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ZORICDOWTIFSEEZ BV L 720,

c A VAN —NMMEEDOHF—TFITBWTEBLZE “Linux KEHELwZ—F—TnETi
»” o bdaX v bR o=, OS WREEBIE%IT D72 7\ Linux 2 — 3 — 2SSt o
HREBEI B IC 3SR DT, ZORIFEEL T AT LB AR L TP KR — b
L CEZ 20,
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(4) AU LEPE ., —MEHEZEE L CFHSLHEUERRZ T2 WiEE, HEE
BT =22 AN LadniEesxe Q68
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(1) IL2WT, Ky RAF LIS TFER 1000 L ED D DIFFHIFRE LTy, A
JICFHEH 80 LA L oW E i3 ol EXPMEI N Z b, BRCTIFAHE AL
EZT05b, (2) o0 TIHEEFFIEFCORHALETH L, (3) K2V TIHE
i IZAIREZ 25, CAS 2 AT 285413 CAS H— v 2 L ORI LE L 25, (4) I«
DWTHFAICKR I3 EETH 5, (5) 132 NOEL{HOHIEHAEIC X > THEPEL 2
TRIZ D THERIIEEE S 5 £ < W< 300mg/kg/day FHETET L EEY | Z 2 THERL 72
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5, FEHBAEL 256, FHiLEY O FRIFEROEEME IR Al ErH 2, Ldo
T, BRTHlE T v o LR e THREROGEE IR L <BE - B2 HET s L
W7 2 BRI I 2 —F —Z N ZE N TRD 2 EHEED L~ 2B 2 GEE IR L T»
EC i, AEHICOWTIESH, TATY RLORE L LHPEHOLEH S L O
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3. ERNOFRL Y 27 L L oEEERTHENE GEESICR®D b2 o 27 L DL Ek i
FEE) I B AR E GEEEICIR 2 FHic & Lk ic ke b L2 WIE%E) i<

DWNT DA

3.1 FRENAE LTk

AI-SHIPS (3. OSAR Toolbox 4 EM i HIE s AT LA T T v b 74— A
(HESS) FoEWHOFMy A7 4 Ldld 5 2 LT, Bz flfEtEm E2ffEh




%, TDRD, ZOX)HEMY R T 4L oEE RN GHEEICko b b v R T LD
B V5 CHHEIC LB IR GEEEICHR 2 Tl % LRIk ® b 2 3G
E) ICOWCHTHEREML -, Hic, EHEICATAET 27y ay 7o v el L, AFE
CEF5, [HBly 2T 4] HRIFZFEARIC in vitro FBRE O EY)FEAZRAVGER CHUS &
N7 —2%E b1 LA L, WAEY O g G HE 2 3 RREN TR X 2 v
AT LCPRE L7 (R A7 L 3BMAE 2R L. SRR O & invitro ®
Ty A RRERLBET & L THCRERSHEEZ FHlT 2 AT L) o 2L FHe X
7 L b D EREREREE(L 2 BHE L 72856 . OECD @ QSAR Tool box 23 fFEHIEE,
NS X CHE~OBEHE DSOS O REEOHELY R F LTHE I b, K
HF¥TIX. OECD @ QSAR Tool Box DBk & Z o[k A# AT 2L L Lz, F
7. WM B W»TIE, BNeEa s (ECHA) 28 REACH © QSAR Tool box @ T i#ll## 5 %
EHT 2R EEDTWE 2 &5 5, ECHA ® NAM (New approach method) ¥
OB 2 Pl 2T LT 3B A ICOWTHHFE L 7=, FERIC, KEICHBWT
b BRIERET (EPA) 28 NAM ICHUOD A TWB Z b, ZORNBFEL -, 7.
SRR TR X 2 BT HEITE IR, AREBELIN I RS ZE AR < b B K28
B2 Lho, kDY 27 L0 REREF OIS (BASF #:5%) icowTd B
FEZITo72. F DM D RISKHUNT 3R icoWT b FEZITo 72, FESHEL LT
FEARRIC I EOHEYE, BEH D 5 0 IEF5eE ICERE, AI-SHIPS o ZE 280 L. B
L& LB, 12455 & 13 WEB 8% % Eft L IEHR O & E# I o w T o /AgH
REML, T2, YHoLELETIERICOWTRHEG 2% 72,

3.2 OECD (Q) SAR Toolbox

(Q)SAR Y — R v 7 2%, ALFWHE O falelh % 5l 3 2 7z o iIc 4 Be (ERE) #
WT—20F vy 72 572010, BT, (LFEEZE. B X2 oMo ERGEE
AT 2L EZHNE LAY 7 2777V 75— a v ThHb, ECHA L 0BEX
WHIC X VBRI N 2008 FF IR DAN— Y a 3 ) ) — R I NTLUE, BHTRD
Ver.d.5 13 2021 FFIc ) Y — R ENTWwWb, Flllv 2748 LCidAERHE, KER
W mE. HEEEE XU ToxCast? ZHAHLZT v FKRA v b FHlZ 12 (Ver.4.
0) ODKEER D 2, PHITFHEOERIANTI) —T7 70 —FL ) —FT7278RTHH
AI-SHIPS & I3 THIFESAEICE 7 5,

QSAR Tool box IZ, OECD Tl% QSAR Toolbox B 7' Vv — 723 HY L T35, 2022
FT7THRRTERD LB TH oz,

(1) QSAR Tool box 2B L CHFLENM #1E T HIF LTS ICBAS 2 872 7y = 7 M ik
Fric7zw, T 7e Y 27 Mk, EPA @ Oncologic (System to Evaluate the
Carcinogenic Potential of Chemicals) & O##Ch %,

(2) AI-SHIPS % Q-SAR Tool box IZi5#3 % 720 0 7 1 & 2 1< BIF 5 15
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- OSAR Toolbox ~D#EFICBI L Tlk, OECD DR, DB LMIHi 7z 1ciE#H 3 5 >~
2T L DEME D OECD @ QSRS Toolbox @ Repository ([EH % &3 2581 1<
Ty 7B LiCinb, —%—(F Repository 2»H &% QSAR 7w 774 7 —
X7 vu—F LT, QSAR Toolbox IZ27%F % Z &ic7k b,

: Toolbox ~® ¥ 2 7 LI CTOMIEERE L, H7zICEET 5 2 X7 LDFAFEE T I 6

(3) (Q)SAR Assessment Framework Working @R

(Q)SAR Assessment Framework Working 1, B#F &% (Q) SAR DFHfio 7=
DIRFZICHMD L N2 7 L — LT =7 ZFAFT 5V — % v 77— 7T 2020 42>
O AEINTIEEI S BR ST\ b, Bltko OECD QSAR Tool box H &~ D fE#H
ZDo7ueR (FAFT4V) OERYNEDLEEFIEIZ R\, LUTB# I 2 3
i 5 DFAFE. SET 2B, MEhTdh 5,

>  (Q)SAR =7 A THID - OEZICTHMD & N5Hli 7 L — 27 — 7 ORf¥,

>  BEF DY — v ¢ QSAR Model Reporting Format (QMRF) 3 X U8 QSAR
Prediction Reporting Format (QPRF) DT ¥ X N HT

>  (Q)SAR Tl Al F Mk /(M1 © BHfE(L

> EFYVVIFHE TV FFEA Y MCOWTERT B B 7 BRI ATREZR 7
L — L7 — 7 DRFE

> EICHHIFHE 28R e L2t T A OBGIEHE Z rffEIC T 2 201 &0 X 9 nlE
WERMT 2 LE DD 201D TDOHA X v ZMEK (£ T VHFEE©Z OfhofE
BREICD T P4 2k fifitcE b 0, )

BBEQAF D 7L —247—213X2? DL E Y, QSAR Tool box FiHf&HIC X QAF @
SGITESEIX 2022 F 11 AORHEEZ T BEESINZd D%, 1 HRICE T 5 &5k Tk
AEINLZTETH YUK, BE T 0 77 L~DOIKGR 7 1 & ZICHER, 2023 I 1T AR
INLrYELDZ L,
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K2 QSAR TH®ZAAYFDTL—LT—2

The structure of (Q)SAR Assessment Framework (QAF)

Interlinked tasks, practical regulatory The supporting short guidance

----------------- establishes principles for the assessment
of [Q)5AR predictions in addition to the
already established QECD principles for

madel utalul:liqr.
/ QAF Checklist

ar assessment for the verification of
"- the principles in practice: spreadsheets

""""" for predictions (main checklist) and for
models assessment
5. Internal case External

£ ENVIM/MONO{R00T]E SR
I O5AaR models validation
principles

3. Uncertainty
evaluation

2. Regulatory
asseEsEment
of predictions |\ A

4
=
T—-’./l-

1.Assessment

validity of -
maodels

-

?érn:ﬁfnr:ll:ﬂ:mm studies/examples for Case studies for | Broups/projects
predictions (mapping to check/fillustrate external use, will be invaly
to QMRF and QPRF how the system under DECD |ATA Eél\
update) ~ works case study project
[ —
0B Y3 wwawissit/amblante-g-salute i .""E uuuuuuuuuuuuuuuuu

3.3 WML (ECHA)

BMAL 5 (ECHA) 13528, OECD QSAR Tool box D#fstiEHATH v, ECHA Jih
HToFHlly 27 ABFEARIHETIYFRE LTEML Thxwv, FEFER, YHREo B
& L T ECHAComputational assessment and alternative methods unit @ Dr.Andrea Gissi
[KEavs 2 L 11 H 24 H Andrea Gissi &, Bouhifd Mounir ¥ X Of Tomasz
Sobanski [k & Web &#& % F0ti L 72, Andrea Gissi (3 OECD @ The task on predictions
assessment DY —X—TbH 5, HFid bt AI-SHIPS Ot % 5, ECHA %5 (%
ECHA & LT NAM OHRY fA IS DTN S - 7z,

ECHA © NAM XD FEAZ T 3R ( Refinement, Reduction, Replacement) T& 9
RBEZH#HEES 2 EU-ToxRisk  (An Integrated European ‘Flagship’ Program: Driving
Mechanism-based Toxicity Testing and Risk Assessment for the 21st century) , ASPIS ( Animal-free
Safety assessment of chemicals: Project cluster for Implementation of novel Strategies) ., PARC

(European Partnership for the Assessment of Risks from Chemicals) % % (Investment) L
APCRA (Accelerating the Pace of Chemical Risk Assessment) 1ZH EHHAL T\ 3,

ECHA o #iiH&E ¥} (Developing and applying new approach methods for regulatory
application) IZ X #1X ECHA & L CTix (1) APCRA, PARC, ASPIS, EPAA (The
European Partnership for Alternative Approaches to Animal Testing) %38 U CHIl4H Y
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. MREB LOCRB e O HBERZREL, HEICEL 2 LWwT 7'e —F 75K D
Frexkssct, (2) NAM LNz 5720 ICETE 5 2 L 2 FREL., Bl
TED% { O NAM T Conservative (f£5FH)) DL _LEFIF5 28 (XY RBw HEWR
7t IVIVe @ in vivo to in vitro extrapolation Hi§3) B XU (3) iV X 7 Filio 72 D
B D % | Reference (5HE) ZExH I LICERZENTWS,
ECHA Tl%., Regulation ~D#EHICEWTHEHE LE 2 2THH & L CTHEBEROBGFED
Y= FT7 27 u2~DEA LEYFRRICER ZE T W55, BNt H IZAECTIE 2
W, —HTT —ZIEIXEE L LCH Y, AI-SHIPS TIE XL invitro 7 — 2%
PBPK 7 — % ({LWEHE OENEIET — %) IXEHB AT NILH OFIREED ® 5,
OECD QSAR Toolbox # %14 % ECHA & LCiE. HEFHTFHEO<—21Z) — 72
oz tEZTEY, AI-SHIPS D FHIN— 2 L 132 D AR ERL 2 DT, FHITED S ER
& LColpt. o rfRetk ik,

3.4 KREBIEHRHET (EPA)

EPA T B F 3 8Bl v A 7 LFHF 10 FDA 55 0 BRI & & b1 NAMs(EPA ©
lZ New Application Methods) D —Bg & L CHHH S 1LEMfiA#ED b T b, EPA D
NAMs DEF T, {LArEtts XY 2 7 5HiliicBI 3 2 Gz 2t 3 2 7z i ffiffl ©
% 2. BELSN OB OB, ik, 77 e —F, £Riixno offlsbbe i
ST 2 F () Lo T d 2, WALEWREO BT LHREENICFSET
» 5, EPA © NAMs fEZEGHHIE, &011% 2020 £ 6 HicY V—x X, EPA o HBY
LGSR E Nz, EHE e EPA {EEEHE Y 13 2021 4F 12 AIZ) Y =2 & T
%, AIEREHE D> 5 13, AI-SHIPS @ X 5 ZEHRRFERFERIC X 2 8D Tl T T
ZHAREfL 2 T n v s, EPA @ NAM Tl STAR (Science to Achieve Results
Program : EPA D BRI 0 247 UG % HiG 3 KE o XIEAR O RIEH 2 X3 2 3 H
. ) TIRSHNEWITEEBIIC PR 258 L T\ 5, PRBIBIIRE 425 T F v e o> T
w5, STAR 3, BARICHFHEBY OB FERZ HIIK. AR, BLU/ £ REZHEZ S
bDTHS, T TICHKT LTS H DT Predictive QSAR Models of
Hepatotoxicity: Tropsha, Alex: University of North Carolina at Chapel Hill 283 % 25, £
DHNFIIIERFHIC R > T 5,

EPA icix. BEF D&M FHI> 27 4 & L T Toxicity Estimation Software Tool (LA T
TEST) 28% %, TEST (2, = —¥—2TEAMEEHREHR (QSAR) TR L Tl
PO OFEEEHICHEECTE S LD ICT 220l E Nz, QSAR 1, {L¥WE D
oY (Fidid e LTHIONTwE) 2»omEORE2 FHlT 57201
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XN AEFNETALTH 5, HED TEST ClFEINAZTHIETALIE T L B
TH 55 AI-SHIPS 135249 2 PHITFRIZ 2RI LTy,

96 W17 7 v b~y F 37— 50% EC#E (LC50)
48 WA A 3 ¥ v 3 50% FRL#EE (LC50)
Tetrahymena pyriformis 50%345EHERE ( I1GC50 )
AWREOZ v b 50%BGLE

FAAE (DevTon)

T A LRZH]FEYE ( Mutagenicity )

YV V V V V VY

EPA X NAMs (CB85# L Accelerating the Pace of Chemical Risk Assessment (APCRA) (T
Z LT %, APCRA I %2 & EFRN 2 BIFRIA =~ 7F 7 CThH v, ZDHI
3. MH Lo EEREICE T 5 NAM O & 521 A3 2 B2 B X O o
== R 21 L NFERARET 5 2 L icdH B, EPA O NAMs ~DI Y flaHic DT
2023 £ 1 H ® John Wambaugh [ (Research Physical Scientist Center for
Computational Toxicology and Exposure, U.S. E.P.A.) 25 OfE#RIC L NiX, UToLsY
TH 5,

BIFE QSAR 73 #7 Tl APCRA vy = 7 b ZHLICUATD 4 7ry 7 FIClY AT
¥, APSIS % RISK-HUNTS3R program & d3## L T 3.

(1) Toxicity Prediction (Richard Judson and Todd Martin leads)

(2)Physico-chemical Properties (Antony Williams lead)

(3)Toxicokinetics (John Wambaugh lead)

(4)Exposure (Kristin Isaacs lead)

7. (1) QSAR Ak, ) MRS (Tu 77 Iv 75, BXU Q) br—=v
7T ALy b=V a VEZED, QSAR DR+ FT 7T 4 AR E X OHE
R oMV HADERMFTH Y ZONED EDT QSAR ICEH T 5 EPA 239 L 72 folt
DUFFEHI 23R 7 ICR T,

FLEETHICBEE T 20 LTEKT7 D 1) GCATMoS (Collaborative Acute Toxicity
Modeling Suite) (&, 4 v v F v +2aMEROBEERBEO FHIFEE L CoRMAMELEH
TEicowT, M/ X o> TI TIcHHii 172, 800,000 % # z 5 {L229E © CATMoS
THlE, EXRHFEET 077 L0AEREY —ve T — X2y b &/ L CHARTREIC
o T2, ZOETIVE, BRORXY FTu—v DA —TV Y =AY —VTh%
OPERA I b HEENTH Y| HLWLFWHESL T 2 P ST AW LFYHEO Tl Z (T
JTLBTELLLTWS, £7D1) ®“Structure-based QSAR models to predict repeat
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dose toxicity points of departure” (., #u8d 3.5 JHD Quantitative prediction of repeat dose
toxicity values using GenRA D KB #% G- &0 EMIIFEHI<H 5, POD E% Filll3 5 72
352 {LFWHED RS N T B invivomglE 7T — X & v b & LT, EPA OREEHET — %

R — Z(ToxValDB) # i L T\ 3, FiEMICIIERE L FEETH 2 2397 2 F & v b

O IR ERMSE) 28 0.71 & B ToMER EAM S TW» 5,
Z DftoWFFEHl & L C i emEEEEEREHEE T 2Av—7 Y b (HTP) 7 —

2 Z MM L 7= FHITFRICBEGR S 2 LRGN E T hTn b,

# 7 EPA O &xDHFZEH

Var g 51 THlB 5\ ITFFFE R
1) Toxicity @ | https://doi.org/10.1289/ehp.1510267 by wyVe7 A-EE
@ | https://doi.org/10.1289/EHP5580 TYN uy xve7 A-iE
@ | htps://doi.org/10.1289/EHP8495 o s AR
@ | https://doi.org/10.1021/acs.est.9603957 gk
® | https://doi.org/10.1016/j.comtox.2020.100139 g5 #=E
® | https://doi.org/10.1016/j.comtox.2021.100185 BIREME
@ | https://doi.org/10.1016/j.scitotenv.2022.154795 AR S
https://doi.org/10.1016/j.comtox.2021.100167 BIREME
© | https://doi.org/10.1080/1062936X.2017.1343204 SRR
https://doi.org/10.3389%2Ffphar.2022.980747 HTP ¥ — R ic X 2 &
@ | https://doi.org/10.1016/j.comtox.2018.07.002 [l Fick 3y 27 FH
2) Properties | @ | https://doi.org/10.1186/s13321-018-0263-1 BRETE Ay
@ | https://dx.doi.org/10.1186%2Fs13321-019-0384-1 Pka il
https://doi.org/10.1007/s00216-021-03713-w LC/MS BRigs 2
® | https://doi.org/10.1016/j.talanta.2018.01.022 LC fREFR?R
3) Toxico- https://doi.org/10.1021/acs.est.0c06117 HTP QSAR &l
kinetics @ | https://doi.org/10.3390/toxics11020098 PFAS 5
https://doi.org/10.1016/j.comtox.2020.100142 b b E R oo FEER
https://doi.org/10.1021/acs.est.7b00650 Tox21 t F{EEmE
@ | https://doi.org/10.1016/j.comtox.2020.100136 A v bu TK FH#l
4) Exposure | @ | https://doi.org/10.1021/acs.est.8b04056 HTP ¥ ER 27 Y —=
v
@ | https://doi.org/10.1039/C6GC02744] HTP ¥ EA 7 ) —=

vy

38



@ | https://doi.org/10.1016/].toxrep.2016.08.011 HEF WS oL ERERE &
HENE
5) Best @ | https://doi.org/10.1016/j.comtox.2022.100237 atkE
practices https://doi.org/10.1186/513321-021-00571-7 TR S
@ | https://doi.org/10.1021/ci300338w QSAR THMlET ) v/
https://doi.org/10.1016/j.jclinepi.2020.09.018 T T v RADHEEN

EPA TiZ APCRA O —B¢ LT, 2020 5E2 5 F ¥ aFx 47 4 7 2B T 2729
DAvErBREE, ThHDA4 v e baT— 2T 5N R EENE T v DFH A
Hbeic X b, HTTK (High Throughput Toxico Kinetics) # & L €T & T\» %, BIACH
o E N FraxaT 4 v ZWFRICX M (BiEE &) RENER (CvD)
F—=R2DF =KX= & LT, EPATIZ, CvTdb F—&~_—2x % ZfHE AL T
%, AI-SHIPS ® PBPK Filll> 2 7 LFAFE O H YR C H 2 BHIFERER X, EPA &
MATERIALS TRANSFER AGREEMENT % ffif L. FiC7 v P® PBPK 7 =X D7 — X
HENAREL o T 5, SRDOERITBIEHET CTH 225, AI-SHIPS D55 J v MK
WEIRE TS 2T LDk P ~DEFFB X WEPA © HTTK @ 7’1 & = 7 M3 D A hE
WrRbHsLEZLND,

3.5 ENIOFBHZER (RIE & X U2 HE)

ENAL D I DFFEH] & LTI » s S T3, AI-SHIPS I L 72 8%
S oFHEE AN TR X 2 FRIFFEHI & L TR 8 DMELH 5,

% 8 AI-SHIPS IZ#A{L L 7= KiE# 5.5 o sHEEHA R ik X 2 FHIBFE 61

ZA P Wt X
ik
1 | Structure-based QSAR models | Prachi Pradeep, KatiePaul Friedman, 6)

to predict repeat dose toxicity Richard Judson

points of departure

2 | ChemBioSim: Enhancing Marina Garcia de Lomana, Andrea Morger 7)
Conformal Prediction of In Vivo | , Ulf Norinder, Roland Buesen, Robert

Landsiedel, Andrea Volkamer,

39



Toxicity by Use of Predicted Johannes Kirchmair*

Bioactivities Miriam Mathea*

3 | Quantitative prediction of G.Helman, G.Patlewicz, [.Shah? 8)
repeat dose toxicity values using | https://doi.org/10.1016/j.yrtph.2019.104480
GenRA

4 | Integrated /n SilicoModels for | Domenico Gadaleta, Marco Marzo, Andrey 9)
the Prediction of No-Observed- | Toropov,Alla Toropova, Giovanna J. Lavado,

(Adverse)-Effect Levels and Sylvia E. Escher, Jean Lou C. M. Dorne and
Lowest-Observed-(Adverse)-

Effect Levels in Rats for Sub-

Emilio Benfenati

chronic Repeated-Dose Toxicity

ZDH b 2122 T Miram Mathea [ (BASF) % & WEB &% %Efii L 72, BASF 1o
ChemBioSim 13U AWV E G R z EVIEMET v 2 4 DFER A4 Y ERZ Y FEA v F DT
ETFADAT -2V A% EIEE L EHNE T AN TH %25, BinTHE (

MNT) . Al (DILI : EPPEREE) | 5 X 00K (DICC : #EYt L) 1Icow T
EINZ3T3DEMTFNT v AR EEW T EET AL —=v 7 invivoiltET —
Zey b OMEVCHERT 2 AT L ThH 5, (RIERSR) (LRt (OF FP
LUV ARE) & cnb o Tl n-EYEER. =0 invivoz v FRA v b
DETNOFEBTF & L THET 2, BIREEDO IETHE 7 VXL 7+ LA PETVICE
DWTHERE S N EYIRERR T2 AT L, MNT £ 7L 0F M FETH 2 F1l a7
(2 OB L BHEEOFEFHME) 23 0.61 225 0.70 O LK REF 2L~

DICC EF A D F1 22 713 0.72 %5 0.82 (4N L 7228 DILT 32 2 T whes,

AI-SHIPS ¢ ChemBioSim ODNEDHIKIILATO L Y TH Y| I NAT — XDk
X587 2 2354 L LTl AL-SHIPS & [Ffk, EPERECR 72 MM L 72 v 27 L~ DR
TH 5,

40



Comparison of Parformance

Pradiction Tasgut

ChemBinGem

DML dreeg oo ad Bar injury), '~1NT:in.wn micrnnuchecs beats] i ) and
DL ardinlnlogical pommplicatices (AR5 B

4-5HIPS

Hapabotosieity, Bl toxicity, Renal Toxciy
28 days Sub scube

Chamical Input

Drusg 00T Drug Banby
SMILE

Dats Baae Towe Cant D8, ablal Tox, garcinmzity, HESS 08, TOX21
Bloavaiakiity. Parmeaakiity, TSH and PG
CPU BeFL 73 2T IZETETIME B2 B F LT+ 2 b oo Gt LightZRM
Horinder 18 3. MEENESEFH P 7 L—LT—FONS ws L 7 L7 x ez b OEEREEz e b o -2 28 lobit-laan DT
L3 b AF e FLEEEL TR TRET LA R R ERE ZHE D =t S = R, FrFLTELA
EE:'J FN-EREELENEECOTHETE, CPETL ke T—"T. Kﬁaoogtt-g'dﬁgult‘-'-fi'L‘.'—flCJ'iiE-'-E-
?!EI._--. e B BT — 5 i3t Syouden indec i B S
EZ
fn witro 372 TowCast. MclTox, and sChemPortal+] Falcon Canc, 240 pomgounds In vy METHOECD 207) HESS CA 1000 = REACH, CSCLCA 1000 Tota
about 2000
fn vvg G2 1225 active 247 inaciivel LA DILI data 26 days en. fak repeated doge Toxioty:
In witree Muchaniam (A0 basad 326 chaemicals * 45 assavs
Rad Data Pasticides 2417IEPA), Cosevatic 8503000GMO5), CompTox Dashboard

EMILE

wATL

Strochra Praparation S FELZT
KRIME @3 [RTKH Descrigior Caloulation)
Dercrigdor calculatione™ ROKik Count-Sased Fingergeint™ node in KRIME,

Ra®IT , Meediad

Chamical Soaca

ROKA (Tabla &4). For that purposs. the principal component analysis (PCAI
implementation of sckitheasn was applied

Pasformance

Oters

MHT Maan senstivily .78 Specdicty 0.76 §-fold CV CF bl on RF
madals CHEMBIO modal with feabua sebaction

DML : Mean sensitraiby .78 mean specificrty 0,78 8-Fald CY CP built on
RF models CHEMBI0 madal with featums salaction 00T Mean
saraitivity 053 Maan Spaciicity .86 3-fold CV CP bl oo AF medals
CHEMEID madel with faafurs saleciion

In wiiro Totak: Senaitivity 0 736 Specificity 07584 BA 0.765 ROC-ALC (il

Inwive MOEL 20mp/hg’day  BA 0.727 ROC-ALC 0777
NOEL 300 mg'ka/day BA 0737 ROC-AUC 0,772

ChemBioSim & oEHEICOWTIZ, T — &1
BHEDOVATLTHY, AINFTEMEEDRRPOLE L 5L,

HHEZEon[REMEIEH 52 D DD BASF & vvo 72F4

DS

3. OWTIFEPAD STAR 7u vz 7 b o—BRCEMINAEZNAHI —FT 78X

(GenRA) % I L 7= GRS

B EDE B T HITFEORHCTH 525, §C

T L

TWwb, AWFZEIEEELUAZEH L B o s (POD) iz il 2 7z Dl
MY —=FT7 7R nflnwTy 7e—F7EmTd . AERZFEAL T KillRo
L E o35 o POD (Point of departure: #8AM RV EIER S &) % THlT

2 lZzhaig LT, 4 ve b wEYRENET — % 2L TR & A A b Tl
L, 9TCicdbb4veRT—%~_—2 (Toxicity Reference Database : ToxRefDB) &[4

AT

RO AT La v T bTh b,
SHIPS & EARMICH 7% 5,

in vivo BEMEWTIE ORISR & 7= faffetdE % Tl L T % 5D W T ik AI-SHIPS & [F]
V—=FT7Z7vxtnw)HTiEPHl7ra) X aid Al-
Z ZTliE, GenRA Z# T2 L T, EPA @ ToxRefDB)

N—Ta v 20 HOHELZHIFS (POD) Ofiz ERBIICTFHIL TWv 3

%, BARH) Tk

ELTIRET. &8, B, BEFEESI ) vz 27 7 —FOHEFRICOWT,

1,014 Y& ot ¥'Ed o % LOAEL %
aTEoREE

AL 72,

H5F L. &L O T4 LOAEL i % hHke A it
B CHBSHORIERRNT 2 17 5 < & R MARL LT —7 Y 7 4

VH=T) vV TCEREINSEHYUEORME0.05 BXUORKAK 10 DRIEEZHT 2 TXTD

41




fLEic o ey, 4, AEEs L v0a) v 27 7 - HEO T Z{T - 724
£, LOAEL fE® THIfE & EHIMEOMHBAREL (R2fH) 1. £ %4 0.23. 0.22, 0.14. F
LW 043 THoTz, 272U, BEEICHELL L2 WE (2~362 DILFWE R ED)D 2
7 AR = LCRHEi L 72356, &, B4, BEEts i ta) vz -+
LOAEL F#llo R2flifEiZ. Z1Z 4 0.73. 0.66. 0.60, F X 0.79 ICeFEL 7=,

4. ITOWTIFPRK 30 4E 11 HICHESE L 72 AI-SHIPS OFEER Y v R v LB L 72
Dr. Emilio Benfenati [ (Head of the Laboratory of Environmental Chemistry and
Toxicology at the Mario Negri Institute, Milan, Italy) OHf3Efll<cd % 23, NO(A)EL &%
LO(AEL ZRKIC FMET ML L 72b D TH 5, 327 OMEWD 7 v + OHEMKE
b7 — 2 icikownc, pEET AL NEET LT NOEL & LOAEL Djs
WCOWT, MEIR—ARET T ITAVIPR=ZADTAITY X LDy Yy P RITL > T
FhHT TV PHEETADBHEEIN TS, BlFETVIZZY FHRA v b e SMILES R—
2D EMEDMOERNIBIRICESHNTE Y, NOAEL XU LOAEL =T L&A
L. THEZ KL CTF o —= v 72 To 2%, R2IE 0.70 Zi#z2 . PPl
# (RMSE) 2% 0.60 Kiifi (HlliE7V0BE), 3L OMREEL v F ORFE (EHET LD
54) 130.61 ~ 0.73 TH o7z,

4. ENHDOREU Y 2T 4L OEEIC BB NICEDORHEDE LD LT I a v T Ty
4.1 EERHHREDO L L ®

» OECD QSAR Tool box ~DIER it 5% HEE & L C% 7 BARRYEHE & BfR
PR L i 2 3 2 B H 5, BlIR. OECD  QSAR Tool box T3
B EEO FHITFEL R SRR AE, AiEEES X EEEED GO REIC
LB 2 3 2 SR O U E DFAFE A KO 5N TH Y 2 Dl T OECD
(Dr.Andrea Gissi %) (ZBA.025& v, 7272 LEK D OECD  QSAR Tool
box I AT LaveF e LChATI) =T 7u—F V—F727axH
R=R 5T B, AISSHIPS & 13 THIFEA R 5 DT QSAR
Tool box iC13 ECHA, LMC & OF#EEPLE & 75, F7-BHH L T HESS &
DBfRE Y OECD, NITE % & BB HETH %,

» NAM (s) Z7uy =27 P oWwTilEigHITE 370y 27 + oEWIRI A
WCER LEEoRgEER S NITa v &2 7 2K 5, (EPARISKHUNT3R

%)

42



» Private 7 % — (BASF %) & o, W10 0[EEMEI3H 2 B EEOL AR
RUAPFAHE, MBS 5 3, 7275 L7 — A <=2 (BHEF—%) 0
WA O W TIEIE O AN 2 B 2

> T v b} D invitro, in vivo, PBPK D& REHERD DB (F—&~F VU v 7 X)
W EIE A o ATREH I E

42 T7orvav7ZIiv (FK)

(1) OECD ® QAF OMETE¥1L 2022 4E 11 HORZE A Z T CTEIES -
D%, 2023 1 ARICERT 2 2 CRlAaRE LUK, BET a7 7 4
~DKER T 0 R RTHER, 2023 FHICIIRFAINDE TETH S, T DH)
M % A L Gl 2 INEE T 5, H 42T QSAR Toolbox HHfq & &4
TG U Eefih LAHAR 217 9,

(2) ECHA, LMC I QSAR Tool box @ ¥ —#&BE T & b 2 HaHs & % X

Y AI-SHIPS offitic i coo 7 u v 2 & BEAATEICT 5,

HHeTNITE & HESS iICOWTHBHWDAED T 2B 3,
(3) ZDflido NAM (S) . APCRA ¥ X Uf RiskHunt3R %D 7 v ¥ = 7 b O F)
]2 R, AT RE o ARk Ze T SE BrFE B 135 1 Fi 4 % 920 L i oo ]
REMERRA % 5] & ot kB3 %,

Lk

43



5. ZF3CK. ¥4 b

1) https://www.epa.gov/sites/production/files/2019-

01/documents/toxcast_factsheet_dec2018.pdf
2) OECD Meeting of the QSAR Assessment Framework Working Group 14 November
2022 Item 2. Overview of the QAF project Istituto Superiore di Sanita (ISS), Italy

3) https://www.epa.gov/chemical-research/new-approach-methods-work-plan

4) https : //github.com/USEPA/CompTox-PK-CvTdb

5) Machine Learning Toxicity Prediction: Latest Advances by Toxicity End Point
C. N. Cavasotto* and Valeria Scardino ACS Omega 2022, 7, 51, 47536-47546

6) Computational Toxicology Volume 16, 2020, 100139

7) J. Chem. Inf. Model. 2021, 61, 7, 3255-3272

8) Journal regulatory-toxicology-and-pharmacology Volume 109, December
2019,104480

9) Chem. Res. Toxicol. 2021, 34, 2, 247-257

44



AI-SHIPS v A5 L4 v A+ —AH DVD {0 2 FicBi3+ 2 8E  (GiHA)

FEFEER D 4 FEACEME R GRIERBL Tl > 2 7 2 o3& AEIC w1 7
G OE) TRt
Tavz s b ) —X— BREMPEABINRERRY: 7 — 2@ 4 = v 2 flER v
Z— kv xR/ fnd SN

(B4 D5 2 CITETFEFA ZRRESHL 2 &) YFEER (LUF H) 13 AI-SHIPS #
ATy 27T L7a T (LUF 2724 0 AI-SHIPS ¢ 27 44 v Z F — 1]
DVD) o#REWMBFARMAFRERY: (AT &) 226 O ZF Ik LT %85F, 7K
HLET,

1% (KoRHEOKL) W, VRATLDA4 VR —AURTICAEETLHONEIC
FEW/7Znizdboe Axl, &b L IXCHAFERTEEE TS L&
CUTFdbET 2] tvnEd) & ofc, AEEIAEMICKITS b D
tnwLEI,
(BEFEFEE) HIX, BEcAL 274 %, HAEWNICENT, ZOARY 2T 4
DHFEEHMICR ELC, AT LB TEET, b, AV AT 2O
Llid. AEIHEN 78 T 4] DA VA=A, u—F, FEfT, £—
7. EEAHE B L TFEER] 28 352 20vnEd,
(7a 77 Lofefts X O AYIRE)

(DHIE, XV AREEICHE S ZEMGIH O 7w 77 L4 v 2 =LA DVD
%[ DVD icfffieh T3 Y 7 by = 7SO MREE R (AT [FRE#
B &wd) tedhicELEEI T2 LET,

)4 v Rt = ENFe v R T L ORI EEC o G T EH 2 5
ff ARG THE L LET, 2AE L. ROKFICHELT IHEEIT. Z 0K
WT 7as 7 Ao TS0 LET, OFABY X7 LD
kL7 L &, QHBPAHERHOFREFHIGER L, 2LV v AT Loff
OB OB Z 217z & %,

B)7ur7 64 v A= DVD i34 v R b—=n1tk 10 HEHIC ZITRH]
LEd, 2 PR7AMHAMERT L2GA1E. FiRMEs 27 L Ol
B THLL % 10 HUHIC, YATL0FTRCHEEEL, Fldv A7 L %20
Flillz kg sHFH2RET 20 LET,

i
N
w®

H
w
w

45



Paraxd

54

W
(@)
S

42,

x.

H
(@)}
w

(I EEME S X O ME)  Zid. AV Y F B LI v — oI
RicHIb O3, KA 7 L% & 2HE. BXUOZ0RIERINLLT
DA —ICOWCEEEZEL —UIOHMIHENES X OCFTAMEZRE L £
T ZiE, TR LAY ZAT LI N3 2007k 2 MG EE L 84,

A vRAb=nEntvr27s (DVD 241) OB, (#H

(DHZ, HoBEMAaHL BT, v AT 22 il OEMN ST cER L 2E
HEOTFE#HEG 2L - T, BE, AT 23b0LLEd, &b, ZO, jl
& X VIRRI NS,

2)F 72, FickB T2y 27T L0EHEMTE I, EfdElorsh & L, ZHE
I CICERCBMT b0 LET,

Q) HFIZ. XOESOEHIE UL 213, BRal 2@+ sdboe LE
T, OVRATLILDE, LD ZEET LI RFEPFEL-E X, %
3% OBFNEDHB L E, QURATFLICOXR, BEE Pk, BEZ%Z0HEK
DFELL X,

DFIZ, AT LDLEE 23— 2B =LA,

GV, v AT L% 0N DERMES X FHEERICOWT, B=FiTHL
I NEEEL, FLREMEAELZHHEL. D20 HEORBMICHL WD
DE LFET,

(6) . AREEDLHFICHE VY AT L E2FEHT 20, IR ET 272014
O AREC, VAT LOLHER I A EE A LET, 7

L. 20 Y AT LDEEPNCONTEH, KEEDO Y X7 LI T 3 K5LIER
BRI 2b0E LET,
(DERfFEYIcEINZA—T vV =2V 7 w27 (LT 0SS) iconTli,
2D OSS D4 vRITHEVET, Q)HIZ, AT LEY—Ra—FicE
g 27200 Ty TN, Mav ALNE RiThbhunwbos LET,

G D)

(DFIF, AREBOLGZEME S L NZ My 27 L% HT 3 H I LT,
JIMBUE L, Msrxesbob LET,

QB 2T L EEHTICH-VEL-HOBELZRIE =L, 5 0H ik
FTEEREDL PIC VAT LABIERICEEL AW 2 Ick VAL -HoiEEICD
WTlE, HiRQiELnh iz 2BEEOFEKD LavndboL LET,
GHOHED L ITBKIC X > TLICEENE L 2 HE 1, FixZiexL
Wi BEARHET I DL LT,

46



1. E5705SLE AI-SHIPS iSSP AT L(T—2TR)yS22EFSE)

2. {EFEMEE:2022% 98 HBH— {FRAKTHETH:2022%F12 A 31 8
BHEN2 DVD 2#Zf#EhiHE2ERAREBH L L EFo T DVD Zf#A — - d ik
FIHhFY A oL o e — 2B ERICEREL 5,

3. EEIEA(FTER. /. BB LIUMSEEZE -5 =S)

EENENEES: FIEHESR e
DVD & St AT ANEBRESONR. Sapi4aoitd s

4. EH

FHEEES:

£ DVD OFE BRIk 28\ EE THEE; LT

ERENREYT SEEM (4. 2B A

AT TE ih

EigSk BEES(EERR):
EBEES(ESF)
e—-mail FFL-A:

BEY HDLIE #HE

47




TERE 2

[ RARME |
AI-SHIPSA & —2 Y MCE D AT LEABRERE

v—r2BICREO TE®) CEDIERBEEREDOI R, VAT LAORBLHHLET,
BEV: AFGHCERO [(AAFRORBVICSVT] TRAEDS X, T®ELTFEW,

[HA%HE] # EEFIRAFEL | maag |
ZY HFx
AN
£ = T
k- i3 TEL#
HOATRA(EH 7Y HHe FAX
K4 E-mails
B = i3 TEL#
R0 7Y Wi FAX
Rﬁtn PZryrs E-mails
E—
FHEy R LK TRALFET.
PW
[AI-SHIPSA > & —X v M KBV AT ARMICHE-T]
2P AT AORMAICHE>Tid, JRABRT3EBCRBENELOLZR LET, RABTERVESCHV TR, RAREETS
ZriRTEEHA.

[BAREOEm Y B ic>1T]
DRATIEDICREY WEROEEARRICOVTI,

FH—-UXFATARE LCBHMOWEDEICHTIEFOEMICHASE TV AR Z T, ESHCIVMTRERE
ZOEBREEHRE, B=F~ORMBITVELA,

)RAFWHRICHVTIE, WK - BA - BERUAC L ZUERTOARVE S, REL2FRFTVET,
3) EAN#OBATR - 1T - 800 - AIBRBSLUFA UR) FEEZHFINSFHR, UTOBMOWEDLERETIEEI S,
[AuvabH k)

FERABRHPRMKRERKE TEBEHYIIURBEEVS—EH XE
E-mail: shono.fumiaki8823@rsc.naist.jp

AL — b B — 7R R S BT K B K

AI-SHIPSF > & —2 Y MMCEKBD AT LBHAERTTENE

H

7 S S o BT K S B K

FRRARMICESE, AI-SHIPSA 7 —F v FRABBRLBNETLELLEOT, THEHEWELET,

HEECEEEE & A A |

| =m#TA | [ A A |

EfT A — b RAGMBWRKERKE —RAEK

48



BERE 3

DVD 5D VA —NHAL FF4 v

A VAP =VIIRD ZETICHT BaiAd EE W
AVAL=NEZHzo>T, Bl X W ISP XV UTONEDOSFR— 22 ITFoE
ER

-DVD i 2 KbV ET, BF2—F - ZRTFLLLRINICA VAP =L LTLEI N,
[(f v X b —n¥FE—t+DH4F T4 ]

1) 2=F =Y RATLDA Y A= FF— 1 (BB E)

[+ — FHE]

- HEARXA =L R=2L L, 10 B X =LTD Q&A Xf)i.

-2 M@ teams TOM

® A — T2 W T, NAIST #RFEHXiZ CC TOA— L Wiz LET,

* teams TOMRNAEIZ NAIST A~ THEBREVEZLET,

XEARTIFA VAP =L T TONIGE ZETWAEEnEEZTEY T, HHRE
EEICIZRIECE 5205, HTECOERTREZEFHEL VD DBH Y £3, AT
HfE B2 L ET,

FRiERMEEZ 2581, AEEZREI W2 E 2w eEZXE T,

(& f5E])

WM © mizobuchi.m@fujitsu.com

JiE : ykondo@fujitsu.com

2) BTN TREM AT LDA VA= AFFE— (AT LFHEBFSC A EE)
ETN - T—XEHY AT L TiE, docker B XU docker-compose 23F|HTE 5 &
ZHIIRE LTHEVITOT, FT2—HF - ZATLD20A4 VAP =LA 0EELMERDD
ES

ETIN - TREH AT LERDA VA =AW)E, A VAP =ATDT 4L Y
ICHERIE 7213 OSS & LTA VR F—AEINET,

[+ — FHE]

EARICIEA B DA VAP —ADET LTRYOLI—F —HBu s 4y TEHET
FXIGEECHE LS, 2L, UTOFRFDO T, A VA =% FF—-FELET,

49



-JFAlE LTA v A=A L Ca—HF—u [ VAL 2B ETOHFR— MIfTI,

- HEARA === (CaNAIST) & LT, A—AD2hEDY 2 20 HEBZ 5550
HEY R =+ 2Ehn7272 <,

- BBEIIE LT 2~3 \D Zoom/Teams HETOA v 74 V¥ HK— b Hu[hEL T3 25,

NAIST £ 794 v FéAhoTLE DT, NAIST 0Fn %572 ECEMiT 2,

ZNTHOMRRL 20 X 5 RGAIREEY R — b 2shn7z72 <,

- FVIAVYE=F ETo G, MEE ISP 5 NAIST ICl&E T %,

- 24 VAREIRREE L Zr o ROV bR X, 3HFETRIMITE, THhHICD
WTR 1IHFDOA—LDLYEY A 10 F%Z#KZ 5 X 5 b AEY K- 2shn7z
72 <,

- RERONER N T A =2 — (LD FEICOWTOEMIZ, ¥tciEEL 2T TOT,
ZOEBEIF, T—RZ_X—RIEFINT e P arFHAEEZSBL TR I W,

(&)

A ¢ ymt@isp.co.jp

A ¢+ h-ishi@isp.co.jp

A YA b —MET Ik DVD2 B FIE L 2B FE 2RI L CE b 0B 2 B LT

< SAIE 2022 £ 12 H 31 HECTTY, ZDRIIEHFIK>TA VA r—ALE 2 D
DYATLEZEHLEDTTRTHIBRELTL AT v, HIBRZIEHAT 2 FF 2 2 v ot
PBHEWLTWET

50






THA4FEELEFMWERERNRK
SERRFH AT LOFEREEICEIT-ZREFDHRAE)
HERESE

£ 2R ENEICEIT2EENRE

HAIFVY—F&TV/ AO—XKkA =4



H K

1. AEFEOERLEBH., BIEEEE ... se s e e e snens 1
L D= 5= = 3 OO 1
1.2, BT ettt ettt ettt 1

2. FEAENTEBIT BERELDFIZT ..c.oooeeeeeeeeeeeeeeeer ettt et a e e e ae s aeens 3
2.1 BEHEAEEL oottt ettt et a ettt renn 3
2.2, K EUDBBITE RIS oo 3

2.2.1.  EUREACH JHANZI T BIEFITRIT oo 3
2.2.2. K TSCA T IT BT IR et 13
2.2.3. APCRA (Accelerating the Pace of Chemical Risk Assessment) .................... 21
2.3.  JOM{ABEINOATEL « WFFEHEBE OTE FIRDLTA AT (oo, 23
2.4, FEEEDTE FHIRIT oottt ettt ans 24
2.4. 1. EU TOXRISK .oiiiiiiiiiiiiieee ettt e e e s et e e e e e s s eeaaeaeeeeeeas 24
2.4.2. EU ToxRiSK DIEFE T T T 7 B oot 28

2.5,  BMERELTHET AT DB AT T2 TR DFRZ oo 32



1. RFEOE R E BN, SR
1.1. & HB

1. AEEOEFRL BN, 25 %E

L1 HREEN

b E DO RMEDOFHINE, 16k, KIE# G R CHMERIC LV ITh TE T,
LU, B ERITIEFEOE IR0 D Z 8| £ -EEAEOBLEN S B FERRIC
RbDFEL LT, Ml Z A v b aiRkBre, (LB ofE) b EE42 PRl 5
QSAR (E&EMEEIEIEMR) 72 & ORERTIEOBRE N et fE = 2 gD b T&E T
Do AV E M ORBRAERE BT ZEOWHRWEIZOWTIE, BT LHAR (X)) T
OFMEREE L OBLEMEIIIA S TIZ AW SIZHERH 5,

DT, WARETIT TR 2 QFEND 5 WAFEFHE T 4 = R BUE 7 31 AR ELORE
M OB FE (BEREMEM B OS2 X 2 5 @K - @R AVERHmEL T O B %) |
LD B AEAEE KNEIER O VB b RRT — X L A U ERTORE L DA
HhEr, FET XLV, BRI ERE IR TR EEREBL TR 2T A (BT
AI-SHIPS L 59.) #B% LI, RVATLAEEMT 52 LT, FETHIMLAWE O
S CHEICZ OEIEE T TE D Z LD, RN ERR Y — i 0
DD ThHD, ZDd, SRITFEEEE~OEMREZX DL Z LBHITH D,

K AT LOIERMREI AT ElX, £ OB EED TG (5F 2 44 3 H EEMIEE
R PERHINBRBT I RAIERRSE - 4 ) N—Y 2 WNEBEHME Y —X v I —T7) 1BV
T, PR FEK TRICIRIAW DB COTERICMT 7BR A RET5 L LTnD, KU AT A
(XFPEE D B 3R L, BARFEENIK T T2, 207D, ZOBRFHTHETZY | IRIA
WSEPSDORY AT LOTERREL X D ECHEL 72 5 EE 2 A LT,

1.2. 2R
AREETIE, T 2HHOHREL FEiE LT,

(1) AI-SHIPS Oif eIz T 7o &S

O 5 AR 72 BRESE OFIE - /9772 D CNTHRIR Ot

K AT LOIERREIZ AT I REEEZRAE - o7 5, £7o. ZORBREEIL, KV
AT Da R T DHIOIGH L DNEREREMTI LT 7 v a 7T ety 5, s
DA « ST REROUNEI Y 72 > TE, ALFPEE Z R OIR LN B O FHEH LR
VAT AEEHFHBLTL D) ZERKETHDH, ZOH, FHREEBE TR AT
LEINHRTHE L BIT, RUAT LDOIEMEHLET D2 FEEHFIT, KV AT L% DVD HO
KTRUEL (1 T 2K | VAT AOBEHECH B U7zl AP 220 T Ol
ReTZ 40— RNy 7 LTHB I, £l RUVAT LAOIEHAZRF LT D FERENFRN
VAT AONEEfMER L, RBRICEIETE 2BBEA T2 & & bl Y AT AOFEKER
HOLNIA A NT I a T EEEITI,



1. KFEEOFF L BN, SARHTE
1.2. SRR

@  EHPRSOHEEI AT b EEEEIC T DA

FALL S AT 2 & O ATt GEHEITR D LD v AT L OO T IE%) E#EIC
BRI GHEIT AR D Tofe & M2 1R D B D XHINE) IZOWCHRET 5, FIZ,
BEIZRT 2T 72 a7 ERET 5, RENRETLHBV AT AR T Y =S
R, OECD (Q) SAR tool box, US EPA O NAM 7’1 ¥= 7 k. Bk Risk HUNT 3R, HESS
HFET D,

F70, FERAICHESMERRLY 2T L L OS5 2 LIZET T, AV AT LAOKEER LICE T
DACFIEDOAENLT —F WAL, HHTE 25BIIARY AT AITIRY A,

(2) FEAMEICH T D BGHOF A

WK T mERBL TS AT AOIERBED TR Y | T OB MR, BAEDA T
AT LOIERZRET HERICB BT R D EEZX LD, ZDD, K- EU DIEh, FMA
BN iz FEANENC I T DATEU - FHEE M TOFMERBL T S AT L OIERRDL., &
FHEEN AT =B E NZDDO  BREELZHRET 5,

AFEERHIEE 11 1RTI8Y Th 0 | AL BRI R A % 7
B ey b =& LT, (DAI-SHIPS 0¥ AU 1 7= A58 2 45 L SRS i
KBRS, QFESMENT 31T B B OTE S BFIEY F—F&T 7 ) 0P DR A
PR Ui, AHETEQOMERREBET 5 bOTH 5,

J0Z1ON-49—- BREGRERITAFRAE

i SERREICHIT-AEE s :
[AI-SHIPS ;ERIRE [} 7= (350 ECH BB

O AT LOERBECAI T RERE
Q@B AT LEDEE RIS RE

SR ERRERITAZRAS BTIEVY—F&T Y/
0y— XAt

X 1-1 ZEFEDSEHEH]



2. #HEIZRITHEHREOME

2.1, FEhEE

BRK CIIBEMERBR TR AT AOERABED G TEY ., £OIY AT, BMABEIA
VAT AOIERERET ABRIIBEIRD LEZLND, 2O, Kk - EUDIEH, *
LB Z iz, FESNEIC BT DITB « EEFRTOFERBTRIT 2T AOTERRK
T AFEEACT B ERED-OOREELZRE LI,

2.2. Kk« EUOKKIERRRMAE
2.2.1. EUREACH SAZ31F %7E ARG

REACH (BT, AEEHHRE I BRBROBEICET H2HETOTRHE 10 &
TRESNTBY . WHOBRENRL L THFERROBHZEER TRT L FRFIC, T
FHORY A7 FHOR OERZHEAMET 5 L 5 RIHA LR TWD,

YWEEA OMHEICET AHEHIT. MREXICRKBRINTHWAERE (& 2-1) 2671 T
WAEA. in vivo RERUAOFE#H & LT, QSAR, in vitro iR, 7TV —7 7 n—F,
read-across 72 EORFELZFEH L THRWE LTEY . T bHiE weight-of-evidence 733
MmEhs,

# 2-1 REACH HAIMfEE X1 128175 QSAR RV — F7 7 n AD#EARE
FiE Gt
QSAR UToE&NZHETHEICE, RBORDIZQSAR DERZAVEZ ENTE S,
1. BEADMEEZHESL L TWVWS QSAR EFANLERZEXHLTWSZ L
2. TOWEMN, QSAR EF VO AREREENICH D Z &
3. FPERURTIE /T Y A7 FHBOBEICH L, EENSBETHHZ L
4. BRALZHETORYTEECELIXEXERTH L

in vitro UTFOZ&GEmETHEICIE, HEE VII UIKEE VII TRE L TW A 1§32 Eo

R A2 ERT DHARFORERC, ZNEND b U EHLNZHOWTHEE IX itk EE X

THRELTWAIEEL EORBREZERT IERRRREINS,

1. N F—va BBk ->T, BEEMICEELEANYT—va VoFRIZE->T, #
FRADENHESL SN TS in vitro IE1 D, EENEEZHINIBE

2. FERORRIECIC/ LY R 7 FHEOBRICK L, REBELYTHIHE

3. MALEHEICLDRYTEETEDXELERT HHE

Grouping | ##Y{LER), FHEFARUEBEEZENSMER, BELZ S RIUITRO L 5 2BEN

of HFPMOREE LT RAR Y — W2 5 B WEBEUIDE T h T 2 —)

substances | L L /pdZ LN TX B,

and read | 1 $tEOERERE

across 2. HEERNICERL UL E L 2 B, EORRER Y/ A, AHFEH7T ek

approach AEAET, SBOSRERD I TE DA, Xk

3. FOAT IV —%BEL T, BEOKE ZOEIC—ED/F—

(HHPT) ¥k 3 O FELFEMELR MR (BCRFOEMERSICH T 2B ERBR TR 2T LEDOEH
EREIZBT 5 WE)




2. FEAENC BT BB DA
2.2. %k + E UDOHEHIEFRIHE

ECHA TiX, #BHERBE TR AT LAOTERREIZH T THA 20 Az ED TV 5,
PIRETI, EOE 1~ 2B 2 RFaEm 28 L7z,

(1) EU £t rTRE 72 L2249 B Mk
2020 4F 10 A 14 BiZAR SNz EU Ffe vTRE R L FEHREE (CSS) LI\ T, U
REBRIEIT, BRENPOBRAMOH 2 MREBOBE (24 f) BELBROBALMRIL
(2.4.2) ] IZRREENhTWD,
(B LBOROBEREZML (2.4.2)) TIX BERY —N, Fik €70V, 7 — X 5HEE
NT=DDEBERIRFIEL T O ZNA ) R— a V2R L, BERNOBRA) 2817 Tw»

Do

WM BEZEBF-MEERE LT, #IWEROZLRFEEE (2010/63/EU) I2HEHL L
T B EBRITZ I ER (2015-2017 £ T 23 FILHE) SN TWAZ ERNETFLNTWS (#

2-2),
#£ 2-2 EU BT 28 EBROEZHHER 2
L bk &) 2015 2016 2017
<A 5.711.612 5.989.413 5.707.471
7w b 1.201,189 1.173.135 1.146.299
ELEY b 149.328 150.985 144,824
FOMOT - HiiE 52.512 38.490 43,298
AR S 346.052 350.405 351,961
EE 1.975 1.951 1.879
A X 14.501 15.691 13.688
Z Do AT 5.860 2.974 4.402
FE 126.214 128.890 124,954
t FUANDEESE 7.136 7.239 8.235
Z OOV FLIE 9.535 3.637 26.335
&% 7.625,914 7.862.810 7.573.346

(Hi7F) 2019 report on the statistics on the use of animals for scientific purposes in the Member States

of the European Union in 2015-2017

1 https://ec.europa.eu/environment/pdf/chemicals/2020/10/Strategy.pdf
2 https://eur-lex.europa.eu/legal-

content/EN/TXT/?qid=1581689520921&uri=CELEX:52020SC0010




2. FEAENC BT BB DA
2.2. X + E UDOEHITEFRHAE

(2) REACH RAIZI1T % B O R RBRIER AR

[Report on Alternatives to Animal Testing (2020)] 3{Z3 T, 6911 4D K = Zf##T
L. B&IZBT 5RERBEOFARESFHAS TS (K 2-1), b MEFETY FRA
¥ MZOWTIX, EBRT—Z XXV — F7 7 e ARECFEHIN TV, il L TRERS
#METIX, Read-across 7% 30%fRETH 5, 7272 L. ZDOHFEIT Key Study <° Weight of
evidence ZZ LT RN TOT — X Ot TH 5, EEITIIR 2-2 0FEFIO L S IZ, EHIOH
Bioxt L THEBOERT —F R Read-across DT —Z NBEFENTVEHLDOD, £ D
B\AITIZERT —# 2 Key Study & L THW S, Read-across DF —# (9 RK— hMEH
ELTIERIT B TS EEX RS,

genetic toxicity in vitro | | NN I S|
genetic toxicity in vivo | | RSN |
repeated dost toxie | I N | |

(all routes)

developmental toxicty - - I I |1

teratogenicity

toxicity to reproduction | | ENEEEESEN N |
carcinogenicity | | N 11N I

0 10 20 30 40 50 60 70 80 90 100
percentage of substances

mm experimental QSAR mm other testing proposal
Bl read-across/category weight of evidence mm data waiver B no information

2-1 REACH HAlZI 1T 5 RERBREOF| AR
(HH7T) The use of alternatives to testing on animals for the REACH Regulation (2020)

3

https://echa.europa.eu/documents/10162/17231/alternatives_test_animals_2020_summ
ary_en.pdf/ec405150-fc64-a218-dcOe-6696f4aadb9of

5



2. EANENZ I T B B oA
2.2. K « EUDOBGHINE AR THE

Repeated dose toxicity: oral

Currently viewing: 001 Key | Experimental result s

001 Key | Experimental result

Administrative data [ 002 Key | Experimental result

003 Supporting | Experimental result

004 Supporting | Read-across (Structural analogue / surrogate)

005 Weight of evidence | Experimental result

006 Weight of evidence | Experimental result

Administrative ¢ 007 weight of evidence | Experimental result

008 Weight of evidence | Experimental result i
009 Weight of evidence | Experimental result

010 Weight of evidence | Read-across (Structural analogue / surrogate)

011 Weight of evidence | Read-across (Structural analogue / surrogate)

Endpoint: (
(

012 Weight of evidence | Read-across (Structural analogue / surrogate)
(
(

Remarks:

Type of information: | 013 Weight of evidence | Read-across (Structural analogue / surrogate)
014 Weight of evidence | Read-across (Structural analogue / surrogate)

Adequacy of study: 015 Weight of evidence | Read-across (Structural analogue / surrogate)
016 No specified study adequacy | No specified result type

Study period: from 20 April to 25 June 2012

Reliability: 1 (reliable without restriction)

Rationale for reliability incl. deficiencies: guideline study

2-2 REACH B&IERIZI T 23RBS R OINEEH] 4

4 https://echa.europa.eu/registration-dossier/-/registered-
dossier/13815/7/6/2/?documentUUID=66e1990a-a0ef-4f4f-aa05-df47a5c17eff

6



2. EANENZ I T B B oA
2.2. K « EUDOBGHINE AR THE

(3) ALZEWE D 7 N — TR O HR

ECHA 1%, 2021 £ 12 A, 7/ — V' 7 X 2B HEIE 2 AF Lz, AFNIZ 1907
JL—"T"T 450 R HWEPIRE > TEY | fHli Sz 7 v — 7 REEREEMN ST
Do WD 19 7V —TDH B 18 DI N—TFIZOWNTIE, Ml A7 FHEEE /21385
ROT—HAMBEL LTS, ZOXIRIN—E 713 ECHA BYH L0 #fF LT D
I E O R Sl 2 RIRF IS S —F 25 Fik L LTREDIE LTS (] 2-3),

List of
groups
from the

chemical Assessment of
universe the regulatory
needs for the
.. ® (group of)
PP ]] 0® substances

of experts
or MSCA work
Follow-up processes
(Iterative assessment)

ECHA/MSCAs
I Currently

no further

. ) actions
At this early stage, groups are

not: proposed

registrants’ read-across/ categories

groups in regulatory processes

echa.europa.eu

X 2-3 7 A—TFHEOF 5

TN—Y o 7 Hl->TiE, V—FT770Rxh73a ) —77a—FERlHNH5i T
%, Th—FDOFIECHONTIHLUL T LEEBY (K 2-4),

1) ITRX—ZAO7NITY X LEHANTROEHEZRRZ L TRYIDO T N—"T"% AR
SRR © '8 OB G ESE S KO C&L 850 O W) B B 1E
U= R7 27 u2ABLOAT Y —7 70 —F CEEFENVER L 7= BT 158
SERY Y =20 H T Y —BEER (OECD 77 IV —%)
2) 1) OINA—TFEHEME (BEES) WL, 7 — 7 NOWE O S ML FE 0@ e CHEIE S
%

3) JA—THNOYWE T, T TICGHRESEESNTWD, RIBENRGERENS 2WEE [V —
K] ELTEDEY TEEEENTWAME L 7 V—FtT %, T — K] & LTt CLP HAIMEE
VI. Candidate List. F7213% CoRAP List [ZH#F SN TW B 0NMEff & 72 5,

X 2-4 ZA—F{bDOFIE
(HAT) ECHA® IS —& A2 L LA TIEV—F&T 7/ a U—XBER

5

httpsi//echa.europa.eu/documents/10162/11150713/211214_grouping_webinar_slides_en.pdf/110aac90-
eled-b505-8034-2e6d683b7a65?t=1639480051749



2. FEAENC BT BB DA
2.2. X + E UDOEHITEFRHAE

(4) RERBREOEMICHET Y = F—
W5 (& 2-3),

#£ 2-3 2021~2022 2B SN RERBRBICEET 52 I —0fE

regulatory applications
of the OECD QSAR
Toolbox

B f+ eIt—4 B
2021/06/03 | QSARs  and their REACH BHEOEEHHE~0OBWA L LT QSAR &3
assessment under FERT A DOEM
dossier evaluation ECHA 7% QSAR W#l 0% FH+ 5 Fik
REACH FYx=|Z&EN 5 QSARFATHE R SN &k
bR E | TN N ECHADRETED L S
L Eh TV S H
2021/11/30 | OECD QSAR  Toolbox OECD QSAR Toolbox Z{#f] L7= & £ & 2BHRHE D
applications for REACH & 5 2 58
and beyond A ¥ —#—i%, ECHA, 7> ~—2 DTU.A % J 7 ISS,
7174 ECCC, NITE
2021/12/14 Asse‘ssing groups of ECHA BAYEBEHOBE =— X% MT 5 HEE, =0
chemicals: what you 7 —FRNREYMEOBEIEEOREICED L S
need to know IZBSTOMIZDNT
2022/04/28 New developments and Toolbox 4.5 DEFHHEEREIZ DT




2. AMENZ BT BB O
2.2. K « EUDOBGHINE AR THE

(6) LTt Re/Raxst (SSbD) DILFWE

EU F5oe ol e 72 (b P BRI (2 et i L C L [42 4 THeft rlAE 72 X 51 (SSbD: Safe and
sustainable by design) DLFME R O EH O 7 L—2T—7 % 2022 412 A 8 HITAFE
6 L7, YUikMEE 7CIX, SSbD DR ENS AR I TV 5D,

F7o R TREATREZRER G DAL E I L OR LD 72 60 D ERIK FIBIFSE 36 K OV 518
(SRIP : Strategic Research and Innovation Plan for safe and sustainable Chemicals and
Materials) | #KE L, (LFWEBLOMEIO T 4 7% 4 7V GrEr, i, i, BXLO
BEIE/ Y YA 7 VHETR) ICB T 2 EERMAEB LOEH DB 25 E L T, EU BLXOEF LV
LT, EETHRRTREREFEWE B L OM B~ OEEBITEREL L ORI o2 L &
LTWo,

LR TR TR GHCET 2 7 L— AU — 7 OfEETIX, ERLOF|ERRE NL
ETRREARER AT 7 L — LU — 2 OBFEICH T 2 720 0 —@#OJF I (K 2-5) Z7ED T
W5

BN e 57010, “eekBRTOeINX—2ERTD
Rt ATREZY R&I 2§ 272D ALFWE K UOMBIOBRGEHIET 5 [y b4 7 OEHEDOE
Fo ZHIZIE, EUEROER & BIFOHEFHESN DT — 21255,
BB DRI AT T — Z Dol 2 i 2 R T 5,
RCORMET — % LIET — % % FAIR B TR TEL XL 51272
*findable, accessible, interoperable and reusable
B 2-5 RETHFEAIRERRA T L—2 T —7 ORR|
(A7) ECHAEBIZ S LICHATIZV I —F &T 7 ) v o— ADBMER

LARTFRHARERREt 7 L — 2 U —271%, LT D2 SDOEHETHERINTND

(a) () XETHECME

AT ATRER G 2 VAR — M 5720 08EE & R AR RER SRS, U —
F&A 7 X— 3 v (R&D) 1T 2 WO BERE T4 CRifi ATRE e iGN S v T b
I TERR T Do

6 https://research-and-innovation.ec.europa.eu/system/files/2022-
12/Commission%20recommendation%20-%20establishing%20a%20European%20assess
ment%20framework%20for%20safe%20and%20sustainable%20by%20design. PDF

7 https://research-and-innovation.ec.europa.eu/system/files/2022-
12/Commission%20recommendation%20-%20establishing%20a%20European%20assess
ment%20framework%20for%20safe%20and%20sustainable%20by%20design%20-%20a
nnex.PDF



2. AEICET A BHEOAE
2.2. % « E UDOHREITERREHEE

(b) &tk L B rTREMERT M B b
MRE & 72 2 FTREME O & DLW E £ 7213 Bt O R 21 & Bt ATREMEDSFHE S h 2 BR%E D
BT, XV ZL OFRBRL ICHIATREICZR S, Zhicfhy, FHEZERVIELERT S L
INTW3S, BEMIZIX, UTO4ART v 7 TiHMET 57 L—2A U —7 BRIBB I TWS
(X 2-6),

USE
END OF LIFE

4 74 49»0)
RAW MATERIALS
PRODUCTION
Y > ‘W

2-6 itk L e mT RE VAT IR
(Hi#4) Infographic SAFE AND SUSTAINABLE BY DESIGN CHEMICALS AND MATERIALS®% %

LIZHBTRIY—F &T 7 ) a0 V—ZXB—EHER

FZONY— FEFAli Tl BREHRANZHE > TV A 5E0. BRE~ORENR LR/ I WS
BTH, FEDAEREZFLEWH ELIMEZRE L TRA) LRARTILickvZse

8 https://op.europa.eu/en/publication-detail/-/publication/11cd64f5-76a8-11ed-9887-
Olaa75ed71al/language-en

10



2. FEAENC BT BB DA
2.2. X + E UDOEHITEFRHAE

PHET 7T Tu—FRRA IR TV, 2 VEEOEEMHEREICITFEY LVEAI
DI, WDAT » FIZH#ED DK ER>TN D,
NP — FEHiliiL, FefeTRE e BGh, FERIRER 7 7 A4 o R IZBE 3 2 A1, CLP EI
WCEET AL LTEY, 22T, LW Fuo—F ik (NAM) GEEWiBiE) »™EA
TEHLINTWD, BEA NP — FEICBIT D7V —T1EE 2-4 D@y,

# 24 BRETEETREERH 7L —L2T—2 BT AINF—FOIA—F

In—7F feFREA H i BEA EIE WEA LRI fE R

IN—7A Carc. 1A and 1B PBT/vPvB
Muta. 1A and 1B PMT/vPvM
Rpro. 1A and 1B Endocrine
Endocrine disruption. 1 disruption. 1
(human health) (environment)
Respiratory sens. 1
STOT-RE Cat. 1
incl. immunotoxicity and
neurotoxicity

JNn—7B Skin sens. Cat 1 Hazardous for the

(FziZL L7 n— Carc. 2 ozone layer
7 AREER Muta. 2 Chronic
W) Rpro. 2 environmental

STOT RE. 2 E:;izne
STOT’S_E' liand 2_ disruption Cat. 2
Endocrine disruption. 2 (environment)
(human health)

In—7C Acute toxicity Acute Explosives
Skin corrosion env.ilronmental Flammable gases. liquids

toxicity and solids

Skin irritation

Serious eye damage/eye
irritation

Aspiration hazard (Cat. 1)
STOT-SE Cat. 3

Oxidising gases, liquids.
solids

Gases under pressure
Self-reactive

Pyrophoric liquids. solids
Self-heating

In contact with water
emits flammable gas

Organic peroxides
Corrosivity

Desensitised explosives

(Hi#) TANNEX to the COMMISSION RECOMMENDATION establishing a European

assessment framework for ‘safe and sustainable by design’ chemicals and materials| %

b LICAHATIREY P —F&T 7 /) a o—ZXHHERR

2B, BRMERRIFIFEE ¥ —(IROICEIT 5B TR FIRERERET O #E [Safe




2. BAMENCB T 2 B O TR
2.2. K « EUDOHEFITERRNHFAE

and sustainable by design chemicals and materials] %ZEBWTH, FHLWT T o —FF
% (NAM) GEEaEREE) 1%, SSbD 7 L— AU — 27128\ T, BRSO BT
MThHLHEDORHPRHD (K 2-7),

New
chemical

1 3
‘ L—Use only NAMs information (including from non~4i—l
7 — standardised tests)
( 2 Use of available information, including from ( )
‘ d—NAMs in @ WoE approach to evaluate and justify
| : whether a CLP endpoint is fulfilled or not

| 3 Use of classification data according to CLP, if
available

_!

Existing
chemical

B 2-7 NAM OE 5 OISR
(AT JRC “Safe and sustainable by design chemicals and materials”

(6) FEMEMEHMOAR

ECHA Tl. QSAR Z0B%EE%x Hi e LT, REACH %8k 4 IUCLID FEXTA
FOLTWND, £72, 2022 4121, USFDA L1 L, AR S-S C B9 2 AR
el L O b7 — & OfER %4 IUCLID I TAK LT, ZO7—XIZik, KE#
HEVERFTE, BB ANERTE, RATRVEFZE, ATEMEF RO R TR SN D 348 DGR
%#@%%’%?é%ﬁkImmsk%@thO%O%Ezé%ﬁfﬁﬁ@@ﬁkéﬂt

(AR KON W DA EmRE 2 B ) G EN TV D

ik\%MT$%% %waéﬂ4ﬁz%m%ﬁ%ﬂ%¢é&m%%lm
(EFPIAIC L » T, [EHEMZ T 272 DI S bW I 5 2 Mi?@%éﬂ
TWholeT —2NARR 28N, 207 —%%y M, 153 OFENLHE LI 19
OWEDOFEMICHET 2B WP EEN TN D,
ZOEDITHAMNERER LI L, QSAR HOBRICEMART —F Y NERAKTDHZ
L TEMETHIY AT LOEREEEZIT-> TV 5,

9 https://op.europa.eu/en/publication-detail/-/publication/eb0a62f3-031b-11ed-acce-
Olaa75ed71al/language-en

10 https://iuclid6.echa.europa.eu/get-iuclid-data

11 httpsi//iuclid6.echa.europa.eu/us-fda-toxicity-data

12 https://iuclid6.echa.europa.eu/industry-data-contribution

12
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2.2. X + E UDOEHITEFRHAE

2.2.2. K TSCA (28T &R
(1)  FHEBRBRHIRRIZ 1711 7Bl 7 F »

2018 4= 6 AIZKE EPA 1% TSCA (B 2 HHEEMABRLZHIMLKRBR L, BE#H2 5
RBERBRIE L RIS OB & Ehti 2 R 2 M5 7 F o~ (Strategic Plan to Promote the
Development and Implementation of Alternative Test Methods Within the TSCA
Program) | #REK BL, 8l 77 VE AV a—NLVEAK LT,

WS 7T AN ESE BREORBRBRIECET MY AR HED b T\ (R 2-5),

£ 2-5 RERBRECETAIRYMEADER
A f BAEANA

20194 9 A + Andrew Wheeler BB (IR ZHIMT 2B H2EETHHES B4

© BETEHFHEDMORBRZEIM - R - RETH-00RBFEZEET S
B, 2025 FEE T2, WLEIC X 2B OEE%Z 30%HIB L, 2035 FEET
W2, AR rER (HIE) b, WLEIC X 20HRAERE2FE SRR ERERIC
g nE LTS
2019412 A © eEPEORLSMHEICR T 5 EROEIME ERT S50 DLE (NAMs
Conference) # Bif&
HIE TSCA D% & TREIZFEHTE D NAMs DY A M2EH, BEFHani-y
A Mk, AORBESCARBZNOFEBICEETS 21 OFLWTA ML FI4
Ve, IHEBROEREZROT 6 SOBMARY O —RNEEND

202041 A - DEROEREZBOTEOORYMBACETETRTET v /T— T 5k
HOEFERRY V—A L LT, NAMs [ZB35 7 =744 FEAE

2020 4E 2 A - BERRFECIBITIRBEORLELABREBMOTEODOEMETA X A&
£, Tk, M 720 ORBEDE RS Z L B3R

2020 45 6 A © 2035 EQHEEERICHIT TEERBS L 25 BE, B, REZHHET

[NAMs {EERHE) ZAK

20204 7 A + % 28] NAMs Conference % Bfi

2020412 A © BEOEDORMREHFEHRBORKRICET A5 ¥ A2 AR, FH
750 ORBREY Z B O = & AWIFF

202142 A - EPA X, TSCAIZES%, NAMs @ 2021 £V A b # A%

20214 12 A - NAMs {EE#HE27 v 77— b

202242 A . TSCA New Chemicals Collaborative Research Program % B%h

METSn /I AT, BEOT 7e—F2%B L, HLWT e —FFHikk
(NAM) #PAEB LOFEEL T, FATELREBORZEN TSCA O LWL
YEAHMACER INA L HICTHE LTS

2022 410 A + % 3 [ NAMs Conference % BT E
(AT KEEPAF—LR—T % EICATIEY T —F&T 7 ) 0 ¥—XRHERR

13 https://www.epa.gov/sites/default/files/2018-06/documents/epa_alt_strat_plan_6-20-
18_clean_final.pdf
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2.2. X + E UDOEHITEFRHAE

(2) FHLWFHHFEE (NAMs : New approach Methods) {EZEHH|
F£7-. 2020 £ 6 A (2021 4 12 AICHET) ZH LWiHEiFiE (NAMs : New approach
Methods) f{EEFHBEIOAR HLTWVW5H, YUEHAEITER 2-6 D@,

#* 26 NAMSs {EXEGHE OB

F— A
NAMs (ZxHi9 B BTl NAMs 2 R4 570047 3 v 2R 57010, B
B DEE D DEFB LT 07T MCBETHHE, RY —BLUHA ¥V X2 RERIC
F M2 S RE LT, %/52 NAMs ##H T& 3 WO H 2 HWRBRES L 15E,
2 2022 4EICIE, TOLE2—DREEER LI LE— FRRITTE
WK B % B % BRI T2 NAMs 2T 370047 3 v BT 57010, BE
THEHD DERB LT YT ACETHHE. K —B LU A ¥ v X2 BERNIC
N—=RAT7f L RELT, %455 NAMs # @A T 3 MO H 5 RBREG 2 B E
REZIERT 5 2022 4EITiE, TOLE2a—DREEZNR L7 LE— FRRTTE
NAMs DOFZHY i BA B2 NAMs 2R+ 50047y 3 v 2R 570l BEfF
B M DRE ST & DERB LT BT AETBHE, RY S —BLUHA ¥ v X2 BUERNIC
HL 15 4] T ~ D 5 RE LT, %/52 NAMs %8 C& 3 WO H 5 HHRBRER 2 15E
RZEFEET S 2022 T, ZOLE 2 —DEREE MR Lz LE— FRRTTE
FHERY RS & 7 (LEMEORLMFEICH T S EEREROX v v 72 5702, EPAD
H’9 % NAMs % Brge# L BN R & 5 NAMs O 3FRIBIR 2R (4 EROHEY A 2 L TE
PA% L EE AR WA\ ZERHE % VERR)
WXy v T a2l STAR #ih&-0, (UERBRIEBE DM & O/3— h—v v 7%l L T, NAMs
05 DB L 3HE & 125
AT — 7 KN NAMs O % AT 5 7= DHE—FZ ACBN T, B & BRI RET
f—@fﬁ&: DI ERICESH SN, BERE»LOERLCBRENHEBHICEEIND T
Ra=—3 E
“ B0 H 5FEBEEEN NAMs OBFE L F—F IOV TEREDO hL—=

vVa—R, U—rsavs LEFBRTS

14 https://www.epa.gov/chemical-research/epa-new-approach-methods-work-plan-
reducing-use-vertebrate-animals-chemical
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2. FEAENC BT BB DA
2.2. %k + E UDOHEHIEFRIHE

(3) HLWI T u—FhiE (NAMs) £k B

2022 4 10 AIZHE 3EFH LWT Fu—FFiE (NAMs) £i% (NAMs Conferencels) 73

B X h7-, BEARITE 2-7T DHEY,

#* 2-7 % 3 [8] NAMs Conference 28I} 2 HENERIHERE

HERAE RRE
Current Status and Key Goals for the Meeting Rusty Thomas (EPA)
Variability in Chronic Rodent Bioassays Christoph Helma (In Silico
Toxicology Gmbh)

Using Big Data to Evaluate the Concordance of Toxicity of | Thomas
Pharmaceuticals in Animals and Humans (Bayer)

Steger Hartmann

Modes-of-Action in Rodents and Humans

Conservation of Pharmacodynamic and Pharmacokinetic [ Alan Boobis (Imperial College)

Skin Sensitization. and Mechanistic Responses

Variability and Relevance of Animal Studies for Acute Toxicity. | Nicole Kleinstreuer (NICEATM)

Toxicity Studies

Qualitative and Quantitative Variability of Repeat Dose Animal | Katie Paul-Friedman (EPA)

Inter-Species Concordance of Toxicological Endpoints Chad Blystone (NIEHS)

Humans: Lessons from the DruSafe Consortium

Concordance of the Toxicity of Pharmaceuticals in Animals and | Tom Monticello (Amgen)

ICCVAM Strategic Roadmap for Validating New Methods Warren Casey (NIEHS)
CPSC NAM Guidance John Gordon (CPSC)
Predictive Toxicology Roadmap at FDA Suzanne Fitzpatrick (FDA)

Evolution of Validation and Scientific Confidence in Europe Maurice Whelan (JRC)

of Data. and Test Guidelines

OECD Perspectives on the Future of NAMs. Mutual Acceptance | Patience Browne (OECD)

Draft Outline for the EPA Scientific Confidence Framework Alison Harrill (EPA)

(A7) % 3 [8] NAMSs Conference

WHELHEIZB W T, [Current Status and Key Goals for the Meeting (B KR O'FE72H

)] 1B\ TiX, EPA ® NAMs ORT 2RENRHE Shi- (£ 2-8),

# 2-8 EPAIZBIT 5 NAMs DOE A{REIZEE 3 5K

ZA kv

ARTER

FHER Y O ESR & BE BRI 7= oY) 7e NAM 0% & B4 58
FEOWES, 7ul 7 MX58H, BR, HA ¥ A0V E2—{ZBT 5 EPA #
3

2022 4

EHRREZFMTE72DDOR—2F A LIBEOIERRUHE

2022 fE55 MM P4
b

BEF O FLE TR B O £l & BN 2 5FM L BREE & RER F OB 2 EEME
ERETTATEDDTL—AT—S L a—T3KEENESE - T2 -EE27HT
2 — D%

2023 4

NAM DdnE, E8tE, BIEtEZ AT 2 O ORZEMERT7 L — LU -7 2%

2024 4 Q4

EPA B X UBFZEEN. HEILBOREIHER N3 ED NAM O#iFHEZEE T
HIDIERATESLLVR— T L— ooty k.

2024 % Q4

r—ARET 4 —DE

E i

NAM ZPA% Ll 5 7= OBE 2 83§ 5 EPA BRI 2/ THh A1 E

2023 % Q1

STAR 7’0 7T L DA H =X L% LT NAM OBEF &85 L, REHFEOR

£

15 https://www.epa.gov/chemical-research/epa-nams-conference
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2. FEAENC BT BB DA
2.2. X + E UDOEHITEFRHAE

ZA v ARTFER
FHEROMSICEREZ Y TR E D= —Y v T RiET 5,
NAM (284 B HR—L_X—TVDAFE 2020
7 = B — DB F it

2023 FEOFE MU GFEMHMUH) (2 NAMs pilot training program #5287 L. 20234 Q4 (%
YRBLUOS— b —FEEDOA X F i U T, EMRLREEZNE X ORGSR 2222 | #E9)
WL ERRRORFHIER RIS,

(Hi7FT) % 3 [l NAMSs Conference
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2. AMENZ BT BB O
2.2. K « EUDOBGHINE AR THE

(a) R A TG T 572D DRX—2F A > L FREOIER KR O E

FEPRI A Tl § 2 72D DR—R T A » LFRIEOIER L O ) Tk, BUFIZBIT 2%
VR, AFZEBFIC BV CTHER STV 28R SO N #HE Shie (K 2-8),

FFIHEIZ DN T, LR DOBRR T TV 5D,

« 2019-2021 OHFAEIZIX, ZTFERNIC X A8 TR S o migl | b St

o N—2TF A M (2016-2018) I, FREEANC K DR CHER SN A BITE £

2y GBERS T 207 w)
« 2019 DEMEDOWA L. ORD Ok &L 7 RDOBEDFKELEZ HNLD
«  2020-2021 OHfEIE Covid-19 |2 K A WFFRIGE O K 5 5B D ATREMEDS B

10,000

9,000
8,000
7,000

6,000

5,000
4,000
3,000
2,000
1,000

0

Baseline (Avg of 2019 2020 2021
FY16 - 18)

Total Number Mammals Used in ORD
Research

Fiscal Year

X] 2-8 Office of Research and Development (ORD)Z 3517 % EhFi| i %k
(HFr) %5 3 [ NAMs Conference

HIBE DR bHE SN TS (K 2-9), BMWHIBEIZSOW T, LLFOZELENTH
nNTn5,
Hazard and Science Policy Council (HASPOC) (2 X B difEd:, 2k, A5 A F ki
B3 27 — Z SREDREA
Chemistry and Acute Toxicology Science Advisory Council (CATSAC) & X 2 ¥a{lit
Fik, T—F5IH, BIOGEMEREME 16 Ny 7l (BMERD., SRR, SPERA
ARAIME, BRI, B RAENE) | DRBRELR DFA
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SUMERR Rz FH RRER O S bR
In Vitro 35k D FEjis

35,000

30,000

25,000

20,000

15,000

10,000

40CFR Part 158 Requirements

5,000

Reductionin Number of Animals Relative to

2019 2020 2021

Fiscal Year

X 2-9 Office of Pesticide Programs (23} % B H %
(HAT) % 3 [A] NAMs Conference

FRIZBVERBNZ 30 2 BB D FBRE OV TIE, EBRIZRER S v, Bl S i@
BROHRS N a2 RAHE S TWD (F 2-9~% 2-12),
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& 2-9 EBM - BN - AEBEBEERBROLRC L VB SN IBHER = R b

Fiscal year Granted Animal Reduction Cost Savings*
2018 62 16,500 $8,900,000
2019 57 22,000 $8,500,000
2020 36 11,800 $3,500,000
2021 70 29,500 $9,100,000

(Hi#t) Strategic Vision for Adopting New Approach Methodologies - Metrics

# 210 6 1y 7RBROGRIZL VHR I N8B KR 2 R b

Fiscal Year Studies Saved Animal Reduction Cost Savings*
2018 18 171-384 $170,400

2019 24 255-590 $284,900
2020 12 102-178 $56,500

2021 18 165-410 $221,700

(H#h) Strategic Vision for Adopting New Approach Methodologies - Metrics

K 2-11 SHERREHRBRORIMNC X VBB Sh7-BE KR = X b

Fiscal Year Waivers Granted Animal Reduction Cost Savings*
2018 31 310-930 $201,500
2019 37 370-1110 $240,500
2020 30 300-900 $195,000
2021 56 560-1680 $364,000

(H#) Strategic Vision for Adopting New Approach Methodologies - Metrics

# 2-12 In Vitro BBROEMIZ L VY HIR S W -8 KR 2 X +
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2. FEAMEICIS T % B O A

9.9, % - E U OB RE

Fiscal Year in vitro eye irritation assays in vitro skin irritation assays in vitro skin sensitization assays
2018 19 11 1

2019 12 7 0

2020 13 7 3

2021 32 28 12

(H#t) Strategic Vision for Adopting New Approach Methodologies - Metrics

(4) NAM ORVFERIEEN T L — AT — 7 Offsr

NAM OFRFEREHEET7 L —2 T =27 D7 U 8T A4 U NELF O van der Zalm, AJ.,
et al.,(2022)16 |ZRE# SN NEE RX— R ITREK ST,

2024 FETIZFIHER., NAM Offi %2 E 2 T, NAM OIEHIZOWTEHET 5
EPA OFEERENE T L— 2V — 27 2T 5 & LT0D (K 2-10),

Which regulatory How will the NAM |
statutes are data from I8 be used? )
the NAM intended to

{ comply with? As a stand-alone assay

As part of a defined
. ((:;A Fitness SpprSiEh
EU REACH ;
“ for As part of an integrated
Other Purpose approach fo testing and
assessment or weight of
evidence assessment

@ . - S s . =

Is the information provided What is the context in
sufficient to address which the NAM is

the regulatory endpoints . intended to be used?
of interest? ;

\ Preregulatory screening
Describe the relationship and prioritization
between the information Chemical aroupin

measured by the NAM and I~ : 3 , P _g
the regulatory endpoints Hazard identification
being addressed. Quantitative risk assessment

Is the technical performance,
including the level of
uncertainty, acceptable?

2-10 NAM ORZREE®ET7 LV —2A UV —27 O24B

(HPT) van der Zalm, A.J., et al.,(2022)

16 van der Zalm, A.J., et al., A framework for establishing scientific confidence in new
approach methodologies. Arch Toxicol, 2022.
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2.2.3. APCRA (Accelerating the Pace of Chemical Risk Assessment)

Accelerating the Pace of Chemical Risk Assessment (APCRA)IZ. Bob Kavlock (Gt K [E
EPA) WREL=7 vy =7 FThHY | EEERRBUNFIHI YR & F5EE 28 BINAMfS
F. A7 V== ERNY X7 T LT 7 e —F ik (NAM) 2@ 2 B
DR LIFEEICOW i T 27 0y =7 b TH D,

Tuv=7 FORME LT, UTORENRET LTV,

NAM % Bl Lo BIRE NG T D720 D, BUEDFEEEI(7):?
NAM 7 — & OFI & 8 T & 5 B 72 B0 1A 30732
Hii 2/ & — iR A NAM Oz Adum) B A TR EED?

EHIHIZ APCRA OE#%1T->THEY, 2016 4£ (U > b DC), 2017 4E (~viv
X)), 20184 (AX V), 20194 (/—AHaTAF), 2020 (A 74 >), 2021 (4>
T4 ) THESN TS,

APCRA TlE, 2022 5 HIZA—L~_—Y (¥ 2-11) Z#3b kif, V=72 a v 7ON
R, B SNTNDE Y —ARALT f —DNFICOWTAE LTINS,

Workshops Publications Case Studies News Sign in

Accelerating the Pace of
Chemical Risk Assessment
(APCRA)

APCRA.is an international
governmental collaboration that brings
together gavernmental entities
engaged in development of new
hazard, expostre, and risk assessment
methods and approaches for their
chemical evaluatign activities.

VI ACCELERATING THE PACE OF
5 17 B0 CHEMICAL RISK ASSESSMENT

* To discuss progress and barriers in
applying new togls to
prioritization, scréening, and
guantitative risk assessment of
differing levels of complexity.

. 40 discuss opportunities to
nerease collaboration inerder. to
accelerate the pace of chemic
risk assessment.

X 2-11 APCRA OF—A_R—IIZBIT B IEHR(E
(HFT) APCRA FA—LbR—
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APCRAIZBWTEHEMNEK L TWAFr—ARAZT 4 —IFK 2-13 D@V,

# 2-13 APCRAICBWTEHERERML TWAIF—RAREZT 4 —

across and additivity in risk assessment of
emerging perfluorinated alkylated
substances (PFAS) and PFAS mixtures

ZA b F—RARZT 4 Y —F— s
Prospective Case Study to assess chemicals. | ECHA NAM (S A7 J—
using and developing New Approach | (Tomasz Sobanski) =7 EBEIEMNAMAG.FE
Methodologies (NAM) EMFMOT-DHDOIr—A
AZT 4 —DEhE
Transcriptomic analysis of human primary | Health Canada (Ivy | PFAS o fENEhREIZBS 3
hepatocyte spheroids: Applications for read- | Moffat) AHFZE

The Landscape of Exposure NAMs and
their Evaluation with Traditional Exposure
Data

US EPA (Kristin Isaacs)

Revisiting and  updating chemical

categorizations with new approach methods
(NAMs)

US EPA (Dan Chang)

EPA CHHEEZIZHER
LTWB{LFEME R T =
Y —{Z25W\WT NAM # A
WTHRR - EFHT50
7))

data to inform quantitative hazard
assessments for ecological species using
bioactivity-to-exposure ratios (eco-BER)

Endocrine Disruptor — NAM Categorization | INERIS (Sandrine
Andres). EPA (Kristan
Markey)

Investigating the applicability of bioactivity | Environment Climate

Change Canada (Cristina
Inglis)

Substantiating Chemical Categories with
Omics-derived Mechanistic Evidence

(SuCCess)

ECHA & University of
Birmingham (Mark Viant)

QSAR 7 7 u—F b
BxHINEI V-7
Rk % EIET D729,
NAM (Omics #&1p) %
AWz nv—711) —
K72 xA09—277
0—%MENTHI L

In vitro assessment of digestibility and
gastrointestinal absorption of nanofibers

EFSA (Jose Tarazona)

Transcriptomics-based points of departure
for ecotoxicology investigating the
applicability of high throughput
transcriptomics data to inform quantitative
hazard assessments for ecological species

US EPA (Dan Villeneuve)

VAR YVFRIT R
(z¥-3< POD (Point of
Departure) DHEE

A NAM Based Integrated Approach for
Screening Potential Genotoxic Chemicals

Health Canada
Beal)

(Marc

(HiFF) Accelerating the Pace of Chemical Risk Assessment (APCRA) F—AL_—
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2.3. FOMIAREINOLITEL « HFFTAEES OTE AR A

2.3, FOMUABEINOATEL - WFFERERI OTE MR I A

RRINZ BTk REACH BRSO RSB L 725 Z L b BRI EE B OB Y A
ETHEVI LG FRINBEANO T 7Yz 7 MZBWTKENSE T 5 CITE - iF7erkR
BT D EMRB TR AT AORFE - IFANED b Td,

(1) PARC v 27 A
202245 A 11 B FRINOIFFE L 1 ) R—Y a v OO FET 1 75 5T 5 Horizon
Europe ®—8 & LT, 77 ADORM « BBEE - 54/ (ANSES) 3l b7 > Tiih |k
F72 V) A7 A O U ED 72O ORI/ S— ~F— v 7 (PARC; The European Partnership
for the Assessment of Risks from Chemicals) 723B%E I 4172, 28 » [H, 200 #BEI2 L %
HFEFFETOND TE S LTV D,
PARC 7'mr 7/ J AMZIZ 3 SO TELANNRH 5 -
L E R ORI & g 2Rt L, oM A2 {LEWEORANC KM ST 5720
® EU BTz 557 v U — 7 OH 7R 5 5%
REAGEICET 5 EU KR 7 e =7 FERME - VAT FMIE R L, #Hi-2
[ | NS N )
BEfF OAFSERE N 25835 - RIREZ, EU 2R THEENR T T v N7 4 — LD
S ALFWED Y 2 7 FHRICH - iA e 52 5 2 L2 BRI E T 5,

Arudxr MI, BRI 4 BE2—a0 TEMoOTa s FelroTng, Fr
TV PRI NTRHIL W), IEITAFR I TV (2023 - 2 H KRR,
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2. FANENC BT D BRLOFRA
2.4, FHEHMOTE RN

2.4, FEZNOTE R
2.4.1. EU ToxRisk

EU-ToxRisk (An Integrated European ‘Flagship’ Program Driving Mechanism-based
Toxicity Testing and Risk Assessment for the 21st Century) & %, Horizon 2020* X ¥ &
SREEZZITTCNDLTr Y27 FTHY, THROKREIL, 30Me, HIfHIX 2016 £~2021 4
12 A 31 A Sl

EU-ToxRisk TlE, #kx 72 —AA &7 ¢+ —%Ffi L, HAIZIEG U7z TIATA (Integrated
Approaches for Testing and Assessment) DM O Read-Across 7 7' 10 —F Dk B % H
& LTnd,

(1) Pi¥LT Ty b 74— A4

EU-ToxRisk TiZ, & NMIBEFHET 5 in vitro iBRIE DB (2D fifid, BEERD A 7 A A5E
#%. organ-on-a-chip, RNA interference, high-content imaging 72 &) X°in silico > —/V
J OV in vitro BRERIE LA G DB AR PR FEORBE 21T o> TV e, £ 2 CHLNE
G - ) O EIER L CRER— XA TOMBALS B3> T s, BEMIZIZ, EU-
ToxRisk MRk DY 2 A > h_XUF ¥ —& LT, [SaferWorldbyDesign| &9 #—E X
E LTSN TS, SaferWorldbyDesign OFEfii— B X 1T[X 2-12 D@D,

22 A ERTATG O BB AR G
BT RARA o bRl (] : AT, B, Ak aEte, RO, IR, i<
L)
BEOT 7 ) aV—lbled A7 V—=2 F LT =2 GO A
7a han, FHERBLOREBICBIT D EMEDORA NS T I T 4 A
BERE EBTIREMF LR T HOOT — 4~ A = T 2TV T
B DAY V) —=2 7 L Gl
AR & OV
Il F o 22 AR
DR N7 = 7S
VA THARAL B
BN 2 LAR— |
2-12 SaferWorldbyDesign O£ fitH— & 2
(t77) EU-ToxRisk m— L= 10 | HFIEVH—F&T 7 /1 ¥—RXERL

iR oMY — e 2122 T, Edelweiss Connect #3750 & 720 MRl U 27
THEAAV NETT ARy T TRIGT DEH Lo TS (¥ 2-13),
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Data Data &
Af u:anE} Ln;;,.;lfﬂlﬂlfﬁlﬁ'i—’ EdelweissData"

Laboratory Instruments + computer & specific

—_
-

Data files ' *

Analysis

l

Protocols Metadata
Reporting e

2-13 SaferWorldbyDesign @ — & XD FH

(tHF7) SaferWorldbyDesign 7h—AR_—

SaferWorldbyDesign @ FZE 2B N{E3 & £ OKRE - 2t —E X IXK 2-14 @Y,

#£ 2-14 FELRBMLELZORE - Bty —EX

S

&E - B —Ex

Edelweiss Connect

& & OFEFEREAEE 0 OFEME

EU ToxRisk OEZE DB ORWADOEIZHIGT 2BENET A7 D
HEE

ER - BT A0OREBLE FXa A VICLABEREDIERE
P— AR

TPzl hOT—FERLAWEY R - T B
EdelweissDataTM 4 > 77 A T 7 F ¥

Vrije Universiteit B ER ARG, iPSC 72 13— R OME DORER & FHEEM
Amsterdam NEPAWbE

b TR R OV TR X AN T 58 THROE ITAERH

ST RyXr 7 HF8HAHEL LR TR

&bt b OICET 548 in vitro T 7 VR URERE
Phenaris {t&% & ADMET (CB# 28kk & OMEERZTFRT 57200

HEET NV

in silico HEZEOH LD AMEICBITET—%, TN, BEEE
*8

BRI 2T FA ) — F 7 7 n A E S BRI EXRE

BioDetection Systems

Yy A7 A BV (BDS) % 24

CALUX ®53#i 72 YD T R¥—E' 2

S—F A R H KT BT =TT 4 V7B L OO & Y K —
1S

%L ORREE, R, EVRR ST =0T FSuvs b
H— ROV H—

In Sphero

3D InsightTM b hAFiEMMERICES< 7 £721% 14 B RARE
W7 veA
RISHERBEDF R, BIEA P LA, BXUOREZ I AN—T 5K EHM
BR7 v¥A
a2 YT 4 7 (3DInsightTM b b AFf/ERR I 25 < TR
B0 %)
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2.4. WEHEROTEFRI

S

& - By —r 2

CAAT Europe

FRAEGREILF, EER. FREHNR L LTV —7 v a v 70N
RO R DI 2= —v a3y - BRIETHOMBRRL
REACH % 7zixftho> EU BRI A& ICI T 5 U 2 7 3F-fl
MEOMREERRD LU DNT RBRiCkiT 2383, @R 0RR
L LTERT DM, F-id 0Bk L EAE b8 TEM

Universieit Leiden

50 Lk b b UiR—% —#fak D RV %E - HepG 2 BAC-
GFP LR —% —Hiif,

H 2 b U ARBIEHLD DDA a T hRAZ V==,
H—v R L 5 Bl SN/ = o7 Y B RENT,

LR— & —#ilakk 2 Wi b S OB EIBAL T,

T—NEnE FF—¥ft FiFMlE (PHH) . HepG2, hiPSC,
hiPSC H kTR %2 & T —E DO MR D15 #,

MRS EY OLFEYE~DORE., MRER, RIREBLIV N7V
A7 U7 b—L5H,

LR — & — kR & O 7 AR R

BioTalentum

21 BE W 42 B hiPSC Hk==x—n VEHICE S HFHERSR
(BMEE 72132 7 B OEBIHIRSE)

MBIRFEE 2R Thkx 2 LE i (B4R E) T 3D Hi&A7
A FIZESHEET v 24

(B FE&EETVICES S HiREERS LU DNT OMESFICBT
%) aryY AT 4 7B IO EROFECET I

(2) V—F7ZnRxU—7 7a—nE
EU-ToxRisk D& T7T 7 7y hE LT, NAM Z2ATHYV—KT7 7/ RU—r77
o—Z8 1TRHo7m (X 2-14),

17 https://link.springer.com/article/10.1007/s00204-019-02591-7
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1. Problem ‘ 2. Characterise 3.5C
formulation TC Identification
Iteration based on
; 4. 5C
new evidence Evaluati
uation
from gf-\M data
6. Data gap 5. Uncertainty
filling h assessment
Case 1: AOP known
Case 2: Shared specific effect(s) in vivo
Case 3: Unspecific effect(s) in viva/
no effects
Toxicokinetics Texicodynamics
Assess in vitro in vivo TK data
biokinetics available for TC/SC(s)?
Targeted testing Untargeted testing
unbound treatment Reverse translation PBPK;
cencentration, verification of IVIVE PBPK -
intracellular Case 1: AOP scp:;ffc f‘:::;? Case 3: Shared unspecific
concentration in vitro Parameterize IVIVE- known ) . toxicol. effects/no effect
PBPK model
‘ in vitro ADME assays or Test for KEs Test models Broad testing - identify
QSAR predictions and MIEs mimicking organ potential hazard
responses
Develop R e e o
aVIVE "1 ive-pePKmodel | | | Evaluation of Generate MoA
i :
Human equivalent Bicavailable concentrations | l==—eo TP-af..d.HP.e;ffj!Etf ..... hypothesis
dose In humans
Uncertainty ‘WoE supported by decision theory
assessment like Dempster Shafer AT
i
Waorst case or trend -
Da}q gap estimate PoDl l.'.ﬁn;':::];flﬁ
filling or in vivo data

H 2-14 NAM %2%&835V— K7 7vRU—r 70—
(7)) Escher, S.E., Kamp, H., Bennekou, S.H. et al. Arch Toxicol (2019) 93: 3643.

OECD IATA Case Study Project (ZH T 2HAEZIKICED DL TEY, EFSA,
REACH HANCES #3286 24 5 (EHCA fh) . {bpEstHRIB EOH KM F (SCCS) &
U—0 T ay 7 BHIThIL TV 5D,

(8) T —ARET 4 —DE
EU-ToxRisk 75 (%, OECD IATA Case Study Project (ZLLFD 4 DD r— AR X T ¢ —I3

18 https://www.altex.org/index.php/altex/article/view/2140/2170
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Phylotoxicology

Replace traditional animal
testing with an Evolutionarily
Diverse Model Suite of
organisms from multiple
branches of the tree of life.

2-17 PrecisionTox D213
(H77) PrecisionTox 7R —L_—

) -

Variation in
Susceptibility

Determine safe levels of
exposure to chemicals
based on genetic variation.
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Embedded
Translation

Collaborate with regulators
and other key stakeholders
in project planning, selection
of chemicals for
investigation, and case
studies for applying
Precision Toxicology in
policy and law.
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