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Discovery and Development of a Novel
Herbicide, Epyrifenacil
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Sumitomo Chemical Co., Ltd.

Agro & Life Solutions Research Laboratory
Yoshinao SAapa
Yoshitomo Tonyama
Kunio Ipo
Takuya TANAKA
Tomohiko INu1
Yoko Tacami

Environmental Health Science Laboratory
Satoki FUKuUNAGA
Masao FUuKUsHIMA

Fcurrent affiliation:
Advanced Research Laboratory for Fundamental Technologies

Epyrifenacil is a new protoporphyrinogen oxidase (PPO) inhibitor discovered and developed by

Sumitomo Chemical Co., Ltd. This compound has an industrially feasible, unique three-ring structure

and shows broad spectrum weed control, including grass weeds and some PPO inhibitor-resistant

broadleaf weeds. These attributes are partly contributed by its unique systemic action. Epyrifenacil

also has favorable profiles in mammalian toxicity, eco-toxicity and environmental fate. For the western

hemisphere’s preplant burndown no-till market, a formulated product, Empera EC, was launched in 2024

in Argentina. Further registration in additional countries, including USA, Canada, Brazil, and Australia,

will strengthen the value of epyrifenacil and contribute to global food production.
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Structure of epyrifenacil
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c. Epyrifenacil
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LI ENE  Structure-activity relationships around epyrifenacil (16 days after foliar treatment), 0 (no effect) to 10 (death)

dose
Compound Structure g ai/ha  Morningglory, ivyleaf  Velvetleaf = Barnyardgrass
Benzfendizone L 8 10 10 10
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Compound 4 CF N 8 10 10 10
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Epyrifenacil CF B 8 10 10 10
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%Ij; 013 5 10 6
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.m Manufacturing route for epyrifenacil
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Lk 53288 Physical and chemical properties of epyrifenacil

Color and physical state
Odor

Density

Melting point

Vapor pressure
Solubility in water

Solubility in organic solvents

Partition coefficient (n-octanol/water)

White powder

No discernible odor

145 g/cm® (20 °C)

970 to 1075 °C

70 x 10" Pa (25 °C), 1.3 x 10™ Pa (20 °C)
391 mg/L (20 °C)

Methanol 46 g/L (hereafter, 20 °C)
Acetone >250 g/L

Toluene >250 g/L
Dichloromethane >250 g/L

Ethyl acetate >250 g/L

n-Heptane 0.67 g/L

n-Octanol 4.9 g/L

Log Pow = 342 (20 °C)

L5 Stability of technical grade

Storage conditions  Storage period Remaining content (%)

25 °C / 50%RH 3 months 100.1
6 months 100.3
9 months 100.0
12 months 100.1

1KY Physicochemical properties of Empera EC

Appearance Pale yellow clear liquid
Density 1.01g/cm® 23°C)

Homogenous for 2 hours at 20°C
(1250x dilution)

Negligible degradation of active

Emulsion stability

Storage stability other physicochemical properties after

3-month accelerated storage at 40°C

ingredient and no significant changes in

SRH

IYY T2 F I NVEERTAHOEAE L TEmpera
A (Y 7+ 55 g/L) L. R TR
20247 V¥ v F  CTPPBDH# & L TES -
L7 (Fig. 4) o
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Empera herbicide bottle
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Relative PPO activity
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B 1 vitro inhibition of PPO enzyme by
epyrifenacil

Barnyardgrass Italian ryegrass
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(2) HEPTPEHE O

— A IRPIEMERIE . — D O BREHNIEBIE T H
% &[] CVEFBSED B O BREFNC S EHE L 2> T
LT ENTFHENL, REITHEE Z>TWwWS, +F
RFEHTE7 A 22O THEEDOPPOREH HEHI
REEMRALNEL R A, Y 72 F VMR
PPOMHERTH B ICHEHL LT, ZNHDRKIC20 g
al /haCTEWsIZRL7: (Fig. 7)

Barnyardgrass Italian ryegrass

uTC Epyrifenacil uTC Epyrifenacil
20 g a.i./ha 20 ga.i./ha

B Epyrifenacil activity on grass weeds

uTC Flumioxazin uTC Flumioxazin

87 g a.i./ha 87 ga.i./ha

Empera EC applied with an adjuvant at 214L/ha, 21 days after treatment

A G210 R128G G399A

Epyrifenacil 20 g a.i./ha

A G210 R128G G399A

Fomesafen 420 g a.i./ ha

Epyrifenacil activity on Palmer amaranth resistant to fomesafen
Empera EC applied with an adjuvant at 214L/ha, 21 days after treatment

7 Copyright © 2026 Sumitomo Chemical Co., Ltd.
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(3) IR
KENZBUTBALEa— v~V FEFEa Y b N
MIBWT, 2018FEDHEFIC, MHFTHRIEAEL Tw
5B REMEEIZ 0 LTy Emperafl#l o E LIRS B %
110720 1B D% W5 TI7 - 72720 PPBD TORER
LR E, ZORE. TE) 72 F T IVITHAFT20
g ai/hal VI IEITB T, IRBEMER L A F R
AL iSO RY vy —FTHL7 )R — 1+
TV NREHNCILHCS 23R L. 20 Fh
SEDRHICEY EHIZEWRINERL7: (Fig. 8) o

2. fERYH

(1) BT

I T2 I NDI=— 7 A4 FREEAORR
BHDRA N = XL T L, "CTIN LV ERT
IE¥YT7x2F Y%, A ACZOE 1 BIBH L&

100
90 | —

80 E—
70 —

3

W

40 -

Weed control (%)

0 W
S o

Epyrifenacil RoundupXtend Epyrifenacil +
RoundupXtend

W average of 6 grass weeds
[J: average of 12 broadleaf weeds

Epyrifenacil field efficacy in USA on
broad spectrum weeds (PPBD condition)
Epyrifenacil: 20 g a.i. /ha, RoundupXtend:
glyphosate 1120 + dicamba 560 g a.e./ha
Applied with an adjuvant at 184 L/ha),
14 days after treatment

1 hour after treatment

Z A, A8EERIRICIZ, EENS VSV BB L,

)& EX P RE

2l
SO RIER»o KT LA WEREDS, 4
5

AR EEANORRIZHFG L TVE I EARBREINT
(Fig. 9) ©
(2) TP

TEORMIMIL L TS N2 BREANL, W HED
MR CTHINMPMR T T2 E0H b, 22T, TEY 72
FIUNVEMBL 7%, ALBICHZFES 550 TR
hEREZA, TR — NN ET S8 554
THEWINEHEFFT 52 AL 72 (Fig. 10)

Bt R - 2E

ZITRIEY 72 VMBI Y 72T
VA DR R 7

1. THFLEMOEM

(1) 2tkHE, RS X O B

IYY 72 F IVEARORED, BEB L OBRAR
BT X 2 2 HEI O THH L D B VW IFHHEIE
MROFEHIFED SN h ol TEY 725 T IVEH
DOEEHE D VT NORGREBRICB VT LD TH
Mol TEY 7 oF VIVEKIZIRB X OB E ISR L
TIRELRBMESD D . B EREREIERD Sk
Mole TEY T F I VAFNIRICH L THEED
T H D . PEIRBIRDFRD iz FFITH LT
FEEORTLEATFED S, HEREE RO S
(Table 5) o

(2) WA, BEHEEL LS AN
9, 4R, T AR WA, |

g

TS &

o

48 hours after treatment

BN Epyrifenacil systemic activity. Labelled epyrifenacil was spotted on the first leaf of barnyard grass

FRILF 2026
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No rain Rain

Epyrifenacil 20 g a.i. /ha

No rain Rain

Glyphosate 1120 g a.e. /ha

S Rainfastness of epyrifenacil (40 mm precipitation for 2 hours, 1 hour after treatment)

LN Acute toxicity summary of epyrifenacil

Test type Epyrifenacil Rapidicil 5.21%EC
Rat acute oral (LDs) > 2000 mg/kg > 2000 mg/kg
Rat acute dermal (LDs) > 2000 mg/kg > 2000 mg/kg

> 2190 mg/m”® of air

Rat acute inhalation (LCgy) (4 h. nose only exposure)

Eye irritation (Rabbit) Minimally irritating
Skin irritation (Rabbit) Minimally irritating
Skin sensitization (Guinea pig) Non-sensitizer

> 5680 mg/m”’ of air
(4 h, nose only exposure)

Moderately irritating
Severely irritating

Skin sensitizer

U%ﬁhﬁﬁﬁ@%%‘l8071+>wﬁ%%ﬁ@
B5956L, WwTFhoBPflickswCdapis
THE ﬁfM%mukLth«®%%%§m~%L
L72BFROONz WThoBEBL YY) 72
YNVOERTHHPPOMEFICHEL 72D THY . |
i TIZPPORHEIZHEKR L7227 bRV T 4 ) VX% H
DE LRV T 1) YEREICX 5 I =, &
MEZ BV TIFPPOREIZ L AN B TIZ L -
THIMA B &R EhzbnLEz shiz',
BHRAMREBRTIZ, T v MIBOWTREBPAMIZAD
SN o 7295, v@xrzwfﬁﬂw%@wwma
FEDFESREERINATRD S, FRHIEE KL e JRIE.
ML 7 E O Bl s iz, 7 A TR
B SN FIRIES 2B LTk, MRt atBic &
DARIVT 4 ) YEREAN LI ER o E R
CEBborEZONEY, vy A TORMAEIC
DWTHFE L7225, BUAREKTH 20 VRV BR

9 Copyright © 2026 Sumitomo Chemical Co., Ltd.

B DONFIEANDHLY FAM R, PPORHERE I BEZ 7 fli 2
DBOONT=Z LB P AOIHFEVEL A
IETHY,  bOEPAMEZRETLHOTIERVE
%z 57" (Table 6) o

(3) it - Ferk A
5y b B UYL AR ERRTI. 1
AL AR S0 > 720 59 FETH

V722 R BT AT I BB £ O LS

B SN o720 BEALEOMO BB ORI

BoCi, BB T HHASRAE L, PSR e 57

DoENT, SISO TIIEMARD SN TV

Z&, BIUEHMICE Y EFHOORBIEDZEDONEZ

k#%m'@&%&LiLBU7lfvwE%@E%

W37 <. PPOBLE A L 7= X % — kA3

BwrEz 5N/ (Table7) o
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LN Subacute and chronic toxicity/carcinogenicity summary of epyrifenacil

Species Administration route and duration Dose NOAEL (mg/kg/d)
Rat Oral (in diet), 13 weeks 0, 50, 300, 800 ppm B o
Rat Oral (in diet), 12 months %‘/Iegﬁfzzll%: %)51%03%02%(())0 G%%Irll)pm Ilz“/learlnez:ilz.:ll(()z.go(Zp()%r?))pm)
Rt Oral i dieo 21 months e 015,900,500 00m el 85 @1 oy
o carcinogenicity
Rat Dermal, 4 weeks 0, 40, 200, 1000 mg/kg/d e 200
Rat Inhalation (nose only exposure), 13 weeks 0, 504, 139, 281 ng/L Ilz“/leifa:ﬂlezg%%gﬁé L
Dog Oral (in capsule), 13 weeks 0, 100, 300, 1000 mg/kg/d %‘Aeif;lle(:)%oo
Mouse  Oral (in diet). 13 weeks 0.5, 25, 100 ppm gg;&q%gﬁim
Mouse Oral (in diet), 12 months %/[;f;&: %) 51 %”)521(1)0 ég)g;m %’/Iearlne;l%:log ?lpggm)
Mouse Oral (in diet), 18 months Male: 0, 1, 5, 15, 40 ppm Male: 0.1 (1 ppm)

Female: 0, 1, 5, 20, 60 ppm

Female: 0.1 (1 ppm)

1WA Developmental and reproductive toxicity summary of epyrifenacil

. Administration
Study Species route and duration Dose NOAEL (mg/kg/d)
Oral (gavage) Maternal 20
Developmental Rat Days 6-20 of gestation 0. 20, 60, 200 mg/kg/d Fetal 200
toxicity . Oral (gavage) Maternal 250
Rabbit Days 6-28 of gestation 0. 80, 250, 750 mg/kg/d Fetal 750
Male: 5.57 (100 ppm)
Parental Female: 10.31 (100 ppm)
Two-generation
. . . Male: 6.62 (100 ppm)
rep.rqductlve Rat Oral (in diet) 0, 10, 30, 100, 300 ppm  Reproductive Female: 2263 (300 ppm)
toxicity
Offspring Male: 6.61 (100 ppm)

Female: 7.70 (100 ppm)

(4) FhEaE
Sy MR HWAND X OELA%MREERBR T
3, fREEEIERO SNk o7z (Table 8) o

(5) HEfEEHM

AAIF T AWB LK % 71505 28R4
RER, F v A =— AN A 2% —lidskCHLANL % H v
Te Pt AR R B X OVTOMIIL 2 w72 d 5 122 0%
BRRE, <7 AR M LR R. Wi
e TH-72" (Table 9) o

2. B9 - EHAH

(1) Wiz BiT AR
IEYT72F IV %ETy MIROKG LT A,

RPN ENTEFIIHA L, TICHEB L ORD

FRILF 2026

SRS N7, 2548 F TIZ90% L. EASHEE S
. HEEANOFREYE - EREEREO SN ah oz, £
BB T A T VS OBZUC L 2 A VK Vg
RBWER, 7V VEBROL Fux v WbB L H
MaoEit, ¥V Y rEfion—5 Vg o,
75 YIVEROBMZIZ X B A FVRERBY O L
Tho72"7,

(2) W2 BT BACH

MCHER AR Z W TSR 25 (FyEoa
V. FAXBIRL Ty T TS F) CTRFRBEE
fiL7zEZAh, WThOIERIZBE TSI ) 7 =
TVORMBERRILIZIZFBE T, EEAH ORI,
IATIVEEAORAL ZNICHL =T VG DY)
Wiv 7=/ —VHKEBIED X F VL, 7T Y IVERD&E

Copyright © 2026 Sumitomo Chemical Co., Ltd. 10
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L ERN  Neurotoxicity summary of epyrifenacil

Administration

Study Species  route and Dose gnoéf L/ d)
duration 8/Kg
Acute Oral (gavage) Male: 2000
neurotoxicity Rat single 0. 500, 1000, 2000 mg/kg/d Female: 2000
.. Male: 289 (500 ppm)
Neurotoxicity .
Subchronic Rat Oral (in diet), Male: 0, 60, 300, 500 ppm Female: 54.0 (800 ppm)
neurotoxicity 13 weeks Female: 0, 60, 300, 800 ppm Male: 3.33 (60 ppm)

General toxicity

Female: 20.0 (300 ppm)

LR Mutagenicity summary of epyrifenacil

Study Study design Results

Reverse mutation S. typhimurium: TA98, TA100, TA1535 and TA1537

(Ames test) E. coli: WP2uvrA Negative
-/+S9 mix: 156 - 5000 ug/plate
Chinese hamster V79

In vitro gene mutation -S9 mix: 1.9 - 60 ug/mL Negative
+S9 mix: 3.8 - 120 pg/mL
Chinese hamster CHL/IU

. . -S9 mix (6 h): 156 - 625 ng/mL .

In vitro chromosomal aberration +S9 mix (6 h): 31.3 - 125 pg/mL Negative
-S9 mix (24 h): 156 - 625 ug/mL

Bone marrow micronucleus CD-1 mice Negative

500, 1000, 2000 mg/kg

TEET T UNBRORERTH Y., ER L Ho—E8
BRI AT NG EE 2 5N,

3. REEHHLURY
(1) KB 25 1#

MCHLERAR & 22Kk S R RER T, T 7 2 F
YVIEpHADE P TLRETH D ZOFiE 1
ELE (25T) TH oo pHTB X UpHID R i h
2B 525C ToFRIEEhEh38-45H B & UF045-
058HTHY . TATVIEAEDHRE ZNITHL VT
VIVERAMI O FR XY IUMER LN T Y IVEROM
BUCE DR LTe T2, pHODBRBHICBIT ALY
)7 = F VOSSR (L#E40C O Z o KBt
Hsifil) 136.1-95H TH o720 A ERE T ToOTE
NG EREIENE 7 = = VR OB T v # kB & OKEE
fbEZhichid 7z 2 VvEMMOBEFILB L U7 =
SNWVERLECY I VROBLIGTH ). SR OMES
SH D A 1 % % TR LR 1 F Tl L X
nNsEEZ N7,

(2) Bz BT 2 HH

UCHERIRE 2T T =) Y OV ORFRI T
BN T OM KB (20T) 12, 011-040H T
bHole T TIEFME ETORIIEIEN X 012

11 Copyright © 2026 Sumitomo Chemical Co., Ltd.

EENF, 20 N (20C) 1366-359H Th - 72,
FEPTOERPRREEL, TAFVESOBL L
FH T =T VEEDOHE, 7T VIVEROEILE
Mroe FaF i bz s iy 7 Y VEROBA TS
D, RIS RALR R IE S TUD b, R AR
BT 2L EZ N,

(3) LuEpk

KEOM# I & A F 5 OIEBIC ) 7 )
WHA %40 g ai/ha®EETI4H Bk T3mIHU L7z
EZAh, mEEREIEREIZ0.026 mg/kgTHD., wih
DEETHRD THR I L LR i3 %121
R BRF AR % 5 720

(4) TEERATHE

Ju4 v b) v eEERAE D LIk EY
7 = F VORI FEEA R CHIE L7 RIS R
Koo & OB K o132 215123335 & OF
215-426TH - 72,

(5) TEpFR

I¥Y 72 F I NVAHKAE20%F 721340 g ai/hadE4
TIaA¥, byEQaY, ¥4 X, 43977 5F
DR O L AL L 72 & 25, WFho
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FECTH YY) 7 2 F TV OEEEE I EERART
(<0005 mg/kg) THo72,

(6) BVEmIREA

I 72 F Y IVEA %40 g ai/haDE & THEEIC
LA LEE L — I 1c 2 A%, KR, LY 2% 3%
HMLABTLSEZLEZA, WFhoEW T Y 7=
F ¥V ORI E BN (<0005 mg/kg) T
HY. BIEWICRIZTTHEIRNEEZ SN,

4. FEENEYICHT IHE
IKFEBNREY, HiREIW B X O BHICBT RS
%Table 10ICEH L 72,

(1) AKEBYREY N3 5 Fo2E

IYY 7 2 F IVEAROM, BHEEB L EHOS
PE#HMEAE (LCs0/ECs/ErCyy) (& ZNEN27, >328
X 0%0.0022 mg/LTHo7ze TEY 7 2F Y IVOHEHHIC
x5 % AR L LRI W 72 O DS U ETH B,

(2) HiEEWIIATS 2B

IEY 72 FIVEROE AL I IV NFRERICE
RO B X O S coatkmiki (LD 132
NEN>20B L O>100 ug/BHCTHo720 TE¥Y 725
TIVHKI O FAME (Aphidius rhopalosiphi) 3 & Ul
B = (Typhlodromus pyri) (2B 55T
OEMHEEME (LRy) 13W3Fhd>120 g ai/haTh-
2o INHOZERNS, EiITOIEY) 72 F Y
DOFREEIWI KT T BIIE N E 2 bz,

(3) BHFIKT 258

LY 7 2 YVEARO < TEICET B 2R
§9< . RO E- TOLD,HI3>2250 mg/kgTH Y. %
HHTOIEY) 7 2+ 3 Vo BEIC KT R K

&%‘2_ b7z,

Plkkh, €Y7z F I VIIMABWIIHT 258
PEREVEIZES < B L RO SN L h oz T2,
RO 72o THIL72E LTH e MW L THEPA
PRI L O BI Wb DLEEZOND, F72,
EH B RSP TORE), IFEEREWIET 5 BT
I IEONTRELMHP TR TH L EEZHN 5,

BHYIC

PDricvEa—L7zk9ic, ¥ 727 VMg,
FWERBEAET20A% 5T, FAL A 2 T ¥
PORFMICHMECXLERATNG, MA T, #H
P AR BRI O RS RERT T I NEED
FHEEIZBWTEHELZAETHEEZOLNS, TDOX
I LR 2 Bifli 2 fLA A D, BIZEE T2 5 FEIC
PO O A 28T, 20244E 12T VEYF LI
WS - ETlid iz, % REL A+, 75T
V. F—=A b)Y T TOLEEDREN D, APHEZES
L 25D LEEFMTED H05, S, A—KR>
Za— b INOBEIPOERBEINTEY, T¥Y 7
F Y VIIABHREEENC BT 2PPBDTOME KA A
NLEDOALLT, T T2 F Il n)y— a2
THEICARPHEERESE R LT hb 2 e bifrsh
%o BB, TEY T F YVICTHEDEY D B
EhooH 0, ZOEMNIFTHOOTTRE A K 3 h
3 LRIV TREROERE AN, Z .
HHROMERICETAZ LD FHENSE, Y
7 F VIVICHT AP O B A ER BT
5500, HOEREEORERtOU—F— g >
RPREZHL DS, €Y 7 F DS, FHEThE
B CTEEAEICEML TV ZEEREL TV,

LK ENIN  Ecotoxicological summary of epyrifenacil on non-target organisms

Test substance Test species

Test type Results

Epyrifenacil TGAI Aquatic organisms  Bluegill sunfish

Daphnia magna

Acute (96 hours) LCs = 27 mg/L
Acute (48 hours) EC; > 32 mg/L

Green alga’ Acute (72 hours) ErCs, = 0.0022 mg/L
Arthropods Honeybee? Acute oral (48 hours) LDy, > 20 ug/bee
Honeybee? Acute contact (48 hours) LD, > 100 ug/bee
Bird Bobwhite quail Acute oral (14 days) LDj, > 2250 mg/kg
Epyrifenacil EC Arthropods Aphidius rhopalosiphi  Acute contact (2 days) LRy, > 120 g ai/ha

Typhlodromus pyri

Acute contact (7 days) LRs > 120 g ai/ha

*1 Raphidocelis subcapitata

*2 Apis mellifera

TGAL technical grade active ingredient
EC, emulsifiable concentrate

FRILF 2026
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HAERESN—ZAAHZA7OT
757 1« —(IGC) & U 7= B e F 1

9 ERLEHERO 17 N=pF-S97T
2EEICHS BRERALLS

o &

In-House Application of Hansen Solubility
Parameters and Development of Hansen
Solubility-Parameter Measurement Technique

Using Inverse Gas Chromatography

AL R A
ICT&EL T4 VY 2— = VBT
ok F

Sumitomo Chemical Co., Ltd.
ICT & Mobility Solutions Research Laboratory
Shuichi NAKAMOTO

Hansen solubility parameters (HSPs) are affinity descriptors applicable to many various compounds,

and the present authors have promoted their in-house deployment in applications such as materials

design and failure analysis. However, depending on the compound, existing determination methods

can be problematic with insufficient accuracy; therefore, in this study, we explore an alternative HSP

determination method employing inverse gas chromatography. Additionally, we utilize the proposed

method to analyze HSP molecular-weight dependence, and we present an example of HSP determination

for polyether ether ketone, a poorly soluble resin.

FC&HIC

L&Y LOBMMEL. BF. 58 5. B,
2 B MR B GICER L. MEBE R TREETIC
BULEELHMERE 2D, BAMEEERTEEE L
TidLlog PRHLBZ ESMIoN 5205, EH 5 @A
HPAIZRE SN b, —J7. HildebrandiZ & » TIRE S
NIVERENT 2 —% (SP) &, WAV I #E A
REZRIREL E L CMEMT ST &Y, & 5iCHansen
k. SPERAETT. BUR T 1. KERE D3I
WZHHET 52 LT, SPHAETFL L2mMELawicxt
LCHEE L SEARE R HanseniB /ST X — %
(HSP) ##2% L 72% Z®HSPidHansenZ2f] Lo 2
M oWiEE (HSP distance) & L CHER oMM %
ERLTE LMD TH Y BRI W5 TIEH &
NTw5Y, Lo L. HSPIIZMHO S ) H:h i e
L. J4WE (Bl 88/ 688 K91/ &1,
WAR/BA, B/ RERE) ICX)EHTEIED
5o EBIIBWTIEZ, HSPOMEREFHTH->TDH,

*BFE  ICT&ELY T4 V) 2 —¥ 3 VidERIESE
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oE - HeE FREDSTRMFHTEE L v, 5 VIdks
EVHBGECRGE L CEB LS, Lo 28T
HHPHLL 25560555,

AYN=AF A2 0% 7574 — (IGC) i,
R A7 T LCHI L, 70 —7 &% B R 2
OBFRE 2 S MEMEMNZ M 2 FiETh b,
DIGCE W CHSPEZHINT 52 B RES N TS
A5, JEHMES RKEE R EORER S, EEHE LTS LI
%b\i"éb\mo

RT3, HSPOMGH LN TORERM. F72IGCE
FHW7-HSPOE LI W TlES L7- T, IGCRH
W72HSPD 53 FRBARLIFE I DO W T OB B X OV
PR BE~ D B % 53 %,

1. HanseniBf&E /N5 X —%& (HSP) &ZDERA

1.1. BBEINT A — 215

BIREE/NS X —% (SP) dHildebrand o 1F HIlz i B
WX, BEIALF—®E (CED) OFHRE
LCEHFESIN, T, REKET LA LVTF -1
BRI AT —BEDOEL LTRIHTEL L) E L
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FHCHKT 2, REWOEET X F—HE %2 L5
DEET AN F —FEEORM P ERET L L, HE
CET LI ANTF = 3RT1E RG220 5L AL F—
FEOVPHIMDAEL LTI TEINL, 22T,
AEM [] - mol]i3iREZ A VX —. n [mollidE VI,
V [em®/mol]id EVEEE. AEY [J/moll3 & F T )L
F—%RTo FLBATL. 2FENENRG 1 LK
532 Thbo BRETINE—AE TP Tl 5T
MNERLIZDBDT, BRI ANVTF—LHEINL,

AEM = nqVinyV; {(ﬂ)l/z

T Vi, [\ v

2
@ﬂfﬂ}<ﬁn

V2

BEIINVEF-HEOFHMRESP (6) LEHTS
L. 2TEEINS, TRICKVES L EEG 2D
SPSEEN TV A IR EREICETLZIANF—NRKEN
72OREINITL, SPAEVWIEERAICEST S AV
F—D/NEVDRSY TV, L) BEBIYFERDS
R B,

1/2

5=(%$/ (%2)

C OIEHAE LG 2 212 L72SPO# 2 Jid. Mtk
DINMEEWIZ B TIREBRINC XK S TIEE LT
T, BEALEYW~NOBEHIHEL N Do TH
D, EHFHASRE S hTw" 2T, Hansenld
DO AR ) = — DB T — 5 2 HIOFEH O D
Y D5 E T & AL L. Hildebrand D ¥ B <
T A =¥ R5HII. BT, KE/KEIO=>D
A AE L CTRBT 5 2 LT B LA L E
Wit 7 Hanseni& /Y5 X — % (HSP) Z4R%E L7z,
84n 6n 6y [(J/cm®) ' id 2N Z N Hansenif R/ 5
A—=F BT 5, ). BT, KFEHKED
HTHY, UToOR3DEH1TKSh 5,

82 =842+ 6,° + &y (X3)

iz <. Hansenid Z OHSP#% T BE1Z, DT D
K4 THEENLHSP distanced*H. —~2DALEWMDOH
MEZ ERBMICHMTEB I L2 RE L. DR,
GO AR TH 57 47120 TR 2 5
HHEN7METH D, ZDOHSP distanceld/h S
INEVIFELEWFEEPTE Y, #AEsEwZ
ZRLTWABY,

1.2 HSPO B3

IO ZHSPOBMER AN LT, () WhEfin
SEM. (b) HTHEES SIS (RTHIES S |
(c) TEMREREE, \CHEHTX 2. WM 5 OIS
EEERS), R, FERL LT 5. E70.
ST S ORI IR RIS 52 T 5, 65
TR IR 2 & O S %055 T B DHESEAS
HBHAT 5 s, B3 TR BRI AT & 72
VL b LCEEELWHAD SV, 25 LB, B
VG DV - S BGRBRRS S A =K TE 22RO L
BSERE»0E&T 824 TiddTh.02HSPE LT
St s [ 2SR b AFHIZHSPO
KXY T b7 THhHHSPIPEHWTERT 5, &
FREREE I, M HARIIC b D S HSPE 2 S
BIEHTRETH Y. WO TFHETH 2,

7= 75 LTS IRER 2 15 5 N2 HSP O 1L, )
TIE (BIIEH Y. b WL &) | FRAr
BT, RIE. BHRATE. BHLE Y R OROSiR B
Li2, % 7ALamOumit s i sias. %
DULLATEI 72 (7812 B &1, AR E D1z
CENDHY, ESHIFHOAN—T v FHEL RV,
L72Aso T, WKL ST 2 BCIE, Wk - 3F
itk DEEEAL & 7 — 5 RO WIHEALASTE L & 72 5.,

1.3. HSPOEZEFRIC DWW T

Fig. 1I3ERE /85 X — & 2 fH ] L 7220054E LLRE D
B PR A IR B & I BHAE 2 SR 7T 7 TH
%o 2025412 ] I i C AR R4 200-300 4 0 5 7 L2 v i
JEXTG A= Z R ENTEY ., 7280 h 2B
MIZHDIEeWbhr b, —HT, HSPEAHL TS
H5EF 12 20084E ICHSPO XX EH Y 7 b 27 TH 5
HSPiPASBASE S Th 5 28I B 2 T8
D, BIRENT A= 2R L7 2ARICBT 5
HSPOEIEDLH LML o TWAL I LD DbN 5,
HanseniZ & ) HSPO BEFHHSHRIB S N7z D 2519674 T
HBHEZEREZRDE, EHEFTHREIIZHSPATEH S
NHED DB T HmAETH D LB F R 5o

1.4. HSPOHRERIC DWW T

W TIE, HSPEM LGB L R H AT o 2k
FEEATE UChE D, SRS I ICBRE S TN
DERIREM « T — < ~BEBIIEHE LT &7, Bk
i, ICT&EY Y 54 V) 2— ¥ 3 U HF5Eiine
MEBHETGASOE 2 0 WFZERT I OEMR 28 2 T,
S IR ZET, Ty kYA N& T — T

HSP Distance= \/4(6d1 - 6d2)2 + (6131 - 6}')2) 2 + (6}11 - 6h2)2 (j:tél‘)
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350
m SP+HSP

Number of patents
— N N
(&a] o o1
(e] (e) (e]

—
o
o

o1
o

m HSP
300 W l l

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Patent application year

Trends in number of international patent applications related to solubility parameters and Hansen

solubility parameters

7OV AWEGERT e E ORI BB L. AR B
B, FMEE, Sl Eflbth s, 28R %E- T
HAEMICIET 2 [MEHR O BRI (SRS %3
SOBYIIEH 2 DTV 5B, BIZIEHIE7 4 VAT
. EHEOEEAR LR - SMBUCER T 5720, B
v i B C O Fe b —a8 n ) ] o0 BRI R 48 B W]+ o
BRIV 2S BRI 2 B0 F 720 T BURICBNT
. SR EEFEOWREER IR T 5720, KT - 4k
Hl - I OMA G b & R b T 5 2 E DA KT
H . HSPIZ & 2 BEwiA B oMo 2 21 72 5 A%
FEEM R E ORI DD Do E NI S IR
B 2 A RBEEOME 2. T LIS B 2 PEEA
WOBE R L IRV CHSPASEHTE 5 2 &0
MoTE2, DX ICHSPIE, BEERANARLE LSS
% [WF5 /78T 0] THESRW BV v
HER MR OBANMEE LBty a2 T, B
mn Rt o RE DA EMBEAE 0% 52 2 T3EARIC B 1) 2 AR
GERXRDBEBWGZY—NLVERVESL L L THNG
HHPHEA TS,

1

2. 4AN—ZXAZX78%vbrT5741— (IGC) #
BAUW/=HSPEH

21. 4 N—ZAHZXYOAYMNT 57 ¢« —DEE
HAZ7ax 7574 — (GC) FAMEB L OWAKD
S/ ERE ISR G TETH 5, WE
AR RBAIERICEAL, fZAEL2ERF 2 F v
V7 HALESTHTAIER, 22T TR
R OMELEM DS 5 T & ARFFRE R 0 W H

FRILF 2026

INBI LT, BAPGTHEING, REWIIFY YT
AN & o THBST IS (—#IITIEFID : KFE %
A F bk ([SEIZR. BT OREIIE S S,

—Ji. A v nN=2FArax 7571 — (IGC)
3. EARMICIIGCE R UHBCTHET 2 FiTiEd
2H, WEDOHMIZKES R RS, IGCOHMWIEN T
MZEED - ERRR L. AT LR T O — THEEE S
AEDOBMUEEZFMTAIETHY, Z2Ih63FE
FPMER ST 5 2 EASREIC 2 B0 MK 7 &
TU—THEETADPIGCIEA SN D &, GCHAEF x
VT HAZESTH T AGEIENS, H T 2B
% FHl L 72w ERR B S TEB Y, Te—7
B 203 2 ORI & OB AR AT
BHL. R CERT 5. BIL2 70 —7%
BEA ZIEF v ) 7T H ALK o TEIZW, FIDKIBET
MBEhs, 2OXHIZIGCEIFE, BEBALTAHSFID
MHETHEBENE I TR LZFY Y T T ADMK
O (RFEAR) oW S, £ 70— 73 E OB
PEFMIS 2 TETH D, SO, FLHEYR L LT
FUHABFABRICHETHZET, Ty FRY 2—24
SERAELGIK LRI 5, &R %EFig. 2135
To 2IHLTHELNZTY R 2—2%#ELFIKZ
E TR BN ERORFHERR (Vy) 25, KT AV
F—RoWE - WA B, WA SRR, LREK B
T OWRIZHIAT S Flory-Huggins DM HEAEH 85 A —
5 (x) % EOYPEREMATTRELC 72 B o

22. IGCEHW/-HSPOEH
Flory-Huggins®lF 2 BT 2MHESEH /35 A—% () X
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Calibration gas (methane)

Glass column

Carrier gas

Peak

Measured sample gy

Probe solvent gas

Vi

Carrier gas

Peak

Schematic diagram of inverse gas chromatography process

BT LEBEOBMMERTNRGA—=FTH Y, Hidb
DY, IGCTRD7ZIERRFFEFEN LU T OS5 %
HOTHBT LI ENTESL, 22TV, = Vi/RTTH
0. M, 13518, p) [Torrlid 70— 7E OB
JE. By, [cm®/mollid 70— 7D 28 7 VR
V, [em’/mollid 7 1 — 7D E VKRR, V, [em®/mol]
W ERE OBV, p; [g/ecm’id 7 0 — TEBEO
B p, [g/em’IEME REOBEE R LTV 5,

2L THESLNFlory-Huggins®tH HAEH /8
I A —% (y) \ZHSP distance L B2 H % Z &8
Lindvig&lc X o THE SR TWS (%6) » 22T,
81ar O1p Oupe O Oy Oop [(I/em)) NEZFNENR T O -7
B (RATD . BLOWERE GR252) OHSP
BT A HENE, B TFHIH, KEHEEHET
Y. V, [em*’/mollld 70— 7HBDOENMERE, R[]/
K mollidmxfAES. T [KITHERE, aldlindvigd
EB (0~1) 2wy,

A4 &K 655 HSP distance® 3 i L FI B4R
WHDHIENDbRY ., EMSNEERO T V725
ERYE» S, BHMOES TOHSPE R 2 &M T
&%, ZOIGCEHW/-HSPH 3 (LLF, IGCH: &
FEHR) 13, BREREICHEAR, BRI E L.
LI PRLRASPOED IR Z SNBWEENDH L H DD,
IGCEEE AW EEZ Z &, Lindvig® RS IRE I NS
FCREORVWERE L ehoizl s, —
Wb TVBE L IREZ VIR TH 5,

23.1IGCE AW /-HSPEEDESH]
WEREE LTPMMA (RY X% 7 ) VX F)L)
Bk (M,=115500) % Hv, ##ERE L IGCHEDZN

_ 27315R\  p? _ P\ (4 _ W
X = ln( ) T By =) +1n (Pz) (1

pEVng,l

1%

ENOFEPSHSPA R LR L 72, 12U DT, &
fEER T ORPE %47 > 720 PMMAKIS0 mglaxt L.
AREEZ05 mLiNZke H L. 2ild (25C) 12T24
e ] PR A e D W R 2 HBLCHERE L 720 T & 28%E
DA BIBECERM L 724 R % Table 11277, f#oh
75, HSP B Y 7 by =7 T 5 HSPIP

(ver54.08) %MW THRIROBNT 21T -7, b
TR EFig. 31IR T, 22 b Eh/2PMMA
OHSPIX(©,, 6, 6,) = (176, 87, 92) £ %= 1), SCHMEDY &
STEna & B L 72,

W2, IGCHETOMRIZH B PMMAK KD A
7 AR (T,) &HERMEZHR L7z, T03TA
instruments #:#DSC2500% M M‘Eiﬂg%} 720 BB
3mgE T NVIZTLABMERNN IR L, 30 CT
5 minfR#F L 724210 CT/minT180 C F CTHIML 720 i
WTC-10 C/min T-30 CETHHL, -30 CT5 min ##
L7, HU10 C/minT180 CEFCTHML 7o T
VI NE—BHEOAR BN 2B AR, BEL
TMEZ 55720, 2HBOFRIZBH I NI F X
RO TREDFYETH 51322 CET, L L7,
HFE i 1ZSurface Measurement Systems fL#HGC-
SEA ZHWVTHIE L7z Fx ) 7HRIXEF (purity:
99.99%) %M\, WEIX10 scemlZBRE L, 70—
T AN A 7 7 v v, 303 KIZBIF54+ 72
5 v OWRAE RO IERF S S, BETHIC X ) I3k
Mk %815 m>/ge BHI L7,

Flory-Huggins HwIZ BT AME/EH ST A -4 %
BT 58, RWEDEIRE T3 o gi sk 2 5
Z LT, IERELRFEATE R WIRENES D B, D7
O, WEIIBWTIE, 0 FEBESTHITEL R BT,

(X5)

x = (80— 624)" +0.25(61p — 82)" +025(81n = 6,1)°) GL6)

17 Copyright © 2026 Sumitomo Chemical Co., Ltd.

FRILF 2026



[N BREINT A —4 (HSP) OHPEEREA S N—ZAHZX7OT 557 1— (IGC) &AWV /- RIEHM DR |

LEIENE Results of PMMA solubility tests for 28 organic solvents

Solvent ﬁ(iv[Pa)l/z] %V[Pa)l/z] %\/IPa)l/Z] Solubility
Acetone 155 104 7 soluble
Tetrahydrofuran (THF) 16.8 5.7 8 soluble
N-Methyl-2-pyrrolidone (NMP) 18 123 72 soluble
Pyridine 19 8.8 59 soluble
Benzyl alcohol 184 6.3 137 insoluble
Dimethyl formamide (DMF) 174 137 11.3 soluble
y-Butyrolactone (GBL) 18 16.6 74 insoluble
N-Methyl formamide 174 188 159 insoluble
Aniline 20.1 58 112 soluble
Nitrobenzene 20 10.6 31 insoluble
1-Butanol 16 57 158 insoluble
Salicylaldehyde 19 105 12 insoluble
1-Methyl imidazole 19.7 156 112 insoluble
Toluene 18 14 2 insoluble
Methyl ethyl ketone (MEK) 16 9 5.1 soluble
Dimethyl sulfoxide (DMSO) 184 164 10.2 insoluble
N,N-Dimethyl acetamide 16.8 115 94 soluble
Chloroform 178 31 5.7 insoluble
Diacetone alcohol 158 8.2 10.8 insoluble
Acetonitrile 153 18 6.1 insoluble
Methyl n-amyl ketone 16.2 57 41 insoluble
1,1,2,2-Tetrachloroethane 188 51 53 insoluble
Dibenzyl ether 19.6 34 52 insoluble
Isoxazole 188 134 11.2 soluble
Dimethyl methyl phosphonate 16.7 131 75 insoluble
Cyclopentanone 179 119 52 insoluble
Dimethyl phthalate 18.6 10.8 49 insoluble
Dichloromethane 17 7.3 71 soluble

@®Good Solvent
B Bad Solvent

The sphere center

corresponds to the HSP
(17.6, 8.7, 9.2)

Dipole —
dipole interactions

8, [(J/em?3)1/2]

(2 S
o, [
NS <

7 K0
d/;/ éO ©o° ”o\x\q’\
(P 7, X2
s, 2 S
JJ/ 5 Q A
> % D3

s

Solubility sphere constructed from PMMA solubility-test results (HSPiP ver5.4.08)

BT LA STV B — AT IR %7 T — % FC120 mindMBEF7 v, HEFHKOZ
HET E BB, WIS SO TR LAt X CERER L 720 T,0925%DIIE. B L OT,095%0
HIET, BT ANRBOREROELSH 5 5HH] L CIINA & 41 R TR 2 1SS 2 2 &
S BRI D B, 22Ty T,2100% 2 L72BED FIWT L7245, T,090% Dk EEC Iz L7z & %1213k X
90%- 92.5%. 95%2 %72 % Kl (DL T,090%D i BEALIZR OGN ol 2O D, KAFHIE
B T, 0925% DM, T,095%DiHhE & ftik) 125 WTCIE, T,090%DEE Tl BRI PE ) BIRZEALIE
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B

RETWRVWEEZ, TR EZRGEVIRETH Y,
POTIREALDHE Z S v, T,090% DiiEE TlllE %
7oz kel

RHABITB VT, IGC ZHWTHIBEEDFlory-
Huggins OMHENEH S5 A —% (y) ZEBENICK
M L7ME%Fig. 41”7, RIFRHMOMEAIZ X 551k
FExZEL, FH—ollEREcenzh 2ol
2T, BBIEOMR 2772, 0L &, KiEd
Surface Measurement SystemsfL#iGC-SEA % H\»
TMEL?Z. Fr )7 HRAIFEFE (purity: 99.99%)
R, TERIE10 scemICREE Lz T U — TR
ZWZ1IFEEHOERBH (NTy o o500 )
Fr. MVIY, EYY Y, BEBIFIL, Yruna R
yr. TN MIN, ZF =)V, 1-T7F /=),
1-7a28 7 =) 2w, Fv FR) 2—2lIEIIC
¥ A%~ (purity: 99.9999%) % W7z, BHZRIZIE
FID (Flame Ionization Detector) % i\, I D
M Target Fractional Surface Coverageld021Z7%¢%E L
720 BAAREAZ K50 mgE D ELD . N3 mm, ES
300 mmONM D AEHALRIL SN2 975 29 F LI
T, HTANT AWMV EDT T AT — )V TH
1 L7ze 70— 7V A 21332 ClI B B HfIZER &
LTEAL, & 70— 7HEBEOBNASE L SV T D
BRI HFEAREFHE L7 $720 T4 -7
YORBERF XU T HADTME R LI HICEEICE -
TEZY) Y7 ENTEY, FHRIIRFENEZ V72,

Z 2 CHEERMIZE 5 N 7zFlory-Huggins DA HAEH
INFGA=F &y &Lz BONTMEERLE, &D
KEWHE L S72ON ) F 7, DN ESRfix L o7
ORYruaa Ry vrkiolz, Flory- HugginsDHHH.

Solvent

Heptane

Octane

Nonane

Toluene

Pyridine

Ethyl acetate
Dichloromethane
Acetonitrile
Ethanol

W st m2nd
1-Butanol
1-Propanol

2.5
1.
0 1|

& & ;
%o '\0\ Q*«\

no

(%2}

-

(%2}

&d

153
15.5
15.7
18.0
19.0
15.8
17.0
15.3
15.8
16.0
16.0

YERIST A= Z I ED/N S VITE, B TALE IR
LCHRBETHLZLERL, y=05 &2ili/-7& &%
DEHEBIIESTALEWE LB rTEENS, Dk
ZEMS, SRR Tu—-TEED S B, PMMA
WX L TR BB TR EEEA T kDM
BUEOEHVEENRY 700 X5 THhH I EHIRE
K7z, WsERBOHSPG,y, 6y, 5,75\ R 6 Dak
1 LTEH L7-Flory-Huggins DM HEAEH /85 x —
5 & Xeae & U Xexp & Xeae PHIBIEREA R 5 < 72 5l
EAEOHSPEBE L7zo O, WEIREICB
% 70— THEBEOHSPIIRTE W, &7 10— 75
OBIGRRED OFE L2. ZORITBEERREE
R o Tz, MHBREAD R b 5 < 72 ZHSPOIRKICIE
Generalized Reduced Gradient method % Fv:72,

(%)p = —1.25848

(), =)
(%)p = -8, (122 x 107 +£)

5 b HIBR BT W Z TR L 72ROy & e & DA
MA/R$ I 7%Fig. 5IRd, 29 LTHELNZH
EiE (916 C) 12BIFHHSPIZ (164, 72, 64) Th
D, ZZhHR7EHNT2 CTOMICEIRT S &,
HSPix (167,72, 71) k7%olze DK, PMMA®DZ
J AR B SCRRE ™ & 9 0.00025 & L CRME L 720 HllE
FENERL OO, ZOOHE NPT, S5 51 /-HSP
OMERZ 5% —FERLTBY., LML HEVv, 2

RK7)

HSP at 25 °C [(MPa)/2] HSP(Meas. Temp.)[(MPa)*/2] Xexp
Sp 8h &d &p 6h 1st 2nd
0.0 0.0 13.7 0.0 0.0 2.112 2.224
0.0 0.0 14.0 0.0 0.0 2.531 2.611
0.0 0.0 14.3 0.0 0.0 2.536 2.628
1.4 2.0 16.4 1.3 1.8 0.624 0.695
8.8 5.9 17.4 8.5 5.2 0.081 0.096
53 7.2 13.9 5.0 6.3 0.316 0.321
7.3 7.1 15.0 7.0 6.2 0.039 0.018
18 6.1 13.6 17.2 5.3 0.792 0.785
8.8 19.4 14.4 8.5 17.1 1.049 1.033
5.7 15.8 14.7 5.5 14.0 0.675 0.685
6.8 17.4 14.7 6.6 15.4 0.803  0.802

& @ o o o
& & 5 N 5
O@ (Jé& < \’% QK

S s

B Experimental Flory-Huggins interaction parameters (y) between PMMA and each solvent, determined

via inverse gas chromatography
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3.0

25 o9

2.0 -
R =0.9902

1 . O "‘_.....

0.5 B
o

00 &
0.0 0.5 1.0 1.5 2.0
Xcalc
.m Correlation between experimentally
determined Flory-Huggins interaction
parameters (Y., and values calculated

from HSP distance (.. for PMMA
(M, = 1,155,000)

nid, IGCOFEP TN LI EEZRLTWY
% (Table 2) . F7-. EEBRIREIZR22b0D, 1GC
TORETHKWFlory-Huggins Dt HEAEH /N5 X — %
XeopWWVHIM SN, BRIEIBWE SN 700 xs >
LY T VTHIRICSBI 2 BHARBROBRIIBNTH
BEBERTHLZEPHRIN, 22 LD, IGCIZ
XBFHEAIELLAfTDONTWAE I EZRIBL TS,

3. IGCEAWVW/HSPOAFEKEFEMHNDFEST

BBV TR TR, R
% EAHSPISHE LGS L2 b0 5%, HSPOIF
BRI OV T oW LR IEP B ve £/ =D
D HEED O ORISR (B H% 5% Tidbkz
VoG TR ZHERT 52 LIXTE T, HHERE
TIE BMEOEDPEICE SN2 WY . HIZAED
iz Lo —J7, IGCERIIRIFEH)
SHM LB NN X =% 2w s LTHR 5
728, S RAAFEORENIEH LR\

B RRAAEOMRE TIE, PR O T

WEHWDZENEEL 25, PMMAIZEWED
v oxbEdE, MR, T ER, AW T
FHXNBHETH L. ZOBIEIZGPCH ORHE Y, &
L CHTRGMOENT VY TV HREINTEY, 4
TR OERBICH L T b, S TRORZL DHEK
OPMMAE#EFHIZOWTT, & WEMBEZWEL., T,
D90% DL T120 minfnEk U TIRZEALA 4312/
BN L ERMER L ETIGCHIE R FEMi Ly o & F172
(Fig. 6) o FTHDE) VTNV LICEL B D
BoONTBY., T 7IVEOBRNED % S L 74
RTHAHZLEZRLTVS, T/, #@EllE LB
WEFEIEL S, WETOHLEIRE TV RN &
SRR L 720

BB Nexp EXeac PHIBED I D 15 < 72 HHSP & B
T5ZETESTREROHASPR G2, HTERORR L4
TOPMMAIZBWTHWHEZRLTWAE I Lnb,
KXexp & Xeac DB D  HSPOHEE DS L T % &
Zzohb (Fig.7) o MAT, 7)) v 7 FIi%EE
. IGCO—HDOPEIZ BT 2 FIMEICOWTH R
LCTw% (Table 3)
BoNMEE LT, PMMA Tid4F&100001 ¢
% BICHSPO 5 TR AEE O DAL T 5 2 L AVUR
I, Thbb, Ko TR (110°-10Y) & EaT1
I (10°-10°) T, 84 6,0 S, OELOFEHHE %
2 W REMEAVRIE S 72,
ESRAREE LT, RYVAFLVIZBWTLHT
B OB NEHE B & W 72 24T 720 Fig. 812
RTELIICKRY) ZF LV THPMMA & RIS 1=
100001 3t % B2\ HSP O 45 F- = ARAE A D 0] 25246 9
5 ZENIRENT, PMMA®#HED 3R L HAZA100 Da.
RYZAFLUH104 DaThbI e E2EETLE, B&
Z HABE1001H i THSP O 45 T mARAE M o [ 3 AL
T 5 EARMBE N, —BEIITIE. EA 100K
DEAEIEA) T —, EAEI00L Lo ESAITR
V=, RXRGENEIENL W, ThiE. EAEL00
s e LTI E OB AEALT 5 & YRR
SN TWE72DTHb, SHESNIHERL, &
AEE100M 3 % B2 L CHSP o4 TR ic k& 74
EWHITEY, Zhifioitioss) & iz L T
DRMLHERTHDLEEZBND,

1P PMMA HSP values at 25 °C determined using each method

04 0, O
Conventional method* 219 19.3 20.8
IGC method
This study 16.7 7.2 7.1
Literature values 174 85 7.1
Solubility sphere method -
This study 176 8.7 9.2

FRILF 2026

*Slope method by Voelkel et al.
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35 M, = 3,190 M, = 5,190 M, = 9,500 M, = 112,700
M, =31901st ®M,, =31902nd Solvent 15 20 15 Zw e P I 2nd
Heptane 2.899 | 2903 |2335 |2.418 |1.831 |1.856 | 1.621 | 1.659
u = [ | =
3.0 M, =5190 Tst My = 5,190 2nd Octane 3132 |3.143 |2588 |2.612 |2.049 |2.048 |1.884 | 1.903
m M, =95001st  ®WM, =95002nd Nonane 3229 | 3242 |2.764 |2.766 |2.359 |2.323 |2306 |2317
BM. =112700 1st WM., = 112700 2nd | Toluene 1590 | 1.592 | 1.163 | 1.185 | 0.462 | 0.469 | 0.402 | 0.416
25 v ! " ! Pyridine 0.493 | 0.490 |0.033 [0.043 |0.059 |0.076 |0.251 |0.261
Ethyl Acetate 0.474 | 0.466 | -0.061 | -0.051 | 0.250 | 0.256 | 0.444 | 0.450
Dichloromethane | -0.297 | -0.302 | -0.456 | -0.445 | -0.147 | -0.154 | 0.132 | 0.143
20 A itrile 0.714 [0.712 | 0506 | 0506 |0.679 |0.681 |0.756 | 0.761
Ethanol 1.058 | 1.070 | 0.856 | 0.863 | 0.952 | 0.953 | 0.914 | 0.959
1-Butanol 1238 | 1.240 [0.728 |0.745 |0.715 |0.721 |0.851 | 0.867
15 1-Propanol 0.817 [0.815 |0.632 |0.638 |0.641 |0.711 |0.823 | 0.821
1.0
0.5
-05 II ||..II
] ] ) ) ) 2 e A% > > >
& & & & S & & & &° &° &°
3 & & > & @ X N S N N
NG << <0 L) s <& &© < 5 Q©
J o (& N N
5 S \e
< N
&
0\

Experimental Flory-Huggins interaction parameters (y) for each solvent, determined via inverse gas
chromatography for PMMA samples with different molecular weights

M, =3,190 M, =5,190

3.5 o 3.5
3.0 °® 3.0 ®
2.5 2.5 ..0
2 —
20 | FEZ0I7 ?(5) R=109938
515 .,_.0 500 P
1.0 .} 0.5 .,,.'
05 o 00 @@
0.0 ~ 05 @
05 ® -1.0
0 1 2 3 0 05 1 15 2
Xcalc Xcalc
2.5 2.5
® °
2.0 y 2.0 r
1.5 R> = 09856
N Q1.5 R2:0'958Z-".’. [ ]
-5 1.0 [ 38 -5

0.5 o® H Y 4
00 & 05 oo

-0.5 0.0
0 0.5 1 1.5 2 0.5 1 1.5 2

Xcale Xcale

o

Correlation between experimentally determined Flory-Huggins interaction parameters (y.,) and values
calculated from HSP distance (y.,.) for PMMA samples with different molecular weights
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L5 HSP values at 25 °C for PMMA samples of different molecular weights. These values were optimized to
maximize the correlation coefficient between the experimentally determined Flory-Huggins interaction
parameters (x.,,) and those calculated from the HSP distance (y.)

Mw N 64 L 5, L, 6, L, Correlation coefficient
[(MPa) ] [(MPa) ] [(MPa) ] between Y., and Xea
3,190 1 157 91 74 0.988
2 158 9.6 74 0.985
5190 1 155 8.2 7.2 0.997
2 156 84 73 0.996
9,500 1 169 72 6.9 0.993
2 168 6.9 6.8 0.994
112,700 1 17.3 7.2 6.5 0979
2 17.3 71 6.5 0.980
1,155,000 1 16.7 7.2 72 0.995
2 16.7 73 73 0.997
; o o ° Mop ; ° e ° ®e Wop
16 °e Adh 10 o ¢ Aoy
14 14
812 512
§ 10 E 0 L
s o s
= 8 D , . - = 8 n
6 1 6 i
4 4 AAl. R e 1
2 2 = A4
0 0
1x10° 1x10* 1x10° 1x10° 1x107 1x10° 1x10* 1x10° 1x10° 1x107

Molecular Weight (g/mol)

Molecular Weight (g/mol)

Molecular-weight dependence of Hansen solubility parameters for PMMA and polystyrene

4. IGC%E AW /-E#RMBIIEPEEKOHSPAIE

IGCEDEMLIZBVWTEE B LEDO—20, &
fRER T O EDHE L WEEAYESECTH 5. PEEK
(R)Z—=FNVZ—FIVF b ) (BN BRI,
iy, BZEMrFHFORA—N— =Ty V7
TIAFy 7 THY, METH. HEHE, K, BT
HREMLECHETHHENSG, 2OX) REEPS.
HIR AR BRI L 2\ 72 O VR BB I
bhb—), —HOBEIIBVTIE, B ALK
HER R WL IR E RSB A 525 2
ERMENTWE Y, 29 L2 5, PEEKO
HSPZE#H% Z L1k, BHHRER KLY X 7 Gl —B)
LK%,
PEEKOHMEIZSE BT, KR OMEE 1T\,
T, 51637 C. HFEERAH28 m*/gTH b 2 & 2 fE
U720 W, JER 0% 2 IS X T,090%
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DOIEITHE T 51200 CIZEEEL. LA2L, 2O
M CTHIE#4T - 728, PEEKOHSPHIZETidoh F
TOFGERIZHA, R OZE 5 2 & 25 HERR
ENszo HEHE£20-350 mgDHiPHTHRET L 724 3.
80 mgAiii TldFlory-Huggins M HEAEH /85 A —F x
OWMEEIE T, 2D LVWHSPS LN h o
720 ZMiE, PEEKD A 7 AEEBIMED B W /2012,
T 5E T EE LA PMMAR R Y A F L V2 AT E R
DFEMTHY, Tu—THEHETAORERES NS
Z T, BEMMEIVNES O E ERMEREEINS L %
DT EC, MEEHZ TG TE RV EAERK
7ELHEgRE e,

ZOMFEWGEES A 72, #FHE & TFSC (Target
Fractional Surface Coverage : ¥ > 7V HAL (2 %f
T3, BATZAOKRWAEMHEEOEE) OMAGD
BN & DML EEDPEAT B 22V THREES L 72
350 mg? = CTFSC#%0.002. 0.005. 0.01. 0.02&
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BN Correlation between experimentally
determined Flory-Huggins interaction
parameters (Y.,) and values calculated
from HSP distance (y..) for PEEK

PEEK-pellet swelling ratio in each
solvent.
PEEK pellets (~500 mg) were immersed
in 2 mL of each solvent at room
temperature for 2 weeks

Solvent degree of swelling
Acetone 0.8%
Tetrahydrofuran (THF) 2.1%
N-Methyl-2-Pyrrolidone (NMP) 2.8%
Pyridine 2.1%
Benzyl Alcohol 1.5%
Dimethyl Formamide (DMF) 2.1%
y -Butyrolactone (GBL) 0.5%
N-Methyl Formamide 0.7%
Aniline 1.1%
Nitrobenzene 1.8%
1-Butanol 0.9%
Salicylaldehyde 1.2%
1-Methyl Imidazole 0.8%
Toluene 0.4%
Methyl Ethyl Ketone (MEK) 0.7%
Dimethyl Sulfoxide (DMSO) 0.9%
N,N-Dimethyl Acetamide 1.3%
Chloroform 4.0%
Diacetone Alcohol 0.5%
Acetonitrile 1.2%
e it
1,1,2,2-Tetrachloroethane 2.7%
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Dipole —
dipole interactions

5, [(/cm)1/2]

% e?
S, 5
PN 4 (\‘\ \\’L\
29,8 oL &

1/? o,O@S RS

m Solubility sphere constructed from PEEK
swelling-test results (HSPiP ver5.4.08)

LT LZZEZA, yOHZEMIZ00ILL ETEEL,
POty I VBRRAE» SFE SN EARED LR
230.02TdH o 7272, TFSCIIEREW e KIETH
5002 L7z, 2o X912, FROERHER TR
[ 7 VREEES—EMEU L] 22D [HAEH—
EMWEUE] OISR VEIE L SHEAHE 28
WTELWITREMEDTRIE S 7z,

PLEO#EFEA 6, PEEKOHSPHIEICB VT, +
DREREEID . ROUWEMIZE L 2l =
350 mgx M L7z

a4t GREHE350 mg. TFSC=002) 125\,
DT T — THEBEIZOWTrEMlE L, 57l
Xl U720 5N 72x.,,& HSP distance? 55 H
L7 DM IR A E 2B X HICHSPRIEZR L2 &
ZAH.r* = 098780 MM A S, PEEKOHSPE L
T (174,56,57) »MEoih7: (Fig. 9) -

BEN-HSPOMEDS L EDWFAED 728, BBk
%\ CHSPOH M 2 47 W ILHARGEE L 720 BB BRI
FEo L BMEREE LT, PEEKXL ¥ b (500 mg)
220 (%2 mL) (SR C2MMIEE L. KR
HENSHSPZEH L2 25 (175, 54, 5.8) OffiAs
B5N7 (Table 4, Fig. 10) o A5 IH4HTIEVE
THYH, IGCHELLHEIS LWMESEON-Z & 2R
LT\ (Table5) .

—H. giﬂmlfﬁﬁfééof:IGC‘Zﬂ:ﬂ:'\‘\ R ER
FIIRGBE EHEEOBEREIC L o TIERPE e
T BEEICLo TREPEHTLI LD, FBIC
B+ o BEENLETH o0 2D LI, HEMEE
N 7% BB 0 & BRI CRHIE 9 5 121k, 4 TIEIK
ROV RREEDOREND L7200, —FKMIZHSPZE ED
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LS PEEK HSP values at 25 °C determined
by each method

b4 0, O

IGC method 174 56 5.7
Solubility sphere

method 175 54 58

HIENMLWEEND L, THITH L. IGCHE T2
ENTHREEIZIE L. Yoyt DB &9 R
f%%ﬁ%ﬁt%ﬁwkwiﬁggnfwéoit‘
T GBI R T E A A OB D 7 L VRS
OREW - NFEOBETOEN R TE L 20155,

2L, AERIHL T TPEEREBIECH S
PEEKHOTENT 7 AFOHUSPOBEHBETH %,
L72h% o TR SRS 5 VW IZPEEK &R 2 574l L 72 %
DThV. — T, bRbNHRARLRY, PEEKD
Hildebrand D fREE /S5 X — & (SP) 12BI3 5 3CHki
AT 50D, HSPORLE D 5 LHkE D175 2
ENTELRDPoT2 TOZEHNSYH, PEEKFOTE
V7 7 AEROHSPOR M HARIZ T4 2 ilifE 235 b . 153
SN72TENT 7 AFBOHSPZ V5 Z & T, PEEK
OB BEDRE R Z NI L WML DA W
TP B DRSS,

TEDH

HSPIESP% 5301, BB, KFEHEAETI DI
24 E L. HSP distance & L CHIHE O BAME % 2 &
ILTELIBETH 5o BMHIRTIIHEEN WA+ 5
YA THEN»SHSPEELNLFIMDDH ST,
FERDERR EILEE, By b B LU
AE L2 0, BB WA ICERPEE D IC W
By FREANV=T MOl EAGREE R D 1R 5,

IGCEH\W/-HSPOH I, BERREE 70— 7%
AT A DM HAEH % RFFEE 2 SFHECTE 5720, &
FRERE TN W EHC S BT RE A D 5, 7272
L. IGCT b N 5 RF%E) 2 HSPAEH 5 2 H
WORLUEDSEETH Y, BAAETIIMTEEREL
B2 ZHSPME SN LB HE S Tniz,

—7 . AT L72IGCH:ZFlory-Hugginstl H
TERIRTG X =% LT, HSP2EMNT 2 HETH
%o BAKAYIZIZ, HSP distance?d HFME L 72y £ IGC
B HAF T Koy DA A IR A & 72 ZHSPRRF T 5
ERMHEETH D, 512, WTFETESRIHSPE
DWIIZBWTHZYREIR LN LR, BFEK
FHARBE AR, — DB R ISR DD
52D, RFFIZXIGCIC X AHSPEH D@ IZE
T2HbDEEZOND,
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72720, IGCHEIZ X ) EBICHSPE H I3 A B8
WESGHFZENEETSH )., BETHREHENEIC X
LRAF O . T &2 LRERE. BLO
TFSCIZ & 2B AmBMKAL L EVUETH 5, FFITH
M E R Tl SREHE & TFSCIZ %58 HUISASEAE L.
RN L EARD—EMU L Thw EMEER % IE
LABIMCE VI ek REN2 00, WES
PFOBREIE T HEET 208N D 5,

D E#EZF 2, IGCEIZE Y. PMMA, RYAFL
Vv BLXUPEEK®OFED S LWHSPZHIE L7z 25
12, PMMA, BXUEKY ZAFL Y IZDOWTIZHSPOS
FREFEICOVT O EGR L7z AFEEBIHANE
OSFEFRTMICHEHEINTBY, 5B 35058
FH#EIPA OIS HIFF S B,

A E

ARREDOERH72 . R THEZH) L
7ZBTRS: AT BRR IR R IR IR G L L
JEd,

51 ATk
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Highlighting the Strategic Role of Medical
Affairs in Evidence Generation: Contributions
of Lurasidone to Clinical Psychiatry in Japan

[ S VN
N

Sumitomo Pharma Co., Ltd.
Medical Affairs
Kentaro TAKAI
Takahiro MAsuDpA

Medical Affairs plays a critical role in evidence generation to address unmet needs from a scientifically
objective and unbiased perspective. Evidence generated through clinical trials conducted for regulatory
approval may not sufficiently address the wide range of clinical questions encountered in routine clinical
practice, thereby necessitating additional evidence generation. This review describes strategic evidence
generation activities led by Medical Affairs, with a focus on lurasidone, an atypical antipsychotic drug
used for the treatment of schizophrenia and bipolar depression. Various research approaches have been
implemented to generate scientific evidence, advancing disease understanding and informing clinical care

and treatment within the frameworks of evidence-based and value-based medicine.

FC&HIC

AFLHANT 72T —RX (Medical Affairs: MA)
. BMEAEICBWTTOE— Y 3 UIGE L 3T L
TG S ERENEME A H Y, B — X0
N 7 A SOIRY AR A S < [ LN AR O N OB ]
YR RHF AR & RIS E 24T M Th 270,
OFEEALE EM bR C. RIE DR
POEMPRERFENII 2 r— a vhRooh
% £ 91270 MAIZFEIZ20004E1C DS < o B4
ETHERM M LR E LTREL TR,

ek, HFITURAL TR E REEBMICHTE § % Medical
Representative (MR) 7%, EEFHORMN CZICFEHR
SNIEREERIGICRMET A 2@ LT 1
E—va U lEEfToTC&, =T, FHE—T 3
YEHBE LERIAHII BT, THHRoRIN
RDB Y FIZ X o TUIRFWR 2o cliR s h
ZWITEEMEAER SN TE 2 F 0720, EHIH O
ﬁ%ﬁ%%ﬁ%ﬁ%ii%%ﬁ@ﬁ%ﬁ&f\%%
BY0RD = — X & OBNCTREEA A U 556708
Ho7%
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WA, SOX) RN OB F 2. KEERERENR
(FDA) XL LT3 &EBHIU/ATOE-Y 3
VIEROBME ) T uE—Y g VORERFNII 2
= —varyEWHICIXHT 2 KB E RO TELY,
ILZZEROL L, MATRH#E T 7 v 2 &3k L
L2/ v 7aE—Ya Y OEMFNII = —Y g
YR EME LTS, Zofd & EEEDE
KLT&E,

HAIZBWTIE, 20124E 102 X - B et B 1T &
% HAT RIS O ERRAFZE~ O A 1) 70 B 5 & WFZe ks
OIERRBICHET 2R EATARE (Fa ANV HiE) 7
—DOOREEL LT, FHEMICH . TEREO BT
U7 AR R R E O EEM AR kSN b &
N BRRATZEIC B3 % il B <o 1 e Ak 12 B s
FTEHARITA VOBMGEIFHATE /2

MA DTGB EH X FALER IR OE ) LIF R0 =T
E 7 <L BEITHAMEFE MR ENO & E R ERA G
WL T v Ay ==X 2EDILL TV RAIHA
OEEHE LTITbTwsY,

K7 7 —<HREMITB T AMAIR, BE 2L
L L72HAEB L OREMBREICE > ToO MRS
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O % ik KAL T 5 720 D ERM & L T20134E 12 7% A%
XA, BUEIRE AR R, B PR BRI, A% A IR &
Vo 2R B TG EN 2 BRI L T b,

MAZSHH S EBIX. K& U2 (OFERIE. @1
W%, @Y T v AR, @OFIRRERE) I[CEHT 5
CENTEDL, INSMUODO¥EHI. NI LT
WEbIFTIE R HEICHES L2255 ZFDIGEINE
RS E D T LT K0 B R Rl 2 A A
FTZEIZDRNoTWD, OERINETIE, HREFIK
IZBWT, REESFH. BRERRE L Vo 72 FiH,
OISR AREB LT Ay b=— X%
HIFEIZIEIR T 20 ZD 72, SO FEREICET A1 H
LED, LR ANER R E OGNz, B
FHRBFEED O OREHRINEDITH . QWML
Tl PUE L 721582 B ERSE R 0B E & IS5
L. EAEESES &8 U Cheft LIS 2 5 BaIRic BT 5
EIREBO S Z 20, ED LX) RiEHREZ VO ED
L) RMEL T 22 WIHEIC L - MA TGO FE S
B AT A NIVEMERET S, QT T v AR
T, 7Y Ay b=— ZDMRIUHFS-§ SRR
AR T 72O ORFJEMM - AL T . DIEWFRE
Tld. FRICEIDEBEOSNLZETFT Y ROV T, £
ML L EEE AR L, IS AT A ERH
e LT mlRERTHRET S, £/, ZOTET
VAR ODRFEIT DY) P CEH L., REKE
FHERYFF RN 72 TR 5720, 24 E
DOIMEA XY MR EITH R M

INLO¥EBORTY, EHROZEIEIILERF
AL 2B T 7 ZAINIE, BIRAEOFREN
BEEZETH)ZTRHICERETH 5. AT, FK
7 7 =< HEIR L 7R BRI 7 2 N v & B
ELT, MAKKK DTV RAIMOBEHRZ M T 5
LD, AR RO B E R A MAE
BT A TE2TE 7 ¥ ZAIHIGEI O F2 61 % K35
T 5

MAICKBIETF > ZEHOES

IEFYA - N=ZXF - A5 12 (EBM) YOH
AT, REL IS L, ERGE L EoER
BB RICE T 5 LT v AW THRIEE
WOBEIEELT) ZEHRDON L, 724 0TI,
HEDPEE R T H 726 FTHRM -+ 10flifE % &
WEBEN)2— - R=ZXF - 254 A2 (VBM) @
BEDILAD 225D, BEDHKWEER AT OE
(QOL) DL Vo 1 BEBHOWEER R, B
BROAHE 2L HEO i %% %
WD R E 5> T b,

[ D FEFN AR GRS & 40 ) B 4/ (FDAR RN

27  Copyright © 2026 Sumitomo Chemical Co., Ltd.

EHFE IR A (PMDA) %2 X) A DKWY
filifiti % FFAG 9~ 2 9 Z CHG 2 Pl & 72 3 BRI 2
ELT, WhYLREHRSEEMEFICL Y ES
N5o BREBRTIE. ERONFEBICBT L EE L
IERICH T 2 F 80, ZelB IR EERD
MR L Vo 72 ARKRHEECHE L SN 7 — 7 % H
BETHIEDNS V. T2, MPMEED S BEDH
HER/NRICHZ 2720, R R DR FHHT S
CHESNLINGEBEED L OHREHE, 5% %
ET B L7255 Ty i b S 72 b 70 BBl
bE WONBEREZ RIS 75 TR
fligsN7z7— 7 BEBHBETIIHEONL, ZD720D,
HEZECTHEHET 2ZMERETRP=— A% D
BHEITKT 5, YREEFANCRIT 2 EBREERICIB 2 5 =
Y v AN, HAKERETIIELN TV LIRS
o T2 & ZITIBERIZE o Ty - miFh Eoitéat
WICHIRTE B0 ZO720ILE A ARIBEREDYL
FELTVDH, Vo ZBBHEBR TGRS
TV ET VANRRDOENDLZ D DB, F
7oy EBHCEA DRI T SO S Z LT,
PR, &, Kk EHMZR L AT =27 RNV
F— o7 RS EENLZ LD D, T
DO OIFEINIE, BRI OFEREE KO L 72872
BIECTF VAP RER D, EHLICHEICELEE
DRI QOLOY#HZ /R T LY T ¥ A, bt
=] D SEAMi ] BE 2 Al 55 3 % ¢ FIR R0 RSP ) BE C 39l e
BLBDHIEPRENTEYY, ZOEEMIIH LT
XTWwa,

O ITERBHIRIC X o T, BB OIREHLE R H
HEEAS, LBREELICHL T —ABGFET S, D
FIRIZBWTIE, EROWBHFEREZRTIET ¥ AL
AT, EIHBRZD L OO EIZD %235 HF5E05,
HOECEBMA X2 2 EERIEBE 15,

L7255 Ty TE¥F Y ADRAIH %5 MADO IS
FRIIMOTKREL, TMATHIKD 5N 2 M#%
R ZIEIC b5, 2OEFICIE. FE, HEICB
VF B Al EEL R AT O SRR - TER = — XD
AL A, EETIE R ML 0 BEEZPLE L
FEIRNDEARATKD SN TVWDE Z EABIT 5N 5,
ZHALREHR=—XITIBA A0, BEHTES
MAABEZE, U TV T — )V K5 — % i 7% & O 5T
FIC, BERET T M ART VI VT — Y DIEH &
W27 Ta—F L) AN, ENENOREE: % B
L. BB U THWGT DS, 287y A28l
THBELREMUENVLETH L, T2 EREE
DERIZEDLLLF2L—2a vz TT7y 77—
MENTBY, 7V ABMEENICN Y M) 2T
W BFEAERICI A T WL BEH. T AN
F VR Lo 2R IE IR T B B ASA R L
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Vo2 R EXRHEFRIB O RS

VT Y FAMER SRS Bl ER77—<) 12
o TR SN B AP HIHETH Y, HER
FRE & BUAE 0 9 DHERICH LTl Z A L. 50% 48
2 5HEE IR TEBENTWS (20265E3HBE) o VT
¥R OMFZEY E Z AR BRI, o83
¥D,, 8B =Y GHT), BLO5HT,, ZEMRIHL
TWEI7VT vy T=A e LT, 5HT,, BRI L
TRS=Y ¥ V7T AP LTHEHT S, 2o
FEHIZ. B E 7 VIS B W TR MEIR, 9 DHEIR, &
MBERERE, REERBZEDYHE LML TWH I &
AREENTVD, F72, MEHRLARER N2 LD
BEARIBENRTWA LAY I VH,, AAAY UM%
RIS LTI, 13 & A EHEABMMTEZ RS R0,

29 L7-3EHEREIc L D, VT v R UIdmA R
FRE DA AR, BURRSE D 9 DIEIR & W\ o 72 B D
FHRERITINZ . R RERE A LREIR 72 E 10 LT
HIRAWAEREZ /R L, & SIZHE koYU Mm 3 TR
L IN TV BEHEFHFCAHRNNT A — I ~NOREL
Vo ZZRIERI DY A7 2K LI 5. #i7: 2 G HRIR
B & 72 B tEDS IR S 7z,

HAIZBW T, BZRBRE L CEE S hiz B
7 = — X3RO % & o 7 IS IR F 2 D &
M IR B B X OV T BB E 0 ) DREREE
Wk L CHRIMEDBGE S, Retdiiishi2 b
Ty 20204E KR E NI SNSRI HD T Y5
VA REBOFRERISK T B HRME. F e,
AL Vo 2B S /{AVRBETH 2 W59 2T
DBERERZ FHCEA T — T, BRI
NBENVT Y Ry OMRIENERER. HEBARCTHE S
NBERRBEHERITTHIV T Y F Y OB EICH
TAHHEHIE STV,

T VT YR UDHEIRE AT B REA JHE R B
FEZ T Lo & L7oRRHEIBIE, B oop B & X
Td, L) DIFEBEOMENEIKRE L, BEOER L L
THREVEORE SPBI 25 E LTS TWw5EY,
29 LRI OO RICid. ORBOJERK
AHSCEHEINTE ST, BRI RGO f;
Y % MR N T — =D L w2 22,

@HEF VTR BIERZ B LRI O R S

LR EVHEEND L Z L, QIERE ZBIMICHIE T
E BRI R BEDS R 5, FERZALDIETAMEH 2 R
FELCR & CRAET B 2 8%, @OIEROEB K E L,
SRR TBIS SN A IRE L HFE AN TRINHIREICTE
BEASHE L3\ T & 7 &% B O Z R DB B R
LTwa,
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INSIEWETIA Y DMNERT 7 M LR ER
LT RERNEL D720, BMEH#HEEO 57 v 24
HIIE, BB EICRI L 225 S R ETH B, £
7oy HUBWPOWTHMINEDOE S 5L 5% BH
PHAET 5720, BEPLOBEROEBI 35 B R
DI EIZDBMEIETF Y ZAbRD LN S,

WSO RODIET > AEIHEEDES

EK7 7—<Tld. VI ¥ FroffifEoikit. £
WALD 7= DIZVVRE LIS > T, VI Y FUICH
T AERREEFNCID 2 2098, oIV T Y F o
RN LS g BB R o ) FAZ %55 B8 2 AR
HNZ D T & 720

WG TE DRI H 72 - Ty BRREERTIZ I D B
e L OWAHETIN A, FEMnTREM: (feasibility) %
W23 e HPEEE 2D, BRNITIE, BEEH O
Py 7 M AREOZ Y. T — 7 HURO B,
T =5 R— 25, MEAEE R S LML ER
TR L. S ORISR B & vwo 72BN
BIEHLEET HLEDVD 5,

HET7 7 —~<OMAN, R EHFEBTINE THE
ML T&E AT T v ZAIMIEEICOWT, &%
FEEMRFHOMELZ RS (Table 1)

1. FEBREROKBERICHES T MR
FAR SR ORI 2 HF 59 2078 L LT, BEE
fgee 77— X— AW 2 i L T & 720

1-1. AR

FANFZE Ik, BRI CEBICBHE A ) KRN
HER, RELHEEOHEHD L OEMEERINET S
ZENTED, MENEICIE. B LA 7 2D
R EDBRADH LD OO, EHFEBYO = — X%
rF2ERET TR —FThHbH, 29 L-ERBLRIC
oL T U AL KRR BT 5 5RO
DR, TEF ¥ AR OBILIE & Wi 51
DEELFHIPY L5 5,

M A 2 i O REHIBRAE L0k 3 B KRR 7 >~

r— bIAS

WL JRIAE 12 31T 2 RRANBRRERL T 13, EH DO FRAERY
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L ENE Examples of evidence generation activities for lurasidone conducted by medical affairs in psychiatry

Research category

Research type

Research examples

Clinical Questions

Key outcomes

1. Research contributing to
disease understanding in
psychiatry

1-1. Survey research

Questionnaire survey of
psychiatrists’ views on
cognitive function in patients
with schizophrenia

How do psychiatrists

perceive cognitive function in
schizophrenia and how do they
currently address it?

v Understanding of the
importance of cognitive
function as a treatment target

v Current practices of cognitive
function assessment in routine
clinical care

Online survey of difficulties
experienced by individuals with
bipolar disorder in Japan

What daily-life difficulties
do individuals with bipolar
disorder experience?

v Functions and symptoms
perceived as causing daily-life
difficulties by patients

1-2. Database study

Database study on the impact
of bipolar disorder on quality
of life and work productivity in
Japan

What impact does bipolar
disorder have on healthcare
economics?

v QOL
v Work productivity

v Societal costs

2. Research contributing

to the maximizing and
optimizing the clinical value
of lurasidone in psychiatry

2-1. Post-hoc analyses
of clinical trial data

Post-hoc analysis evaluating the
efficacy and safety of lurasidone
dose escalation in schizophrenia
treatment

What are the effects of
increasing lurasidone from 40
mg to 80 mg on psychiatric
symptoms in patients with
schizophrenia, and are there
safety concerns?

v Psychiatric symptoms

v Incidence of adverse events

Post-hoc analysis evaluating the
effects of lurasidone on anxiety
symptoms in schizophrenia

What are the effects of
lurasidone on anxiety symptoms
in patients with schizophrenia
with comorbid anxiety?

v Anxiety symptoms

2-2. Prospective
interventional clinical
studies

Clinical study evaluating the
combined effects of lurasidone
and cognitive remediation on
cognitive function in patients
with schizophrenia

How does the combination

of lurasidone and cognitive
remediation compare with
standard treatment in
improving cognitive impairment
in schizophrenia?

v Cognitive function
v Social functioning
v QOL

Clinical study assessing the
effectiveness of lurasidone for
daytime sleepiness in patients
with schizophrenia

Is lurasidone an effective
treatment option for daytime
sleepiness in schizophrenia?

v Daytime sleepiness
v Activity levels
v Daily sleep patterns

2-3. Systematic
review and network
meta-analysis

Network meta-analysis
comparing the efficacy

and tolerability of atypical
antipsychotics in patients with
bipolar depression

How do the efficacy and
tolerability of lurasidone
compare with other
antipsychotics in patients with
bipolar depression?

v Treatment response rate

v Changes in body weight
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Sumika Technoservice Corporation

Technical Management Center

Kiyoko Yukawa
Environmental Science Center

Mitsugu MIYAMOTO
Animal Science Center

Hiroshi Horig
Biological Science Center

Miyuki TAKAICHI
Environmental Science Center

Orie KApookA

Act, specific test results submitted during the

pesticide registration application must be derived from Good Laboratory Practice (GLP) studies to ensure

their reliability. Our company has received confirmation

of compliance as a GLP testing facility in terms

of physical and chemical properties, toxicity, residue, and ecotoxicity. Here, we will introduce the GLP

framework that ensures and guarantees reliability, the GLP studies conducted by our company, and our

GLP organization.

1. BEORSMIFMEICH T ZGLPOLEM

GLP (Good Laboratory Practice : £ K ERT 3&
# PUFGLP) 1DV TEMS N 5 R B, BED
REVEFHIIC BN TR REEZTH S,

JRIRPHE IO & BIEOBFRFE OB T
LRBEAED D By [FeERB] I2owTid, £
DEBENZ RS 572012 [BEHKELESTED HIE
e (EIGLPILHE) 12t TiThh 2Bk (JLikdE &
WHER) | 2%V [GLPRER] Ik 2D TRIFNIE
BoHwEEShTwa ), [§EElkBoki] Lz
X BIEOME - WP LEER. NS 5 2%

G « B AN TOREY - Y. EEEhT
OEYEE, EIHEBEEEY~ORE EEENS) Y
bALRBERETH 5% TS 0REIL, BRI BN
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WIZEA S, BRIBICERE P ISR S 5 50 & 4
E L. ADREERCBEEAOEEE T % 72 DI E
ENAHEHOTHY., BHTELIRBRTRINE RO R
W,

MAhCld, WM LR MEIR. Bk, R AT
HEDOFFIZBWTGLPRBRZ EM L TB) ., 22 Tit
RERDB TN % RS 5 GLPOAL L A & Bk B Y #1
AIZDWTHINT 5o

(1) GLP @iz %Y

KETIE, ) P~ A P32 2R E M DK
AN E A WAL S . 19624F 12 & 3 S E B 25l 5E
SNize TOFTEHITLY, RKENTEREMLZIRET S
i EYA2 L 3y ba— v SRR 2 0
LS L5 THiD > TEOREME L FREEFHT % 2
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GLPE., HJRIC X AAEHEAEZIEF L., 19784 ICFDA
GLP% il & L 727,
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BAZEHEME (OECD) 1. I E M c ol & iR
I it 35 e 0 [EIBR G AR AT 0 38 5K & 9 T 2> 5 198 14F
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&, [GLPEHIO H 3 mKH#EORER T — & fER % it
ETHILICHL] LRENTEY, ZEAMBECIE
BENTRERT— 7 2 EHTE S LT ABROIE
FEhiz B, BHCHBZ M T L5 Tw
%",

HARTIE, 19824FICRIEMGLP. 19844F 12/ WE
GLPB L RIEGLPASEA S, EIEGLPIX19994ED
EHWET 2R T, 20184E 12134 & LT T Sz
IO VR R 7 — £ IZOECDIN M E B X 0°%
DBOMADZME M THA &N 5720, BIEGLPE
#(ZIOECD GLPEHNZHE, FHMiakER O 7 i3 2 A
MICOECDT A M HA R4 Y IZifioTwb, 72,
JIECGLPIRA Y )FE. toOMADSINE D S 74 5 3Ffi
F— 2 X BB % 520, SEERZ BRI L T
%o

(2) fZHEE % PRAES 5 AL A
TSR R Z R L CHE 2 RIET 555 &
Brr—yofE L. F—5 o B 2457, EiH
TEL7F— 7 % PET 57201213, RETEoOM D
VETH ) AT 2R HYEOID &
FNDo LRI TEM L 727tk B on
f2F— 5 12OV T, RIEA R T & AL AR
X7 5%, A 2T 72 ADIGER S 7R & ik
2. NI S 1T B BB C R
PEBLTWAZ LERERTRT I EARDLN S,
EHICGLPTIE., RBoOBEMEZRIET 5720
W2 [EEMEARGEEM (Quality Assurance Unit :
QAU) | OFREIRD NS, QAUTRERIZESG L
WML L7208 CTh D REIMEE RS RBROZ M
RS A% E %9 o GLPIEHE X% 2355 %
NREILMEHPBE SN TBY RERHERZ IZCLPEEHE % i
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729 72 DI B T BB TFIHE (Standard
Operating Procedure : SOP) IZ%E®H 5, QAUIL.
BRodtm, FEh. HEHOMER. ke ikoE
A5 GLPZEHERSOP. RERGHHIF I/t - CTHEI T
WAL EEHFAEL, ABOBEMEZIRIET 5, HE &K
I, QAUIXGLP##ERSOP, ERFIMIEIC TR I
TWBRHNEMDEDZ LIFRIET & 27z, SOPREF
WEE TEIEY AL EDPREDO LNV EFED L S
LIZD%D 5,

(3) GLP 8%

M CTHP L7 BHEE A RGET 2 L A% R 572
DIZHERFIHIZOWT, BHKEATNT - ZeRE
P22 4 PR A 3R SR B AT201 24 12 LA F 6.5 % JE A
BGLPOE B ML LTHIFTB,

O HMREARH B X OEAARH O MRk

GLPALMR K 2 HE46 ¢ 2 B B, BRI,
QAU., BRRETILHE. BB HFEMTMHE, %
B E 2 RE L. ZOEMEZ RIS 548
Hbs
@ RB - B EFHOREHEAL (1)

KM% TR ON LT RTOTF— 5 OF L Figtt%
PRAET % 726, EEEEHA OB L 2T 72SOP % i 2.
BT EDRDLND,

@ Gl - FOEFMEHE - 72 3B o FE it

S RERFHI # & SOPICHE - THEM L, 1BIF Rk
i3 2 Y B3 BRI 5 O35 8% P L itdk s
HLEND 5,

@ FEEFLFFO AL

REREATLH 1L, AEREHH S - - R ERm S h
L ERTEBRLG AL, HE AL TEA T
IHENT 2R DH B, NS DRI HRRL Y S
AxRBICTD, BRRERMEE ICBE S, ERRAE

HICBVWTRE SN,
® BB FORE

BHRBROSKRPHMBETEX D X)), RBICES
LETOERZHRET D-0DMEPLETH Y.
BEBh DI E RO N EW O A % Fdk L
RUFNITR SR, EIEGLPHMETIZ, HBRsE T#10
AER (20184ETLIE) « UR&aBR % FEiiti L 7= 3Bt 12
BWTHBBEERZRET LI EPBES LT
5o
© HEMREFEMEORGE

AR, SRR EIEGLPIEHE ICHEIL L T W5 &
EERRIET A7-DICQAURRRE L. QAU o
BERLEFICOVWTREZE-L 2025 %W,
B, QAUORIXHSHET 2RSS L Cidk
572\,
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I CRIEGLPIRABRZ i 5 ik i3, ChHom
(R L CGLPHHEZ HAy L7z BT, SIS OB
T (RMKEANE - RERE) 12 & 2 ik
22T RIEGLPEEITHA L T2 BOMR GHE

R) ERDLEHD L%

2. HHOGLPHER. GLPHEAE

(1) GLP #BREH O

WAL 19894E 2R V. S N7z 19924E 12 A RE T 1 S B
B EBIIE L. 199540 5 2B (BEEA) Ok
AE S5 A BABAE M  3E 2 B L CGLP AR BRI
b % & 51275 720 20044E12 12 GLPR % 00557 305k
Sl 2 B L 2008412147 72 12 B IEGLP AR & &
7 o - AEW IR AR HIE T 5 7200, GLPARO) i
HKEEB TG L2. /2. 202341233 R0 72
BOGLPHLELE B3R 5 F1F 7,

HERER BRI IC oW TUE, 19964E D BEEEITIC &
DA, WAL EGLP SRR & L Cilie
WA 1T, 2001467 5 I EGLP (BHAMEE)
K FE TR~ B2 1 5 % SR B O S e 72
W% 720 Z DM BT 2 BIETES & B 2 2021
U % CIBIEGLPIC—A{L L 720 Z0flh, 5551, Hysn
AL RIPER, FEPE S 1o TId E 3o & 35 ) Sl
GLP3 & BRI & 9K L 72 25 5 BUAE & Mg L C b
Bo 20234\ b AT R ARG S, LIEGLP B
X OISR GLPOMATA L Z1 T 5,

(2) AEREH MR

W CTHERE LT B R KA EE R
BEZE % Table 112783, W HEZ RABRIHE B X OV 4:
PRI A HA - WM - SR E 0 R3S HIGE I B
BF—FERWED, SSITRENLRRABRATA K54
YW R SRR & M, o DS
HAETERY L7z, HAZ GRS ZED
K BB AR RE R I T U, ISR A SIS R 2 &I
L7 BRBE SRR LS EIEH S LD
D, AREROIEME W T B BB 2 ORI FEA
THRAAFEBLTHEY, Thabb, EEY - —
WIHERY - BRHBEOREAEY L LT, B+
g%, IVvaARIRY) A, AEHOFBNT— ¥ 0ER
MIZRD SN B Ui TIE, BEDEWHY oo 25k
EHA - 2N OBRRIHEDE, s EERBE
FERE R AR 2 A L T b, E512, SittRe S
HFRANCTEH S, N TIZBSREMISHAR TN T
W B A L BLERMEDFEIC oW T, FREEAEY
Tdh 5 HHEPB X O AN 23k b FE i fET
Hb, TN bTable 1WIR L2 &RBOMNHZ L TIC
W %0
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@ BEFR R E R
TR 2 R HIEE W 2 72 721 X906 RE IR 22 Ly

EC50 (50%C8ieEs) % aii§ 2B CTh %o FREED
1fia L 3V FE (Raphidocelis subcapitata, Table
15 H) ﬂiﬁ%’iﬁaﬂﬂizgﬂ\?ﬁ?‘*— F e sh, gk
DI X o TREREREER oMo 7 — 7 %8
IMTRD SN, AERN A IZ245 M & & OB
HWEAVETH D, BMSHIT L 2 EEFHEREEANR
ZhaAN) =2k Bz an 7 4 VIER EOHA
KON 5,

@ 7% 7 F R B E R

THR O FFEIZ X ) EC50% 5Fli§ % 3BT, Tk
FANZH L TERSN D 15 d6dH72)9I~16D3EIR
B TREEX $H 720 3~45 g2 il L, BREakbR (Gik
B+ ) TI1d1628L Lo BERMAKZ S 50 A HHIX
TR7THBTRH7TRHU LIS T 5720, 4 XRRE
MEZ% B ZHOBERE (Table 15 5H) % IEMEIZEHEK
T APMPLEL % Do

B 3T v a2k R

FEHB2AM AW oL+ I Y 3 (Daphnia
magna) k% A8 H#E L. #EikHE 15O
BCHERARE) ZI8EE L CECS0% 3 - lid %0 1iEE
X20M Ak (BIEAE 412 0E0) | FREERER TIEET 1204
KEMRAT L, BEIZ] mmaigE /N ITHY, LE
WIS U TS T COBIEREM» RO 5N 5,

@ 3V EGRR

M 5 2405 [ K 0 % P A 21 11 1586 L. NOEC
(BRI RE) BX O ECI0 (10%58%E) %
T 5o LIREXIOEAR (10AEFICHEKTD) |
AR C IO IR IS B0 MR A 47 4 F
IV D2~ SIS = & 120~ 40 KR R T
T 5720 (JAIAI Y v a, Table 158) . BAkk
RO - Rz &K - fFHMPEEE 2
o

(B TR A Ky BRI b Pk B AR

TP Z A8 &% L. Wik EZIREE LT
EC50% dHili 375, FIZHRBMANIW L TERS NS, 1
TRFEX 2044, HE#EEAER CTIIFT 120k %2 39 %,
EARIZI~2 mmE /N EITH Y (Table 155) | B
BN CTOBISEEMIzLIEL 25,

©® 22 APk

Lt 2 K —IRER Tl RAGEM ST L, IHER%
EH 5 NOECH L UECLOZ#HlEi 50 ATV A

Copyright © 2026 Sumitomo Chemical Co., Ltd. 36



‘A103010qR] A30[01)d0ISIY PIZI[RIIAdS B 01 SUNIRIIU0INS SIA[OAUT UOTIBUIIRXD [BIISO[0ISIH C#
(S9109ds 1597 9[qeINSUN “§°2) JUBAI[IY JON J0 PaIMbay JON=YN ‘(Bunsa) Ia1n I9ysIy J0J 10 ‘UONedIyNsn[ 10J ‘A[Uo IPIdNIISUl 10 “§9) PaImbay AJ[RUonNIpuO)=3)) ‘(S9199ds 910Ul 10 JUO0) PIIMDIY=y

:BUIMO[[O] 9] SB 9J€ SUONRIADIC(ER PIIBIIPUI PUR (Y Pue N5 ‘uede[) SUOISAI ¢ J0J UONRIISITII-1,/U0NRISIZAT 1onpoId uonddoxd juerd Jjo sased [edIdA T, F#

(AJuo 91node 103) AdANF ‘mouur PeIIe] YSYrIQaZ ‘BRPaw asauedel Ino) moquiet (A[uo ainde o) dred :$9109ds sjqeded [eoIdA ], :C#

(WOJRIP SULIBW) W NIDISOI DWU0JI]oYS ‘(B[R U2I8-9N[() S15U21]0d0d] SN22000Y22ULS ‘(WOIRIP) DSOJNI1)jad DINd1ADN (BS[e U9918) sn0o1dsqns snuwsapowsa(] 2p 03011doqns s17200p1ydoyy S1IAS J[(R[IBAY Z#

‘sAemyied ('Q) SISOUIZOPIOII)S puek ‘(]) PIOIAT] ‘() dTUSSOIPUR ‘(3]) JTUIS0IISI ) UT SANIANIR ((I7H) SUNANISIP SULIDOPUD UO ST SNOOJ UTRW ) ‘A[JULINY) (T #

BATE] TG 9581S JN

(wo130q) 9w
2 (1oddn) arewr

[ojey Io1e Aep |
£I3 01} Moqures

S[BWJ pue J[eur
S)npe pagIawe

(Qa8usy ww 1 "02)
QBAJE[ IBISUI ST

synpe SuIpooiq

SIIUO[0D SPUOI} DI07dDIQNS Y

NUIQIE |
A BIOUNY
(G#)suoneuruexs (SyusuaInseaw
A Aesseounurwit , S)npe pagrawa sonbruydo J,
[ea130[01SIy pue gurrear ‘Jurpuey sisouserp woldwAs UONBAIISqO 3ununod UOI)RAIISCO dununod AJISUSP ([0
: . ‘Adodso.oru uryy : : ' . JO uoneOYNUIPI : . . : : [erudwiLradxyy

[edg13ojoyd.rowr

‘Burrea ‘guipuey

‘Burrear ‘gurpuey

sy pue 339 J1X0] ‘Surpuey ysy [ewrue [rews

I9PUSS ‘BuLILdX

9)euOSU ‘BULIRAT [ewrue [jews

(yuerd) puoay 910 urpnpour)

Fununod (29

Aoyf TeOo1dA Y,

(193 rRWON
.%W\MMMMMME ‘K3ooyd.aou) Aﬁwwmwmﬂwﬁuﬁwwwa (£y11R3I0U) (9oud8.Iowd) (uoneziiqouwur) (uononpoadar) (uonezIyIqouwrw) (91ex ymoas uonemdod) (d9rowreaed [eo1dL))
s8ueyd ) E E Jurodpuy 3.10
aBueyo pajeeI- ], ..z. . 0103 “IFON 08071 0104 “DdON 0904 0104 “DdON 0504 0804 lodpuy o)
PRIEPISVH
ske SAe (saads £q) sAe sAe sAe sAe SAe sAe sAep - onean(y 1s9
SAED Tg P 12 s&ep 06-0¢ Do P ¥ SAED 87> SAEP ¢ P 12 PC PL SAED 1€ uone.an(y 1S9,
IN IN d q AN IN d I d q SN
(¥#)
g0 o] d d q$0 g0 d d a0 q nd Jueweambey B1R(
IN AN go q AN g0 g0 d a0 q dr
001IT068SLddO - 00¥T'098ddSO0 GL0T098ddSO0 - N 00€T0S8ddSO0 0T0T'0S8ddSO0 00¥¥058ddSO0 00S7098ddSO0 (Vdd SN pue doA0)
12 4040 02 '62¢ A0E0 012 40E0 €0z 40E0 612 812 AOIO g€z 400 112 Q0O 20z 4040 12¢ QOO 102 40O SUIPPINY ISV [eAdLL
) ) . uonemndod uonemndod sunsaj, Joy
(910dpey) seAxe| jnpe JMuaAN( - 339 JMuaAn( JNpe - SeAIe| deAIe| JNpe - BUOAU 9JeUodU Sumois Fuimois sofuIg [edIso[oIg
3oxy eYRpIW (z#) soroads AJojeaoqery anQ ur
poMED UBDLY asouede[ (S #t) s9109dS [RI2AIS 1MSIDUWIYSOL SNUIOUOLIY)) puSow D1uydoq LOUIW DUWIT] 1219408 somadg 1501 d[qede))
S1soydIoweIdN :MMMM@MM%W 93e1g I T-ALIey ANOY Eslicriclia] ANOYy uononpoxday AMNOYy uonIqIyuy YIMorn) adA ], Aessy /191,
(Ananoe “1) (Hnanoe Sy SI (93PIN) (pruyde() (PIdMIPN() (u31V) (wre Supsd I /uoxXe])
ueiqrydury ys1| ustd 199suy uo)yue[dooz uBdILBISNI) 1 Lydoaoey uoyuerdorAyg dnoux) 1esrsojorg
(1#) sisougerp uondnisip (JoWNSuU0d AIRPU0IAS) (Jownsuod Arewrrry) (d9ompoay) uonoun y
AULIDOPUD J0J dsodund [eradg 9)RI(ILID A 9)R.I(I)IAU] juerd snenby Bunsa J,/1ed2130[00

£I0)BIO0CE] INO UT SanI[Iqeded 1S9) [BI150[001X03009 dnenbe Jjo marazor() EEEN

Copyright © 2026 Sumitomo Chemical Co., Ltd. ER{LZE 2026

37



| GLPEBR —fEETE57—4DFEL—|

71 (Chironomus yoshimatsui) TIX1Z 852014, 19
FEXAZS AR FRHERER CILIEH80 I 2 ik 3 %, M
THLRHA LTI R LR 2720, 50 OJbEEE
DEFHEE . MRS IO C MEHERI Y] (Table 15
H) PUEEL D,

@ fa ks

£ % 96IF ] 2 88 LLC50 (50%BFLHE) % 5T-ifl
T %o TREXTRA, FREEERCIET2ME A 2 ¢
o BOCIZT T\ PRI BRI 7 & D#EE
FER SRR TH 0\ WY 2 BIEHIRD SN 5,

® S B
SR H O % HEAL 15 0 B IR A & i fL E T
(fafEIC X D #30~90H) fF L. NOECHE X 'EC10
RS 5. 1B H2000. TRIEKAT B, BOE AR
T R80Tk % B3 B o WEALIE % 00 51 15 2247 40
(Table 152) ~OFHH1F 4 & f 0 BT
T\ O B S AL % B

OF:VEEE S5

SRR B AT LT C M e AS T R R LR B T R 2 R
FHW, 2IHMBZE L2 tusyry (MExLvE
V) ~rvrary (EEAVEY) - AFEAL NS
BB 2 N < BLAE I 2 -+ 5, I3 2
FhTE TN AR X O ZRMEE O v
YU LERER, T2 a7 UEHICL B0 5 v o3
Bk Thr Y rur = v EREOLE R LR igEL
L. LB Y Fuyr = v/ (ELISA
B R A IEWAE N EE) 7 & ORFRBAN A3 L%
Eeho Mtk TIXE MMM AR RE S 3 S
IR T HDSIRAKY (He=9ka. W= : Table 1
BE) ZHRALTEBY . RIS Y RE8R Mt E
Woiknl, fEH. B TRETH 5,

© AR R

CTIVAVRATINVDONETHLF IV X I V%
BIF (85 ROREDIEE - 7= BB O/NIER) 5
WS R T (Table 1550 521 HIAS L
RO BSAANALT BRI F TS, Bl I

Test substance

% EOREIRIE S L OHURIR QMR AIC L D, HIR
BAovE RO Y Z FFli T 20 22k
OFF - FEREHEISI A HARIR OB~ M AL
MRETH Y Bl TRHREHBERAE oW Tid
I LYY Sl > i BEML IR 2 MR A |2 92 2 A9 B b
GLPHEBI & i L TR L T\ 5o

(3) AR

BEORZEMEFTM T, SEHEE. TRk, B
. BiamtE e v o 2 mE R BRI E RS T
W, PR, BRI FERENY &\ 72in vivoikR
RV TH - 7205 EBENZRBREEEORNLO T
T, —HBOEMEABRIIMING 2 &% v 7zin vitroidliiR
NERITLOOH %o

BARFEVERER TlE, MR 2R B (Ames

RE) . ek RE R MMERBR % & Din vitroiAlR
RSN HEA SN T &, T, T RERICD
WT B EBEMIZin vitroik R~ OBATISHEATED .
B I BT E L THER ST 5,
Vi Tl 29 LZEBRMEIICHIG T 57290, i
WD in vitro AR 2 EA L, HEGLPRBRO =
HA20244ED S L TV 5, BIEIZGLPREA DR}
IRHEE D SE T Ly 20264E B O AR R M 2 T L T
%o TOWYMAIE. ENFLOHYSF AL O
HZHEET 2 HENAHRLTBY, EELRBEEE
DT, FHEICHIE S ¥ TV 5,

JEAE. in vitroikBRR Tl v b B ASHIIR O FUH 25— %
ELTHEDY, BWERTHELNS AR L L THHF
P, HBHVIZEIICZE o TIZ X 0 & &GS
NDHFIBEML T2, KFTIE. in vitrofll Bk
BRoBEER3 (Fig. 1) o

@ in vitroBz R - 16 FL AR

AT, b M RN 2L AR T T VIS
g OBEYE (RHE) 2% L. BUER B S
7RI L MR oG TE % e LA R 2
HIN 20 BFEOKTIE. BN 7 RE OB %
MR 5 OHEAT 2 /RS HRAR & 7 0 o R oA i 2
BT H72ODOWREL % %o BEEVEOFHMITIE, FRFH
LRI oM A2 iE L, REI 3 240 L

|Reconstructed human epidermis/cornea-like epithelium

Culture medium

Schematic illustration of cell culture
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BN TBN L \GOM S 2 RS 5o WEIZHZ- T
& B EOTER CGEERREITIER L) HNER 3
T E AR Z MR L. LEAIE U THIIE T2
WY %o

@ in vitrollF A FERRER

ARRBRTIE, & MARERN B L 722 AR T
TN MM %o PNULHTR OB E AR & MR, %
Aii - el - P - WEDWNTEMT 50 2. A
MEDREEZ B £ 2 BRI X o TS B O H iR ]
% S U C RO & 5Hl 5 2 TR R S o s &
Vb, TOX)HRTHEITKY, KR T 2
ZRTWHEE, XVBRPITEEE LI TWEE X
LRI %%

NS Din vitroiRERIE, b FHSROVAAREEETF L
EHHTAHIET, BONTMAI FOAKLE
L DEENIIKBLLRTWE W) FEERFD, /2,
HERHZ L o TE BEBREFASED 0 IEEN
DEEoFPHREZRIHEDH . )R 7 iHEiORN
BREPOHEZOMBEERICES T, BLWIEHT
THHWRETH 5,

(4) I3 akER

20084712 2R B 3 EMFR R AR~ DO GLPHIE DE A
. B O RBBRZEM L 722 & 28I, Bt
(3 E T HUBRIE & el L. REEGLP DB SRR &
T kL BB & &2 D 2085 BB
3 TRl Z T X HAM 2 2 TS 72,

VER IR ORI B\ Tid, BEENRIEY 28 B
AR L oWiEWEOH R I HaT

.m Pesticide spraying scenery during a
residual test of maize

The operator sprays the plants at a constant
speed in sync with the tempo of a metronome.
The experimental area is surrounded by sheets
to prevent drift.
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ELLANVORE T FHEFRIL 2SR S,
AT, [ Tk & AREE IR & i A U ARE I# L
TWb 2l @R ORI EIE % M52 Uy
PO EWE THRIN TV EWI L 2T 52
ENDIEE B WIS, B ORI 507 BB ik %
A L7-RBRIX AL E 2 325t %0 EBTHREI L DSOPIC
(& BRERIX R AN O T W E W DG G % w5 72
DOFNEEED TV D, BERYE OB L T,
RTH 2 O O N7 oA & LB IX A3 — 2 Ho 3
572002, WO E & EEE O & P
L (Fig. 2) . ZO#HARHRELERT S5 LA YRR
OB TH 5o WP O REHIRERE T I 5E D S
N7z RS 20 5 I £ TOHIR (Pre-Harvest
Interval : PHI) (26 UCTy A4 FI A4 ViZid sz
B HE T R D 53— 1R L TN BRER
FUZEEN L Z ANTE ORI % %0 5o I4ED R
WRBIZE RO L e WERIAE L TW A DS,
R/ RO O, VEW Al £ 721 3R D)
I—3arvEREELTYAZZ5BMLTVE, 2D
FEERIC IO IR & Hialr, LR AELQN»EE &
LoTWwh,

BB ERD = — X4, 20174 DU 13/ 10 4
NFLZeRER B u— v A 12 & 2 5% (Fig. 3) .
20204F- %> HIXAERS - AEEIREE . 20234F 113 R
FBOM YA E TS 512 R 572,

W - IEERERERIL, I UNTFAOBREEEOF
fliZHWE T2, (EOWEHEIZRLD, MERE
WA DOREL 2 W EW R X iG55, 5
MR CTLEL SNLZEEZHRNT 5T LEHFRETDH
%o AEORKE SRR, 4720 OFE=, BAEDIR
BRI o EMFEEEHE L LT, £ DY

BEE Pesticide spraying scenery on a rice field
using a small unmanned aerial vehicle

(UAYV)

The operator controls the UAV at a constant
speed and height.
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m Pollen collection scenery of pumpkin
flowers during a residual test

The petals are removed, and pollen is scraped off
the anthers using a spatula or similar tool.

%mwfmﬁbfétomid&%%ﬁﬁéﬁfﬁ%
ZERILL 720 BAERTOAED H# 2RI TEBRET
B S TH R 2 RIS 5 T, AERICB W TIE
&~ BITEM DTE TS % 55 LSRRI 5 22
COTIEZ L L7 (Fig. 4, 5) o Shbid, 4tk
MBE OB REMTHLEHAL TV,
REFHEREARIL. BERORERERICHT
LIMRAZ/LIEEHMELTBY, HTEEBEDE
RPFHHAE L %%, FHARBETIZS 7—IVE RO
MHX L R ORBB 2R T 5 2 EDRETH D,
W AT BOE NS BRI ESESUN 2 v 5 — ) AT
FERTIL R BB D1 0 2 74 L B P A RAT L % 28
5. RB3sloRERE Elt L7 (Fig. 6) -
TEEOREBRIIANAL O BEERE L L. Rl e
V7 MCFIEOMES I HATE 2, 5 TIRE
TR Y AR E L CZEEL TR Y. ML R ER
FUCBIFAHEORDVDEDER->T WD,

(5) BIEBGFFHFE R TRD LN L 5H

EIPMIZB VT, 304 (20184F) o RESEHURT 2L
EIZ & D, BEOREMF X ERIL®E (OECDAF A
FI4 V&) IZEATHETRELAE SN, FH3
4 (20194F) 1TIEH LB dk H s Rk o LT 5 5@ 0
SNz, TR, BRESHBEFOGLPHERTHW
LM, A RS54 VICHILT, L) EWEHE
PEEREASRD NS LS 2% 57

O AT D 4 31
WE, SIEOEPS RETAL FF4 L LT,

FIZDTDL 0D 5,

e [EP : OECD Guidance Document on Pesticide
residue analytical methods"

o WM : SANTE/2020/12830, Rev.2 February 14,
2023

e >k[E : OPPTS 830.1700 - Preliminary Analysis'
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Nectar collection scenery of apple
flowers during a residual test

A capillary tube is inserted into the base
(nectary) of the flower to suck up the nectar.

Pesticide spraying scenery on apple trees
during a pesticide operator exposure test

The operator is equipped with samples (hat,
work clothes, underwear, gloves, and suction
pump) while spraying the pesticide.

INLDTAFTA ITHERLT, HIZEHEL:
WY oAk I E L, BIELHE - BEZAETLHZ
RN R ARl 2 EM Y 5o FHEEE X IT O
Yo
o IR - RRRAL WP O< MY v 7 AFELE T T,

AT S E % X LTINS A BB o
o ML AT R E ORIE L WEIEE (¥—2H

ML) ORIZ, AR (—REBIBEER) 275

M BEER e AT E DO URBEHPH I B W TIE

MICERTE S L 2R THERFET, TOMMR

%77 7R L72H OO KEHL,

o EETH : EPIZBT 20N GWE 2 EHT

EHHJE - WETERT X 2L
o MRHIBRA @ fED S % b o THRINWTREZ IR/ E 7213

Be/NRBE . B BRI O BARIREE
o FLJE NN G EIREEASBL A O RE 2 AT (5
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Principle of ICR (conceptual diagram)
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m Methanol yield obtained by ICR
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Pilot-scale equipment
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!

Methanol
Unreacted gas (Recycle)
Methanol

m Methanol production process (upper; ICR method, lower; conventional method)
The numbers represent the relative amounts of fluid at each step.
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HHIRTE DL LI b,

Fig. 6IZEE T ADIE KGR A 7/ —VOREHO T
B BUS TS D 28888 # ICRIE & e kT
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part only)

Fig. 7CiE. CO . RZOHEP LR LIz ¥
)=V i5b T TCOEETHRERTHITTLEAF—24

BIUBEBDIOIANF—IZOWTICREEMEREED
W %475 Twb, ICREIZOWTIE. Fig. 60
i3 & U <7 ¥ 28 ACOHEALEEA5% Tl lE L7256
FHEL. ZOMHEIR/ S, 0y MERICBIT S ERY
WEz 7 2%, 22T ICRETIE, kL
72 BB S - R Beii ik oML 2. 2B b
BB DO THRIZE 5 TT 78 ACOMEALE % R W EE
PRI L. COFBICE D, VDB E X725
WK 7o v MR REE 2 505, FEIZT Y8 RCO,
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Steam & Electricity
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Conventional

Unit energy consumption based on Joule

Comparison of unit energy consumption
(Steam and electricity)
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. AW EEETOEIE) X 7 13IEH I (Fig.
1A) . AGPOBFELRBEM & LTHREIN 5,
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V= hbHEEIN, bbb, vvA~<s0O
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A
Paraprobiotics

Inactivated microbial cells Definition

High Stability
. Heat
A Resistance
very low Risk of AMR
ry induction

Live microorganisms

Moderate

Low (variable by strains)

(A) Comparison between paraprobiotics and probiotics (Abbrev.. AMR, antimicrobial resistance)
(B) Electron microscopy image of Lactiplantibacillus plantarum ABG0016 strain

) & L. ABGOOL6HIZSIF MM (0~43MH) %
L CHE TG L7, BB B % BT 5 7
O, ERERX AR D Clostridium perfringens (55
W) ML, HEARBE 2R L2IRETEM
DRNR % FHM L 720
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f ROk (FCR) 28 L72fR, MIDX B LT
HIGHIX TR ER =25 E L. NCX B X ULOWX
2R L CTREETI A B DSBS b7z, FCRIZDWT
IZIMIDIX B X HIGHIX IZBW T, NCXIZx L THi
FHOE B EN D 5z (Fig. 2A) - FBTHIC
DWTIE, RBRXEICHEINA R EIRD N LD
7z (Fig. 2B) o itz A LA ERKTH S
EPEF (European Production Efficiency Factor) % &t
HLUZRR, MIDR2iR b m\WEZR L. NCIX 2 5#)
4911 1L 7= (Fig. 2C) » EPEFIZ 7T A 5 — 1

B HPREZMBIREETH ) Z ORI a3
FEHITH L TRELRA 87 MIhb EHfEEN S,

&Y TAHICELBZINTTANIF T4 R
DEAA DX LER

NG TUINA F T 4 7 AR T B BRI,
ORERREORE. ORIFICEDEIC L 2 M %
NBREOZLTH S L2 b b, ABGO016HA D
EOTINAN 2 XD EEHT B12b, THAT—b
B U728 > 7V 2 B TR 247 - 7279,

1. REERRICRITTHE

ABGOOL6FRA i BRI R AT § B % RFAli§ % 72
O, BEEH O A b A A (FEMIL A EA S % (R
WH) #AFHEO IR 2 RPCRIC & - THIE L
720 ZOKE, IL-12,71L-10TFN-a /IFN- g DY

A B . C
BWG and FCR Mortality EPEF
7.0 480
6.0 470
e
2 = 40 440
@ 3.0 430
20 420
1.0 410
0.0 400
NC PC LOW MID HIGH NC PC LOW MID HIGH NC PC LOW MID HIGH

mmBWG —e—-FCR m NE m Others

Growth performance in the field trial

(A) Body weight gain (BWG) and feed conversion ratio (FCR) were calculated. Data were analyzed using one-way ANOVA
followed by Fisher' s LSD test (P<0.05). Different letters denote significant differences. (B) Mortality rate by cause was
calculated. NE, necrotic enteritis. (C) European production efficiency factor (EPEF) was calculated. The score was calculated
using the following formula: (Livability (%) X Final Body Weight (kg)) + (Age in days X FCR) X 100. Data were analyzed
using one-way ANOVA (P<0.05).
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Data were analyzed using a t-test (*P<0.05). Groups: Ctrl, control; ABG0016, paraprobiotic ABG0016 strain administered
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HEALRC N R & O EICH S T8 2 LG SN
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T4 7 AN CEE R T 2 Fis %
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(A) Microbial composition (B) Abundances of predominant genera are shown. Data were analyzed using a ¢-test (*P<0.05).
Groups: Ctrl, control; ABG0016, paraprobiotic ABG0016 strain administered
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Formic acid Acetic acid
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45 3000
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S S 35 3 2500
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m Concentration of short chain fatty acids in ileal digesta
Data were analyzed using a t-test (*P<0.05). Groups: Ctrl, control; ABG0016, paraprobiotic ABG0016 strain administered
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DOYERA e S 7202 iPSHIIE I B 6 < i O M 7
Er S, 1ZITTRTOR MERRIC LT e
HEMIILCH %, REICHWR T I L HEET. KIEME
PR LFEEPBIETHIENTELD, HEER
B e EM R & T o 720 IPSHTIE D FEWE . [E AT
KEFFENTIRSE GRS b Rz 1320124F
2/ —NVEEZELTWA,

Z OIPSHIL B OEFRISH 2 L9t Z B L T
B Rt & M7z A R SEPSHUBEIEZE AT Tl BRIRHI L2
&Nk MPSHIKIRRD . EAED K83 vk
A BRI 2 KIS LFFE T 2 HE ORISR L
729 20184E 70 & HUER K AR IR SR Y B b (riKsbe)
2T oMz vz i FERBSER SN, 20
FEHI320254E ICNaturesblc B S Y BBRTIE, 7
ZHORBEHEDOPMHIABRM SN, EELRGESRR
PFRO LN THERNL % < &P TR S 7 I hE
BT A ERCERFRL, P83 s LCRAE
L. BRI % TH 56610 ) b4k TEB D
EDSTRO S, IGERAT OB E A HED S FER) & e S
N7ze THITED, b MPSHIBEHR K283 2 piitmr b
RO EVEDFERR S . BRIMEDVRIEE S 7z,

2. FRALEITN—TIh T 2BEEEOHEER
K7 7 == Tl 19904EACH & M A 5E 1245
FLTWwS (Fig. 1) - OB TIE. Mk ER
FRALEGW T, BEE 2T MR S O 2 RS
HIERHEE LTV 200740 & M PSHINE
DB % 2T, 20124E 1IN RE LS & BB, #
A ONGH 2 AL L, BBk e LT
A - MR LR (RACTHERAM O & &
RBHUE) LB EF7z. kbR SH (kL
) 2BV TH, 200340 SALEWE o & VR~
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1987/ (Sweden)
Aborted fetal-derived
midbrain tissue transplant 2006

-Academia iPS-cells‘invented

2012
Shinya Yamanaka
received Nobel Prize

2012
Enter regenerative
and cellular

-Sumitomd Pharma medicine business

2017
1990s SAKIGAKE fast-track
designation granted

Neural regeneration
research starts

Clinical trial began at
Kyoto University in Nature

April 2025
iTrial results published

Conditional and time-

iPS cell manufacturing
facility SMaRT completed

IMarch 6, 20268

limited approval

August 2025
Marketing authorization
application submitted

December 2025
Orphan regenerative
medicine designation
granted

History of research and development of regenerative and cellular medicine for Parkinson's disease

DIHEHBE LT, BHRUIZICIDMATED,
E . HFFE R 56 N LA sE & oL FgE % S0k L
TWize TNHD ) oy LIfGEE S FiA - Mg
R EZITAT L 720 20144E 7 & AR R 2P SHINE
WrgeAr & e MPSHifL o EH#RISH % Hig L 72 L ke
R L. E8HOWFEE % IRE L T, T3¥kICm
o ER g R AT, BIZAE WHONA =D
W TIIAMOMEER L) BmE LM IRt T &
B3, T tR DMK R O 7o DITIZ R R =R
FEDSLIET, k70 20 BB LR MR &
MWHETH o720 Z2 T HEIRGHEESR, K5 X —
T O AR e A B A — A — L JEF TR L
WPITEA L7z, 2, MREEMI—EDIELDE
BEOMMOERTH S, ) LA —thE2EHL
TEHFmE LToMEZHRT 51203, TR WERFE
(CQA) Z{HR L. mBRHIEZ LT 2 LD D >
Too BB, WPEEHERHICBWTEEREOMED—
BRI 201I2b, CQAIZHED W@ Y] 7 W HF
filivk DA AR D ST Wiz, Th SRS OR
AlE, HAREBRZEH ISR (AMED) $362, 448
B CRAKAVEMNOERERE L LTRIRE N7z, 1EK
77— HEEE E D, F0SEADOHIM N v
AT 7 —%fT57

C O, JeBR RS R 2 W O ¥E € % IPSHIT
HREGE LTHOTZIT AT LI L7z, 20184F
WZIE, PSS LRSS e MR 8 o A 7 2 2 2 L
7o SR OIPSHINL i B fiE (SMaRT) 23%ER L
720 WAIPETITONIZRRTIX, A O3B TIER
HKFCTRE SN7HNEDS, %F04BTIESMaRT T
HR7 7 —<HUR LR cRE SN il

Az, BEGOBY: - RBEFHOLH X, MEOF
S FEMOBE S ERLERE SNDH, AT
FHIO R, ZOF LM E RN - EF TG
L, HlLREEmEER ZEZEH L, ZL
Ty 202548 HIZH KIBE T b N7 BB O % D
SR ISR A HEs L 72,

3. HIEREEBERPEAFLHIERADEWVE

Wz ) —XVEZEE. HARTIEHAE - fifz
EHEDOFEHLE L 2 B EHIEE - BORAHHIR TR S
N7zo 20134F DRI i R A2 S5 0L O BT R S O
JBRAS KGRI L O A & R, 20154E 12 IZAMEDAS
AL S, AT THFZERISE D 5 FEE E TR — KW
2T BARGIDARREAL L 720 BARK S Tl L 2E
POHRBET, 77—~ TREHEEOREICE
WC, AMEDX ) —BE L% 2R E 1T -
2o SNOOHIEMBIMLIE. 7242 =7 OWFIEH
I HRFERIIBITLBWRE o7,

DEo X5z, EENZENENR > TEHYHM
ArEBICERAEbEHERE LT, 0ED RIS
X AWFZERFE OB K L, i FF) OiPSHINLH R
FAEREBSERS (75327 ] SHEL,

SRORREXABERLEIN-T

AL 7V — 713, RACTHERADHIZER 5T,
K7 7 —~ DR MRS, A0 THAL -
SIHT - SRR BB, 7% 5 ONSS-RACMO D # ik
Ptz sk L. 70— 7 aff e LTRARKT L%
HPTEhHLEOMEZHHLTVE, 2HL
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’ Parkinson’s disease ‘

Loss of dopaminergic

Dopaminergic neurons

Striatum g&/ neuron i

Substantia nigra

Symptoms such as tremor,

bradykinesia, and muscle rigidity

Transplantation of iPS cell-derived
dopaminergic progenitor cells

DA synthesis
Improvement in levodopa response

Dopamine

# x

DA release

Dopamine-mediated
motor improvement

Cell therapy

B Expected mode of action of iPS cell-derived dopaminergic progenitor cells

T2 N—TORENEERIS, ER 77—~ Th
T3 T R EEM A & Ol &l U T Bl R L & ML
N AR S, IPSHUIEORIANIZE D & BLE ARG DO
B YRRISE Vo REBREER L CE 72, 5%, 2
NoOREMEE D L2, BN R O %2 BREWIZIAT
B, L)HEMETE L oM E LT L 5 PR
L 70— NVIZHIE LTV, TAY 27V, 2
DY MADEE—HRTH %,

LT
1. HEBIE

T AT = 7 VIRIEACIPSHIILH R B S 3 2 ki
Rl CTH 5, AL, BEOREYELE IR
EPBESN RV =F Y VIFEE OEBERD
PEIHEHEING, BRE, BNICES L P33
AR B8 A HAWIZEA - T 2k
WA, BEWHBEONRLBDOL I EPPFESINS
(Fig. 2) »

2. ZFRUHARITASEHE H L UAXRAFRICH T /-

BV A

AR E RO 5 R OWIBRA AGEHIE L. A%
BIRENZ LCEE BRSO LT, et —%
OENMEDPHER S NZBBE T, IR T 7 2 %
ML T AHMATH S, WRBICT—FHINEL.
BB X ORI OV TR TR L7z LT, 1]
BRI F EEAGRHEE 2179 o

WRFETR DIRGETIL, B E 2V 5 2 % 0F I Rk
FEBE 2~ & Sl H S T O E UL 2 i FH B A %
FEMT 5o T2, WO AMEOFM T, HERE
BOBBERMRTHIEPEBEL 5, BT
BOMETEZ XM HIEEE LT, ExmLalahikL
72 IRRE T OEBBERERHI AT DAL, WHESRD LN T
Wb, F72. PETRAEIZE D, P33 UARHIRR A3 4

HL. BEEL TS ZEDMERSINIz, TS ORI
AR LETH ), BEZHETII fTbeEnI L
PH. ARG T, BEBGEEERRAB (Phase 43K
B) L LTIhooifliz&OitRRE TV, Z4
B LOHMNEZHERT %o

Phase 4:RBRIX7THERX CTHEM L. FEBHREEEIZ
BB TH L. R L5 BEDFRIIRADI0HTIX
18 UL L65 LT T DB D5F113655% % 8 2 5 IE
Bla x5 &3 %, Phase 478X CTld. BAEZ24ER 7 +
0—7v7%47 9,
HRBHLDOPIINERE T, B2 2RILT 5D TR
%< FPITEY) e RH & 2 72RO - REE R IS
BT, Phase 4D EH O A% LI HH % BLG
T 5, 2~34EM TPhase 4iABOBHBFHEEKT L.
Z D%, FEMikEREDS L W REEOHP % BRI
KT BEMTH L, oM., BHUIGER O ARG & E
BIEMOIE, MR OEMZ ML T, BHREOEIN L%
XoTw<,

BbH)IZ

Ze kRO BRAT KGR O BUAR PR R D FESE 12
BUIBLREGIANA =V ThHBHD, BREHTIER
Vo FHERBCHT 22 02T 28BN E L
T RAEZDS L. LEETLEEFHEICZITS
NBEFE L THEIHEEIIRT 2EEVH 5. €D
7o0I12iE, ERKRTOMHZ @ CEINZE Ty A%
PAEL, B Z2HFTTWL I ERRDPER,

T/, 2O LMY MAZ, TAY 2T —BIC
LEEDLDOTIER V. 304EM LT R RRITHROE
WZIEDLK b2 oL, Sk Mmoot aE
W2 LIEBERDZEPMFIN L,

S, EEE O SEIC— R oM
L. BFEICEIIRVIOERNEFTTVRE 2,
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N AR[EF TBIO+ (1 EAF T T X)

sme 2 . fusee feoee
A ‘,,‘
|o|leo|e | &

MR b TSR AL FJERT
Bos &
O EXE
B o E O
[LER -

(2C®IC
WERRBRILDOMEAT L HEET 5 AF v 7 THITAEE
N5 BREG R OWEIME 2 T FIT, EE U B e 5
Kk E 4% (COP) 213U e ¥ 2 EEZHDOYT
. RERNEAAHME WATLTT T AF v 7 H Gt
B LOERBEF~NOBATVWHEERE L L ThE
DFENTWAS, JFliZ, TIAF v IrDITATH A7
WERE IR E T 5 ERRY 2 WG R A DORESE DS HE
B S, AL EIEARLED S O BFH & AT REEIE O
MRS LN T VD, 29 L72@lioh T, HARTIE
20194E5H1C [ 79 AF v 7 BIRIEBREENE | 233K E &
n7zV, ZoimsTIid, [3R+Renewable| % JEAH
SL LT, Ty TIAFy 7 HEHEOHNK, 1)
I—A - YYA 7 VEOM L, FHERATITAF v 7
D100% BRI, SHICNAFTRAT T AT v 7 F)
MR &L LTS, BEMELTO
NAFT T AF v 7 OBEALKPHMEIAE DT Hh
7oo F7o. REMEDOFEATN % ED B 720D HARN 71k
HIEEE LTy 20224E4 12 [75 AF v 7 BIRME BRI
W (79 AF v 7 BHEBRE) | M7 S h?
M. 79 AF v 7 BnOBREHBRE 2 S /M. HE
Hi, B - VYA 7 NVICED T 794 7 VERE
LU, MRSt ORE, g T I AF v 7 RGO
fEHOAEAL, BIHERIC X 20BN OIEFE, F¥ES
WX BETERNL - VA 7 VEH 0 FEE ] EE S A3 B

Iba&nzzs B, NAFTTITAF v 7B AMRHEICEHL
Tl 20214E 1B S N7z [NAF T T AF v 7EA
O— <y 7] IZBWT, [20304EF TIINA AT T
ATy 7 el KB (#920005 b ¥) BAT S| v it
Ry TLRXVOBWOLNEA VA =Y A9RENT
(AV-EN

Fig. 1TRENB LI, "M FTFAF v 7 ki
SR T I AT v 2 BX T3 NAFTATIT R
Fv I ORI TH Y EGEEE VI BRREE N < X
EV) EEE DR B SATZODHENSSHEND
bDTHbo "NAFTITAFv 7L TINFETHH
ENTELDOREINAFTIAF v IMEZFDLDOTH
D, ZHICRE S NLRMA ORI T IcH#ED 5
TWirdolze 79 AF v 712, BALRIEAL A1
FRINGE], i ERA IR AL WAL EERA. WA A%
Al EWMLAL ZUEH]. FolEA ER BAhFle LS
F I REMANLEEINT VWD, Lo T, AY
W75 AFy 7 EBRIERO DI, BBESINLR
AN D AR F 721354 F~ AHRE. 55
FEOM G MR DI ENEETHLEEZLND,

Wik, 194940545 HE TOREICHI VY
W R E LT Z VR WHRI O —F 4
YTHNR=Z—=L LT, AMEET ANV AMITRED
ZRR BRI A A 2 BE L, AL TE
720 AL BHE, ChFEFCTH>TELMRAZAENL

4 )

Bio-based plastics ) CBiodegradabIe plastics
i PHA
Bio PA PBAT
Bio PC PLA
. PBS
Bio PE Bio PBAT PETS
Bio PET Bio PBS
) etc.
Bio PP Starch-polyester resin
etc. etc.

\J

Definition of bioplastic
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TNAFT T ATy 7 FIEMEI O T % ED, RN IAFMEEMTH B, TNHiE, PLAZIZLDET
BESET I AF v 7 THEHRYIE (PLA) & LEGBETS AFy 7t omnlEtEsAL, 4
WA AT BN [ liE] TBIO+ (74475 BHORETEN WM L HEHEEEZ 5 TE 5,
) #BIE L7z, TBIO+®D 54 » 7 v 7iZid. BPC Table 112ft#W7%BPCY ) — X (BPC-110, 113,
V=R, BLOBAEOES @A TH 5 ATBC 117, 137) OHEEERT, BPCY) — ATk, AT
(TEFNIZZVBN) TFN) 1INL F < Ak % ZFNVOERTHLIANEIEEE 7Y a—VHEHRT
#H L 72Bio-ATBCoS & ¥ %, VA= VEHEDMAEDLEEEZ DI LT, WAL
FREE S TBIO + O 4id. 100 LoE#iz o LCOM a2y N a—VTE 5, i3, K@ik
SHELFDOHIET L A2 KT OIDE LTRGEL HK2PETHI LT, Bill - HEBRE T COBNR
720 TBIO+®Ti&, HRMLY & Terra (MEK) % Bk 7)) — R (BPC-113) ®°. AR A HEHIHEA5.2x 107
L. Ytk & shEkBREE. HAL OFAZRE L, BIOWI Q - cm&ENHERIEERE (BPC-117) %S¢
A RYER X UNA < AHRER L W) BRE AT LI ENTED, 72, BPCA3TIZ VW VAR VEDE
%o WiEIZ+ (75 R) (ZPlasticizer®Plask I (7 MM EIZL ) BuitEatE R, 2D X912, BPC
TR) TBHEV)BRE R, Y= RE, Yo AFVALFERE WA Z ETHE
PN TR T2 EATE, 7Y — N FFEN
TBIO+ (F1E#7Z5X) BPCYU—X IR Z . T, SN A~ AR E, HADRE
1. KUELER (PLA) NDEH WEHETLHIL—F2AKTHIENTEL, &TO
REW R ESRNET S5 AF v 7 THAHPLAMIT O] 7L — FIZB\WT86% LI o B 7 A 53 % oR§
WHIE LT, WREDNT v R & QIR & BN & &Iz, BPC-1178 X U'BPC-137Tid, EHD Y%
A A AR - THAZSE VMO TV VRV, 7Y a—VEBIOT IV = VEHIZETN
olze Miix, I FE TH o 72T A 7 VALHEAN & 1% AF < AFEREHVD Z EATE, FNENI100%IE
MU, 7)) — ML EOR IR ZPLAINT N A WA F R AEEA LTV,
F W HITBIO + ®BPCY ) — X %58 L7z PLAIZ KA H ok T IO Al 22 2R 5 R 7 9 A
BPCY VU —XE, PLALR EOAESRIET T AF v Fv 7 LTHEBENR TV, MFEdE: & BRI
ZWCHEETBIET FNVEBROBEES T A T OV RN ] WCHREA AT 5. UHHEOTBIO+ ®BPCY Y — X
THY. TOERFMEX. (K)) 7TvFL o7 u\HAK%wﬁﬁﬁ%%?kk%K%®ﬂ@%%%
Va—nV/BESAVK B (BY) TuxL WX, B THEWEE 265 2PLAIC KM% 15
FY)IA—=VEITNFVI—FN,/ FThA— NG ED L. BB 2% 5203 CT&%, BPCY Y —

- Physical properties of BPC series

BPC-110 BPC-113 BPC-117 BPC-137

Standard type  Bleed-resistant type High biomass content/  High biomass content/

Antistatic type High heat resistant type

Biodegradability (%) ” 88 86 89 96

Bio-based content (%) ? 49 47 93 98

APHA scale 30 30 30 30

Viscosity (mPas, 30 °C) 95 220 100 100

Relative density (20/20°C) 1.106 1173 1.138 1.056
Refractive index (at 25 °C) 1.456 1511 1.458 1.458

5% weight loss temperature (°C) * 236 226 223 256

Weight loss (% at 200 °C x 30 min) 13 16 27 5

Volume resistivity (Q-cm) 32 x 10° 23 x10° 52 % 107 1.0 x 10°

1) JIS K6950
2) "C analysis
3) TG-DTA (under Ny)
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NeatPLa M 6

2 296
BPC-110 289
BPC-113 5 300
283
B o )55

279

B o ——— 077

0 50 100 150 200 250 300

(%)
15phr  m 20 phr

Ratio: PLA (NatureWorks | ngeo 4032D) / Plasticizer = 100 / 15 or 20
Kneading temperature: 190 °C
JIS K 6251 Dumbbell No. 3 (1 mm thickness), pulling speed 200 mm / min

m Tensile elongation of PLA with BPC series

BPC-110 13
BPC-113 16
BPC-117 27
BPC-137 5
ATBC 100
0 20 40 60 80 100

(%)
Weight loss ratio at 200 °C / 30 min

B Heat resistance of BPC series

ABAIZ X ZPLAWBYE (BIaRMTY) o FHififs R %
Fig. 21Z7~r3 . BPC-113% k&, PLAIZK LT15 phr
(parts per hundred resin) OEE = T250%LL EDF]
RO EFEFE L 720 BPC-113% 7234 T 20 phr
DEMTHFOTBRM I Z R L 72,

WYWHNRT I AF v 7 n0@3MT S [71)—F]
uggﬁﬁ@$ﬂ%¢\%%ﬁ%®ﬁr‘ﬁﬁﬁﬁﬁ
DHAESCHBIARZ EOMELZG| SR §720, 7
— FHIEEELIEETH S, BPCY) —X%ZPLA
WCEA LA oI 7Y — M (80°ClBIT 27 A
M —2OHEREWADE) OFMREREFig. 3ITRT,
BPC-113i220 phr®OEL A8 TH Ha R HRIZ07% TH
0. FEIENEFERDTREZR L7, $72. BPC-110
BLUBPC-117I22oW T, W% %33 515 phr
ORETHA%2I 7Y — FEEER L 72

IHIT, AN E > CTEELZEERETHD., 7
?Z%V7®Wﬁﬁﬁ%%§§526m%ﬁ%ﬁg4
IZ/RT o BPCY ) — A TIZILHWTHAITH SHATBCE
g L CENZmEE (2000C TOEBRAF) %R
§o FFICBPC-13713, RHERFEMEIZ X 0 NSRBI IR
DA EREMN N F S, EEROBREEE f oI
DEGTHHPBEIFICDE LI TS,

NeatPLA N (.3

P ey 1.9
BPC-113 oo
BPCAT — 1.7

BPCIST —— 3.3

(%)
15 phr m 20 phr

Test piece: 50 mm x 100 mm x 1 mm
Dryer: Geer’s aging oven

Bleed resistance (Weight loss ratio at 80°C)

ZNXHIZ, TBIO+DBPCY ) —XidEEIT AT
VOB EZBALEEDLI LT, STXTRENEZ
Fou WA ORGP TH 5. S HIZPLANDH
JABNZOWTHA L7z, v —AT7 k5 — gL
PLADS DR T 5 A F v 7 ~DFEHHWHETD
0. BHEHSENI E VLM TH S,

2. RUEIEEZIL (PVC) "DiEA

FNA A AEOW AN, ESRET T AT
23T TR IREGRET S AF v 7~ NDEELE
Vo JEESMRYE TS ATy 2 TREMR R LY =
WV (PVC) o¥ie. WHBAIOMHENS Wz, /N1
FRAEOBH T HH ZFEH T 5 2 LT BAREA
AARGHE RS JORA) B A2EWEED /N1
FRAR = ORENWREE 7D ZD L) BEFRD
By N F < ABEH98% & VW BPC-13713PVCA D #
HPLEENTw5,

BPC-137 IHAHDOPVCHEIF WA & LTHS5h B
ATBC. Y4275 L7 I~x—} (DOA) . BXUYH
7F V7% L—1F (DOP) #ZNENPVCIZHEH L
7oAER A Table 212783, Bléid. PVC (FEAFEEL000)
SATTVVEBINY TN AT T YRS TR
& A WA =100,1 705,73 .50 L7z,
BPC-137i&. T 81 & B L TR AR A KT
(LOX10° Q-cm) ZRL. FA Y — MIEWIFER L
PefE (28%10° Q-cm) 2592 L L bIC, 7Y —
FEHEDBENTVWL I LR D, BN AR Tk
BRI CTHEMMEL AL TV 5,

JNA FF[#%| TBIO+ Bio-ATBC

VS RAEIZ D72 ) WEIRSE L TWAHATBCIE. H
RNA KX T T AF v 7thex (JBPA) OHGEMET T
RYT 4 7 A MBS (B8 5B30050) ShTw
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L1588 Physical properties of PVC sheets with various plasticizers

Volume resistivity Bleed resistance Tensile 100% modulus TenSﬂ.e
strength elongation
Plasticizer I diately af Weight loss at ngﬁgﬁteig A
Qcm mmediately alter 500/ 4gpr  MPa MPa %
sheet forming %)

BPC-137 28 x 10° none 22 22 7 397 86
ATBC 19 x 10" none 14.6 22 8 337 86
DOA 34 x 10" none 105 18 7 401 83
DOP 2.8 x 10" none 35 19 10 330 84

PVC sheet: PVC (DP: 1,000) / Calcium stearate / Zinc stearate / Epoxy plasticizer / Plasticizer = 100 / 1/ 05 / 3 / 50 (phr)

Kneading conditions: 100 °C / 3 min then 160 °C / 17 min
Heat press conditions: 185 °C x 40 MPa, 2 to 4 min

1) none : No bleeding by visual inspection

LN Properties of Bio-ATBC

ATBC Bio-ATBC
Biodegradability (%) ” 82 82
Bio-based content (%) ? 30 89

JBPA PL Number

B30050
B60409

PLA, PHBV, CN, EC, PS,

Resin with good compatibility

VA, VB, VC, VCA, PVC

1) OECD 301C
2) "C analysis

LESREEAITH Y, HRRZELE { OETIX

MM L LTSI TwE, EHICZE0E
T, AEMEENT7ANVLAET TR, A,
YHER, R, A U FE Vo RERVHBETHEE S
NTWb, 4l BEEAMOS SR 5EKEO7z0, K
B NA F < AFRHIET L, N1+~ ZAEZ#90%
I2F TH®7zBio-ATBC% B% L7z (Table 3) . Bio-
ATBCIZ. TERDATBCOH T 5 IR~ BEN/-0]
MY MENE, IMTHSoMRkEsEE) 2 &R N
AFTAEERELEDDLILIZEI LTS, BPC
YY) =R Ty ZDBio-ATBC b A 45/ N 4
S AMEA L LT, EROMHIZBIT BHE =— X1
B2 57200 7%, NA F < AN WA E KD L Hi 7
BiNOER% % 2 Tnb,

BH)IZ

REMEZRRTL0EOOFTEELT, "M+ T
FAFy 7 FETETHREENHELTVWEDS, ZOR
TFNC S AR F 721354 < ARSRYE, 5 Wit
ZOWMG Mz b ENEETHLLEEZOND, &
[, MAEABRSE L 72N A WA TBIO+ (514 ¥4

75 Z) BPCY') — X3 X UBio-ATBCid. PLAZ%Z &
HEGRNET 5 AF v 21RO LA HA L LTEH
Thb, £/2. Ihbix, PVCHR EDIESHRET 5
AF v 7 ~OBEHABUEETH Y., PVCEGDONSL =
AEEREDODLIENTELIEDDL, S BEETD
SRR BIENTE S, APz, Y
FNZBR S5, B2 & ORI Vo BRI L.
R RE R EOEBUNA L THEML TV E W,

5| XK

) BEEE, “T79AF vy 7 GHEMEERBKEE] 1250
T”, https://plastic-circulation.env.go.jp/about/
senryaku (S8 2026/4/7).

2 WEEH, “TIAF v 7 ICHRrEHRMEDRE
M B R, https://www.env.go.jp/
content/000050379.pdf (M 2026/4/7).

Y WA, “NMFTFSAFyr78AT—-FTy
7”7 https://www.env.go.jp/recycle/plastic/bio/
roadmap.html (B 2026/4/7).
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GHG Reduction through low-temperature
decomposition of ammonia and nitrous oxide
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Identification and characterization of a circular
bacteriocin, garvicin SC, a novel garvicin ML
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Freeze-dried lactiplantibacillus plantarum regulates
formation of extracellular traps in penaeus vannamei
ex vivo
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Identification of mosquito olfactory receptors capable
of detecting nitro compounds
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Structural and functional insights into lactobacin
A: a novel non-pediocin-like bacteriocin from a
Liquorilactobacillus strain related to L. mali
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Quartz-free hydride vapor phase epitaxy for production
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Extremely small trap concentrations in high-purity
n-type GaN grown by quartz-free hydride vapor
phase epitaxy
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Effects of 850°C annealing on near-surface defects
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structures
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Gas chromatographic determination of ppm-Level
carbon tetrachloride in wastewater using a flame
ionization detector and nitrogen carrier gas for
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Si-doped n-type GaN confirmed by capacitance
transient spectroscopy
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An evaluation of the human relevance of the
hepatocellular tumors observed in mice treated
with synthetic fungicide, pyridachlometyl, based
on mode of action

JIA Wi, TH HEF, sl E7, Bk 6P, &5
2, Samuel M. Cohen™, ILIH %54 (A=W BREaRF-0F
721, *University of Nebraska Medical Center)
Archives of Toxicology, 99, 3803 (2025)

An evaluation of the human relevance of the thyroid
follicular cell tumors observed in rats treated with
the synthetic fungicide, pyridachlometyl, based on
mode of action

NIA Wiy, K87 #E), TR B, arE E, e
T, Bk B, Rk B, Samuel M. Cohen™, {7
fe (EWERIER AR, *University of Nebraska
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Archives of Toxicology, 99, 4677 (2025)

The modes of action for rodent liver tumor formation
by activators of the constitutive androstane receptor
(CAR) and the peroxisome proliferator-activated
receptor alpha (PPARa) are not relevant to human
cancer risk an updated critical evaluation
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WBR BB EAF 220, ¥ University of Nebraska Medical
Center, **University of Surrey)
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Development of a novel in vitro micronucleus test
using human induced pluripotent stem cell-derived
T lymphocytes
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Degradation of the anilide fungicide inpyrfluxam in
illuminated water-sediment systems
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Journal of Pesticide Science, 50(4), 132 (2025)

Indoor behavior prediction and risk assessment of
an active substance in an aerosol for controlling flies
and mosquitoes under various conditions
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Mode of action analysis for rat thyroid gland
follicular cell tumor formation by MGK-264 and
human relevance
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Mode of action analysis for mouse liver tumor
formation by MGK-264 and human relevance
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Mode of action analysis for induction of mouse lung
tumors by permethrin involvement of CYP2F2
enzyme and human relevancy
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Prediction of human pharmacokinetics of procymidone
and its major phase I and II metabolites using a PBPK
model with enterohepatic circulation
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Multistep continuous flow synthesis of 14C-labelled
chrysanthemic acid
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Hepatic enzyme induction and its potential effect on
thyroid hormone metabolism in the metamorphosing
tadpole of Xenopus laevis (African clawed frog)
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Simulation of chemical transfer in the human airway
following aerosol deposition using a fugacity model
incorporating CFD
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Improved assessment of soil nonextractable residues
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induced by epyrifenacil is a secondary effect caused
by prepubertal anemia
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20254E7H2-4H

PXBY ™) AFFROEEAMA X - L T &FALIH
BREXIED 7 272Dk hREMETHE

Rk ¥ (CEWBREER A JERT)

HAZEM B E & H40MI4E S (5THR), 20254£10H20—
23H

CYP2F2/ v 7T "I I RERAWVENILA NI D
V) AFEDS AEREFFERTE LU E MHEEFHE
AN R, A #H, #6587tk BORE, R8P iz
(L BREERL A SERT)

HAEMR B2 2 SR4200] H ARV Bl 2% K OV 424l
2% (FH), 20264F1 22 -23H

SDZ v FDMFERICEH 1T 2 BERREMOBRR T LRE
D161
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W, B S0Z, fik EDHE, REP Bz CEYBREERE:
WFJERT)

HAE MR B2 2 G542 H ARV B 23 K OV 24l
2% (FH), 20264F-1 22 -23H

1XCHITHERREMORBREISERL 72 & s
RANET T VIRBEDRLUES]
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B AEAR, 18(1), 36 (2026)

IFL—ZRRARPICH T BERRRRDEHE LM
EBAINEEE)

AT I, fhEE ORI, B OSKRT, & ST (A
BRI V5 —, IREBRY)

HARZEAN 33 RaETHEY Y RD Y L2025 i THE,
(2025)

Hazard analysis for accumulated organic solvent
peroxides using computational chemistry (FtE1{t*¥%
EAL BB IEERE M OETEICRET 5 EbR T
R BET, P FIZE, VL D), REWE SERTT (EER
R 5 — TRRIRE N K F)

The Chemical Industry and Engineering Society of
China (CIESC) (W), 20254713 -18H

Study on accumulation behavior thermal decomposition
hazards of organic peroxides

Tl FIZE, AR BT, R R TIEE D) (R ek
ty—)

Asia Pacific Symposium on Safety 2025 (%[E]), 2025
F11H9-12H

IFL—ZREERPICE T IHRKEDEREENM
EBAIAEEE)

A0 AT, e EORE, B ORKRT, & ST (e
BRI V5 —, "IREBERY)

HARPMRHE e LyY vRT o 482025 (R, 2025
#6H25-27H

RAETIVI Z I LEKEDRITHICRET 2R

AP A, FRE s, TR Oy (RER et v —)
T HERIMRE T ANTE 5 RS (), 20254F
11H27-28H
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TaYT 4 7 A, Vol78 45, (2026)
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[ZHAT Y VASOBEH—EER LO»A &2 H—]
EERT AT VR Y Y A (), 20254E7 HOH

HISHRERC BT XN - RBLAIC OV TORE
T RB™, I SN, £ ES, BIH BT, AR
— M, SRR IERT, R R, BN RO (R Ak
it > & — “KBAKY)

g21mAAraiE s (HARESR) (B, 20254E7 A 29
H-8HA1H

EALIGEREFEMZ AUV /- SRIZEEFICE T 5 h%
BB DOV T DIEE

WEARORES, W &I, T OBLEY, AT BRERT, AR
—RH, SEIEIERNY, EAE e, AL B (hER ek
Bty —, "REAN K

20254F FERK T IR & (BNB), 20254E9H 24 - 26H

BEMEHOY IAL—Ya IlLIERTHE
il dE (L v v —)

[ 77 ¥ MR o@EEAMEES CER | v
KU o (AARBES) (), 20264F2H17H - 18H

HE#S IalL-Yas

[AEOYIaL—2 3>
R R (Rt v 5 —)
L2127, 89(2), 59 (2025)

EZT2EHE2025 7170 R AT LIER G
MR 25 ANTFAR B CEER R v 5 —, "5
RE)

114, 89(10), 520 (2025)
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R & 4, 64(12), 5 (2025)

Accurate and robust numerical schemes for three
dimensional surface tension-driven flow

JNEERE BER, AR 25E, B A (LY
¥ —)

5th International Symposium on Multiscale Multiphase
Process Engineering (F5#R), 20254948 - 11H

Friction effects on viscous Kelvin-Helmholtz instability
in a channel

i B.F-, Thi Thai Le®, Thorsten Koch™ (ZEpE%4r
MY > % —, *Zuse Institute Berlin)

5th International Symposium on Multiscale Multiphase
Process Engineering (B1R), 20254£9H8 - 11H

An application of modified S-CLSVOF method to
Kelvin-Helmholtz instability and comparison with
theoretical result

S A, A Fof, NEM K, Thorsten Koch™,
Thi Thai Le™ (EpE%i43ME+t >~ ¥ —, *Zuse Institute
Berlin)

5th International Symposium on Multiscale Multiphase
Process Engineering (B18), 20254£9H8 - 11H

TOEAEED—I =7 hHoEEPSEREMEAD
I—Jb

ANFAR Fhl (et vy 5 —)

PSE Japan 2025 (B 5%), 20254:5H9-10H

HRIEET IV ERAWESAMEBHEEOBERS I 2
L—>3r

PEEH #EH0%, S FIRER™, /N FI°F, 254 A0k, FlHT
%, R T (oYX V& T =T TIVA
WFFERT, * AR R

WAL e By RERIEICRE D B C§ 2 i 2 (8
H), 202548 H28 - 30H
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VEEH BT, S FRHR™, ANR AF, B fKK, Al
%, S B (e vy V& T =T YT IVA
LR, * R R

b T2Es AR - FUEBA 10 Y 7 b~ 7 — T4
SR RIS GRUHT), 20254E11 H 28 -29H

EEHTIZH T Bshear-thinning i b 5 K 5 & &R
BIalL—ar

JNERR BEOR, ATRR 208, ESH A (Rt v
5 —)

HAGAR ¥ 2 B3R v R 7 A (i
), 2025412516 —-18H

HD I VDXRAINDEEEE DX NEXT empowered by Al
PaEF 51 (DXHEAER)

H DO WDX&EALT + —F 120254 (B L), 2025412
H19H

TTFYTIVE AT HIT 1T AMWEDERS b
PO 5 (DXHEAES)
E2MMUERAREL 2 I 2 =7 1 (H), 20264E2H13H
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HHOAABEREBEICLDIEREREKZ RN Dshear-
thinning A DBYEETE

JUEAR R, AL 5, B B8 EEiaeiizt v
% —)

(b2 T4 HI14ES (RUHR), 20264E3H17 - 19H

5t E - X E

Influence of frictional drag on Kelvin-Helmholtz
instability in viscous fluids

% E-T-, Le Thi Thai*, Thorsten Koch™ (A% 4
FAxt ¥ —, *Zuse Institute Berlin)

Physics of Fluids, 38(1), 014119 (2026)

3y XEM

Time-course analysis of the effect of paraprobiotics
ABG0050 on the intestinal immune system of broilers
AL R AR BRRT R ST EOR T
WA SRR B Y B RE T (CONA A
T AWFGERT, "R ERAE, CBOE RS
Poultry Science, 104(7), 105174 (2025)

Omics analysis of the effects of paraprobiotics
Lactiplantibacillus plantarum ABG0016 on
gastrointestinal function in broiler chickens
UCHE %, B KUL™', Charles Hofacre™, Matthew
Jones™, KB LB, HUEF thk FH ERE fEH
B A DT, 8 B BT R BT, B
N, F)E BEdg™ ONA A T 2 ARFZERT, *'Valent
BioSciences LLC, **Southern Poultry Research
Group, Inc., "7 7 0 HEL, LB KF)
International Poultry Scientific Forum (IPSF) CK[E),
20264£1H26 - 27H
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Effects of paraprobiotics Lactiplantibacillus plantarum
strain ABG0016 on growth performance, immune
response and intestinal parameters in broilers under
a mild necrotic enteritis challenge

WA K*! B 42#%, Charles Hofacre™, Matthew
Jones™, #ife Beih™, SUFF ok PTH B, AEH
B e DU S B R OBTE Y B E
(N4 ¥ A = AWFSERR, *'Valent BioSciences LLC,
*’Southern Poultry Research Group, Inc, ™k B K,
HERE T 7 u L)

International Poultry Scientific Forum (IPSF) CKIH),
20264F1H26-27H

YT X AMEBRETICE SV AFAEERESE
IER

MG ST, /N WACT, ZBP AT, Al 1SS, A
HEdL, fRH BT, WA EREE O A 2 AR,
FREBKRA)

HAfmALAF S M3 - AR S (HH), 2025
#6H5-6H

RS ¥

Ozone water sensors with boron doped diamond
electrodes for measuring dissolved ozone concentration
BRI ISR il AP, R SR Mg ESET PN
EE, BRI RIET RIE BE W EE", kR
WIS (R, s bR B SERF SR, *Pa — oK
L — MIFFEgESs, CBE )

ATP Advances, 15(7), 075224 (2025)

V=24 /RX=2 a3 BEEBE BEHMI Y17
BEEOEBELSHEDBERRERS. BEZEHLT B
X - RERBEFROAZAL Y MY A 7T THIC
TE%-

B (ICT&ELY T4 V) 2—3 3 VM)
BATTERY JAPAN(BT)EE 1200 FERE k&g (K
BR), 2025411 H19-21H
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Direct and indirect influence of amino acid substitution
in acetyl-coenzyme A carboxylase on binding affinity
of cyclohexanedione oxime herbicides

i e, AiE BT R RS, KR TP (7o e &
FA 7)) 2= 3 VIRZERT, R T, s
Witrs—)

Journal of Agricultural and Food Chemistry, 73(45),
28700 (2025)

Novel herbicidal pyridazinone cyclic keto-enol
compounds inhibit Acetyl-CoA carboxylase and
homogentisate solanesyltransferase

et SRH W AE RS, B BER, fRE MM
SE I, W2 527 KM akA™ (770 & 747V 2—
¥ a VBRI BREERLARIEAT, TR A,
bt 5 —)

Journal of Agricultural and Food Chemistry, 73(49),
31130 (2025)

Development of the insecticide oxazosulfyl

Pk A<, BRI, AR OB, A OREE], JOR AT
Pty sk (77 a &I 4 7V 2 — 3 V%R
Journal of Pesticide Science, 50(3), 96 (2025)

Discovery and biological profile of pyridachlometyl
Ay HE—, B B, R AN ORD R, EH R,
AR RN (RERE - RS BT ZE )

Pest Management Science, 81(5), 2442 (2025)

Epyrifenacil, a new systemic PPO-inhibiting
herbicide for broad-spectrum weed control

& HIE, i 30h, B BEE, JE FRR (flRe - RSERY
HHSEWZET)

Pest Management Science, 81(5), 2463 (2025)

Discovery of novel herbicidal cyclic keto-enol
derivatives containing a pyridazinone moiety and
their structure-activity relationship studies on weeds
HFRAE, A 2T, KM BRE (TR &TATY
) 2= a3 YRR, VIR T, AL AT > 5 —)
Pest Management Science, 81(9), 5727 (2025)
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Quantitative resistance to quinone outside inhibitor
(Qol) fungicides in Puccinia horiana through the
combination of seven distinct substitutions in
cytochrome b

PO ME—, P35 L, R R A W (T u&
547V 2— 3 Y%

Plant Pathology, 75(1), €70087 (2025)

Microwave pre-stimulation methodology for plant
growth promotion

PR MR, RN RET, PR HET, N — 3T
ks FERRHLY, W S YW R (T ru& T4 7
V) a—3a YRS, C AR

Scientific Reports, 15, 13903 (2025)

NAIN=ZANG PIVA A= T &FRLU -4 25H
BT D HEREYEEDIEWIBTMROBEE

B Bl RS AT, R BUET A BT 1L
R T ru&I4 7 V) a— 3 YW, *h
FIR)

HHAEEZE, 27(1), 7 (2025)

EECHERREYOLLER 2B -SUBTRMA TS
75 (Sagittaria trifolia) OFEMETOT 7 1 IVOFR
KH A (T 7u&T4 7V 22— 3 YHIZERT)
K, 59(4), 106 (2025)

EVZOXFILDFXaT7USEARRAICKHT K
SHRE R

i 2 (7 a& 547V 22— 3 YHF5ERD
HEW B, 79(10), 569 (2025)

HEORERIRIGICH T 5 ENBREEFOENDR
(B89 2%

KHE N (Tra&s 47V 2—3 a YHfZEHT
MERAFE, 71(1), 11 (2026)

PRBREATIEY 7 2 F Y IVORIR EEYHR

EI DR, DL MR KT B, € HE (T u& 74
7Y a— a3 YWFFERT)

HA RIS &R, 51(1), 1 (2026)
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Evaluation of mandestrobin efficacy against
Sclerotiniaceae pathogens in Europe

JOF #R, RO %, B HfE— (770&74 7Y
V) 2— 3 a YR

BotryScleroMoni 2025 (1) ¥ «), 202545 H25-30H

Effect of dietary S-abscisic acid (S-ABA)
supplementation on the growth performance and
antioxidant status of nursery pigs

Ron Aldwin S. Navales™', Jamil Faccin®', Mike D.
Tokach™', #HE M, Joel M. DeRouchey™', Katelyn N
Gaffield™, Jordan T. Gebhardt™', Robert D. Goodband™,
Theresa Rathbun™!, Jason C. Woodworth™!, 3%/ I %,
FSIE K, SR ht™® (ERE7 7 o F3EE8, *'Kansas
State University, **Valent BioSciences LLC)

2025 ASAS-CSAS Annual Meeting CKE), 202547 H6
-10H

The effect of feeding a supplemental sodium
gluconate on growth performance of commercial
male broilers

C. Allensworth™, #33F K™ Ik 28k, %/ 1 3%,
FHE W, J. L. Snow™, H. O. Pavlidis*™, G. S. Archer™**
(B 7 7 T HEEER, *NA F 4 =0 ZF5ERT, “Texas
A&M University, **Valent BioSciences LLC, *'CSA
Animal Nutrition)

International Poultry Scientific Forum (IPSF) CKH),
202641 H26—-27H

FEFADILT I/ OFHA
B (ERE 7 7 a7 == a— M) T a V)
AAREES S B3RS (KR, 20254:9H12—-15H

AIBBROARANOT TSI U BEMDS . BOBRK
HDRBICH T IRECMEFERMERTFICE A 5FE
B AA* SR TR W BHE™, b i
ZEE AT R I 8 BBt e wES Bk
KULS R FHE (TEEE T S aHER, Rk
S () B 2 - A B AT SE R, TR
% **Valent BioSciences LLC, A K%
HAREg A W54 5511800 H ARG A W44 (D),
20254E9H15-17H

FRILF 2026

HIVE Y TOREFEMICET 2 /EREERR

B ok, G BN (T7a&54 7V a—va v
WFZERT)

HIRI A ¥ RO — LAY URIY A (L), 20254E10H
15-17H

EYMERABHETFRNAAZAT 13252 POBRE
EiEt = e iR (7/u&i4 7y ) a—-vay
WRGERT, *8F Vv =y 2 R =NV T 1 v 7 AW)
LRSS B60FRERL ST v RY Y A
K), 2025411 H1-3H

HEREMRAREERAVAEX 2ROV RICLBHIL
2 7T DIE B

R o% & m (Tr/u&I4 7)) a—Yar
WFZEAT)

HAE =T 178 s T B vE ke 25 (KIR),
2025412 7 20H

S ZEMREDOE ) £ 7O X FIVIZXTT 3BT
EREEIUN—-ZT1 2

B B, il FWH (7 ru&IA4 7V 2= a Ui
E)

b H AR E RAFsE S 790 B A0S E IR gess £ &
(&F), 20264E2H18-19H

HEYHRREDIOFRIL—X X2 MHEMELTD
in vitroFT

KR FAT, BI3FE R sy D, %7 B 3 =il
TR BTE W, i BRI T u S, T AkiE
K#)

JU— X U584 Japanese Society of Rumen Metabolism
and Physiology (3 50), 20264£3H24H

FEFHICH T BIMEASEREBRERIRMMEDEE
BREFEDOAD ZILTAOL A FIVESMHADRE
KH s, & HIE (770&54 7V 2— 3 VF
ZEHT)

H AR 2% S565I K& (FKH), 202643 25— 27H

HEORERIRIGICH T 3 ENBREEFOENDRE
(B89 2%

KH N (7Tra&s 4 7)) 2—3 a ViR
HAHE R 4% 465K (FKH), 202643 25— 27H
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KE RE, $9E EKR, 1 FWH (7/0&IA4 7Y
) 2—3 3 YHFERT)

H AR5 BR22 4% 40 FI84E B H AR W 9 Bl 27 2 K 4%
(KFR), 20264E3 H26—28H

NIVA T T 3

Effect of capsaicin on voltage-gated sodium channels
with kdr mutation from German cockroaches
(Blattella germanica)

R R, VG BT (T e &IA TV = a Uk
Jei, “EIER)

Journal of Pesticide Science, 50(3), 74 (2025)

Demonstration of practical direct chemical synthesis
of RNA with 250 nucleotides

Sk R, EI A, W R, iy gk, S5
T, HE FHH, 20— (7 RNV ARAT A ALY
) a—3 3 YR

TIDES USA: Oligonucleotide and Peptide Therapeutics
CKE), 20254-5H19-22H

Providing a wide variety of high-purity gRNAs for
cutting-edge CRISPR gene editing technology

I EW (7 RNV ARATFTA ANV ) 2= 3 Vi
JEi)

TIDES USA: Oligonucleotide and Peptide Therapeutics
(CKIE), 202545519 —22H

SERERBRIBEDRA > b

W NE— (7 ENNYARAF A ANV ) 22— 3
JEHT)

CPHI Japan 2025: [EIBEE SR & FIFSE (BR), 20254E4 H
9-11H

BHREEEZAFERBI 2l AV KB
AR BREDRS

e SERE BAVI Y RO AIKER, ¥t s, AH
WP, AEA SEANR, IR T8, B % /M BERER, =G
HEZ, D HEWR ™ (CEWBRIERMEMEZERT, * UK,
2R S AT AR GE 2 > 8 —)

TSRS Ee2mIUN A& (FRIR), 202653 H6
-7H
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GaN substrates & GaN on GaN product poster

e FPae™, RRH SR, PER Fhl (e MR g
#, "ICT&EE ) T4 VY 2—3 3 V%R

The PCIM Expo & Conference 2025 (F 1 ), 20254F
5H6-8H

Investigation of electrochemical etching properties
of heavily oxygen doped n-type GaN

B BB e AR, 4T ESEY B 5T
WEEP T REIL JY 0 BRL RS, R OHET M
Bz, R gL, KB T b ST, A
BE, BF BAY ICT&EEVF4 V) 2— a3 Vi
FeHn, RBUKE, N F Y = 2= VT V7AW,
SR T S AF v 7 AW, TR

The 15th International Conference on Nitride
Semiconductors (ICNS-15) (R = —7 ), 20254E7 6
—11H

Reversibility of forward current stress degradation
in GaN p-n diodes

EHL ORI, KH Y, BeH kR, Rl B, JEY) SCET,
= ORERT, Hvh L, B0 A iR PR (ICT&E
CY T4 VY 2= 3 YRR, FEBORE)

The 15th International Conference on Nitride
Semiconductors (ICNS-15) (A7 = — 7 ¥), 20254E7 /16
—11H

OVPEZE#Z AW /=Mg1 #+ i AGaND X T IEFE ML
(BT BAINFEEBOR

PR RS, R KT B AIET m 52
WE M R, 40 R BL R, %
HEEE™ R JFe* AR g™ KRB 3 &% B
ICT&EEYF 4 VY 2—3 3 VIFFERT, *'KIKS,
YRR, PR F VY Y R—V T4 VTR, F
BT S 2AF Y 7 AH)

SRSy 86 N I Bl S KA i E &
(ZH), 20254E9H7~10H
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LW FIEERY? (ICT&EEY 74 V) 2— ¥ 3 V%
Ty NS 7 M DY 1| A O N RN VA =)
HARA b4y 5598 H A& b Ke (RUHR), 20254F
11H3-5H

OVPEZEZRAW/Mg1 F i AGaND X KRIEFE ML
FEORE

FAESE AT, DN KT, HOE AIET W e
W 0 B SR, 40 IR R BT, %
MEE™ WL JFe? AR I R i & B
ICT&EVCY 54 V) 2—3 3 VRFGeiT, Rk,
RMERKE, CRF Vv Iy R—VT 4 T AR,
PR T T AT v 7 AWK)

BRES LAWY REMRRERZES W), 20254E11
H28H

EX v 7EREOVPE-GaNDEHECAICEIT -8
SUEZT v Fo THEMORE

e AIE™, 35 AR, 40 Y, B s
R T ML RO BRI IR, £ OHEETY, W
A N I PN R AT ] S o)
BGE™, & BAY ICT&EEYF A4 VY 22— 3 UHF
22, YRR, *RF Y =y R—V T v T AR,
ST T AF v 7 AW, 4R

IS WAy AR S T E S (KR, 2025412
HA3H

BRI v F> JICL ANEBHEEGaNDEREFEL
1EDHREE

ARl EW, BOE AIET s Y, S0 ESEY
Mol S, FI T, R 0 B S W
FFLF 2 WY, W B2, AR YL, K 3
Juln T, EHR BEY, & BT (CT&ELY
T4 2= a YRFGRAT, FURBOREE, PR KA,
BIRFVZy rR—VT 4 VT AR, THEL TS X
F v 7 AR, A RKE)

JE M ERAE 4y 20264F 55731 Wy B AR 23 5 s 2 Aty il
2y (HY), 20264E3 15— 18H
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GaN-on-Diamond &R D{ER (CM (7 7-=OVPE-GaNE
WRODGaNIEBA S DESEEI v F > JICLB&ER
IvFrJ

B IR, SN i, ARl EWS, R AL, ks
S, A ESEY, EI| RO R - R
WL 959, Hrp ez, AR gt KB T &
BN (ICT&EE Y T4 VY 2— =3 YRS, *'k
Bk, PRI KREE, NPV Zy 2 R—VT v
7AW, * ki B R

IS A4y 20264F 4573101 It I W) B 22 S R T AN ol
A (ORR0), 20264E3H15—-18H

H—K>=Za—-rFI

EFEZICBTBIHNID—KR Ty N TUL FOERE
— CFP-TOMOMBIR L ER —

OB, MR ET (VARSI TN TE, Bl
TF 7 £ T 35)

4 T4, 64(6), 397 (2025)

Development and dissemination of CFP-TOMO,
a carbon footprint calculation tool for chemical
products

WIRR LW (BeAly - AF7E 4 1 ER)

29th Annual Green Chemical & Engineering
Conference (ACS Green Chemistry Institute) CRIE),
20254£6 H23 - 26 H

DB A AW TIBHEH 2% 5 5 DCO,A BRI X
T LDBF

Wi HER (EALBA T ZERT)

20254EFENEDO T A )V ¥ — - HiERERSS (k¥ - 7 v E
=7 AT AV E — B R 55
& (4N, 202547 H15—-17H

FERILFZORIEATFEBEN DR A

EIF EKER, S5 AR, Bl s, AN AT (v b
YA NE T ) — =T ) TV AWGERT)
ZET-summit2026 (5U#R), 20265E2H2~3H
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HA B2 b4 20264F FEERUEBR 2 (UHB), 20264E3H9
-12H

Y% KM

REICAINBTRONZF I NEOSHMEERKRAL
-EREEOE

HE M2 € HE (7T70&54 7V 2= a3 Vif
ZEHT)

H AR 2725 5565 K2y (FKH), 20264£3)26 - 27H

EEEEHICEFE T dEleusine africana Kenn.-
OByme (RF77UHhAEIN)

EOHIE, I %E, e (77u&547Y
) 2—3¥ 3 YFZERT)

H AR 2% 5565 K2y (FKH), 20264:3)126 —27H

EREMF

NEDO [B&EMICL DT U FILL FUBE LUERE
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