORI T CEREEIHED 5 W 7= 3G EYE
(Active substance: AS) DJKEFR L, BEE b7z
FRANZ KO F7- 18 A S h - Fhe & RHMEA IR L T
WEPEY EURGRER & T & KGRI MEF DA EIZ DN T
A R

EUDEMREREEME OEAREE

1. #491/414/EECH 5 #A11107/2009%9 ~ DT
LRBBEE
$64791/414/EEC (Directive 91/414/EEC) %, EU
2B B AR O 2B B HE A 916 CRilE
L728DTh B, ZOFAIZK D EIREA DR
i, FHIE UCEUL RNOLTREE S = MEmE % &
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HY HHEREANCRRE SN S Z &l 572, FD7
B, EUTRAI N0 EWEDO Y Z2 b (Community
list of authorized active substance) DfEK &, Z D)
Z P ANOWEEPE OB O v T % FHl 3 5 TR
EE NIz,

18491/414/EECIE M E A~ O @A H  (19914E7H
26H) »B22EDNICHDI S S Z L&D, 19934
7TH25H LARMC il & = i s AR VL
LS OWEEYE B BRI E & iz, BEAE
RIS L QIR AR E T s T ARG
EhaZ etz

#1H11107/2009 (Regulation 1107/2009) . &4
91/414/EECIZE 2 b 5 Bl & U THIE S v, 2011
FeH14H 2 S & BE S hiz, WHHTH %2011
F6H14H & 0 B 45 491/414/EECT [WMEMIE O
FKHICHR M S h 7z Py OREBHEEHE RS LU
F—=RINyr =) BEETHHI L (Completeness
of the dossier) | OffEEEA 2 & 7= FrilwGEE I
FomEE & LU CTIRS91/414/EECOHLE N 5| & fit &
HahsdZelic ﬁoto1¢®ﬁﬁ&®mﬁ1b/
T S N BARE TEE R KGR B D127 )L —
TOWEEPE I RS ES e IS, Zhb
DB D FA D KEB 7513201146 H 14 H LLATIZ5E
TLTED, FEFTOEDIZONTE., FEHEOEM
DBV DH - 72728, BHIL107/2009D 0 FH 1. #FE
T 130 FH DAY O F G B D KRR & IR TS
BORKREFHAPDE -7z,

2. #$91/414/EECT OB EBEEFIEICEET 50

491/414/EECIZ19914F-8 H19H IZEUH #  (Offi-
cial Journal) TRAZE N7z, $8491/414/EEC DftE
# (Annex) #Table 1127”39, {§491/414/EECTiZ
a2 IO E Y 2 F ANOUEL (Inclusion) 37K
AR L 72,

164791/414/EECTIZ
o WYEWE OWEMEWE ) A b AOYERIIE, HEE

WHMEZO DL LI, TOEMWEAGAT

5407 < L 1OOBANZOWT L ERIEH A2 ¢

F— 2 EMEENC P T3 28 (H65(2)
o RAOYERD 10248 2 eI TH 5 (5555 (1))
o PR 1028 2 AR CEFTcX 5 (5555(5))
o WHEL DT HIIIPESHR DD 72 < & 3 24 HHEE D

BENBNE (H5506))
o AR B OB A T a2 5 L& FT 5

(%58% (2))
EEN, AR SN TR, Sl 4 B A TIED
ALHE e < BREE B OfE T 0 o 5 LTSI
WAHEIEHRATRET B L X h Tz, 72, /8
91/414/EECHOAFEMIZIZEUTHMOESRIEH (g
FIL MBS D) OFEHHRCRE) U 3 A5G 0 3 i J5i Hi]
(FfHEE VD) 23 S hTnah -7z,

Table 2!24§4791/414/EECO [iftld & I-VIIZ DWW\ T
DR FE /B IE & W2z A2 R,

P /B IERRNEA 6 570 50 . EUTHE OB RIE
H (b I FHEE D) ORI Cr e ARl O
HEIEH] (= VD) OIERAiRE £ TIsh i b OFF
H (bFWE CoOIERGRETE T A 19964F-, TAEMEIC
BOWidzhkn etk) 28 LA, 2O LBHBE
PEMI'E D 154791/414/EEC MHEHE T (WEMEWE ) 2 1)
WG HEE R, REAASTE B DRSNSt 7 1 o 5 &
TOFMMIZERLEAE U B KX LR E &5 72,

3. #E$91/414/EECT TOEMME DIRE
IREEHOEE
WA EORE T v 7 7 4 L%, SIEHET
Efi @ TR R RN B W TEE & 45
91/414/EEC T O BORIHHE & BRHEICI S U CuiEw
HY 2 PO Gz ftfli ¢ 2 8 DTH -7z, Bk

JELICRE  Annexes to Directive 91/414/EEC (as of the date of publication)

ANNEX Title

ANNEXI Active substances authorized for incorporation in plant protection products

ANNEXII Requirements for the dossier to be submitted for the inclusion of an active substance in Annex I
Introduction

Part A: Chemical substances

Part B: Micro-organisms and viruses

ANNEXIII Requirements for the dossier to be submitted for the authorization of a plant protection product

Introduction

Part A: Chemical preparations

Part B: Preparations of micro-organisms or viruses

ANNEXIV Risk phrases
ANNEXV Safety phrases
ANNEX VI Uniform principles for the evaluation of plant protection products
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LEL WA Development of Annex II-VI to Directive 91/414/EEC

ANNEX/Part Amendment Directives/Amendments
ANNEXII Directive 93/71/EEC (1993.08.31) replacement
Introduction Directive 94/79/EC (1994.12.31) partial amendment

Directive 95/35/EC (1995.07.22) partial amendment
Directive 2001/36/EC (2001.06.20) partial amendment

ANNEXII PartA
Chemical substances

Directive 94/37/EEC (1994.07.29) replacement of Section 1-3 (Details inserted)
Directive 94/79/EC (1994.12.31) replacement of Section 5(Details inserted)
Directive 95/36/EC (1995.07.22) replacement of Section 7 (Details inserted)
Directive 96/12/EC (1996.03.15) replacement of Section 8 (Details inserted)
Directive 96/46/EC (1996.08.23) replacement of Section 4 (Details inserted)
Directive 96/68/EC (1996.10.30) replacement of Section 6 (Details inserted)

ANNEXII PartB

Micro-organisms and viruses

Directive 2001/36/EC (2001.06.20) replacement (Details inserted)

ANNEX III
Introduction

Directive 93/71/EEC (1993.08.31) replacement
Directive 94/79/EC (1994.12.31) partial amendment
Directive 95/35/EC (1995.07.22) partial amendment
Directive 2001/36/EC (2001.06.20) partial amendment

ANNEXIII Part A
Chemical preparations

Directive 93/71/EEC (1993.08.31) replacement of Section 6 (Details inserted)
Directive 94/37/EEC (1994.07.29) replacement of Section 1-4 (Details inserted)
Directive 94/79/EC (1994.12.31) replacement of Section 7 (Details inserted)
Directive 95/36/EC (1995.07.22) replacement of Section 9 (Details inserted)
Directive 96/12/EC (1996.03.15) replacement of Section 10 (Details inserted)
Directive 96/46/EC (1996.08.23) replacement of Section 5 (Details inserted)
Directive 96/68/EC (1996.10.30) replacement of Section 8 (Details inserted) and
partial amendment of Section 7

ANNEXIII PartB
Preparations of micro-organisms or viruses

Directive 93/71/EEC (1993.08.31) replacement of Section 6 (Details inserted)
Directive 2001/36/EC (2001.06.20) fully replacement(Details inserted) except Section 6

ANNEXIV

Directive 2003/82/EC (2003.09.12) establishment

Risk phrases Directive 2004/66/EC (2004.05.01) partial amendment
Directive 2006/104/EC (2006.12.20) partial amendment
ANNEXV Directive 2003/82/EC (2003.09.12) establishment
Safety phrases Directive 2004/66/EC (2004.05.01) partial amendment
Directive 2006/104/EC (2006.12.20) partial amendment
ANNEX VI Directive 94/43/EEC (1994.09.01) establishment for chemical PPP

Uniform principles

Directive 97/57/EEC (1997.09.27) replacement

Directive 2005/25/EC (2005.04.08) addition of provisions for micro-organisms PPP
existing provisions for Chemical PPP set out in Part I
additional provisions for micro-organisms PPP set out in Part II

FEEWE E4OD L — T2, FETar s 4
DF1ERE (first stage) 2 6 4R (fourth stage)
ELTENThOERICE TN 5 MAEEEmE %)
2 MZU. FIBRRED Y 2 Mo Eh 3 BEnEtmE
26 Rl & BRAA U 72 FEATIC B A LR S TR
T BEL, MRELT, FHETIEE B ET %M
HliE 2 W Zh O BB T R4 2 B 54T & b
FTHZEEk, FYfEHENC Py D@ AT
a2 &0 =8eko0da (Notification; JAT#H (2B
THIER. WEWEOEARNER,. P i@ AT
BOMHMBENEGEND) OFEMBIRSP Fy o
HEARR & 2 W T OB Z & 128D 65 iz,
IR ) 2 M2 E Fh 5 B YR & T
% BUE U 22 HHI3600/929 1212, BIEAKIEITH NI,

FRILE 2019

THETIEY 5 HEEE > TE 20X, F22EED
V2 MCE NS LS R A T A BE L7
BiHII451/2000 9 % E1EF 5 HHII1490/20029 12 & D |
RRIN £ e %89 (European Food Safety Authority:
EFSA) DFBEANOBIMBPHE N T2 ETH > 72,

EFSANERIZBIML 72%2 6, F ¥ T OFEAHY
InE  (Rapporteur Member State: RMS)  1E& 0 54
#  (Draft Assessment Report: DAR) 2 * > b IH
DIzDIZEFSAD Y A4 M TARAEKEND EHIZHD, F
EARMSEEFE 2> 5 EFSABXE IS > 7= 2 L3 B &
N7z,

% 72, EFSAfER DR 2T & % EFSA Conclusion
DARFIZI D FBEHVEFSAELHE 7 5 EUD $4T H R
ThDERORIMEEL AT BRNERZ (European
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Commission) DH{EZEZ (Standing Committee)

DRI Z b k517,

FIEFED Y 2 MIZEF NS RAAEEYEOFET
JIEL 13 AR AI451,/2000 & BEHIT490/20021 & 0 | S4B RS
DY A MZEE N2 WA Y E O3 A TN A
1112/20027 & #iHI)2229/20049 12 X h Blg &=, 72
72U, H3BtHE S K UEABRE D ) 2 MicE S A
TFHEMEOFAE TR, AN EoEE 7 s
7 L OFHIEIARNICRHEE T4 % Z & 2 HRIZEA
N HE A BHAN1095/2007 9 12 &L DK DA E =,
B D S % it 72 B IXEFSALC & % 5l & L T
B2 P ANOIEIENE A RETE S LS L2
O, —EBOBRAFIEEYE TR ) A b Rk
IZEFSA Conclusion23MEK., A% N7z,

F 7z, BB OB kF & T v s 7 L
5DOHARBM A T ORER. AR IEIH
DOIEMEED ¥ ¥ T O FEEH O FLE 23 HHI33/2008 10
TRE SN L EHFEADOTFIEBHEIZ L 7=,

—J7. WS BE ORKRFEE IS L T, Fi
IZAE L HE A L CIERICHRET 5 DM KIE
ISR, HHHI88/201110 TX O R IERUITRE S h
2o EREHAIOAE F TIIREFETE D FHE T
057 AHICERELZFIHEZRHL Tz oLl
b, VIR S 78BS R IS L TR
WY A b OREFE A & Rk IZEFSAD G-l 23115
T, 2002456 A DIBRIZ ¥ = 0ee st
SN FHGE I E H> 5 EFSAD Rt 23 7 b 7z,

W EEE & M AE Y EEE TORE &
EWE, LITD229THh 5, Thbb,
OREFmTEE DOFAE TR, Py AT B %

ROBHEN A LETH D, FWHIPEH % IZRMSA

#Hoiks N5,

OFHEEE T, F ¥ D DORMS % HIGE
MNEIRTE, B P TAELETH S Z & HRMS
12X D RGEEE hAud, B R Y T OB RREE
ENLBEHBEUEHRTHIE (Decision) & L TAE
Eha,

R F Y I NRETH S I & IFAEEE T8
RMS2 MEET % 23, $65491/414/EEC T Tl B nGM:
B % AT 2 M IRFEAI O E R (provisional
authorization) OHENH . TV ATREIC & B AT
DIDIM P I NTETH DT ENPEINLTH
72728, THETEE O AL Y 52 eTh B
ZEDWENEUFRTAR I N TN,

WYY 2 D NORAOYGENE 104 28 Z 7 IR
E LT\ 728, WERERAA H 23510 5 720 I E DT
&, UETEHT (Annex I Renewal: AIR) A BE L 75 572,
A DYGEEHT T H 2AIR1 (Annex I Renewals12"
N—T) IZEENDBEMEYE O KGEE W AT %
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BlaE 4 2 HHII737/2007 12 258%0E S, Z OFEIIIES
91/414/EEC F CHjii X 172, IR OUEFEH ¢ 5 AIR2
(Annex I Renewals522 )L — 7)) IZ& M B 1HMEME D
TR A T-IE % FHL7E 5 % AHI1141/2010 9 238% 58
Ehp. Py M HAR220114F6 H14H L O % T
B > 72 7= DA A RITHRI107/2009 F THEE S iz,

4. #HAI1107/2009F TOEHMEDHEER
AREHEE

(1) HiHI1107/2009D 5

FHI1107/20094320094F-11 H24 H IZEUE it T A %%
Eh. #EH91/414/EECIEHHI1107/20090D 3w FH H
TH 520116 HI4HEZ S > TEZMEIOND T L L
B0, mEEWEOKGRIE, WK (Inclusion) Tid7
<. Z&id (Approval) &itdhd &LHilkh-7, f8H
91/414/EECF T F v D54 (Completeness
of the dossier) &EFRENTW=DIX, HEFOREM:
(Admissibility of the application) &fr&h 5 kS 1i2
5otz W E OHEOREEIZEUE #] Tl
AEXENEL B o7z, ZTHIEHAI1107/2009 F TidHr
BUSVEE % & 5 2 Wi OraE Al o 7€ 580l 23 v e
ICEBDEMNER N2 TH S, FEERR
D E 201666 H14H £ TE & 5 7=,

$84791/414/EECOMBEICRAL TE 21 6 DN
R R BRI E . BLHI1107/2009D Kt #1346
4591/414/EECTIEN 50 o -NE BT 5 2 D
127 572, $8591/414/EECOMEEDNER B X h
7= B % Table 312, #HI1107/2009D [ & 5 % Table
4128,

JELIEREN  Regulations in which provisions set out
in Directive 91/414/EEC are transferred

Provisions in Directive .
Regulations transferred

91/414/EEC

Articles Regulation 1107/2009 Articles
ANNEXI Regulation 540/2011 (2011.06.11)
(Active substance list) Annex

ANNEXII Regulation 544/2011 (2011.06.11)

(Data requirement of AS)  Annex
Regulation 283/2013 (2013.04.03)
Annex (Replacement)
ANNEX III Regulation 545/2011 (2011.06.11)
(Data requirement of PPP) Annex
Regulation 284/2013 (2013.04.03)
Annex (Replacement)

ANNEX IV Regulation 547/2011 (2011.06.11)
(Risk phrases) Annex IT

ANNEXV Regulation 547/2011 (2011.06.11)
(Safety phrases) Annex IIT

ANNEX VI Regulation 546/2011 (2011.06.11)
(Uniform principles) Annex
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IELICY:S  Annexes to Regulation 1107/2009

ANNEX Title

ANNEXI  Definition of zones for the authorisation of plant
protection products as referred to in Article 3(17)

ANNEXII Procedure and criteria for the approval of active
substances, safeners and synergists pursuant to
Chapter II

ANNEXIII List of co-formulants which are not accepted for
inclusion in plant protection products as referred
to in Article 27

ANNEXIV Comparative assessment pursuant to Article 50

ANNEXYV  Repealed Directives and their successive
amendments as referred to in Article 83

BLHI1107/20090 8 3 TN 1306 M9 BURRE 0 ¥ e
Bt GRS L, Z oHicidfE4491/414/EECTIE M
ﬁﬁ‘isﬁ)‘ S T IRGRIEMEN G E N7z, T OIKGEHEUEIC

I, WbWw3 Ay A7 (Cutoff) HHELFRENS G
@ﬁ%b\zwﬁvbﬁ7ﬁﬁ’%téﬁi@ﬁ$ﬁ
FEERIZERYN UL, MR R R s &
T25EDTH D, £72. HBdDKY 22 (Low-risk)
EHEYE R A (Candidates for substitution)

SN 220 E 5 2 O e FitE & NS 1345
ENTnha,
£ UTICRTOTA»rORUEIZHE YT L, 270 %88

DWNIIEEIZB U TR PISEORES & 0 . Sl % W7

BILTRGRD T HEIC 2 %o

o ZRFEMEOFUE (R 113.6.2)

o FEH MEOFE* (B 113.6.3)

o BOEEEOFEME*  (WEE 113.6.4)

o ANONHBHELYEDOFEUEY  (FiHRE 5 11 3.6.5)

o FREIVEE BTG SE (Persistent Organic Pollutant: POP) @

e (MHE# 103.7.1)

o BRIVE. EWERE. A (Persistent, Bioaccumulative and
Toxic: PBT) B DKL (HifEE 113.7.2)

o EEREE. SR (Very Persistent and Very Bioaccumu-
lative: vPvB) B DJEHE (FHE# 113.7.3)

o JEEERE AN DN IEELIE D JE e > (FJE 3 11 3.8.2)

(2) Z&GRHAM

ORI EVEe

8491/414/EECTIiE., KR DO HIRNIZ104- 2 A &«
W & 2Tk 0. HHI1107/2009T & #)0 D KGE
B0 A A2 e LTnws, #2721, K X
7 WEMEE (5B225%) . FHARWE  (Basic substances)
(%%%\ﬁﬁﬁﬁ(%m%)mﬁiﬁéb ZOM
EZFEM T 250 DU T ORI A 3E S b,
ﬁUZ9Eﬁ%%~w$é%a&w%ﬁ

A - TA- % A T R

HEARYE - FREEHIENZ FIRRIE D 1 e

FRILE 2019

DEBEEBEDLTEICOVT

TRGRIEME A il 72 X A OWEMEE TH > THERED
71y b A 75U (S [IOPoint 3.6.3. 3.6.4. 3.6.5
BEU382) ICkDRREIhHZWEATHT, il
DR ETIEMLIE LS 2 WEE Ll 2 ik 5

IZZ OWEEWE A BETH 55O LHEHIE A2
Eh T, V27 REIEEOEH & v b RB
BN OB 2 IR/ NRIZ T 5 Z & RIS
AR A A A WA CURGE T % AR5l (Derogation) @
B (GBS (7)) b5,

HiHI540/2011 19 CREEGEMEMIE Y Z 1) OME# X
Table 51784 & 912, w#IH4791/414/EEC | THK2
éhtﬁﬁ%EUZF®&%%ﬁéh1wtﬁ\%®
HOMBIEHAITRROFESH VA MEFTBTE
T, KA mMMAmCFf@é@(mnm\ﬁ%
1107/2009 FTO & @ (Part B) . JAM'E (PartC).
K 2 7 @ EWE (Part D). AT (Part E) D
FHISHEYT 2052050003 Lz, 45 (1) OFf
BICORGRIT E ZFZBIBHEL TOENnZzd, Hiln
Part B E M50 E S5 »FBHED & Z AR TH 5.

LELIEEEN  Parts added in the Annex to Regulation
540/2011

Regulations by which
new Parts are added
Regulation 540/2011 Part A (set out in Part A by
(2011.06.11) Regulation 541/2011)

Active substances deemed to have

Parts added

been approved under Regulation
(EC) No 1107/2009

Regulation 541/2011 Part B

(2011.06.11) Active substances approved under
Regulation (EC) No 1107/2009

Regulation 462/2014 Part C

(2014.05.07) Basic Substances
Regulation 2015/306 Part D

(2015.02.27) Low-risk active substances
Regulation 2015/2105 Part E

(2015.11.21) Candidates for substitution
@ KGR

RGBT HIENIS D W TR, $591/414/EECTI310
FaEAmOHIE Tzt BHI1107/2009T
315 A2/ A I & o 72, 7272 LB AR I
BT A L 45 (7) OFIT oK
AEER G5 A A WHIHTH 5.

(3) &R/ FRAHEHT FE A T

f64791/414/EEC T, HiBliG e o &R # 4 F
JEZ A OFE] GRAN88/2011) TRE X T 7228,
HHI1107/2009TIdASC (BB7-135%) (Icfgi & hrz,
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277 USEARMIEICBI L Tid, JAWE & R ¢ it
&L B ITHHIR B O W O KGR A TIE & 13 R
B DFETFMENAS (FF235) IB#Hich b,
KB (Renewal of approval) (ZEAL Tix, FED
— & EFD 2N L D2 DORUENASITH/HE X T
% (5514-20%%) A, KREHFEFIEOZITICHE
&mﬁi%@ﬁWTﬁbégut(%w%)F@1

ISR HL K KRR A D 2 F — L &R Y,

TR A L KGR A DK & A vId, K
ﬁ%ﬁfim@%#$w~%hﬁ5h Ry

FICIEE P EDOFIERD ) 2 b & 58 72K B
aﬁ% (Application for renewal) DIEHALETH 5

2. TR TIE N Y RSB ORMSIZ S 23 %
RATEECH 5,

AIR2 (Annex I Renewal5522° )L — 7°) D IJKGRTE
1%, $84591/414/EEC T THLAN141/201012 & D
FNEAHE & Nz, FAOFNEIZHHAN1107/2009 F
Tithbh7z, AIR3 (AnnexIRenewalE327° L —7) LU
R D 7K R B 1 D 35 A5 TN BLHII844/2012 19 Tl X
N7z, HHI844/2012H3AIR3IZ #t < AIR4 (Annex I Re-
newal5542 )L — 7). AIR5 (Annex I Renewal52"
L—=7) TeEHIN T 5,

(4) KR H A T ORBIIBRAE R 12 & % KA H
FHER RN o AR AR o

TRERTEHT Tl KGR HT A PE & B i KR
FRAYG T U 28\ & 9 IS A SE TIS B 25 72 1) KGR
RAMEETE ZHENH S (HHI1107/2009 55175) o

ZOERMROME R, FEH UG F 5 Al O KGRE
PRI F Y TR BROER D 729128
FEix T 5,

AIRSLARE 13 KGR EE B EFES S PR IR R 1 & 44l
HHRR 23 2 2 MORGRIARBR O 34E-FiT . 307 H il & 7KFLEE
FHRETIEOHATHREENTWBE 20, Fy it
L BIRR & BE AR TRUE 3 2 BB A < o 7z,

FORIEH ONE T H AR, 581 (20144F1H1
HRIRE SO F o Tis#) $5729, 728
1%&%@%5<@Eﬁ%ﬁf%&6&n;5'#
% 72912, AIR3IZTCO KGR IR 12 5D TR

Rapporteur

Member State
(RMS)

X LITNT =TI TR v R AR 2 F4%

L. EAFEIEL T35, AIRIO —EBIZ W TIEH
HIJ1107/2009 3 FH H (201146 H14H) DI ki ¢k

FOSEF EREE PR VIR ORGRIARR O34EFi) A3k L
TWREEWE S & - 7270, BIEIZIE U CTARIIR
DIERAITH 2 LT, AR HGEEREIRS F
CXRIMROREBEEX 572, LA LAEMNS, LD
TR H ONE & F > T f2 Y HER B ONE 2 A g b
B3 ahr o7,

— HAIRATIE, KGRI O UL & TR E%$%§
R AZEEFES 323 Lar o7, 72, TC
%%%@tﬁﬁ<@fu&<\ﬁﬁwgmﬁguﬁ
SOWTIHMEWE A2/ N7 — T2 7=, KRB B
%%ﬁm% IRBMIRIER % Lk 5 727 L — T %
b, 1~-3FRRABRAERT S22 LTy i
m%@ﬁ@iﬁ%ﬁot N—=TEH 57720, JU
DORRHRANEE N> 2R BIEDO AN H D
BELCTWS, £72, 2O & T—EOIWEMEWEIC
BEL T Ky 42 HIRR 0 ASAIRS O 3 MEME & 0 2
{7mo5TW\W5b,

AIR5T & AIR4 & [l bk 1 7K 8 HIRR 0 4iE | ¢ 7K 8 B8

FHEORMEIRAZ Z 5 Z L3 TEES. WY
BOMWEIZ XD EUWEE /NI —TI25 72, K
MRRIE R T Py ZfEMBIBRH QLR % PE L &
WL =T EFET BN —TI250T 72, AIRATIX
MER L 7z & 270 — TN TIEEI CTdh - 7248,
AIRS T AER X N 2 TR & ﬁ@btﬁgw
EUEE EFFICREE2ZT 572012, ZhiZAb
%t%%?@ﬁéhéﬁﬁ%gk#%éo

5. #RAI1107/2009F COEMME DEE AT EH

EEQOHBF A TOMES

TRAHA S KREHEE L BEMB AR W Ty
5, BRICKREHFEE B TE P Y %K
RO R & Ehi ST 5,

J1 oy b A T BRI Sy R @R I1272/2008 16)
DR EDOREERAT T —DEENTNB720, i
ﬁ%%@ﬁ;/ﬁﬁ%ﬁ%ﬁibéﬁ%ﬁﬁ@%ﬁ@

TIN5 & KGR KGR v 5 O & N s

European Food European
Safety Authority Commission
(EFSA) (COM)

eApplication of renewal eDraft Assessment Report

(Renewal only) (DAR)/Draft Renewal
eDossier Assessment Report
(RAR)

¢EFSA Conclusion

eReview Report/Renewal Report

eApproval (Non-approval)
Regulation/Renewal
(Non-renewal) Regulation

BT  Scheme of Approval/Approval renewal process of active substances for PPP
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WIEBITETWS, ZOffde UTHNS LR
(Harmonised Classification and Labelling: CLH) #&
FH OB ENE %2 K0 A A 72 KGR 2 (Draft
Assessment Report: DAR) /725 #iaTliZs (Renewal
Assessment Report: RAR) H7 7L — F &1EK L.
DARXRARTH & [l 12 CLHFH O WS # & E T %
Lozl
BLHI1107/2009D K& TN DB IEIZ & 5 5
ALIE DR = FEUERS E D #HHII2018/605 17 51201844
20HICEUE#TAL X, 2018F-11H10H 4 5 jE
1275722 LT, ZORMEIZHE - 2Nt DT
i E 5722 &, ZHUTPERN20184-11A8H IS
EUBE®TAZE S 7-HH12018/165918) 12 & % KT
T TONTWEELIEIZBE H 2 38007 — 2 3 O FIE
DEIL, FEERG BB EIChbEELOND,

EUDNA F 4 1 NREEEVEDOEREE

1. #§4$98/8/ECH 5 #AI528/2012 19 "DI#EIT&E

BEEE
15498/8/EC (Directive 98/8/EC) 1. EUIZH 1}
BN F A RELEO EIZRES 2 BUE 29010 TRlE
L72dDTH5, ZORAIZEDNA A4 FEEO
N, JFHIE UTEUL L CEE & 7= 3G e
EEHTINA LAY A FRBOAICREEINS Z &I
Kolz, ZD=8, EUTHW =0 WE ) Z b
DIEE ZD ) A b ANOIEEYE OB O W5 % ZHfh
5 FEAHE & hiz,

5498/8/ECIZ A H (19984514 H) » 524%
ALIICE i e g Eh =729, #5498/8/ECT T
20004E-5 H 14 H LU BTl & 7= WG PEP L 23 BRA735
WE. DS OEEWE R FHRE B & - 72,
BRAEEEMIEICB L CdFERE T v s 7 A 0FG S h b
kot

JHI528/2012 (Regulation 528/2012) 1. 64

LELI GG  Annexes to Directive 98/8/EC

98/8/ECICiE &b 2Rl & LTHlE 2. 20134-9H
TH» G & 772, $8498/8/EC F CHA ST
TR VEV BB 2 ROm S E A HE iz s, RE IR
ARl AR B OFRE T 1 s T L THA
FOWEEIME L S AFAE L 72720, FriE s o &
REKREHOEFER 7T T LROMAFEEWE
DA & BHI528/2012 FCHEME N B Z &12k - 7=,

2. $8§$98/8/ECT COEMEHEDIRHREE
§498/8/ECIZ1998-4 H24H IZEUBH TA K X
N7z, §H4H98/8/ECOIftfEHE % Table 61289 . §f
4£98/8/EC T I Id 2 IO PEME ) 2 b N DYLEL
(Inclusion) MWKGEZFEIEL 72,
15798/8/ECT I3,
« WPEME QNG HESE B T O D &
LRI DOWMMIE & EHT 5D < L 1DDOEE,
1ZoWT ., ERIEH 247 — 2 A EEC R
TR 5 (8115 Q)
o IAIOPEEA 10248 2 eI TH 5 (55105 (1))
o JRA0F- A8 A O CHEHTTE 5 (3105 4))
s AFEMMEOFE T v s 5 4 52FiT 5 (165
@)
75 EPASTROR X AT 72, A A E o il
B COFMIEER (5115 (2) & ZDHROMIMNE
B TOREMEER B115 @) & EFETIEICRET
B S AR 225, ZHUT EREINC IR &
Ny, BASEWBEORE T v s T LFEIZ Y0
AHEIIHRATRET S & X h Tz, 72, hidd
A8 791/414/EECIC3 > - HE b & EN T
D, RENELDE LTI,
o WEMEE ) 2 b ANDOPGER A B I, (Product type:
P Zkick3Z& (510%Q3)
o WHEVE IR & A W ) 2 SR O
PEICKDIEZE L. WES AL L < 3MES BIC
b Z e (5105 1))

ANNEX Title

ANNEXI List of active substances with requirements agreed at Community level for inclusion in biocidal products
ANNEXIA List of active substances with requirements agreed at Community level for inclusion in low-risk biocidal products
ANNEXIB List of basic substances with requirements agreed at Community level

ANNEXIIA Common core data set for active substances - chemical substances

ANNEXIIB Common core data set for biocidal products - chemical products

ANNEXIIIA Additional data set for active substances - chemical substances

ANNEXIIIB Additional data set for biocidal products - chemical products

ANNEXIVA Data set for active substances - fungi, micro-organisms and viruses

ANNEXIVB Data set for biocidal products - fungi, micro-organisms and viruses

ANNEXV Biocidal product-types and their descriptions as referred to in Article 2(1) (a) of this Directive
ANNEXVI Common principles for the evaluation of dossiers for biocidal products
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FRMES (BT DHEMRER EN A A1 FRIROFEMEYE DFHED

o BEAAEMEE DS APTICE L CHRE T T2 5 4DS
% (Participants) 2 THAZSMAERD FiF7=541C
SINEORH %K (take over) TE B Z & (FiHI
2032/2003 20 5585 (4))

BETHB,

R 2 TALCJEK & 4 2 WG MBI 348 5 98/8/ECD
#5251 (b) TOERICKSIKY 22 (Lowrisk) /3
AL A FEEICES NS, HE# IBIC
BH S N 2 IEHPIE L 25 (1) (c) TOERIZK S
FHAYIE  (Basic substance) T» %,

El. 2 ETICBUTOREIEA (BHI528/2012
MWE& V) —Ei4Table 71287,

LELIENWA  List of the types of biocidal products set
out in Annex V to Regulation 528/2012

MAIN GROUP 1: Disinfectants
PT1 Human hygiene

PT2 Disinfectants and algaecides not intended for direct

application to humans or animals

PT3 Veterinary hygiene
PT4 Food and feed area
PT5 Drinking water

MAIN GROUP 2: Preservatives

PT6 Preservatives for products during storage

PT7 Film preservatives

PT8 Wood preservatives

PT9 Fibre, leather, rubber and polymerised materials
preservatives

PT10 Construction material preservatives

PT11 Preservatives for liquid-cooling and processing
systems

PT12 Slimicides

PT13 Working or cutting fluid preservatives

MAIN GROUP 3: Pest control

PT14 Rodenticides

PT15 Avicides

PT16 Molluscicides, vermicides and products to control

other invertebrates
PT17 Piscicides
PT18 Insecticides, acaricides and products to control other

arthropods
PT19 Repellents and attractants
PT20 Control of other vertebrates

MAIN GROUP 4: Other biocidal products
PT21 Antifouling products

PT22 Embalming and taxidermist fluids

IEEEEOEE T e 2 T 4 L%, #INEET
EiEh T34 94 FEGICEGE E N 556D
B & FiE (Specific) DOPT# $54798/8/EC T DK IH
HEHUEIZHES UTilMmE Y 2 P AR E %
T 58 DTH - 7=,
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BEODEEIZOWVT

BEFSMEE OFAE 7 0 & 5 L F2 I M8 HlE
1. AHHII1896/2000 2D & #iHII2032/2003 TEEE & 117z,
FATFIEOME & BN E € (Identifica-
tion) D72 DIERRKFEPT TOERE A % 52 F 5 B
A PEPE G RO @A (Notification) 42 H HARR i
EDORAEG B L PTOMAR TR Mz 2, P
TR A PTIZ & » T4ENZiR D 433 72, LA L%k
Do, FHTOZ I LBMENETEBMERD N
7eVie . MRESEEICIDSE T MRS A BT

ZOMAEZED 2D Hi 727 F ¥ THEHIAR A 3% ﬁé

NBHEND 5720, HICPTTEHHITED 2 F Y

TR IR & 0 B HIRR 23 20 & %o & 7z BRAE G

MBS 5 2 &k 57,

UG B A L AP A EE COKRE &
EWE, U022 Th %, T4bb,

OB E T E OFA ik, F o o2 BEEs
PEE D E R R EPT T OUEGTEE % 2 5 A7
HHPE OB O 72 OEROFE A H D . W
PEHRIZRMSAEHI DR 6T 5.

QOF SR T, Py 2B ORMSIE HFE
ASEATHE,

LWHZEThB,

MMAE 25T (European Chemicals Agency: ECHA)
PG VEVE O KGR IS SN 5 DI BHI528/2012
TIZDEDODHENRBEINTHIrEThH->720, Hn
98/8/ECT Tix. N ¥ 22 SEUDHATIERI T
35 DEEORENEEATIRMEBEZOERRZES

DERBITDONEETIZAR SN BERS. Fv

T OHFAHEY Y E  (Rapporteur Member State:

RMS) fER Dl 2 (Competent Authority Report:

CAR) DARDAL 25 < . WYIRFEAN LR TH

BT BRF LI 2 D IS o 7

3. #AI528/2012 F COEMHME DER
ERENEE
(1) HHI528/20120 KEKK
HLHI528/2012320124F-6 H27H ICEUBE #l T A% &
M. 15498/8/ECIZHHI528/201205 [ H T & %2013
FOHIHA S > TEEMAOND Z L L5572,
98/8/ECTIE. WHMEWHEOMIE 1. 1A, IBD
WHEME Y 2 b AOUEL (Inclusion) 237KREZ &L L
775 KEEE L TIA. IBICIB#R S 7= &RRE M E DY)
2 b AT AT 2 e aHI528/2012123%E & h
. EEEWEO ) X b AT 2 ORI R
FIRENBZ L& ko7, HEV, KRGS O
AV A+ (Unionlist) (ZMINEZEE S HH L. BT
IZART B LT3, HHI528/2012 T34t
TREER RIS, WEMEE O&GRIZ. I (Inclusion)
T3 <, &2 (Approval) Eit&hd &kH k-7,
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LELI GRS Correlation table of the Annexes to Directive 98/8/EC and to Regulation 528/2012

Directive 98/8/EC

Regulation 528/2012

ANNEXI
List of active substances

ANNEXIA

List of active substances in low-risk biocidal products

ANNEXT (Partially adopted but has major changes)

ANNEXIB
List of basic substances

ANNEXIIA

Core data set for chemical active substances

ANNEX Il title 1 (Revised)

ANNEXIIB
Core data set for chemical biocidal products

ANNEX III title 1 (Revised)

ANNEXIIIA
Additional data set for chemical active substances

ANNEX I title 1 (Revised)

ANNEXIIIB

Additional data set for chemical biocidal products

ANNEX III title 1(Revised)

ANNEXIVA

Data set for active substances - fungi, micro-organisms and viruses

ANNEX II title 2 (Revised)

ANNEXIVB
Data set for biocidal products - fungi, micro-organisms and viruses

ANNEX III title 2 (Revised)

ANNEXV
Biocidal product-types and their descriptions as referred to in Article
2(1) (a) of this Directive

ANNEXV (Revised)

ANNEX VI
Common principles for the evaluation of dossiers for biocidal products

ANNEX VI (Revised)

LELIERN  Annexes to Regulation 528/2012

ANNEX Title

ANNEX I
ANNEXII  Information requirements for active substances
TITLE 1 Chemical substances - Core data set and additional
data set for active substances
TITLE 2 Micro-organisms - Core data set and additional data set
for active substances

List of active substances referred to in Article 25(a)

ANNEXIII  Information requirements for biocidal products
TITLE 1 Chemical products - Core data set and additional data
set for chemical products
TITLE 2 Micro-organisms - Core data set and additional data set
ANNEX IV  General rules for the adaptation of the data
requirements

ANNEX YV  Biocidal product-types and their descriptions as
referred to in Article 2(1)

ANNEX VI Common principles for the evaluation of dossiers for

biocidal products
ANNEX VII Correlation table

JHAI528/2012D it g & Tz ik, 45255 CREE D /3 A
KA PG O G FA & B TRE s W B
SNBWEMEWED ) A P 3B ENhb 2Ll h -7,
B2 IGROTEEMIE L. 552855 (2) THIWrSEHER
MENTWBEEELECEWENWE TS 5, 54
98/8/EC D [ )& &5 TAIZ Wik o 3 9 8 &, HLAI
528/20120D @& 1D # 7 TV —6IZE E iz,
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HLHI528/201200 Mt JE & T B EICBI L Tid, LA
528/2012D 285 IZHUEN S O . WEHEWE OIS &
B 7-ftEE IOBIEOFNRICE L Tid, #HiHI88/2014%2
THUE S hiz, §498/8/ECOItES 1. TIA. IBLIAT
OMEZICBI L T, HiHI528/20121 & iR & LT
FRAE L 7=, $5098/8/EC & HilN528/2012D g # o bt
2% Table 812783,

% 7=, HiHI528/20120 [ffJE 3 % Table 912789, #i
HII528/2012D [t )@ 2 TVIZ. 45598/8/ECICIEAEIE L
BrolMEETH %,

HaIRFEAIOFLAN1107/2009TD H v A 7 FLUg i
Mg 2 S, BiHII528/2012 Tl PERRIERE  (Exclu-
sion criteria) & U T X7z (GB55%). & v M X
7 FEUERRIRR, R O FERRE ISR AU SRR
PEE IR L WE T3 HUETH 5,

* 1 DIFIORT W TR OIS T 52 L, WPhicBL

TEIRGEA TR 2 SRR EOBE H D (55 (2)).

o &I v EDHEME (5% (1) (a)

o ZEREPEDHEHE (5555 (1) (b))

» BhEaREOERE (5552 (1) (o))

o ANOWNSHRELIEORRE (5555 (1) ()

o BREAME. AME R, B (Persistent, Bioaccumulative and
Toxic: PBT) #'E & U < (3 misk® M. @EW&RE (Very
Persistent and Very Bioaccumulative: vPvB) ¥/E D FLHE (555
%) ()
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F 72, X #EH (Candidates for substitution) (Z4H
B0 E S hOYWHHEL IR STV 528, NE
(IR IRE AR 1107 /200900 F Wiy KEe & 5 T4 72 5
PEbr e & Ol & 5 598/8/ECIZIZHUE R 5 < |
W7ZIDEA SN HETH 5,

(2) KR
®©  YImK
154798/8/ECTIE, KD HIRNI 104 %48 2 7\
il chTkD. ﬁ%wwmmférwwﬂ UX104F
FEZ GO E LT3, 2720, OB (5510
%) OHEIZHYST 2 HEMEWEIZ DV T, Article
10(1) (a) DHEICEEUOHH & 5105 (1) (a) LIsto
MBS OEA & T T OKRMM AR E S 5,
B (5105 (1) (a) DBUEIZRE U DE) -
5AF- % 2 70\ AR
R (G105 (1) (a) ISFOBUE IS OB E)
TAE % H A 20 AR
$10% (1) () OHUEIZ X B REF AT P L HE 2
MM AEEWE T, 55 (2) THIEDIDDEMF
(ZOWEHWEDOE b B U< BB OEEEIZ K
%) 20 NER LSS, ZOWREWE S N OFERE,
B OFERE S U < IZBRBEANOEE & fERBHIE 12 B EAR
TR TR E NS, HHTEL %) 2212 T
B LW Z E 2RS4 R awEE E72567)
DI B EE1D &2 L2 Z & THRGEN I HE & X
N7z DTH 5720, ORIz & 2R & D &
A A BE I T 5,

@ KRS

FRGEHEHHIRIIZ DWW T, $8998/8/ECTIX104F- %
HZ AR & LTz, BHIS28/2012 TR 154 %
A AR & 25 5 72, 727 USRI S8 & 74E %
A WS 5.

(3) 7KadZKaBHEHT FA T
ORI VEPE 0O KGR A T I I528/20127T 13
A (F7:95%) IS . KRHEH (Renewal of

Evaluating
Competent

Authority

approval) (ZBIL T, A3 (B813-145%) 1Ic#Bili s 7z,

TR TS E & KGRPTOAGRIIBR DA 7 <
& 3550 H AT ARGREE B HEE ORI AR TETH 5 (5513
% (1)) . HKEPIERFERI D TEVEYE O KGR H & ARk I
TR R AP & B i AKGR IR 2N 745 2 a#
AL K SSRGS TS 75 77 7RG IRR 4 At
TXAMEND B (5144 (5))

54798/8/ECT D4 T-IE & HiAI528/2012 T D 4
FMED K = 7580 T, ECHADS R PEWE O K lH A &
IKRENFBEIZBMT DX E 7228 THB, ZD
72O EFIEOBE DK X 58 ez M Tbhz, W
D FH s = )T (Evaluating Competent Authority:
eCA) 7 F ¥ T &5l L 723¥fiE (CAR) . ECHA
WA, SRR O KGRRIZEEY % 3 R A ECHA
PMER LIRRINE B 2 45 Z & & > 72, Fig. 2

%ﬁ&%a/m;%ﬁ%ﬁ@z# LERLT,

198/8/EC I TOHFBUHIEME CHAH DHGFED
ﬁn%E CBHL T, ABEIEE (GB905%) 2l &
%, 16498/8/EC N CORRTFG I E Tl b O HIGE
DGRFEAIBI LTI, FliEE (5589-905) 2%
Ihb,

IS DKRFERICE L CTEECHAB ST 5, BE
TG B OFA 7 0 7 5 L OFA TIEA i L 7=
HI12032/20037° & (& & > 72 BHII1451/2007 2 13 X 5
IZHHI062/2014 29 Ik > THEZ A 5,

ﬁM&wmqumﬁﬂ(&@aoﬁ%E@m%)
2R A A NEL ORI IS LIS B
5o BT, KRR TE 6T, ﬁ%&wmm
OKEZE NN X N TH 5, MW EEE
T AIEFERTOEWEEWE L PTOMA

IZBEL T, BHI1062/201412 X 0 e O WIR £ ©
WEAIOFEH A XA, B O S & Gl 22 e ISR v
WEHBE T I LIENEND Z il -T2, 7,
FLRI528/20120 Ff g 25 TIGE D HIEEIZBE L T & #iHI
1062/20141= &8 5 7=,

FEAEE B OF A O TR, HlHI528/20120 k)
H PG THIEE S h 28RS L Tk, HE
88/2014 CHIED FME L IFIFFR U, Z LI HH]

European
Chemicals
Agency

European
Commission
(COM)

(eCA)

eDossier e Competent
Authority Report
(CAR)

eBiocidal Products
Committee (BPC)

Opinion Non-approval Decision/

(ECHA)

eAssessment Report (AR)
e Approval Regulation or

Renewal Regulation or
Non-renewal Decision

BT  Scheme of Approval/Approval renewal process of active substances for BP
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528/2012DA I FGH D KGR AL TIEH & 1 TIFH U T
HBHM, HTOMENDH S,

4. #AI528/2012TF TOEMME DA HAEBENE

EDHEB A TORESR

Z 2T R AR TR G R IR A & Rk
EDTH3,

Thbb, BEMEBEGNTHWEZETH D,
FRICBEAF IS EE O KGRFEE ARG W Tw 5, BT
WEHEERE T 0 5 L0358 THHRIER 28 D L,
BUE O WIBRIZ202412A31H & s > TV B H, 2D
WIRRNICSE T CE AW BEMEA & 5, KRR
IZHEWTIIARRBIBOMEENFEmE N TS, 7,
1y b A T HUEIZ SRR A O RHI1272/2008 D FF
EDORHER AT T) —nEEh 520, HEWE
DER /KRB FEELD & P HEROFEEDMLT
LN D LK KRB H IS OHMW & T & vt
AR TETNSE, ZOPEE L TCLHREED
ARV ENEEKRDIAALECARI T Y 7L — b % 1E
B L. CARDERK & A IZCLHAH O #iis & & /R ¢
x5 kH1CL7=,

FHHI528/2012D K 12 & B it GLIE O L2 5
HEE% i O BLHII2017/2010 29 A320174E11H17H IZEUE
MizAF I N, 2018F6H7TH» HEMHIZH 722 & T
Z DIEHEIHE > 7= N WAL Ol 28 B & 72 D |
EHICEREARS I »EBZEIC B ETTRENS,

BHUIC

EUDE R UV F 94 FOBHENIZ DN T
. WAVWAERTHR A ER THEOIE k> T &
720 HEV, HMAARE RS TRD, WHWEZ LI
EDOHHNZAHE D A HERR U 2 3 5 KGR KGR i 6
B Thix 2D UNEND 5, ARHBTDES k¥
BoO—EhE BIUTENWTH 5, EEOEKIZH LTI,
EUBRTAR SN BB, RINEEZRPEFSA
RLECHAZ EWFITT B H 4 & ¥ A LI TIER T45%
ZOFMAER I N TH D, Iho abETHMT
B0, X=UROBKRT, TXNTEHNTTEIELIET
XA h otz L ZBEIZOWTIE. THRIFEOHE
JFSCETNAE LR TES L5, [5IHCH] oz
EU#T — 4 ~X—2 [EURLex] TOVY VoA mRL:
DT, FIAFERN 2T IEERLTH 5,

51 RS

1) EC, “Directive 91/414/EEC (0] 1991.08.19)”,
https://eur-lex.europa.eu/legal-content/EN/
TXT/PDF/?uri=CELEX:31991L0414&from=EN
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Sumitomo Dainippon Pharma Co., Ltd.
External Innovation

Current Situation Regar ding I nfections Caused
by Bacteria, with Antimicrobial Resistance

(AMR) and KS-Project together with the Jun HipakA
Kitasato I nstitute Covered by the Cyclic Koji TAKEMOTO
Innovation for Clinical Empowerment (CiCLE) 1520 SHiMIZU

The emergence and spread of antimicrobial drug-resistant bacteria has become a global problem. Thus, urgent
measures are being called for both at national and international levels. The Kitasato Institute and Sumitomo
Dainippon Pharma Co., Ltd. are aiming to provide groundbreaking anti-infective drugs through unprecedented and
original approaches, under the KS-Project joint drug discovery research. This paper describes the global problem
of antimicrobial drug-resistant bacteria and our antimicrobial drug discovery project covered by the CiCLE.

L BHIC

A RS GRS R BEA AR 2 P SR 13 204 2 %L
% B S ANFHISM R EYYE 2 1 Z TR L 720
Ericglbhsz, LaL, 21 A D Z2he 2o
PUREED R 20 75 < 75 - 723 AN (AMR : Antimicro-
bial resistance) & DOH I & EIAH AR 28 & 7 >
T &7z, SRANMPEE O SEHEI, g & D% 7 k&
GURE721 T 25 < i 5 5 TR IR U 2 IEGYE TA 28
fEbRic & 6 INTMRERANWR D §5 2 L 2 EkT 5, &
512, HHMME I 258 2 R - 7284, 205041
VRN R AR 1 & BB EERINT A LA %
LBy RFHRISO 2 5 TE100Jk FILIZES 5 &0
5 PHIHAONeillz K D HEY Eh T 5,

SEAIME R AR R PR SE O R R I3 AR I REL D
B L5 TP, % < ORISR SE AR S
FEREIK 2 HIHGR U, PERBIDHIEIRDOBATE S 4 75 4
VIHEFHE LT AIRMICH B, ZOERKE LT, B
RSEDPESPEDIR . SEAN I R &SRR HESE D RRIR
FRERODKHE X | AR Y — TR OHES E O X A28
5N 5, AFUZHOTHHIZTTE & Nz PSR,
1976-19854F-% ¥ — 7 IZ4E 4 A LT 52 (Fig. 1),
IR CHIERRISA RN 7 B-F 2 & L2 PURSR I 19954F- L)
FBOm L. 2006%F-- 2015412~ 2 a5 4 F &
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Number of drug B Antituberculosis
45 M Others

[ Peptide
Macrolide

[ Tetracycline

[ Aminoglycoside
Other p-lactam
[ Carbapenem

l Cephem
M Penicillins

40

36199 056190 966190 476198 0661990 062006201

19
Created using data from cited reference 2).

B  New antibacterial agents launched in Japan

PR L LU 7 = ARPUFHIE Eli S hTozn,
KENZ I 2RV G T H O MR ESGRE IR
1 2 HEERA RN UL SEAIRVER N9 % e i
FERHIRIE 2D DD B 5,

ARCIE GRS FE . SE AN 2B
TR LA = X A OB, FRPTESEO AR
TEXED 7= 8 DT T 25 Bl B & R, RfRIc, 4
MO —T 04 7 R=3 g 12 & B IR R GE
EEEROREEME, § &b b ENHER R A AR
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SENTZEHE 7 HRE  (Japan Agency for Medical Research
and Development : AMED) DR JERRFZERHF S KAk
Al HE ¥ (Cyclic Innovation for Clinical Empower-
ment : CiCLE) %46 U 225 NAE B ZErr (DA
. AR & O10FE O KFEIIZE [KS-7'a
=7 ] (Kitasato - Sumitomo Dainippon Antimicrobial
Resistance (AMR) Drug Discovery Project) (20T
ALHY %,

KBFFRHEENKXSHOMERERR

Yiihid, = Fy oy @ERHTILY -2, 19854
ki) 2 7ady oy (@ERH AT, 19934F
k). AFTaFyrry @A F7a, 20024 F
i) REOF v RPEE ROF). 7250y v
(FEmpILE— &, 19834120 K4 VT ki) ®t7v
73IF (FEMmBE/SbLr Yy, 19854 Fifi), A oA
(R A oy, 19954 L) O B-F 7 & 424K
(A DORGUEGREE & FALTRZE - ot L
TEREREND B, T, A3 LR[EILIE S BT
MRSA (methicillin-resistant Staphylococcus aureus :
AF ) VIEE G T RO ERE) L3 AR BUE
O (SMP-601) B H L N T 4 RSO WL
AT, bk & ORI EIC O R TE 2,
Z D%, FrEOWREEL — B4 51258 5 7248,
VHRY =2 (L7 2R TF YV UyBRET AT V5T
WSV IRGRYE A DA O E N BAFE R LT DB 4%
72 2 MkiE L C & 72882 H 5 (Fig. 2). L2 LA
5. AN 2 SRR B 2 h 5 123 2 38 Al =
—ZANEE > TOBRNAFRL T, BEFANIHEE S
. JERICIKEETIZ D B A0, BBl A 7 = X 2 O3EHi
PERIEGSEIRRSEO AL &2 T R&E &2 1T
oL e, ZOHRITE. BdLED . AR
PR AV CRIBOMIHIEL S > TE#E Tldhn
MNHOHFE LD RE A T3 ADRIEL A MG &4 5
S DY HE A Ll L =0 ZERi R I1%0 oo vy A4t

Launched

TAAEL, RN ARZ2EIEH % & DOFXLEHTE 5]
BEMER S B Z &, a3 A 3WEREF AR, Y x
PV w2 RRFEENBIZESTE, YTV Fh
MEERZHARL HET200EH LAY L TEn,
A DOFHIZ YLD 7T 4 VilkEIZ D RN S Z
EREND ST, TLT, & B, Gz Hm
PEREGYE R REE O FEEGHIE (2 B3 2 4L 2 ) A BT
HEDTRIEVDNEE LT,

AR

1. EXMMHEOER EEX

MR I ZHE AN 20, BB TICRRER (T
7 —) W SR I LD &< AP
EEEAER 4 AR & VS 2 BAET 52 212k D
AR T2, £/, (BEETIAIFR T VR
RISV, N FUXT 7=V EIZK B HERBOMEE
K DIZEERE 2 B 0 . SR OIEAAER T 2 BG4
5 Z L THEOMIE AR T TImPEL T % 20t
VEALIERE & 11545 Z L T & B, SRANM MR T
EHEAL TS, WOMENLEHEIZES L To
%8 VIS BORBRAAF I AR E & VS &
ZRICAEPFEL T B T L THFEE MK T LTS 2
ENEL ., MEHROAAABRFTIIFETH D, HEHIZ
FRRICHEIR X T, &2 AR, ZOBEE FIZHiE
MDD S &, PUEIRIZ X - CIRANEZ M HFEIK L.
595 Cd o 2EAMMEE A4 255 (MiEFRIC X 5%
RIE) (Fig. 3),

SEAIM MR C & > T & FEANZ VR A FEk$ % 3
TR XD B & SITEWIRE OPIEIRICIET S hAuIst
W 5ZEehnBn, FARZHRORE #HIETZ %
R L IBNMEE O BLS 5 WIZHE AL T 3R
JEE DR DO FEYIIE (J. S A PR R PRAE & A,
PRSI B MR 2D < DR T VB E & %, Wl
FE D Z ORI R X S5 S ha Z L 2T 5728
RSO NE G- ZBIEd 5 Z EWEE T, BYYED

Gatifloxacin

’ Pipemidic acid H Cefpiramide ‘

’ Meropenem H Liposomal amphotericin B ‘

’ Piromidic acid ‘ ’ Apalcillin ‘ ’ Sparfloxacin ‘
[
1970 1980 2000 2010
>
SMP-601 >
Li d/alli 2005 Outlicensed to Oral carbapenem Ceftaroline
icenseasalliance Protez Pharmaceuticals  ith Fujisawa Pharmaceutical 2011 In-licensed from
(Novartis) Takeda Pharmaceutical

BT History of antimicrobials developed by Sumitomo Dainippon Pharma Co., Ltd.

Blue: -Lactams, Red: Quinolone, Green: Others
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Antibiotic-resistant

High number of bacteria
with a subset of antibiotic-

BEEEM  Effect of selective antibiotic pressure in bacteria

JEIK R 2 f & 38 L 72 PUREE CH o st O 55 TR
B LV HIRBEOWEIEEH e HEE & 5,

2. M bsE

SEANME R O F 7= 2t CRRE . OPURHE % 57 g
HBVHBAETT S Z LIZ X DAL (Inactivation) |
OPHIEIME- T 54 =7 v FOFE (Modification) .
@B RN D P YRE OIL T (Pumping outs & O°
Impermeability) 2326513 (Fig. 4). PiEH %75
RT3 TR L X2 ENEBEEL LTR-T
U 2w —¥h, PUREEEHT 5 Z & TREMH L&
HRENLERELTT I /2 oy FBfikEE (7
Y FUALEHE, 7T UL B KO Y RILEER)
MhHb, lEHZ =7y FOEHEOHIE LTI, vou
T4 FRIFED 4 =7 L THE)V ARV —LDAF
MER50S Y AR Y — LD23S rRNA K X 4 Y VOZR, +
Ja Y RMEIKD L2 —7y b THBDNAV v { L —2
REHRAYRXT—ENDOERYH S, BHENOHESE
TRE ACT 2 MRS LT, MEENMAT S
R—=1 v GHES B TREREID AL 720D
) OWA R KR & BFAPAT 2 & I HEAEH

Pumping out

(increasing active Inactivation
efflux of the drugs) (modified or degraded
A the drugs)
® s ' | i
@ antimicrobial H ;
Y i :
\ !
H
\ (]
N~

re ®  Impermeability Modification
® (modified cell wall protein)  (modified drug targets)

B Mechanisms of antimicrobial resistance

FRILE 2019

Antibiotic kills susceptible
strains; the resistant strain
resistant organism. survives.

. W }
Antibiotic

The resistant strain proliferates
without competition.

RV T OB L L2 K PRI L E 232 Ol &
LTEFoND,

[ RARD P HE =4 2 MR OMHPEA LAY & 1S4
% LEEIEL 2, B OPIRHEIT T 2 iU
AT 5 L BAIMME L5 2R Z xhp ZeiZaD,
HRARBUG I o W CIRBICHRL 5 2 IRVUC 5 5 T VR
SR TN 5,

3. FHREERFEORAMIBVEAITEE

HEDR UL X B PUE AR 7 < 7o 5 7235k
WOHRTAREE L. NEHOBEICERAE S5 A4 5 ThE
PEAE L o W72 2 PUTRTHE R 78 0D BR BV A SR AR
W12M A WHO (MR RIEREEE) 2120174-2H27H
IZAE LY (Table1), WHORZ D XS5 %) X b %&

LELIENS WHO Priority pathogens list

Priority 1: CRITICAL

Acinetobacter baumannii  carbapenem-resistant
Pseudomonas aeruginosa carbapenem-resistant

carbapenem-resistant

Enterobacteri . . .
nerovactenaceae 3rd generation cephalosporin-resistant
Priority 2: HIGH
Enterococcus faecium vancomycin-resistant

methicillin-resistant

Staphylococcus aureus .. . .
phy vancomycin intermediate and resistant

Helicobacter pylori clarithromycin-resistant
Campylobacter fluoroquinolone-resistant

Salmonella spp. fluoroquinolone-resistant

Neisseria gonorrhoeac 3rd generation cephalosporin-resistant

fluoroquinolone-resistant

Priority 3: MEDIUM

Streptococcus pneumoniae penicillin-non-susceptible
Haemophilus influenzae  ampicillin-resistant

Shigella spp. fluoroquinolone-resistant
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LELICYR  -Lactamase classification

Class Typical enzyme Active center Substrate specificity
A KPC, ESBLs Serine Penicillins (— cephalosporines, carbapenems)
C AmpC, CMY Serine Cephalosporins (— penicillins, carbapenems)
D OXAs Serine Oxacillins (— penicillins, carbapenems)
B NDM, VIM, IMP Metallo (Zn) All -lactams (except monobactams)

Red: Carbapenemases

NERLIZZLIEZHMDTTH 5,

i G BREEOE [fakry] OX i, KEERE
Wity 2= “EEOMMURE" LB IF7=h X
EWA 7 B iy AT E<p R B T N DV SN A
TET & % b o32 & — AN G AL O 3ff
MAMEE XN TS, A TRFLEMEDET B HILAX
FLRUIRIRIL, 77 LR S 7T LR, B
PER & CIEROPE 2 XY b T L% Z &b ol
YURERBE O RTFAETH 5728, NS L%
T AMPEAITEG L RETH D . [RIREC 25 O
MRFOME I G MHE AR T Z & B0 (%
AR I RN 3 2 B RO TV S,

AR AL O ELBERIE, -7 2 4v—F
(FNWINREV —X) DA IR LRI S MK RS
B2ZLICKBAWETHD, WHOD Y Z Mz T
[fab ] XMchZEx =72 5 b3 & — fkie
. BERH R 2 RE LT B AR v — &
WEH NSRRI LRPIEEEGTIEEALEDR-F 7 4 A
ZHFEHFEA ML CLES (Table 2),

EHMERBRRESEEFARICET 2IREE(L

1. HHROEN=

WHO!UF20154-12 [ A 0 2 TR T8 F T | 9
EARLU. [HSERFEOIE] HZ2 O EhEHEIZE DA
FhTWb, WHOOERIZIBA 5 XD IZHbMRETE
20155 I G X R BISR IR 3 03 a il S . 20164
47 [EEFmE (AMR) Mik72ovav 750 %
KFEL. FESHOGTHEEEY I v Mk 5 [G7
PEAEEEINE S | OFERT [WIRFATE - AISEOHE
W] AEDAE NIz,

KEEGWEY 2 (IDSA) 1320044 ¥ & U'20104F-12
ZhZh, “Badbugs, NoDrugs”. “The 10 x 20 Initia-
tive” £\V) Ay =AM L, 20204 % Tl IcA
S 10D A BT T 5 & D §10 TREE SIS
FEMRIIZ ) & 200, BUHIRY TR T & 2 KIEE MRS )R
(FDA) D3t D e G S L 2 B 3 % 2 Ar il
AEFE X N7z, B DInnovative Medicines Initiative
(IMI) %, “New Drugs for Bad Bugs (ND4BB)” 7°
275 LEFE L. COMBACTE (BRINIZF4F ittt
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WOEk) RENABLE (RKMNPT 2T 2 B2 1 7 S FH 7
DHDOITY YY) EEETOOTIY 2 Mk
T, HBPURSE DRI DFEE & 2 5B s KU
O R AR O MR Y 72 B0 A A BR AL L
TW3,

SEAN PR o6 2 BT TFBe A hlivg L s K 5 555
N#EERE LTHRIMLT2RILE 50, AFILEOR
MELTRELREINS LS I2h->Tn 5B,

2. BRELME

BB SEOMIZERA RN B 720 %K & BRI,
REBEY — ZPRROES O & SEANMN I RS GER
FEEDEEIREABRO N X . PIFRFEOYERMEDK E TH
%, FEARGAER & DRETEIC B4 2 I3RS
DATIIFRE NGO, ESFERITRR 5T
CHERANNE R SRR REE A TR L T 2R 3EICA v
VT4 TR LTS, Bl 2 I13KETIZGAINE
(The Generating Antibiotic Incentives Now Act of
2011) AT & A, Ol GUE R EEE D HEE
OB kEE, OMEKRLIVCT 7 A M- T ol
&, OS5 RBORFFFM AT R DR & v 5 72 A
YT 4 TICKBREEEEN R 2 H > T B, F 7
W R G R & DRI NS 5 72912, MOZATBUEA
PR 58 i R A AR5 BT (PMDA) . MR R 38 b T
(EMA). FDAD3BUHIM SO WEI- &0, K7 b
I LRHEIEG R EDN—-FF A4 ¥ = 3 VIZT
Thag Ak S T 5,

SRR A 3 S 1R RS ST REUS D WL B 8 L KRG T L2 HY
DT 72 DIIINEE R RIAD B Z ENBETH D, £
D7z ERLLANOH 72754 VX v T 4 THIEOEA
DREFE TS, PushAf v v 7 4 7 LIS
TG DM FHFEEERE (2§ 5 E &1 1. Pullil 4 >
Y VT 4 T EMHEN B KRR I RS Z R T
5L BHMA BLOZERLDMAADHEIZL S
AV T 4T Thb, R¥ELLTRIZBINTS %
DEFPullA V&Y T 4 TOHTH O, HrsEHAmE
RIEGYERFEE DR T - KR AT 45 Z & TREEE A
b BHE (Market Entry Reward) CHUEHLL
SEOi% & WASYED & 5 B ALELE O 5 e I Ak =
T 5 &9 % (Transferable Exclusivity) . #kil

fFRiLZ 2019



EHIMME (AMR) BRFEDERLECICLEZER LAREMRMEDKS-7AY =7 b

ST B RS IIRE & 2N HOBEBE 23 3 0 H LD
T2 K5 LA EPBET TN T 5,

3 IR A RAIM MR D (12

RO A XY b & UTHIR 2 & 2 Pl sk & & & 5F
AT 2. ZOMMEIZT 2 EBEIZEE LTT
TRIIZA D, B, ZhOALE S THMOME NS
KPEET 5. T KD RIEAMEDIAHR D IF, EET
5ZENTERVEHRBRO—DTH 5, PrirFidfl
FHEAZPEOSERIT R OFBIR) 27 B HEE 52 &0 5,
RENZHHT 200 ARG, SARIGE. FERP
T & OWEMEREICT 2R & 38 2 0 . RYYER
WSR2 T 4y b IR ZBEIRT 5205
2 EWELENSS, MIFICHH X3 REHATH
5. MIPEEOHBLE EAEIZ KX 2 HXFFd 2 < k5 Y
Z 2, TVEGE B 0 72 8 O FHHIRR I & 5 /i &
DA X, EEHNARSE TE RVIRTICB W T, B
RO — L THEEDED S) 723 T a =LA 2 &
U CEHBEAFREREORIMN 2S5 Z L I3W#ETH 5,
TR SRR 8 OB C R IR 7 S A 1 k) o %
LT 20i2id, PimEofidE (ki) &20
WR7e RIS & 2 BN OINEE 2 U D #E3 [delinking
fromsales] EWHIEZFVNEEEL KL -TL B, #Hlx
12, 20094EDHIA ¥ TILT Y HIZ & B REYURE O i HiE
TR E LGB AT AT, G RITE
YCHh B Lk s Nz, EFSATAE SR 59 2 [E RS
HUE B & RGYERSR OB IR L 3 2 85 L WMiifEio ) > o
EWHATAEIFLELTE WS, 72, PRI
ToikE (AT 2ER] »56 [ERAET 34
V7T NEEZ IR AR TR/ Y O
VEEDV T MY 2T DX IIHIFHEOMHIZT A &
VAR EBRTELRE, BEOEREROMEEEZL ST
ROFBIBEF N TW 5,

EFEEEEZEALLEREmENTOS L B

1. EEMARREHELRAKREE  CiCLE

AMEDIZ. [EZEDOEIZI1T 25600 5 F=F L £ T
O EFREAUNE & < fTbh. T ORIz HE
b s &5, KEFERWFHER 20 & 237 5 W98 % %
L. WIZERATER 7 D72 DB O AHIZHL D fHEr Z
E] AHME LT, 201584 HICRR. S iz, 20D
AMED®JiE D12 & LT, 5505 M OAfiiE 5L & F|
U 7280 7= 7 RERE 78 R F8 50T S Rl 3 3% (CICLE)
MALB EAD . B MO AGEN2017H4 T IZHME S h
7zo ZOCICLEWX, PEY¥ b 5\ IIPEREMIEZ & ¥R
KFBREDIFIEFHMAGDEICK S, EHEMBPE
TR e, PHERRERE ., RRER 2 & oFHkIzm
7RI LT e R 104 [ T 1~ 1001 F &
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S RIAMI A DK 5 BRI A 21T 5 FHETH 5.
CiCLETIZ, AMEDEDBTFay 27 FOTA LR
MYRHBEARGE L, HEEARER T X I RELHZEH
& AHRE T 5. AFIZEERTE LT IUIEGE
WF7EFAREE 0010 % Z iR § % L5 X F — A TAMED
ERFEN) 2T TR AL ST,

2. KS-7AY ¥ b

Wrkid, Fol U 2= 1 SRR 2o SR A G ) e oD B
25, CiCLEZE 3 % Hi A oD S A4 18 B GURE TR I D
RPEMFSIEH T E 2 ROER e A, BINT AT 37
2B 2 BYYETED v TO—ATdh 5ILEIZET
DRI R AR E BN T K OCKRMRFE S I — T DIER
T RIS £ v 4 — R, IR A AL
TR E A L E LT, (Al (AMR) 1#&
JUEREE A H & L 22RIEITZE] LS 3 EH T
CiCLEIZJB% L7z, AMED TOFERARHE ) 7 L7
FER. 201747 HIZ48 DI SR I A HERIR E 727
SNV 27 FOHNDIDITEINS, Z LT, Kb
RER 2L — 7 & Utz & B CICLE % W U 72 3850 M
GG FSERI I O L Ff%E 4. KS7 ey = b
(Kitasato - Sumitomo Dainippon Antimicrobial Resist-
ance (AMR) Drug Discovery Project) &#fiF. 2017
FI0H K D RIEWICHE@ S ¢T3,

KPR S B3, 2015612 [ dUSGYEOHT
LWARERED R R (for their discoveries concerning a
novel therapy against infections caused by roundworm
parasites) | ZFiH1& LT, KE AL 2 (HISIER LT
24 VT L Fy LR E LIS, LA
Hizg R A H XN TS, ZOMRRRTH 5%
AEHURORESE (4~ F ] d, R CHEMME
ANZfibhTED., 77 Z RO ESE & R H
SR FHEEIZ L > T b, KMRAES L — T T3
HBEOW B EREZEA L, ThE TIC13HE %
BB LT 22HMOMEM 2R LTS, ZLT,
I &EL By HR Y & RS A R LAY & R
WA SHIBUESR R A LT, 47084 D ORSEMIZ R
AYIEEVETENC 3500 T 8 Bk b 2 HE 2 RO L C
W5, ZDH B, 26D KRY & 72132 1 5 OFFEAEK
. R B, BB KON L LT
fLIZE> T3,

ZD &S ITHERDOEEYEGHSE 2 & 2 L 72{=
& a9 B LRI OKMRIFET L —T L |
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J172 EONINIEHOETIZE R S b 72, Fig. 1
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ZOEMAe 27 ) v ZEHWT FiERD & HIck
h39, Thbb, WEMEOSOERFHE DRI,
T, Fig. 1 FTXIO K H 12, #fiifae 2570 & 20V &<
5% KO ITHBERIES 2 Z L NHEETH S,

B Schematics of water droplets sliding on
inclined surfaces. Contact angles facing
front and rear represent advancing (0z) and
receding contact angle (6+), respectively.
Top and bottom indicate large and small
contact angle hysteresis, respectively.
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F =wy; (cosOr— cosba)

72720, widEFHEONE, y REARORERIT. 0, 0q
FE TN, WEATORBEAMA, anEEAS TH
%, FAIEZ O A T BRI 5 O 55 1 & E )
PERGIL, X512, 2O AbETH /2
N—H — Dk d K OHRZMYNEEd 5 Z & T
Wk oy OMEEE AR L, Lo e 257 ¥ 2
ERNETAMRAERE L, ZOXSIZLTHELR
23— 4 YR CEETEY. 2 OB iER
MHE2HT 5,

SFSJL—F
Fdoaryv7 rEic, LAE D05 L — FEf
FLTWE, —DHIE KEOHIOAL ST, WitED
ENEBRE LR TVWESIIT7 vy BRI A2 &8 S 17
SFSZ'L—FThb, 2D &K FmtEoa—t
FliZ, HNERAOHN, LU, SREEE NS
THIENTEL2D, SFIEAMBNOFKmT— b
Fle LTHWBZ e TE 5, HlAR, Bl 5 - |
i T30 B A~\DTG I —7 1 7, BRI
WhEOHa—T 1 V27, HIART 4 U LEKHAD
T =7 4 v 75, RAVERAEZE LN 5,

0 2 4 6 8 10
Position/pm

m SPM topographic images (top) and line profiles (bottom) of spray-coated SF'S surface (a) and general
vapor-deposited fluoropolymer surface (b). The line profile is taken on red-broken line in each image.
Calculated root-mean-squared roughness (Rrums) is (a) 0.6 nm and (b) 8.8 nm, respectively.
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F7z, FARICELOESMEEERL, Y2 b
Y A CHHICEATE, D, XFE I AEMERIC
HHTE M2 HIEL 2, L OBEHZLD, 27
L—a—bF, T4 TaA—b, ORI BEBAMEE
DL TETE, F/~3I28 Y27 —LIZkBWT
LIEWEEAEONSE T —T 1 VAN LR 5 7,

LGN Properties of SFS and SCS

Properties SFS SCS
CA 116.1° 107.9°
Water SA 17.7° 11.0°
CA hysteresis 8.8° 3.0°
CA 68.2° 35.7°
Hexadecane SA 7.0° 8.3°
CA hysteresis 2.7° 4.5°
Rubbing Durability © O
High temp. durability 150 °C 150 °C

CA: Contact Angle, SA: Sliding Angle

SFES coated

SUS304 surface raw SUS304 surface

0il ink Oil-based
permanen
on surface iy
After
wiping

BEEEM Results of wiping tests using oil-based
permanent ink on SFS-coated surface
(left) and raw SUS304 surface (right). Top
images indicate that the oil-based ink is
placed on the surface, and bottom images
represent the surface after wiping the ink
by a piece of cloth. SFS-coated surface
clearly shows better appearance after ink
removal.

Fig. 2158 DI3, 2 7L —a— b THUE L 72SFS 2 —
T4 VR (@) &, ZAEECRIEU 22— it e
Wa—F 4 V7 KE (b) DAFMIETH 5., Fs DB
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12K D, ZAF = —Lid30,000[E 2L EEvS, —
) 2 RS T — 7 4 ¥ 2R & T IRE O
FMEAFEH LT3 (Table 1),

& HIZSFSIFFFEICE ORI H 35 28256,
EREENOET—T 4 VRl L TOIRHEHE 2
5N %, Fig.313. 27 v L A (SUS304) 1ZfH# X+
7=t A v 7 DD PRI DWW, SFSEa— bt L7z
HMR & RAPRFAR & Z L 72 DT H B, AWPLS,
TREHLER S TE ., WA v 7O EERET S
TR TELD 5 72H, SFSHUEEARIE — /% Dt X HL
O CHIEA Y o BBRETE R, WA Vo T TR
<L K- BEEHIRWEE S E12OW T & MO & 1
BLTW3,

SCSYJL—K

SCSZ'L — Fid, KROWHEMIZRHLL 7237 » FR
DIA—=T 4 VIHITH Y, BARELD UEHNTHR
L TEAERMICHEE L, 2— bERaA GBREIh
R EHE TS, £72. LHOMIZ K > TEHIELE
{728, I — FREIIIKFENZE A LHEES, #
IEE RN AR A 2 LT E B, ZDSCST L —
Fid, BlZE, SEEREERE NS K5 e 7 2K
IZHWBZ & TE S,

2D —T 4 v IRIMOEN LK MAIE, $9107°
EHOBERE R EITRE SN B & alBAkERE
(150° %tz 5) L4 5 kDK (Table 1),
U2 U, BB U 72 & 5 ISWEEAELLe & ke TGS .
ZOBOEMAL 257 ) Y 2133.0°HETH - 2
(Table 1), F 7z, 20°12div) 725K _L DAEOF B3
JE (EYEHE) 1390 mm/sec & JERISHEMEDOE K
WA E S NIz, —MRIN % H 5 2 FHBAF A, W% A
24°, ke 25 ) ¥ 28°, WEHEIE22 mm/secli
EThHHILEELZDE, SCSOWEEREMNIER 125
WZ W55, Fig. 412i%, B 25 ¥ 233,00 FLE
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(@

®)

B Time evolutions of water droplet sliding behavior, estimated by a simulation (a) and observed by an
experiment using SCS-coated glass surface (b). The surface of substrate is inclined by 25° (left side is
lower), and wind (around 20 m/sec) is blowing from left to right, which carries water droplets away

towards right side. CA hysteresis is around 3°.
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LELIENM  History of OTS development in
Sumitomo Chemical Co., Ltd.

Plant  System Configuration Main Objective

A Type 2 Technology Transfer

B Type 3 Initial Start-Up Training

C Type 3 Initial Start-Up Training

D Type 3 Initial Start-Up Training

E Type 3 Initial Start-Up Training

F Type 2 Regularly Operation Training
G Type 2 Regularly Operation Training
H Type 2 Regularly Operation Training
I Type 3 Initial Start-Up Training

J Type 3 Initial Start-Up Training

K Type 3 Regularly Operation Training

P U T, Ny 4 — )7L CType 20B% & 47 -
TW3, Type 20FAFIZH 72> T, Type 3THFEL 7~
HISFIR Y S 2 v — 2 DR HT 5 Z & Tl
A BT L, BEESuL R, WEEOEW T O 2
DETNLOAHZEMMAEL, ZhEED 12—k - B
Eft§ 2% 2 &¢, AaftahomtPil X ->Tn s,
Type 2% < 1E54 V¥ — ML —= VBT 5H
E7 v v 2 OERE R &R PR OFE, HER
JEEF AR & 2 HIVIZ, Type3D < IE7 7 v
FEEIRTD 2 2 — 7 T RIS 2 & O REHAR 7o {5
HAEHMIZHELZ2DTH 5,

3. Plant KDBIREH

Table 10K 7 v b &2, sy I 21— %
DR EFNZDONTIHITT 5. KAl I 21— 213
75V NEERTOZ & — 7y TR A H B L
726DT, HHLT TV MR Sz A XL — 2 ERR
12,0 TV A A 1RV I AL —F A5
7l AR L, ZAL—25 b FIFICEBNL 72, &K
7a & ZOfE 7 v —D—{ % Fig. 31289, ZZ Tl
BiS ds 2RO R A FOb &, Sk LR CH R
Gy LR ST, VR IC A L. B o D— BB &

| > Light Components

Raw Material A Reaction

Separation +——> Product

Raw Material B

BEEER simplified block flow diagram of Plant K

|—> Heavy Components
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BEIR I 2L -0

MIBEHZU B4 2L L TCn5, A4 — MEZIZ) A2
s AKBMTIREED S DB FiF e kb, V4 A 2L
DOFAIGER AT 0 e & OIS HFEE ISR LT, R
7 4 — FERRISE 2 WU L, ZENIZT 7
VN E R U CERIRENEATT5 2 Lk ohs,
K7at 202N T, KIGHEE OFEH ik & &
PTh D, KILANOWE /3G % IEMEICHBTE 5 &
. RMITRTEADRIBET IV EHAAA TS,

FRIE :A+B - C+D+ak]/mol
BIXIG : A+E —F+G+5k]/mol
: @

F7o MIEERIE T Loy 2MAHAKE LTED.
7 RakBR T & N2 R R &2 J S L = 3 oL — 08
ERFAREL TS, ZORIBEIZHET 5. KIbe
AT E OZAIZ KT 2 K bas Nl 5316 13 Fig. 40
K22, AMREOZISH LT, KIbarD ¥ —
IRERRENEH L TCNB I EN 1D, Zhut, )
BHET 5 v+ TOFBAERRLEL 75 v b o%#) L Ik
WICRIF S AR LIz, 720 FUELREOZEHE
JEDIRE B IR RIFIZ—3KT 5 & 5 12T T IO
EfFoTW5, BitEWr 5B/ o N3 EHENZTT
<. BN AZLE FBOEIAbES LS18T
A — B RGBT L AFIY I 2L — ORI H 725
TIFEETH 5,

-o- Inlet-5°C
-o- Normal Operation
-o- Inlet+5°C

Temperature

Reactor Length

B Reactor temperature distribution with
different inlet temperatures

AR 3 2L —2id, Bl (BWeEE) R
RS> TAEEA IR T e Z2DZAE— 7 v 7/
Uy oy Ay BRI S OIHEE AT 2 -
L—F—fF &3l (Fig.5) . L7 7y o3 U
ORI E G DA THETE LV T R

BEEEE A shot from the operator training session
at Plant K using in-house OTS

SO A RE L e > TND, ZD7=0, —HOKH
DHT, KD EED 3 -0DACFE AR TH
5, BTV DR — T THO72DIT AR
2L =2 AL, TukaetF XL —v 3 v
fiEt A & OB 6 Ol &5 < . Mk LT XL —
AHEIEH SND Z itk 72, S8HIE. ©Ba - /E
PEAHEATRSIN T 700 3 VD A= 2 —%RF
EHDIRE, TI793aT v TERD T ELTH 5,

FEHESHDESE

AFETid, IS 3 2L — 2 OFFEE L 4t To
BRRIRIIZ DN TR 72, Type 3OEFLFINRE Y I o
L =4 THIUIETHNTORRERIRETH D,
NFE TCHANKEETH > =/ NRED T Z 2V TR,
T2 MIRB SV I AV —FHRBITESL LIk
7o — N, FAX VAT RIZEWTIE, T4k
2ZHDEHIZAHETType 1. 2NEE L, #2t4 3
EOXZETLE, ThETYLII=—I0EESZ
ERAE X N5, X512, Virtual Reality (VR) %#fifio
TT7 4 =)L FIES T % 2@l I 2L —4
BBLLTHED., XL — 3 VEARiOMER: - 4
Hig &5 25 il I 2L — 23T dHEEICK
LEZOND, 5% EERIH S X 7 £ DOREMRM %
FAFE. BRI D T &E 7220,

51 R 3Tk
D bk HOE, G, 56(2), 32 (2013).
2) Mk EDE, 1, 57(6), 12 (2014).
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[ il5 %)

AEEBTRODEERSENICK 2EMFNEIKLEDSELE

3 FTRTOAL B R2BKEML
RECBUE EHRDIC

FERACERR S 54 %3 4 T ¥ W5
I

T U
O | @
(FC&®IC

WA, HRADOSM A&, REE EEE
FROOIZ AR U 727K OTECR 23RZEE D FRRE & 72 - T
2D, pEEERS), FR LR T ERHMEL EIZWT
EKEO TEMAKEMEE T 5720, TEJKEE b
RERBEYNC 5 2 A+ KN e IRETH
SRERBGICIR§ Z &3, BEHRER & U TYRRTX
EEHELAMZWEMTETH S, £/, HIERBEER I
T RERDOEZ D REHBOAL 5, HAICENT
&, Frs o ERREL - ERE OB Ic XD A
WLV F AR T T HE RIS & £ h B 5y iR
MALEID I A TH A 222D AV FARDENT
Wb, o T HERICB I L T2 DREMIZHEAK
AEARFICEICTEE AR L L T LT 20, &
DOIEAEWEMRTH B WEMER ARG A
FHREE SR TE B Y AT ADOBEIERL K bh
T3,

Wb, WG e & RS 2 BORFEIHIC I &k S
EVIOTERS (F#) 2WRNICITd 25 % -
BICL T, ARV F RIS  FPEMA Mo €
=2 VAR kAl O e A Pl (b B
fiiZe & ABE U, thNO BRMEREO R A Hig L 72
AR L TE 2, AT, St THICH) 508
PEIE & O 724 A R HEARUBL O i AL D 7= 3D 12 B
B U7 [T 2 RO 720G MG Te gl > 2 7 4]
&L BERBIOR IR L IR & A RS RIL L 72 [T
AL & B 7B R L S E A PR O A A/
WUPEE ] 12 DOW TSI B,

BRI & AV A EEIRZH > AT LDGH
TAMUERR T AR 2 EICHIH 2 T 348
FPAKEE 7 v v 203, d@E, Pekho T (3
IZHBILE) 2 WEMESIRIC K 5 TS % 720 Dl
Sl PR & K & S EEY B VRIS TR X
% (Fig. 1), WitEGIRId. FISHELAME 0t 5
MG, BERESL 7 €D &5 m BRERMAEY. AlE Z il

BRI NR B 2 £ SRR AR TR
XNTWB, BRI B HEROE ML E L
T, OIS T % 5538 LRI 2 5tk @
sa—r54 75— EDPCR (Polymerase chain
reaction) % F|H 3 % /. ®FISH (Fluorescent In
Situ Hybridization) %7 & DEEHEENZE TSNS,
7272 L. O TIEEERT AR O AT 2 & A5 A
HE CHERER e AT INE T B 55, F2@R@TEHM
SEM AT L <. A CHATICR E T 2 o
WERVPRETH 72, —Ti. 7/ & (BIEEH) %
FEBIMICAS T Z b - FORER CREFT T RE e RIS —
v — LIHER B RS H 20004 0TI OKE CRA%E X
N, WEMEEEET ST &7 AR EMGEENIC
AT % Z EHAREE 2 5 72, Utk cid. M Homic
RA LIEREC K > T2 DORdSI 2352 7% 5 16S rRNAEIA T
IZEH LU, Y& LIGOWmEERICE N5 H 2K
PR =7 V= IS K DRI § 5 2 & & L7z,

Aeration tank Settling tank

_)\v/ Efﬂuen?

Excess sludge

B Diagram of an activated sludge system

o ©
o ©

gel oo
||oo o

(e}
OO OO
o
1S o0

Air

9. G T OWMEATeh QMY 5 DNAZ il
HiL. 16S rRNAB(R 155 & s < & (1657 > 77
aV). ZOBHINEH &R T — 2 0 5 T & 52
fEL. BE# e LM re Lo BT 5 (1]
L AOL TR U 720 2 OFER, WHEGIEh DR
E PR C LSRR S RS T EBAMENICK S
7z (Fig. 2) o F7=, REEDUBINERRA 5 U TELIE & 1%
D I SO =3 N Nt b (R e
e8I 2277 7L L 224650, Al —hEs < & > T & il
DREBCHE O HBUELE IR 2 4l %2 L2 L$ 2 Z &A1
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bhrklo7 (Fig.8). X612, Yt &UEERIZE
VB BEES DT T — 2 2 6% v FILE O GFRE

MBI ORETEA H HFEE IR S h T b 2
HThbdEEZEZ LN,

Z OIRFAMGET 5 72912, PR THERr & T
W B IPETGIE O & NBRNZZL X 2720 v 7
VB L, 2 OPKRBERE S & i 7z, BARIIZIE,

AR P8 2 3B 5T I O BRI 2 ik U Ta L
7RG, WU 2 L MR BRI O RIS A 2
LS k57 (Fig. 4).
DLEOSERD & SAPEfE O WG O H# L.
PR rh o b AWt e & OB X 0 SRR 1248 TR R
BRELZHT 2L OO, MEEGHHEFEIZFM %8 C T
MR XN TWAZENHENE B2, ThbH, &
AP %12 B\ CREN KA AT HE T B % DI,

M Other
B Verrucomicrobia
@ Proteobacteria
Planctomycetes
B Chloroflexi
B Chlorobi
B Bacteroidetes
| Actinobacteria
' B Acidobacteria
i B Unassigned
A B C D E F

m Bacterial community composition at a
phylum level in the activated sludge of
SCC’s microbial wastewater treatment
plants A-F
SCC: Sumitomo Chemical Co., Ltd.

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

0%

*UniFrac: a $-diversity measure used for comparing
biological communities

B  Non-metric distance scaling (NMDS)
analysis of the unweighted UniFrac*
distance indices of the bacterial
community at OTU level in SCC’s
microbial wastewater treatment plants A-F

971 OTU No.*
80 A
70 1
60 A

50 A

40 A

Occupancy (%)

30 A

20 A

10 4

*OTU (operational taxonomic unit) number represents the individual bacterial species.

BEEEM  Annual trends of dominant bacteria in an activated sludge
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A : Plant activated sludge
® : Methanol treatment sludge

0.2 7
s A
: AT
0.1 N AT A
Y IR R
Methanol treatment RSP
th ' Aya A N
~ 004 (8t week) | A}AAA S
) ° Y e #Aﬁf A A
=) ° N A A 42 \
= ° Y wer Vel VU
Z 01 AAA A AA 4 ‘
NS i
tie
0.2 - T
Microbial communities suitable for
efficient wastewater treatment
-0.3 T T T T T T
-0.6 -0.4 -0.2 0.0 0.2 0.4
NMDS1

BEEEE  NMDS plot of the unweighted UniFrac
distance of the bacterial community

ALER S 2 & FREL L 7215 PEETe & VT A & 7 — )LD
AEAEED & UTEODATHARZRISHERALEE L 7=
. WM L7z, 2 OFER, WEH%SHEH OFHIRD
X, TCOBEROEE, 6 AELELLTWB I L
MR X7z (Fig. 5). 7. (S)-2-(4-chlorophenyl)-
3-methylbutanoic acid (LL'F. CPMB& IK4) o 55 fi
e A B L OTEJe LU U2 RS, HEEt
R DVEIE T PRIAE % 2 590 % LI LD /iR & R
L7zDIZH U, W2 O e T3 LG 5 6H
Bl t% 860 % F2E LRV HRHET D > 72,

ZD&S 7T — 2%z, HEGROWHIREEZ
Wy - Eitl§ 2B 27 4 &P L7z, $4b5. Fig.
50 K TN T — 2 AR T 5 L RITK T —4
IZHEARRUBGRE ) 7 — 2 2535 Z &2k D, PiAkS:
UE A 72 9 RUPERE ) A A5 9 % R EE O P & S a IS
ET B LRI, T O SR L 725510
HAERTHDW - B 2T LR TN TE
Too RUZTLIZKD, WHHEHROKELZEETZ S
2 TRL . HRLAI G £ B PRI

D, O
Activated sludge ° o »
° 9=

pd

d
e | ®
Inorganic particulate , ¢ o o "8
L]

carrier .

m Development of microorganism formulation

L 2@

52 280, PAKUBEER R TSRS G-
A B AL DOREE & & & Fij D/ 2 o — L REHHE R
26 THlT 52 LRI 5 72,

WEMHRE Z AV EIHEEEEMEFHEKD
£ YRRV NI L DRI

AR T, ZERER 2 Sz K ok
K OFBICATR o EAL L 7255502 2 Oxt gk
KA RIE CIE XM ZTRITL . R4 ICIRE 2@ T
L Zrizky, WHHERDhORFRICAW R %
WL, HREENZED 5 B LEh B HET
WM PRI IE LT3, L, BllEER,
PRGN E M A NS 5 0 b 5 7=
DIEDEA OREREE 1R F L. BRI 2 %9 5,
INERIT 5 T & UT, TEY % b tiok: 1 ik
IR BRI U CELE U 220 B A AR
T3 hENHE T\ 52 (Fig. 6) . AMAEMHAN
R OREE & DOHARAEEEL I THE 2T
7 <, RSN CIRENE A REF L DD, TEHETIXR
R TRREE A TR T 728, IR MRV BRI A R S
% T b CRERM 25 M i HE AR 2 S i AT BE 725 18
Rcd 5,

RO BANE, MR TR TR & G & AR
AL, RIS AN R %2 B &2 6 ] LA
a2 N IC 5 2 T RILA Y o IRt %
BHILL T &) FIETENE S 5. A mEAl
X F A REYNCERITRECH 0. ThiE
TEREBRFICED ZWLE L WEHIS 572, Z
2T, kit FRBRIZCPMB % &k & o T ts
Jerh O CPMB R i8E ) % (8 At & . Al %
FHBLL 72, B 51 L 72CPMBA iR 3 % Uit o —
VB =2 KON L7z, A CCPMBA ALY %
FeE - WL . CPMB/M#REES] ZRER L 720 RIE TR
L7z A & ) — AT ANBINC I % & 20 & 8 72 16 PG
¢ (CPMBZ#REIAME F L2z #) (2. CPMB43#

Wastewater

A ) Aggregated flocs

containing specific
chemicals
>
>

Granules consisting of the enriched
functional microbes
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AR A2 R L . CPMBOD 43 fiRhe 11 % Fole U 724
B WAEDBAIOTRING X O ARG E L A 6 iR
AEA100% & 2 D . FEF IS K IZCPMB % 43 fif nf
HETH DT ErRENT,

Bhiic

ARTIE. ZhE CREETH - 2GR OE# %
FRIFR D OMEFRANC T L, ERERH & EI2X bR
TR A DRhHR AN PR 2 QT % 2 i Y 2 5 A
B X OB & o 2= 8 i L e & A Pk o
AR PR OB IZ DWW TS L 72, BIE. BHRS
Fefhild Ak NG L X L, BREEASED 5T
W3, 72 BERLO [T - 77— L O] 12
o THIZEAIER L. (A ToE Lk & Bz Ah

THEDTNWEZZN, TRTOEMDIETH D, 2FH
ADBWEHELGHTH 2KEWKEHHL, 2h
WIZLTRT E WD BT AMEIICR 297280, wHEH
B % O 2= PR D225 AL X0 v AL % R A 1=
HEXE U, Hrgc et E 2 ORIBIZEHBL TV X 7210,

5| A3k
1) E. Corcoran et al. (eds.), “Sick Water? The central
role of wastewater management in sustainable
development. A Rapid Response Assessment.”,
United Nations Environment Programme, UN-
HABITAT, GRID-Arendal, (2010).
2) Wi FEAT - O RE, (LA, 2003-11, 19 (2003).
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DSP# U oIV S EF Nk FOPUSGRAN"
—BIFEORA R T & 28 T EHIR B HfiT—

3 TATOAL
RECBUE
/e

ok F A A R 2 A
HelilrR A AR
WOm 6

i
iECBHIC

PR3 2 3o THIAIE A 12365 - IREYE & 22T 5
HEARE AR L TR, RRMEEA T, A
Filt X & 5 72012 BRI A 5 OSP4 R X
55 ((RBALEA) A S h b, ROES5HO
RBVESEANC I 0 2 IRBL TR E LT, aHEk
RS FE2 a3 -7 4 v oD Lzfkic, §E
AL 5 A H B, Fig. 1127 DEREMESEF DOER
Kzmd, sgAlhica—5 4 YR F208RL Tk D
(Fig. 1(@). I —7 4 ¥ RN TI3ERBEOREY &6 KT
Ea—T 4 VIEENPSTEEREN TS (Fig.1(b)) .

ZO IR, 3 =7 4 VR & 5 TEREEE IS
YRS 2R T X 58 00, EEAERER
TIZEATE 28RN D AL, A KA L L, ]
A%WIF 5 E NS FEND > 722, ZOFREE RIS
L, EMERIER O EEMEHLERAS &
ERERE T, B h OSEWEIG ORI & 0 Ki+58
JERFHL BBHGANDH D, T =T 1 VB TIE B
KAIZ& D Z L DY & RRG X 5 720K 1% 4 X
HKIZH B 7280, SERMLICE L 2R 428E4 52 &

(@

DU o7z, MEbTid, FT8EISE L 22k i & £
O, YIS EA R T % BE T 5 A BET U 2R
W90 wthld L&A L. KB HIEE X -2k h 22k
T % S WS R A T O T S ELE T AN T
% OPUSGRANHi®) 9 & 724 Z & RN T & 7z,
ARG Tl ARERF ORI 2 &R & 2 O
gAML L2zt A2 R & & B0, RO BLAIRE 7
FRAEE LGS, SEYIE R R & LT oA
B X OBAIPI R IR F 1A L LTIz DWW TR
N3,

OPUSGRAN T D& Hi RS & fi FHi4

WRIE, EREEhORAR R LA EE. &b
RFEOKRENEAREIEK S EL2HETH 5.
OPUSGRANGE R I, (& SR b & 3 h % R
PPN+ K OFEMR T LD+l kEnEman+
BT a2 AAR, S0 FRTF2VEIRT 2RI A EHE T 5
ZETER AT . BRI d BHR 71230 % FE
b —T7 4 vrEETEET A 5A8 K D 1/100
R CHM S SR EER T 2 358 T & 5. Fig. 2(a)ic

9 Tablet

Controlled release particles

®)

Cross section of controlled release particles

Blue: Spherical particle containing drug

Green: Polymer layer for controlled release

B  Schematic illustration of controlled release tablet and particles, (a) tablet containing controlled release
particles, (b) cut tablet and cross-section of controlled release particles
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DSP# U T IVl SEMER M/ NI FOPUSGRAN®

—ERFORFIBETF 2B I BN RH—

1 mm

m Morphology and inner structure images of OPUSGRAN particles, (a) morphology observation by
scanning electron microscope, (b) inner structure observation by X-ray CT

(@
.o o

w00

crack

Q Polymer particle
. Drug particle

BEEEM  Schematic illustration of OPUSGRAN granulation process
(a) There were polymer particles and drug particles separately in high shear granular. (b) Once
granulation started, wetted polymer particles attached drug particles. (c) When the hollow was formed, a
crack in the drug layer was made. (d) After forming hollow structure, the granules was consolidated by
pressing by wall of granulation vessel and the crack was closed.

M0 wtth, 15573 110 wthD K 7 THLE U 72k 1 % &
HE T WM TR L 2R AT, Joh/kT
WBEIEAE LT D, RimIH—IZ3EW A LT
DT BB X Tz, 2 OERIER T O NS % X
CT (X-ray computed tomography) T#IZZ L 72458 %
Fig. 2(b)IZ7"d, 1356 N7z BRI 13 TINEBIZ h2e
AEHL TR ZENGN o7z, WHEOBIER TIXZ
DES TR FIZ—DDOH2ERE & —I2H D> L
% < . OPUSGRANGE R 1Z HrEH o> i& *ﬂf%*ﬁ’(“iﬁ*ﬁiﬁi’é
TLTwWBeEZ N,
OPUSGRAN; K1 #6464 Fig. 31273 . OPUSGRAN
TERITIE % 2 U I D, mr R o&
MR & - THEMB L, R OEYR T % & <&
g AR X< (Fig. 3(h) o @ 14431
WE L, WEE AR LS 12k % &, ERR T IS <
EONEBMEIN X DR TIVEITEK S T 53
PIRIRENL L 7@ T ANRE T % ZOFRICR TN

SAREEIC R D, iﬁ*ﬁﬁ?ﬁ%ﬁ ICHBAPIEL, 2R
233 RRET- NSRS AL THZERTEA T 59 (Fig.
3(). i E"fr?z» SR ZiE L7-id, Ko
[EEMNHLZ D, BHENFEND L L HI12, LT
L. OPUSGRAN*ﬁ%iﬁZE‘):éhé (Fig. 3(d)) -

OPUSGRAN &7 1% ERED & 512, & IS Yk
TR T 5 Ll J:o"(i_ﬁ@"%ﬁf:&) OPUSGRAN
BT DORIE 3 A 55 TR T O RIE 73 70 % [ & 1 7=
QDL KB, ZDW. TR+ & OPUSGRANK T
DR PRICIE R I B BB M 5 T D .
@ TR ORI &4 % Z & T, OPUSGRANK; T
DRIE DA % RS 5 Z EDNRETH > 72 (Fig. 4),
ZOREICKD., BFOEETIINEETH - 72, &
12D 7R O B O FH 3 & ST R TR I T S Z
EWBEE A 5 72,

% 72. OPUSGRANK T O K; 158 13 312 85 0 T-H
TOWEREE KL T, MESEL, B LA
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DSP# U T FILEilT SENEFH IR FOPUSGRAN® —BEFDRABMEF A2 B I BB LHHT—

350
300

250 | R?=0.9707
200 -

(D50, y1m)
<

150 | *

100

50 -

Average diameter of OPUSGRAN

O L L L L I}
0 50 100 150 200 250

Average diameter of core polymer (D50, pm)

B Liner relationship between average
diameter of core polymer and average

diameter of OPUSGRAN

PFDa—7 4 v 7 RERGEANLIRHCHEELIZS W, Z
OFFIZ & D, OPUSGRANN 113 fth D%k Tl L 7=
KT L R OEEK S B X O TR AR TE 5,

PLEA 6, ROPUSGRANHHifiZh 22 a Rk & % i
ORI A D, AR CITER TE Lo 72
SEAIz i U 72RiE A & g & B o Eki & A ok
TR CELE T X AW S Ch B LB A B,
F72, WEFHEATEETH R E S FHMEIC &>
TR TR AZL X B 2 LN TEIRMAE P L, &
a7 & DIRSERDISMZ & & F & & A AL&ICH
HTczsLEL6N%,

(@

O Polymer particle
. Drug particle
@ Insoluble fine particle

Dissolved (%)

EYaREREERE L TORA
OPUSGRANKI 113155 T-HUZEM A LT b 72
B, E ISR ARRE VS o 1 & O 72548
v MYy 2 ZRIDEEHZEE)S AR U, S R
AT E LTHWR Z N TE S, — T, L0 ek
J&E DS FE I 21T 5 Y56 HERE Tlam B iy
W=7 4 VD CRIRE R S, VAR E %
EHIK T S MERH 7, LA L, ZOFBIIE
I—7 4 v RIFENER SRS AL U
FIULE—TZNPENEVIHERD 5722, I T
WhiE, WK O -5 1 YA WL —
74 VO ATz, T OE. OPUSGRAN
KT & ANV VRO - 2 5 4R R R B L (A A&
OPUSGRANK FIZ & £ h 2 KAREM & 51 % W57
SH DN AEEFE L OOHAT 52 & T, Fig. 5(a)
128§ & 9 & OPUSGRAN 1 2% 1fi 12 AN IS PEfoR
EARRBER DT TR T =T 4 v 7 RIEEIBIK
LHBZENTEHLZEEHA L, /2, Aa—
T4V IRIEOR AN XD T LTRSS 2T Y
P —LTEBZEERWAE LT, Fig. 5(0)IZ7 £ b
T3/ T2 vERWEHERT, TX YT I/ T2V
%80 wth. KAEMEE ST T I/ TAFLA LY
L — b IR Y~ —RS 20 wt%A 5% 5 OPUSGRAN K 1-
& RNIBEMERR O 2L 2 & BHEE R OA A, &
BAEEFELOOEMP T2 2L TR X B/, 20K
T OV I X BB REMEMR T D ENR L <

0

240 480 720 960 1200 1440

Time (min)

BEEE (@ Schematic illustration of coated particles (b) Dissolution profiles of acetaminophen from coated particles
in water. The dissolution test was conducted following by dissolution test method described in Japan
Pharmacopedia X VII apparatus II (paddle rotation speed: 50 rpm, dissolution media temperature: 37 °C,
Sampling point: 10 min, 15 min, 30 min, 60 min, 90 min, 120 min, 360 min, 720 min, 1080 min and 1440 min).
Red line : non-coated particles, blue line: 10 wt% coated particles, green line: 20 wt% coated particles
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BBHIZONTETLTWBZ Wy h 572 (Fig. 5(0)) .
ZOaA—T 4 VLRI HELERNISIEF I W
Bk —7 4 v L E R $91/100 e 8
THILENTE,

P ko &z, Afidla—7 4 v il &£ OPUSGRAN
Hiffi#flAadbe s Z LT, EUEasar»2Eta v
b & — LAY AT RE 2R 1 A I OB T % B T 2
Hifia B CE 2z, ZOHMi#IBHTSZ LT Zh
FTANLF—a X P RELERREIAGREE 20 FilJE
DEEL 25 7= RANORFRESTREIC A D LB A B,

HEFRPAEER G EE L TOICA

RS OBFIBHFE OFE L LT, BEHEYEON]
W WTEREE (ROmEIR. BEIE) & T LB T
D2 =7y THBOEHEI L FETFo6hb, Zh
RS FERIIR U TEFHTH D BABIRIZB T
FERMIB AR S U, Y bR O TEE 55 7-
BTHD. F22BFE TS T ORI RESE T L
TW3728, —DOLAMIBRICERL TR, 2% 0.
WUTFREHART - 2 — v 7 ZHIR & Hild 5 26 A
HB7:DTH5, MAFOBARF RIS TE, K
MZ LT IRRERARRFE N R E K R 5720,
MORE R, KANOBERERLK TR E) (12
BB B R s K OBIGE ISR 2 B L Th 5,
W1k TIZOPUSGRANF T 2 FIV T, Z ORI &
2 BFINOEECIE L . SEAIFHR TIEOEEHELIC &
% B 7 A O JE % A T B,
OPUSGRANK T (133 e 2 AN Z 5. 2 5 5%
I 5 RO B, — R HIIKE S TH
%, WERDRI T ORI 54 AN & > TR AU, #
R 2 BMANOK;JE & Mat 3 2 BB HhH 5, OPUS-
GRANK; 1 O R & 9 At 13 18 20 1 i 1 D Ri B o3 A 14k
155720, HW»Rix - TER-—KIE ORI R
TAEEE T ZENTE S, HHIE KT OIEEE
PECTh B, PN K> CERK T OEMERES R h
WL FEREREEAYE U 723 IA A a3 5 B B B,
OPUSGRAN & H 12 6\ THEYPRL 13085 23 7 H IS 2 B
LTCWBIREIZ R 5 TV 5728, OPUSGRANK: + D
FEME RIS & T OHEMEREICEL &R, YO
TR E DB A Z I W, 2O RHORE» 5.
OPUSGRANK 113, EDJFEEEZHWTE. [HROK
V& 3 Al & EAERRVE & R DR - & ST % 2 28
MEHLTWS,

120

100 =

E |
<l

80 |

60 [

Dissolved (%)

40

20

0

0 0 20 30 40 5 6
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BGEEX Dissolution profiles of acetaminophen and
indomethacin from OPUSGRAN particles
in Japanese Pharmacopoeia Disintegration
Test Fluid No. 2. The dissolution test was
conducted following by dissolution test
method described in Japan Pharmacopedia
X VII apparatus II (paddle rotation speed:
50 rpm, dissolution media temperature:
37 °C, Sampling point: 5 min, 10 min, 15
min, 30 min, 45 min and 60 min). Orange
line: Indomethacin, blue line: Acetamino-
phen

WIRENRELS A LBT XN TI ) T2V E4 VA
gy v EgEAL L7, 7 b7 I 72 i3k
IZRREITIZS KL A VY R AR YV BARIZIZE A BTET
KOEYTHAZ ENFENTNSE, ZOETILIHEYE
FOKEME S+ ThHie Fusyraibilo—2
HEDRB SR S HA A, KAEETE LODHHET S
Z T HEMEAEN80 wthD OPUSGRANK 1~ % H13E%
U7zo AR & SEAL I OWRMIA % JRE L7z HIZ 8
Fel. EMELOWIEHTI8A28E L2 2 A,
] — 3% 36 K ORI 23 CERMMME D REE A %
et cE 22y 7o 2 O3PS N ZEENIRNR M &
I DR L BEYIE B AR L7z (Fig. 6).

PULED S IKANOIEIRIE AT 75 2 53T & [
THAEREEGE SN2 SER OGN T A2 &
ERERCE 2, 72, Lidofil R, M4iETid10
P E o3 ClR) U Bk & RMIAN s < TRTROE &R
FTEEAIDRITE B L &2 MEEL T 5,

Pl b5, OPUSGRANF: I & Y5 Z &2 K D3y
FRED K & < B0 > T ARk OBLETE - B THEAID
el cE, BAIGRE A G L. BIRICHELTE 2
AREMED B B L E A T,
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DSP# U T FILEilT SENEFH IR FOPUSGRAN® —BEFDRABMEF A2 B I BB LHHT—

b

B Tid. WA KD 5 1 B /VEHE &0 S BERE
P 2 553 2 7= 80 1 23 W B A T NERTZ R - S He il
OPUSGRAN % R\ /2 L7z, 72, OPUSGRAN{: i
X5 e AR L & U R TR T — T 4 v
IWTEDZ &R L, REAFO B SIS A 8
Fethi & Hor 3 2 il 2 2 Ue, F720 ARIENIK
RIS O BLER D —FE &0 S 720 5 <L SEMIREE
BV A0 TEDRHAEED U, SEAREFOERMELIZ &
2 BRI AE T e LT fF Tt %, 5%
AL, KR OTRRIE N w5 Z & T,
BFRRIZARA R IR A s | S 2 fifi | < 2 & 2 3
ELTWE N,

5| A3k

1) A. Ozturk et al., J. Control. Release, 14, 203 (1990).

2) E. Teunou and D. Poncelet, . Food Eng., 53(4), 325
(2002).

3) T. Asada et al., Int | Pharm., 523, 167 (2017).

4) A. Kuriyama et al., AAPS PharmSciTech.,19(2), 710
(2018).

5) T. Asada et al., Eur. J. Pharm. Sci., 117,371 (2018).

6) S. Noguchi et al., Int ] Pharm., 445, 93 (2013).

7) R. Albanez et al., Adv. Powder Technology., 24, 659
(2013).
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BEEEZESRHGAEDHR

3 FTRTOAL 9 ERLBHEHO
RECBUE #BEOCHS
We &

= e it s 30

A St L b2 v 4 —
PEEHEARSS BB v & —
"ol % K
FOZANI Y a—Yav R Ky ART ) —
i 3 = M =

LIS
RO TIRIT. K7 7AW 57354 RS
NEISTHA LY T MAHRT 5T B, 34 F R
mDORER 72 & ORPUREIET TH 528, SIS
DOFAERCHINE & W72 B TR &0 o 72 [T R
MEH SN TS, FAEERE G, EEROMIL R
BERE &R &ML il (ZREMESMT) 2 518D
U720 IR A F O 728 L ORI Ch 5.
PR BT DN T & 72 EHEE N — DR, kb
PO GIZ A IR 2 A 0FEY 2 2 %5 £ DR
e L, ThICfbsEEE L TEMFEIhTn
— . [FAERRESEELE ] Lk, Te b 238y
DM ESEOM LA L 726D TH . GIRDOH
W - BEREO A - B1E - TP OIREE - THi% B
e LTHAT2 80 (Mifais). 72382178

Regenerative medical products
~ N

Regenerative therapy
[~ by somatic stem cells

Derived ESC or iPSC

skin, bone, pancreas,
cornea, retina,nerve,
heart sheets

-

)
rCancer immunotherapy\

Conventional Personalized cancer
technology vaccines

Cancer immunotherapy
Transplantation with dendritic cell-based
vaccines
o J
4 ; )
E ne ther:

Artificial materials | xvivo (?;R?rt erapy
or Medical device L (gene recombination) )

J
Reconstruction or h
reforming of lost organ Activation or function
and tissue repairing of cells with cell
with tissue engineering or medicine
\transplantation ) )

BEEE Regenerative therapy: Classification of
treatments and products

FAHPE LT FOMIISEA LT 28 D)
EBRTERSIN TS (Fig. 1) Vo RSt
Mt v & — (3 A PR B O ZRGE RS 1 S B 25 VL
ARBR A TS, PYE & BLE IS B A Gl A . B E
BEXOTHTFITHODZERBEL LTEBLTH
5, WmERBOEHIZOWTIX, [FHARFESELE
(& bR T3S oA, IR L AR ER K O
RE R AR D FEHE 12 B3 2 3l 7 4 4 v 2 |2 I TH
RIIZiEE %, UL L, SRR & R flfk sl
a0, A TR & 3 2 25 Eflle it 8 %
AL L Tl 0. FEEEDOIEEIR /BEIRABR D 72 8 DRk
DONEFHEIZIZ, A4 FI4 v OEED &Rt sl
FHEIZ & - 72 aHiliahi & 38 L i Aud s 5 4, %
TR F & Aoz o LT Z & sk
mTétbwmﬁ%%%&ﬁn\@ahawﬁﬁ%
GMP (Good Manufacturing Practice) 4|3 L T
W3 (Table1)., ARITIXZ OGOV YtLTD
FEhE 5% A8 5.

fHiE% (EHfaER). BERSEHELS LV

27 184 NORES DA

JERDIE ORI 3o & OSHH BL, o B B G B -
AR OSIHMEE 75 %, MERGHE Z FO 7260
N - EMIEROFMEOM, HEvLr Yy 24— (k&
L7 F 54 %= NC3000 (ChemoMetec A/S)) #%fii
FH U 725l 2 920 L T 5, LRIREORHD - FHHNC
FHOEHMEE (BZX710 (BRA2tt+ —= v 2)) (Fig.
2(a)) & BIEREBIZR & 1T\ Bl T RE % S 1AM
TH5ZLEUHETH S, Fig. 2(b) B LV (c)i. MR
il (MSC: Mesenchymal stem cell) DJEREfFMT S
RERT, B0 mEBAS LI BEAT 204 FD
FHIZ DWW TR, b= — [ 0K EE A i 2
(SALD-2300 (MRS HEESAEERT)) % F 72 3Rk
DHIFEIZE D A TS,
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BEERSRSOME Tl

LCELIENM  Specifications for Regenerative Medicine

Evaluations Test items Methods
Contents Cell number and cell viability Cell countmgj FACS
Cell observation
FACS, PCR
Identification Biochemical markers, immunological markers Cell observation, immunocytochemistry
Transepithelial endothelial electrical resistance (TER)
Purity Undifferentiated cells, cells exhibiting abnormal Cell observation, immunocytochemistry
growth, transformed cells, contaminating cells PCR FACS
Targets:

Process-related impurities
metal ions, plasmid vector

BSA from serum, DMSO, chemicals, antibiotics, LC/MS, GC/MS, ICP-MS, ELISA, PCR

Cell-derived undesirable

LC/MS, GC/MS

physiologically active substances Cytokines ELISA, Membrane array
Karyotype,
Tumorigenicity, Karyotype (G-band, Q-band)
Sterility tests Sterility test, PCR
Safety Mycoplasma test, JP17 Microbiological evaluation

Endotoxin test,
Virus test

Rapid microbiological evaluation

Protein Expression, Phenotype
Efficiency Secretion of a specific physiologically-active

substance from the cell

ELISA, Cell based assay

(b)
15,000
- Cells
g 10,000 ¥ + Square model
= * Spherical model
° "
-5 5,000 L
-Mr‘iﬂ?oi’f -t
0 - T T T 1
0 200 400 600 800 1,000
perimeter (um)
(©
D-Values* D10 D50: median D90
Circularity 0.113 0.235 0.534

*D-values (D10, 50 and 90) indicates the particle sizes which
the cumulative number of cells is 10%, 50% and 90%
respectively.

BEEEE  Microscope for cell observation and size distribution of mature cells
(a) BZ-X710 KEYENCE The microscopy in our laboratories is managed under GMP Regulation. (b) Cell size distributions

(c) Circularity

BIEFFRBEN

BT RBENO TR TFEEL TR TAEA 4
PCRI (ERPCRIE) A HW SIS 28, AEIZi3H
RPN E S AERTH O, /FEELEMETS
ZEVIREN DB, —Ji HGHEAEAL TS Fay

Ty FFYZIILPCRE (AddPCREE) id, fotwEErin]
BETH D (BESRHEE 5 0 72 9 O Fkli ~ —
B —AE) . EEPCRIE & IR U TR T 2 Mk Ok
2B Z LR, PCRIEE (774 I V7% o
HRNENZ LB EDOREHADH 5. T DAIPCRIEIL.
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Nanog

Sox2

Oct3/4

14 000 A01 B0l CO1 D01 E01 Fo1 GO1 HO1 14 000 A03 B03 C03 D03 E03 F03 GO03 HO3 14000 A06  B0O6 C06 D06 E06 F06 G06  HO6
12,000 12,000 -:. :‘.
& 10,000 < 2 10,000
2, 8,000 =) 8. 8,000 _
*
5 6,000 5 g 6,000
— — — 3
5 4,000 5 5 4,000
2,000 ™ 2,000
0 0 0
0 20,000 40,000 60,000 80,000 100,000 120,000 0 20000 40,000 60,000 80,000 100,000 120,000 0 20,000 40,000 60,000 80,000 100,000

Event Number

Event Number

Event Number

BTN ddPCR: Expression analysis of pluripotency markers
Blue dots: Positive droplets, Black dots: Negative droplets, * Threshold line

PCRRIED T ==V Y IREOKRFT EEDTH D,
Nanog. Sox2. Oct3/4& - 1= 8GEIE T OB D
o g s FEhE T % (Fig. 3) .

MRS AORE TIEHR Y2

H e LS O B TR T ORG R ORI 7713 5¢
B BRL 2N TE RN, —EBi3ELE TRH
KAME LTHMixt ks (Fig. 4). FRzARK
7= 4 R O RS R DN TR AEVEDE T
DY 27 BPEETERVEMIDOWTL, FRIFREZ T
ARG 3 2 B EA B O . IRPEIIG C 728 - o)

Cellular tissue
sampling

=

Gene
introduction

Cultivation
(Proliferation, Establishment)

-
(plasmid) Culture medium

FREDMIR, < 1) 2 20 Tk (ST 5 AP0 b
PBEER B, LRI RT.

1. JYmME7IVT I (BSA) DRHR

Fifg CHO 2 B Bk 0 & v 7S 7 B &l L
TWRGAIR. O REGHE & BRI ER & &
%, WHMICHW STV B Y VIEFIE (FBS) @
FHTTH BBSAIZDWNT, MSCHIAEZ b v 7 DBk
FRZELISAIZTERT 3 20120 ik & Bt L 72,
Z OAER, 0.25~50 ng/mL (& ¥ 732 B it h2~
400 ng/mL M) % & mFPH & 35 RiF & fEiEo

Cryopreservation

.
@ i
m

Cryopreservation solution

.

Culture substrate, Antibiotic,
Cytokine, Serum, Metals

Chemicals,
Polysaccharide

Delivery

Transplantation Conservation
l o S
1R
Pl 3 .i " L) ﬁ

¥

Products Cultivation
(Expansion, Differentiation)
Processing
Cryopreservation
sgl};ti%)n Culture medium

Formulation buffer

Chemicals,

Polysaccharide

Culture substrate, Antibiotic,
Cytokine, Serum, Metals

B 1mpurities in manufacturing process of regenerative medical product
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(@ (€)) 25
3t >
2+
g &
% 92 L S 1.5
2 R
=} <
E o 1F
21 <
0.5 |
0 o L O 1 L L
0.1 1 10 100 0 50 100 150 200
BSA (ng/mL) HES concentration (ug/mL)
(b) (b)
Concentration (ng/mL) Accuracy (%) Precision (%) Concentration (pg/mL) Accuracy (%) Precision (%)
0.25 10.0 114 2 12.1 0.9
1.0 -1.7 4.8 4 8.7 1.7
5.0 -3.7 3.4 100 2.3 1.6
25 -3.4 2.9 160 -0.1 0.2
50 -12.0 1.9 N=3
N=3
.m Validation of ELISA assay for the .m Validation of LC-CAD method for the
determination of BSA determination of HES
(a) Calibration curve (b) Repeatability (a) Calibration curve (b) Repeatability
LELIEW A Microbiological testing
Testing item Testing method Note
Membrane filtration method Apply to ﬁlterable. samples (e.g., Culture .Supernatant,
. Lower concentrations of the cell suspension, efc.)
Sterility test

Direct inoculation method

Apply to the sample impossible to filter (e.g., Higher
concentrations of the cell suspension, etc.)

Gel-clot technique

Limit test

Endotoxin test Turbidimetric method

Chromogenic technique

Quantitative test

A Culture method

Culture method using Liquid and agar media

B Indicator cell culture method

Culture method using Vero cells

Mycoplasma test
yeop C Nucleic-acid amplification testing (NAT) .
. . . . Rapid method to replace the culture method
Endpoint technique, Realtime PCR technique
Apply to filterable samples (e.g., Culture supernatant,
Membrane filtration method K 4 .
. » Lower concentrations of the cell suspension, etc.)

Rapid sterility test

Surface-spread method

Apply to the sample impossible to filter (e.g., Higher
concentrations of the cell suspension, efc.)

» %M etEr %72 (Fig. 5).

2. RERDPOSHFLEHOIR

e CRAF I S BRAS R D SRR IE, ik rh OYIEL
WA & OREDOHI TR LA (B =25
HIT2ED08%<. ZORDOIRAFRDOER., VLI

HRDOBRERNEOFM A RD 51 5, MIRIERIZE
Fhz Ll Fofv T FL 24 —F (HES) %Xt
5L U THPLCIZfaf ALK 7B Hi 7 (CAD: Charged
Aerosol Detector) %%t L 7225 E & F Tl # 8
B U7z 2R, 2~200 pg/mLOFEH TR AT & E 47
P& PN AN T Tk A4S T 72 (Fig. 6) . UVIK
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W<, <DAPALMETS &0 1K) v — %704
WNRET B854, CADEHIW A AENTH 5.

BAEERERAOERMMRIEE L TD
ke X7/ =d:- D i

Wik Tl RN TR ER R ERER Y, 9 % i
LT3 (Table2), ZZTld, PRSI &
THHINZ VA 7T X2 5 il & e el BRd
HIEIZDONTHHAT 5,

1. ¥4 AT I XYEBERER

VA4 375 A HERREIHAKER S (JP) 2%
EWI IR TR, 85k (Alk) KLU DNA
Yuayk (BiE) WL~ A 2T 5 AV ERIT
R D HH. KiFRICET 5 HED6~28H & &
W CTH 5780, skBROMGHENED & HiRE (Cik)

(@

®)

Rapid sterility test using microbiological
test system based on Time-lapse Shadow
Image
(a) MicroBio pu3D Becton, Dickinson and
Company Rapid sterility testing is performed
using the apparatus based on the Micro-colony
method. (b) Report of Rapid sterility test
analysis detects colonies and generates growth
curves.

NHEEIRELTELLN S, FICCEIFAEBS LUB
B U TR E faE R Z &h 5. KD HF]
HIEETH 5, MUtk TIZIP TR & U THER X
NBTHRIET R TOHAE A b v o 210848 UK R AT HE
LT3,

2. EEFHBRTRAIRE E DL

TR R E I JPOREIRIZ 2 H B K DI & F
LERFED MRIZHOERTOB A, Ui TIdFER
AR L 72w A4 7uau=—iEa#EA LRERTE 4
M L7, w4z o= —kidpekik e MUK ET
EThH D EDOD, BEGERTEE 4 A % RN A DO id5E
MIcTE, au=—-ERYHOMhIe=- (v
Asuau=—) ZEHEECCDTHIRmINTEZL
IZ&D, FEROHBEE L O EBICKRINT 2 Z &2
<%% (Fig.7@. B)).

BbHUIC
PRSI & AR DR AL LR
ELTTERMISHERICIR T % 720102, Gk, 7rfnik
ORERIZEETH D, LB T 2 OHHIIEE
DRIBHZKRE SEHBLL TV 5. 51k 8 Bl o5 2 HL
DAND 5 ELhkIs = — XIZIB A SIHEOEFRAEE
(LS BUEFIC AN T, Bl 2 T & 721,

5| A3k

1) “PHARFEE O RAMEOMERFIZB 4 2 % (P
T AAEEEE AL F)” hitp://www.mhlw.go.
jp/file/06-Seisakujouhou-10800000-Iseikyoku/
0000030847.pdf (ZH# 2019/3/22).

2) JHSTAT B N R ot R e b e 8 5 AR, P AR DR ¢
Sl (e M CES) o&VEL JERRIR & et
TR B ORI GRBR DI 2B 3 2 45k 7 4 &> 2
(FH284E6H14H)” https://www.pmda.go.jp/
files/000212850.pdf (£Hd 2019/3/22).

3) RS JHIG 1Z4°, SCAS NEWS, 2016-11, 9 (2016).

4) I iR, SCAS NEWS, 2018-11, 3 (2018).

5) EAIiE, “B+LdOER AT SEHR,
https://www.mhlw.go.jp/file/06-Seisakujouhou-
11120000-Iyakushokuhinkyoku/JP17_SANKOU.
pdf (=H12019/3/22).
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WOLFfYeH %, EtLBIRE L7272 )V fgi#E 7 4 v 24 (WOLF)
ERWTEBD., TVIE R HEZEIC I 255, & UGl &
WALTEVWD E L,

WEHTVO R, SRS 2T s D, Wi L Te—
JEEERE AR 6N K S Ich > TnEY, REEMINET
7 ) IIRICBI T 286 & . IR T b e RGN, 740
L AL & ML AA DX THTE X W 7= WOLFR YR Z 3G LT, 4
FLIETIZTVNA 27 FliGOEERIZIE A T,

Wthid, KILTHHZ B W TCWOLFOAEFERE ) A 8E5R LCvE -, StesE7 7 U LT 4 )b L WOLF
KAEE OBRBBIGICAHE T, & 5ICWOLFREHR O 7L+

VAERLTEND T,
_Lf“'w ‘*

W75 %k E WOLFRFARD 14

ek WOLF{YEAR D Re 4
N R U
IR R/ R RIS, BB E e \\/ @ %
BEWVWEhEEL: e
BAALERA S BB EES s u— e =7 1 V2 AR

T104-8260 HERHIXHIN2T H278H1S
TEL : 03-5543-5821 FAX : 03-5543-5919

1 PE - ROV - 7 ity 1) p o x| e
SDRUA™ HTYU—X {HIL— K

FEEAR D 7 =A% — PRSI, A =K% — FRIIRIC T T 22 O L Z2@iitE 2 L — FHTY ) — 204
fhrz ~— 212, RAHBL - (RO ORBEZ (15 L 72Re8k 7L — F 27z L& L7z,

ZORERT L — Fid, WHEEROR G 2V NE < RIS R OIS WRBEA L TuE Y (BESM), 72, 47
AMHEDIEE 3D < RIEROMEHEER T E ., 51, MERLHEMRMEL I EX R0 - FERA THET,

A — b7k VAR OE R . . N
RHATOL Y RO LS ok, - WSDRUA HTIU-X  B%IL—RORH

RE B0 o 7 XL 7= = - s EEUE 1 R e R
H - IZIB s k L 7" ;M‘;H’/C ‘aA a7 2 AT HEAT HT5201M-G45 HT'57111H-G45 HT'5%11V-G45
BRI R
B 1SO 1183 g/cm? 1.58 1.58 1.58
S o MD % 0.15-0.25  0.15-0.25  0.15-0.25
R =tk TD % 0.20-0.30  0.20-0.30  0.10-0.20
TR
HT5201M-G4 HT5411H-G4
>201M-G45 ° 645 GlaRaR 1SO527-2 50 mm/min MPa 175 185 170
g 7 1SO178 2 mm /i MPa 240 240 210
g S mmmn T Gy 13.0 12.5 12.5
S E— 1SO179.1 J9FH0 (23°C)  kJ/m? 16 16 16
T —RE9%PC/GE T L — K i 25 g JyF%5L(23°C)  kJ/m? 60 60 55
Lo N R Mtk 5m/sec MPa 295 325 305
AR DR W IREE BT
BEVESDEE (LAY 7 —F % — ek WHZDARE 1S075-2 TTINIAR c 139 129 127
T103-0016 HUscHbriselX A ARG/ MENT 1585 MEEALE
N EAR Y IL6ME SR S 0.8 mmt — V-2#H4 — —
PRI 555 UL94 V N7 N7
TEL : 03-6837-9220 FAX : 03-6837-9223 ! 1.5 mmt — — V-2482% V-0fH%4
URL : http://www.scpe.jp AR OBMIZHIEE TH D SREHETIE T QW E A,
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AT T LI2E0WT, SHEBE L7227 B 7 3 7 L
L. MBOBEEEHNICONTH TV NLOi &S, 25
ZXLDMHICHRDMAFE L, ZZTHONAAZ
PMMA D431 - #PRHER G0 m kb ax a1 1o [k U T g % 3
WELE, ZOME, bz <, #Rz v, B 5
87 3 ZDFEENE % FBLN 7= L E L,

Z 0BG, BBEIHETRE N 7 ARER (JISR3212)
BB, BifEHADYE N 7 2O EREE 2 ) 7 LT
WET, ZOHEEBHOL — 7 EMIET L 22 5A. A
b H T 2T U ToERE, MRS L T4EloR R RA
FhEd,

SHRIEEEANDOFEET M 7 iR 2 D T E D F 9, ;'gﬁﬁj;&;ﬁgnfﬁﬁg[/té@)gi )74 Y Rk
K7urss0ave7 7 —[ToPlICiEiREh T 5)

BRI TFZF =TS MD5ERK S
B TS CI TR —

Mrhid, BT (FREREET) S\ T Ytt e LTENRE KM
DPEREAE 72 5 X FF4 = v BUER M 1RO TH %258 T L, 20184-10
HICHB TAETVE L7,

BTAICIE, BREOPHNIFAMECHEETOANBITHEAIEL
B, 77V MRS EE» S ZROBIREICTHW 22 & E L,

AFF =3, BIORNTAEKT LI ENTERVNET I/ BO—
T, A EDREIZEIANRTHSZ En6, FRRINIE L THRAR
WINOAEE R EABMIDASHH S h ThE T, A FA=ifiidfEs
6%FEETHELTHD., FIEHEFERE TCOMOLHFIATHET,

SIaHTRE U 72 3% O AE BRI ER 10 1 v T, Hnatz D pERE )
AT & b8 THERERI25 b VIcx D £, Bk O IEIR % S
IER T 5720, Utk —Fick T BIRGE AR Em{b L, e — Lz
G AR L TEX E Lz, 72, 201744 H & 0 FhE L T 3 0HEE R
RS L DIRFHHEIZ OV TR E B D IZEH L T ET,

Mrhik, BVRERRAINE 54 7V 4 TV 2 EHEGBHDO—D &AL
B, FEOIAEEDTOE T, SHOBHIZED. YihidxF4= oy
VHEDTVTIZETB ) =T 4 YT A 8= — & LT DN & — gl AFAZVHT TV b (BIELTH)
HeDE L, HABETORBOZEMIGIZERL TEWD 9,
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