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New approach methods

New approach methodologies

Non-animal methods?
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NGRA: Next-Generation Risk Assessment. WoE: Weight of Evidence. MPS: Microphysiological Systems. IATA:Integrated Approaches to Testing and Assessment
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-7 o'0O0—F (IATA-DAZF)
AOP: {EEMBENEFARDFALEFR T DMolecular initiating event (MIE) HS1RFEY . ZOEEEMNICSISEIINDERKIS (Key event (KE)) =N UL T, &I

BEERETHI2EEMFIR (Adverse outcome (A0)) [CE DR
IATA: Integrated Approaches to Testing and Assessment 10
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RN =TIHEDE\ i vitrok IL—LT—DFE KE-1 (o (it KE-4
= 4 HARES . e BZ§ €O
Risk context KEF \ R ADRA KE-3 RIS
E (TN BHAMERIOSEEL
Chemical CharacterizatD mrrcance:
Toxicity Testing e 44 (2012) —Hfeg&
BIRHFILDAOPRUKey Event(KE)IS
pathway testing A
Dose-response and XMIGL 7o sABA = I
extrapolation modeling SRIRDHBROS
KE-1 HBHE In chemico

Population and exposure data KE-2 A{tikRniEEt

e In vitro
NRC (2007) %&—Bh&Z KE-3  # ESBa0EMAL 10
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g in chemicoXin Vitl’oﬁitﬁﬁﬁﬂf“ Approaches on Skin Sensitisation (DASS))
REIRTHHIET 2 ENEX B RS SHRERS AsnaeR

KE1: ADRA, DRDA

~ . -~ KE2: KeratinoSens™, LuSens,
HE5HMUHEHSNIZAZ Part § outof “EpisensA :_élzznatﬁgication

(Defined Approach: DA) DEH KE3: GARD@skin, h-CLAT, IL-8

) Luc, U-SENS™
® /n silico. in chemico. in vitro DEE&E KE1: ADRA, DRDA
DiER=HEGE TEFHT S

KE3: GARD@skin, h-CLAT, IL-8 %azatr.g. .
PartII BN Luc, U-SENS™ =l

= Potency
® T 90)%4:%}{%]“5‘73\ %:Yn_ca:) U EFﬁ%‘ In silico: Derek Nexus, OECD categorization
HIRrZE NEE LR QSAR Toolbox
e DAIFOECDOT—4#EZE T AN(MAD : T Quantitative
Part 111 SARA in Chemico(KE1). in vitro Point of
Mutual Acceptance of Data) D& ICE (KE2/KE3). (BifFD)in vivo Departure
(KE4/Adverse Outcome)

ITS: Integrated Testing Strategy

In vitroa\BEFxHeaHnE7z51HEHE LT,
DNT (FEHZE)ZHE TE. in vitro 3852/\'v7 1 )—(DNT-IVB) DRFEIRIEHESH SN TLV\D
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Liver

Brain

Heart
Muskuloskeletal
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Skin

Breast
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Immune System
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2025

NAMsDiE$E

Number of ITF BM focussing on a
specific NAM

2D invitro model
Organ-on-Chip
3D invitro model
In silico model
Molecular assay | |
In vitro-in silico model
In vitro-mechanical model

Ex vivo model

2 4 6 8 10 12

o -

2D in vitro €5 JU. 00C2 . 3D /in vitro 5L (R
TJIOMRYHIVA/ARZEL) FDOFULFAlT

1) Innovation Task Force (EERFHFEICHV\TRHEILNB EHEREDRHDNEZ(REL . EFHLABECOREMIC DLW TERT 20 DFHE) 2) Organ-on-Chip
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EUDEESEISIC B+ 3NAMsOFREIROBRDFELER (EMA, 2025)
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Scientific Advice (SA)V TEAINIZ3RsEHEDAA

Biosimilar comparability
General toxicology
DART

Carcinogenicity
Immunogenicity

On/Off target toxicity
Paediatric safety
Pharmacokinetics

Proof of concept

B waiver animal study

Study design optimization

Reduction Replacement

immunogenicity
Carcinogenicity

1
13

On/Off target toxicity
Potency testing

Suicide Gene Safety

- REEE
n

B NAM-invitro

. NAM -insilico

1 EREmAFAE (I L., A&

NAMSD IR CR Y Y —RREYEREES
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2 (4.17%)
|

3(6.25%)

5 (10.42%)

38 (79.17%)
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(74)
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Series on Testing and Assessment — B CTERRINZT—ARITA4DVED
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T UT=56
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I TJTFII (BE)

PPOBRZEA!*
NIV T4 NEPEIZF ST
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WRMNEDEEFM (ADME-MoA) IZ+OTUZHEEEE(CERAPP): Ri&EMH PR <EO
o PUROY VSRMEE (COMPARA): REl = BREFEL

’ " X SBLEEE D= DVEFERE DB MRS
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RLMRDEE GenRA (EPA): 1S

ToxPrints: f#&& K UEYIEEDLELUIEEEYT L
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Quantitative /n vitro to in vivo extrapolation (QIVIVE)
QIVIVEDEEI DNT-IVBD&EREA (OECD, 2025)
1A. Reverse Dosimetry— QIVIVE

hg A Administrated
In vitro s ~ equivalent dose (AED
. In vitro POD b 9‘ q A ( )
concentration- : Oral Equivalent Dose
: i (e.g. AC50/EC50 g KoY —— £
bioactivity : e | (OED) Human
or BMC/BMCL) e :
response data. G Equivalent Dose
ORAL I\"\;\‘ll()\ «———  ADIPOSE Tissve ’_\\\_ (HED)
3—§\ . il
o GI-TRACT +——— A \
In vitro & \_ External
concentration- | — Reverse-dosimetry based dose- ] NAM
bioactivity EL — | bioactivity response data based
response data. | G | POD
4————  ADIPOSE Tissuc '—\\—
'l}\l.\l.

== =3

‘Reverse dosimetry:in vitroeE — RENEE - AERIE<BEE
-Forward dosimetry : ASRIE<BE > NEEE = /in vitroeE E R

RMEEL p.26~

FEBRICISUTzIn vitro PODEIR
(BMC. ACso. ACC %)
FARRICHITIREEEY=RICH/IR
EEEDBENSRHZER

In vitro SBICHINT S
in vivo REREEISIEDFIE
(HTRE. C, .« AUC &)

PBKEFILDEXREHYE A

Tier0: BEETIV (ROVU—=%)
Tier1: BOIVIN—XINETIV
(ENRET . IEREFZADME T, ZZriBEERE)
Tire2: @RETIV

(FIREA IR BB D BB ERE
BMULRZETIVE)

BMC: RUFV—UIRE. ACsp: half maximal activity concentration. ACC: activity concentration at cutoff 17
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20070 NRC: 212D HEMERER EU3 MR mtsenam=sam iSRS e.m»,
UV SEADBITEIRR -

20080 EFRHEET*: Tox2170OY T EEM/NARIV—TYRRI)—ZT12LD
BT O -/ 7k /h%//’troéﬁ%ﬁwlaﬁﬁ%tﬁéﬁ

2021 @ EPA: NAMs Work Plan ;o4 sxcommroamsmoss. S#amoEmEiEn=nn2ry 7

20220 FDA: FDAEEE TERAREASRATICENMIEGARR DN NE 1 & T DFRE T HBE
ERRICHT BIFERBEDER
20238 NIH: NAMsORERE HIRE(RET 212 DEIS IR ST
NAMsDREFEEFIRICEET 218E NAMsOEZ(In silico. In chemico. In vitro)

2024@ ICCVAM: NAMsDOZH M4, B 4. BAISBICET L R—k
20250 FDA:RIEGARZEMEERICH T D2EMIEERERDIZdDO—R VY TZ=ATK

SR IFEDEEERHIBETES

RHEARY (3~55) ICI, FDAISRIERARZ 2% - SEEBRICH VWV TEIRBRDOEHZE IR
TN ETD_EZRTET

Roadmap (FDA, 2025)

* EPA: KERIERER. NIEHS: EiREBEFERIZFEMZEFT. NCATS: B SV AL—23F IV AT A#EEL Y —, FDA: EmREERE
NRC: National Research Council NIH: KEEIEEMHZER ICCVAM: ABFRIIEATREREZEES 24
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2012 ® KBEEFEFECNAMsZRHWEURIFHTZz#ET2 70U (NSPIS
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/I NI\ N

IIIIIIIII

20220 RNEZEES:
{EEBE DT HEEIC DT DEHERERD B REHIBELLE
ICAF7ZO0—RYYTORER (2026 FF1HFHICATTFE)

2023@ ECHA: NAMSICET 5T —023VJZRE (2016FI3IEH=2@E) Flm. 3R, ARz HH

EMA: NAMsICBEI9 3FFIRII 1T &)1
EERBIRICHT BBMEROREFZORHLBIC L BB ANESIE

2025@ EFSA: R IFAIZEIFTDINAMSE A DT=DITEISHE =123 rUBEs 123 7 DDRFZ4EE
EMA:REIEBICEDNAMSZF ANDIZH DWebtH1 MR

ECHA: FiMtZmmr EMA:RUINEZRERT EFSA: BRINBMETZ SRS
*NAMs ESEC: Non-Clinical and New Approach Methodologies European Specialised Expert Community 25
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1.NAMs O E%H

NAMs (New approach methods X (% New approach methodologies) (ZIXEFRAIICEE 4L
TERIAEE T, SEOBRHHAAIIC L > TEBEN SV R o TV D, BITEHRER
NAMsZ#H#EHET HHERAFO T 1Y =7 FOAELE TR INTENAMSO ERK % £ 1.-11TR
¥

F1-UTEKESL L NAMsiE, 3ROFRAIFE 2132058 HIEk. 8) cHF5 L, b9
BOREMELNY 27 FHIICEET 28 BE, Fikim, 77 e —F, UIZOMEAEE LT
LRI T X 5,

RRINAL 0T (ECHA) CTIIREACHHIHI (FKINO—f b3 2 AITH v . B
R 2 B FB ELEATT TV D) FaERICEIEE AR L TWDER, RL-UTRTED
L OBEBI I INAMs 2 HICEM 2 L7202 S ICESE2 Y TH0Tide<, JR<3RDJF
HI (R, BB R OB 1ICHR S b0 e TERY . —HOBmER DL EFRICED
LA ENES 5 (Cronin et al. (2025), PARC (2024)), EFOFEMITIEE42 THH DD, 4
WA E LT, NAMSsIE, LFEWEOREFEME LY A7 FHICBE T 224t L, 3RO
FHANZFHET 25 Tk - Hifi « 77’0 —F 28T 2882 HEThH DL B2 B
Lo Fio, EREEOSIIZE N TIE, NAMSIZHYS T2 B2 b5 LT, FEE
PR PR BB F I S0 2 8T LWEEAT E2 7R 12 % L "CNew Development Tool (NDT) & \»
o HEENHW B AL, NDT 23 ERRBHSE & OB R O AN IV TR T & 5 ikl
MREEITITZDDHA KX LA =)L « 7 « L= VIRIDERMZRE S AT H, 3T
325 M) OIERBIREIN TV D (HARZFINSH. 2023),



EFSA
2025

EMA
2025

ECHA
2023

FDA
2025

ICCVAM
2024

# 1.-1 NAMs DE#H

K DA, TP RRA v MZoWT, AN 1< 8% - U 27 3l BE$
HiERERIE L, 3R OJFANCEERT 57200, BIMORBE X ITEHORBIE M
(IATA, DA, NGRAY T&H Y | in chemico. in silico, in vitro (/>A AN—"T> NA 7 Y —=
LRI LY AR EET

Refers to any in chemico, in silico or in vitro method, (including high throughput screening tools
and high- content methods such as ‘omics technology), used as stand-alone testing methods or in
combination (e.g. incorporated in Integrated Approaches to Testing and Assessment (IATA),
Defined Approaches (DA) or within Next generation Risk Assessment framework (NGRA)), for a
specific biological/toxicological endpoint to provide information on hazard, exposure or risk

assessment, and contributing to the 3Rs principles on replacement, reduction and refinement of
animal testing

b kK O@EY) 3R O R HIERER I H & 415 3Rs #EMLOFRAER 7 7 v —F~, In silico, in
vitro, ex vivo, in chemico D7 70 —FNEgEI D, NAMs O THH 130469 L HEFZ
DHLOTIER L, Bl LoBERREWRRICEH T2 8ILH 5,

NAMs refer to 3Rs-compliant testing approaches to be used for regulatory testing of human and
veterinary medicines. This encompasses in silico, in vitro, ex vivo and in chemico approaches. What
is ‘new’ about NAMs is not necessarily the techniques per se, but rather their application to the
regulatory decision-making process.

BB % (5 GORO BIRBIEO R E, S5 OIS TR, HMR#RIET L 1K
A > MIBET DMl A RIS 5 Z L TALEWE DO U X7 - AEETH - FHIICA H
Thd, ZIUTIL, invitro ik, in chemico 1k, in silico &7 V75 ERE Fhv, HAM I
DFELEAGOETHEMARETH Y, LK - K= 2 - TEWHIET Z 5 "TRetE»
HD,

“NAMs denote alternatives to traditional toxicity methods that typically involve animal testing.
These alternatives are useful for predicting and assessing chemical risks and hazards, by providing
mechanistic information for biologically complex endpoints. They include, e.g. in vitro, in chemico
methods and in silico computational models, which may be used alone or in combination with other
methods and have the potential to be quicker, cheaper and use less animals.”

b FEHED in vitro > AT A in silico TV, KOFOMDEFRI 2T T v 8T — A
ZAIFE L, & MIEBIT AR, Bk, ENFORMEICB W T, Eifl H OB
B RIERREYFRER O F M 25 LT 2 m b X85 i,

NAMs encompass in vitro human-based systems, in silico modeling, and other innovative platforms
that can collectively evaluate immunogenicity, toxicity, and pharmacodynamics in humans and
provide an opportunity to improve the predictive relevance of preclinical drug testing while
reducing or replacing animal use.

EFE OFEMER O Y 2 7 FHIC B D iF @At L, 3R OJRAIZ SR 5 72l
MATE 256585, Hikim, 77e—F, FLEFEnL0MEEEHET,
A broadly descriptive reference to any technology, methodology, approach, or combination thereof

that can be used to provide information on chemical hazard and risk assessment and that supports
replacement, reduction, or refinement of animal use (3Rs).

! TATA: Integrated Approaches to Testing and Assessment,
DA: Defined Approaches,
NGRA: Next generation Risk Assessment framework



PARC 3R OFHNCHES & | AbFMEOAEME, X<8E. U A7 D 1EH &2 ik
2024 5. oD B L. Rk, T e —F, B, £RIIFENSOMELED
., (PARC (2024) TiX. NAMs ZH(ZEMZHEH L2V LICERE Y THOTIER

<, B 3RIFANCESS D LRI TV D,)

“New Approach Methodologies (NAMs) are defined as any valid and relevant technology,
methodology, approach, strategies, or combination thereof that can provide information on
chemical hazard, exposure, and risk assessment to reduce, refine or replace animal testing

EFSA (2025) Guidance on the use of read-across for chemical safety assessment in food and feed, EMA (2025) New
Approach Methodologies EU-IN Horizon Scanning Report, ECHA (2023) Report on the European Chemicals
Agency’s “New Approach Methodologies Workshop: Towards an Animal Free Regulatory System for Industrial
Chemicals”, FDA (2025) Roadmap to Reducing Animal Testing in Preclinical Safety Studies, ICCVAM (2024)
Validation, Qualification, and Regulatory Acceptance of New Approach Methodologies. PARC (2024) 1st Report -
New Approach Methodologies (NAMs)
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2.1. &
(1) PRMIE L2221 (EFSA)

EFSA 13 2020 4, A hh - BB (L FHE RN 3T, B akiiR o0 20 B 2 (R =

e AL B R 2 B P RICBE I35 Z L A HAU & L7 concept paper & ¥# L 7=

(EFSA , 2020), =Dtk 2022 FFIZ U A 7 G I 5 NAMs BA D72 D OITENFHR N AR
Shiz, 72, NAMs OEAIZBW T, B D988 0NE L 72 5 LT O 7 DO/ SEEE % 7R~
STV 5 (Escher et al., 2022; EFSA, 2025a),
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T & L ERM AOP 2D =7 AR Y — LS

AEMEFMICRT 28 MEBIE GEMR, BirER, BE 20 NEEMEIC S 2 58
NAM A DD OWET 7L — e gGieT — 2 A
NAM % NGRA IZHEET D 72O D55, sHlEHE, A 2 ACGEIZET 2 Y 27
FHEOFH Lva ' b

YV V. V V V V

F7o, 2025 F 4 AlZARSNTZ, BFOMR=—ZAK A ) X— 3« =—X (R&])
\ZB99 % man (EFSA,2025b) D722 T, &alilZ 15 2 NAMs OfeiE)s R&l O =— XD
—2 L LTHIFLN TS, NAMs OF7 —#% % NGRA IZHAT HZ L1, & FE3of
FRE K ORI 2ALFWEOREVE L~V & ED DL 72 5B (PoDs) %38
M 2R ERFEAZRET 2 & & b1, 3R OFAIE R 2, NAMs OfEHEIZE L T R&l
DL INDHLLTO 3 ERRINTND
> b MU ATZFHIICEEE S D invitro iBRR ZRREE L. TK (W, s, G, i) K&
OVTD (Pl g, HARARRR R, PAr MR 7 & O FEME & OME ) (SR 284
HKEROFHR L U, invitro X— A D PoD BH~ITT 5,
> b LB RS BT 5 insilico ®T NVEFWZLEEEEERED I 57
B FREE & EHEMER E (QSAR 7 /L, PBPK €7 /b, E®EM in vitro-to-in vivo M
(QIVIVE) &7 /L, TK-TD =5/, MPS "&£ D) ZIEnD,
> bt b #5  BREEER BT 26 E O falR IR R & O NGRA GEEM) £
T VY OEBUZENT ., in vitro KON in silico D NAMs a3 5V —27 7 a—KkVY
— VR 7 AT DH, (ZOT—7 T7u—LY—)LiRy 7 AX, WoE 7 7 a—F
Z 72 NAM RX—2® PoD ZE T 5V — L ThV . Bl BHIMMEA (F]: &
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Q) BMREZER

BMZEREBETIE, PRk 28 RIS Y — % > 7 7L — 7 % E L, insilico
PSSV — R 7 7 m R e L B LWEHI AT BT 5 CEDORECHRFT 2D TE 7z, £
2. BREEZEER T — R~y 7 [BREOREVEDOHROT-DOFE « FFROHEED F
PEIZ DN T B 22 ISR E L TWVVD, Ar— R~y 7, 10 FEORMLESITH
Db HRELEERE LoD, KD SEOMICEESPHEET XL - A FaMEE
MIZTHZEEHMICRESNIEBOTH Y | SERL26 47, SRITHE, S 6 FEICHE
MR SN TE T, A6 FEUGETHUCI VT, B - A FPEOEE & LT, [
FOCRIEBLA T = X L HBEFE Z T 205 R OGS e, EESEERBIA =X A
DI & | FAUCES Hiz R ETMROMEL BT L LTnd, o, Zhb
Zi LT, NAMs ~OBfRCEELHEREST D Z LIVREN TV D (B LEEELE, 2024)
Fio. TR TiE (NAMs) 216 L7 G HIREM (IATA) OBES & ST EE
L=V AT T A (BN 6 4 12 ABE) 123\ T, NAMs O B EMESCE BERAYFHFN O 4
FPEZFER L, B AR RN I B L CRUI A RE O & | NAMs ~Oxhii o J7 Ak
WZOWTORFTZBIG L TWD (B EEZES Y = 7% A K (accessed Nov. 2025)),

2.2. R dn

EHGER T, EIHRLBAROBLENG ., 3R OJFANTINZ ., 28t L FRMEICRET 29F
FRRGEBR O TR 2 LSS, Uk, ERLOBRERRZERSEHL 0L LTO
NAMs 23 iFF ST %,

KETIE, 2022 4E 128, FDA Modernization Act 2.0 (FDA ¥t k% 2.0) 232 L. Fh
F OB ICHAH L SN TW B EBRD M Tid e < 22> 72, 2024 422 1T FDA
Modernization Act 3.0 (FDA Modernization Act 3.0, 2024) DOIEZ I KERESICERE - #in
T, EFEMLBAFIZHIT D5 NAMs DOiEtgtEFEE (Development Tool Qualification) 7 1 & A
FEPREINTWD, £72, FDAIF 202544 H, £/ 7 v —F A HHREOERMIIEIT S
B SEER A D Be B BE 1 G 2 383 L (FDA Press Announcements (2025)), 27— R~ v~/
Z/N# L7= (FDA Roadmap (2025)), 17— R~ v 7 Tld, BiKLZEMERBRICB T 28 E
Bk 2 BN % 72 3D ORISR /D BE R 72 7 7 e —F L LT, NAMs OF AR HERE S LT
%o RIS T 5, BWFERD D NAMs ~OBTIZIL, B 75t #7285
AORRIL K OV RIS AR AT R T NAMs OARFED 723512 FDA 235T L T % B PEAOHE E &
LTKROEDOPRETHNTWA: ) BERZ RRA LV ez —RTF—AD~< v BT
2) NAMs B OBISE SR, 3) BRAE « wRSVERHN 7 = & A DL, 4) M A 202 &K
HOWRE, 5) Mo—=F - ala=br—var - YLOEE, 6) HEOE=HX—KD)
fkFer 72, 7o, R FEOMEECE T 285E T DA RIZES (Interagency
Coordinating Committee on the Validation of Alternative Methods: ICCVAM) & i#i# L. NAMs
OFAZED TN E LTS,



AHETIE, —RAEETE N BAREHIEES S @EEDE) (280 2023 4R SRS
DT INo. 56. [EFEBAFEICI T D SN FIH OfEtE ] N2 5T D (R,
2023), AARTITEBIEO T TYROERMLFOFEAELENBE SN TWD, Seimiiio
FIRIZEET 5 BARAY R FLRITEE A AL TV W28 | ARZEIREN O EIESBHFICBE L 5 F
FE U RER ORI Sesm Bl 2 VW2 Z & BREEZRRDUC D 0 | Sedm Bl 2 AV 72 3R AL B
P — )V OHEAEPEREICE L TR E R T m e A A PRRIC TR & CEER B STV D,

PMDA 75 2025 4 9 H | [[EFHLH/HFEICI 1T D New Approach Methodologies (NAMs)
FADFEIZDOWT ) L L 7= Early Consideration 23 ] & 41T\ % (PMDA Early
Consideration, 2025), [E3E5L, B, FAERBSERL EEENLE BT 2HHTSY
U T o OB T2 72 R B 75 D BHFE \Z 7] U F 72 B 7 & R AR A L 2 HEEE L Cuv D, PMDA T
NAMs gV —F o 7 7V — 7% &, EWNBIRHER (ENZEFE S & A AENIERT, B A H)
W EBRRFEEE o % — (JaCVAM), PEER. 7h 7 I 7 %) KOVEAEIHIY )R (FDA
K TNEMA) & O & W T BHRA D e SHU TV 5 (PMDA (NAMs), accessed October,
2025),

(1) EHSBIHFRERSHE (ICH)

ICH TlE, Zatk, A2MEEROTE O @O ERGBRZ BHig L, WARRBR O S %k
F. BEVEROEER B DD Z & 72 BRI S 11D Z L ICE T HHA
HIZBIT 2 EEFAfMARET 5720, HRIEKEOTA N4 U OREEZBZR>TWN5D,
NAMs (ZBI#T 2 04 R A & LT, 2021 48 3 HICHH S AR B i+
HHA KA (ICH S5 (R3)) IZBWT, I - BIE%E (EFD) RBRICEI Dk <, U A
TN B 12 OREET 7o —F & L THREREORIAAGEH ST (ICH S5 (R3),
2021), MR S NZHEA, TORBIEL. TERD in vivo 3RER O FHi & EH 3T (K
EDRPUZIBNT) BT L AREMENH D & S, RBREOEEME A2 R T DBRICEET
NEHIESL, RBEORIHNED RS T U AOFIRKEE 2 1RSSR TW5D, E#E2 T
X, IR - BRI L CHEREME TH D LB X BN ERLOMNBIEOHE IO W TDO T r
—NEE STV D,
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(FF: + T 2 BFEAE) M

X 3.3-1 EEGHORBEOFHICO>WWTDOTa—

ICHS5 R3) A RIANZHERLTZET T 7 4 v a2 HWTRBENT T —2 3 (2

DT DOF@C (Weiner et al, 2024, Mori et al, 2024) 72 &, [EIEALBIFEIZIBIT D NAMs OF)
BT B REN AR SN TETRY, T U ARERMT D Z & TRERIZTA K

74/“W@ﬂﬂgﬂ\%£<E£m%%uﬁméﬂéﬁ%ﬁ#%50

F7o, EIRERO 7 OIEEGAR R O FhaRF 2925 ICHM3 (R2) A R4 12
WTC, REEOFIAICE L T F AR LN TN D,

ICHSIBR1) Ti&, 297 v MENAMRERZ BT 0l 9 5 Hik & LT,
Weight-of-Evidence (WoE) 7 7' R —F /RIS TWD, KATA KT A TlL, WoE 771
—FICBWTEETREH L LT, EEYO ALY FRE, BIRPREVER, 180t
AR ORI TR T — & L AVE AR, BisEtE, REENEO 6 DAVR S L, BIRR
REBDBFEN SN TNWD, WoE 77 —F DR, & NORENANENRHENTH D & i
T B =5E1E. B AR L OSBID invive S ARMRERZ FiET 25 &
DT T —F N, bR & STV D (ICH S1B(R1), 2022),

ICHM3 (R2) A RT7A > Tlk, BEMFHEDOTZDDH LA v s REEOFIHIC
DNTEETRETHLEINTND, TUOLDORFFEILZ, NV T —var»RNETL, &
T ICH BRI k> TR LU, BUEDEERBRIEDOR DV IZFITAIETH 5,
(ICH M3 (R2), 2010)

(2) KEEHESEMERMF (FDA)
2022 0D FDA EfYKIEIZ L0 | FFEMWRBEDME AR RIICE R SN TZ & 25107,
KEEMLEMERMLF (FDA) TiX, 8iEEEZ AW IRBRIEREE IND) 2348 L, AN



A F 2T =AW REKER R EE (BLA) (2B 2B BR B 2 U L 7=, 2024 4E12
IX. FDA B}EFEMZE BRI L0 BHIITRGE S L7 NAM O 223 5 72 0 O 8 ErY
RSN/ ENT- (FDA 7 =74 | (accessed Oct. 2025)),

2025 4 4 A2, TATERIRZ 2MERBRIC BT 28 FEBRENE O 7= DD v — K~ 7| (FDA,
2025) AR INTZ, ZOHT, & MHERD invitro VAT L (AT ) A REOMPS), lin
silico] £330 Ea—X—_X—2ADET U 7 IHZk NMEWS L OBEMEN VR
PR, FE, AR E RN CTE 22 OMOERNRT T v b7 — LD BT 2
U —OEHES BT~ O ATRENE, 4% 3 ERICI T 5 FDA OB s REIREHE % 23VR S
Niz, B2, £/ 7 o—F VHRERKE (mAb) (2OWT 1 » HRBRIZIZ NAMs TRa %
RS2 mAb [T E D 6 v A BEFEMERRE 3 » AICEMECTE. FRCYlE e MEGATE
BRClE, < DA, LVEBHERIIVRVRBRTHFYTHD Z LARBRENLTWS,
B} 3~5 ) 121X, FDA [FRIEGRZE M - BRI I TEN) R 2 B Tl <
ST HZEEHETE LTS,

(3) WINEFEST (EMA)

EMA (% 2023 42 NAMs (2B 58 f% 2 I =2 =7 1 (Non-Clinical and New Approach
Methodologies European Specialised Expert Community (NAMs ESEC)) Z# @3 L7z, A= 3
=7 41, BERICKIT S 3R] JFRIZEES 2 720, EEGFHFEIZR T 217k 0EE
BRORBEFIEOREIYE RIC L 22T ANEZ IR L. BRIV THERIEA 2T 7
T v M7 =B L TN D,

£72. EMA 132025 £ 5 . NAMs OB RIC L 2% ANIZOWTO T =7 A bz
AP L7 (EMA, accessed October, 2025), EMA 1358738 D FERG IR BAFE B M 35 1T 2 B 2Bk O
IBERY 2R E & LT NAMs ORI Lo A2 LTV . NAMs BHFEH &+
505 (EBMA DA ) R_R—= a VB AT T —AL DTV —7 47 BEmbh s, wkkt
A A OVE Y7227 — 2 52 ) IZOW TR LTV D, E72, 2025 4£, NAMs OBFFERHFEIR
Dl & B S O EGIRPLIZ BT 5 alfER9 72 o #r it SR 4 % & 72 Horizon Scanning Report % 23
KL TS,

(4) MMNCATEOE N EF G RS G HAE (PMDA)

PMDA I3, E3dh, FEREE, F/EERSERNL, IO 2 87 2 it H ffr
S OBRFENZ A1 7 B A % FEABA IS HERE L T\ 5, PMDA PN TO NAMs a7 —F v 7 7
N— Tk, ENBEREER (ENZ =G R S AT SR, B B FEER AR AR & o &
— (JaCVAM), BEER., 7H7 I 75%) ROMEINASIY S (FDA X ONEMA) & Ol &
o) f:ﬁ‘iﬁ’*ﬂyfﬁ 7R EZNTWD (PMDA (NAMs), accessed October, 2025), PMDA 7> 2025 49

. TEIEESNL I FEIC 31T D New Approach Methodologies (NAMs) FIJH O 5 #HZ DT |
& 8 L7z Early Consideration 23817 S 4L, [EHFAML O HEEICIBWN T, 382 v 2 5AR
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DR & LTI S5 NAMs (12 & SFFfi (OECD DA TN Y 7 — F S ek
BRICIR S 7, 7= iCBis SN 2lBROkl Yy — v, 2o 2lAG8 b Mk R =5t
H D) [ZEET A D TR R STV D, (PMDA Early Consideration, 2025),

2.3. LB

{ERESLZESR TIE. EU ITIWNT, 2009 4FOALFE SR SOEIZ K 0 {LBESL O 222 RA 53 BF
TOEWFEBREREENERZERE & L TR SNLIE, EREDOBFE 2 102 NAMs OBFEN
b TE Iz, SCCS (HHEELERFERR) 13, ALPES Ay ORER K OV e PRI B
THHA KA (SCCS,2023) 123\ T, ALBESL Ay OFHIICFIH ATREZ: NAMs & LT, in
vitro. exvivo, inchemico, insilico, 7 V—¥Y 27 U — K770 A7 O ERT, Fi
SIZHMSUE, TATA S DA IC L WA THHA SN HARH DL E L TN D,

(1) ICCS (International Collaboration on Cosmetics Safety)
ICCS I3, 2023 FEITRRAL S L7z, B FEBRITARAT U 72 W MEBEdL 0 22 R A oD 8 K & A
bz BEETEEN A =7 F 7 Th b, ICCS 1L, AT OEROFERMEE ., oMt
MERERE. HMIY R, BORSEEE L/ L, NAM &R Y 2 7 35 fi (NGRA) 7 L — L7 —
7T A EHRE LA L, AWM EBREORZ AT B W CEMW A H ~DBAT & R E
R ANEIMEST S Z L& AFEL TS (ICCS, accessed October, 2025), ICCS 78 2025 4E
(ZH%N U T2 A EME RIS B9~ D A & o A TIE, ABBESL ROV — Y F oL 7 B o[k
WV DR TE AR BV T, NAMs 2T 2720 D RA NS Z 77 4 A% LTW
Do RHA K AL, WEROBRIRIC X 2 B G RAEMERIN O EMifRBRILH 5 b DD, g
JEAEMEREA D 7260 D NAMs DR & ONE HRRER DS IR 6 40 TV D ZRiHlifl Y FH 2 x5 & L
TEV ., NAMs ZiEH LT Z21T 5 FIEE LT, 6 DOAXT v 7 &L TS
(ICCS (2025)),
> Step 1. FIEOER( & FiPH « MO & BT~ EE 2 P ERT D,
> Step 2. WE OFRERHMN & BEAFT — Z AL « BB RAEIERHmIC LB e T — & AT
Do WHET D7 =221, WEOWMBELFARE, BEfFOAEMERLOTRE . in silico
T4 (TS KOEELEw & &,

> Step 3. YT VAORE : WEDOIZBE T IV AZERL, HEFOIX BELER
HNCHEE T 2, ZOT —& % B2 X< BR—ADRIRIZ LY FFEIEMEAE T 5
ZEMTELGERD D,

> Step 4. BEfFT — % @ WoE 3l : BEfFT — & OfFfaM:, B, +otEz3i4 5,
M SR BT 2 B A BT 2 720 DT — X ORAERAHERE S D,

>  Step 5. IBIRBRT Vo —FOERE X —7 v FRABROEN : Gl RYE BT 5
BT — 2 DOX v v TEREES D, A O & AT EES & | BUFRAEME D TRt
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BT A DICTF — X ¥ v IR LR ELEE L, ET 5,
>  Step 6. LT —X ZHWFHE : BRI NBEOERCIZE ST, bt
REHMET e —FARE L, MHT W AEME. RE, TR EMEOFHI)
SO, RHEEMEOFRFEE I T 9, BRI T 2 FHEFEMEOREE & oprid. M
ORI DEHMEZ R, VA7 BHOBRBIRESRIT) ECEETH D, FHFEME
DHOT 70 b7 Fu—F L LT, AEME. IX<E, ZOMOZEMRHE Y =& 2 I2H1T
HITET U ADRRRUC L B RHEEMEORE, -8 FMHEOREAT, REOFHE, PoD D
P A SN/ 22 AP R TA 22 (R 2 BE 9 2 B P I O AR SEE DR 72 E AR EET H v T
%o BEORHeFEMEZ RGBT EHE L SCET 5,

(2) SCCS (Scientific Committee on Consumer Safety) 4 # LR HEES

SCCS 1&., fbkidh K O DD IR S THEE R BT 5 2Rkl 4 FEhi 35 EU Of
WTHD, SREBPFII LIS, BrE, MRHERSL, B, =Y T 7T FEMGETH
O AR EEHCE T 2 U —F o 7 =T T MBHIET U —F 7 7 L—T7 R
BT 2T =% 0 7 7 —T2BW T, ZaMFHnIC R T 2B F#AE R (Opinions) D%
RO, WA X ALEOIERE %2 FHM LT 5, dFE Tk, ABPESL R ORBRE L O 2k
SR B A Z A (55 12 fl) (SCCS, 2022a) <AbBESth D F 7 ~T U 7L O VERE
MICRET 20 A # A (8 2 ki) (SCCS, 2023b) ZF31T L TR | Lk EE 022 M3
B35 — /L & LT NAMs (ASCEDEFR TIL, invitro. ex vivo. in chemico. in silico T,
IN—TET U= RT77aARRENLOMAEDE) Dt ShTnd, T /~7V
TV OFHIIZ BN T b ALK S5 7 2 MO BRI O 72 0 OF I RE 72 NAMSs
MRENTNDA, ZHUHIENAM b7 MEHZ L COMGEIIRER TH D Z L ITHEN
W L SEHE S 4L TUV D, (SCCS, accessed December 2025, SCCS, 2023a, SCCS, 2023b)

2.4, — AL A
(1) W I BATEHEAE (OECD) D HLY fHA

OECD Tl EhiaB VA D EBE Ze 28 & B~ A2 B L. ko2 v
LRBIEN G | BEREBLA 1 = X NZES WA 723 B - 5l 7 7 2 —F (IATA) ~&
BAT3 5728, Adverse Outcome Pathways (AOP)? (235 < LD = ED Tx 7z,
OECD Ti, AOP DB & FHAMGIZ B B kil & R L7 A % > A (OECD, 2017) 128\
T, AOP OF ftEIX, BRZE L~ (BEM 72 AOP, EMER) AOP, E&EM AOP 72 &) (ZEHH#
T2 LR, Bl EoOH®R (Y — REE, BEIRMA T, &) X7 5HE%) 12k ->T
ROOLNDEFMEDO LNV EIR D Z L 2R LTV AHIED, AOP-Wiki 72 £ AOP DBRFEIZ

2 AOP: (LW N EMRN T ~1ER 9 5 Molecular initiating event (MIE) 22 G5 V| & O%E N
2Bl & &b EEK)E Key event (KE) 24 LT, AR ERETH LA EMIIL (Adverse
outcome (AQ)) IZELRKE R LIZH D,
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https://health.ec.europa.eu/document/download/dde00deb-8fe2-423f-9d79-1bcb81e71a59_en?filename=factsheet_NoG_en.pdf
https://health.ec.europa.eu/document/download/dde00deb-8fe2-423f-9d79-1bcb81e71a59_en?filename=factsheet_NoG_en.pdf

HRRY = MO TRRHEN TN D, F72, IATA (2B 5 AOP O BRI 2l 51k % 7R
T HA XA (OECD, 2016) TliE, IATA 1%, BmHRBLA I =X AESOTHEHRIZEE SN
HRETHY, AOP [ZZDZDD T L—LTU— 27 245 LHH ST 5, AOP I,
in silico. in chemico. invitro, invivo T —H 72 L %ﬁfci‘f%%&?ﬁ@?“‘&%MlE KE. AO

T FEE L. *%é@%ff&of:éﬁ%ﬁ%%@mmﬂ E7en L ézhfu\éo AOP /X, (Q)SAR E
TR, ALEWED I N— T TARNTA RTA4VORE - LB Y| IATA Ok~
RS E R AT D DI SIS, SHICAOP DL E 2 —|(ZfTHH A X AT
X, AOP-Wiki TABI &5 AOP 25\ T, Hifl EoE R E :%Uﬂﬂ SN D AE M A R
THLEOORFHLE 2 —ICT 5 MEEEKVFEANZ DWW TR 5 TW5 (OECD,
2021),

IATA |2 X 25, BEMEO¥ET (Weight-of-Evidence, WoE) & 573, —#d = KK
A > b OFHIEIE Defined Approaches (DA) & L CTHEHE(L XL TV %, OECD iZ DA (2B
DHA K ZNZEBNT, DA OHREIZET 2 FAIK O 2B S T 27207 7 L— |
ZHEft LT\ 5 (OECD, 2016), DA %, OECD MEEIZI T 2 #if EOBEEREICK T 5
IATA OFFliZ e L RO —EME2 R85 Z L2 BMICHRE SN-T e —FThH Y |
ER SN HERIED D ARSI NI T — 2Tk L, B bz T — X R 5L A LT
WFERAZE X 9, DA ORRFHRILA T T 288X, AOP DX —A X b /N —HiH
R AN=ALOBERFAE, THNZEEST 5 A EFEEDOZEBIZOWCRIRT H2HERH D,
OECD (%, B RAFIECARIZ o3 285, RITMIEIZBIT 5 DA O A X A% nFEK LTV
% (OECD, 2025a, 2025b),

%72 OECD (X, OECDIATA 77— AAZT 47y = MIEBWT, Bl EToRMHIZE
LIeTRIFEERT I — AR T 4 2B L, AR L TWD, T—AAZT ¢ TiX, BE,
BREACTE . AL R 2 Bl SR & LT, BRI G300k, AR A, ekt
LEOFHIIZIH VT, NAMs O FiEEFIH LMl EfI A RS Tnb, K7ey=7 v T
VX, ALSEE O 22 TR O 72 8 OF Y 72 07 am A fat U B B o B R E IR AT HE
72 DA OBAFICHNT, X0 BRI RS W27 T e —F IS FHliARE L TV D
(OECD 7 = 7 A |, accessed December 2025),

(2) KEBRBEREIT (EPA)

2016 FFIZCLIE S L= A B RHNE (TSCA) 1, KEBRBERET (EPA) IZXF L. 1b
FanaBRIC I T 2 FHEBNM O A & ST AT R O RHFAVIC IE 4 b S 2 HEPH CHINE R UMY
BT o2 &, RO il g L2 & U2 W ROBEBRIE & 7 13HRIE O B %S & ks
DBANZRETHZ L2 RL TS (BEPA 7= 7% A I (accessed Oct. 2025)), Zil&%
\J EPA TIL 2018 4F, TSCA 7’1 7 7 AZH1T HUIEHERIE DB & Ei 2 RET 5720 D
Strategic Plan (EPA, 2018) Z /AR L, LU TOHRAZEED TN D,
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> CHRULTFE M OB B O A F M, 13<
FkAGE Y 72 S it

> NAM U R N OHMERF, &I 72 8T

»  TSCA IZED HBlb P E M OB A LT EIZ DWW T e b E5E /B & S DWSE
DY A NORFE, HEFF

>  NAM (K OERDRERT — &) (2B 2BEFD TSCA RO E & HBt

>  TSCA U R 7 iz 317 5 BEAAb B OB SENBRLAS et 2 i3 5 7280 DO NAM O
I5

> BEREREIN T T v N7 — L OB%

> X575 BSNLE NAMs OFFEIZ AT 72 BfRE & o

» TSCANAM VU =7 %A OB

. BREEENREZ AT 572D NAM D

N

(3) BRMMEE)T (ECHA)

ECHA X Z U E T, 3Rs FHIZ EH T 572 NAMs OE A & FEMmAICHEE L TR0, Z0
0 #Z & LT, OECD & ## L. OECD QSAR Toolbox3 DI[FEIFESC., QSAR (2 & 5 ¥
EL, V—R7 27020 NAMs [ZD L7 70 —FOHA XU ALEREEHITL, —
AAL S E OFHIIZ 31T 5 NAMs OFIH A Hede L T & 7= (ECHA, 2008, 2017, 2025; OECD,
2023), 7z, ECHA (% 2016 M TF 2023 2 NAMs (CBHT 5V —7 v a v 7 2Bk L,
NAMs OB AN X HFA, 8, MRRRD #Ham Sz, ZD7H T, NAMs OBl R 215
D720, BHERIEENEZ @O, WU RN EE ThH L & Shiz, £72. NAMs O Eli
W EBEREE XA LT A U ERET HiodDu— K~ v 7IREO BN S
77

2.5. Sy EFRRWTRG e Bhla
(1) OBEMRGEE) T HERKZ B2 (ICCVAM: Interagency Coordinating Committee on the
Validation of Alternative Methods)

ICCVAM (3, 1997 T FDA KO 13 OEFFERI & & b IHEk SN IZEFMMETH Y |
NAMs DOBHFE, HfYmIC & 258, MOFIH 2 et 5 72D OEBRAY 0@ 2 et 4 5 1
THEREEHZREZLTWD,

2024 D ICCVAM @ L 7" — b ['Validation, Qualification, and Regulatory Acceptance of New
Approach Methodologies (NAMs) (ICCVAM, 2024)] Tix, NAMs OfFHEEZEICB W THEET
RE[PELT, UTO 6 HANRRET SN TS, NAMs OB FIC K 2%/ 13, WEDH

SATBCHINNCIE T 27200 h 7T IV =7 7 r—F Y — R7 7 n A7 7 a—F OV —/,
2008 FIZHIR (Ver.1.0) 23ABI X CTUIRE, 7 — & FH-CHBE DU B 2025 AEBIEDRHR I Ver.4.8,
https://gsartoolbox.org/
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https://qsartoolbox.org/

. NAMs OB S~ G, K OHHIE R~DHFEH NAMs OfERIC EDFf
EERET D0k o TR D,
> MM HEM (Contextof Use: COU): NAMs OfEH HA (A7 U —=2 7 ¥ — REE,
ERERY A7 RO O HFERTE) ZWAMEICERT D, COU F, MEET vt AR
NAMs Dl &M DHELITED TR BT 2,
> AEWERIBEM: (Biological Relevance): NAMs 73, %S 0 A4 1) %h B 00 BFAMG (2 i
LTWOnERTRE, AH=X L0 (AOP ~OBIEAT), BIREWE (o IR
ROMERERHMI A 72 &) O, K UBEfF Q@MW) FRYE & OHEIC K - TEIES NS,
> HABOFFMEREAN (Technical Characterization): NAMs OEfdNE, [SHAME, FRELME & fetr
T H7DI, EEWEOFHE, WEEE (QC) ¥ —/VOfHAAR (7 u—F ¥ — b, fF
PEELRI 3T, EER), d X ONEG) 722 S CE LA E T,
> T—EAT T IUT A NAMs O ELNTERNMEFHTELHDTHD Z & 2L
T 57O DEELRME TH Y, GLP (# BBRpr#is) OJRRANIHE > TRl a7
DRSNS,
> EHROFEIIME (Information Transparency): NAMs O B E PO I REFEREAT I DU T
EHESR A 2 =7 1 ~AHT 5,
> L Ea—@OMIME (Independent Review): NAMs DOVERERHEZ GG T 572, FlERE
EDI2NMSE L7255 =3 (NICEATM, EURL ECVAM, JaCVAM) (2 X 2R 1L B
a—DUEERDGERE D,

(2) EURL ECVAM (European Union Reference Laboratory for alternatives to animal testing)

R BN SRR A IRl o 7 —

EURLECVAM (. JRC (Joint Research Centre) O—#8CTdh 0 . TEALEWE . Wi
LS, B R ARPESL, DoE R & xR EFIC T 5 NAMSs & H#EitE
T L7, invitro WERIEDOBSE, MEE, FRE(LIZHY flA TV %, EURLECVAM OHRFZET
3. AL EOAFER QY X 7 Gl 22 7 w2 R OB bR PE (2 B 9 5 1
Z, AR LAWY e —F CHEFEICIEZX D2 Z L BN E L TRV FIT in vitro AR &
Win chemico RERIZERZ L TTWD, LW IEIL. KEDILFWE D in vitro RERT —
X ke ERE R IO BRI AE R AT RE 7R N A AV—T > b (HTT) RBRfiiE, ~A 2272 hA A
— 7 (HCI) Jiz%, f5CHED Organ-on Chip (0oC) BFZEHGERY . = = — 1 L <20 AR 23 4=
it D ERE T ZIET D~ /VFEMT LA (MEA) WFFEHiER 72 &, IR 2B R C© Fh
INTW5, F72. EURL ECVAM 1%, VERBRILEEREW 71 ICATM) 72 & DOEERAY 723 —
Fr—& b L ERAICENM) B AORIE ORERE L & I ~OFANZHBRL T 5,
(EURL ECVAM, accessed December 2025, EURL ECVAM, 2025)
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(3) HESI (Health and Environmental Sciences Institute)

TR BL P AT TERT

HESIiZ, KEDV > b2 D.CITHE ZE S HEEF ORI TH 5, EER LML
RFZERT (ILSI) DEFESHEE LT 1989 AEIZF%XSL & 41, b b OfdRe, Bn, U A7 il B
BT 2R PR E A~ OB A RO D T2 D DERE 7 +— 7 A%t LT D, b M
ERTHIICEE L7 NAMs ICBL T, FHEBZO L LICRBESNTZ Y —F 77—
T TCHEEOBGANED 53TV 5S (HESI 7 = 71 K (accessed Nov. 2025)),
[FTrRL— a T ARESBOEES]

® Cardiac Safety Committee
Developmental and Reproductive Toxicology (DART) Committee
Emerging Systems Toxicology for the Assessment of Risk (eSTAR) Committee
Genetic Toxicology Technical Committee (GTTC)

Immuno-Safety Technical Committee (ITC)

Z ® H B Cardiac Safety Committee |%, 2013 4= 7 A2 K[E FDA CTHE SNV —2 v a v
7% 5% 7 CTBAtA S 417z CiPA (Comprehensive In Vitro Proarthythmia Assay) £ =37 F 7 (A
> 7N—: FDA. EMA, Health Canada, PMDA %) (Z&/N L TEY | insilico I 2L —/3
YET I, Ca KO Na F v /USRI B 2 - o A A Bl E sk, & b iPS Al
HR DM, IR - B 2 F O 2 D E RGNS 2 W72 A i e TRIFIE 2 /G LT
%, ZIUHDOFEEIT ICHEL4/STB £V —% > 7 7 —7F AIWG) [T #iEt 217> T\ 5
(CiPA 7 = 71 bk (accessed Nov. 2025)),

Developmental and Reproductive Toxicology (DART) ZEEDIEZ 7 /L— 7D 1 2| DART
NAMs/Alternatives 1E3 7 /L—7"Tld, fix OBHIT A BT A ANZHERS D2RET v A D
filf FRRIL 2 B b L. BofEB9IZ NAM & L COREAAREES LD K 9 78, NAM ¥ — /LR
7 ZDER A B L TWb, BlilYRIC X 2 &R M B2 mid 72 BARR 2208/ 2 K ET 5
7o, 2025 FRIZT—7 v a v BREINATWS (HESI U= 7% A K (accessed Nov.
2025)).

(4) KEESLAATICAT (NIH)

E N AEARFZERT (NIH) 13, KREREEEE O — M TH Y | 27 OIFFERTE o ¥ — &3
TOERITERE TH 5, NIH 1%, EHEE IR, BREFE, FF o AL—vatn -
AT 4 Ty - U —F 2 Ei - T 2 FEEAEATH Y | — AR & AR O
W ITCOWT, SRR, 1ERIE, 1BIEOMELZIT> T\ D,

NIH (28T 6 KE FDA & RIERIZ B8R 00 BRI 1) 1 7o AREBRRBRVE DB 8 & 15 2 1
HTWND,
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> AN AR, T YT EOMD invitro ¥ AT A
> HMe e NOEWTRITV AT A REREK, EWHAEREZTRT 5EET L
> aAIa2=F 4 LV KRMERIL UL TR FOMEET 7 b LA BT H 2 L 2 ARE
THYTNT—)L KT —H
Fo, R FR—2OREEHET 5720, NIH IE NIH REZERNITHIZEA / ~N—
V3 v o fGE -SSR (ORIVA) 25X d 5 TETHS (NIH U =7 %A b (accessed Oct.
2025)),

B) M TEITHDOT R 27 b

NAMs ([ L B2 #3257 1m = 7 | & LT, European Partnership for the Assessment
of Risks from Chemicals (PARC; L F¥)'&E V A 7 i/ — hF—3 v 7)) kT Animal-free
Safety assessment of chemicals: Project cluster for Implementation of novel Strategies (ASPIS; Jcitf

HYRHE PR 72 iR BR OV ) R 7 BRI ) 23D, PA RIS 2592,

+ European Partnership for the Assessment of Risks from Chemicals (PARC; {L##)/& Y A 7 ¥
fli/S— hF— v )

PARC I3t MEREEE K OREEZETNIZI 1T D NAMs & NGRA OFEELHM L LIEE
EAW@A_%T~9y7T%5]%NHJ&EGMJWMW%MﬁﬁFGEMOHM%
% T BB UIARE A DB D 5 U A 7 FEHEEE . K52, ARIBFTEREE 72 &9 200
ORI, 77 VARG ZA - BREIRE - F7EHEIT (ANSES) IZX - TilffE s T
W5, 7uvx s NN TIHERF-OA M E O~ el 27 5 @0 v — 27 Ry
=B ED HITWSD (PARC V=7 A | (accessed Oct. 2025)), =D 5 &, PARC DTV
— 7 /Xy /r— 5 (WP5) IZ, NAMs OF|HFTREM: & HE 2 (edE U, BifE oA F M
INTHA D WET D720 OUFER R RBRIEHENLIC OV TR L T D, 7eds, WPS T
I%. NAMs Z BUCEM A L7222 IR A2 Y THDOTIER <, JA< 3R FEANZESL
b O LR, IEBENEIED AME, FEEMRRFEME (DNT), RfE#mME, NOWMREL (ED). %F

W HDRIR A VE SR ETEL (THSD) & OMREHTEN /7R EL (MD) OFHIIZ AT 72 NAMs @
PR AT > TV 5, PARC 7> H /A &7 NAMs (2 B3 2 ST S 2 BIVRE k-1 1289,

+ Animal-free Safety assessment of chemicals: Project cluster for Implementation of novel Strategies
(ASPIS; JextEryfifse il RE 722 s e O A 7 FA R S )

ASPIS %, EU 7 b & e fefhaz1F . EREM 21 U e e VEatlh 2 #HEdk 9~ 5 ikt =
VI—=TATHY, LTD3 507 vy x=7 b (ONTOX, PrecisionTox, RISK-HUNT3R )
MOKD, A7 MTiFE, BN 16 » EE 70 LLEOKBERZIML T, 7uv=
7 PN TR EVERHIC AR R E B O~ 2R 248 5 DT — 7 8w = VD 5
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. ZEOSTRPAE SN TN D, 2025 FEIZAE SN2, ASPIS IZBIT 5 AFK TR O 5
ZBITREER-2 12”7 (ASPIS U= 7% A b (accessed Oct. 2025)),

ONTOX : [ # 5w E% T4 5 72 D NAMs O BA%E OH#EE % 5, g (152 5%
%E\WHﬁoﬁ)%w(ﬁﬁﬁﬁ% Wﬁmr)mwwﬁﬁﬁﬁ\ﬁﬂ%%am 3D
D, 6 DDORFERBICET 2 NAMs IZERZ T T 5D,

PrecisionTox : (b FWE & HMERB DN F A D= AL EZMRATH720, b MEEEMIL O
b hEELOBIETERAGT S avvaunRs IVVval Bl BT T T 00 v 2R
NTNDOEIe Ex AN AEMET VERFE L, B h~OFEFEZELZ TR 5,

RISK-HUNT3R: % AR U 2 7 3l (NGRA) D72 DEY 2— LA T L—ATU—27 L LT
RISK-HUNTS3R testing toolbox % BH¥&,

(6) Tox21 (Toxicology in the 21st Century)

Tox21 I, 2008 F=(ZBAAR S NI ER DB R (KA T, A A—T" > kR (HTS)
K> invitrolin silico FEZIEH U, L FWE O 3k %2 TGE DR BICFHl« 5 Z L 2 B &
LICHEHAERIC L 57 m =27 FTHY | KERERET (EPA). [ENEREAAER AT ZERT
(NIEHS), [ES. b T v AL —3 3 F A = Al % — (NCATS), BinlE3H MR
(FDA). National Research Council (NRC)\ KEENTEAENFZEAT (NIH), AR GRS T
WEES (ICCVAM) OWOICEViED N TE, K7a =7 T, EMERIANA 2L
~7y%x7)—:/aTyﬁ4kﬁﬁmémuh®ﬁﬁ%K;D\I%k?%g\%ﬁ
FRLE, ARSEIY., ERGEDOR 10,000 DILFHEE A7 ) —=2 7 BB ZRbivEy
FIABR O EH @k L TE 72 (Tox21 7 =7 %A b, accessed Nov. 2025),
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3.ABEMFMEICAVC b5 NAMs OH
3.1. Defined Approach (FZJ&RAEHE:DHI)

2021 4 6 H. OECD I3 ERMFRHE D7 DER I N7 T a—FIZMT D20 K74
> No. 497 (Guideline on Defined Approaches for Skin Sensitisation) (2025 4F 6 H 2tk (OECD,
2025)) ZAF LTz, DA ITERS N —HOBEHRY — 2 Z2MH L TEREINTZT—F (in
silico T}, in chemico. invitro 7 — % %) |\ZH#H SN D ER S N7 — X iR FIE (DIP) ($X
FETIV, = NR—=ADT T a—F 72 L) TR I, HAZHWZ2 LB L U WEHE T
ETHD,

BLFEIEAEIED AOP & 5I&d 2 AR 2[4 3.5-1 (2787

2T & D BRI, R G ik LI b E DD & v X0 & OB REA TR
F0 . @QAHIEOTEEL, QBMRHIROIE L, OT MIOTEMEL K OBEHE & 5 Btk
@ Key Event (KE1~KE4) 7>672 5 A FEVERBLEE (Adverse Outcome Pathway : AOP) %%
TRIRT D, KFEEFEED KE 25| &8 TWEITGEIEEE G T R o0 | %4
KE (Zx%HiE U7z B A EMERRBR AU IE 3B S 4L, OECD T7 A WA K74 (TG) b &
NTW5b, 72, ZNUOHDORISEFHERT 256 DILFHEE (77— M) OFEN LT
WEORWENEEZTFHT LY 7 by =T LB STV D,

KeratinoSens™
LusSense
EpisensA
(TG442D)

DPRA
LLNA
ADRA
(TGA42C) @thmw (TG429, 442A-B)
fEmED DI @THR | RERME
{ i W* B ) 1 4 (iﬁmt-ﬁm ‘»\ 2R

’L_J‘
@it L
AL

Ceesd

h-CLAT
U-SENST™ {LEMEOEEN SR ETRT S
IL-8 Luc VORI 7OEFESNTIS
GARD@skin (Derek Nexus, OECD QSAR Toolboxss)
(TG442E)

3.5-1 FZJERAEMD AOP & TN KE (kS U7 B2 S R EME AR 1L

I OREBRIE A TEAI AT 28 & LT, OECD #'{ K71 > No.497 (DASS)
RSz,
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DASS (ZIZHIFE, % 3.5-1 (27”9 3 2D Defined Approach (DA) 23X #H ST\ 5,

% 3.5-1 DASS IZE R ST W5 R JERAEME DA o8 2

Approach Luc, U-SENS™

In silico: Derek Nexus, OECD

HH I OERHAML 5 EH 2 RBRER O BoN DR
S AN EY
Part I 2 out of 3 Defined KE1l: ADRA, DRDA Hazard identification
Approach KE2: KeratinoSens™, LuSens,
EpiSensA
KE3: GARD@skin, h-CLAT, IL-8
Luc, U-SENS™
Part 1T Integrated Testing KE1: ADRA, DRDA Hazard identification

Strategy (ITS) Defined | KE3: GARD@skin, h-CLAT, IL-8 Potency categorization

in Chemico (KE1), in vitro
(KE2/KE3), (BEAFD) in vivo

(KE4/Adverse Outcome)

QSAR Toolbox
Part I1I SARA-ICE Defined SARA-ICE Quantitative Point of Departure
Approach ATy NTF—4:

i) 2 out of 3 Defined Approach

In chemico (KE1) & in vitro (KE2/KE3) D7 — #1235 < RIEREAEM N — RIRIED =9

@ [2outof3] 771 —F @ Decision tree %X 3.5-2 IZ/R7,

3FEEDKey Event (KE) O3 E25EE 0N T 2 25 % £hEL.
2RBRDER (IEEXRIEE) i —E

(BREOERIFEL)
YES NO”
BEHXISEEOHE 3BEEOKEICHGT HalSE L,
| | 2HABRDER (- B hi—2
(BREORERIZLL)
YES NOwr
[ mexEmrons | | T |

3.5-2 2 out of 3 (OECD GL497) ® Decision tree

i) Integrated Testing Strategy (ITS) Defined Approach

In chemico (KE1) & in vitro (KE2/KE3) O7 —# & in silico T (Derek Nexus & 721
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OECD QSAR Toolbox) (Z#-5 < Potency categorization D 7= & OFEA FEREENE (ITS) OfF %
3.5-3 1T,

DPRAMER: ADRADFEER:

RIFREDE %) NACERUNAL* D (%) h-%;f(}_m 55;3:
BT 7 S R
'Jf)?;jgﬁff?:ﬂt‘r% ‘E’Tﬁi\‘;(;;’;@&‘} NACRUNAL ST SRS
=42.47 =08.24 =46.4 =67.4 =10 5 E]
=22.62.<42.47 =23.09. <98.24 =15.5. <46.4 =17.5.<67.4 >10. =150 = 2
=6.38.<22.62 =13.89, <23.09 =24.9, <15.5 =5.6,.<17.5 >150. =5000 B 1
<6.38 <13.89 <4.9 <5.6 fEE B 0
| DPRA/ADRARUh-CLATOR R4 BMTEE 7 |
mAYES HAYES NO NO
| Derek NexusDiEREERTL7 || Derek NexusEREEAmeE? | | YR |
YES NO YES
- 2J7 & ITS Fifil Z2a7&st ITSFH
Ak N 6 GHS 1A 34 GHS 17
Szd B GHS 17 7 GHS 1B
3:15 GEH;;B 2-4 GHS 1B 0-1 LR
1 HEARA] *1:-(2-(1-naphthyl)acetyl)-L-cysteine (NAC) Bilf e - A+ (2-(1-naphthyllacetyl)-L-lysine (MAL)
0 X4k +2 BRTEEIE & 4 5 BERE (The minimum induction threshold)

#311AZ 1 BOERIH DHEL
3.5-3 ITS (OECD GL497) @ Decision tree
(KE2/KE3: h-CLAT. in silico Y —/V: Derek Nexsus D55

1i1) SARA-ICE Defined Approach
SARA-ICE Defined Approach (% 2025 4 6 H M T T OECD GL497 |ZiBANNE & 7= DA
TH Y. in Chemico (KE1), in vitro (KE2/KE3). (BEAF®D) in vivo (KE4/Adverse Outcome) 7 —
BNZFEDN T, BB U A 7 M O 72 O 81972 Point of Departure (POD) % 3 4
12D DR ZHEET DA AFEFFET A TH D, ZOETF MLV IT, B ERbE
NER D 1%Z 2 JEIRAEM L Z 2 "l fetE 0 & 5 & (#EE A&, ED0l) ZHEE T 5,

3.2. A% D NAMs DFRER

NAMs A EVERHl~DOBEANRED HITH 508 L LT, NAMs&HEES 5058 =
—7 5 ThHHPARC (23212 ) TiE, b MEFRREHMOO- OO T ny =7 |
(WP5) (28T, FEMREENE (DNT), FEEmEIR S A, w5k
<AL, FRRARAR VT V< BLICBI T DNAMsOBRFE 2D T\ 5, EFEONAMsIE,
OECD ®Detailed Review Paper (DRP) {Ek(ZB8 % Standard Project Submission Form (SPSF)
WS, A FT7A AbZRIEELTHRBET TH D, mlEomy FRA P T LIS
NTWVANAMSOMEEE A LU TR (£3.1-1), £7-. BIERPTONAMsORER U A k& Bl
EHE-312779 (PARC, 2024),

21



#3.1-1 FH~DEADBRET Z N TV BNAMs

T FR . o
ot i ~DBEAS R SH TV D NAMs

In vitro DNT-IVB OEEFO X v v 7 & 5B, A EMER ORI
BoORH

In vivo BT 77 4w 2 BOMERAE O TR AES R EE O

In silico SAR €7 /L, CART (Classification and regression trees) €7 /L, =
2—F Ny N =2 ZHWETRIET VE

In vitro HepG2 fifid, & b iPS MEfRH K LA —% —fliflaz v 7= EHRF
(2B 2 e i D A

In vivo BT I 74y vaHViEmib A b L ARG

In silico ERT7 x ) — VDT )3 a)LF aA RR~D AR

In vitro 3D BTV E WD MR e e e, s (v~— b — 8%,

MERER BRI IS5 1T B2 in vitro E£721% ex vivo ¥ AT LD
FIE), S filig, PR as R EME O R
GRNEYON  [n chemico AEE e S Sl N S DAY el A 1

2 F N [n vitro MIE 7*5H AO % T)A#i72 KE Z#d#ET % NAM ki v 7 U —pd
<& RITIANT 127 B A ORHAL & HtE T
In vivo BT 77 ¢ v 2 oMM & VT2 FRR AR A LE Ll s AR E
3 vkt g, 2 v mERE ORI
Gkl [ vitro FZ A7 VT RI AR T uT 437 AegtefHiilanlgEart
W< EL HORAT V== TT oA, NAFALTHIT 4T AT —H
~ A =2 7N K DR B AR S AREE K OB RERRE T O HH 4
In vivo Y777 4 vy 2B E O TR ER R OB

3.3.NAMs OF|HERE (EZHDH])

EMA 3202541283 L 7-NAMs!Z B9 %5 Horizon Scanning Report* T, & HEHE &L B
(231 DNAMsOF EOSZ T AT HE R A2 T, NAMsOBFZEBHFERDL & K o Mg
Wi 2 BRI T LTV B,

EUD E IR BRI IZ 81T HDNAMsOHFFERR 3 OB OFIA AL R (EMA (2025)) (28T,
Innovation Task Force (ITF) 35> Cifknm S AL R E ORFRTE 7 /L K ONAMsOFEFAIZ B 55

Y ABRRE A7 MELTEOT RO H 2O EE WL RS X, BURVIEIZETHZ L% H
B & L7787, https!//www.nistep.go.jp/wp/wp-content/uploads/00005.pdf
5 EIEGBHFR IRV THIGIYJF & BB D RN FE 2R L, SR inRiEOfiiic 2 W CEm T2
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A TIE. AT (n=10). B (0=7) OHFFHEENZ <. RO TOIE (n=5). 75 L%
(n=5) DIETH -7 (K3.1-1, (A)). F7=. NAMsOFEFIL, 2D invitro TT V5% <
(n=12), Fe\ ThgigsA >~ 7 (00C) (n=11), 3D invitro T/ (A7 = A RLA/NH
A4 REET) (0=7) 72 EOFH LWEARDIED>, insilico FET /v (n=6). M Win vitro/in silico
BEET L (0=3) BNE TN (M3.1-1. (B)).

A Number of ITF BM focussing on a B Number of ITF BM focussing on a
tissue-specific NAM specific NAM
Liver - E——— 2D invitro model
Brain I
Heart  IE— orgen-oncrip |
Muskuloskeletal [N o
3Dinvitomode! |
Other NN
Skin | Insilicomodel [ EEEEEGEG
Breast |
Gastroinstinal Tract I Molecular assay | ‘
Immune System | | In vitro-in silico model
Lung
Lymph Node In vitro-mechanical model
Pancreas
Retina | | | - - | | Ex vivo model | | . | . [
0 2 4 6 8 10 12 0 2 4 6 8 10 12

3.1-1. BEDKEB (A) XIENAMs (B) IZEEZ Y CTITFHE

F 72, 3REFHIDScientific Advice (SA)® Tifgam <ALz FE > 7 (X3.1-2) & LT, #ipik
BREARICEET 5 b DIZ41ETH Y . NAMsIZ X 2008 (74F) L0 KBS0~ 72, 3k
BROGPROFFEHHB E LT, &ZbEZVHDIEINA AU IT— Lol (14 TH Y, kW
TEOWOIT—fmtE (134 Thotz, BICERESCHEEICRT 5 E# 5 RN
RECTH D Z L ZRT 72 Dweight-of-evidence S i S AL72, RWTZ < i S AL72D
X, R AEENE (DART) (81F) TH Y. A &K OHAR OFAEW I RHAR O RERER
(ePPND), It « iE e FEAZRABR (EFD), BHA-IGVLEMBATER 22 & 28089 5 72 8 Dweight-
ofrevidence 7 7’2 —F BT A LD TH o7,

NAMs%Z H W RER X, BT < vy GHR). EICEERBR DA I DOweight-of-
evidence7 7' 0 —F % 3 FFT 5 72D Zin vitroXvin silico® 7 VINERH SNz b D Th -7z,

UL EDT =476 NAMSHHAM TR X & — R7pBW Jeh 4 8 S i x 2 BEREICIXE 72
EoTWRWHEOD, Ml EOBEERE T 1t A BT 2 MBN2R5HLE LTRSS
DHDH T EERBEINT,

7= DI E, https://www.ema.europa.eu/en/human-regulatory-overview/research-
development/innovation-task-force-briefing-meetings

6 EILMPAFEE IR L, TR FRFO#EROAREZBINT 572D, HikmSHpr 4 v iconwTA
R 7B FHB S & 3R 2 e 72,
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B 2 (4.17%)
3 (6.25%) _ |

e
-

5(10.42%)

38 (79.17%)

B Waiver animal study B NAM-invitro
Study design optimization [l NAM-insilico
Reduction Replacement
Biosimilar comparability Immunogenicity

General toxicology
pART I
Carcinogenicity DART
Immunagenicity [l On/Off target toxicity

On/Off target toxicity
Paediatric safety [ Potency testing
1
1

Pharmacokinetics

Carcinogenicity
1
1

Suicide Gene Safety
Proof of concept

3.1-2. 3Rs B SA OBRONE
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3.4. FIAPBHER STV 5 NAMSs (B D)

FDA ® v — R~ > 7" Cld, AR 2MERBRIC IS T 2B ER A HITRT 5 72 O OFRIGHY
MO T 7 a—F L LT, & MHED invitro v AT b (ANH ) A KEONMPS) <
in silico > — )V OGHREET U > 750 NAMs OF|H 3 HELE XL Cuv%  (FDA Roadmap
(2025)),

- b NHRD invitro AT N (AT ) A R ONMPS)

A IVIT ) A FX°> MPS (microphysiological systems) (%, t hlildz FHWT, /7 figigs #
L, SOIITMHAEICERSNZEESRR Yy NV =2 2F/BT 53 AT L THD, ZiLbD
7Ty N7 — AFEMICIERIT S e MR OEWTFRIRHEE R L. B MERECOAEL
DR EORMN A FEEICT D, MPS 23EER & FI%EE UL EOFRIRE T M %
TRIFTREZ 3 EH S TR Y | BUETIIMIR,. O, M. Bligze L. e Mdsko MPS
TNA ANGFET D, BEOFEFE LT MFET » 708328 b, s rETREE
(DILI) O RIRES D35 I S v, FDA O THrEEBAFEHERE D 72 3D O FTRIFL A4l (ISTAND:
Innovative Science and Technology Approaches for New Drugs)| /34 & v 7’1 7 F AIZER
STz, BEEMFEIZIR VT, BT » 7I3EE IR E L5 ] 2 LI IFsE3Em o 87%
ZIEMEIZRRE LT E OHEDRH D,

F72. MPSIZOWTIE, BT NVOFEERA~OEA L KM 2 RET s L2 YL

L 7= IQ MPS (IQ Microphysiological Systems Affiliate) [Z33\ T, MU 3Ll b 7 — Z 36
APHEES TS, IQMPS 13, EHMBAFEIZIS T 5 F58 L EH OO DEREa Y —
T L (EPRIQ A Y — 3T L) WOREMIKE L TR SN - ST 7 /uy
—REOIFEFEAETH D, 202546 A, IQMPS (L. b MNAERKLE RO HOH)
Yol 2 v 72 MPS O FIPEIZEE LT B T in vitro &7 L D EFYE 2 AT 5 7 —
ANEETHDLTD, MIESX—Z2ET VL invivo BT /VEFERTHERT 5 Z & T, B3
B BE &R FAIOF ST TRNCE T D B b MPS ~OEHMEELZIETE 2
AREMEDN S D & LT D (Devine et al., 2025),

« Insilico Y — VR OEEET Y 7

Insilico 7 7a—F%, #HET V7, #FE (ML) KON THEE (AD) 3REFT —
ZEIEH L, ek, ERM, EWEhnes TlT 5 2 & CHi B B O BN 2K
W5, Tz rRLz,

HEETU 7L LAY EIEE (PBPK) TR H Y | FEA DOIHID ADME
(WL, A, ARG, HE) OBFls I 21— a0 %4795, FDAIZPBPK I 2L —3
3 U EFEAL, Pl MEEBORER, B Z OB THEM SN DEYRBROGRE E
UL T DRI E T2 L3 H D, PBPK ETABEHEINHICoh, BEROZER (IR
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HORERIEZR &) BRI OFEMENREIZ RITTREL TRV R L /D B~ —Y 0 & S
LIZEmDDHZENTED,

Bt 7 L U AT, FERIOBSORHE, #EEF—7 ., BEMORIRR R 2 T
N —=VZHHRET, FEZ SN ML BT /U, JURORIZEGEIR O 7 < 7 BEECS % iR
Bri. @i A0z Pl 5, 29 LicY —/WIERBED & 5 Ees 2 FH)IZ
FeE L, 8 - v FeBRATICRGG O T 2 7K IS 725G A EIC27e 735, ML
TIMIE, FEOHAEFREZGIESEZ LI 0o —r 2P 352 LT, #iE
(BMEFE, A7 % —7 > MEG. A M A R ATRENEZR &) 2 TRl 5 7o oI IS
BHEDH BTV D,

EBAT AT LIS (QSP) &7 /I FEAYS: (computational biology) & HEBRS2 4 H
AL, AN EM e NVEMF R Y N2 L EDO XD ITHEERT 20 E Y I 21—
F 2%, BlziE, HOREREBO QSP £T /LTI, FURNRIERE &2 i+ 2% o
Lz b— b L. A7 EHFCIEBEN 2B R R omRIImEl 72 &) o Till%
XETH, InooET ML e b BT RET TV A 27 A NTE5700, &)
WIRBET NA~DIRFEZ KRBT E 5,

bt N UNRIET == 8 Al ZIEA L, B ORFINER LRWEER (B MEfk~
DRFERGMEIR ) ZE R 0WnE A7 ) == FAfETH D, Insilico > —/ViF, HHIHR
bt h T A —ANOEL T E =TI ET D ATREME A 08T L. TERITENMRRE & D52
P2 MERRER SO IR G 2 ARG G /S AL THERR SNV T W IR R M2 R TE 5,

FOMDOEFHIe T T T+ —L L LT, & MARKETD exvivo VAT A, A AJL—
Ty NEAR=2ZZ7 V== 7 v MU T AV ==y JEORIIRH D, B M
fkTD exvivo AT LTIE, K5 FCHEFFSUZ B MBgw A 7 4 2 (IFlE, Oli7e &) 12
HRNZ X< E L, R EE R MR BlE CE 2, " ALV—T"y hEL
N—=RARAZ Y == 7 TlE, ZEREENERZFF O Ml (G582 et bk
fazate) NN EHNEaRy MRS 3T oY A7 ) == 70280 B
2 DM S A SN RIEFTHBEEL T 774 ) 7 T&ED, E MEEN T U AV ==y V7 E)
MOFRIL, BWIERT 228, 8 SR AT 5,

3.5.NAMs % v 7z POD % &

NAMs & VT b e T — 2 0 HailifiE &2 B H 3 5 72 011X, in vitro FRBRIZ 31T 5 POD
(invitroPOD) ZUGE L, ZORBR THE O OSH & (B/INEMERES) 1S T, & B
DIVBIXL BEREZHEET DX ERNDH D, T D7 &A% quantitative in vitro to in vivo
extrapolation (QIVIVE) &\, PBK EF /b (UIZ DDA Tl & NEHIE BED
FHBEIME 2 T T X B EEM)Y — ) 2 L, in vitro JRFE & [R5 OFERKRE E 72 134
REZRET HINTIE BREHEET D,

#2375 1 1 B HERE (OECD) 12 L 0 384T 7= QIVIVE OJH & FIEICEIT 2 Ry = A v
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K (OECD, 2025) %, BAEMEEME in vitro /N> 7 U — (DNT IVB) 5 OT — X Z7HHiZ
MAIAT Z E R R E L, AT —ZOERE (PBK) E7 VDISH L, invitro I8 % in
vivo DIZ BREICEWT 57 0 RTHERE Y TTW5DH, QIVIVE ZFE T 57200, i)
[ R A R —NES ) RY A R —FE0, Bk Sz PBK E7 U v 7 OF A2
IRENTWD, Fo, REEHIIX, QIVIVE % FEhE 7 2 BRI ATE 7, ARURI & O 3L
D PBK ET V& FE LT Excel 7 7 ANV TRMFR I TS, LLT, OECD A # v AIZE
-3< QIVIVE DjiidL ((1) Reverse dosimetry / Forward dosimetry D f&5f, (2) In vitro POD (D3
R, (3) in vivo DNFIREFEEEOFFE, (4) B2 PBK 7V 77 7 u—FOwHH) &
EBETHREFICOWTHRLT 5, (728, NAMs Z W= U 2 7 3fiss & L CiE, Ei
Reverse dosimetry (2K 57 7' m—FBEEINLHT2D, (2) LIFRIL, Reverse dosimetry %48
E Lzl 5, )

« (1) WF5E H B2 HS 72 Reverse dosimetry / Forward dosimetry DR

QIVIVE (21T 24T & & NE DA 2§ 2 556, “forward dosimetry” X U“reverse
dosimetry” WS 7 ua—F 03 b5 (K 3.2-1),

Reverse dosimetry & 13, invitro AR TR O H&E (inviro POD) Z ¥R & L, xfIid
LI BEAVHET L FIETHD, —HIZ PBK E7 L& HWT, RNRE (5
FfK) 2 DANEE G5 (mg/kg/day) EHEET D, HFONIIMTIES BEEEL, FEEoE hoiX
< BECHITEEHE L i LT U R 7§l &2 F2ha 3 %,

Forward dosimetry |%, ML < @& (] : BRESCR GO OFHE) 2% & L, PBK
ETNEHWCTHENRBEEZ THT2FETH DL, THISNTZIREZ invitroPOD & g LT
ZQE e R o [ T R

ZNEDFHEZPOD ZERT DHPTNRR LM, RAR R ITIEL T\ b, W77
0 —FOELEVL, (E gkt g & 3570 TH Y. Reverse dosimetry [LFMIHE L % H#E
E L, WS & 321X < @R L i3 2% OiZxf L, Forward dosimetry (X INERIEE % in vitro
ARIBRIRE & i U CRHili 32, &5 b OFIEZIEIRT 2 0NMIFE HIIREET 528, filE L
T, BHD invitroPOD %, 1 DDIXL FEV T U Aioxt L T4 %354 . Forward dosimetry
DN TH %,

- Reverse dosimetry : in vitro £/ — WHREE — SMBIX EE

- Forward dosimetry : /ML < T8 — WNEBIRE — in vitro JRIE & Hfg

7 https://www.oecd.org/content/dam/oecd/en/topics/policy-sub-issues/assessment-of-
chemicals/annex-b-overview-of-gestational-and-lactational-physiologically-based-
kinetic-models.xlsx
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https://www.oecd.org/content/dam/oecd/en/topics/policy-sub-issues/assessment-of-chemicals/annex-b-overview-of-gestational-and-lactational-physiologically-based-kinetic-models.xlsx

1A. Reverse Dosimetry- QIVIVE

Administrated
In vitro 7 equivalent dose (AED
. In vitro POD q . ( )
concentration- Oral Equivalent Dose
bioactivity [cz1Ace0 200 i (OED) Human
or BMC/BMCL) | .
response data. | Equivalent Dose
/”'m —— ADIPOSETissoe +—— (HED)
—@;\\‘ el .
In vitro & External
concentration- i Reverse-dosimetry based dose- NAM
) . > KIDNEY  ¢——— —_—p] . .. P
bioactivity 1 bioactivity response data based
response data. | | POD
«——— ADIPOSE Tissue 4—\‘\7
1B. Forward Dosimetry - QIVIVE
External § Internal_ n V|t.ro' concentration-
Dose £ e AE || cONcentration bioactivity response data
“——— ADIPOSE Tissue 04\—
y —

3.2-1. Reverse dosimetry (1A) & ' Forward dosimetry (1B) (OECD, 2025)

* (2) In vitro POD DR

In vitro POD O 3. QIVIVE DHIHD AT » 7T %, DNTIVB DA, HHkIeElc
B2 7 vt X (MR ZEGE M RCMINIEIE) (26t 2P EORELFIT 2, b0
T AFEEBZ TRIFESNTWD B X AL, in vitro |23 DIEMEIT in vivo T H (L

W KIETZ L EBRET DD, in vitro BEBROIEMER LT L in vive |28 1T 58 E %

ETRT D EIERSRNT END . in vitro POD ORFUTIEERZ2HWIARD S5 (OECD,
2023), InvitroPOD Ol LT, X F~—7E (BMC) 77 2 —F, ACs (half maximal
activity concentration), ACC (activity concentration at cutoff) 72 E723&% %, FHME 137EMm H 892
Ji CCPOD Z8HR L, € ORI L T 2 LE N H D5, L7, invitro POD %%
T DERCEBRET &M & LT RBRR IR DIRE & AWl ﬁfﬁﬁ/&%r ( HIlE
R B 7o IR ) & OB ERI R TERED B 5, Z OTeilL, MRS HW5 77
AT 7 ~OIEFF FIBATIE, B MRy ~DORE G, MIdORNEE & o /37 'E ’\@ﬁ/ﬁu\‘
. AR L, e RERNGAL D,

* (3) In vitro FERIZXH ST 5 in vivo DR EEFREE DREE
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In vitro FRERIZKG T 5 in vivo DINERREFRIRIL, fHld SR E B W CTEEZ AT 5
B BB SOIAGEM)., IRE, X< ENIM (B ]E. SJUIRE OFZEM), w205
(B — 7 XUTFH)), R~ bY v 7 A2 GREE IR E) DR EN 5 X&ETH 5,
— KAV A2 NEBIR EEFEIR IR, IR E, ©— 7 RE ., EFIREICH T 2 R E
CUTHFR TR (AUC)) R ENRH D, M ERWEIZ RV UEEEZ AT 2B (BWE X
IIREW)) DA E, BWE & EEREW O T 2 RERT D, in silico TR & in vitro
EEflAEDLE TREMEZRET 2 Z LRI D,

DNT OFMMIZFBWTIE, MigkBaf (blood-brain barrier; BBB) % il L T H 12 B D fix
(CEBES DAL ERENEERIEFE L 25, LU, & DORMANREOHEIZRRETH
V. FEMNIEREICIE. BBB OFEME, & LSV EREASTE, R IS BRI YL 0
RPFET L0, EfEe THNTEE LV, 20720, RHRMAEF OWFRERE 2 | RERPEIC
BT DHNIRE O EF D ORTFRIZRMAERIE S LTHWL Z e R IN D, 72, IBIE
AT OARA~DIX BN TIZ, BRSO Z N LI LT WEOBITE B E T 2 0E
W%, BT, IS E O LFRNEE ., ¥ o 7 - REAME. R L R IE o
PR 7R 278 EDN AT D, FRCIRRIIAEIER bR D AR OB IRICEEL 52 5]
REMEND D, Zivd OBHE/R B 273 2121, invitro 3R, ex vivo FETLIE. Bhakk,
PBK E7 V72 EOMENT 7 —FNEHTH S,

c (@) AFARERT — & LHBIBANCIS Ue, BeFERY (tiered) 72 PBKET U 77 7 r—
F D

PBK €7 /Wi, (LFWEORNENRE (W, A6, 3, JEt) 2 TR 283 ET LT
&Y . QIVIVE T IZ 35T in vitro JREE 2 SMBIL < @ EIIMFT D720V 5415, PBK
ET VOB, AR - AR NT A= (DR, AR, M) &
MEFWEE A O/ST7 A—2 (RIGER., IS 37 fEE#, Mk B R, REhE
. HREESE) NHVLN., 2D DT —X OFESCRSE 2GS U C PBK £ 7 /L O MM
% BBEROICTRIE T S tiered 7 7 0 —F MERE S LTV D (1% 3.2-2),

Tier 0 ® PBK €7 /MIRS Nz /38— h Ay MEEIZESSBGET AL THY . BT
DILEERERI) 22 8T A =2 VTR S LD, ERFEIT A FRETH D Z &b, A
7)== ZRoMMEHIICE L TR Y —AREICERSFRY GRAFHEE ) Th D Z L A
SN T D, Tier 1 @ PBK E7 /Wi, BULEW Kk O OB RET-HI, I8 ADME Tl
TE AR TR O P RIS ICHIET D720, BMO L S—h Ay M2 EA LTS
NT %, Tierl 7 /VTIXEBERATFR - PR T 1B AD/NRT A =2 LR PET L
PERERHI OB T — & BB & 72 5, DNT HliiZ 38\ Tk, Tier0 XX Tier 1 €7 /L T Tl
SRR MR 1T, MR E TR O SRR ORSFR R IBIE L LCTHA TH D
AIREMEDS BV, Tier2 @ PBK &5 /L%, Tierl £F /L& X—2 & LT, RO O 4
PLUPHIRERRE R A BN L7z PBK £ /L Cdh %, Tier 2 E7 VOBEITIT, BRI D5
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ODNTRE-RFH T e 7 7 A VEOFM T — 2 2 MNEBLET 508, 29 LT — 42 DAFRH
HTHIHENEL, £, TOEMENSET VORBIIREE L ST 5,

KV EROETAPREIENTND LW DIFTIER<, £, 2 TORHEHMICE
WTHAEATITRNWZ EnD, T2 RRONTWDEA, Tier 0 XL Tier | EF AN E L
W,

Tier 0: High throughput adult or
juvenile model to predict steady state
plasma concentrations

Tier 1: Whole-body adult or juvenile
model to predict plasma or target
tissue concentrations

Tier 2: Gestationalmodel to predict Tier 2: Lactationalmodel to predict
fetus concentration infant concentration

X 3.2-2. B¥BERO72 PBK £ Y 77 L—ATU—2 (OECD, 2025)
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3.6.NAMs Z Wi r— AR &5 ¢

* JRIED S PN L O DY AR 361T D6 rRRER - Bl TFi1E (IATA) OBEHICBET 5
Ir—ARLT 4

Case Study on the Use of Integrated Approaches for Testing and Assessment (IATA) for Chronic
Toxicity and Carcinogenicity of Agrichemicals with Exemplar Case Studies (Series on Testing and

Assessment No. 402)

AR —A AR T 1%, F ol E O30 AMERER K OB RER (OECD TG 451,
452, 453) % Efiit91Z, Weight of Evidence (WOE) 7 7' 10 —F|ZES W CEHE 21T 5 726
DOREAHIRER « 7 7 1 —F (Integrated Approaches to Testing and Assessment (IATA)) (2B
T OV A2 R T 2 L 2 BRUIS, KERERHET (USEPA) ICK D Efish/zbDTHD,
JEIEDOFHIIZ W T, BRI & OV T8 3 AMERRIR [E 130 2 1 W9~ 2 BARRY) 72 FEVE X
FFELR, Ry —AAHT ¢ Tl 1ATA IZ X 2FHlORRILEK S & & HiZ, OECD 4
A R A BRI HES T o WA W T2 @M e O 2 A MR & FE g 3712
IBARFMERIEDO Y A 7FHIICH T D MEFEEORMET L RARA » MERET 2RI
MBI EREFICB W CERATRER2 7 e A& R LTS, BRAMEROEEEEOEE
PRI CEE L 25 b h~DOREIT, Z2< O%E, X0 REIZE T 5T R0, (IEIFICE
X —ARVPELTHETDOZEDRARTHDL EBRLNTWD, £/o, HAICL - T
. b MEERZESHMEIZI T D& b2 POD 23, 1 - #fHZ AW - BB D RE T
TRVWAREL B Z DD,

Ry —ARAZT 4 Tk, fHIRI S E OFMET — 4 (targeted toxicity data) &, FAEIE D
BHHRIZESLS Y = RT7 7 v A7 Fa—F ZlAhGbt, BMEEEK O AMERHE % F i
TR OOEREIG Lz, KMmEtaiig e 712 POD #H#ET 272007 n—F ¢
— h&3.6-1 \TRT, 7r—F % — Tl ALFWE TEEE ORER. FHL S
BOBMEFHRE I MoA [T 27 —F ZINEK D, U— K7 7 v AW LU E O
AtEET 5, MR ENBEHEEMEOLEGIE, X< E & EE (Threshold of
Toxicological Concern, TTC) ##8%x &N & el T %, U — R7 7 v XZHWLHUME
ZIET DBRIE. WEMLFERHESC A T MoA 2B ET D MERNH D, Z Dk, HEIZ
JRCTT —# 2 BIMEE L. RSB 1 7 7 A VOOV POD OHEEEAT S, &
72, ReCAAP 7 L — AU —7 (X3.6-2) ZwH L., IR"FAY72 POD ZHEES 5, Z OPEHEA
MWD Z & T, WoE (MW B M EtE K U8 AS ARl A i3 2,
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READ ACROSS
CHEMICALS

CHEMICAL / ACTIVE SUBSTANCE

!

NOMENCLATURE
Proper identification allows reliable read across
comparison to structural analogs

Relevant assessment of biological effect &
response of the idenrified analogs

5§ ORGANIZE AND
g 2 INTERPRET DATA
3 Reactivity, QSAR. PACKAGE
= Physical Chemistry.
toxicity profiles
l e

) assessment
Mode of action

USE RECAAP
FRAMEWORK TO

R&D CHEMICAL

Genotoxicity

(TTC)?

Mode of Action

Rel of biological effect &
response of the Agro Chemical

Is the exposure greater than the
Threshold for Toxicological Concern

(o) |®

Standard risk assessment for genotoxic
chemicals

inform
Human relevance |7

-| potential carcinogeniciry hazard |

INTERPRETATION OF TOXICITY PROFILE

W

3.6-1 EWIFMRER L2 £ 312 POD 2 HEET A -0 7 —F vy — |

Iterative process: reduce
uncertainty through mechanistic |
research, modelling. and read

}

POINT OF DEPARTURE |

CHEMICAL / ACTIVE SUBSTANCE

|

Class of Chemistry

Genotoxicity

Mode of Action

Pharmacokinetics

Relevant Assessment of Biological
Effect& Response of Agrochemical

Interpretation of Toxicity
Profile

Point of Departure

Conduct Chronic Risk Assessment

Structural Analogs: Categorical or 1:1 read-across assessment

QSAR= Structural Alerts (Genotoxicity, Systemic Toxicity)

Mutagenic
Aneugenic —_—
Clastogenic

Standard risk assessment for
genotoxic chemicals

Analogs' effects can forecast toxicity and influence safety
testing strategy

ADME profile, TK analysis, PBK modelling (Systemic exposure,
clearance rates, and whether it has adose proportional
exposure. Read across with analogs)

Physical Chemistry characteristics e.g.., is lipopholic?

Tiered approach

In silico modelling (e.g., binding differences)

In vitro screening (e.g., metabolism profiles)

Acute toxicity (oral, dermal, inhalation, sensitization)

Systemic target organ toxicity (subacute, short-term, subchronic

Mode of Action research, assess for human relevance
Identify potential for chrenic toxicity (Weight of Evidence)

Use safety profile to characterize the hazard and defines human
health protective threshold (i.e., no biological effect dose)

Apply uncertainty factors
Consider use patterns and exposure scenarios

3.6-2. IATA EfiD 7= D ReCAAP 7 L— AT — 7
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K —AAHT 4 CiE, B 2K] (FINT 2 F VA ROAE R ET ¢ 4 & ilflixt 4
MEE L, SBIZT—ARZT ¢ ikl [FONTRHERICESFELZER LTS, &
TNT = F IV ORI A LIRS,

BB, K —AALT 4 TRENTHA X AD WoE 77 0 —F OFiEIL, — b5
B EMOFWE~OEMII AR TH L, 7T — X O+o BT Sama Fiid 5 2
EREEFLWVEINTWVD,

YINT = F U

AFHEEGICIZ, VY77 2 F DTy MIBITS 90 HFFERO KK NOAEL fEIZ
&, 10.5 mg/kg/H O POD fE S HEE Shic, HBMEFEMRRN G BMEENE Y X 7 Z2HEET 5
BIZ, T 7 40 T 10 fEORHERMMRE (UF) DBl S D, AFHETIE, v~ v 2%
W= BB T 572 NOAEL (4.6 mgkg/H) 28, 90 H#% 53 BR D fx/N NOAEL
(10.5mg/kg/H) KV &K 2 fHRNZ &b, BHESHAE (cRD) 2H#HEET D 3 FDOAR
e RMLRE T H AR RFM AR RECTH D & Eniz, 72, V— 7 7 v AFHBIZEB W T,
B MEN RN E E D~ T ARN AR5 < NOAEL 1T 24.3 mg/kg/H TH-o7-2 &
ME, K DRSFR 2, BB R RER 2355 < NOAEL (10.5 mg/kg/H) 7 POD HEEIZE-H
Shtz, AFHEHEHITIZ, NAMs (24 T577n—F& LT, V—K7278rA, WoE 7
Ta—FICHESFHIAER S LTS, U — K7 7 a1 ZZHW 258 E O FEEIMFEAR
(Z1%. GenRA (EPA), #1& & OAMEME OFEIMERRATIZ ToxPrints 258 VN BTz, F 7o Fl At
SE O K7 U OFMETiE, ToxCast @ QSAR ET /AHBHHINTWD, FEDIED,
U A7 OFEET 5 Y —/ & LT RISK2I® MEFA SN TWDS, FEIOME % LI ICRT,
7%, NAMs (255475 & & 2 b D RBRIES HIEGRIC OV TR CRR LT,

1. FHEOME

HEY POD #£7E EW T >l % AV 7= B (OECD TG 451, 452, 453) %
e, AEWFMOZHO POD %2 WoE 7 7 b —F |23k
SE, #ET D,

AR EDEEHI T8 T T REZR G e - FEBASEME Y A 7 IRV T, B A 5
M P ABME B/ A A Z RIS 2 72 DITIE H ATRE R G MG LD 7'
EAZEFE L TORTI L,

4% Saflufenacil

O F c O CHs
CAS RN: 372137-35-4 N-8-N_ _GHa
N 1
| o]

: L IR
Chemical Class: N-7 = =/L1 X R - NJ\\\O o] CHs
CHs
C17H17CIF4N4O5S
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XA D K5y

BRALEM M

HANEIRR

RETEk

B

FEs
WPEBIE, Fons At

2. FHERSRMEOELEER

WX Bif (HEHE%, REBICED L THRE 1 FFRLINIZ Cra (ZF]
£
PaKiil RESHFMIEPIAFAET 2D, ARMLER R & ORI ITRES L 7R

molo, &5 168 FFER, MRICERAET 2 77 = F ViR

WETL< ETH o7 (R, g, KB, BAEY),
TR 3OO0 EERRHREE 2R TRBI SIS,

O 7T INERRDMATF AL

@ N-AFV-N-A Y 71 ENFED NH, ~D5 R

® UIUIABOYMNC L B A LKR=LT I REOEKD

FEAHP T MSOOHOT, M800OH03, MS8O0H07, fXi#f~' v~ 7 A

JTHEZER L,

P KB 24~48 e LAIPIZHEME (96 e LAPITIZIETE T ),
PRI I M358 DAL, HECIXEE(ER A 23 E 2o PRt iR & T
R A F B R CTH D, T OMEIL, EOAEIZE W
HHRIC K B2 707 = F 2 VB OHENTER T 5,

A BJFME (Bacteria, Chinese Hamster Ovary cells) : &P (£59)

In vitro YKL (V79 cell) : F9BIE (-S9). FaE (+59)

In vivo YR BH (F - difH) @ 2

RV (A, B2, AR IC I T Category I XiZ 1V)

AR AR L DRI (Category I11)

BERERIrE 2L

BERAEE 2L

ERBUEEAIZ. BMEORLT 1V AEZRET 5 MEFHELTH T, Th DIk

HEwD . —feRBOZ b, MR OWFIC I 1T 2 IR R R S &g i 2 Lz,

Fv b NOAEL (90 H fH#% 1 # 5-#EaER) =10.5 mg/kg/H

~ A NOAEL (90 H [i]#% 1 5- 3 55k) = 12.4 mg/kg/ H

A R NOAEL (90 H fil#% 1 4% 5-#FH55%) = 10 mg/kg/ H

7w b2 X NOAEL (BlE#., IBIE) =15 mg/ke/H

A TE MR

Ty N4 AR L, RIEENE (HAERERD K OVERZ RGN 238

PERER H BTz,
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2. FHEXSWE OEEER
vYXFEAEE At L, BRI R SRV E TR LT 1 U 8
PERRER DERO BT,

ToxCast TR hr b UZERIENE (CERAPP) ARG

THIET IV 7 v Ra U mIRTEME (COMPARA) ANiEME

ZOfh, FIREEERBRIC IO TRURIR, HE R OMED AR~ D EEIT R~ 12, MK
e w

M7 —ZIBNT, =X hrF Y, Ty Rayy, A7 aA Mg, FURIRS S IREA1E
FA~DEBIZ i) -1,

v U ARER HREIRESIER S RhoT,

PERRBR

FHEFT —Z RX—=RZBN T, RERICRIETHEOIILIGED b - 7=, PPO (7
BRRAT (Y ) —FrFdF o —) ERIL LT, BT ¢ U i & AR BN
BB EH I3, A MERER OARIE T34 U3, RYSEROGEIL 585 b7,
BT 4 ) R OFAER BPERMIC & 0 5] &8 2 S0 Wil & OV B~ 25k, AR i
B % % CRMERPEAENEM L7722 LICL Db D THY | ER~DREETIIAR
W, WOE (233 | EPA I3V 7L 7 = F VAN GIERICHRINZ2HIELZFHE L LR

Li&e

PPO LA, WELEIC BT T B MR T 1 U o4 RO O RIBR AR D ER % 51 % 2 = )

AIREMEDY B D, — XA, S HIEARILT ¢ U VIE (MIEFFORLT ¢V U HRE ) &

L CHN D, PPO PLEDH EM TR (AOP) 1T SN TV 5, [FFEEOCAMEEND |

LI F D B AR R Z B35 AOP Zf. TX % : PPO BAESAFIRICKIT 5 7 1 bRV

Z A Y 7 v DERE R — P A ML S — SR 9 8 IR ke )
N AR RN N fuiE E B R NS EERBR A R & . OECD TG 72 & NIk OPPTS A K J A
(i ATHESE . GLP L L T S 7z, Sl &k OB n IR BR 0 2 7R

1Z OPPTS A R A v DITHE» CTEMS LT,
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[3. v—F7rorm=x
RPN -E2 PPO [HES 29 WEICKT 5, &L (Morgan fingerprints) OFFAf, M OVl
BHEFEMERRIC T 5 GHER) (ERF oLmEoRMi4 £k L. S 512 US
EPA [CBERENT-WEZ T 4 NEZ ) 7 T5Z LI VEEME ZEE LT,
T KV EPWEL 6 WEICKR D IAENTZ (3R 3.6-1),
WMBLFER VoL T T UV R OEEE (471 & 345~501 g/mol) 1%,
PEIR Carfentrazoneethyl (#2{K) ZfrZ | Wi CEATHY . H 717 = F
VVITBBWE & el L THEEDNR Y, T T =T L g
Sulfentrazone [XF5EEMETH 0 | 55 < fiEBEFIRE/R KT 2 BT, 71
7 = F IV R OSEEME D Log Kow (0.99~4.8) 75, AWEREN
B SN2 (EREMED RS S 425 #iPH Log Kow: 5~8)
WSSOI Morgan fingerprints % i R#70 SR & LC . SARIETE & 4 7 D\
GenRA (US 7 = F I VOREERLIMELZ M, € OfER, HmE 6 HE D
EPA 2B, TH T =F oL (029) M BAEGEIIZHEEL L Tz,
&R O ToxPrints (2 K B A% & OVAEMIEIEOFELIEREATIC X 0 . FELY
WIEMDE B 6 MERY 7L T2 F I VICEBLTWAZ EBNRENT
el (12 3.6-3),
oxPrints j
S NORREROR FE O BB ORERENT, SMEEE, R, BIEEE, fEE
AT b (M) MED. Pl RWE LR CTh o 7o, EET D BRI, AL
7 4V VE, A, R OISR T 2 iR~ — 7 — OB’ G
E 40/
TR E B O R B A K QSR 22 HRit O 15 0 & | Bt
<8 FCHEMERT L MREMEIXRY, 77 = F okt
PEAEZR LR, 13E A EOBEEMEIT. EMERROMEAEITRL,
PERINZ & D NOAEL DOZERITRD L o7z, PPO FAEHIZ 7
AZRRICET HRBIIFAE SN TE LT, BT Lo bEkE
% PEIR S D R E O R IR STy,

WoE 7 7 1z —F

s B INT = F TN OEMEREMEDORA POD 1, OB TOREIK L TRTHTH LD, %
MNABZB T % POD REFIAETH 5,

Y TNT 2 UV R OEEIIIEREEETH D . BE RELOAE BN OFELIEZER D &
720N,

s INT 2 FUNOF o WA RV HBERER T, i PPO FHES T TRR® DAL
\& IR M2 5 A — 4 B OB AR OB A Ule, =i b0 EBHEMEIE PPO g/
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WCEBEBEE L TV 5,

s TN T2 FIAD 90 HRERGFEERRICE WD TSI TR E TH 5 Z & h
5. EBEEERBRICB O CTRZO®R G BE &S UG 8K OF A RIS ISR 3 2 FF A5 -3
£ U D AREMEMENZ MRS R E D,

wE Y7 NT =F VR UMD PPO FEANCKFRA 2 EEME, A7 4
U UE K OV I

FHEFEMREL 1000 (UFAXUFuxUFg)
UFa (FE[#]Z2): 10 UFy (fE{AZ) : 10 UFe (3 5-81#): 10

POD 10.5 mg/kg/day (7 » k 90 H K18 #5-#MEER D NOAEL)

ADI 0.0105 mg/kg/day
cPAD (chronic population-adjusted dose) = 0.0105 mg/kg/day

RISK2I®D 7' Z 7 (X 3.6-4) 12k b &, 7 v D NOAEL 7 HH
Hi & 417z cPAD fiii%, US EPA @ Health Effects Division (HED) level
of concern % R[] > TU 7z,

O, BB AT S POD & EITARE

FED AME BYERMED Y X 7 5l TEH L7 cPAD (X, £ TOREIK L TRTFHTH D -

4. AHEERMEOFAL

RIS MGV A - T NT = F UV R OHELWE O wmEEH & O, PPO LEAIOE
(Low Uncertainty) FBEF (MOA KUY AOP) (2R 2 AICHK S 1BHEFEED Y X7
B BV TRSFYZ: POD ZHEET 2 DIZ+43 2 IEMAHE H LT
WBZ L REND MBI/ ZEN AR O K], TWoE 7 7 u—
F 1. WEA#F (AOP)| 122\ T, RREFEMEME,

« PRI AE I S 7 BRBR G HRIE . OKIEl FIFRA GEAE mA) - A A -
BEAE) CHRHENET—ZICESWTEY . BEROBE Y E
(USEPA, JMPR, PMRA) DL E 2—%ZFTW\W57=H [F—&DfF
FEME) TSMOCER) (2B U CRREEMEIZER Y,
ENELUINCGYEEADISEN - (<L RIEDKRIN] [SEEEDFHM] (2o T, FIFRA IZ X
(Medium Uncertainty) 2 ML E G S L7223, fOIERKIAR (CLP %) IT9E - 72723
ITONTWARNnWZ L &0t TREOTEEEND D, mE=EE
[ZOWTIE, A bHA LR, AEROY 72 A4 T o5 —4
DIRVE B IR S, T ORHEEMIT AR I BEE T L E B
FHEFAIC & 0 KR C & 7= FREE S B B,

N2 R VDT =2 X% v I T S5 QSAR ET /L] 1T L
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T, WOBEELIZ, RIERGFME, s, BAEENT -2 %25
DEMTFT —F N RTEDEFHE S T2 A . NHEEMRE D 72O
(W D 72 8 0 QSAR E 7 /WA K % il & S fia 9~ 2 B
Bd 5,

* U= F7 7 B RHWEHEEOREICE LT, PPO AEAIT
& LEPHEITITHEET 7 7 7 A MTIE B D EBRH LT MK T
MEIZIZ—BERRIN TS, LML, HEUMEOERR T o'
2T, FEOEUKR LRI T DIRENGTENTEY . ~MEE
HEEmd TIN5,

« SCERFRSRIZBE L T, systemic literature search 23 FZfii S 41TV 7210,
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#3.6-1 U— 770 R&FEWT 5728 E S BB E OY PR MR & OV
Source Source Source
Target Analogue 1 Analogue 2 Analogue 3 Source Analogue 4 Source Analogue 5 Source Analogue 6
Chemical Name Saflufenacil Butafenacil Fluthiacet-methyl g?]r;Fnlrazone— Sulfentrazone Oxadiazon Flufenpyr-ethyl
CASRN 372137-35-4 134605-64-4 117337-19-6 128639-02-1 122836-35-5 19666-30-9 188489-07-8
2D Structure .
DJ_TG [ _~ o1 e |
e ’ T 3
[ 5 ) P o !
Chemical Class N-Phenyl-imides | N-Phenyl- N-Phenyl-imides | N-Phenyl- N-Phenyl-triazolinone | MN-Phenyl- Other
imides friazolinones oxadiazolones
Structural 1.0 0.29 nd. 0.19 0.17 0.15 0.20
similarity  index
(EPA GenRA)
Physical form at | Solid Solid Solid Liquid Solid Solid Solid
25degC
MW (g/mole) 5009 4748 403.9 41219 387.18 34522 408.73
Physical
Properties:
Melting Point 1899°C 113°C 106.0 °C. -22.1°C. 1220°C 885°C 100 °C
Boiling Point Mot determined 270 °C Decomposes at | 352.5°C. Mot determined 2821°C Mot determined
249 °C

Vapor Pressure | 4.5x102mPa T4x10%mPa | 441x104mPa | 720x10% mPa | 1.30x 10 mPa 0.67 mPa 3.76 x 107 mPa
pKa 44 No dissociation | Mo dissociation No dissociation 6.56 No dissociation nd.
Log/0epaw 2.6 (log Pow) 3.19 3.77 3.36 0.99 48 2.99 (log P)
Acute Toxicity:
Acute  foxicity  LD50 > 2000 LD50 > 5000  LD50 > 5000  LD50 > 5000 | LD50 = 2855 mglkg LD50 > 5000 mgrkg LD30 > 5000 mglkg
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Group

~#- Diphenyl ethers
N-Phenyl-imides
N-Phenyl-oxadiazolones
N-Phenyl-triazolinones
Other

Phenylpyrazoles

DiM2

0.0

EE R 3

04+

3.6-3 ToxPrints (2D ALFEH 7 T AKX Y 7

Saflufenacil Chronic Risk Plot
0.001

0.01

0.1

10

Estimate of Toxicity (ma/ka/d)

100

1000
0.001 0.01 0.1 1 10 100 1000

Estimate of Exposure (mg/kg/d)

3.6-4 Y77 =2 F LV OFERRIMICFIA TR ELRCAEET —ZICHT 5
RISK21°D 7 1 K
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3.7. NAMs D@ &AL DA
(1) EIFBTITE T 2 ATRENMED & 5 i Ok MR A

< BB EEANIC L D E¥KBA%E 7 7 v —F (ISTAND: Innovative Science and Technology
Approaches for New Drugs) 7’1 77 A

= SR SL BRI E 9 2 FTREME D & % DDT (Drug Development Tool) DM MEZFRET H 7' 1
77 I (FDA ISTAND Program, accessed October, 2025), DDT & [& 3 BASS (& LD FESE
%%L/NAMS%QU

FE S DDT X, ZOfEH BROFPHN T, EIGBAR LK ORISR EIZB T D 5E
DR EBHNMRIES N D, FRER. RBEINMEHBMOHIPENTHIITZ, HHPHE
PR T 0 7T MZBWTDDT 2R AiE L 2%, S 612, FE Sz DDT 3@ %
FDA |2 & % FMEHCE A O s 2 L &7, PEICE0 5 Z LR aREL 8D,

2025 4% 7 7 31 HIFAUT, ISTAND (IRAAGLCK 8 fFOHGE 2 H L T\ o L@ Sh T
WD (AL N—Z2DY — )V 34, B & ST ISR IR Z B 25kl 2> — v 2 i
k2 DT BBl 5 2 4, Brlseatm 7 7 e —5 1 1) (FDA Voices, 2025)

725, BRMTD Drug Development Tools (DDTs,” BISE S H& > — /L) (Xt d 5 il BE 1%
l'Qualification of novel methodologies for medicine development] & L CHU YD b THY |
Committee for Medicinal Products for Human Use (CHMP) 73 Scientific Advice®7> 5 1E=72
Qualification Opinion (ZKFRIZBAT 2 Aff) 2152720 DR DEAN - &M & 32 5 &K 5
Bl STV D, 7o, FERMED &2 NAMs OFREIZBT 5 2024 4E RN 2025 4ED T 7
T T UNARESI, BINOERSRFNZ SN T, BHEMRRET v A2 R/BRIChz -
TERFET B 72D DITENGHE S R S LTV D (EMA 7 = 7 %A |, accessed October, 2025),

3-5tep l:lu_all_flcatlon Qualified DDT
Process

Public Meeting*
ISTAEI:E;;:mIm;m (- White Paper!
Guidance® 1: Potential outcomes

(2) FHTHIEHRG OFARBAN 2 R IR ET 720D 5 DORE (A AR
2023429 B, BASFaE LD TSR PR OB 2 s | Bk E T 5 72
DD 5 OO Jﬂméﬂt(ﬁﬁ%mxmjma BT HBL LT 2§y 7e e i
ORI, LatE, WEEFET 57Ok, FHIFEREEZEH L T LER D

6o%®twm\i¢fﬂﬁﬁ%§%%ﬂﬁ?5J_&ﬂ*@Eﬂéofoi@%@ﬁ

8 [EAAPAFEE TR L, iR R OGO R BT D720, HiERmOWEBR T A iz on TR
RV B2 S 2 PRt 2 A 2,
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BT D AT A 20 2T STV T h BT @A MR E Tt & 2 IRpIL—r
STy, £ T, FHMIEOBMERE TR & LT, EHli LN A F
EAERT 20 A Z A OB EBES D, LLTD 5 DOMKSIRE S,

)b e T e = VIO I A B R B FA T D

- LI NHJER - B L ERT 5

 FeWR7p NI AT 5

< FEM AR A B I CERAERED A Y v LMD L DI T D

« BARFE OFEATE AT 0 [FEBRH) 705850 & FIH 2R HET 5
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4.NAMs OFBFRIZE T 5F/IT 7 — b
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RZED X HICHEBRT 22083 ST 5,

(2) Application of AOPs to assist regulatory assessment of chemical risks — Case studies, needs
and recommendations (2023)
https://www.sciencedirect.com/science/article/pii/S0013935122019776

X47: Review

KRBT %5 AOP FHHIZRET 2 A FiGtd 5720, AOP 7 L—AU—2 )k hOD
U 27 §Hli 7 vt A CTHRAMENETES - B O FH 2R LT D,

EFE O Y 27 FHilZ 1T 5 AOPs DA 72 HF & LT, Wawn < S by wE
DAYV —=2 F 5, FRERA ORI E OF FHHE e & O — ROMESE
NERLAT U RORFHERATGRC, IEBISFNERE N AE . B REAEMERTAG . JFABNIIE O in vitro 7
BNy 7 U — ORI RIEE RNy OB EVE R ORI 351 5 F ik 3 (DNT)
Ny T U —2ED IATA IZ X DFHlAZE T H TN D, EDIED, EFAFIEIC T 531
F~—T—DOFERORGEE LT, 7 X NERT 27 )ViE < G BEE T 2 A5 AR,
AT x /=) A ~OIE< 5 & AR R E B9 5 Ml iR 22 K (BDNF;
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https://www.eu-parc.eu/sites/default/files/2024-11/PARC_D5.1.pdf
https://www.sciencedirect.com/science/article/pii/S0013935122019776

brain-derived neurotrophic factor) D[FE, 7E =3 NE< #F & APRE KARE & OB
BEADITFEL NR—F 0 Y HOEENER ERHITH TS, AOPs W15 U A
J O ERRE L LT, EEAREROARNE (ERR AOP(QAOP) DBHIENMLE), A
Bl STV 5 AOP-Wiki (XFFE DAL FWEITIKFE LT ER TIE RN &2 Y (AOP-
helpFinder DBH%E), WoE i 7' 2 & A DUEEDORMMA H H & STV DA, AOP 1L, A
EPEME OSBRI & BEEREAN ., TATA (2 X 2 55, #2298 12 8 1F 5 BoE (biomarkers
of effects) DFFE & MRFEICBWTHHTH S,
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BISE #E-2 ASPIS 283 3CHik

project | Publication (2025 %)
Docktox: Targeting molecular initiating events in organ toxicity through molecular
docking
The SCAHT adverse outcome pathway (AOP) hub: a hands-on platform for information
exchange, sharing, and developing AOPs
Mapping physiology: A systems biology approach for the development of alternative
methods in toxicology
From big data to smart decisions: artificial intelligence in kidney risk assessment
Developmental neurotoxicity (DNT): A call for implementation of new approach
methodologies for regulatory purposes: Summary of the 5th International Conference on
DNT Testing
Predicting Liver-Related In Vitro Endpoints with Machine Learning to Support Early
ONTOX Detection of Drug-Induced Liver Injury
Protocol for probabilistic risk assessment of Perfluoroctanoic acid (PFOA)
Transcriptomic characterization of 2D and 3D human induced pluripotent stem cell-based
in vitro models as New Approach Methodologies for developmental neurotoxicity testing
The long way from raw data to NAM-based information: Overview on data layers and
processing steps
State of the science on assessing developmental neurotoxicity using new approach
methods
Challenges and opportunities for validation of Al-based new approach methods
SKIG report 2023-2024: Society for the Advancement of AOPs Knowledgebase Interest
Group
Biology-inspired dynamic microphysiological system approaches to revolutionize basic
research, healthcare and animal welfare
Mapping out strategies to further develop human-relevant, new approach methodology
(NAM)-based developmental neurotoxicity (DNT) testing
Chemical and Biological Mechanisms Relevant to the Rescue of MG-132-Treated
E;SII\ZBR Neurons by Cysteine

Transcriptomic changes and mitochondrial toxicity in response to acute and repeat dose

treatment with brequinar in human liver and kidney in vitro models

Animal-free Safety Assessment of Chemicals: Project Cluster for Implementation of

Novel Strategies (ASPIS) definition of new approach methodologies

The long way from raw data to NAM-based information: Overview on data layers and
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processing steps

Causal, Predictive or Observational? Different Understandings of Key Event

Relationships for Adverse Outcome Pathways and their implications on practice

Refining Drug-Induced Cholestasis Prediction: An Explainable Consensus Model
Integrating Chemical and Biological Fingerprints

Mechanism-based drug safety testing using innovative in vitro liver models: from DILI

prediction to idiosyncratic DILI liability assessment

Identifying human toxicodynamic variability: A systematic evidence map of the current

knowledge

Towards a quantitative adverse outcome pathway for liver carcinogenesis: From

proliferation to prediction

Utilizing rat kidney gene co-expression networks to enhance safety assessment biomarker

identification and human translation
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BITSEEE-3 BA%EH D NAMs
|@IPEZHTYE: ALY

X5y
In vitro
(Adverse
cognitive
effects)
In vivo
(Whole
organism
assays)

In vitro

A4
Hippocampal neurons for
cognitive/ED test

Seizures. Electric field
pulse motor response test
(EFPMRT)

Thigmotaxis (Anxiety)
Assay

Zebrafish motor neuron
toxicity and DNT
persistence

Learning and memory.
Visual and acoustic motor
response (VAMR) assay

AR

t b iPS A SRS
sl

YPTI77 4 v aih
¥I7I77 4w
YI7I97 4 v a

7T 74wl

Action 1: Fill existing gaps in the DNT-IVB

Human Neuronal Network
Formation hNNF Assay

Human synaptogenesis
assay

Automated HT cellular
neurotoxicity assay for fast
screening of chemicals and
sample extracts (complex
mixtures)

*UKN2 / cMINC (circular
migration inhibition of
neural crest cells)

**UKN4 / NeuriTox test

***UJKNS5 / PeriTox test

t b iPS k= =
—Hny+k T A ERE
7T O
IMRO0 Hi3kt | iPS #
Jra e mi B A
(hNPC) 54 %

b MR AAAE (SH-
SY5Y)

b b iPS FlAd H SRR
EHIE (NCC)

t ~ LUHMES = = —
| a7

t b iPS FlAE SR AR
FiR A A

(MR  IERIETIER D AN - RETEN)

B
t b iPS A SRS AR 2 O o BRIR ISR =, T T R TR, R, iR AT R

S5 OFFAM

RNA-seq X° DNA X F/UAKMEATIC K 5. 58K « AT BEE D 4y FIEHIo N A A~ — 0 — DFRFiE
BT7T7 4 v ROEE RS2 EEAIE L, SR £ i

B E T A RATIC & o THEBNSE 2 E R L

%g:wiv~bkﬁﬁf?ﬁ%ﬁ%%wt\ﬁfﬁ74y?:@$ﬂmmﬂ®§%%ﬁ%
7T

REBETEOREEHINE 45
PTI37 4w aDER= 2 — 1 UFRE,
M K O D FEgEM: & b

i id, ATENVEAL (L/D BBLE) Zafii L, Mt

BT T7 4 v valfe O - REBICE (VAMR) 5k
OECD TG426 DREBEET /L& L TONMESIT T, =8 - fLlE - HEEIRIG 2 2Hm

t kiPS M kDB R = — a2 hT A MaZ Y 7 &g L, xRy
kU — 7 JE Rk %

IMR90 Hizkt b iPS MR ATERAI (hWNPC) 2> B4 b L= 7 v 4 2 AEEiE, GABA {EH)
P, R=RI @it =a—n U ROT R baY A R EHAWTY T T AR Z FH

MFET7 v FETLEE FRTREEL, AOP HEEEICHIk

b iR SR e SH-SYSY Mz vy, Milamstk, MiEMmE, I hay R 7EERl
BEOMIRIERE 2 BB L@ AL —7" > k CTakfl
BEEALEWERE T v TV OMREFEA T ) —=2 T2 B ET 5

HE VI E S O fiet SR AN I RS B R 2 RE AT

MBS B L AfFREEa Ly T v M A=V 7 TRIFFIE L. 24 FERBREE L O BRI K
- Bl A E e £ o T RICH A RE

I b=y RU TR AT b T RE

PREZSEL AR R AR (PRRERIRS S PEDIERE) M OMINA 7238 2 [IRFRTAf L, #he R A ERE LK
PRARRE R~ D BRI &

FRFESEL T R M O SE 2 [RIRF I REAT U, SR fehie 8 i O I B T 2 iR
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X5

R

AR

S

Neuronal Tube Closure t I iPS MR ARRETER A 2 T v MR CREAT

UKNI1 / rosette formation S AT PR A B OV A T/ A 2L 3 2 A

assay (RoFA)

Epigenomic changes as ERFEBT I T 4 Bt K OS2 MEAL &9 TULER L 72 B 7 /U235 C DNA 2 T UALIRNT % i, o R A% s

early markers for DNT v aETIL (Illumina EPIC bead array) & {f= 2 1% (GBS-MeDIP) FtEZIZ L V| fHF#HEE 2 X FhRO N

T U AR, B T =X oL I ET S,
DNT £ /L"C DNA A F AL ZfENT L, @ Ek (llumina EPIC bead array) &= X hik
(GBS-MeDIP) D EBRIC & 0 7 FM: 4 T

Action 2: Assemble an ANT

—IVB 1.0 focused on acute receptor-mediated effects

Blood-brain barrier /
Development of a human
stem cellbased assay on
Acute NeuroToxicity

£ b iPS il B R
L B A B

[EETIC 12 RGNS~ & TR
i

Bt « DNA A FUALMENTIC L 0 3

Peripheral myelin toxicity
Development of a human
stem cell-based assay on
myelin toxicity influencing
peripheral sensory and
motor functions.

t K iPS AE SRRk
oo EHl = —m+
D=RIANZ o]

b NI SR ORGE - BB =2 —r 2 b Y2 U ViR A 3D KON 2D JERFE L, U
RAT xS 2 TR A BT A, K53 4~8 HHIC RT-qPCR - S dets - BB I =V v E B % FEh

= C

hMNR Human multi-
neurotransmitter receptor /
BrainSphere assay

3D t b iPS Mk
BrainSphere

3D E b iPS #Hf@ i3k BrainSpheres & AV, B OMIRY 7 2 A 7 &G R THRMEEWE T
T=A |k e TUXI=A MR
B ERIER) (RS, 7V —F 4 ) IZ X0 BRY 7 & A T~ 4 4

[FEBE nEIEFEN AE]

X5 RERA HERTE REE

In vivo Whole organism test model for oxidative stress BT 7974y BITITT74 v aB~OILFWEIREICLDFEE SN LW A L ARIS & RIE
(Whole DN L. DAL (s L) & FEE

organism

assays)

Invitro | Assessment of adhesion and migration properties of | & MFLAAAM | MCF-7 i@ BB E TR L, A Vv E—X R (BAA T v 7 R) B Y 7w

MCF-7 tumor cells in the presence of cells
mimicking their microenvironment (hMADS) and

various types of pollutants

Jia (MCF-7)

Z A LRI &0 MRS BRI 5 KRB OZ L 2 RHi

gH2AX/pH3 assay for the determination of the

genotoxicity mode of action

S 2L

DNA —EHUIWr (yH2AX) ROV R DS (pH3) A A—7» MEATHI

27xzraA4 K | L, {LFEWED NGTXC R7T > v v V& FE
/HepaRG BRFME « IEEIEEMIE D APE DR 1T B S TS IS SV T T L CRlBRg

5z L AR
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X5y

In silico

R4

Phenotypic Screening for breast cancer markers of
carcinogenicity

Assessment of gap junctional intercellular
communication by multiparametric scrape-loading
dye transfer (mSL-DT) assay

Standard and enzyme-modified alkaline comet
assay for the detection of DNA strand breaks,
alkali-labile sites and, oxidized and alkylated bases
Assessment of cell viability (MTS assay),
proliferation (Ki67 marker), cell cycle analysis,
genotoxic effects (gH2AX, histone H3), expression
of targeted genes involved in DNA damage
response, oxidative stress and epigenetic markers
Human iPSC reporters for adaptive stress response
activation, cell cycle distribution, and mitogenic
signalling

MCEF7 reporters for pro-proliferative ERa signalling

Assessment of cell viability (Alamar Blue assay),
proliferation (EdU incorporation), genotoxicity
(YH2AX), oxidative stress (CMH2DCFDA),
migration (wound healing assay) and
EMT/morphology (Phalloidin/ECadherin)
Assessment of cell viability (AlamarBlue assay),
cell proliferation (relative growth activity),
oxidative stress (H2DCFDA assay), inflammation
(ELISA)

Carcinogenicity model (CAESAR) (version 2.1.10)

Carcinogenicity model (ISS) (version 1.0.3)
Carcinogenicity oral classification model (IRFMN)

(version 1.0.1)

Carcinogenicity oral Slope Factor model (IRFMN)
(version 1.0.1)

t k MCF7.
HME! #lfi

7 v M ER/
5 [ A i
(WB-F344)

t b HepG2 #
fied

t b HepG2
i)

t & iPS flfid
FE ST i 1%
B - LR R
FILES

b hELA A
2 (MCE-7)
v M B
#MAE (HCEC)
K OYHCT116
CRC #lfi@

t hELAS UK
fa (JIMT-1)

Z v b (MEHE)
b b

Fi T — &~
—

(e b, 7v
r, ¥UX)
FE T — & X
— 2

(B h, 7v

Bz

R (EMT) 20 L L7c R 2 ERFIC X 2R BL &2 FRE
HEonle~v—hI—% L EIKa A MRV —=2 J R AN
SRFUENRTEENLEX Y v TV vy v a i a a = —v 3
> (GIIC) DL~V % HIE

GJIC FRE I IEEm T ETE S A DEE R YIH A <2 K & LT OECD IATA THE &
VA QAYS

TNAAV Xy T vEAIZED, BH—lild L~/ CDNA O—AREGIW & A
SO & 7B ) REEEAL (ALS) Z AR

Fpg X1 hAAG BEEGFFIC & 0 BRLHE I & 7 v S WA B 3L % ke HH AT e

MTS 7 v & A I K AAHMEEESE, MifaAfreR, Ml REm

T IR BRI X 0 (ERREF (MoA) % Tl

b b iPS flafE kL AR — & —filax v, BB A b LA RIEMEREE, WY 7
FNEDEEX— A X NNV R—F—TU T ILZ A LT
2D,3D 5538 TR DRk B I 0 )54 % ik

MCF-7 Mifld il LA — 2 —F A & v, BH—flifa L~ CHFRIEENE ERa > 7
F L D RFER A HIIE AL & I E

Alamar Blue & CHEIE/E173, EAU T DNA #8 (#§5i). yH2AX T DNA 215,
CM-H2DCFDA Tk A b L 2 %514

Bl TR R CREIME,. E-Cadherin ¢ EMT HE4T & fifhT

186 1 7 IR SR AT (2

JIMT-1 32D 3D SN AET VARG L, 2D 5% & DI % bl
élf‘ﬁﬁﬁﬁﬁ%%ﬁi‘/wﬁéjﬁl‘/ RARA > b (85, EMT, FE{LA h L 2728 28RN
\ZfRHT

{LFRRET — 2 D20 T > MDA Z ZfESFE BB AMEFEFER M) CTHEIT
BHET IV

ToxTree CEFZSNIZENAMNL—/L% VEGA Y7 + U =7 ETEELLZE FER
AETRIET

theTFy b~y ROMMT —% % M2 CART (435 -
FERAUE D) pEET L

EREAR) ET ML D

ZEN— 7 hu BMAT=a—F 3y N7 2 HWTEBAE &EQ) TRl
ET )L
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K5 BB BB s |
b, wUX)
Carcinogenicity inhalation classification model FEf T — &~ th-Zvh-~vUROHEMT —# %M\ CART (58 - BIRA) €7 ML D
(IRFMN) (version 1.0.1) —A (& k., FENAME (BN DEET IV
Ty b wU
)
Carcinogenicity inhalation Slope Factor model T —2~X ZEA—k7 b HMAT=a—F L3y N7 ZHWTEBRAE (BA) Tl
(IRFMN) (version 1.0.1) —2Z (t b, S AV
7y, Y
A)
(e 7]
X  REBRA HERTE REE
In 1- Respiratory immunotoxicity
vitro Inhalation: Immunotoxic effects in b MR AR X E I 3D G EATFLRLE T L (BpiAirwayTM) & W=7 L7 v U 7 JBIE O sk

3D inhalation model (e.g.

FZffE (TBE), THP-1

T & % i mE & R A

EpiAirway), including HERHALE, HMEC-1 # 7»%»7“ U7 BAEHRD~ A 2 b %2 G el AMEFWE O 5 T HE 2 35
transcriptomics and epigenomics HEZF A Ak T LD DOIZEAT A VYA A

2- Immunosupression, including response to vaccination

Systemically: Immunosuppression of | A7 7 4 TG HEEL | B MIMUERE PBMC 2 W oA M A U BUH O E BT K 5 % ik EH ORI
enniatins and Alternaria toxins in 7o A i HLRZ A

vitro in human blood cells (PBMC)

3- Others, Immunotoxic effects Dectin reporter & Gut

TLR and Dectin reporter assays
(HEK293)

HEK293 b 5 R Hmia

R

HEK-BlueTM LR — % —#lfla 7 v ¥ A % H\ 72 NF-xB &A% 2 o s g /EH o
BB

Gut: Immunotoxic effects in 3D
tissue model of the human small
intestine

e ~ANE R R R
(HSIE)

t NGO 3D MREE T L A T SRR S B O O R

Immunosuppression

Investigation of the relationship
between bisphenols immunotoxicity
and their effect on the
inflammationinduced tryptophan
breakdown and related
immunobiochemical pathways.

t k PBMC K& OV IR
%@“5 b b BLER i

t ~ PBMC KOV RS % & N EERESRMIARIC X > TR S D @~ —72
— TR R v e L & BICHIE, AL K OIS A AR 2 ST Al

Identification of immune cell targets
and effects of bisphenols on immune

B oRAY i B
(PBMC)

functions

TEREZR BAAE R OVt R — BB L= B b SRR MBI (PBMC) % AW 728t
Jﬁfg%ﬂjﬁ%’%ﬁ BE). TR MR, NK ARG ME, VA S hA VR UOSE T a7 Y VU pEE A~
D il
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In
silico

In
vitro

A4
Effects of BPA substitutes on T-cell
activation

Investigation of the relationship
between bisphenols immunotoxicity
and their effect on the glucocorticoid
system.

AR Bz

t b Jurkat #ifi, & k Jurkat fiffd % W2 B2 7 = /7 — VO T MG b~ D 52 % S F
THP-1 #fifid, & b B #fila

(LCL)
E YT 2T —F LR WPS TIETE S 7= BPA (NEWE Kk Ot > BPA FB{EUWE @ in silico A7 ) —= 7 %3
— & —ifliiaik MDA-kb2 TSR, S aa L F a  REEE (GR) & DRI NEF % 3 AT

(GRIEMEFIE )

Respiratory immunotoxicity and sensitization: identification of respiratory sens1t1zers

Bronchial air-liquid interface (ALI)
model alone or in combination with
monocytes (coculture)

Development of NAMs by screening
dendritic cell (DC) activation by
sensitized lung epithelial cells or by
the extracellular vesicles derived
from them

Bronchial air-liquid interface (ALI)
model (monoculture)

Bronchial air-liquid interface (ALI)
model with macrophages (co-culture)
ALlsens: Assay to identify the hazard
of chemicals to induce respiratory
sensitization

b VB S E R MERAET R Rark & BERAIIAKK L OB E T NVIC L DA R RRA LV RO
(e.g., Beas2B) & HAERAMNE | R (e.g.,ﬂ?%ﬁ FIEAEY)E 0 M)

¥k (e.g., THP-1) & DIk

%

NRUE S BRIk R | b b RGE BB RK 2 O TRk R TE (b D A 7 ) — =
O\?ﬂﬁﬁ N

b h&E SRR b NRE X BRI O S R H (AL Ei*%%T/V%fHUWZ\ LB DRER I

(Calu-3) LEER, NYTHEE, VA AL b A VRSO

b b &UE SRR ~sn7y—ybb MREX EEMROSEARE (ALD) HEEEET V2 AV ik
(Calu-3) YRGB TN, T R T-SoRE O RABR o

bk AmaER L FLIBE O W 2 FE R &S L 7= B B D HIUIR 2 N T2 PR 2RI T & A B Dk ]

Immunosuppression, including response to vaccination: determine common markers of immunosuppression and response to vaccination and identify the most
relevant in vitro or ex vivo system relevant to human health.

25-multiparameter flow cytometry
immunoassay for characterization of
immune cell populations

In vitro substitution for Whole Blood
Cytokine Release Assay

Assay to screen for effects on B cells

Screening assays for Natural Killer
cells immunotoxicity - apply to a
context of early-life exposure
Using PBMC:s to assess
immunosuppression using PFAS - a

£ AR i U 25 NV TFRT A =L T a—YA AU —ikE Tz PBMC ST 2L BB 2)
(PBMC) ROwFif

t b Jurkat Ff@#RE, THP-1 | THP-1 AR K& O Jurkat ARAEAE &2 W 7221 N A VT > A @ in vitro 1

iR, LCL %=

t k Namalwa B fll ik t | Namalwa B fillfafk (\S—F > MU U REEZES 3 520)%%7%% JEfSN7=B Y~
/\ﬁ) AW, S ~OA EERICEE S ARSI B EER N, v — Tl —
DFFE

t |k CD34-+& MafH i t b CD34-+ i (NK 2K iPS file) 2 AW hEmtEA 7 V—= 77 vk A

(NK H1 3% iPS i)

b R i A b hORR MR (PBMC) % JHVN 7= PFAS 12 & 2 sl 2 3 BEpE Gl rEeR,
(PBMC) YA FHALVERDTEZDDILI Ry 7 ASNVF T Ly 7 AT vk A, ShERe i
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tiered approach D= D CyTOF) Taiih
Respone to vaccination assay t h PBMC UIHZAING | PURIE R O SaEMIInEE R & OB~ 2 Wt A~ A o % 3

BE (THP1. Jurkat)
Immunostimulation — inflammation: Detection of proinflammatory potential of endocrine disrupting chemicals (EDC)

NAM to determine metabolically- bt FOMEERBMIE2 G | B NOGE ERMA, EIGMAE, SRia s A G R o SRR BIC BT 5 KE I
induced chronic inflammatory b L7 feinfiba,. 5% | 317 2 EDC D24 7
disease via oral exposure ERGHAE (Caco2,

HT29MTX, ANH ) A

R). S (HER, ~

7 a7y —, Bk
Barrier immunity: Facilitation of regulatory evaluation of potential health-hazard and risk assessment, based on relevant epithelial cell stress, toxicity data and
also concerning the broader effect of the substances on tissue microenvironmental interplays and local inflammatory response.

Screening assays for bisphenol- t b~ U AOMIERGE | BRI RO X B R RS & SRR L N~ 7 v T — U O IR R &
induced changes in epithelial-stromal = (XA LR REAIIORR, BRHE | 7. BEA T = — LB EEAE - REMEHEERZIbD A ) —=2 7T vk
cells interplay SRR K OB ERHE A A 4
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