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Function of Aramid Separator (Pervio) in

Lithium-ion Battery

Sumitomo Chemical Co., Ltd.
Energy & Functional Materials Research Laboratory
Ichiro Arise
Tomoaki Ozexi
Kyoto University
Department of Energy and Hydrocarbon Chemistry
Y uto MiYAHARA
Kohei Mivazaki
Takeshi ABe

In recent years, many efforts have been discussed and implemented around the world to achieve the Sustainable
Development Goals (SDGs). The widespread use of fossil fuel-free electric vehicles (EVs) is essentia for solving
energy and climate change issues, which is one of the 17 SDGs. Our product, named Pervio, isan Aramid Coated
Separator (ACS) for lithium-ion batteries (LIBs) that isused in EV batteries, and there is a possibility that it may
improve safety. In this paper, we report on the functions and features of our ACSin LIBs.
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L) DOOREMIE LI —-T 4 VI REOMETS
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LI Shape retention ratio of ACS and CCS after
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ACS CCS
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. TEfMIM (Working Electrode : W.E.) 1ZiZHOPG
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FEOEOETH D, EFIMN A AT S BRICR
SHOWERZHETH 5, kil (Counter Electrode :
CE) ¥k XU'ZHf (Reference Electrode : RE.) (2
3B Fo LML, E#EIZ1 M LiClos
FLYHh—KA—bF (EC) /VZFNLH—Kx— |
(DEC) (1/1 =vol/vol) %ML 7=, ZOKEHZHW
TREH OV F ATV F 54 FHHZEE & R
THZLENHWTHEDT, 5L —2 ML T
W, o, RELDOMANTE, #ER-T0CDOT
NI rua—TKRy 2 AR TEEL 7=,

HIElH A4 2 )L Tid2 L O3 VA 50.005 VO
TO0.1 mV/sOEE TRGIL., FEAREBEMRERM (Solid

v

&
(@) ——

@—.

&

— Edge plane

(-

Y

Basal plane

Structure of graphite and lithium interca-
lation

Copyright © 2022 Sumitomo Chemical Co., Ltd. 7



UFILAAEBMIHTETIINENL—F (NI« F) DA

Luggin
capillary

RE.
/////////QE

Ni wire

PTFE

Li

WLE.

SUS \l\

Schematic diagram of three-electrode
electrochemical cell
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REZOBEMBEMRALLASH O L%, 7o
VEHALLAEEEL TR AR S, HET
TSEMIZ X 2E AT > 72 2 A, Fig. 51N d f5 0
HE5NTz,

@iF= v VL EBEOR =YL, (b)IFX—H )L
M (Zo P& NGRS OBISERTH 5,
@& M) ELRLELAE. @QDAFRD) LD ELHED
) F o LTI SHEREL TR 2 E R B, 2O
RED, VFY 20MPIZHOPGO T v VA 5
BRNZRE L T B el X 7z,

Edge plane

13
15

ZFO—HT, QDT y VHEFEIZH S =V L
IZBWTE ) F U LB I S Z &ML IR
2o Dbk ZEns, BEANDY) FuLHHO LT
XE, TVl > Ty VHHEO N =S ILE > R —
METH B Z EMNHIIL 72, ZOFERIZONTIE, )
o DFE—JHIFEOMRE AT 59, B Lo
VF o AMHEREE X SICHEET S92, Ty
Vi & N —= YL O Kb A EERIZHIE S 5 Z
ENHEBTHEHEELONS,

(2) v V& R—=H IO KGR ORI E

—fErc, By vow RLEKE#ETH 27,
IS OEFET » DHIOBARIBY A4 b O3S
FTHREWHIEE» S, HiRmIIE I s 44
DORMPIBH A OB EMBEIT 2 &EL T, BX
THEAREENEL Y,

FEAM O BEERHIC IZ AE RS (MCMB) . KA HLSE
(SNO). KEWE KRB A MU 7z, B2
BLEPVAFZ9 : 1TREEL., F 2o 2 —T L — FCHilsE
FiZfiL 20 EBEmE Lz (JFX60 um, HAFS
mg/cm? (LSRR ) .

A LI T H A & 2 & 0 BEEREE MR A 28 722032
R VTR 7z, /5L — 2 OB )k
%?5tb‘tﬂv—5uu7wifﬁ?@®%@ﬁ
KEWCCSEMH L 72, B /ERA% I 120 RIGE L .
BIHEIE %30 pA/cm?, BIEHIPH%0~04 VTRIE
T o 72%%. I OX CHER RO R 2 FhE L 72,

C=Ixt/(wxAV)

C: X _HEHFEARE/g). I BIWA). t: I
M), w: HTENEE (2). AV : B

SEM images of lithium deposition on (a) the edge plane and (b) basal plane surfaces of HOPG
© The Electrochemical Society, Inc. 2022. All rights reserved. Except as provided under U.S. copyright law, this work may not be
reproduced, resold, distributed, or modified without the express permission of The Electrochemical Society (ECS). The archival
version of this work was published in J. Electrochem. Soc., 169, 010536 (2022).
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JEREROBREZRT, TREDEMENEE, TP
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VIHBONEF I, KRS (SNO-15) > IREBEHE KR
G > AEHSS (MCMB) CHBHU 2, X512y
OB FILTY FIA4 N OBELHETE»E
I ERGET 5 720, BRICLiE B AMH L7234
VELEERL, SEEMRKR LI FY LT VR
74 b EHERE X B CSEMBI% %17 > 72, Fig. 6(b) 75
DD, Ty VHIOBHI RS LN EF L 55 KR

WeFE RKIR G I IORRR IS HERE L. MCMB TRk
DEDOVRFIXSITHERT 2 Z LRI, 20O
FERED, Ty VHOBENREZNEE, VFILTVE
T4 MIWHERICHERI LR 3 AbLEL6N%, DL
roZ s, BfoT 9 VHOBIZE>TY F 2 4
DOHEFRIERENZALT 5 L FIFH L 72,

[ (@)
- MCMB

F Carbon coated

natural

@ graphite|

Natural
grgphite

UFILLFEMCEFTETIINENL—F (NILTJ 1 F) DOikEe

(3) HeiEM ETDY) FoAF Y K I 4 MiERE

WIZ, FEEWIENERAR TRET %175 72 9.
HOPG T3 7 < IRE BB KA SO B A F VW TE
B F o O M EFB AR L 72, £, RIS
BOWTid, 8L -2 BOEEERT S 728, ACS
BXUCCSEMML 72,

) F 7 A80HNE203280 O 4 v L TR & . il
ST b AR BGE . I A 2L TEIEAS V
7 50.005 VE 753 £ T0.1 mA/cm2DEREE THE
L. 244 27 )L H&0.005 VE T02 mA/cm?CTHE L
72o ZD#%. 6 mA/cm?T125F (BX®E:15C) %
KUB33F (BXE :4.0C) TELEATV., HHE
i Bl F I LF Vo4 MBI, Z0H
FHEOFMEMH A Fig. 71087, HA (AR 15
C) BXUUHB (FBXE 4.0 C) TSEMIZ & 2H%%
B2 N TIT - 72,

Fig. 8(a) ¥ & V' (b) I3Fig. 712 % 1 % FADSEM{% T
H5, (@)IFACSE /S — 2 & LTHWHE DR
BTHD, VFILT Y 4 DL BBURICH
LT, 2R L T, (b)DCCSE W54
BV FTLATYFE T4 IR ORI L 72,
Fig. 8(c) ¥ X U8 (d) 1. Fig. 7i2%5tF 3 5BDOSEMI4 T
HB, HMBOHHMEAK Y KIBBERENKEL, KB
W TR O BB L Tz, HER O R
HMNEFEIZ (d) DCCS%FHHIBFICIHE Th . MR D
VFILTYRIAMREREICEEL TV, Th
I U T () DACS % fii » 72358 3 HER D V) F
LTVEREIA FOEHELBEIR OG5z, &
512, 1mA/cm? T84 (X : 1.0 C) DOEWEHE

(a) Relationship between 1st cycle charge-discharge efficiency and the capacitance of different types of
graphite. SEM images of lithium deposited graphite, namely, (b) MCMB, (c) carbon coated natural graph-

ite and (d) natural graphite.

© The Electrochemical Society, Inc. 2022. All rights reserved. Except as provided under U.S. copyright law, this work may not be
reproduced, resold, distributed, or modified without the express permission of The Electrochemical Society (ECS). The archival
version of this work was published in J. Electrochem. Soc., 169, 010536 (2022).
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THABEEITH>TYVFILTY FIA4 FOKEZET)
ZHERR L 7245 R % Fig. 9127137,

Fig. 9(a) & L U (b)IZACS% /S — & & L THIW
M ORETH B, (QIZFBWTIRAE L = R0
VFILTYEITA ORI ET 5 MIZACSIS
B L, BIRICER L o BREPHRE I, £
M HNWT, RELZVFYLFYEIA M IE
ACSOER T L OB &7z &5 IS K E.
EHL Tz, TREEKRETEVFYLT VRS
A b AACSIZEA L 7288, 79 3 FEIE&RmOFD
SEVEPE R M I & > THJR L 2z v REME B B Z & %
MLTW3S,

—J. CCSIZHW\TiE. Fig. 9(0)IZ/Rd 8 0 LRk &
NV FILATFT YA MIRRIZAR D12 < HikiE
WOEREER->TED, ACSEHWEZE XD EN
(7 AR MR KRZ W) T NS NI 572, Wil
WIZVF L7V F o4 bR BEA. HiliKIEA
HEITT B L -2 BREW - THEET 2810 H

=13
BE

0.00

_0.05 |Nucleation

Dendrite growth

-0.10

voltage (V)

-0.15

-0.20 ' —ACS

—CCS

~0.25 L L
0 20 40 60 80 100
capacity (mAh/g)

Example of a charging curve with lithium
deposition. Points A and B are SEM ob-
servation points. The weight represented
on the x-axis is that of graphite. The
x-axis represents overcharge capacity.
Created using data from cited reference 9).

SEM images of 1.5 coulombs of lithium deposited through the (a) ACS and (b) CCS and 4 coulombs of lith-
ium deposited through the (c) ACS and (d) CCS
© The Electrochemical Society, Inc. 2022. All rights reserved. Except as provided under U.S. copyright law, this work may not be
reproduced, resold, distributed, or modified without the express permission of The Electrochemical Society (ECS). The archival
version of this work was published in J. Electrochem. Soc., 169, 010536 (2022).
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%ﬁétb\%gbtU%ﬁA?7F34bﬁﬂ—
T4 VI REDOERNT TR E R FHEREL
RFVEHHEhS, Z2hsDHRE L OHHER
N6, ACSHV F AT Y F I 4 FOREMHIZH
LTCCS& &ENMEEN DS EHEL N5,

(4) VFILTY T4 MO RE
i@ . ACSTHE AKX CCSHE R & iz L ¢
VFI LTV FIA4 NORFEIRENRE LS Z &

UFILLFEMCEFTETIINENL—F (NILTJ 1 F) DOikEe

S 572, ZORMETICHE TS0, VF
ATV ETA MR OEMEEIREIZDOWT & EF
fili & 92h U 7=, 5P £ )L IZFig. 4 & [REET & 5 A3,
TEHBEBIIIFE AL, 5IcfiiEica—T+4
VIR ET AL L -2 ARE L, ¥y
A4 270D, 1 mA/cm2DEIRERE T16.57HFEHE L
THHEEICVF LTV FS4 Ve, 2
D, TLI v a—T Ry 7 ANTHEL &AL,
AWV & RO TR I & 215 B% s LU
il & GHC K 2 5 % S0 L 72,

Fig. 10(a) IZACSZE MW\ =%, (b)1XCCS%E WV 7252
DIFEFAMBBIRIE T D 5. W h MR O Je o
EH WIS L T2, CCSE W 2R TR R
BDVFI LTV ETA N BMEHEIR O & MR L 72
$ETHo72. Fig. 10(c), (d) 1T FE A X HIE OfE R
THO, VFI LTV T4 FHBACSE ST L THIH
LSAdle raRkmh B Ehs—F, CCS%
TLUTHERI SN S LMD KE ARTETERT 5 Z
ENG 5Tz, ACSEMMIL 22Tk ¥ — kM
BRI 5T\ b, B O KIS Y —
ISEZ sz e fElE B H. 75 3 PRI X 2040
DY MAEZEZNIRLU LR THEEHELONS,

(5) B4 ZILERBERIZF T B3hE
WIS, VF I LTV R I4 FOFRZEEDBHO S
AN L TED XD B ELERITT &0

(€)

(d) (f)

SEM images of (a) when ACS was used, partially bent dendrites; (b) when ACS was used, dendrites were
squashed; (c) when CCS was used, the dendrites remained fibrous and became long. (d) Example of the
aspect ratio of a dendrite. Aspect ratios of dendrites on graphite when (e¢) ACS and (f) CCS were used.
© The Electrochemical Society, Inc. 2022. All rights reserved. Except as provided under U.S. copyright law, this work may not be
reproduced, resold, distributed, or modified without the express permission of The Electrochemical Society (ECS). The archival
version of this work was published in J. Electrochem. Soc., 169, 010536 (2022).
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15

Optical microscope images of dendrite deposition at a current density of 1 mA/cm? for 16.5 min through
(@) ACS and (b) CCS. Focus stacked images for when (c) ACS and (d) CCS were used.
© The Electrochemical Society, Inc. 2022. All rights reserved. Except as provided under U.S. copyright law, this work may not be
reproduced, resold, distributed, or modified without the express permission of The Electrochemical Society (ECS). The archival
version of this work was published in J. Electrochem. Soc., 169, 020546 (2022).
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Schematic diagram of estimated lithium dendrite deposition mechanism through ACS and CCS
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Development of Catalyst Technologies for
Polypropylene

Sumitomo Chemical Co., Ltd.
Essential Chemicals Research Laboratory
Masayuki HAsecAawa

Ever since the successful synthesis of polypropylene by G. Natta et al. in 1954, the catalyst has gradually been
refined along with significant improvement and simplification of the production process. The role of the donors
used as a catalytic component or external donors in improving the polymerization activity and controlling the
structure of polypropylene is very significant. In this article, we focus on the development trend of donors to
explain changes in catalysts for propylene polymerization and their current status.
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A ZIEHTH O FERMEEIC G E N 2NE FF—. b
TLFLTILI =T L, BIUOHE2OLA ZIHEHTH
DEAFRHRM L TR S 2548 1+ — OflAS
ez k@K Xz, FAFUIHEHEDIL A 2
BHHIZIREFBRT AT LHRHNE N2, 20D
#%. FREFF =127 4B 2T, S EF =127
NAFT YT kOISR - ST Y
TV AZBRTNBEZERRWE IS, 2O,
Wi N — DIERBEREOMIA S AL, AT ILI=Y
L& DFEALRIG 2 & THES & KFEDNEB F - — 2
BB TU X720 A4 F&2SE K =25
L. IR E N ES A4 b Ao sn B HTE % 36 8
TAEAH X LHPREE N2, X 55 5EEN - &
SEARFREE 2 3B R 3 B flE GE 8 A ke & A, BTz 2
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LEIERE  Results of bulk or hexane slurry polymerization3

. Catalyst System Example Productivity o mmmm Process
Generation Year
Mg Ti Internal donor  AlRs3 External donor kg-pp/g-cat % % -
1st 1954 - 5-TiCl3 AlEt2C1 QCOle 2-4 90-94 - Slurry
2nd 1970 - 3-TiCl3 - AlEt2C1 - 10-15 94-97 - Slurry, Bulk
1968 MgCl2 TiCls - AlR3 Silane 15 40 50-60
3rd . Bulk or Gas
1971 MgCl2 TiCls COz2R! AlR3 CO2R! 15-30 95-97  90-94
COzR!
4th 1980  MgClz TiCla @i , AlRs Silane 40-70 95-99  94-99 Bulk or Gas
CO2R?
R OR3
1988 MgCl2 TiCls RZ{ AlRs Silane 70-130 95-99  95-99
OR*
5th COR Bulk or Gas
1999 MgCl2 TiCls [ AlR3 Silane 40-70 95-99  95-99
CO2R?

a) IL: Isotactic Index, originally based on heptane hot extractables

WEFF—& LT3V = F AR RNZEN/220.28, AHOENZZ NS, WThOE - IR TE ISR %
ZOFF—=3Brr—2Hnded, —ELNLD T 5 RE U THHDOHIR2STThh, 7 2Lk

MAARHRAIME A RBE L 2, 2OFmIE. AT LI =
75 E13-V T — TR LIS S il 5 ERE &
I W2 E N T ED, i SAARBRIE (X
VR FOE (mmmm) : R) 7oL v REHED X
FUIEDORY &y FHANTOT A Y 40 F v 2 553%)
DAz KRB ME OKFRIC K 28I 5
&) om B EGM (Mw/My) ORI E %
Hy & L7t DT AHED 5 iz, aiifd1,3-¥
I — FIOVIKRRISHEICE ., 2,1-ffi A hisospecific
KU CHITT 2729, SR PEOPPE S
ABZENHEINTNED, 72, aNIBRI AT
L ENER R — & LTHW 3 & & iZregiospecific /s
WO B G LRI T 2 720, 5T EAMBIANPP
OHEGEHNABEIZ /2 53032, Table 1IZAFH ¥V 2 5
V—EHAF @V ESTHRON T - 258 T,
D&z, Tu Vv VYHFT T — - F o & fildl
DOEAZHPLPPHIEOHIEIZIE, A 2IEHTH B
N+ —{bEMOER»HE 55, 22T, LIF. F
F— LB ORE, MFEDmE, NE N — & HER
R =123 TR T 5%,

AER N F—DRE. R

1. 72NVBIZTIVRELEMDORE. BROIERK
W FF—L LT, 1,3V T —FARINI BRI AT
b, TAAFL T AT v a VT 27 )L40-45)
(Fig. 1) D& c&FIEulbAPrd@Eshiz, L
AL, 7abL VEAMEE LTE, THLBT AT
JLANER K — & U T U 7= A BAE & R0 T
¥MEEA T A THHIA TS, —FT, 74
IV Z T U % 0T - RIS K E IS U 22 BRI R

16  Copyright © 2022 Sumitomo Chemical Co., Ltd.

IA TN %S BB E AR E 5 724047,
EUTIX19994F12, 7 # g 2 5 )L 5 (DEHP:
TALBYE 2 (2-TFILAFII), DBP: 7 X L&
YT FN, BBP: 7 RIILETFIILXY V)L, DINP:
TANED A =)L, DIDP: ZANBEIA VT
JL, DNOP: 7 2Ly %+ 27 FIL) OEHEN01% %
Bz R)VEeLElOBE BB XOFRHS
ThHD., 2D, 3EARWMOTELRINIANDS I L%
BRI LU ZEEPEEE Nz, Z0%. HATE2002
12, DEHP#® K UDINPOGH EA0.1% %48 4 5 K
VI = LB OGN HDO B & 5 2 DA EE L
I, 72720, BRETCIFAMOBEIZED S
NTHELT, IhoORREPHIEEDO—BE L
TE&HN7/=40.4, LoL, DEHP. DBP. BBP#42008
fEICREACHA AT 1 VB il O = & E ) 2 b
(Candidate list of substances of very high concern for
authorisation) (ZZF5h/7=Z LT, 7ALBIZT
MMEEY & 2k 28) 2 L 72, HATIEDEHP
7%, 20114F4 H 1 H Bl (b 228 & UTEE S,
ENC K B2BFE D) 2 & 5l 2 4% C 8 2R 2 (L 2 E
I8N 20 E 5 P RE SNB TE LI T 54050,
DEHPA#IZU® &§5 7 Z LT 2 7 ILHIE, Bl
TOY ZZFHIZENTE Y & I 37— 3 VRVERY

RO 2 & OB 23R E R B 5, 8 Y ZEHE
SRl SR1
g COR g COR
4 3
R CO2R? R OR*
Malonic ester Alkoxy ester

Chemical structure of malonic ester and
alkoxy ester

fFRIEFE 2022



B I RO EAWE ZANETH D, HATIZH
UH 7% 72 8 72 R 235824 & OBy & 7 5 T 55D,
DX EHXAZF. 7ELBIZATFLOREL

OR OR OR
Rll
0] 0 0
0] (0] 0
RHI
OR' OR' OR'

Phthalate

Chemical structure of phthalate and
phthalate analogs

R
R" >:O R"
(0]
N > .
(0]
R" /EO R"
Rl

diol

OH

OH

Chemical structure of diol and catechol derivatives

JOEL CESMEOETE LI|IK

75BN K — A U 22 RS A IR L 72, 7 &
N 27 NORE L % 5NE8 B+ — DR IE DI
KAXNnB, —DIETALBLZFILD LS IZEBH
TNl 2 B RRE SN A v L A VBT A TILDR
BIRY 227 W99 CH 5 (Fig. 2), &9 —HidE
R NOBRMOAHESEVI A =L E2iE T
T SEEINDE VT AT MEEM TS S (Fig. 3) .

2. YLACEBIZAFIL, BRI XTIV

VLA VBT 2 TIOVSHEBERSD RBR U T 2 5 )L5). 54
ENEB R F—& LCq, @t - SRR 4 78
BT 3ZEenRNWEEN~ (Table 2),

R (0)
R" \f R"
\/ (0] \/ OH
L > ()
R”'/\ O R”'/\ OH
N

Catechol

LW Comparison of activity and stereo regularity between maleate analog and cyclic diester

Activi St lari
Internal donor External donor ctivity ereoregularity Literature
PP-kg/Cat-g XL wt%
R CO2Et <:L J:>
Si 41-54 97.1-974 52)
CO2Et MeO OMe
R =iBu, n-Pentyl, cycloHexyl
Aicom O\Si Me 35 99.1 53)
CO:zEt MeO OMe
a) X.I. is/represents the amount of insolubles crystallized and precipitated from mixed xylene solution
IELRIERE Comparison of VOC and FOG between bis-(2-ethylhexyl)citraconate and phthalate
roop (H-PP1) 1GPR(H-PP1) MER T Pellets
Internal donor Hz2/C3 Hz/C3 10 mi og mn;mm VOC FOG
mol/kol mol/kmol £/10 min ! ppm ppm
0
O\/(/\/
| o 1.1 12.9 8.0 165.0 95.6 45 114
X /\C\/\
COzR
@: 1.2 14.2 8.0 162.5 96.0 55 200
COzR
R = n-octyl or 2-ethylhexyl
W
MeO OMe
External donor
FrALE 2022 Copyright © 2022 Sumitomo Chemical Co., Ltd. 17



7OEL CEAMEOLEE LTI

VHETIEE A (-ZFAANF L) Vb FT5— &N
=& LTHWEGA, 7 2IUBT AT UIZHANRT
ARBEBIEVED T 9 2728, R IEIEK S (VOC : Vol
tatile Oganic Cmpounds. FOG : Fogging compounds)
MEIT 2 Z EAME SN TS (Table 3) %,

F2, vruaANFH VY AR VBHEEERD Y -

b7V ARMEROBEEMER VS & YA KE 2T

b TV AKRERMTHWS XD 5T ESHADIANPP
MEHN 5 Z L3RG (Table 4) 6.5, F7-, 1
O 7 a~FH VO HIIER VBHEEERD Y Z- b
7V ARMARREAMENVS LD S, 2Oy s o

ANFH VD AR VEBEFEARD Y Z- b T v B R
REMEROGR, X SRS T & PP
55 ZE X7 (Table 4) 9,

3. JFA—NEFELEFHATA-NHILFTEENBIIR
TIEEY
VA=A oFHEINY T LA A NG
Ko —& U THOZMERRE X T 55960 24
RYVBYIF = NIRRT = NI Tp-TFILT A
LB Z 70 K0 E <o SO IR 5
ABTEDNHWEXNTWS (Table 5) %, HHy

I WS Results of molecular weight distribution using cyclohexane dicarboxylates

Amount of
Activity C10 insoluble
Internal donor Muw/Mn Mz/Muw
PP-kg/Cat-g component
wt%
COzEt COzEt
O/ O: 20.6 94.9 13.7 4.7
"/CO2EL CO2Et
33% 67%
COzEt
O/ 20.8 96.5 6.6 4.6
"/CO2EL
COzEt COzEt
\O/ \O: 185 93.3 9.6 4.3
"/CO2EL CO2Et
mixture
COzEt
\O: 20.2 924 6.0 5.1
COz2Et
CO2iBu CO2iBu
O: 34.2 98.1 14.6 10.8
COz2iBu CO2iBu
80% 20%
COz2Et COz2Et
32.7 98.0 134 12.6
"/CO2Et CO2Et
mixture
96.7 9.4 4.5

COz2Et COz2Et
“/CO2EL i COz2Et

CLS,O

MeO OMe
External donor

18  Copyright © 2022 Sumitomo Chemical Co., Ltd.
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I NN Comparison of 2,4-pentanediol dibenzoate with di-z-butyl phthalate

Internal d External d Activity o
nternal aonor Xternal donor PP—kg/Cat—g %
OCOPh yes 51.0 99.5
OCOPh no 53.4 98.1
CO2nBu
[::::I: yes 32.5 98.7
CO2nBu

O, SR FF —IEFTE T TR EEEE - m AR
HEAHEFcE 52 Th %, ZOMHIZ. 13-V T —
FOERBRIZS, AT LI =T L L24XV 2 VY
F =V Ry I — AL LICL < A 5 R
SIS W EELZLNRS,

BT A=) 5 X NI 5tert-T F IL-3- X F)L-1,2-
T2 LY URY YT AL 22 filiEg62-60 o
AVTFNT BB AT LRS-V T —F L &P R
F—& UTHA U 22 T, SRR & =
MMEWPPE G2 % Z LA RWE S 7z (Table 6) 69,

fllicd, YeraFrr7aLryhrbgEichs
1,8-FT 7 AL Y VA NYNY YT — O KigklE A4
BINEMIET 2 T 6EEE I NT=3- RV A LA F
kMG X F L6002 NEE K — & L CHW =M g . &G
Y- SN ARRAMEE RT3 Z EARWE I T3
(Table 7).,

HE K F—DRE. HRE

1. BAAFEMESKERICHEFERFICHKIRY 5
HRO%E
A48z FaRyY v — (ICP: FubL vV HMES
hkexFLv-TuvL v ILEGKRD 5 %5 5 HEH) D
ST AR O % S 8EIC . S AR & Sk

Comparison of 5-t-butyl-3-methyl-1,2-phenyl-
ene dibenzoate with dii-butyl phthalate

Volatiles content
Internal donor

ng/g
OCOPh

21-26
OCOPh

******* cO:Bu
@i 47.7-55.6
C02iBu
1,3-diether 46.9

R % [RIRH B 2 R OME 2GR Th 5 o
KR RISME 2 F O VOC, FOG DIKHKIZ & %
H5Tx30MEns b0 EELI N5, S A
HaPPARLGET 51013, WMESEEE LB I HELH
TEHEITLFELTLIFL YT Y (RoSi(OR)4n) A3
LTWABZENRE SN TR D0 TERIZSHH
EhTnb, ZOHTT IV EEHETAN-(F) T+ &
YY) VIFATIY (URF—) 5, mARERIG
HaEEL, 2RI BANTEZ BB 5 2 Ll &
7z (Table 8) D,

LELIENA Comparison of activity and stereo regularity between 1,8-Naphthalenediyl dibenzoate and methyl

3-benzoyloxybutyrate

Activi Stereo regulari
Internal donor External donor PPkg/ CtZt—g %g v
0 OCOPh Cold xylene soluble
o Me 51.2 1.82
O OCOPh MeO OMe
CO:zMe Isotacticity
. Me 193 98.9
Si

fFRiLE 2022
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WL NN Effect of N-(triethoxysilyl)diethylamine

Activity MFR Tm mmmm
External donor .
PP-kg/Cat-g g/10 min °C %
Et2N__. OEt
Si 43.9 444 162.7 98.9
EtO OEt
ELN___Et ™
Si 37.8 120 162.3 98.1
MeO OMe
EuN_Et
,S} 32.3 600 161.8 97.1
EtO OEt
O\Si-Me 426 765 162.2 98.0
MeO OMe
Polymerization conditions: 70 °C, H2: 0.4MPa, in heptane
I NN Effect of cyclopentyl(diethyl)aminodimethoxysilane
Amount of
Activity MFR C10 soluble mmmm
External donor . Muw/Mn
PP-kg/Cat-g /10 min component %
%
EeN. 35.1 32 0.58 99.8 79
MeO OMe
Int 1d
<1ﬁ£> 40.0 27 0.39 98.0 6.4 fernat donor
Meé \OMe ©:C021Bu
o Me 23.0 33 0.72 98.0 55 CO:Bu
MeO OMe
Et2N__. OEt
Si 25.3 30 0.39 99.3 4.6
EtO OEt
Polymerization conditions: 70 °C, in propylene
R R . R Et Bt Me Et
‘g t3 . N Al N—_SiR
r S s’ Bt RN N-Al-N-SiRy
N N —_— Et\ - N —_— N AN .
. i N N N Si AL RoSi —N-Al-N_
H H 4y H CAES et RT N t B’ g Bt
(R = ¢-Pen) H R

Reaction of dialkylbis(ethylamino)silane with AlEt3

UPNF—F%%. UFr—HbassRov o
RYFL (VZFLTIV) VARV YIVUDEH
W5 &L EOSREIE A BB 5 Z el I Nz
(Table 9) 7,

VTLFLEZ (ZFATI/) v, UKF—
EHPNSETHAN- (P T b F2 VL) YAy T 0
ELT Iy KD EOARERIGHEZ B2 2 & 8 Hun
EINTNBE™, UPZLFLER (ZFLTI)) ¥
I VIENAREE TS0, BEATHHT ST LE
ATAIZgLERIBL, RISEUZKD A ) T+ -1l

20  Copyright © 2022 Sumitomo Chemical Co., Ltd.

$THLEZLENTWS (Scheme1)™, LiL, V7
AFLEZ (ZFLTIV) VTR F—& L
T ED LS IZPEHI L T3 2003555 - Ty,

FAZFICHETE OO 7LFLEDS B, —
DOENEGVIERED S 7 a Ry FILAF LY Z (T
FALTIV) VI VvERBEYIUAFULAFILY
Z (ZFALT ) VI vERAWEZEA WADOE
WIENEBVSTLFLEZ (ZFLT I V) VT
v &0 EAWM S K OSLARBRIE2 RS L iCE <
80 COEAIT IV TRKRIBHEN T E¥ % Z & H#
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I ENI0N Hydrogen response in propylene polymerization

JOEL CESMEOETE LI|IK

Temperature Activity MFR XS®
External donor .
°C PP-kg/Cat-g g/10 min wit%
O\ Me 75 55.2 260 1.8
Si 80 64.3 330 1.7
EtHN NHEt
O\  Me 75 49.2 320 1.6
/Sl\ 80 57.0 350 15
EtHN NHEt
O\ /Q 75 57.3 190 14
Si 80 63.6 240 1.7
EtHN NHEt
Polymerization conditions: Hz gas/propylene =4 L/14 L
a) Cold xylene soluble
I ENEN Hydrogen controllability in ICP polymerization
Temperature Polymerization activity Ethylenfe—pl‘.opylen'e' ICP-MFR
External donor oc at homo stage copolymerization activity /10 mi
min
PP-kg/Cat-g ICP-kg/Cat-g &
O\ 75 50.2 66.6 37
‘Me
Si 80 60.3 70.2 120
EtHN NHE
O\ Me 75 474 63.7 35
/51\ 80 53.9 63.6 140
EtHN NHEt
O\ /Q 75 54.6 717 28
St 80 46.5 59.4 64
EtHN NHEt

FHEN T2 (Table10) 9, ICPOEAIZH TS,
UV ouaXYFALEA (ZFALTI ) VTSN
T, FEFBLOTF—LEY v —DELSEEHNE T
$ 5 Z & ARKIGED EL 72 (Table 11) 7,
FavL v LT AROMEICI LY X FIL
VIV EEREML, XOICHAEBT LI =Y AEET
Ttert-FFLAFILE R (ZFLTI/) VI VhHiE
fil U 7= AR o5 & N % & SR8 K —1ltert-7 F )L
AFIEZ (ZFLTIV) VI VvEMNEE X LN
TARERIBEA LT3 ZEnRWEEAhTHS
(Table 12) ™, AKFHEE, 7TAFLTLIAFO VT Y
IZEHEMTHBEXNTNDS (Table 13), EHEARTOf
BE & S4B K — DB pi i & B KRR IO L
IFILRZEN S, SRR O T R il o g4 A 6 Bl
W E CORBEREWSISHRENRS 5 b h b,
TN L) R NFL LT UBRTA Y TEELY

fFRiLE 2022

A LFTY TV RDAKRRIGESR BN &N
X7z (Table 14) ™, ZOHER, n-7a I LY 2
FELUIUDEDR, VAV TaELY X MRV T
Y EDFOGHKWPP%E 5% 72,

WES K —& L C5tert-7 FIL-3- X F)L-1,2-7 = =
LY ORYY T — b AL 72 - Table 155C#K
OIEiE Y T 270 & DM AE DY T, SARHHIE
EAERE L2 . BOAKRRIOHEERBT 2 Z &0
HWE XA, JALBTATILENEFF—&
LCHALZSEG. TLELTLIFY VT URH
HEF—LTHHATHD, 7TLEFALTLIF VY
FUIF. TEANLBI AT ILYNONE R F —I28 A
HTh3ZENWMEEINTND, L L., ZDREHIZ,
FNFNOWNHEF 2@ 7rads v s v PUsto
BEENME N F—=Db D, o, FrzhRIRO
FEINBUREMNH BT EAmBEL TS,
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LGP Effect of pre-mixing solid component with divinyldimetylsilane and fert-butylmetylbis(etylamino)silane

Method A AlEts Activity MFR )
>L PP-kg/Cat-g ¢/10 min wt%
Me
/\ /Si\/\ Si”
. Me’ Me EtHN NHEt AlEts
Solid component > 55.8 260 2.6
Heptane Heptane Hz2 gas/propylene
70°C,2h 30°C,2h =4L/14L
°c
Method B AlEts
>L Me
Si
solid component PN NHEL 47.8 80 1.9
Hz gas/propylene
=41/14L
70°C
a) Cold xylene soluble
LN Effect of pre-mixing solid component with external donor
Activi MFR
External donor Method PP_lfgl)f(I:tZt_g /10 min Literature
O\ /Q A 59.3 200 77)
/Si\ B 50.2 170 74)
EtHN NHEt
O\ ‘Me A 42.5 35 77)
Si B 57.7 17 74)
/N
MeO OMe
Polymerization conditions: 70 °C, H2 gas/propylene =4 L/1.4 L
LELIENEY  Comparison of FOG between #-propyltorimethxysilane and isopropyldimethoxysilane
H2/Cs MFR FOG
External donor Catalyst mol/mol dg/min we
nPr -OMe A 0.0175 20 287
MeG OMe B 0.0085 20 166
)\ L A 0.061 20 378
St B 0.0376 20 301
MeO OMe

A: US patent 4866022
B: US patent 5093415

2. BRONF—ER. ERELHAGHELERE
). PPEEDHIHE

SR EF —i3 EAWEME AKRKIOTERPPO LA
BEIE, o ranofic E&2Hlls5. LirLahrs,
— DI F = TR D/ ST X — 2 —HlilEfTS
FWEHEALE S 2\, ZORDEBDIE N F — Dl
HWZZENBH, — OB F F — 2 LEANZAEN
At ORI 23], & 72130 5 O R A MR 5 2
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ENBHD . RO FF — O ES TiE a0,
ZO &S ifEAERIRL., ZhZhosB - -0
FaAMzg =W L 72008 X 580-80, fi
X — OIS R F — O RABRANFE T 5 Z
EERFML, $B12T o 7T TREOMME R —%
R L, $22 5 v 7 TR 55 F - —&FNL st
R F —ZRAMHT 2 Z 8T @i, A
e U O PP &G 5 Z L ISR L T 582,
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LI ENESY Comparison of diester and alkylalkoxysilane

JOEL CESMEOETE LI|IK

Activity MFR XTI
External donor n .
PP-kg/Cat-g 2/10 min wit%
N 4 66 40 98.1
EtO2C %\)CO Et > » 52 983
N ;
’ ’ 6 61 49 98.5
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Internal donor
OCOPh
‘Me 104 1 98.6
/Si
MeO OMe OCOPh
[:1?/[:] 90 7 98.9
MeO OMe

Polymerization conditions: 70 °C, in hexane
a) The amount of insoluble xylene

FbhUIC

1954412 G. Natta & APPOA K IZK I L 72 %, PP
OEMRELR N, EA T vk 2 REED R LA
B9 5 AR R RE 3T b, NEB K+ — D 7 2 L
IATN7Y) —{LR, BEHENOVOCKIKS)S) %
FEBIY B M G e 3 kA & LT & 7259, 60,78 5
#% & VOCIK Ik 2 AL D 72 % OPPO @ E 1] | 7=
WU, KIS Bl R 3 AR 2 O 1R L% o fil
WD T I v a7y ThRODEATNWSE, Th
FTCOEMT — 2 2 HICLZZAIDFEHT, FF—K
Sy DR, MR A NE T 2 DA K 63, &
EFTICBVRRAF > 2o A 5,
PP A PEVER 1R MEE % E T 2 DIXHEA M T H
B2 LI3GHEEDLEVWEETHD, EH S ot
2 % &8 7= PPAMBE D HLAR A (3 MkiE T &
Zo6N5,

51 A3k
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Sumitomo Pharma. Co., Ltd.
Vaccines

Novel TLR7 Vaccine Adjuvants: Pandemic
Preparedness and Global Health

Akihisa FUKusHIMA

Rational optimization of low molecular weight compounds by chemical analoging and modern formulation
technology enables vaccine adjuvants to have limited systemic bioavailability and remain localized for optimal
safety and efficacy profiles. We have successfully discovered novel TLR7 vaccine adjuvants, DSP-0546E and
DSP-0546LP, based on our expertise in non-clinical and clinical studies of TLR7 agonists. A universal influenza
vaccine and several malaria vaccine candidates have been developed in combination with promising antigens
designed by adopting the latest approaches, e.g., Reverse Vaccinology 2.0. We are eager to move forward with
the research and development of next generation vaccines through collaborative innovation using our new ground-
breaking adjuvant technology, in an effort to contribute to pandemic preparedness and global health.

(FC&®IC PIUA VINZUFIIFURIIVT I ZF /IO
WA T 5,

B v F o A L ZREGYED IR 5 KFATIZE 5

TREGYE D F A FFlak X M7z A, AJHIZ~XZ b, 2
LI, KRG, A VILI VWS IhETIcEe
KU AT 05 % AR U C % 7=, 17984F1ZJenner 23]
O TORGYETHI Y o F v & 55400612 kK 5G4
FEREL TLUOR, BYUEZE TIHT5 & 0WH 7o F Dk
AP DONT, ThETIZEEIELTLY
7 4 1O L7 7 F B IN TS, KfET
. BT Y F VRISV T s F VT
YA V& B OFMFAE T H B HHTLRI*2T 7 F
TV Ny b (R . E BIZHRER O =N —

77 FFOEET 7T BEBEN

“Life can only be understood backwards, but it must
be lived forwards.” Seren Kierkegaard

IOFVERBTAFEMTH S0 F RIS A
KO BZEZTINDD. ARRIZE T % ETILOLEE
R, WEKC EGYRE, X SIIEIERES AT LD
PBRDETH B, Hl 21, KRG R BTG
IS 3 AUSHAE RPE DAL L 2JE & 50 6 20 As,

*1 X )T 4 ¢ REMOPEISE O TR O L - FROMHELR L, KO TLaW. X7F 8, ik, Bk, MleSo s %

Sk usyrHBEEA S EEN S,

%2 TLR7 : TLR (TollbkZ 7)) 13FE4 ORI IK %2 M L CHAREEZFH S E 3 FEERTH D, TLRTIZY 4 L 2 HKRDORNAZ &R

L TEHRIZIEE & 5] 2 2§ Tolllk X ERD—DTH 5,
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HHIR~ ) 7E, OB URBHRTSEGYES H D .
INTNhOI I F Vv ETHFA VT 5 ETFH»D &
x5,

—MerIZ. BRI & 28 WIS B R TR RS
NFE I N, X SITHRAPURDREAIC & 5 28Rz
DAL B REYED AL, PiikaFE 2 e Lz
2 F VOB IS, Bl KVAvsFy
Y EH WY AL ZRRGEFEERE 7L O R 75
B RICEED TR PR 2 BE T 28T 7 5 %4
AT SN, hFIUA A ST 5 H AR R ALY
o FUINE Ty AT T DM s A H S RIC D
WTRREN7Z2, RYARHARRED LI T AL
ZNERNITRA L 72t 5% T U CEEM B AR 12
3T 255 3P RIPIRPMER T 2 B2 085S 5
EEZOENDH, Ml S Ml NEHERT T2~
N2 A ZRHATLV-17 A v 2 (& b THIE A I
T AL Z) FEI MR O PR DSTREARIZAEH S 5 8%
SNFLEAEBND., PIROBARTHEEDAIZ L >
TPHiT5ZdWETCHLEEZEAONS,

I IIRYYE % 5| F I 2 TR AR & Ak 5
SrEENEE U, B, A LEERET, 9o F v 1fE
B4 25, 2000 RIZA - Tr 7 LRI 2RI
A, & F X L WEEROBIZT RSN EE & iz,
BARFHLAIR AT O & b 0 WA 5
(AvFE=—FY b I rFV) & ALH. HEH, 2O
OB MM B 5 Z L S AlREE 572, X B
b b e & RS AR B U 72 PR A PR T
YA 7T —FTh5 “Reverse Vaccinology 2.0” *°
SIS TRE & 28 5 729,

LI NS Adjuvants

TOFUNERNTH B 720I0E, R E K& B
RIZXPT 2 ERIEY 2T 22 @UIClE L. +
53 75 Tl O FHARIBUAR R PUR R T Y o BR* 64 558
THLENDH S, Elid “Reverse Vaccinology 2.0”
ZEE L CHIUR 2 BT YA v L= LT, T
JREIR IR Y] 2 ARSI T H 5720, v
FUTV N P ERINT 2REN D DIGEN L0,
TYanNy TR EVWSBH®RD T T VEE
“adjuvare” % FEIICF B, RIENIG A ED B 1EH R
BN H s 3 RIERIS 2 K8 21FH 26 5729,
T2 FUHIEORMAE LTALFIHEh T3,
BELELL DI I FVICHRMENTHWBE T LI =
LR, 19265 IZV T TV T I F VDTV 2Ny
FELTHID T FCloH &Nz, 2hllk, & &
LERIIFUT YNV FOMERENED BN
THD, 7V9anV NI FVICkT 52 EELRE
I D—DTh b LRifkEhTnb (Table 1),

LHOT T 280 MET

1. X370 HS5TLR77 3= X NAREFEA

19574F-1Z 7 A )L 2 B0 % P 2 W' & L CIRlE
ENFA VA —T VgD e GHT523I 720
iE, M1EA319804F- 12 FE[E|Burroughs, Wellcome &
Co (H4HE) » SHHAPEA L ZEHHITH D, 19874
B, 19921 CRMEMEN BT Rk T 5 o 4 L
2 MRE D EH D KGR E 2 T L 72, 1990FRIZAD |
GIEEORBIZME->TA VA —T 20 V-aDE ¥k
YR, FRCRERAEER S S r ek o7, A

Adjuvant Composition Target molecule Vaccines Reference
Aluminum Potassium aluminum sulfate, etc. NLRP3 DTaP-IPV, efc. 4)
AS01 Monophosphoryl lipid A and QS-21 in a liposomal formulation TLR4 Shingrix, Mosquirix 5)
AS03 Squalene, a-tocopherol, and PS 80 Unknown Influenza vaccines 6)
AS04 Monophosphoryl lipid A and aluminum salt TLR4 Cervarix 7)
MF59 Squalene, PS 80 and Sorbitan trioleate MyD88 Influenza vaccines 8)
CpG CpG 1018 TLR9 Heplisav-B 9)
Matrix-M Saponin in a liposomal formulation NLRP3 NVX-CoV2373 10)
Algel-IMDG Imidazoquinoline class molecule and aluminum hydroxide gel TLR7/8 Covaxin 11)

*3 AP OFIERLHERICHE Uy B m S OH B RIT AW 2 2B 2 P 2 PURORIETH 5, @, AN L -

TR IZ R DN S .

¥4 B F U ERNELT 0 F Y B 0 F VA REROBEAK T S TR I N7 2 F 0 Th D, ALY 7 F VIdRE
RORGEE N 2 debt (REL) 20A2ERE L TEHINEZT 2 F V0 TH B,

%5 Reverse Vaccinology 2.0 : WRJERY / ARPUH DA, X SIZPFIZxd 5 & FBY VISERRPUARD SIS % 5 15 & 5
L. BT 2 F Y FH AV EafIc$ 30—,

6 TV VY SEREBY V8B ) Y SERIZAMERD1DTH . PURAZFFRMIZFEFT 2. TV v 55keBY VosERICpf S A, TY Vo8
BRIGHIaPE s & o, EEREORI S E U CEEET 5. BY YosERidME g &0, bitkamEd 5,
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BHRIEFR A VX — T 20V qDEEN A R
L. RIZHESADILHTREYA2E L7724 V4 -7«
O Y-aiBEHIDZ ) — =V SR AL 72, 24
X7 2/ 44T 220) —= v r*¥e5bh b Fik
EHOWTA V82 —7 2 ua v &iFEd 358K 17t
EMOBFEREED TED, T2/ 44 TA2 ) —=
VIR AN=T y MEGIKL, AT E =Ty N ED
JAZXEENT PSR U THENEITNZED 5
72 L2 L. 20024FICTLR7 E WX B BN B 5
O LAY & alak 4 5 Z L s S hd, A
VA =T 20 V-aiBBHORERITRIT K E R
%, MEEOREmOEMIZ XD, TLR7EE -2 A
JaREIZTWAE~ Y 2 & N TIIC/ER L, AlgEy —
LELTHMTAZERMEELE 572 (LADOD
TLR7HF I 2 A8 A R iom (b 12 K - CTlied T
K 77u—=F2HNT, BEROELLHBULE DT
DEEIZKII L 7219 19 & 72, Tollkksz B AREEH N
JERHSROFE 4 DK OB IZB 54 B4 v o8y
ﬁf@@ TLR7iE 7 4 L 2 FIZHK T % 1AGHRNA
DRFRIZB G5 Z ENHE N E 57210,

FEOHRICIA T, A IZPEOIZEIZ & O TLR?
YEEIEE A Th2M i > 7= 5692 RDTh1/Th2*8,3 7 > Z
ZRRIET 5 Z L1, TLRUGAERIZA Y 2 —7 x 1
V- BE L, TY V23ER, BY Vo SER*6, NKHlla*9,
B LONKTHIFE* 9 & 3GV $ 5 Z & &2FIREL T & 7219,
TLR7{f: 83 @@4»2@ EALERNIRH 5 2 &
12k - T, i%ﬁ TUVLX—MREEEDT
v»# ﬁ& BOTEBEME & 725 3IRHSE
kBT EHR ﬂ;ﬁ IN7=728, AstraZeneca& HJd] T
7 UL X — PR EGRREA & L C O EERRER 2 F2hE L
TEY 20, F7-, [HEAAGBRAIE UTOKEIZE
% B TR IRERBR & FEhirh T b %,

2. MiMIUF T 2/3 RDSP-0546E &
DSP-0546LPM%# R,

Tollkk32 BAK#E % & Eppattern-recognition receptors
(PRRs) . ZD£HIOME D WIEARIEA IZHFIET S
RERR 5y 1073 % — (pathogen-associated molecular
patterns: PAMPs) #2572 . TLRIEESEA/EH

EEHTH)H Y FIRREN S FRAKE N, D7
B, ALAHERNC K PR E I 5 A R RE
W &A%y, —JF, TLR7IZ BB D imidazo-
quinoline DK TLAM 258k $ % 729, (L%*H
K K OB X2 LEMT A Y ORHERKE
Vo UHHITLR7IEESE A2 v 72 7 L L — MR
AR [T Y AR A O e 2@ L <. LAY
B, JEEERGRBR, B X OEIRRERIZTR 2 £ < DK
REZERU CTE 2, FRC. A ISRHE AR 2
RBLTWAEZERE, mOMmMEEHMER L 22 6LE
MOMIRE K& L X ¢ 21868 AFEIZ T ¥ 4
VEBZENARETH 5 72, KA ZNEE A TLRI/ES)
FIAVEGUNE S - — DA E B L. in vitro
BEWin vivoA 27 ) ==y 7*04 T, Fiiry 3
UV AERTLR7AEBIFEDSP-0546 O [6] 2 12 &I L 7=
L2 L, DSP-0546i3 ) € v F 2L 4UF XT3
ZEhORMETH D, RIFEIENIZ 55T o
FUTVanNv M ELUTOREEEMNINT 5729121
W) 2 BFAL A BETH 5, R & RN
5V A EMYNARD=0I2E, TV a0 Y MEHICE
(K19~ % 3 ) 22 S IS & T % 5 R 0 ] 4 2 S E
Hotz, TIZTHAIETS /RFHRENCERH L, s D
BET &S, DWICRE LKLY 5 v
HHIDSP-0546E & V) KV — 4 BAIDSP-0546LP D 2
RIDFEN AT U 722D, 22),
Aluminum®° K L v L > 5 Y EOREKRR T
VaNy NI PikSEERAE AT ST AL
I8—="TV VISER, MG T 38k, Th1lIgG
LOThIGIEREREN < 2D, 2=/ =LA VT
NIV HFI o FUyRTITVTIIF VGO
U0 F v HHN & B HEREMEPU AR * 12D FF A3 K #E 7x
E.BERZ O, —T, Mo s F TV anNy
MIHUFIZRINS % Z &2k - T, PUFISH$ % Thl
AR YE. T hab b PR RN 5 L1~
8—=TY 5k, HIlGFMETY v 3Bk, v 21gG2
VRS ABET L2 LA NE L > TNEH,
TLR7IZ B MR BRI B U v/ SEREIZ B
LCHD. MilaN > 7 MEE%E I U 7m0 2 b i
CDARESTA VY E2—T 20 V-aHD¥ A s HA VE

*¥7 T2/ 24T A0 =7 iR @O RBEA & BEIALEMEEFERT 50T EO—DOTH S,

%8 Th1/Th2 : Type 1 helper T lymphocyte (Thl) &Type 2 helper T lymphocyte (Th2) 3TV Y SEROB T 44 7 ThHhD ., sk
THYA b A4 Y (FICRIEESMIE S W N5 BB 2 Vs 2 ) ORIk > THMEhTnb, ThiidEicf v a2 —
T xavyEE Th2ld 4 v 8 —a4 FVAHEZNETNGWT 5, BY VSERBEET 2 HAORE B4 RET 2 HEEAKREZHS,

*9 NKllfg & NKTHIfE : NK (natural killer) fifgid) ¥/ SERO1IEETH O, HEEMIER ¥ 4 L 2 &Glile 2 55§ 288N 469 5,

NKTHIIZIZT Y > 7 SEk & NKHE O i 5 O R % 16,

%10 in vitrods K Win vivoZA 2 ) —= v 7 fI#Y — PR (22 ) ==V F) D55, in vitroldRBFENEOKISR % W, in

vivo  XEIYIE T I O B RN RIS & FHIE§ 5 .

* 11 kil e <or s g v ARHICHE 2 0 E B 72RO Z & Th B,

* 12 MREPEDUIR + BUCHURISHIG 3 2 720 Tl <o PUAIRA TP 653 35 00 10 il R AA e R 55 T W PR S O RE & 5 5 5 IR
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A ST U e S Sl S & 5 TUB Y Y SERET
) NIRRT E MRS & T > 7 SERO Al
MHAEH & e U, BBERILIRPEE 3o X OBKREMIT )
YOSKRDFEEENS EEAZ5NS (Fig. 1),

LHORERKRT 7 F >

1. AZN—=HYILA > TNVI T IF >

ARIA v IR, BIFEEIRTH50 5 ADME
FHaMTEESWGRERIYETH D, ST v o4
VINLE Y HFIC K DREFRIIHS0k & BAES 5 h
T %29, WHO @ Global Influenza Strategy 2019—
20302 E D[R 57 PP T 28 BR Fe e HE B Z F5 0 T
2ZN—HIA Y TILI YWD 7 F U OFEFLA 20304F
EE TOREKHEDOIME LT T 520, 20,
BUTOA Y ILTYHFT o F U, T AL ZDOHFEE

MITHD, F72, FRA VI U FT AL 22iE
RIS EHETH S Z L FOMEfaA T3 (Fig. 2).
F7-, HlaouFvA L2 F LB E N
mRNA 7 7 F U $ffiid, BLEY — N4 4 L2 iR
WEWIREADBEDOD, FHIA4 VI Y4
L ZDRAERHUTT ) LGS & 75 > Th BHE%ET -
BLEAHB L. & SICIERRIRIIZ I X O IRIIZE %W
THRGEET 2B DBETH S, T TEiRTEF
uﬁwﬁ%ﬁb\%wﬁtﬁiﬁéﬁﬁ%%ﬁﬁﬁ$
K Zff e i3 a 5, ZThoORMEE TR LA
ZPURZERICBED S TR E RO TRESA v 7Ly
YOI F VOB ERLEO, WEEERMIZE
o TR,

SR, PURZEEA VI LT VY AL 2 ERAL b
W42 [Z2EPPTA] OFELPIROTHF X,
BYET L CHME ZRTEROT 7 F 0 — IR

TSR 2 mF-ORTHER, BGE, o KON HEINWB0, Lrl, ThE6Dv s F vy — X3

€ DSP-0546
@ Antigen Interferon-a
Antibody >_ BCR MHCII TCR
>' mw Ceo )' <o
' - -
CD40 CD40L CD28
B lymphocyte T lymphocyte Plasmacytoid dendritic cell

Putative mode of action of DSP-0546E/LP-adjuvanted vaccines

!
‘:§\ I/; §7‘§
Influenza virus —
' -1 -/
:~ Yy ‘\\
R REE A/
Viral o »
/ mutations | |
Antibody induced by current flu vaccine o EEmm—— \\0 \
LN —k__.

- Requires annual selection, manufacture, and vaccination based on virologic forecasting
- Provides practically no protection against novel pandemic strains

Issues of current flu vaccines
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HEZ B E OMEFFPIREN s T | — 7 ¥ X5
WIS REPEPUR DR RIS L S FEAIZIAT 72
MEBR L, —F, UttoaZ N —HFIL g v Ty
P o F UGBTI N E TOBMEEPUR & 38 5 8
LWA Y ILIVHFI 7 FUHRERHLTWS, %
DO LWHiE 1Z “Reverse Vaccinology 2.0” #H( D A+
Te7 7a —F & HWT, ENEYYERTZET O Sk 5 12
Yo TRWAEXAE (Fig. 3). Thbb ™A L 2R
RISEEE SN B RIZIDE A I fRNT L2, 28k
BA Y TII YT A IR B LA %
B 3HHETE b — 7 (LAH epitope) 2562027k D
X512, PEkDZ=ZN—HNA VTN VI F
¥ — O A TURUAS AH17- R A T HAY U (FHA
antigen) ORIEIZKIIL 72D TH 53D, Wtt & [E S HF
e AR N RS - R - SREDTZOTIE. E e
i FEEN H AR R SRS (AMED) D EFEF%%
PR AR F ¥ (CiICLE) OX$EEZIF T, Y
HAZN—HNA Y INIT YT s FOFEFLICTE
G A FERE L Tl D . BTRIERLA A HA DR
DEGE T T 2 2R HRBIE DR, &5 NINA F
v — 7 —BEREGOIEERZRAHEE L T b, Mtk
DLZ)N—HIA YV TILI VT 2 F U lisENIL.
FEREN) 75 225 B TPTAR F6 K O RS 22 Th1 %Y iz

Reverse Vaccinology 2.0

Naturally infected

B lymphocytes

Evaluated functionality

and epitopes

:
* o
- A IV 4 b

Single cell cultured ~ Monoclonal antibody

IBEEFETHIEIZK > T, FfiEA v 7L vy
WZIMA T, 7SV F 3y 7O REMEREOHTRIA V7L
IYHFIZEHNTH S LW ENS, BifE, RO
IRk T4 HIE L CHEfii 2 T 3,

2. RZUTFPT9F>

R ZKRIEGED —DTH 5~ 7 V) 7 IS §
AR T, 2019412 MAAR & U THER T2MEALL
b7V 7D, FECEREA0 AL EIZ kAT
W53, Jiv 7 ) 7THER, FEEHRA SRR L
AR RS DY KIZ L 5T, w5 U T2k B
CHEKIT2005F 62 5 W AMERNZER U 72, LA L, BE
FOHi~ 7 ) 7THEISFT B0~ 7 ) 7IERe, Rl
ANCINEE 2R IO MBS, X 5iIcHilaar s AL
2 EGHEDO MR 2 RFITIC K B WALE D T
PG 7 70 7 Oh S & 8 AT ENC v TR,
20194F-7> 5 20204F- 1220 T~ 7 ) 7 RE B BN s
CZ ERWEEINTNBED),

<5 ) 7 ORI Plasmodium B DJFRTH 0 |
74 7% A4 N EFig. MHERNTIRT, N~ & T Hh
DSPEIND 72 D 12§ % BRI, MEAEHRICHERE L Tz
SV T7IRHBEOZE T A P FOENICRAT
%, IMEHO 2R 4 MBS RS TR R

Designed fHA antigen to expose
occluded LAH epitope

—

Broadly protective IgG recognizing LAH epitope

N\~
s0 0 o> IeG Fe
-

Fc-dependent protection

Selected DSP-0546LP adjuvant to maximize
Fc-dependent protection

ﬁ(‘ N7 v

Identification of a novel universal influenza vaccine candidate

®13 Y L =7 hifk, BY YSER TV YSERICK o TRk S 2 SO —#TH b, HidPEske §ITEh 5,
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Sporozoites

Oocyst

am—
Gamete
Zygote
Ookinete
am— ¢

Mosquito

Malaria parasite life cycle

AU, 280 U 7= #% (NG 2 B L -t S st
Ehd, 2O, w7 ) THEREA T4 FEFbh
ZIREIZE L L, RIMEKICIRAT 2, A a4 bidi
IR, R, HRRORGEE 728 0 SRIERIE A %
MU I D, Aav A NIz aRmERICEA
LT EBRORY, £72, —EBolFE LD X5
NHBHX A bAEHET 5, & FOERNTIEA
A T bR, BRI~ & T A IENIZ IO
THA=MEED, ZFELTHFAT - ERTH -
2 P EMENBIRBICE(L L, S5 K D RKRa )
4 MBI NS, ZOXHI2v 5 ) 7T M
SREAAL AR DR T 720, RO T -V T L8
BolI0F VORGP EE LD, FiZ, Qe 2
SIIANDIEMIHIE# HE E LD 2 F - DT 7 F
V. @5 e FANOERGPHIE A 5 72 TR 2 7 — Y
ToF v, @FHEMIET 5 720DIMEAT -V T o
FUDZDIIBFAINTED, ThThou s F U0
R & T 2 PURDOBER D 5N T E /=, 196712~
YA TV TETNMICE T B AR A ALY 2
F VORGSR PG SN, ~ 53V 790 F v
DOWEEMEWNR E NIz, £/, 20024125 ) TIRH T
JLDHENE DD, T o F UHISERAFEIE T S
L, UL, v 7)) THEOEGERS 2 v

fFRiLE 2022

Human

Sporozoites

Merozoites

Red blood cell

Gametocytes

INOBERGEORMEX, 51295 ) THRIEOBAT S
MOMBEEHFIZL T, Wik REFEE L, w7V
7970 F ORI S K5 IEE A o7, %
D& e, 2021512000 6 & b ANOREGLH I A H I
Lz —M~5 Y792 F VRTS,S/AS012"WHO
PrequalificationZ#H(ff L7z, L22L., %51 7 DEIE
L TPBIRhRIIHI30% & DWME L H D3O, KO HMAEK
MR~V 792 F U RPLIR TS,

Mt HR T s F o 7O ANy Ml EEHL, B
JEL LR g K FECE S @V BuE~ 5 1) 71204 218
PPELAE. FPEBH AL, RGP IR 2 3FHD B 2% 5 7=
~ 7N T FOMEREEHEEL T D, vF Y
TAZRBHIE D 2 F 13 FROEY . fERD VDO B I
RPViv o F v EI3BED, 2 SIANOEHRO
1EEHMELTHED, v ) 7HEEOE | &I &gy
YA ILD—FEW O >2=—skarvv T EHLT
W5, Mt~ 7 ) TARERLIE T 2 7 2 AN 5
IER2 & PATH (Program for Appropriate Technolo-
gy in Health) »33:[6 TRV 7F L 72Pfs230D1+Hi5 12,
Mt 7 Y 2V PDSP-0546E A2 flAGDHEZEDTH
5, Pfs23013. EipE~ 7 ) TP N & T 7 O
PHZEBWTH 4 — ML L ZZBEDMila Rk mic B L
Tk, 7)) 7AERIIE Y 7 7 v Oftli & LTl
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XN7=3D, L L, Pfs23007% 7813360 kDak k%
{y E1VATA VEF— T EGT BREEOBHEX H
EI0F PR E VSO B E LTORKRDBKRETSH -
72o BIRKRZFONHGIZ, Vo F v & UTEMLT S
72U~ 7 ) TARWPHLIE TG & A 3 2 BERE DR D &S
A HEIEPfs230D1+ % [[]d L3, X 5IZPATHMDLee 5
IEE 2 DN B E AT L 72239, Ytk e
IR & PATHIE, AWtEREA 7 2 =L ~L 2§
HREE S (GHIT Fund) O X484 213 T, M4~ F
Y TARHRFEIE D 2 F @R O FZ A IZ e 72 4,
[E 6 72 BH %8 & 320 L T3 . Pfs230D1+Pili 46 & O
DSP-0546E7 ¥ 273> b O#LE 7 & O AR AR ER
EEEL TS, k2D~ 5 TIRMEHLIEY 7 7
B A 58 U 228 O I 7E A 5 KEEL L 72 Pk A5,
0% LU ED~ 5 ) 7ARMRBHLIEIEE 2 B3 5 Z & A i
LTk CRAKRT —4). KRN L PUAEEL T L
7o~ 7 ) T OIRWPHIEICHRTh % LM e h b, Bl
15, FHAOEIRAEE T4 His U CTHEfi 2 8D T 5,
Ltk ~ 7 ) 7IWEHIE Y 2 F o BEAELANT, &=
ko & kA Ak E ¢ Ry 722 U 22 PfRiprodifsi i, 24
#7232 FDSPOS46EA AR DHLELZEDTH
%, ZhETO~7Y) 7RWIET 7 F V@ISR
ZHNZ K S THIED IR SRED 5 7208, BIREKREFED
FEHE 6 I3 PIRiprAd~ 7 ) 7 FiAT b o BiERR L Fo T
WRTFENTWBEZ &, X HIZPfRiprAiix @ 4 b
MIRRIC R L TWA Z L A MG L0, UL,
PiRiprid¥ 274 V%2 %< GA. ZORHEDEME S »
50 F VPR E VS E L TOERDINEET
Btz UthEFIRAFEIZ, 9o F e UTEMLT
% 72912, PfRiprooh T~ F ) 7 Ji5 s 5 BHL 22 6
AT SEEEEPUA DK AR PRipro & HE L, &
5IZPfRiprbAit bRIMERE 12 FEBL4 5 SEMATA* 14
EAEATBZE AWMLY, ZhE DRI,
ER A D =X LD GENE T 2 F VT4 v
ZUEEIC L7z, BUE, PURBE T v v ZHE B LT
L AT PR AR TS 72 e i Ak T B,
A5 PANDORFHIEGES 4 7 L& WD Z LR T
X5v7 ) 7TIRGHIET 7 F P E L TiE, i<
N EPICSPARILENTEH D, HF—HLDORTS,S/AS01
IO F NG Z OB NMEH T 5, —7.
[E V.7 v~ — 7 ST & PATHA R TRWZ L
72fICSPIZPICSPO R EM AL 4 VIS0 B TH D,
Wtk 7 Y 23 FDSP-O546E A flAGHHES Z LT
DEWT 2 F VRIRBHF IR TV 59, Uik b5
IEK* & PATHIZ, GHIT Fund® %4E% 5213 T, 4%
<) TREEMIEY 2 F v OFERLIZ T 72 2L [E

TR EED T D, RTS,S/ASO1Y 7 F Vv XYV F
v —2 & LR € 7 L2 35 F B fICSP/DSP-0546E
DHEPEIZ DT 2 TR L T\ b, F—HAD
RTS,S/AS017 27 F v X 0 & %0 TrhRH Kb
TR~ 7 ) TREGHIEY 7 F v ORFEE HiE
LT3,

Pandemic Preparednessé& Global Health D&k

7 2 F V3RO BRI OMASEDEIZE 5T
D> THD., EDHh&MAG DY 2 H I3
ROFEF R EYYRI, X 51278 ERIEINEICIRFT
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A, v MEKRN Wille) o x voSso BB
B (2 =2 24) #FHT2mRNAY 7 F il
DICHIZHETH B EHEZ 6N 5, fEREHE LT
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EIZ AR AERH L2 K- b U s
F U Eil, 9o F 7Y a3 M. mRNAT 27 F
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Thermal Stability Evaluation of Chemical Sumitomo Chemical Co., Ltd.
Processes: Application of the Friedman Method Production & Safety Fundamental Technology Center
for Estimating TMR Ryotaro IToH

To design and develop appropriate operating conditions and the safety system of a chemical production process,
it is important to obtain accurate reaction kinetics of the thermal decomposition of the materials dealt with in the
process. Thermal analyses using an ARC (Accelerating Rate Calorimeter) have been used to acquire the
decomposition kinetics of chemical substances. However, thermal analysis using an ARC is inappropriate in some
cases, such as when the latent heat of melting affects the exothermic heat flow or when the heat generation
behavior exceeds the adiabatic control limit of the device. In this paper, several examples of applying the Friedman
method (model-free kinetic analysis) using sealed cell DSC and C80 data in chemical process which solves several
difficulties of reaction kinetics measurement and analysis are introduced.

Ui AR, L7 1 212 TR RIS &

B VN DRI L KESRET S ) A2 &
L7 B 2B O TRERRET 5 L. AN RS 5 70012 BB AR T b 5. B PR 1]
L UM K AR D 5 B WTRERE A B B0 56 BB BTN 13 % < ORI B D FFIH R
WERRMIET 5. B 5O RBEEEIET 5 70 WO RIS, A E 091215 U Cot b 2
i (L% 8 2 T Hb R T SO fEk: ERINL . BAMIZLETE MRS 5 BES B 5,
2 S L AP L ) 2 A A P OB T, % Table 111= % 409 7 SRR & % OFFBERT D, 4t
AR AR S Z L A TEE KB, TR, REBRIOMFMAMNE A, mgt — & —

-6 2 Characteristics of calorimeter

Temperature Temperature control Measurement item
Method raonge Sensitivity Dynamic Isothermal Adiabatic Heat of Sample Pressure
O decomposition temperature
DSC -100 to 700 O O PaN O O
DTA RT to 1500 @) O PaN O
C80 RT to 300 O O O O O O
MS80 RT to 200 (@) O O O O
TAM 1 4 to 150 (@) O O O O O
ARC RT to 400 O O O VaN O O
Dewar RT to 250 O O O

RT: Room temperature, O: Excellent, O: Good, A: Average
Created using data from cited reference?

FrALE 2022 Copyright © 2022 Sumitomo Chemical Co., Ltd. 35



1tZ 701 2ZDHBRFEMTTE —TMREE A DFriedmaniEDEH—

CE 3 A DR AL E OIS EAE B % 8 I
G C = B E v LR EEAGETIE (Sealed-Cell
Differential Scanning Calorimetry, LA F. SC-DSC)
&, g =& —THEUGEWSBETORESE 25 5
Z LN TEBHARC (Accelerating Rate Calorimeter)
AFEICHEHLTW3Y, ARCh 6/ HlET —4
WX U T IRIDEREE % @t U, WStk T CosER
JOFEER R (Time to Maximum Rate, LL F.TMR) <.
TMRA 2415 & 75 )% (Adiabatic Decomposition
Temperature within 24 hrs, LI, ADT2) %270
T Z OIS A PE LT\ 52,

A TiE, RIDE T E2IREETIRISEE % fif
T % 2 FriedmaniEP 2 H U, B0 RIBIZD W
TYBEOMIRRE % ZE L 72 ]IS AT 2 FZpl & &
LIS T %, £72. Friedmanikic & 2 o i
Wi % L AGA A 72 B e MEREA 7 0 — F v — P IZDW0
TEMHENTT %,

BT — 25 5 ORITEEFERT

1. RIEETNVERE L ERICRERTFE

BN RIS O g 1 —% 12 ArrheniusT Oy
AR L. 2 ORISHEE ERRIE, M3
OHEEREEY, 22T, ABKERF. Edx@2 00
LT AL F — RIIKARER. TIIHHRETH 5.

E
- _Ze 1
k Aexp( RT) @

BNS A Edin Al Ko &I D ADBIRTRE S &
PE U7z I LT O @) Ik 5. HIFERL fa)
BRIBETLTH %,

d Eq
ﬁ:AeXp (— ﬁ«j fla) @

BOBE T % ARGE U 7= BRI fihr 715 Tld. ARC
BEDBGNT =205, BUERIBAF—24 (Jior
e, WHIKIG, FERB% E) R KIBE T ILf(o) (n
WIS, AfERISZR E) #6E L. RKIB#EE ST
A=A BPET B,

Wkt Tid RIBE T EE L 72 KIS HE T
HhE LT, “O0HEEFIRHALTWS2, —DH
iE. ARCHIE 7 — 212K D13 6 N 208 & FEGHE
DOFRH 5 MY 5 RIBETF I ARE L =%, \RHE
P& D RISHEE /S5 4 — & Y5 L, Huffikd 912
K BpMiIE 2 FER T 5, 156 N Hi AR S Wk
ZM T COREGHEERLTMRA KD 3 T TH 5,
DHIZ. ARCHIE T — 212X DE 6N BiRE & M
O7ay MIRUT, &0 #EHEL ST TV ERGE
L. [BIENewton-GaussiEiRe 7 v VL ik & O IERE
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oMb Tk 2 LTl & 8 ndEE ST X — 4
ERETEHETH S, ZOMTE%XETZY -1
& LT, CISP Ltd.#t#d v 7 b & £ 7 TSS-ARKSD
W D —> T % ARKS FK»3 % %, TSS-ARKSIZD
WTEDFFLL BRI N0 HIE, Xl 24 & %
S h7zv, ZTh6DORIBE TV EIRE L 72 Kb
IO REIZ, BIRL 72T F L O Y PEIC K %
HAFT 5,

2. REBETIVERELEWV (EFILT7Y—) RIDE
ERRFE

G T A E U 2D OB S i Bk LT
&, Ffinfb2yk (isoconversional method) P43 d %,
FALRFIIM AT E WA NS D, T2 TiEM
SR LR D —D T H B Friedmanikic &k 3 MG
WA OWTHRST 5.

HEKTFAL BT O b= 2L ¥ — Eo% s
LRl AF T 2 BB A (o), E(0) & L 72356 O RUISHE
ERFLToXE)IZE S,

da_y (a) -exp (— %) f(a) (&)

ZZT, mpdoxdEELs L, ITMToX@icks,

Ja—

n (Z—f) = Iif;‘) +In (A(a) : f(a)) @

RS TOSRNE & 5 VISR X )
fFU BT — 4 2 HIRET & Bii b HaD BtR %
L. R@ISEHT % Z & THEEIRLEa TOE ()
Eln(Aa) - @) 7ME56h 5, il LT, Ditert-butyl
peroxide 20 wt%/Toluene 80 wt% (L1 F. 20 wt%
DTBP/Toluene) (22T, #EOFEMIE ST
M L 7=SC-DSCT — 4 % H215721/T & In(da/dt) D
Btk % Fig. 11287,

-6 |

In(da/dt) (In(1/s))

12 F

1.0

0.5 °C/min

14 : : )
2 2.2 24 2.6
1000/T (1/K)

Friedman plot (20 wt%DTBP/Toluene)
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[W—DalZ¥F 51/TEIn(da/dt) 70 b % EHHT
W b&, HEXDP-E(a)/REBHEBENMEFENSE, Z
D7y MEFriedman7'a v b EFEEN 5, BRI
1%, Fig. 1HhHOEMR L g = 0.912514 % £ FEdE 12
B 31/TEIn(da/dt) DT T b h 5 IR % Y
L. ZTOEBDEEZ»S5E0.9). Y2 5In(40.9) -
O HBHESN D, FFRICEEER L TDFriedman
Tay b ERERESS ZEICX 5T Bkl
Lol E(a) B L UVIn(Aa) - fo)) DBERABEEN S,
BEFRILETOE (o) £In(A(a) - f(a)) DBEFR%Fig. 2
[

R B O FEEGE Q L AR O EE § Cp. Fig. 27T
ENFIRIGHE ST 2 — 225 XRAG) KD, (175
DOYVIARRE TO R F o & HREGHE OBRAE O
%, ZOBHR» S, WiESM FiZki) 5 REZFEH %
FUT 2 EhnAREE kD,

AKTS AGHH 3O S BE fighfry 7 o =7 (AKTS-
THERMOKINETICS Software & THERMAL SAFETY
Software, LA, AKTS) &, Friedmani:ic & % K&
SR & S8 %Y — L TdH 59, AKTS AGHEAME
PTEL TV BATFHEDORIGHEE ST 2 — 2 O BT
I T O =D Th 39,

(1) Friedman7'a v I & Z O¥ALIEHE & OMHBIR %
DI LR AATFIZ B 5 F8E (LUF. SE¥EH
BIfRER) #3-0.990LL FCdh 5

(2) A TORPESLMFTHE & M7z DD FEUERZE 23,
SO 10% E#E £ 780

FriedmaniEZlZ G A 51 = X L08R 6T k0
B, RIBE T EGE L 72 OB HE T Tk T
FEATT A3 R 75 20 BRBE I IS D RRFE /8 5 A — & ORI

160 35

In(A(@) /(@) (In(1/9))

120 | 15

Activation energy E(a) (kJ/mol)

110 10
0 0.2 0.4 0.6 0.8 1

Thermal conversion a(-)

Kinetic parameters

(20 wt%DTBP/Toluene)
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1270t ZDHAKEMFHE —TMREE A DFriedmaniiDi#EH—

LWMHATHZIENTEAD10, KIBETILAEPEL
RIS HEE R FRIC BT 2N (RELAEZET
NDOZUMIZK > T, RISEEBITORELRRE B
L) AEZEELALS TRWI EBXATHEONEEE
Abhb,

FriedmaniEDEAE &

ARCIZ W #5F T C D IR B & JTE 126 8)) % [R] I
ICHIET X 5720, L7 a v 2 O EN % STl
5 LT, AHEKETHDHEEZELZLENS, LAL,
— OB IZIZARCO W ZL I & — & — D INEGE )
EHEADWMUCREENS ARRKISSETIIE N5 &
DR, Ml EIRIRE A 2 5 R T & BB
WMT2800H5, ZOLS &GA. ARCHlE T —
2 OEEIMEL 20 FEEOEORISHEE ST X —
REPETER D, WBRERZWS 32 & CHlETH
BEUEERZGARL D50, RABERDPELS LSBT
EIZk-oT, MiEBKRELS ADRELREI BB T
LY H DI, 72, ARCIKIEGEREIC CREZED) 2 1l
ET D720, WE LAOEPICRISR T 5 L El
fEsh (gL DRENREEHPICEN s Z L
N, ZOREELEEZREL TRICHEE R4 52
LEWNHETH B,

— /T, ARCTITHIENEEAETH > TE. Hl
WA T RT S Z 212K 5 TSC-DSCR H L XA E
HalC80& W T EHMOEm W REARH + 45N 5
BhRdH D, T T, ARCTIEHIENEE 2T, K
B E TIL OIS K #E 2P I2 D WT, SC-DSCR
C80Mm 51 6 N 72U 7 — & % FkIZFriedmanikic
KD RIGEE E @2 2 LI12k - T, Y ik
PRI AT X 5 & H 2 7=,

FriedmaniaDiER 1™

Friedman 2 @ UNZFEH T % 201218, IBE
FOEARGE U 7= @A T2 & Friedmani: & ¢, MllE s
K OMENTOTBE 2 B D 3 IR I IS IZ D WD T D RSP
HBHIEEMERTHIMBEND S, ZOET, WER
RIDZFEEIE U THY) 2B REEEET S &
. O UHED) P LA E O TRET L 72,

1. RISETIVERE L 7-fBFi& & Friedmania D
B
ARCOFEHEZR BT & % 20 wt% DTBP/Toluene!? %
FIWT. ARCHIE 7 — % % ARKS FKIZ TH#Hr L 7248
B (BLF. ARC/ARKS FK) &SC-DSCHlles— 4 %
AKTSIZ Tt L 72 45%  (BLF. SC-DSC/AKTS) #
WU, Wi FED NS RO AT L 72,

Copyright © 2022 Sumitomo Chemical Co., Ltd. 37



1tZ 701 2ZDHBRFEMTTE —TMREE A DFriedmaniEDEH—

(1) ARC/ARKS FK O fi# A fil 5

20 wt % DTBP/Toluene®ARCHIE 7 — Z IZ%F L
ARKS FK# i F U C. Witk o b5 55
IZDWTHEAT — 2 LT — 2 & ik L 72/ 7 %
Fig. 3i2. M7 — 4 K DR 6 N7 KIBEE /ST A —
% %#Table 2127”7§1D, Fig. 3& W ARKS FKIZ kD
BonzmgT — 2 BARCOHIE 7 — & & B
BELTWEZ &, KT FEICK > TRLONN
Pk = % )L ¥ — (163.5 kJ/mol) A3 BE{E: o B 5 fl S
(154.5-161.8 k] /mol) B EELVMETH B Z &4 5,
BEEOESOVINE - FTcE T3 EEI6NS,
(2) SC-DSC/AKTS O fift A ik 5

20 wt%DTBP/Toluene®SC-DSCHIE % 5. 34 &5
0.5, 1.0, 2.0, 4.0, 8.0 °C/miniZ Tk L 7=, I 5 F
% Table 3. Fig. 4{5/8 31D, SC-DSCHIET — 425

220 -

O Experimental data measured by ARC
— ARKS FK simulation

Temperature (°C)

100

100 150
Time (min)

200 250 300

Comparison of temperature curves between
the experimental data measured by ARC
and ARKS FK simulation!)

16 -

T Exo .
14+ 8.0 °C/min

Heat flow (W/g)

150 200 250

Temperature (°C)

SC-DSC data of 20 wt%DTBP/Toluene!?

AKTSIZ & O JOCHERE % @i U 7z, 145 7= REGED
PEUEfR 2212 T/ g DS R ECR O ¥ME298 J/gD10% % it
Az e, FEHBRERA-0.999T & 1 -0.990L)
FThaZeho, RROESN T — 4 O IE U
Zii729, fE- T, 20 wt%DTBP/Toluene ! H-i5H
J£0.5-8.0 ‘C/min®DHif T HSC-DSCHIEIZ X - T,
WY T — 2 MF 6N TWB Z LR S 7z,
(3) ARC/ARKS FK & SC-DSC/AKTSOTMR i
ARC/ARKS FK & SC-DSC/AKTSZhZh» 6455
N7=TMRO L% % Fig. 51273410,
W FEEOTMRAE LT &2 5, Budei YRS
FIZREVED H B Z LRI NIz,

2. ARCHIE I HE L MENDFriedmanEZDiEH
ARC¥ X USC-DSC % FHWT 4B b P etk (b &
PIA%ZHE U, FriedmanihiZ &k 5 e EE b & b

I G Parameters calculated by ARKS FK (20 wt%DTBP/Toluene) !V

Parameter Unit Value
Reaction rate constant In(1/s) 38.7
Activation energy kJ/mol 163.5
Reaction order - 1.06
Heat of decomposition J/g 248.3

Measurement conditions and results of SC-DSC (20 wt%DTBP/Toluene)!V

Sample Heating rate Heat of decomposition
Sample Cell .

amount (mg) (°C/min) J/g)

5.26 0.5 312

5.06 1.0 304

20 wt%DTBP/Toluene Stainless steel 4.99 2.0 301
2.13 4.0 284

1.03 8.0 286

38  Copyright © 2022 Sumitomo Chemical Co., Ltd.

fFRIEFE 2022



102 F
SC-DSC/AKTS

10!
ARC/ARKS FK

TMR (h)

100 -

10-2 1 1 1 J
100 110 120 130

Temperature (°C): -1,000/T
Comparison of TMR versus temperature

between ARC/ARKS FK and
SC-DSC/AKTS simulations!?

10% ¢

= °
g L
@) 10° ° ° ° o e ° °
o °
Q .o
= ° e o .
Soq0p oe® ©
o .
= .
32
£ .
100
=) .
(5}
=
10,1 1 1 1 1 1 1 J
70 80 90 100 110 120 130 140

Temperature (°C): -1,000/T

Temperature rate profile versus
temperature of compound AV

W REBRET L 720 {LAPIAZARCTHIE U 724558,
B gZ TS LTE. Htk2 i LTV 3ARC
DWEflH e — 2 —DEENITH 510 C/minZE A %
FEGHE Nl < 7z (Fig. 6) 1D, $8>T. ZOARC
WET — 2 2L TE. FEMEO SO RIDEE S
I A= E/ohENEHWTL 72,

— . SC-DSCTiF, REZFEHOLEENM[OENT
WA Z EN D, FriedmanikiZ & 2 OIS fE AT 136 1
HHETH b L& % 72, SC-DSCHlliE % FHEZ 0.5, 1.0,
2.0, 4.0, 8.0 C/min!Z THJE L 7= (Table 4, Fig. 7) 19,

1270t ZDHAKEMFHE —TMREE A DFriedmaniiDi#EH—

8.0 °C/min
20

4.0
15

10

Heat flow (W/g)

90 110 130 150 170
Temperature (°C)

SC-DSC data of compound A

300

200
150 +

100 |

Temperature (°C)

0 5 10 15 20 25 30
Time (h)

Temperature curve of compound A under
adiabatic conditions (simulation)!V

SC-DSC/AKTSD#ER, SC-DSCTHF 5 M7= FEFht
DFEAHEN 2250 T/ gh Fe#him O V- ¥1#503 J/gD10% %
A LN &, FIEMBIRERA-0.991T & 1 -0.990
DTThsZeho, BT — & O IE LM % i
728, GO NRISHE ST * — & & FHvTYHNR
JE & ADT4TH 2675 CL L7BAIC B 2% L5
R % T8l L 7265 % Fig. 812/ 310, F72. AKTS
12 & D SRR (80,90, 100 C) DFE#FEH) %
THL 7245R %2 Fig. 9IS/R W, —EDFHEL 4 4% T

LELIEY S Measurement conditions and results of SC-DSC (compound A)1D

Sample Heating rate Heat of decomposition
Sample Cell .

amount (mg) (°C/min) J/g)

1.36 0.5 554

0.61 1.0 497

Compound A Gold plate 0.58 2.0 422
1.25 4.0 522

1.07 8.0 527

fFRiLE 2022
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7TEXO
7+ 100 °C
6
90°C
B o5
é; 80°C
~ 4
g
= 3
=
g .
s 2
L
0
-1 . .
0 1 2 3 4 5 6

Time (h)

Heat flow under isothermal conditions
(simulation)V

25 BWEIERE LR RBEGEE ORI h B
Zen o, ALAWAL EMBERNZ 3RS 2WETH B
T EAVRE I Tz, RN 3RS 2P0 E B R
IRV EE 5 2 57200, AMLAMERD )
57 a k2T WL, RIBKHEOEHE HEEE k5,

ARFHZ & 5 T, ARCTIEIE & 7 — & HUS H3
ENEELE TH > TE. SC-DSCHIET — & %31
U 7zFriedman?kiZ & D RIDEE TR W HET H % Z
b7z,

7’0t ABURYE DIEIREE %2 E B L /-Friedmanik
DiEHA

HZJG P ORHAR B E AR TE T o3 it UG % il fia L SIS
EREL RS ENTNEW, FERIRETO SR IX
JRDMRIEIST X — BB PET DI LIF, REsTatk
25 EPET B ECEETH S, Hilikod Friedmanik
D3 FABNIA T d D HHZEL L TonA, [EFIRGE
DOECEN %G9 2 BRIC, FEEET IR IC K 5
WEBECDEE08H 5. ZOLS BWEDOEA.
ARCHIE T — & 20 & R OB % B iR U T IRISEE %
it 42 Z L IEWNEETH D . FHMED RO RS S
TA—=FEPRETERND, 72, BOWETIE, H
. TD SC-DSC #Hll7E % Heat-Wait-Seek € — F T ARC
HE T, WIRIREETOREZET DAL 1G5 N0
ZEbdhb, ZOXI EEGA. FECHD b Tn
B [EAIRRETIE A <. WIRIKRE TR 5 7z 7 i 3
TA = 2L fEREARHELTLES Zeh b, fukk
PEASGE/NGE S LB TREVED B B . BRIEDMETHZ I
TE . ORI o i R 23 2 2 B O[S AR RE
TOFREEW A THIT 572012, WRIREETH 2
TIIREE ST X — 2 & TS 2 EIRIEL S AV
MBI LN ENTNB), SR o i 1 Fl
fi# D28 % 77§ Diaminomaleonitrile (DAMN) X241t
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D $MEAPBIZDWT, &S TS E Ay Al
E2C80% W TSR TOREZEH 2 AF L.,
AKTS#% FHW T RS 3 B @ i3 % T (B, C80/
AKTS) W5 Z L2k, FHMED GRS
INTG A — REB/DBI-OOMEEIT 5 77,

1. BBPICHBOZESBRNZH/0

DAMN % 10 C/min® 5-##34 % TSC-DSCHIE L 7=
RGO, B & 7 RIS SR s BB S h
72o % ZC. SC-DSCHllFE % H-ilhi# 0.5, 1.0, 2.0, 4.0
C/miniZ CHENEL 7z (Fig. 10) 19,

10 C/minTH &5 72 — 27 134.0 C/min TiX
MUNRER B ICBIl X 7z, 0.5, 1.0, 2.0 C/minT
1310 ‘C/miniZ 6 1) 2 EW RIS & 0 & (KEMT%8
B — s il s h, lREY -2 3Bl hk b o
7z 4.0, 10 °C/min TEUH X W72 1#E ¥ — 2 1IZDAMN
DRl A180 CNTH B Z Ln 6, RRIC & 5 Ik
V—2sThbLELEN%, DAMNODSHRFEEIL,
G AIRRE, BlfE % OWARIRREEO WU BT & R4
THZENbhroTz, ZOFREMNET — & 5 Fried-
maniEiZ & O I % f# T U 72655, 8t 7 — 4
O EHAEITER L BWRERE L 572, ZHid, 40,
10 C/min TEU X W 72BN — 2 ORSBET H 5 W]
PERENEE A, ERIRIEIC 5513 5 R FEEET) 4 3
IR 2 MDD B & B %72 22T, DAMNOG!
R (180 C) AT ToHC80IZ & 2 SyillE (135, 140,
145 C) Z#FhE L. EHIREEIZ I 5 o EEE)IC
B335 — 4284537 (Fig.11),

I Exo 0.5°C/min
_—\_

A 1 °C/min

2 °C/min
C)
O
=
<
z
=2

= 10W/g

g 4 °C/min

jast
v
10 °C/min
120 170 220

Temperature (°C)

SC-DSC data of DAMN!®
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C80ZVRIAIE 7 — £ 7 5 AKTSIZ & ) SIS Hi s % i
ML 7z, FEGE O FEUER 546 ]/ g2 FEGE O F il
1045 J/gD10% % # z 70 2 &, E YR BIR R A
~0.993TH D -0990LL FThH 3 &h 6, HEL 725

T Exo

145°C, 1075]/g
012 F

140 °C, 1068 J/g

Heat flow (W/g)
3

A
135°C, 993]/g

0 10 20 30 40
Time (h)

€80 data of DAMN

TEXO
A\ 0.5 °C/min
ﬂ_/k 1°C/min
WJL 2 °C/min
4 °C/min

Heat flow (W/g)

10W/g
8 °C/min
0 250 350

15

Temperature (°C)

SC-DSC data of compound B9
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ST — 2 RS A 72 U 7z, FEERTP IS R O
SENBIN PRI U, @K T C80MIE 7 — &
Zfif$ % Z & CFriedmaniZic & 5 B @ 73
WHT X 72,

2. BRRICERREHHIENIHE0

LU D o MEA B O SC-DSCHITE % F-IE4%0.5,
1.0, 2.0, 4.0, 8.0 C/miniZ TIhi L =458, flisi (170
C) LDUF OB S BT B < h e » - 7=
(Table 5, Fig. 12) 19, — 7, BlRASG T D C0 M
2 (145, 150, 155 C) #FEhiL7z& 2 A, FKED B
N Tz, T DB R % O R B A YE L 72SC-
DSCOfiti (2501-2807 J/g) & (ETedf L -1l (1529-1565
1/g) &% 572, (Fig. 13). #t > T. {L&WBIZE A
REE, A% DOWRIRIED WIS Fo 0T & FB) i
I U, HIRREIC & - CREGFEIN R 5 2 L AVR
WX N7z, 72, BEAIRRET O EST 2 8 % 72
DITIE, BN COSFRME N BETH 5 Z L AUR
Xz,

WIZ, WERIETHE SN RIBHE ST X — 205
R AT O VRS R C O REF B 2 SMHE TR 5 2 &
DFMMERGET 5 72012, [FHARIRE & R RIRED X
JBHRE ST A — 2 ZNTFhh 6, K LAY (170
C) IFD150-165 Tl 1) 5 Eiiflefs 2 vl L 7=

T Exo
L 155 °C, 1565 J/g

150 °C, 1548 /g

145°C, 1529 ] /g

Heat flow (W/g)
ES

0 10 20 30 40 50
Time (h)

RN C80 data of compound B

1G] EEN  Measurement conditions and results of SC-DSC (compound B)1©

Sample

Heating

Latent heat of melting Heat of decomposition

Sample Cell amount rate 0/ /9
(mg) (°C/min)

1.82 0.5 -153 2807

1.62 1.0 -143 2560

Compound B Gold plate 1.59 2.0 -144 2608

1.10 4.0 -149 2538

0.96 8.0 -156 2501

fFRiLE 2022
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(Fig. 14) 19, [E{RRRED KIS F X — 213, Bk
FMOC80% M E T — 4 (145, 150, 155 C) #*5AKTS
12 &0 BRI % fff LR 72, e O f ffsi >4
18 J/ g R ERE DI 1547 T/gD10% Z AR Z 25 2
&L FMHBIHRERIZ-0.992T % D -0.990LL FTH % Z
e, BOHTT — & O IFEIUE A2 Lz, — .
WeARIRIED RIS S /¥ 5 * — 21, SC-DSCOD -yl
TEARSIRAFUZAKTSIC & 0 SR % it LTk 72,
FEEGE D FEUENR 25121 ]/ g AV REVE O F-11iE2603 ] /gD
10% %A N2 &, SR TORFEO TR
KR2-0990TH D -0990LL FTH 5 Z &n b, BGHT
T — A3 R A 22 L 7z

150 ‘CEFMAAMF T ToRMEE) &2 PHIL 72858 % kb
B35 &, WRIRRED RIBHE T 4 — 4 Z W L 7=
B CIESIHEA R IS REFH O ¥ — 2 Bl c 5 D
12X U, [EARIRED SRS T A — 4 & L7285
B TIRFEEEER O ¥ — 7 S 10T B0 X . etk
REED R EHE /S5 X — & % 4G L 23554 12 X,
¥ — 27 £ TORMMEL &> 72, B Ll T oo
2R 2 PHRESIC DWW T AR Y — 2 & TOREM
WL BB Z MBS 57280, EIKIRETH R
7 REE S T A — & % [EARIRTE IS5 5 fidhr -1k
TIE. fafbh oo/ NG X B ATREMEDVRIE X 7z,
- T [ERIRRED R EE B & TRl 2541, @l
Fi TOCOIT & B F il Kl 5 4 12 [ e i % fift
ML, KIGHE/ S5 X — 2 2 RETE0ERDH B T &
Nbhro77,

3. HHRYEVEFESMCADERES
LAY B % FEK N ETRAMCOMELIETO
Bz iat i 2 Hi & LT, SC-DSCHITE % Fh L 7=

Solid state (C80/AKTS simulation) 1 Exo

165°C

160 °C 04W/g

Lo 155°C
E
g
E Liquid state (SC-DSC/AKTS simulation)
g 165°C
e 160 °C
155°C
0 10 20 30 40 50

Time (h)
HCRNEE  Comparison of heat flow under isothermal

conditions between SC-DSC/AKTS and
C80/AKTS simulations'®
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K5 (Fig. 15). WREh Y — & #2 1 2 Fe B B X 7,
RAMCOMK Y 5. Z OB — 7 122 dsk+
LD LTI D 720, BEY -2 OBHRE (141
C) Kl TOC0%UMIE (120, 125, 130 C) % Fhit
L7 (Fig.16).

CROMD LT, Wk & — 7 DK IR A D IR 1= 35
WTCEEGHRIEHHEITT 2 Z LS & 572,
Z 2T, WY — & ORI A T OGO
C8OE R MIE 7 — & % vy, AKTSIZ & 0 [IS#E %
fEt U 7=, JEEE O REERZE19 T/ gh FephE O ¥l
7477 J/gD10% & # A 25T &, FHHBRERA
-0.995TH D-0990LL T ThH B Z nb, BT —
SO IE S HE A i 72 U 7z RIRA WIS BR ORI B A %2
FFICEARIREED £ 5T 5 LIGE L B0, (T
EOME L TMRO R % Fig. 171287,

KRS AT 2 TRICHE O TE, Fornc g2l
B ARE A TMRA ZRE L 2 RE L5 2 212
A FTEREE A A R 925 2 L8k 512,
RENRAERETEZENEETH 5,

* Exo

Heat flow (W/g)

100 150 200 250 300 350 400

Temperature (°C)

SC-DSC data of mixture C (10 °C/min)

0.07 -
T Exo
0.06
130°C, 769]/g
0.05

125°C,742]/g

Heat flow (W/g)

120°C,732]/g

-0.01

0 10 20 30 40 50 60 70
Time (h)

PG C80 data of mixture C
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100

90 +

80

Temperature (°C)

70 +

60

0 5 10 15 20 25 30 35
TMR (d)

SEYAN Temperature versus TMR of mixture C
(simulation)

BREEMFM7O—F v — FOHRE2

BESNE I U C 2 2= B VER TN 7 1 — F v — b AR
U. AKTSIZ & % ek & T % I A 7= Broii tede e
Bl 7 v —F ¥ — PO ARG L TS (Fig. 18) 1,
AiHli7 o — ClPIDIZ, 22 —=vr7ikEiE LT
SC-DSC %% L. rEMMETOEL#HWd 5, Kb
WP ST A — & % FO7=RERET O L BE 2]y <
7%, SC-DSC OHIEKEHR A & WGt T TolE
MR R FEEGRSE . R BB OBIHE X . [EAIKIED
JOGHEE 8T * — 2 BUFOBEMZ P, GG
1246517 5 ARCHIE DM 2 i M A MEt4 %, %4 &
Wr 2255613, ARCHIERE KA & OGS % fihr L
ADTuz5HT %, ZYTRanE Ml Xhsi5a103
SC-DSC R C80 % ¥ 5Tl L. AKTSIZ & 0 K
WY Z T L CADTu R 35, ZhoOME»5

SC-DSC

No ‘@ Qosc: Heat of decomposition (J/g)
Yes

Not required

Detailed study
required?

§

Required

Unsuitable

Measurement
with ARC

SC-DSC or C80

ARC AKTS

Twmax: Maximum Temperature (°C)

End of Safety Measure

Evaluation

Thermal stability evaluation flow chart!?
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oM ADT2 & B E Tvax (REHRIERE ., 72
BRI E D) D 2T 5 Z L2k, B
MOLAER OB 2 YW 4 5,

ZOEEENFHE 7 v —F v — b AEHT A Z &1
£-oT, INFTARCHIEIZK > TRIGHEE /ST £ —
AEPETHZENNETS > =2WEISH LTS, K
JBMRIEST X — 2 EPRE L, Tt AN TOREEH)
EHENT 2 Z 12K - T, U] A R e R T,
REFROMGITBREE 55 L5 2 5,

BbHUIC

FAERIBIZ & 5 KEERRITHIET 2 7201213,
HURPVE OB E M A IERECHPR L, @b s 7 a v 2
FERREMNRONE - FT&2 L hud s ok,
AFgCid. Friedmanik & H 72 SOGHEEE AT IZ D0
T, 7ut ZHUEDOMIRRE A B RE L 72 HE - fidr
J7 ik A P LA~ O F S5 A& R ST U 7z,
Friedmani£id, RIBETLDRENAETH % 720,
B2 B R BB I L TR EHMEAE W EEZ B,
F 7z, BRI E O R BURSAE. SHG H
MIE UL U] 2 B Bk & b Tk 4 IR L .
BAMNCEHIIS 5 Z & EBEE &5, ARH. #5EK
TS & B REDORRILICEHBA T ETENTH B,
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Co-formulants/Non-active Substances Contained
in Plant Protection Products or Biocidal Products
in the European Union: Information Required on
Co-formulants/Non-active Substances and Impact
on the Authorisation of Products

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

Since an application for the approval of an Active Substance (AS) shall include a dossier on the AS together
with a dossier on at least one product, under both the Plant Protection Product (PPP) Directive 91/414/EEC and
the Biocidal Product (BP) Directive 98/8/EC, information on co-formulants/non-active substances contained in
products was required. Such information is also required under the PPP Regulation 1107/2009 and the BP
Regulation 528/2012. In this article, required information on co-formulants/non-active substances contained in
PPPs or BPs, impact on the authorisation of products that may be brought about by concerns related to the co-

formulants/non-active substances, etc. are summarised.

(FC&®IC 20 (Authorisation) 121X Z®

U2 Mgk E T

WA EH L RN AR E k5T,

KRS (European Union: EU) TiE, B¥ESW

BPHH| T TiZ, #SMEUREY (Union Authorisa-

THA SN 28R TH 2 RS G (Plant Protec-
tion Product: PPP) @ EifilcBI4 2458 N CE IERE
W CHH XN A TH 554 94 FELE (Bio-
cidal Product: BP) @ kil “Eﬁﬁ‘é}ﬁ“?"@%?ﬁﬁ%
B (Active Substance: AS) DIK:E ZIFRE—o
OBLELD F > T (Dossier. EF'aaﬁﬂ’é?HhJ:U‘T— 4
ISy —=v) REPERE N, %o)f:&) PPP&
T TCTEBPIES P CHASKRHGERFICEMCI GRS h
2 g% (Coformulants) /T(ﬁ ﬁ%'ﬁé (Non-active
substances) TE#AEN X N7z, ZHIZHICPPPIES

BP{E4 Z N Z HUTiE & ftb - 72 PPPHIHI T 5 K U'BP
HHIT T kT 5,

PPPHLHIT Tid, Fib)E I hEPr R G 8 5 1
DER SNBSS Y 2 b OB A BIE & %Lto
REPIIRGE B IZ B WA & s WAl & 7y ) 2 b
32021 E AR DB IEHHNC k- TaE S h, o
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tion) MHIE X7z,

PPPHLHIRLBPHHINC #7212 DA F = BlE i
. PPP% L < IZBP! Aﬁéhé%ﬁﬂbﬁkﬁ}/ﬂﬁﬁ%
BHAT 2B FEN NI EE KITT LD
128572,

b7 2 /- 2 Aat T3, REEUDOPPP
RLBPDOASIKGR /KGR HIZ DT O HLHIE Wk A %
Fha L. I TIXBPOEURMIZEE L T & Wt %
FhiL T b, ASHKGR /KRB H RIS LB & 7 5 85,
RN B A 5. 243 2 Wil oy / ANEE IS DWW T
LHMMEL LA B TS, TOEME S LI
AFiTid. PPPXBPI Aﬁéhéﬁﬁbhﬂi'ﬁ/ﬂﬁﬁ%

HORMEERE®RE & 812, B/ A E »
A2 BSHEES BRI KT REICE D 5
FOBE PHT 5.

Copyright © 2022 Sumitomo Chemical Co., Ltd. 45



BMES (EU) (CHT 2HEMRERG/ N F Y FREICEF SO BHBIRS/FNEEDE —REBRERERAITICRIETETHE—

EUDPPP/BPDASH:R/ AGEE# & LU RMAEIH
A RHMBEER CTCOMBIRS/FNEEWEICED 6
HE

1. PPP/BP#5% & PPP/BP#HEIT THORGERT &
BV /AN EMME (CFAH DT

PRI O & 2 B T 2PPPO LiliicBI4
564 91/414/EECV I, 199148 H19HIZCEUE#
(Official Journal: O]) A& X h7-, JEEESHT
i X285 TH 6BP@J:FHL5§T5 T8198/8/
EC?i%, 199844 F 24 H 1 ‘/A%é:hf:o PPPH& 4
TTEBPIEAFT éAsm%u’JEFl JIERIK—DDH
mD K TN EER e (i’én91/414/EEc¥6%
(2). 1E498/8/ECH115%(1) (a) (ii)) .

BUEERANE, JRANE U CASKRL IS ECH
N BRI GE A N E A AT U, AR ke &
Wi7z LCv 3 &l & Au s E N T O IRGE R Bl
H2Ra &2 (#HH91/414/EECEE4% (1) (@), 15
498/8/ECH55: (1) (a)) .

PPP{§4791/414/EECIZ. 2009411 H24 HiZOJiZ A
% X 7-PPPHI1107/2009% T, BP5498/8/ECiZ
20124F-6 F 27 HIZOJIZ A% X I 7= BPAHI528/20129 12
IDBEEMZ NN, ZThEDOH LI FTEAS
TKRHGES IR DO OB O N T AYMETH B
(BHI1107/2009288%% (1) (c) . ABiHI528/20125565 (1)
(b))

PPP{HI1107/2009 F Tid, HL5EE A2 L C &N
WHE T ORI FADHNZ XK (zone) TOFADBIE

(55354, %5365%) AW 7-IEA Lz, ZORXIMER
. B, KWEE (plant health) RERBESAFAMHE
HnXIKTIE, & A MEETRA X i, AR
AR & A NIEETORA A2 EET 2L DTH 5,

PPP#IHI1107/2009 F Tid. #SICHEAEBER SN
il s> (Unacceptable Co-formulants) (2R84
BHE (BE274) dHICEAINE, ZHhizkD
MR BN PPPIC S A el E L WAlEIE 4y D )
xb@%ﬁ@ﬂ%éﬂt(%m%(n

BP#{HI528/2012 I ik, Hl5haan AR DRE
(55415%) %#H72IEAL =,

F ZEUSN & TR O FH S F L L T B
WA, PEBRKEUE  (Exclusion criteria) (23499 3 AS
G & BLSASE (Product Type: PT) #3PT14, 15,
17, 20k K U210 B % B Tid. EURRATHIGEE 23 7]
REL L., EURRWATHE & 2 2 MG H 2 B (55424
(1) &htz,

HASE DLl L&A T 2 541320134R9H1H (BP
KA@M H) 2 5 8REURM RS L Shiz,
EHASHIEAFASD ADY;E1E, EURW ARE L & 5
BRAG XSRS CRRE S, Zh % Table 112787,

BP#{HI528/2012 F T @w%ﬂ@%équUE ALY
2018/125891= & 0 2018F9H21 HIZOJiz A& S h 7z,
HAI2018/1258 DI TR PEMIE 2B L T 1348
WX T r o722, [ U20184F9H21H IZ0JIC
AR I N BB EURTHIHI2018/126191213. tlEE
hiZTable 2 TR & S ICAEUEICET 2 15H S
BikchTtna,

LR Three different stages depending on the PT in which Union Authorisation will be available for BPs con-

taining only existing ASs

‘When Union Authorisation PT PT
will be available number
1 Human hygiene
3 Veterinary hygiene
From 1 September 2013 4 Food and feed area
5 Drinking water
18 Insecticides, acaricides and products to control other arthropods
19 Repellents and attractants
2 Disinfectants and algaecides not intended for direct application to humans or animals
From 1 January 2017 6 Preservatives for products during storage
13 Working or cutting fluid preservatives
Film preservatives
Wood preservatives
9 Fibre, leather, rubber and polymerised materials preservatives
10 Construction material preservatives
From 1 January 2020 . . - .
11 Preservatives for liquid-cooling and processing systems
12 Slimicides
16 Molluscicides, vermicides and products to control other invertebrates
22 Embalming and taxidermist fluids
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FoES (EV) (ICH(T 2REMRERG/ /N F V1 FRIRICEFT S h 2 HBIR S/ NatEwE

—RHBERER EBMEIICRIFTHE—

LW Qualitative and quantitative information on the composition of the BP family Hypred's iodine based products
indicated in Part I, Point 2.1 of the Annex to the Union Authorisation Regulation 2018/1261

Content (%)

Common name TUPAC name Function CAS number EC number -
Min Max
. L Active
Todine (not indicated) 7553-56-2 231-442-4 0.25 2.5
substance
Alcohols, C12-14, Poly (oxy-1,2-ethanediyl),

ethoxylated (11 mol EO  -C12-14- (even numbered)-  Non-active substance 68439-50-9

average molar ratio) alkyl-hydroxy

(not indicated) 2.697 24.199

BPHIAI T T, fiZaen T &g (Eligibility
for the simplified authorisation procedure) (ZF8¢
DHUE (55255 & Hi/zICEAI N,

fii Zr el il Tfc & DERKEMZ, Table 3158 L 72 1
DOFHETIHNUTEI L THD, HRITEHEALEAS
A BPHHIS528/2012 R FHNEKAS, D D& &4
BOWETHBZENRUDOFHETH S, 2HHDS
IS WENGHE SR ThaEnWZ &, D DA
WELEZELECRNVIETH B Z LAEMFICE S,

2HHDOGMIZ B 2 BESITFEN T 5 DI 2 & Hik
FNZRTREIZ R Y 72 5 s, )OS0 bt
IGHASIC I3 Table 4I/R T FHBBEEZEC S 8D L
LORINTND (5285(2) DT, AEMEWEIC
BAL T NS A FHICHA LS LEL6N5,

BPIHI528/2012 F ¢, PPPHIHI1107/2009F i
NI D TEEICERPER S e W RiBI S O
D2 M BEELEWZ, NEEYEIESE4
CBWHIETH 55 E D I3l vl 88 o BRI X
hbZ&iiikb,

2. PPP/BP#% &£ PPP/BP3REIT TOHEEIR /A
EMMEICREY S IRHEKEEHR
ﬁﬂbﬁk Gy AEEPE O #iE. PPP/BPO B
TS F Y 2o F — 2 #K (Requirements)
qq@fﬁﬁ o> THFEO P ICHD TR S 5,
BRI D B85 6 5 & Tk (Farm to Fork Strate-
ay) DA HISS MEEW S DLW FIAS Fifie 2 8w

¥ % 729 IZPPPHAINL07/2009 % & OV % O B BHI T
TRAED A BAER S % BUHINC Kl 2 G & % 0 A B IE
FAI G ERIR & e, FRIR & 7z B BN I3 85

RT3 Py T 0F— 2 ERICET B BIEM
Hlg&ENh TS,

AR CERBEMASEA BB L T3 WICEH
SN BB /AT E O S EORTERIZ B %
FLEUTEIE L, (L BEASEA RIS AR S h A4
By / AT OFE H EERS i 2 dhoisidk R 5,

PPPH54 Ot FH A I3 LA B AS & A PPPO#L
AR IR T B Py 2 F — 2 ER AR T 5 Z &
127 > T2, PPPHR491/414/EECO O] A
FURIEH ORED ADEIK 72, BREH O F#Eh

AL AS & A B IZ &A & N A ik sy / At
WEIZBET 3 ERD D - -DiF. BB ORE—M (Iden-
tity) & BB ORMERBTH - 72, 19944E7H29H 12

IZAR SN BIERES94/37/ECYIZ K > THIE D
] — PR BRI 75 Wﬁﬁi‘PPP%bA@ Bt Jeg 2 TTIA Point 1
IZERGE XN, 1994412 H31H IO AR S h =B IE
FEH94/79/ECOZ & - f@nnwﬂr AR O HLAKIY 7
N A3 PPPAR 4 OBt 2ETIA Point 712 3% o7z,

B OAMBICE L Tk, EeREH o RERIZ(b
FUVBASEH B GG SN AR S/ AT
BB B W 2 R i3 e A 5 7248, 19964E8 H23 H

IZAE XN BIEE796/46/ECIOIC & THIN,

Do MBS % HAkW t%kw/eﬁrPPP#a @Fﬁﬁ

1T A Point 5IZ3%E X M7z, BRI WG48

LI  Conditions, if all of which are met, BP is eligible for the Simplified Authorisation procedure according to Arti-
cle 25 of the BP Regulation 528/2012, and an application for authorisation may be made under a Simplified

Authorisation procedure

Point Condition

(a) All the ASs contained in the BP appear in Annex I and satisfy any restriction specified in that Annex.
(b) The BP does not contain any substance of concern.

(© The BP does not contain any nanomaterials.

d) The BP is sufficiently effective.

(e) The handling of the BP and its intended use do not require personal protective equipment.

fFRiLE 2022
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LELIERAN  Conditions according to which ASs are considered to give rise to concern and cannot be included in Annex

I to the BP Regulation 528/2012

Point Condition

(@) ASs meet the criteria for classification according to the CLP Regulation 1272/2008 as:

-explosive/highly flammable,

-organic peroxide,

-acutely toxic of category 1, 2 or 3,
-corrosive of category 1A, 1B or 1C,
-respiratory sensitiser,

-skin sensitiser,

-germ cell mutagen of category 1 or 2;
-carcinogen of category 1 or 2,

-human reproductive toxicant of category 1 or 2 or with effects on or via lactation,

-specific target organ toxicant by single or repeated exposure, or

-toxic to aquatic life of acute category 1.

(b) ASs fulfil any of the substitution criteria set out in Article 10(1) ’An AS shall be considered a candidate for substitution if any of

the following conditions are met:

(a) it meets at least one of the exclusion criteria listed in Article 5(1) but may be approved in accordance with Article 5(2);

(b) it meets the criteria to be classified, in accordance with the CLP Regulation, as a respiratory sensitiser;

(c) its acceptable daily intake, acute reference dose or acceptable operator exposure level, as appropriate, is significantly lower

than those of the majority of approved ASs for the same PT and use scenario;
(d) it meets two of the criteria for being PBT in accordance with Annex XIII to REACH;
(e) there are reasons for concern linked to the nature of the critical effects which, in combination with the use patterns,

amount to use that could still cause concern, such as high potential of risk to groundwater, even with very restrictive risk

management measures;or

(f) it contains a significant proportion of non-active isomers or impurities.’

(© ASs have neurotoxic or immunotoxic properties.

ASs also give rise to concern, even if none of the specific criteria in points (a) to (c) are met, where a level of concern equivalent

to that arising from points (a) to (c) can be reasonably demonstrated based on reliable information.

DB ST & U < 3l B o3 D MR 53 D S5 A vk
B E 5T 5,

BP$54598/8/EC I TIZ i@ HIIBIZAL A PI'EASE
ABPOEGERMIZIREM T2 F P 2D FEHE (Core)
7 — 2 BRIEE N EK Tz, BPRES98/8/EC
OIET CIZERIHE OXRB D ADIBHEZ - 72 5,
20004F-10 A DAS & BPOF — 2 BESRIZBE§ 5 54 &~
ZW T AR s NEDRE S iz,

Table 5T/ & 5 (ZHEBIR 53 / AN EE Y E D2
TREHRIZE L Cid, PPPEBPTZHUZE K& M
B0,

NSy /AN TR E OTUPAC/CA%. SIS D&
i, fads. CAS/ECH 5. fint/indA., #neld. PPP/
BPEH ISy /AN E @I Bk S Tn B,

BPIZ & A O ARWEEYEIZ D0 TiE, 196748116
HIZONZ AR SN EMR A WE O 5 RN R ig =
(Dangerous Substances Directive: DSD,DS$&47)
67/548/EECIZHE » - AW AN TR S h T 5,

19934F-8 H31H IZOJIZ AR S N - B IE 5 593/71/
EEC™IZ & ) PPPH5 1591/414/EECH} )& 211D I3 G
(Introduction) NE XA 5z, THIZXDH LKL
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WA Sh7BE TR, PPPO#BIR /2%t L CPPPAR
AMEETA TP EASO IR ERIEH & UTHE
ENERPER SN D503 H 5 L OME L. R
BT OBEIT BT, RN RS S5 h0
¥ & O AR ISR T2 e i < Al B o (2B L BRI oD i
T (Competent Authority) (ZHEH R T0 514
WaEETHRET 2 L OBEMEA X,

o dL[El{fA¥: (Community Legislation) 12ft->T%
DU Sy A b, B DR, S5 S L <3k
eSS 2SEF R ST

* DSIE467/548/EECIZHE 5 72 BT — & ¥ — b
(Safety Data Sheet: SDS) il 312 DWW
HEhTns

FEDE T /AT PEELIZ B § % 3 #rikid. PPPCI

PR XN 22 IGA T, BP IS /B me i B
LEa¥/z ORHMIZE L TASOF — 2 THIE S A
TOEVBAICHEIIL T, & L IEFREPTO 4 4
B2 2> TRIEDESRE N S,

BT — 2 1&. PPP/BPIIZH#ME CERITH 23 AL

T30, WHEICEHTHESS 5.
ARERE T — 213, BP I RETE M CHESRIEE &
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UTHHET 508, PPPCI3ERER M COBREH 237
EL 20,

Table 6 C/R§ & 9 ICPPPORBH /2B $ 5 Atk

F—g LAEREEET - 213, TOMOBERE &I

[ASHKGEH D54 E FY T F Y TEHOMER &2
WA & v 2 & HUE W TRIR O 4 O BRI
(Individual Documents Required) T & % Document
GIE LTI T2 2 & ahi,

HHBIEC oy A B, Bk, SR S L <3 ekE&
HIZHEHZFF T X T B2 E 9 » O PR iIZDocu-
ment G, SDS!ZDocument H& U THEH, Z Dfthd {7
19 %l /B 7 — 2 138Kk il Document 1 &
LTHRINT 5 &REI N,

i Bh K 53 DD SHE4r67/548/ EECIZ it - 72 43 JHIid M
HSDSHIZHIkEh b, T, SDSEML THE
PG HRAR T2 2 L2k 5,

PPP{§491/414/EECi%. PPP#{HI1107/2009 (< &
DEZZ 5Nz,

PPP1E1791/414/EECIHIE & TRE O RLE X, PPP
HiHI1107/20090 %5 H (OJAZKHD20H%) Th S
20094E12 H14H22 51847 H INIZBRINZE B 2 (Europe-
an Commission) 2 & O FRR & 15 B D LR CEIZHE
145 Z &2, PPPOFRM BRI HIZBE % HiE
&, PPPDOF — 4 HKk#IHI (Regulation on data require-
ments for PPPs) & U TC20114E6 H14 H & TIZERIRG
52 &Il o7 (BAI107/200955845% (). 20114F

I NN Information on co-formulants/non-active substances required under the PPP Directive 91/414/EEC or the

BP Directive 98/8/EC for the authorisation of products containing chemical ASs

Information

PPP Directive 91/414/EEC

BP Directive 98/8/EC

Content in the product

Annex IIIA 1.4.1*!

Annex IIB 2.2/GD*5 Annex IIB 2.2

Chemical name as given in Annex I to
DSD

Annex IIIA 1.4.3 (if included in DSD) *!

(not indicated)

TUPAC/CA nomenclature

Annex II1A 1.4.3 (if not included in DSD) *!

Annex IIB 2.2/GD*° Annex IIB 2.2

Structure/Structural formula

Annex ITIA 1.4.3*1

Annex IIB 2.2/GD*° Annex IIB 2.2

EC (EINECS/ELINCS) number

Annex II1A 1.4.3*!

Annex IIB 2.2/GD*5 Annex IIB 2.2

CAS number

Annex II1A 1.4.3*!

Annex IIB 2.2/GD*5 Annex IIB 2.2

Annex IIIA 1.4.3 (where the information

Annex IIB 2.2/GD*° Annex IIB 2.2 (if a

Specificati

pecilication provided does not fully identify a formulant)*!  non-active ingredient is a preparation)
Trade name Annex IIIA 1.4.3 (where they exist) *1 Annex IIB 2.2/GD*5 Annex IIB 2.2
Function Annex IIIA 1.4.4*! Annex IIB 2.2/GD*5 Annex IIB 2.2

Classification (hazard classification)

(not required by Annex IITA 1.4.3", but hazard
classification is indicated in the SDS submitted

as Document H)

Annex IIB 2.2/GD*5 Annex IIB 2.2
(according to DSD/according to DPD if a
non-active ingredient is a preparation)

Methods for the determination of
co-formulants or components of
co-formulants/additives

Annex IIIA 5.1.2 (if required) *2

Annex IIB 4.2/GD*> Annex IIB 4.2
(toxicologically and ecotoxicologically relevant
components only)

Whether the substance is permitted in
food, animal feeding stuffs, medicines or
cosmetics

Document G*3

(no requirement)

Available toxicological data/information

Annex IIIA 7.4*4

Document I (where requested) *3

Annex IIB 6.5/GD*° Annex IIB 6.5

Safety data sheet (SDS)

Annex IIIA 7.4*4
Document H*3

(not required by Annex IIB 6.5 or 7.3, but
information from the SDS is to be submitted as
available toxicological/ecotoxicological
data/information)

Available ecotoxicological
data/information

Document I (where requested) *3

(not required by Annex IIIA, but ecological
information is indicated in the SDS submitted
as Document H)

Annex IIB 7.3/GD*> Annex IIB 7.3.1

DSD: Dangerous Substances Directive 67/548/EEC DPD: Dangerous Preparations Directive 88/379/EEC amended by 1999/45/EC

GD: Guidance Document

*1: Details of the required information introduced by the Amendment Directive 94/37/EC
*2: Details of the required information introduced by the Amendment Directive 94/46/EC
*3: Requirement introduced by the Amendment Directive 93/71/EEC, and complemented by European Commission Document 1663/V1/94
*4: Details of the required information introduced by the Amendment Directive 94/79/EC
*5: Details of the required information complemented by the Guidance Document

fFRiLE 2022
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Information on co-formulants required under the PPP Directive 91/414/EEC, as amended by the Amend-
ment Directive 93/71/EEC, and complemented by European Commission Document 1663/V1/94 for the

authorisation of products containing chemical ASs

Directive 91/414/EEC as amended by

Informati
frormation Directive 93/71/EEC

Document 1663/VI1/94*

Annex III Introduction 4: The use of the

Whether the substance is permitted in

Document G: A statement as to whether the

formulant is permitted in food, animal feeding  substance is permitted in food, animal feeding

food, animal feeding stuffs, medicines or

stuffs, medicines or cosmetics in accordance stuffs, medicines or cosmetics in accordance

cosmetics . . L . . o
with Community legislation with Community legislation
Annex III Introduction 4: An SDS has been .
. . Document H: A copy of the SDS prepared in
Safety data sheet (SDS) submitted for the co-formulant in accordance

with the DSD 67/548/EEC

accordance with the DSD 67/548/EEC

Other available toxicological and Lo
. (not indicated)
environmental data

Document I: Where requested, other available
toxicological and environmental data

*: Document 1663/VI/94 'Guidelines and Criteria for the Preparation and Presentation of Complete Dossiers and of Summary Dossiers for the

Inclusion of Active Substances in Annex I of Directive 91/414/EEC'

6H11HIZ0JIZ A% & L 72PPPOD 7 — & BRI
545/2011' T3 PPP#§4791/414/EEC @B 2 111D PPP
OB RMICIHEMT 2 F Y 2O F - 2 BRONE %
FHEN AL 55 EHRNTN S,

BAEORIZHGERA B L 7 — & BUREUHI & & 1E
¥ 5 BUE (BLHIT1107/200955785 (1) (b)) 12 A€W,
PPP®D 7 — & BRHLAI545/20111320134F-4 H3H 120]J
IZAR EN7ZPPPO 7 — 4 TR HIHI284/201316) 12 &
DEZI 5Nz,

PPP®D 7 — 4 BRHMIHI545/2011 5 PPPOD 7 — 4 K
HiH284/20131C K D EZ A SN 7% TE Table 7T
AN &S IZPPPICE&H S B AR o 1S4 2 FR i B
SRIEMICBL TR 2 NIFERE AET I A - 72 h
=B OB §%. G-, 20Tk L OHIFE (Registration,
Evaluation, Authorisation and Restriction of Chemi-
cals: REACH) H#iHI1907/20061725315:(24E - 72SDS
Ot I L USDSIZEOEURHINZAHE - CTIEEEEHT L
X s o kngiE, Ipiah Tida < EEREHEH
12, ALEPEASE A B IR ERIE E 1.4.390 28T
EHENR L Iz,

L2 Lans, [AST — 2 BRHHI283/2013 & PPP
7 — & FRHIHI284/2013125E > T DAL FE B AS KRR
FRGBHEHT ¥ B A £ ¥ 2 19T ¢ Document G-I
NRIELELLTEZOE AL TH D, il
DSDSIE F ¥ TdDDocument HE LTI & h 5,

BPE#98/8/ECIZ. BPHiHI528/20121 & U & %
Zbhiz,

BP54798/8/ECH} ) EHIIB T i E DL A YI'EASE
ABPOBEEGEAICIM T 5 F ¥ T FET — 2 ZR
HH O#LE I ZBPHIHIS28/201 2/ JE 2111 Title 11245 X
WE23 7z, BPRHI528/2012FfE 2111 Title 1 TIXBPH5
498/8/ECH g H1IB T a% & DL FWEASE HBPD
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F¥F— 44y b+ (Core Data Set) & /g HIIB T¥
EOEN (Additional) F—4&t v bR LCEIZK L
T3, BRESRIHH OREMIZ. Table 8T/ &5
2B O Vol LIV CPart AT & % 15 %K (Informa-
tion Requirements) #{H#3 3MUDODH A & 2|
BiEh s,

BPIZEADOANEEYEICE RSN A HWICBIL T
. FHUFERZ AETH I 0, (LEEICA G &
N B HHEREHE L T 72DSTE467/548/EECH
2008 F-12 H31 HIZONZ A% S /= /3R ad (Clas-
sification, Labelling and Packaging: CLP) #iH1]1272/
2008k DE XA SN0, HFHFIRRE /N
FIOFHETFENET I NI,

CLPHIHIF T, 58365 (1) (ZBUE O FE5 7
T3 —DORMEA 72 THE L PPPE L < IZBPDAS
(BLHII1272/200855365% (2)) 13, JHHI & L CEUFA
7fEZ~ (Harmonised Classifications and Labelling:
CLH) D58 TH 5, PPPE L < IZBPDAST W)
B AHEH365 (1) THUE DA FME LS O F F 541
A7z AR, HEIR L L CCLHER A O 4%
NdbdIELERWLZEY MBI N5E
WCCLHRREIZr — 2 - N A - r =2 CHfishs (B
f111272/200855365% (3) )

PPP/BP&EE MBI/ A EMME DR SEIED
PPP/BPD& SR /SRR EBHICRIFTRHE

1. PPPEFEHBIRSDBEEIRIFPPPORMAET]/
RAEHICRIFTRE
Hid U 72 & 5 (CPPPRIHINL07/2009 THELIZ & A A
Bt X N DA 2B 2 BE 2B 2 IS8 A &
. FEFINCPPPISEA 2 AR S Ak Wik sy O
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)2 N OFESBE XN, ZTDY 2 ME20214E3 A DERBEICEI XN B, D72 PPPRHI1107/2009
4HIZOJIZ AR I N2 BIERIHI2021/3832012 & 0 7% Bt JEB ST C B 52 D ASTK 78 Sk ¥ rf O Point 3.6.2, 3.6.3,
Ehiz, 3.6.4, 3.6.5, 3.7, 3.8.2, 3.101Z H/ 0 | iy FE U 13 B 12

R 7 IZAS & & G ICBE RIS ER S I EEDPERI NI & RE$ 5 BRI & i

LELIENA Information on co-formulants required under the PPP Directive 91/414/EEC and under the PPP Regula-
tion 1107/2009 (data requirements for PPP are set by the PPP Data Requirement Regulation 284/2013)
for the authorisation of products containing chemical ASs

Information PPP Directive 91/414/EEC PPP Regulation 1107/2009
Content in the product Annex I11A 1.4.1*1 Annex Part A 1.4.1*°

Chemical name as given in Annex I to

Annex IIIA 1.4.3 (if included in DSD)*! Annex Part A 1.4.3 (where possible) *>
DSD/Part 3 of Annex VIto CLP Reg
TUPAC/CA nomenclature Annex IIIA 1.4.3 (if not included in DSD) *! Annex Part A 1.4.3 (if not included in CLP Reg) *®
Structure/Structural formula Annex II1A 1.4.3*1 Annex Part A 1.4.3*5
EC (EINECS/ELINCS) number Annex I1IA 1.4.3*1 Annex Part A 1.4.3 (where exist) *°
CAS number Annex IITIA 1.4.3*1 Annex Part A 1.4.3 (where exist) *®
Specification Annex IIIA 1.4.3 (where the information Annex Part A 1.4.3 (where the information
provided does not fully identify a formulant)*!  provided does not fully identify the co-formulant) *>
Trade name Annex IIIA 1.4.3 (where they exist) *1 Annex Part A 1.4.3 (where available) *>
Function Annex II1A 1.4.4*1 Annex Part A 1.4.3*5
(not required by Annex IIIA 1.4.3"%, but hazard (not required by Annex Part A 1.4.3"5, but hazard
Classification (hazard classification) classification is indicated in the SDS submitted classification is indicated in the SDS submitted as
as Document H) Document H)

Methods for the determination of

. . Annex Part A 5.1.1 (where required by the
co-formulants or components of Annex IIIA 5.1.2 (if required) *2

national competent authorities) *>
co-formulants

Whether the substance is permitted in

food, animal feeding stuffs, medicines or ~ Document G*3 Document G*6
cosmetics
Awvailable toxicological data/information Annex IlIA 7474 Annex Part A7.4%
Document I (where requested)*3 Document I (where requested) *6
Annex Part A 1.4.3*5
Safety data sheet (SDS) Annex [lA 7474 Annex Part A 7.4*5

Document H*3
Document H*6

Document I (where requested)*3 Document I (where requested)*6
Available ecotoxicological (not required by Annex IIIA, but ecological (not required by Annex Part A™, but ecological
data/information information is indicated in the SDS submitted  information is indicated in the SDS submitted as
as Document H) Document H)

DSD: Dangerous Substances Directive 67/548/EEC CLP Reg: Classification, Labelling and Packaging Regulation 1272/2008

*1: Details of the required information introduced by the Amendment Directive 94/37/EC

*2: Details of the required information introduced by the Amendment Directive 94/46/EC

*3: Requirement introduced by the Amendment Directive 93/71/EEC, and complemented by European Commission Document 1663/VI/94
*4: Details of the required information introduced by the Amendment Directive 94/79/EC

*5: Requirement set out by the PPP Data Requirement Regulation 284/2013

*6: Documents to be included in a submission according to the Dossier Preparation Guidance Document SANCO/10181/2013

ECHA Guidances that describe how to fulfil the information requirements set by the BP Regulation 528/2012

Vol. number Part(s) covered Title of Guidance
Identity of the active substance/physico-chemical properties/analytical methodology — Information
Volume I Parts A+B+C K .
Requirements, Evaluation and Assessment
Volume II Part A Efficacy - Information Requirements
Volume III Part A Human health - Information Requirements
Volume IV Part A Environment - Information Requirements
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LIRS Criteria provided for in points of Annex II to the PPP Regulation 1107/2009 that are relevant to identify

unacceptable co-formulants

Point Concern Criteria for the approval of ASs
3.6.2 Mutagenicity Not to be classified as mutagen category 1A or 1B*
3.6.3 Carcinogenicity Not to be classified as carcinogen category 1A or 1B#*!
3.6.4* Reproductive toxicity Not to be classified as toxic for reproduction category 1A or 1B#*1
X . . . Not considered to have endocrine disrupting properties that may cause adverse
3.6.5* Endocrine disrupting properties for humans K
effects in humans**!
Not considered to be a persistent organic pollutant (POP)*
Fate and behaviour in the environment - POP, . P . g P . ( ) .
3.7 Not considered to be a persistent, bioaccumulative and toxic (PBT) substance?

PBT, vPvB

Not considered to be a very persistent and very bioaccumulative substance (vPvB)*

Endocrine disrupting properties for

Not considered to have endocrine disrupting properties that may cause adverse

3.8.2*
non-target organisms effects on non-target organisms**2
Predicted concentration of the AS or of metabolites, degradation or reaction
3.10 Fate and behaviour concerning groundwater ~ products in groundwater complies with the respective criteria of the uniform

principles

+: According to Article 4(7), an AS may be approved for a limited period necessary to control a serious danger to plant health which cannot be

contained by other available means but not exceeding five years even if it does not satisfy the criteria set out in points 3.6.3, 3.6.4, 3.6.5 or

3.8.2 of Annex II, provided that the use of the AS is subject to risk mitigation measures to ensure that exposure of humans and the

environment is minimised.

#: So-called ‘Cut-off’ criteria. According to Article 4(1), the assessment of the AS shall first establish whether the approval criteria set out in
points 3.6.2 to 3.6.4 and 3.7 of Annex II are satisfied. If these criteria are satisfied, the assessment shall continue to establish whether the

other approval criteria set out in points 2 and 3 of Annex II are satisfied.

*1: Unless the exposure of humans to that AS in a PPP, under realistic proposed conditions of use, is negligible, that is, the PPP is used in

closed systems or in other conditions excluding contact with humans and where residues of the AS concerned on food and feed do not
exceed the default value set in accordance with Article 18(1) (b) of the MRL Regulation 396/2005
*2: Unless the exposure of non-target organisms to that AS in a PPP under realistic proposed conditions of use is negligible

TEH LI/,
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Concerns of the substances, other than those related to the criteria provided for in Points of Annex II to the
PPP Regulation 1107/2009, which also are relevant to identify unacceptable co-formulants to be included in
Annex III to the PPP Regulation 1107/2009 amended by the Amendment Regulation 2021/383

Concern

Substances to be included in the list of unacceptable co-formulants

Classification (hazard
classification and hazard
category)

Substances with a harmonised classification as carcinogens, category 1A or 1B, as mutagens, category 1A or 1B,
or as toxic to reproduction, category 1A or 1B, in accordance with Annex VI to the CLP Regulation 1272/2008

PBT/vPvB

Substances identified as PBT (persistent, bioaccumulative and toxic) or vPvB (very persistent and very
bioaccumulative) in accordance with points (d) and (e) of Article 57 of REACH

Endocrine disrupting

Substances of very high concern due to endocrine disrupting properties in accordance with point (f) of Article 57

properties of REACH or substances identified as endocrine disruptors under the BP Regulation 528/2012
POP Substances identified as POP (persistent organic pollutants) under the POP Regulation 2019/1021
Restrictions on use (Annex

( The use of substances is subject to restrictions under REACH as co-formulants in PPPs
XVII to REACH)

The use of polyethoxylated tallowamines (CAS number 61791-26-2) in PPPs containing glyphosate was prohibited
Prohibiti . by the Amendment of conditions of approval Regulation 2016/1313*!, as concerns were identified in relation to
rohibition of use
. the toxicity of polyethoxylated tallowamines and their potential to negatively affect human health
(Conditions of approval of

AS) (given that those concerns are due to the intrinsic properties of the substances concerned and are thus not
an

limited to formulated products containing glyphosate but are equally valid for formulated products containing
other ASs)

PHMB (1600; 1.8), CAS number 27083-27-8 and 32289-58-0, which were not approved for PTs1 (Human hygiene),
6 (Preservatives for products during storage) and 9 (Fibre, leather, rubber and polymerised materials
preservatives) by non-approval Decision 2016/109*2, and PHMB (1415; 4.7), CAS number 32289-58-0 and
1802181-67-4, which were not approved for PTs1, 5 (Drinking water) and 6 by non-approval Decision 2018/619*3,
due to unacceptable risks for human health and the environment

Not approved ASs for use in
BP

(their use as preservatives in PPPs would, therefore, lead to unacceptable effects on human health and the
environment)
*1: Commission Implementing Regulation (EU) 2016/1313 of 1 August 2016 amending Implementation Regulation (EU) No 540/2011 as
regards the conditions of approval of the active substance glyphosate

*2: Commission Implementing Decision (EU) 2016/109 of 27 January 2016 not to approve PHMB (1600; 1.8) as an existing active substance for
use in biocidal products for product-types 1, 6 and 9

*3: Commission Implementing Decision (EU) 2018/619 of 20 April 2018 not approving PHMB (1415; 4.7) as an existing active substance for
use in biocidal products of product-types 1, 5 and 6

Qualitative and quantitative information on the composition of the BP family ‘INSECTICIDES FOR
HOME USE’ indicated in Annex II to the Union Authorisation Regulation 2020/704

Content (%)

Common name TUPAC name Function CAS number EC number -

Min Max
Permethrin (not indicated) Active Substance 52645-53-1 258-067-9 0.177 0.177
S-Methoprene (not indicated) Active Substance 65733-16-6 (not indicated) 0.00225 0.00225
Propan-2-ol Propan-2-ol Non-active substance 67-63-0 200-661-7 3.33475 3.33475
n-butane n-butane Non-active substance 106-97-8 203-448-7 63.458 63.458
propane propane Non-active substance 74-98-6 200-827-9 16.271 16.271
isobutane isobutane Non-active substance 75-28-5 200-857-2 4.068 4.068
Nitromethane* Nitromethane** Non-active substance** 75-52-5** 200-876-6** *rk rxx

*: As regards the non-active substance nitromethane contained in the BP family INSECTICIDES FOR HOME USE’, it was not possible to
conclude whether it meets the scientific criteria for the determination of endocrine-disrupting properties set out in the BP ED Criteria Regulation
2017/2100 within the period for the evaluation of the application.

* %: This information is not indicated in Annex II to the Union Authorisation Regulation 2020/704.

* % %: No information
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WA, R A BV LS B i s pE s < . M
fhAER O ZRTTHN L BUERATRIZ R D DD H 5, &
FHAL 23 FLER I 25 55 2 /B D i LA Cid, i <o i
BOxy b7 =%, SRS W2z ik getaikic
UL L 2Bl chTnwb, LaL, AN
— MRS A MR T 2 MR (R AMRE R &)
DOFEWUCIZEAF O CIZHEEE 2 hTw3b,

Z 2T, BRAFHAT IS & 2B AL A I 2 A A AL
R RE ERLT 2 FEAREI L. BTy L EH
W 7 BT RE ALY D 2B L 22D TR 5.

ZOFidfi & N ABWIZREMT 5 Z & T U AD
Wyg & UBIIE. 28 A DfERILIERES % FTREIZ T 2 mifd
JE e R AR WA DRI D AR b LB L2 b d,
FRZ, SEANARIEF = v 7 R4 v MHEFEE* LD
R EHANZTHIT 22 e LTEHTH 5 Z
LA hB (Fig.1).

BE 7 D #E R b H i

—fRIC, RS IS 2 VS B, R, B,
Kz ETHRkIhT\Ws, ZhbixzhFhmirEs
H 5720, FERHEEN TIOEORELE E12 X D kR
T, MG ESRE T Z L dNETh B, T
2T, AR AR ORI R %2 2 O TFERERK S T
58 VIS0 BDE DI, HERNTOROEGELE
P LB 2 8l i ST 39,
HRGEAL F1:0D—>Tdh 5 CLARITYE TR,
o g v EERY 72 YT 2 R LICEE
LU =R CEBXUKENT 5 2 & T, kLI & O
BARE—DOFERTh S NEE A GREICRET 5. TD
B, HREN DRy & & VS 2 B ORI DI
B 5 Z L K DAl EE LT %Y, L2ALZD
JETTIE. BAUKENC X A ARBHES R Z D30T
&L BLOERVA TR RN T & BEDEHE

* BUATIE ¢ Bl - WEFE A
* % BUTIE : — SN N4 V2 ) R
sk ok BUEIZ KRB A V. RS

%1 SEF oy oRA Y MHEHE © SAMNIBIZRIER A 5 OWEE A A6 LIS 2 72012002 F = v 7R A VY M FAFH LT b, ZO5E
Fry IRV T EHELESOGEMIIC K> TlRAMTE 2 BUR T 2 5A & LTH TV =K, F4 ML= 8RS TS,
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2D analysis with tissue slides

Tissue \

3D analysis of cleared tissue

Cancer diagnosis using tissue clearing technology
(a) Comparison of tissue specimens and clearing

Target of immune checkpoint inhibitors

Responder Non-responder

3D visualization of
whole cancer tissue

3]

Tumor cells

-
)

Immune cells

(b) Selection of responders to immune checkpoint inhibitors

THEURZ LW EOBREN b 5, 7z, HEHE
R4 2 H TEREBORD 12, IREIZK DR
BHRE AR ET 2 HES B ST B2, B
i2-BEM AT 2 2L NMBEE R > TWBY, £
Too AKX VYRR A H T S KRBT F L MR
ME/) =258 FarLE2BKT 52L& TEWL
1B B 05 A AE T S LG B E T B 4,
FELDOE RIS LS Tidno,

PR E BB LADKRES
WEAEDRFLEH L O FRE % i3 2 H T, &
731 & O 7= BLE PR A #Et U 7= #Rahic
3% < OB LN 5728, IEHE~Y Y ZOMY v
TLB LU FORAMIEE > ZICFERE L TESLL
7oo WA~V ZHERB AR EFH L 72, ko7
VL7 IF (AAm) B L UL DE /v — %L EAl
RNIZIRE, B S EIREIC & 2802 MET U 724G
R 22 xa2s)gf Lt F T FAKRZF)ILT) Y
(MPC) #1252 & TEMLAEEZ NS Z &2
o 7ze MPCIRE—FICT =F ok e o4 v 0k
EETANMEA X VEIv—Th D, ZhMfNCE
B9 5 2 & THINIBOREE S & E 0. BAMEDN
BATOBRESNEREINEEDEELZ NS (Fig.2).
Fig. 3(a)!IZAAm. ¥ KX UMPC#E MW T~ 2 Dllig
FLfE 2 B U 7220 20897, EFDAAmE Ji L T
MPC# HW 7T B EBHE 284 2 & A 50 5
7oo BT, HBAYY ZHKOE F BRAMEET S F
RO 21T 572 1TH TEWL2HEST L 72~ 7 Z iK%

@ 0
i 5 \\ >
/W \/\O/P\)\O/\/N\
0]
(0]
AAm MPC

" Rapid lipid removal

—
Tissue

Optical tissue clearing using MPC hydrogel
(a) Chemical structures of monomers
(b) Schematic illustration of lipid removal
process

kL 0 & RIFM (TH) 2E3 2800, MPCIZ&
2 ELIEE R MR S 7z (Fig. 3()) o

BERKENIC K 2 FRILREDIRET

23 A DOFFEE W O EEIR IS % WS £ 72 B, ZWL
ZhH B R ORHIIEF ICEETH B, £ I T
BREKBZITS Z 2L EHEOM EB X OATH
I B 0D 65 e % W RE A R ET L 720~ 2 O i MRk LS
MPC#%iE, HA S 72 %ICHA L IL N TEKKE)
AT o720, b 4R TR ANEIIZ 52 5 Z &
HfkZ & 4 =23 Z L2352 572 (Fig. 4(a)) .
X5 IZHB ATy ZHKEDOE b BRAMEET & ERED
Mat &40, EICE S 2 IR A7TH A 6 2H 125
fixh s Z &, MPCIZAAM&E D & EHWVEWLAE 2 A
$5Z N0k 72 (Fig. 4(b)).
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(@ Day 0 Day 1
50
: ~ 40
5
Transparency 0% 21% § 30 b
5
S 20 FTT T T T T T T T
5
0
Transparency 0% 41% AAm MPC
(b) Day 0 Day 7
| > 50 -
~ 40 r
Q\CL
Transparency 0% 26% § 30 F
g ,,,,,,,,,,,,,,,,,,,,,,,
220
&
MPC & ol
0
Transparency 0% 40% AAm MPC

Tissue clearing by shaking method
(a) Mouse brain (b) Human cancer (mouse xenograft model)

(a) 0 hrs 4 hrs
MPC + EP
Transparency 0% 51%
() Day 0 Day 2
50
AAm + EP
~ 40
5
Transparency 0% 28% § 00 =
5
220
&
MPC + EP E ol
0
Transparency 0% 36% AAm MPC

Tissue clearing by electrophoresis (EP)
(a) Mouse brain (b) Human cancer (mouse xenograft model)

FrALE 2022 Copyright © 2022 Sumitomo Chemical Co., Ltd. 59



e R0 i E ARy b AT 5 40

MPC

Nucleus

MPC + EP

Nucleus

Blood vessel

Blood vessel

Fluorescence imaging of mouse brain tissues cleared by MPC gel

Nucleus: propidium iodide (blue)

Blood vessel: anti-a-smooth muscle actin antibody (green)

BLEBO=ZRTTHIE A A -T2 T

AL U 728 = ROLHEEA A =D Vv RIS
72912, B F O 72 iR S PR et R0 BH IS
B ATIBICHII LW Z &, PikRak@Eic
AP E A EL LW &, RO PR & %
Hex3ZLu5lnnElTdhsb.

MPC % FHWCEEAL U 72~ & 2 ki & ek
FOER KL TEWIL L, Btk ss L0k
FEak U 72 03 F Il R i ik T L T o 4 b
v — hEEME 2 TEIE L (Fig. 5). fthioEM{Li
T v T B A A VIS E R U 2B A
AEC. MBNBO R 2 ERE2AH LW nZ &
» 57, MPCTIZHEITR & N $ RO BIAE A R
RHah-EWErmgEsEonr-, ¥5ICMPCT
[i5] 78 % 12 B KBNS K 0B L 72 IEH ~ o 2 Dili,
DM F & OVFLA A RBRE R O A A KL % 155 - 1 A

RO TRELEZEZ A, WTFhIZBWTEM
MAEROIMAE X v b7 — 2 & ZRoChiz LT &
52 nhol (Fig. 6)e ThEDMER25. #
FENZIRE - A B 72MPCT L % FH 72 B ik
BT, & b2 AR D R LR D =k
TCHOA A =V v ZIHARETH 5 2 Lo T,

LD

BEAEFEART 12 & 2 3 WAL 28 IR 2 5% AL & SR R
BT 2 FEE#RET L. BT 7L ERWH
FRARSE I L EZ R L2, ZOTEEHNSZ &
T, BAMBOZEHLER M ET S LI, BR
e AARDYE S Z L TERIZE S 2 I 4 &
GICHEMERRE T H D Z & o7z, 512, 2D
TIETEWE U 22 TR & —OCEDEA A =D
VMG ARG TE S Z L AR L 2,

®2 74 b — MEEREE Y T OMTT A 5 Y — PIROIEE & TG U THORBIE & 17 5 M. MEEW LG L A s be 5 2
&, MUEAE RT3 2 & SHIER ZRE A DIEICBIR T2 2 L8 TE S,

60  Copyright © 2022 Sumitomo Chemical Co., Ltd.

fFRIEFE 2022



EFEB O R B LRI

Breast cancer (human)

Heart (mouse)

Brain (mouse)

Lung (mouse)

Fluorescence imaging of human cancer tissue, mouse brain, heart and lung cleared by MPC gel
Blood vessel: anti-a-smooth muscle actin antibody (green)

bV

AIEHIZE O BAREDERY Y LT LB
HHAL UM 2 Z & S ATEEIC 22 B, F2ER B TESL
LAY Y T P BSARE» SEELL 72
MU~ 70 & RIS IRAT L. 28 A0 B4,
[FAE, $Rfs, MEEGE D & OWEEED X = X L & W
EMCZT BT ET, HHBABWIEORREA MEEIC
bEBbhb, R, SGEAEBPAREF v 7K
A v MHFSEO R A FEinc PHElg 2 Wi e L
TEHMTHBZ nliFah 3,

5| A3k
1) C. Kojima et. al., Macromol. Biosci., 21 (9), 2100170
(2021).
2) KERIF K2, (3L (), WO02021095718 Al
3) S. Jinyoung et. al., Mol. Cells, 39 (6), 439 (2016).
4) K. Chung et al., Nature, 497 (7449), 332 (2013).
5) R. Tomer et al., Nature Protocols, 9 (7), 1682
(2014).
6) KBRIF 7K, WO2019009300 Al.
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[# | fif |4 T

ZeMFHEICHE T IEESTA X —2 2 TRITDER

ER A 24
9 me BRI R AT
{{ wok ok
- O R b
lFL&IC BEMRAA—T 2T (MSI) Hiff

LEE o v Moxbd 2 wath & @ UIc G i 4 5
LT 2 OBMAERBFE ORI VERTRTH 5,
L2 & RO b 5 LR O % 2 1. Ml
o, ffE. AR L LTI 5 2 & T mERBLC
B HOBEELEEYENILE (F—A XV M) %
EMITRIENTES, FIELAEF—A XNV MIC
DT, B - JlilaE W7z in vitro :NER & HEEE
ZZemnTENL. FARMIMOBEEA 2 ) —= v 5
fililZ %6 F 2 20 FTBRE OHRIZ D5 h %, TA
T HF ARV MIBY2EBEHME L b EDEZ
A SF - MilBL XL TR $ % Z & T FEEEY
THALNEZEHTEOE b TORBEOFHESL Z OREE %
THIT 5 ZEPAREE 8D, 2D &SI, LFED
FBMIERBIT A ML TEDO M REM4 L DK
BUZRHET 2 Z &% SFZETIC I 1) % B i 7EaR
HDO—DTHh 5,

FMEAEF OWIF AT I %2 — ki 57 FTa—F &
LT A E R 2 ORGSO h 2 & TRREAA
EROE L. ZORER L & 5 7 Ess O BER RO
R & o3 trte, HEIL T 2mRNA, & V30 H
F 3B ERNE S T HEORE~Y — h — AR T 5 Fik
BHOWONS, ZhETIZESEFTIEIF>ar s
IVARA ARG I R, G R M E &
7= VA AR AT & S U C & 7202, s, mEtk
AIRRHE~ — 7 —OWlEid. FEMEAERBBLL -/
et - il LT s haihitiies, Witkoa~ v 77
BEATEN (LC-MS) FCaird 5 FEAMS A,
W - gl 3 % &AM BN~ — ) — DA T O
MEE RIS, ZORMEE FRY B H 72 3l
EUT AEEREOR T O R E N & TR EF L 7= & 0l
RER B R TA A —2 v (MSD) ORI T
Wb, ARCIIMSIEGOME AP T 5 & 812, K
i 2 W THEEL 722 ) 7 2 F iz &k 3 IF et o
B 72 6 N b E ORI ZEIZ DN TR %,

BRANA A= v (MSD) (&, FFHER M 1%
DY) R A B, Boam ~ Bt am B o HE s
THGNIZ AR OB R0 & 170, LB R ik
v — 1 — O EOFAES A A AL 2 FEATH
5, REMNETHETHE~Y MY v 7 AZEL —H—
B4 A4 > b & v 22MSI (MALDI-MSI) O % 4
Fig. 112/8 9. MALDI-MSITIZHRED BiAE U F 12~
FY o ZEMHENEABOA 4 U LEEET2H
BALA W & A U 72t UK By — % — & 4t
L. A4 LU 2oy & B R BratiC LD SA A TR
M35, 20%k. 2COUERTRHSNIZMSAXY

- -‘,‘1"

Tissue sectioning & matrix application

- ol

MALDI-MS analysis

Ny | e
[

1. |

§ ! m/z
MS images

MALDI-MSI workflow

62  Copyright © 2022 Sumitomo Chemical Co., Ltd.

fFRIEFE 2022



REMIHMEICH T HIEEMM A X -T2 TRITOER

MLAMA L, fAERAMZE L LT Kt hicFR &
B LT, B ED N 2 ERbT 5, 4
TS EEARRICI A T BEAROIERIZX - T
HE B ERNOEIE~ — F — DEERR i %,
W25 7 NOVALPE A BB L IR 5 T & 23R
Th b, W RS CAB O W 3523 s X
NDODBH B0 D KB HE R RO HAE U
OFESL, HIENEWEIZE L 72~ b)) oy 2 ZOEE,
A% MEFhE KOCMESRGORE, MEHRDT — 4
BRI E L ) 9N OEMPIBETHD, &
RO @RS 2 7 — & OBRICIZE N A F LA
REN D, YA CIEATER % W L 2B LAY
OFEF R ARG A HIg L. Fi4 OBET 17> T
PEA % 5HNZE T Lz,

IV 2V IVIFEHOEEZRTICE TS
MSIF T D &R
1. IBU 7 272V E ZORSHIERERE

LA BIERRE P OHHREA Y 72 F 0
(Epyrifenacil, ¥ 2 — I : S-3100) &, 7o
FRLT 4 ) )= VEFLa—+ (PPO) FHEAE
T &3 5. PPOIIKEMIOD 7 v 7 4 LSRR
tho7a bRILT 41) ) =4 VIX (Protogen) 757
g hARLT7 4 ) VIX (PPIX) ANORIBIZfilliE e LT
HT 28X TH 5, PPOFAEICKD, RETH 3
Protogen 2 BEfRIA N 2> & i~ & Wi U, B B
fLIZ K DPPIX & 7% » THIAPICER L 7272, Zhic
KA 7-% Z & THERBEDBMBRILIEE 2K Z D R
e %281,

THFLEIIAINIZ BT & PPOIRAN L E SRR D —
DELTIHEL TR, ZhhHE SIS & Eamt
& U, PPIXERUIA S 2 T - & ik < oMl bt
HREMEL BT ENWEIN TS0, T 7 <
FUNZDONWTE YT AL LS T v M EHWAZ90H [
MR IC BT, PPOFIEORE L E L 6N
5PPIX (MFaith~—H —) OFM &b T2
Gaptke LTI Nz, —H, v b &DE~vU 2
THFaEMED R < FEBLU VB & 2 A flizE 23508 6 7zD,

2. IEV7 17V SHOBEREER

IV 7 2 F YIOVIZHFLEI RN TR TR 2
12S-3100-CANE G & h, ZhymAikeE LT
M ZHL D A & 4, #EMEEER 57 1 C b 2 PPO % FHE ¥

5 Z X2k, PPIXEREISEN - B TP s % 5
il 2§ (Fig. 2) . HFaEEMEICREZE DM E U 22 BRIZEH] & |
v MY BT B A TS 5 729, [S-3100-CA
DOHFHEEL D A At (BEFE ) | ¥ KU [S-3100-CAD
PPORH W MERE (&2 M) [l2D W T, ZhEh~ v A -
T b & NDinvitro IR AR L 727,

I A BN 72 i vitro BUD SAAGRERIZ I\ T
< 7 2 JF AN O HAT I Y 72 0 0 S-3100-CAHL D A
A7 v MFilRO6RE. b FITFHITOR1365T
»->72 (Table1), £z, [FI by FY 7%
V72 in vitro PPOBHERRER Tl 50%BHEIRE  (ICs0)
AIRLL U=~y 2HFOPPORH W MEREIX. 7 v b
FORI8HE. & bFOF 145D MONEZMER D 5 h
7z (Table 2), T&bb. BHEAKDS-3100-CAIZ~
U AN E L Z<HDAEh, 2OHDAZHh
7-8-3100-CAlZ~ 7 ZPPOIZHWT, K DKIEH, S
EFHELZ G X2 U CPPIXA M X ¥ 5 Z & 23]
bt UbEoZ s, v Z2-5 5 FHT
R 6 N2 FFEORE X, HEAKOBEHEED &
ORISR 5 T OREZVEOME A ER & 5 > Tn b
ZLEAWRBINS, MAT, WTRDin vitro Ml %
IZhBWTdbk MEIREIEWETF VY vy LERLET

F O ,CHs F QO ,CHs
N N
cl D;AjHCF3 Cl §y497CF3
0 0) -‘, 0 o)
0%} &

0
Et02C—~ N= HOOC—~ N=
Epyrifenacil S-3100-CA

S-3100-CA r

liver uptake

oro B Seosiniy |

inhibition

PPIX
accumulation

’ Hepatocellular injury

Postulated mode of action for Epyrifena-
cil-induced hepatotoxicity
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JELIERE  Active uptake rate of S-3100-CA into

hepatocytes
— Uptake rate*2
Species (nL/10 cells/min)
Mouse 50.0+£2.78
Rat 8.10+£1.29
Human 3.83+0.536

*1 Pooled male mouse hepatocytes, male rat hepatocytes and
human hepatocytes (mixed-gender) were used in this study.
*2 Data represent the mean + standard deviation of 3 runs.

ENB, vUAR Ty bEHKRL TYEMEIE b
TIIACH Ll X h 7z,

3. ENFXATYIRERAVEE PREMFEMIC

B 2MSIETOER

IVY 7 x2F YO bFEZES & D REBUZEE
flidaZEA2HMIZ,  MFF ATy 22N
MR AeEVEEH IS MSIEG AW 5 Z & & L7z,
v MFF AT~ 23O KA e N AR
CEBEINTYTATHY, LFEWBEDOL MZET
ZRNEERHEE THT 2700 ET LEME L
TR HEA TSS9, L MFF AT T 2
RV ABETIE, WE. f985-90% DE e b IFE
WRERTEF AT 2 %MHT5Z LT M
ik 52 BE D RN & 3 2%, Il ICEK B 1E v ZF
WD RE 2w PR 5 Z L IINHETH 5, —
KT, FAITMHICRET S e MiFfifgsEE~Y 2

(@ (b)
Max (3000)

Min (50)
HE staining

LI Inhibitory activity of S-3100-CA against
mitochondrial PPO fractions

Species*! 1Cs0 (nM) *2
Mouse 0.89+0.30
Rat 1.5+0.36
Human 13£2.1

* 1 Pooled male mouse fraction, male rat fraction and human
fraction (mixed-gender) were used in this study.
* 2 Data represent the mean =+ standard deviation of 3 runs.

RS 2 X5 L CRHEiS % 2 & T e i, #5555,
P50, R B 5 72 in vive &F T T
v ZHF L v MFANOILEYZE DR % B K
FTHZENTEETH B, T T ICMSHLh & At b
H5Z2LT, FATINYUIF EO~T 2L PO
JaRER O B E 25 2 & x <. FHPEARIKS-3100-
CAL Mt~ — &1 — PPIXDAEAERR 7 D34t % Hl5E
FTHEIENTEDEELT,

2D 5 5 #950-60% A5 & b A HE 12 & &
bo-KERF ATy 22, TEY T2 F VL E
40 ppm® & T7 H MR 5 U 721, BREXU 7= T
OMAFUI A A2/ L, S-3100-CA¥ & O'PPIXDAFUIH
FofFERE A A MSHZ & D Al L L 7210, & 7=,
MERDITIF 2~ £ ) VT4 Y VY@ (HE
Ye) 52812k, v xdH B0k O
Je REIS A& B L 72, BUS L 2 HE S Gi{% 3 & O'MSI
Hi{% % Fig. 312/ 9, HEQ¥@MH{R (Fig. 3(a)) DRt

(©
Max (500)

Min (50)

S-3100-CA PPIX

Comparison of MS and the histological images of liver sections obtained from epyrifenacil-treated chime-

ric mice.

(@) The histological image of HE-stained sections after MSI analysis: human hepatocyte regions show
clearer cytoplasm compared to mouse hepatocyte regions. (Scale bar = 1 mm) (b) (c) The MS image of
S-3100-CA and PPIX: the scale bar indicates the range of target compound signal intensity.

64  Copyright © 2022 Sumitomo Chemical Co., Ltd.

fFRIEFE 2022



REMIHMEICH T HIEEMM A X -T2 TRITOER

IZED, FX I CRIRECEET S5~ v 2TFHE
FHER &, ARG A R 5 b bR REER A BEIR 12 R
1E£9 27 2Bl < 7z, HES @M {% & S-3100-CA
OMSIEE (Fig. 3(b)) ZIiKL7zE& Z A, S-3100-
CADTFAER N L WAL~ v 2 FFa sk & 3 L.
v b I RESR I 361 5 S-3100-CAD(FAEREIZ v 7 2
HFERaREIR & 0 2 HRICIKWZ E RS e 5 72,
Z AR D in vitro FFHITEE D A AREETH S h
7y U AABEREZEDRE R E —BL Tz, 51T,
PPIXIZDWT & v v Z AFflRusEikic 2 O#EMIZRAE
fLLTHD., ZOERMEIZE MTAIREL & ik L <
FLLEWZ RS k572 (Fig. 3(c). T4
b B, S-3100-CAHLY AL B DOFESE /2 6 UNZPPOFHE
BEDFEE DS HITRIIZE O 7260, F#tE~— 5 —T
& B PPIXERMEICHHE 2~ Z-b b RIOME D TEAE
TBHZL%, WD TinvivoTHAB I ENTE -,
MSIHifi & b MIFF 2 7w 2$fhi 4 flad b
L2k, ERIIEA Din vitroikERTU2HEZ B
T ENTE Lo ldERKROEREE R (S-3100-CAD
FEAHEEL O A A BE) ¥ & O REVEREI 45 1 O R& Az
(S-3100-CAOPPOFHFRE) DOREZE %, HF#itE~ — 7 —
(PPIXE M) OOz E LT—EIZA. 2D
VU A& MIETAIEERR M & L L i
B2 Z e Rt Ko7z, TEY T2 F VL
DRAVEFM IS AR B 2 W6 U 72 /558, & b T
MEBRIZ BT APPIXEMEIZ~ 2 & L THieD T
T2 THD, PPIXERIZHEK L T4 U %Al ki
ZOMFEMEIZ. e P TRAECHWEWSEEEB S
ZENTET,

BhiJIC

MSIHffi# WA+ 2T, T¥) 725 Vi
XA EEIZ e FTIRAECHWZ E A S ML,
HELEF—2IEI¥) 72F 0D MR
i 72 8 ORFESGMR CE & U T, &E OB Gk
FHICTE T %, AL E O BEAE BT ORI v
MEeEF LB ERHL 26 b REMMRICE T 5
S F X F AEOMII T RIS S IRIA
SHEEHLTCWEWEEZ B,

5| A3k
1) F. Yamada et al., J. Appl. Toxicol., 33 (11), 1284
(2013).
2) K. Sumida et al., Rapid Commun. Mass Spec-
trom., 29 (7), 695 (2015).
3) A. Nilsson et al., PLOS ONE, 7 (10), e47353 (2012).
4) J.M. Kampa et al., Toxicol. Lett., 325 (1), 43 (2020).
5) European Food Safety Authority, EFSA J., 13 (2),
4001 (2015).
6) United States Environmental Protection Agency,
Memoradum from USEPA, D291514 (2003).
7) K. Matsunaga et al., J. Pestic. Sci., 46 (4), 333
(2021).
8) S. Sanoh and S. Ohta, Biopharm. Drug Dispos.,
35 (2), 71 (2014).
9) T. Yamada, J. Toxicol. Pathol., 34 (4), 283 (2021).
10) K. Matsunaga et al., J. Toxicol. Sci., 46 (12), 601
(2021).
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WA AN JIL P A
X9 JANWIT1I [PLAIVU-X]

FEYV 2T 4, BxEAB2020 (20204F £ Tl EHEdIBIANT OB S 4
ST T554 T 54Y) O—D& UTHMENIREPALZHBRERK ST, avFay
HRw v M, Favl, 4 Fa3fAE, IR RRERISH L CENERLET,
22T, FAVEET [2T] #BKT % [Alles] 2o@mA%EED, [TLVAVY) —
2| ELTAFH Y AT 4 L EERT 3 RIEE WRTEHFORTEZIGL £ L7z,
Yrbid, AFH VAT A L EHMOFRNK T E Lz [ 7V 2FRA] OIEe, v
B EOWFITH U THIRERET IR DAV FT=LEEGHTS [ 4
v b7V ZFRALL X5, BRIRICE OISR EE T ARE RS A EL T L F Y
LEGHTD [TLAEY AL Z5HRA]. (249 TV ZEYHL Z5RA %76
m7A VT TIRASZ T, KREEFHEDE X 55 DIRAOHERPFR=—
ZIZBIBALET,

BB, AFHSALT 4N EGHETAEME LT, 7 I T AL TEKRKI S,
5 [T—=vrv2gnall, k7o) X E&ttr s [fa ARRALl [TV 2Ty
AV ZFRALL TRERIFFRAL OiRFe g BB S ThE T,

Wik, SlERE. R TTRE AR EICHIN T 2 720, BRELET A K0k 3 % HHTY
KA RSO L, Bk ) 2 — g vEBEEEE T 52
ET. MRNICEROE FI2RE - BROEBROREMIGIZEMRL & x4,

BEVEDHEE:

FRAERA S 7 2 o R o F RS

T103-6020 HEHRIXHAME2 T H7H LS SO HAKG 2 7 —
TEL : 0570-058-669 FAX : 03-5201-0472

BRI & LRI <A T =R

BT ML =237 T 2AF v 7 RKIGHEHADOH L2 4 TOH HRIERE G
HAITTY, EhzpkE & AR E CRIER A v L £9
PERDOPEFANT, K DB OBIIEE X — 212U T [J1]

Ags BE
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Latest development of soluble OLED materials
and its application to mid- to large-sized panel
production
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Tunable giant negative thermal expansion in Ti2O3-
based polycrystalline materials

TE R, B W, MUk i, HA ARRd L2, D
5 -3 SR v 0 ) A S (2L ) 2 R s 2 T
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Applied Physics Express 14, 107001 (2021)

Functional role of aramid coated separator for
dendrite suppression in lithium-ion batteries

AW B2 EE RN, W F 2, 7
FUE*2 (Lo 3ov ¥ — - BREPMPRHITZET, *25tEER)
Journal of The Electrochemical Society, 169, 010536
(2022)
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Dendrite growth of lithium through separator using
in situ measurement technique

AW —ERRLE R MEANFE, EkE ST K
RS2 (ML 3L — - BEREMPBHIFZERT, * 25k R2)
Journal of The Electrochemical Society, 169, 020546
(2022)
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New cytochrome b haplotypes, harboring L299F

or N256S + L299F substitutions, were found in

azoxystrobin-resistant Puccinia horiana, the

causal agent of chrysanthemum white rust
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European Journal of Plant Pathology, 160(4), 963

(2021)

Oxazosulfyl, a novel sulfyl insecticide, binds to

and stabilizes the voltage-gated sodium channels
in the slow-inactivated state
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Journal of Agricultural and Food Chemistry, 69(14),
4048 (2021)

Metabolomic analysis of Schoenoplectus juncoides
reveals common markers of acetolactate synthase
inhibition among paddy weeds

EIRBUE, ARG AL, KRR GRE] (R - RSB
FENFEAT)

Pesticide Biochemistry and Physiology, 174, 104827
(2021)
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Accelerating progress in controlling vector-borne
diseases

Barnabas Zogo™*1, John Lucas™?, 4% &% (4%
FEHEEHE . *1Sumitomo Chemical (U.K.) ,
*2John Lucas Consulting Services)

Pan-African Mosquito Control Association (PAMCA)
Annual Conference and Exhibition (> 5 1 v Bifi),
20214F9H20—22H

plc.,

SumiShield 50WG: Meeting the challenge of in-
secticide resistance

Barnabas Zogo™®, fi§ £ &% (A GBREI 3 T,
*Sumitomo Chemical (U.K.), plc.)
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Pan-African Mosquito Control Association (PAMCA)
Annual Conference and Exhibition (+ ~ 7 4 ~ Bif#),
20214-9H20—22H

Rapidicil, a new and unique PPO inhibiting her-
bicide for burndown program

John A. Pawlak*2, Lowell D. Sandell *2, f£¥ i, &
FHE ™, o i *l W H = (EER 7 7 v 53R,
*GERE - RESEREE R EDTSUT, *2Valent U.S.A. LLC)
62nd Meeting of the Weed Science Society of
America Joint Meeting with the Canadian Weed
Science Society (4 v 7 4 v Bf#), 202242 21—
24H

Rapidicil, a new systemic PPO herbicide for
broad-spectrum weed control
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Pawlak™ (fdtff - REBLEHRZEMJEHr, *Valent U.
S.A. LLC)

62nd Meeting of the Weed Science Society of
America Joint Meeting with the Canadian Weed
Science Society (+ v 5 4 Y Fifi), 20224-2H21—
24H
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Sophisticated manufacturing method for high qual-
ity gRNA under GMP

KIS ARt (R - F= 5 PR ST 22 )

TIDES 2021: Oligonucleotide and Peptide Therapeu-
tics CKHE, #+ ¥ 7 4 v Fifi), 202149 120—23H

Development of analytical methods for high-pu-
rity gRNA

SRH Ry (MERRE - FRSEBE 35072 7T)

TIDES 2021: Oligonucleotide and Peptide Therapeu-
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Synthesis and electrochemical properties of ether-
linked dicationic ionic liquids
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One-shot synthesis of expanded heterohelicene
exhibiting narrowband thermally activated de-
layed fluorescence

AN R N R SeE ) g HERE T RAAR BE
mh R, #E ORI, IR SRR, Bl R
(v FEWT 22T, * BV~ B K 2E)

Journal of the American Chemical Society, 144(1),
106 (2022)
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Sumitomo HCI oxidation technology: A sustainable
solution for chlorine value chain
P = N g S A=t O/ Al
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Global Chlor-alkali, Vinyls and Polyurethanes
Conference 2021 (kv 5 4 v Bif#), 202149 H 13—
17H

Sumitomo PO cumene technology: Innovation in PO
technology
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Global Chlor-alkali, Vinyls and Polyurethanes
Conference 2021 (+ » 7 4 v Bifi#), 20214:9H 13—
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Identification of skin sensitizing impurities in re-
action mixtures by fluorescent nitrobenzoxadi-
azole-labeled glutathione

A &, 8k BEn, @G S, MR RREC 1, 7o
Mz, WA B (EWEREIRHAF7ERT)

11th World Congress on Alternatives and Animal
Use in the Life Sciences 2021 (4 v 5 4 VB f#),
20214F-8 123H—9H2H
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Computational study of electrical conductivity
properties of organic semiconducting polymers and
metal complex-host systems

A R, AH EP, A Ed, 2 R (FU4
JUHTER, * BHUKE)

HPCI Research Report, 6, 15 (hp160087) (2021)

Experimental design for the highly accurate pre-
diction of material properties using descriptors ob-
tained by measurement

HA se*l, g thig* 12, 59 H—p*13, g
B LA SR MRS, P MEL A HEE L (O
i 4G & WE 28T, < L(EID Y - RORHIT 22 B
*IRUALE ), *3 =28 I LK), *AEIHEEEm)
Science and Technology of Advanced Materials: Meth-
ods, 1(1), 152 (2021)
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A 3D-hydrodynamic ocean simulation at waters off
Niihama in Seto inland sea

JERF FFEE, B8 Ao, YR SCOYE, Al HAE TR
(CEM BRI A0 78 i, (ERHPE SE R e & W 272 77)
Society of Environmental Toxicology and Chemistry,
North America 42nd Annual Meeting (+ > 5 4 Vi
f#), 20214F-11H14—18H

Deep learning for the detection of skeletal altera-
tions in 3D biomedical images
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EHMERER £ MM

Designing a novel photoinduced electron trans-
fer-based small-molecule fluorescent probe spcific
for CYP3A isozymes

A B—, TN A, SR Mz, &8 ¥, EH
SE—E* (CEVIERBERIARESET, * R RE )
Bioorganic & Medicinal Chemistry Letters, 47,
128195 (2021)

Critical evaluation of the human relevance of the
mode of action for rodent liver tumor formation
by activators of the constitutive androstane re-
ceptor (CAR)

I &4, Samuel M. Cohen*!, Brian G. Lake *?2
(A ERBE R W22 7, *1University of Nebraska
Medical Center, *2University of Surrey)

Critical Reviews in Toxicology, 51(5), 373 (2021)

fFRitzE 2022

Metabolism of pyrethroid insecticide momfluoro-
thrin in lettuce (Lactuca sativa L.)

S B, &R KIT, 8k thit, I 58 (B
BREIRL 22T

Journal of Agricultural and Food Chemistry, 69(22),
6156 (2021)

Photodegradation of anilide fungicide inpyr-
fluxam in water and nitrate aqueous solution
JENL W, $aR #hOT, R HUE (R EREIRL TS
Ft)

Journal of Agricultural and Food Chemistry, 69(44),
12966 (2021)

Absorption, distribution, metabolism, and excre-
tion of a new herbicide, epyrifenacil, in rats

P BR800, P RER, 1T A, AR ST
(CEY BB 52 )

Journal of Agricultural and Food Chemistry, 69(44),
13190 (2021)

Investigation of OECD 301F ready biodegradabil-
ity test to evaluate chemical fate in a realistic en-
vironment

TIIE WAL, S OGRER L, W Gl ek
Hez *1, SIAE 5E*2 (CFVEYIBRERI AN, *2RB
VLK)

Journal of Pesticide Science, 46(2), 143 (2021)

Researches on the evaluation of pesticide safety
in humans using a pharmacokinetic approach
LB I CEYERBIRL A ESE )

Journal of Pesticide Science, 46(3), 290 (2021)

Acute toxicity and metabolism of pesticides in
birds

ek AT, B AT ONA F ¥ A4 v 25T,
MBI R AT )

Journal of Pesticide Science, 46(4), 305 (2021)

Comparative hepatotoxicity of a herbicide, epy-

rifenacil, in humans and rodents by comparing
the dynamics and kinetics of its causal metabolite
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Mok Y, tEk BOML, &8 I, 1T B, JER 2
=R (R EERE T
Journal of Pesticide Science, 46(4), 333 (2021)

Criterion for molecular size to evaluate the bio-
accumulation potential of chemicals in fish

B R L2 B AR RO RRRC T * L, I
BFRKR2, N E 2 (FVEBREIRIAIIZET, * 2R
Journal of Pesticide Science, 47(1), 8 (2022)

Establishing a ready biodegradability test system
using OxiTop to evaluate chemical fate in a real-
istic environment

PIE WAl * L2 S ERER™L, B9 hfdE L kAR
JREC T *1, I AE se*? (FUEMBRE AT, F2R
B T 37 K 5)

Journal of Pesticide Science, 47(1), 35 (2022)

Application of humanized mice to toxicologic
studies: Evaluation of the human relevance of the
mode of action for rodent tumor formation by ac-
tivators of the constitutive androstane receptor
(CAR)

I B (EPrBRSERH A ST

Journal of Toxicologic Pathology, 34(4), 283 (2021)

Identification of the organic anion transporting
polypeptides responsible for the hepatic uptake of
the major metabolite of epyrifenacil, S-3100-CA,
in mice

MO ot B AE, 8, P S, Uk E T
(A BREE L2 00 72 )

Pharmacology Research & Perspectives, 9(5), e00877
(2021)

Elucidation of the species differences of epy-
rifenacil-induced hepatotoxicity between mice
and humans by mass spectrometry imaging anal-
ysis in chimeric mice with humanized liver

Wk e, &8, AT Wer, fok BORE, LA =T
(- BREE L0 22 i)

The Journal of Toxicological Sciences, 46(12), 601
(2021)
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Chimeric mouse with humanized liver is an ap-
propriate animal model to investigate mode of
action for porphyria-mediated hepatocytotoxicity
LI WA, fik B, #5 Ber, Bl B2, X
#.2, Samuel M. Cohen™, 287 B Ak (EWERGIRIE
7€, *University of Nebraska Medical Center)
Toxicologic Pathology, 49(7), 1243 (2021)

Club cells are the primary target for perme-
thrin-induced mouse lung tumor formation

K BCE, B b, R R IR BT, Sk SER,
IR AZET, R BT R e, bk =T
Brian G. Lake*2, Samuel M. Cohen*?, LI
(CEVIERBEFHAWIZERT, * US4 X% 4 ¥ ZAWF5ET,
*2University of Surrey, **University of Nebraska
Medical Center)

Toxicological Science, 184(1), 15 (2021)

Prediction of the human pharmacokinetics of
epyrifenacil and its major metabolite, S-3100-CA,
by a physiologically based pharmacokinetic mod-
eling using chimeric mice with humanized liver
SRR, E O, gkdE A, dbAR =T CEER
BiRtAuE2eT)

Toxicology and Applied Pharmacology, 439, 115912
(2022)

REMHBEHERT VORIV —Z25ELT
DFEHin vivoRIRIZHRIVE D SHEFMEDRFE
I R, il R JEE S (R EREE R
R, * (DB B SET T )

A A2 122 LRI Annual Report 2020, 26 (2021)

REABZRFADREMICIOWVT

NiE 3%, TREP WLZ, M8 AN RBEAR KRS T (B
BRETRLEA 22T

H AR pE R oA 1362 AISL50 /84 5l &5, 130
(2021)

Microbiological analysis for accelerated degradation
by increasing the medium volume in ready biodeg-

radability test
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Society of Environmental Toxicology and Chemistry,
North America 42nd Annual Meeting (F ~ 5 4~ Bilfi),
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