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ESMNEICHVWTE MERICEAT 21> VDT EOERICAEIFTZEIENNIERL TVBIEZEF X . RINRUKE DA > SUIFEOITIICL S7ERIANR
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ZORR. Sk 3 0 FEALFMBELZEMR (MREMEEMBERFCHI2ZHRR TR AT AEOERERICEIZRE) OkRe+D(TE
9%,
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PO REREE(CBVTIZNSZEFRU TURE, [QSARSE | EMEANCEET B,
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[EXHREACH#RAN]
O [Report on Alternatives to Animal Testing (2017) JI[CBWVT. 691 14FDEFREFHE—X (RII) ZHFL. SIRICBIFIREBHRED
FIFRAN BTN TVS.
RERSEE (XK. 24H) I | |
ZERE (n vivo) NN | |
EEt I | |
AEEt I |
ErAM I H |
FELaFRT o O I
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B BT —42 38 )—K7428x Weight of evidence
B RBRT—2 R B QSAR HROEMR
REBRIEE B #HEGL

(HFR) % 10T

O —7. RHESNE RS I ECHACI S TAY T ATV AFIYvINMTOND N 524H0F 19 I(CHEWVT, U= RPJOZRNEVSN TV 10740F v
OFER . RFANSNIAFEZ, 1~ 2 RETHD, FEAENHIT CENMREROERE) SNTWd. (20157H318KR) X1

AT UERH 2

MBS REDSH., SRR I DTLEAREIRE (FICUVCBOYIEN'Z GROHBNTT, )
U—RP7IORDIE HHZITEI S BehD TR RSN ARELTWS FREWIECEEIST IO RMNZET. )

J—R7I0RICHE T BAERT —IDEFA
(Bl : SROATEFAESMECRL T EIEFRAES MR- HEROER)

R ZEMEORIN (REREDFIE. fEmeSiFUR\T —IDFE. ASRAFERM. +005HL 1BHROR )
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MIZLHO %1 ECHA “Report on Alternatives to Animal Testing (2017) “
—_ %2 Toward Good Read-Across Practice (GRAP) Guidance, Ball N et al., report of t4 (2016)
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[EX}HREACH#RRI]

O —75ECHA(Z2019F 5 H OEFRKR*UCH VT REACHRAIDO T TOEFR NS 1 OB RS T D2H(C. BRMNEZEESLOHBEITEIET
ED—EPEL T, ECHARERR RS 10BFFIVIDEIEZ . & M AB(OVWTIREDRIKS%N'520%IC51E LS, EFENEINTOILENE
#130%EHNF VIO ENHDERFERUIT,

O ECHAZS & REACH MM E4TE5HE (REACH Evaluation Joint Action Plan) *2|([CEDE. UITFTORTZ1-ITIATATORF 1YY
MThHNsLLTWS,

> 2023FFTICEFRI100t_ ERLSFZ(EIMASNIZRILFNE
> 20275 FTICERIL~ 100t RSE I AN IETK LA E

O ECHA®D20194F-2022F DiEBNETEICH T NAMsOTERICEI I BETEINSEONTHD, S5IC2019FDFBECHWVWTENAMsDIERICMAIFTE
TENRAEEINTWS,

» NAMSERIETEICB VT, BROI> RRA > MIDWTIE. ECHAXYEPA, Health CanadaShHEITEML LS IO 1Y 8 THD
APCRA(Accelerating the Pace of Chemical Risk Assessments)cBWLT, ITHNTLREFIEENS.

ZHIAE FH (€) | AL | sEwow
. Framework contract for Integration of new WP Activity 1.1 REACH and CLP 500,000 2019 3Q 2020 Q1
Aapproach methodologies (NAMs) into the dossier

higher tier toxicity tests management and assessment

MIZLHO ><1 https://echa.europa.e_u/-/im_provin_g-compIiance-is-echa—s—key-priority 10
—_—— %2 ECHA “REACH Evaluation Joint Action Plan”
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[EX}HREACH#RRI]

O £/z. ECHAIZOECD QSAR Toolbox®DBFZHR— RN THN, SEZIUCLID 6&MiEIEREE (AHH) BEEEHINTULS,
O QSAR Toolbox(35#&A0P-KB (OECD) tMEEEHITHNZEESN TS,

— BT
(e\pore! —> EEECTTr—— -
- = = -p- I

Adverse Outcome Pathway  planned

Knowledge Base (AOP-KE) = mu mn sl [TV G BTN S ZYA SR ETEL EETY

\ ;

p!anned planned

GHSTS
Electronic Pesticide umm *"lUbLIU O m— é j eChemPortal

Submission Package planned

—— e e s e PIUUD) — — —

t
|
|

(HFR) % 1SR

MIZLHO %1 OECD(2019) [Customisation Opportunities of IUCLID for the Management of Chemical Data ]
—_—
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[ERMREACH#RAI]
O QSAR Toolbox®S#&DENMEIE LT DiED,

v QSAR ToolboxDENMENE L BIFINZ VVREDERENS. WEBIRNMERRENZFTE.
v QSAR Toolbox(d, BHESTDERPECEIC—D—DIRIET 2ENDIN. FFEDIRIEOTiINZ BB TEH I IHEENEMEINZIFIE.

v IRTEDQSAR Toolbox(dA 245 —I1A AWMEMICIROTVWBRTENS, SO TINRBAA—-T1( A% AR,

v ZDENOEEE BERBDOIE. in vitroT —5EvivoDBhEHERE) BIEXIESTIE.

B Microsoft .-________________.—-—-" E
Ha s
e \ -

Toolbox Server

L

Local Network setup (within agency, company, etc.)

Remote users

Define profiler

Define databases

Define profiler

Subcategorization

(LiFf) OECD=&ER

MIZWHO
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[ERMREACH#RAI]
O QSAR Toolbox®S#&DENMEIE LT DiED,
v QSAR ToolboxDENMENER>TWVBIENS. Toolbox APIDABH(IMEBES 1—ILEDEE)
« KATE (QSAR model) [Japan, NIES]
» Testing of addin until 6 December and will be available in January 2020
* VEGA (QSAR model) [Italy]
+ iSafeRat Mechanism of Actions model

Toolbox Repository

Categories Tools

Repository WebAPI

* Retrieve availabletools

Register Login

QSAR Toolbox . ;
* Download specific tool Toolbox Repository
ARs
NIES
KATE Blood brain Skin Oral
barrier permeabilit absorption
y
QSARs Profilers Profilers Profilers
(£Ff) OECDREER
MIZWHO 13
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[KEITSCA]

0O 2018F6HI(CUS EPA(KITSCAICHII 2 EHEEN YR ERZHIR UM R L. BRI 2B R EELEIRORMFLE iz (et I 2888 TS5
(Strategic Plan to Promote the Development and Implementation of Alternative Test Methods Within the TSCA
Program) | (BUF. TERBETS> 1EULVS, ) BFRERERU. BRI S EMAT S 1- )L 2N FE U,

548V —h NAMDIE. BISE, e {ERIBE
NAMYUZ FOVERL (TSCASE42&(h)(2)) BEENAMO R EL iR - B L EMEAONAME RO (EITH)
(2018%6A) (20194551 TUEHA)
ROSNBEROEE (L MNIRRITATHHT) ROSNINBIRDT —IN—ZADHES (ETH) TSCA ONAMBRAOYTTHA Mev15 EIF3 (2018
(20194552 HA) LEEE3PUEHA) X
SHA TSCAAI\DZRAIAR N)DFT —HAR—ZADEEFEEL TSCAA IR N)DF—HIN—ZADFERS
(~3%) REBCBIT7 AL OMERE (20194552004 HA)

ITSSYNIA—LDIBEE (ETH)
T—2AAT1HF (ETH)
TSCAEBE QT vy T /FAFT-—ADESE (E1TH)

NAMUZ bOYER EHESRS BFRIBALTT EEEH)RTFHI TONAMER OIS
(EATH) o GETH)
NAMICLZFTARE M EHT TV - E DL ET
thHR #)

(3~5%F)
BBEL7IN-FEIROFRFEMER (EITH)

TSCABIEOHFrv T /TR —AD4ETE (ETH)
FEA BHEENYI O ERZ HIR U IR A (CE EHRZ BIONAMTOTSCADRTE (BEINEATF. URVEHERE) ABEHD
O %£fz. 2019F9H10HI(CEPA(E. Andrew WheelerEEN #¥)5t5&zER I 2L NEEBLIDIED BB UIIEZHRU TS,

O _LEEDIERTIIEMHEEY OB HI - R - NE T DI DERTTEZBFET BIcsh. 2025FF TIC, MHFLIAC L ZENIERERD & % 30%H!
U, 2035FF Tlc, Z&RIOTER (FIE) H'5. IMFRAICLDEMERERE B HAERZ TR (CHIBR T 2L Tz,

%1 Escher, S.E., Kamp, H., Bennekou, S.H. et al. Arch Toxicol (2019) 93: 3643.

MIZWHO 14
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[KEITSCA]
O 20194 12H(CEPA(Z. HIHADFFARENY)

AERNARE T, RIFH(CERTE, BhENDD, FHERIAERNSESN DL EFU LOERE LM

BOERZIRHOIEER. FFEONEHBRELHIEOUZ L (5845 (h) (2)(C)) =27vI7—hUlz,
O ZZTE ARBRESEDVCONDOECDT A MIA RSA T HNENIENZEN FTUCOECD QSAR ToolboxtiElienfz.

O OECDHARS1> (fEEE
O OECDAARIA> (HERER)
O TSCATOY S AONAMIZREES BEPAD S §t

Link to Poli Type of NAM __________EndpointAssessed

OCSPP Skin Sensitization Policy (To be
updated when finalized)

Choice of Two Defined Approaches (DASs)

Combination of NAMs to predict skin
sensitization in humans

O EPANS+FRIFTAREFME IO S ATHERULTLSNAM

OECD QSAR Toolbox (¥ARiEh0)

ECOSAR

Oncologic
Analog Identification Methodology (AIM)

Chemical Assessment Clustering Engine (ChemACE)
New Chemical Categories Document

EPISuiteTM

ChemSTEER

E-FAST

Approaches to Estimate Consumer Exposure

YRR EEME OB AT BHDETINET —52ELY -, EPARZOY-IL
(CETIERRML THED. EPAORIEENTSCACEDE, FiMSLUBIHF O C B RIRRES LUFT
g BIdITERL TS,

KEFRBTOSMETFRET L

SARFEMTE(CR IERNAMEDEIREIEZFAITZY -
U—RP)OZDI DI EDIFEZZAR I BT —IN—-IY -

BEICE ISR ESHET 5T —IN—-AY—)L
TSCAFFUEFEMETOI S LONTT)-7I0—-FICEIBER
PIR(EFHEIR (R, KBRS ) PIRIGES (EVDiRE/ EEERTESE) 2HEITD

RIBAOHEEAFEB DI ERHET DY -ILEET I
{EZMENDHEE., — A RIROEFEZHEIT DY -ILEETI
HEBERBOMBINADIEZHTE I DSFLFTRAY-ILEET IV

MIZWHO
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[KEITSCA]

O &7, US EPA(F2019F 128 (. INAMOBIFELERICBI ISR FDIRIRCRE T SRV DE

Re=iz | LT,

(FHR | RIS SEEE)

T e N Y

1 Retrospective analysis of the statutory requirements, study requests, and research Anna Lowit (EPA)
utilization in OCSPP and ORD
Concordance of the toxicity of pharmaceuticals in animals and human Thomas Monticello (Amgen)
3 Variability of animal studies for acute toxicity, skin sensitization, and mechanistic Nicole Kleinstreuer
responses (NICEATM)
4 Qualitative and quantitative variability of repeat dose animal toxicity studies Katie Paul-Friedman (EPA)
5 Development of NAMs to predict acute toxicological responses Dave Allen (Integrated Laboratory Systems)
6 Application of NAMs for quantitative screening level risk decisions Tara Barton-Maclaren (Health Canada)
State of the science for predicting developmental toxicity using NAMs George Daston (Proctor & Gamble)
8 Advances in the development of organotypic and tissue chip technologies for toxicity = Dan Tagle (National Institutes of Health)
testing
9 Development and application of in vitro methods for evaluating respiratory irritants Doug Wolf (Syngenta)
10 Identifying endocrine disrupting chemicals using in vitro and computational Maureen Gwinn (EPA)
approaches
11 New Approaches to Validation and Characterizing Performance of NAMs Warren Casey (NICEATM)
https://www.epa.gov/chemical-research/nams-conference-materials
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[EU-ToxRisk]

O EU-ToxRiské&(d. Horizon 2020* KNICE DO T M4,

*RRRMNFAR TE SN D TR U EFHNIFERZIEE T DICDDORINATT - 1 IR—> 3480 H5TE Framework Programme. 2014-20205 (0
D¥I800METI—0O ($I10JKM)IC_EBEUNSDHAKIEENMEA

O [FXX%&#FREITAN Integrated European ‘Flagship’ Program Driving Mechanism-based Toxicity Testing and
Risk Assessment for the 21st Century |, FEO#EEEE. 30M€, HARI(F20165~2021F12H31HET,

O 701/ hoB8*2AFLUTF DiE».

v ENEREOISE R MEEY)BEOEE M ERIROBIFNIXNZALOIBR(CE DL, IEE RO L E Y B Ul FE# HEE T 3.

{EZEMBDOIENSBEUREORIRDBEEZIZEF I BI2H(C, MRREYE. AZVIR. SATLEYZE. sTERIZEZHRET 3.

IORRAO NS RIEEIRSEM (FE. B, i, M3 R) | £ERESHE,

TOP1IRTE XD ZXACE DU F BT 2R ERE IR O 2 T 2 1R 9 .,

ERNRERE ALEMEOEE VAV iz v §E(C I DEREIEDE VI FEN R EREER 1Rt T2,

AR NN

O EU-ToxRiskDFEZEETEIEU T, k&L BT —AXAT74—DERL. BMIIGURIATA (Integrated Approaches for
Testing and Assessment) O#EYI KURead-Across7 JO0—FOREZHIET .

v EMNCEEET BIn vitrostBRIEDFHFE (2DFHRE. fEZsDAS1( AIEE. organ-on-a-chip. RNA interference.
high-content imagingi2&)

v =297 4—%BUIZAOPDRIF
v in silicoY—JLKUin vitro7yA Zi A ENBTETBERIZORE
v IREEIOZ—X(SELEEDCRD LSS, YAVEHIEN 7 TO—F = i8EE

MIZWHO 17
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[EU-ToxRisk]

O EU-ToxRisk®DBEKELT, TRead-Across7 JO—FOHNRE INASIBIFBNTHED. COEBHFLATEESN TV,

O EU-ToxRisklcHiFaLE1—5mX [ Toward Good Read-Across Practice (GRAP) Guidance, Ball N et al., report
of t4 (2016) [(CHWVT. Y—R7PIORICHFDIEE DN TS | ZHIRFNEELLEL TLS,

> BARCETFELUEDORIRE, B THD BBLIELOLAIVEERINTOEL, ELTWD.

I FLLEE

B OBEREDSH., BISFRLUE R T 2 LEARTEE (FFCUVCBOMEBENZGERDANT. )

48
Y—R7IORDIEHAEITEIS B D+ DREEBNRELTVS GELMECEI ST —IDORINZZT. ) 43
U—RPI0RICHEIT BB BT —HIDEFA 5

(B : BROEITEFASM(CEU T, EIEFRAESUHRIY-Z2 T EROEMA)
RZHZEEORIN (REREDFE. fERESIFURVT —IDFE. ASRAERME. +005HL B0 R 40) 20

O HlELT BT O 4 MERBENICEFERULTVWSLIICR XD EARATOREEPOSHENBLUT INEOHE TIEARA, 22
T, AU ZZBRNCHETIBHOMEBIEL T EERATORIG (in vitrosiik) Z1T0\ TORAEZEIREET 5T —52T
32% (BREITRIIANBIRERT —5%2E323) JLZBELTVWSEEZSAD.

0]

o}

MIZWHO
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[EU-ToxRisk]
(1) in vitroiKBRD R}

O MUTOMRREZRAVT. /AT RRIY-28 Lik—9—7vt A X407 A XAROZIZREO T TO—FICLO T, B HIEEZR.
miRNA., &I TOI71 ). BIEFHRIBEH BTN TVS,

(HFf) % 1R

%1 EU-ToxRiskik—AR— <https://www.eu-toxrisk.eu/>
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[EU-ToxRisk]
(2) ¥—ARIT1—D=ENE
O EU-ToxRiskTIENAMZRWT —ZRFT1—HESN TWS, 1T ML T 0@ED,

N s W

SETFRIDHOEENIZ)— RFIOREBRORFE

RBHIPRDT/DARTICAREKF S5 I 2Nz HIE I 2T DRUEN DERREDZ VT RIS EDRIFE
RMRZELRDT/DARTORE 2R3 /5HATS (FAIE)

RDT (BHid. B, 44X, fih) /DARTOURVZZHBE MIFIRE (RURE) 2T

B RUSTARE YD E OBTAN / FTARAOPL DEIE

ADMEZTTUIZAOPD MJ —EE FORZEE OBHEMEICOVWTERRL. BREDO T AT ZER
fEERIT A SOy N7y T T, IEERREEARREEEZTAIL. YRTFHEIDHDPoDZISS

O 3. 7225743, BIHAORIANEBERL, 7— 2271~ OBRICBISRHLBORS T 225710

MEIZSRNAOEEHRENE RSN TS,

O 201943AI(C(E. ["New Approach Method(NAM)-supported read-across: from case studies to regulatory
guidance in safety assessment|zfE*2L. 1TEHERES (EFSA. ECHA. OECD. SCCS. US EPA. US NIH-NTP,
Health Canada. NIHS Japan) h5. NAMZERURU—RPZI0ZADT —ZAAAT 14— OOVWTHRHIBSGRE L EHmZITOTL

Do
v

EARER T Ny heUTECHA RAAFYPOECD guidance document for in vitro test method description
(OECD GD 211) %589 2LIINAMEERLIZY—R7I0RCRET2HA IV AMERENSFE (202045

7)) LTV,

MIZWHO

X1 https://www.bior.lv/sites/default/files/inline-files/EU%20ToxRisk_in%?20vitro.pdf
%2 https://www.eu-toxrisk.eu/media/articles/files/EU-ToxRisk_Press%20Release_FINAL.pdf
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[EU-ToxRisk]

(3) HREENTVBIT—ARIT1—DHRE

O NAMZHS

93—

R7HI0RT—=770-Z4RIEX L. NUEDE I —RARXFT71— T

nNtLsd,

hlelCSEMET B CENRITR

[ in vitroi &%

TC:A-5yMIE
SC:Y—Z¥PE&(in vivo
F—AINH2Y)E)

;1

6T0Z 'Ip 12 424253 Woif paifipo

Endpoint and TC specific.

Gather all available data.

-
4

Overarching
RAX hypothesis

Endpoint and TC specific.
Based on the collected available data.

7 ‘Reporting

Bjep WYN Uo paseq suol

Y

B
L

1. Problem - 2. Characterise - Initial RAX ‘ 3.5C
formulation TC hypothesis Identification
Iteration based on \‘ 4.5C
new evidence ‘?’ P
from NAM data
o
. — 3
6. Data gap 5. Uncertainty overamh'ng
filling . assessment - @ RAX _
L hypothesis )
Case 1: AOP known
Case 2: Shared specific effect(s) in vivo
Case 3: Unspecific effect(s) in vivo/
no effects
Toxicokinetics Toxicodynamics
Assess in vitro in vivo TK data
biokinetics available for TC/SC(s)?
Targeted testing Untargeted testing
unbound treatment Reverse PBPK;
concenetion. vedfpton o VIVE PERX Case 1: AOP Casei éi fha'ml’ Case 3: Shared unspecific
specific toxicol. |« ;
SCOCHANon IS Parameterize IVIVE- known peeffect(s) || toxicol. effects/no effect
PBPK model ®
l invitro ADME assays or Test for KEs Testmodels |% Broad testing - identify
QSAR predictions and MIEs mimicking organ g potential hazard
responses ;l
D Do | | e e ——— |
qIVIVE | IVIVE-PBPK model ! Evaluation of i1 Generate MoA
! MD and HD effects H hypothesis
Human I L )
dose in humans
L] Uncertainty | WoEsupported by decision theory _
assessment like Dempster Shafer
Worst trend analysis —
Dat§ gap m"ntcc:; :".'I'nu: on qI:INE
filling or In vivo data

(HFR) X 103XHR

%1 Escher, S.E., Kamp, H., Bennekou, S.H. et al. Arch Toxicol (2019) 93: 3643.
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[EU-ToxRisk]

(3) HEENTVBRT—ARIT1—DAR
O LU, EU-ToxRiskTEMBENTWET — AT 4 —*1DFI1%RT,

I RRA> b

Microvesicular liver steatosis:
a read-across case study with
branched carboxylic acids

Read-across-based filling of
developmental and
reproductive toxicity data gap
for methyl hexanoic acid
(MHA)

Liver toxicity of hydroquinones

Prediction of parkinsonian-like
liabilities based on AOP
aligned testing linked to
mitochondrial toxicity

Peroxisome proliferation and
kidney toxicity of herbicides

Prediction of pulmonary
fibrosis: a read-across case
study with diketones

) I FFAERAE

EIEFEES

rEs

N=F>2Y9R
(PD) HRAEIREF

RIVAFSY— LR
JE
Bst

A RHELE

-MIEFZ(FKEICDWT . FFRBRBAEMAOPRY ND—H(ZEE&, SN TL\Bin vitro7yt
A TilBR

-IVIVE-PBPKEFTVUJ(F, (L EYICEDREBREDSWIn vitrofER2EARL T,
in vVivoCOFEMREORAE%5TE

BT ST1v2 2T AN, YUARRMEERET A N, iPSCR—ADMBRFEETIL. H
JU—EDCALUX Reporter TN 2/\vTU—T (1H5F) FESMHZINT

TAN

N OFRTVIETIIVERHFED B TERRHRERE LEET 3in vVivoRESE
ZETEIZ 7V (2=

620\ ROF /> FELYIS J—IUTDWT, in vitroB#{E ANV ZD 7y A%
i

SR RUFIEIREE R UMESARL. 11, III%FRET 222fEBDE (DT, EEIK
IDBEE(CRIET 2N —F 2V IRDISREE M2 FFE I D DEN S DOVTEHM
LEZAOP(Terron et al. 2018; Bal-Price et al. 2018b)(TA>IEFH O 7y
S il

JT/)F S8R/ TOCASEECDOWT, #R2 R 7yt A (CALUXLR—A—BInF 7Y
1. HepG2XHROZHREZA R ZEE . RPTEC / TERT1ZAMN ZAGE. R4 1
A ZAT LADRSIRAOITRZHR) HEi

SHRNARCOWVT, IEERIYI A PEREAEERE S LEMRREDIN vitroET )L
(Fraunhofer Expo-CubezfEHUEGRREE)

-IATA Case Study
Project (2019)

-IATA Case Study
Project (2019)

-IATA Case Study
Project (2019)

Parabens EU-ToxRisk&éCosmetic Europa® @S —AZA7 14— -IATA Case Study
NAMZ—EEEMEOMESTIDU— R7J0RISEIG TEDHh VIR Project (2019)
%1 Escher, S.E., Kamp, H., Bennekou, S.H. et al. Arch Toxicol (2019) 93: 3643.
MIZWHO 22

——



2. 12JVIFECLZIBEFEFHMOTERFIRICEYT 5:HE
2.3 £255HEBRASCAEFEIOIIIN

[EU-ToxRisk]
(4) EENTVBRT—ARITA—ICDOWVT, FRFIYBRVPOECDHISFESNEIAS B
O LUF(C. EU-ToxRisk TEMEN TWET — AT 4 —ICx I 2R BB FRE L ZBEIDESNEEH BT ICGRT, X1

% U—R7I0ORCBIFZ 730 7T0-F (MERMEZFENEOSVIMEDOH TEM) FEXREENS
SHENRBRVCEERIBEICBVT, ENEFOBRINE THDH
NAMDIZE. in VivoitBRENET —IEN LB IHEN DN T—IDBEEIOVTHIMEENNE THD
EHRDAOPZIFOEE Z5NZN. FEENELLBMEEME(FEDLIICEDIROMESTHINE,
HEESNIZAOPICK I 27y A DIBAIC(E. LDFElR IR R USRERNUNE THhd.
HEEESNTZAOP/MOALISMIDW T, BRI ZWENSDDIN
HBKECOWT, EHO7YEATERMI BT, AMEEMEZRS T ENTES.
AHEEMELTin vitrosHBROZ 5 MENH 3. in vitroitBR(E, NTUCAREESN TVBNDIF TRV, ZOFIRWCOWVWTIRET N E
AOPICBIFDE TOKEIOWGRERZITOMEN DN —BMHEDH D/ - hndi5E . —BBOKECXTU TDH TRIZERL D
in vitrostBRHE(C DT, ToxTemp CaLEk 3 2 ENHD
BKE/MIECBFZETVIDUR—T1 I EICBET NI ANNETHD
3DZBBHETIIIE. MIECLEDTEETHD.
PBPKI(FEREROMNEM(CDOVWTRIEAE S X TNS1E33,
SELIHEENNT —HICBETZERE T ECOVTRFTNINE,

U—R7I0RREEOZIEB(OVTEDIEEFFMCEEHINEN . FLEDBEIREAXCEEHL . EDIBERZSEERIEL TELHINED
REIHAE

J—R770ZOFIACEFTzin vitrosER R UTKET VOSSO T2 ED LS [TITOIMRETHIHE,
v' OECDFTZA N4 RS4> - GLPIEEEHLDIN vivostEiEER %) — R7IORICAVSIZEDEDIRWNCDVWTHRESTHAE,

AOP

in vitrolCDWT

in silicolcDWL\T

PBPK
Z oAt

DN N N N N N D N N N N N N NN

<

%1 3rd EU-ToxRisk Open Symposium(ZBiFat7U> (14D

MIZWHO
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[EU-ToxRisk]
(5) EEIEISYINIA—-A

O ADHEROED, EU-ToxRisk T3 #R< BNAMORFEMTONTHD, eNSZ2HiE TIRHBEIGERY —ERICEHI DL ZBREL T, [EU-ToxRiskiE

2t TS5v R IA—LINRETEN TV,

End-user |
e
L 2 /
3 Web and broker Reporting and
- interface consultancy
h
Industrial/ - ; . 1
regulatory Customized Modular Integrated
application service | service [ | data
domain package toolbox management
Database/session memory

juswabeuew
Juonessiuiwpe/|eba]

(PR X103k

O EU-ToxRiskiCEWTIE AT O@EDEFin vitrokUin silicoFRlZEMd 28R (1£%) HSMULTHED. INSORENTOSTIMET .

1—-Y—(ZHUTin vitrokUin silicoT —DEUSEZEMI HEEZ5N D, *2

Cellular Tissue
Moil\:lalcilar R KE 1 . KE 2 _ KE 3 . AO
e : Key event Key event Key event Adverse outcome
Initiating event
BioDetection Systems B.V. InSphero
~— in vitro
DESI
Biotalentum
VU =
i i in silico
Edelweiss Connect Phenaris
X1 https://www.eu-toxrisk.eu/media/articles/files/EU-ToxRisk_Newsletter No-7.pdf

MIZWHO %2 3rd EU-ToxRisk Open Symposium(ZBiFat7U> (LD
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[EU-ToxRisk]
(6) BT —IN-R

O LUTFOLIC, SBRE~REROET -4, IBET —SEEREF - FERTILDOT —IN-AN /SN TS,

AIVER

Generates ‘raw data’
* e.g. Fluorescent intensities

Process raw data

* Fluorescent intensities =

= octivities -

* Experiment/laboratory
specific

SBRIET —AN—-2R

Stores detailed description of test
methods including SOPs

* Human readable description

* Computer-readable annotations

1 ~ | 4

BioStudies @ EMBL-EB!

Data repository and archive
* Data stored as individual
data sets

!

Test method and data portal

* Data reformatted to optimize
querying

* e.g. join data across compounds

—_—

N

EFILEE

Statistical model building
* Requires summarized data

Visualization %zzzzb

Exploratory data analysis
+ Summarized data linked | %2222
to underlying data

T—HDEH]

Summarize processed

data

* Activities = curve fit =
pXC50

* Common approaches?

7

in vitrosRERIERZIRF IS
T —AR—ZHFFE

J

(" — Raw data
m Processed data
=) Summary data
L_ Metadata

Decision making

Weight of evidence
* Model output
* Expert opinion

(HFR) % 10

%1 Escher, S.E., Kamp, H., Bennekou, S.H. et al.

MIZWHO

Arch Toxicol (2019) 93: 3643.
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[Tox21]

O Tox21(d. KREIRERET (EPA) | RIBEREEIZMIRAT (NIEHS) (CASMZECEZFRSBMHEIOISL (NTP) | LN —23F)ILR

O
O

O o

F>45— (NCATS) | BLUBREERS (FDA) OXEAFTIOIS L. (2008~)
IE&FRE[ Toxicology in the 21st Century .
JO2 17 b BRI ILIT Di@Eh,

v ACEWMECLDFRINZEMEEDANZILEFET B,
v FHFHMEZER T EMB OB TNEMIZ T2,
v’ in vivoBBEBRICOVT., KDEUNRFRIET IV 2RI,
20184, Tox2 1(IAFTEBIDEERRVIEF PSR DERETEZFEHIZ[ The US Federal Tox21 Program: A strategic and
operational plan for continued leadership*2]zUJ—2XUfz,
HBREY B S LERFTEICEDE, BRIRIIRFTIANICIEUZCross-Partner Projectszs%EL. IRTEAFTUEBN ZEDH T LB,
NETIC, EEMBIVETOEEMEICEET 27 —924ERMRU. RSN =% L ORTE ICHMMADECHRIIL TS, *3
v EPARZIHKELRVU-24T0%9 5 (EDSP) (CH133. Tier 1 AssessmentsEHRINKE TN,

(IZ MOV U2 EBWEN)
v EDSPICHIF3. Tier 2 testingzEMMi9 2L FHEDOEIIRATIIDOIHDHR— T =4,
v ERNAATHERS (IARC) (CBIF2. {EEMEORNAMKESRIEOYR— M —4,

%1 https://tox21.gov/overview/goals-and-objectives/

MIZ_IHO %2 https://www.altex.org/index.php/altex/article/view/711

%3 https://tox21.gov/overview/accomplishments/
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[Tox21]
(2) A5a1-)
O Tox21T(E. O/ MNEERDESHIC. 3DDPhasex iR EL TS,

Phasel 2005~2010 v" high-throughput robotic screening systemi(c&? 2800¥)EBD7vizA
v BenieT -4 KEENEFRIEZEEEDOPUubChem*1, EPAOToxCast*2, NTPOCEBS*3
TR
Phase2 2011~2016 v BAZTENR (AhR, ERa%E) AN ZGERE (p53, NF-kB, DNA damages) %3

RELIZ10000E L ED5HER
v ERRERE. EEAEATAT (NIH) SJUEPAMEFEME ST —IN-XTAH
v 3B(C. NCATSICEDEEDTox21 chemical inventory browser*4h\/ G

Phase3 (3R 2014~IR7E v HEREESE LUERETEZHIEL. VLSS EFOIREICIST S, AFTEEHEZ L
) X
v TerEHE PRI 2REREREOIRRR— NIAYADRIFE °lin vivoSsitiRT —90D+1
L—23> |JFEhI3T—NELTEN

MIZWHO %1 https://pubchem.ncbi.nlm.nih.gov/ %4 https://tripod.nih.gov/tox21/samples
—— %2 https://www.epa.gov/chemical-research/toxicity-forecasting 27
%3 https://manticore.niehs.nih.gov/cebssearch/
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[Tox21]
(3) 0¥/ bORE
O LUFA. IRTEFAFTHES SN TLVBCross-Partner ProjectséUTTox2 1/R—AR—JX LR EHINTWVS, (—EBikiR)

. Pofec ] &

Cell Line Selection for High-Throughput BEFRERZAVE A2V -TYRRI) =T (B3, EVFRT—5Y NS LUEMFERIRR
Transcriptomics (HTT) IRZERAPRICH/IN—FBIe6IC, sl RHHAREY / B2 EIR I 2 DEER ZBIFR T DL
Profiling Environmental, Drug, and Food-Related FEFINIVDIZRTS—COENEEET 2L FEORELFETMOIHD. )\ AR —Tvh
Chemicals that Inhibit Acetylcholinesterase Activity in vitrostEREZ BRI D¢,
In Vitro Chemical Disposition [LEEHEIOALFYIEE(CDIZ3in VitrostERE(CHF DL EYIEDANENREFIEARL . (LEWED
SERE U S SO OEEEDEF TR 2edDSt EET IV ZRFEIT DL,
High-Throughput Transcriptomic Analysis M 2 =Ty bW RSV ROVT b= LETT —ACOVWTHIBOT -5y M BRI B2,
Predictive Modeling of Developmental Toxicity with RAES M2 FRIT 2D MCE DA TS EEME A (IPSC) sib& A% i 9 3¢ o
Human Pluripotent Stem Cells
Performance Based Validation of Alternative Test RERERS AT LB LUET IV OEREMEZME I BIHICERATES. HaEsHiiIL — AT — )%k
Systems and Models FIdDlL,

Retrofitting Existing Tox21 High-Throughput Screening  ZE¥IXH#i%ZTox21 7yt A (SENIL. in VivoiEH(CBIT 2 LDIEETERRT — %I I 3L,
Assays with Metabolic Capability

MIZWHO %1 https://tox21.gov/projects/
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[Tox21]
O EPATI(E. Tox2107—45%FALT. LLTFOLS(CTiertEE&EDs iz R HI (CED ANSFTEELTLS,

/ Tier 0 High-Throughput Multiple Cell Types/Lines \
Transcriptomic Concentration Response
Assay +/- Metabolic Competence
Non-Selective Selective
\ . AOPs AOPs j
i Fierd l )
ToxCast/Tox21 Assays Screen

\ I /
( Ty l i

Oarr?c?r:!?:tyupal‘l:'ﬁzzzf Discriminate Perturbation

Modelin from Adversity and Estimate
\ I 9 Inter-Individual Variability
! |
Hazard Characterization Hazard Characterization
Based on Biological Activity Based on AOP

(HFR) % 10

MIZWHO %1 Moving Towards Version 2.0 of Toxicity Testing in the 21st Century and Application to Regulatory Decision-Making,
— Dr Rusty Thomas, United States Environmental Protection Agency, USA
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[APCRA]
(1) o/ bhoB8-J-)

O

O

O

Bob Kavlock (7tEPA) WRREULIOSIVNCHD. ERNRBATREI LBERREZED., BIIBLHT. A9)-227 . EEMYRJ5H
(SFRLLW7TO-F 5% R (NAM) ZiEA T 2BR0ES EERE LDV TERR I 27051 ML,

IERXN&#R(E Accelerating the Pace of Chemical Risk Assessment (APCRA) |, $F(C)—-A—-ENFIET NI TIIREL BT —AXFT(—
([OOVTERENFEZHEARL TEMLTVSERNNS,

J0217 OB 2EL T, UFORFENETBN TV,

v NAMZRH EOSBRECERISTER I DIz D. IRIEDREE (I{AIN?
v NAMT —ADOF Bzt E TE DRI RERDHE AN ?

v REISEF/E—AETHEANAMORZ  ANE L CHEG TR EN?

20165 (J>>b2DC) . 20178 (NLS>F) (2018%F (A5D) ( 2019%F (/—ZAHO547F) THHEENTLS.

(2) SmEE

O0Oo0oao

O o

United States: EPA, California EPA, NTP, CPSC
Canada: Health Canada
Europe: ECHA, EFSA, JRC, INERIS, RIVM

Asia: Korea —Ministry of the Environment, Japan —Ministry of the Environment & Ministry of Health, Welfare and Labour,
Singapore -A*STAR, Taiwan -SAHTECH

Australia: NICNAS
OECD

%1 Accelerating the Pace of Chemical Risk Assessment (APCRA): An International Governmental Collaborative Initiative, CoP

MIZWHO Webinar Series September 26, 2019 30
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[APCRA]
(3) =EhDIr—ARIT1—
O BUTFOT—ZXRA71—HEH. IREINTLS,

(No. |  s-xsF—& | u-t@ | @E | 2752

Retrospective Case Study Examining the Utility of In US EPA.

1

Vitro Bioactivity as a Conservative Point of
Departure

Linking Exposure to Toxicology Using Lead as Case

Study

Prospective Case Study to Assess Chemicals Using

New Approach Methodologies (NAMs)

Revisiting and Updating Chemical Categorizations

with NAMs

Triaging Exposure Data and Modeling Needs for
Exogenous Chemicals

NAMs for Assessing Endocrine Disrupting Properties

Health
Canada

US EPA

ECHA

US EPA.

Health
Canada
US EPA

INERIS

BEFOE MEREHIZ T ol AL B OYRA NI LT, &
NELF CEEYEEEREE N FEINRVEIE
(PoD) H. NAMZEHWTEIE CE3NEIHZBASHIC
CER
SA9U—=)A\OF;EREEE
ENSNEZRIEINBETBLUL. SVEROBRETT I
EEMIEZAIIESRE AWV FAT A AL EY R
DEHmORIFER-ZADME L,
‘-NAMEUERORERSEMHRERO@mAZHENT,
SHEFINT—INIERECRTENR. M DEKENSL\BIEE
ETnlle==ty =t il
SA9U-ZI)N\OFEREEE
In vitrostBR T ReN@BEIBERICEDVT, BIFD1E
FMBNTIV-ORET - BFEITD

—IEDT AT EY)E DM AER I 326D,
(IEFAEE I BcDCHERIBIROERBZLAILD
[ERTER - 5l I 3.

A ELYDEE OSSR R (C{E R T BEBNAMT —
HAN—ZADIEE

T

O No.10T—AZXA74—(EISOT 20190) AV HIEEFIERFI TTop Abstract Award I Tohh. AITOT 1T NMIHIF BRI —IRFIT1—En
t{/\50

MIZWHO

Webinar Series September 26, 2019

%1 Accelerating the Pace of Chemical Risk Assessment (APCRA): An International Governmental Collaborative Initiative, CoP
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[APCRA]
(4) 5—AR971—DEH

O “Retrospective Case Study Examining the Utility of In Vitro Bioactivity as a Conservative Point of Departure”(d. EPA.
Health CanadahFEE&TIToleTr—XZAT4—THh. Tox 2107 —F%2ANT. RTFHRBPoDZFAITE3h = EE,

O 448EICDNT. DTox 21%FAVTEHUEPod (PODy ) ERERDRERIERNSOPOD,, ZLE, @POD BB RHDRET %Lt
BU. SHMII R B OB ITINEAIf 32587, Z3E i,

ToxCast AC50s ASTAR HIPPTox
(rM) EC10s (pM)

<

Apply high-
throughput
toxicokinetics
(httk) to get
mg/kg/day

EPA - ToxValDB
EPA - ExpoCast

Health Canada

POD,,,4 : PODy,, ratio

Health Canada

Bioactivity-exposure
Exposure ratio

g5th % ECHA
Is BER useful for prioritization? Is log10-POD ratio > 0 for most chemicals?
Are there addressable weaknesses? Can we learn from log10-POD ratio < 0? : x g’ij:gfi’

LOAEL
* QOral exposures
* Mg/kg/day

(HFR) % 1SR

%1 Accelerating the Pace of Chemical Risk Assessment (APCRA): An International Governmental Collaborative Initiative, CoP
MI_Z_U__'I_Q Webinar Series September 26, 2019 32
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[APCRA]

Zoxamide 1
Triphenyltin hydroxide 4

Rhodamine 6G 4
Propo)gcarbazone-sodium 1
Pertluorohexanoic acid 1

Penoxsulam 1
o i e

Octylbicycloheptenedicarboximi 4
trizole 1

Naphthalene 1
Mifepristone 4

Maleic hydrazide 1
Flumetralin 1
Fenpyroximate (Z,E) 4
Disulfiram 4
Diflubenzuron +

Diallyl phthalate 4
Coumarin 1

Clopyralid 4
Chloramben 1
Bispyribac-sodium |
Bensulfuron-methyl 4
Aspirin+

Anthracene 1

17. 1

-4 3

2 1 0 1 2

log10 mg/kg-bw/day

Trichlorfon

Tribufos
Thiamethoxam
Tefluthrin
Tebuthiuron

Chemical

Strychnine
Pymetrozine
Profenofos
p-Cresol

POD ratio >0

Oxamyl

Norflurazon

Nitrobenzene

Mevinphos

Methyl parathion
Methamidophos

Malaoxon

Hexazinone

Heptachlor

Fosthlazate

Formetanate hydrochloride
Flufenacet

Fenthion

Fenamiphos

Ethoprop

Diuron

Dimethylarsinic acid
Dimethoate

Dicrotophos
Dichlorodiphenyitrichloroethane
Dichlorodiphenyitrichloroethan
Dazomet

Daminozide

Codeine
Clodinafop-propargyl
Chlorpyrifos

Carboxin

Carbosulfan

Carbendazim

Carbaryl
Bromoxynil

Bisphenol A
° Bendiocarb
T Azinphos-methyl

Azamethiphos
Alachlor
Acephate

POD ratio

log10 mg/kg-bw/day 2,6-Dimethylphenol

a 5 2,6-Dinitrotoluene

1,2-Dini

—  a
" e— A

¢ ExpoCast ® POD-NAM 4 max AED = POD-traditional
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':_.T-H’\J((—_EHJE (PODNAM<PODTrad) é
nr.

FCADMBIETE. 2HTEERRZDED. +
DARSTRICHITFESNTOBRTENS, ZHY—=
SHEHIEVSERN T EDISERTES,

O CT(d, 48/448 (11%) DILF4)
};-TDQPODNAM>PODTI’E]C|&:@D\ 4%':_.'.1
B (CHIESNID DL,

O B REZESIUNIVIA— NI

EFHEFMBENZET D

ERFH(CHESNRBWVT—XTHOTH. 1B1EN
FOY-HHIBRTNE. 2ZOHTTUDOYIEZRR
ST BREDIFIEHBIREL 12D,

(HFf) % 100wk

MIZWHO

%1 Accelerating the Pace of Chemical Risk Assessment (APCRA): An International Governmental Collaborative Initiative, CoP

Webinar Series September 26, 2019

33



2.4 ’( U:I*ﬁ:ﬁﬁﬂ(db‘ﬂénﬁﬁﬁo)iéﬂﬁv:ﬁﬁﬂﬁ Eﬁ@*ﬁu‘]

[FRIFEROHIEIFECEIT SEH DUNE]
SIVIFECLSB U T RARERZART OFIBRCAVSIHE(CE. 20T ADEEEZEOLIITHIRTT INMNIERICERLRD,
00 ZZT. OECD IATAY —ZRA71—JOZ 1 MBI BQSAREZ FHVTHEEHHER (W I 2AREDFIT (ZIFANSND /= ANSNZL) S
ZINEL. BARNRYINEES (EORREOBIMMMHOTONEEETRIFIED) (OVWTRIELR,
O URELLEMELLT O@ED,

R T T A Y T

20174 ZUITILVI-ILTIVFIL ALK in vivo/in vitro ToxCastT —~% 5

(ICAPO)  VEET XTI ¢ SER CRTE o «in silico T —%%&H
o T —AUE(ICQSAR Toolbox, HESS
2016-1 oy N in vivo/in vitro — ¥oPubMed. TOXNET. GoogleZi&
5 JRYT7Y — )L EE . b ! X
o JT/WIRSINITY- I8 12 e/l O 7(0 E/ﬁ;ﬂ @) O sy jr=m
= -in silico T—4%%5& M
20163 e in vivostER/ _ -ToxCast7 —5%&H
(ICAPO) n-7n/ -8 ° in silicoCRIE © o o -in silico T —%%;&H
2016-4 e e in VivosER/ -ToxCast7 —5% /&M
(ICAPO) 2-7WF-1-FI N/ —)VAR 12 in silicoCEE © © & & -in silico T—%%5& M
2015-2 I in vivosith&/ _ -ToxCast/Tox217 —5%i&F
(CAN) BRIITNTZ25 Le in silicoCAE & & o -in silicor—%%;&H
o -7 —AUREICQSAR Toolbox. HESS
in vivo/in vitro 7 fpe
20153 _ i iE g g >PubMed. TOXNET. GoogleZi&
(P) VUIIATIVZE 19 stER/in silicoT O O O O Z2Y— L HSE

R i s 5

AOPDFERISON T T UERE TR, SRR ADME, MIE/KERENERIEE THD.
(2017-4(2DWVWT(E, FAFEFAOPHELIRIAOPELRLIL TWBIER, ToxCastT —AIC& o TIRTIUERIOYIE DEEZFETEL TLSIEICLDERHS
NIARER, )

MIZWHO 34



2. 1> U:I?ZE(J:%’EE'E"ZF{HEOJ TIRFIRICEY 5:HE
2.4 12JVIFEREBRICHE T FREDEE RV TERS ROIRE

({ESHRMYFFMD T — AR YT 1 —DEHE]

O [ERk 3 0 EEEEMBEZEIR (BREMEEMERFCHBII2BHERIR TR ATLAZFOERICBVT, EEERY -2 5H-ilCHB VT
IBIRNARBLTVBYE(CHT I EU— RPIORER(CDOVT. EFEME SO -7 14— =ML,

0O U—-R7IOZOBEMIF A E5OFITHRER ST OiED,
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v 1002-67-NRVIEND. FEZLRSMHE. BMEEMEABES4T. NOEL (362.5 mg/kg/day,
RDT Data LOEL ($250mg/kg/day.
H5C o) O
N T T cH, HO\/\O/\CHa
! DEGEMEDAEMIIC(E. 2-Ethoxyethanol (110-80-5)A'%0. . HESSHFTI)—dI Ethylene glycol
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Categories toxicity) Rank BJ(CE%=HU. 280N E DEGEMETEROASNITBM B MEABTEES (S, HEEHYID2-
EthoxyethanollCF2 K T3¢ A8 7E .

MmEEmEaESE %S HTERBEYID2-Ethoxyethanol[CEEFE I 3EA85E,
v ST SR B OHEE RGP (CEH2-Ethoxyethanolh'&D. ST SRYIE (L. DEGEMELREIUAHHBIE
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0
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(AE)

AE 1.1 # (A—) bE (BY) O£ FHOUEEM OB T — TIN5 DFEHE(CLD 2-Ethoxyethanol SRS DFRHE
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AE 1.4 HILSMORE (Ge#L) 2 FIEEMORBRENEZ BN TLARL

AE 1.5 IJEHELEMOEMEFTE FEFHBOIEEMCOV TR FBLUESYIORBET — IS DRRHE 3 SRS DAEHE
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EEID. TOR. KNBOINIE/SX—4, BEFHRMUSIEBRFICOVTONI S,

(758t O] URET A=Y bOIRES BT ERK
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v [8=3 17075 L0F0ERULT —IDMEER - IN&E - DTORMOTF AN A 22 ) EZERAUINEDB EMEMREI AL T VL
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6786-83-|(4-anilingN(C1=CdSprag{mg/k 50| 150| 4508When treated with 50 mg/kg/ | male 50 RBC count 93[Hematologi |Blood RBCT Male 50 <50 |l ©O |10/15| OO | 10/17
g/day body weight /day in male rat increased cal cell
RBC count and percentage of significantly examinatio |(Erythro
monocytes increased n cyte)
significantly.
6786-83-|(4-anilingN(C1=CdSprag{mg/k 50| 150| 4508When treated with 50 mg/kg/ | male 50 monocytes 114 {Hematologi |Blood MONO T Male 50 <50 OO [10/15| OO | 10/17
g/day body weight /day in male rat increased cal cell
RBC count and percentage of significantly examinatio |(Leukoc
monocytes increased n yte)
ignificantly. .o Y, )
MIZWHO 45



3. BIASCFET S ERIGIROQSAR (FEEMNIBEEEHE) FADERATIEEMEICEITSHE
3.2 LT A—TY PRI R V1R

[(FBF -5 DEE]
O (>2VIF RV CERTRERBEIRMFEIS 1 2 0B LZEFEUR.
O MR BZRTE I SFRORRIILLT D1ED,
v (BRI 2VIFEVTCERRIEERISBEMFE CEHMEFNETHDHIL
v [ 2 ]BHFOT —IN-R (HESSE) (CUNEHRSNTVRVIETHDIL
v [(RR3)1EEME (B : FHiE. BiE. MK MRS TVSMETHSIE (BERMEMETORUIBEOEEIEZ T 33)

(UR SR SR IFERIIR]
O SMHIEREZEIMBLRE I DM RIBFHRRIELRFEI N HIMEBRNEE(TFEL. SHPTROKEHNFHTHIREACHERIFIRDS
5. 28BREIORERSHEEERIER (OECD TG407) OF —~ZURELL,

TEHRIRE IR - ERERE RAEE

REACHE %153k 28H~2% 5119:tE% O -BRE(CLDHFET —IDH, FIRNMFEELTVST —YDIRENE  BETED
TG407 (28H) : 18478 MBEOBENIENFEDOMEHD.
TG408 (90H) : 1523itEx -TG407, 408, 422, 452, 453, GLP#EHL, Reliability 20 EDiEREEHD> b

TG422 (28B4FEHA) : 1659itER

TG452 (24F) : 22itBR

TG453 (FEHE) : 68itER

O TG407D7 —AMD55., i 1 OBEMTETEIME(CKD (CASESHD. hMOCASESLDRGEEICSMILESHH#IFS) £ 920ME THOf, &
DFH5 1 2 0METEEL. SEBHRZINEL,

MIZWHO 46



3. BRSHCEFETHSEARFEROQSAR (EEMNHEERMIHEE) FADEARIREIEICEISHAE
3.3 FBT Y DZEERVTUINE
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[ No. | jbstance Name | CAS Number
1 (102)-1-oxacycloheptadec-10-en-2-one 28645-51-4
2 (1S)-1-phenylpropan-1-amine 3789-59-1
3 (1S,2R,10R,11S,15S)-2,15-dimethyltetracyclo[8.7.0.02,7.011,15]heptadec-6-ene-5,14-dione 63-05-8
4 (1S,2S,4R,6S,8S,11R,12S,14S,15R,16S)-2,16-dimethyl-14-(pyrrolidin-1-yl)-5- 119302-19-1

oxapentacyclo[9.7.0.0"{2,8}.0"{4,6}.0"{12,16}]octadecan-15-ol
5 (1155,25,4R,6S,85,11R,125,14S,16S)—2,16—dimethyl—14—(pyrro|idin—1—y|)—5—oxapentacyclo[9.7.0.0’\{2,8}.0/\{4,6}.0’\{12,16}]octadecan— 159325-45-8
-one

6 (2E,4E)-hexa-2,4-dienoic acid 110-44-1

7 (2R,3R,4R,55)-6-(methylamino)hexane-1,2,3,4,5-pentol 6284-40-8
8 (2S)-2-amino-6-dodecanamidohexanoic acid 52315-75-0
9 (3aR,5aS,9aS,9bR)-33,6,6,9a-tetramethyl-dodecahydronaphtho[2,1-b]furan-2-one 564-20-5
10 (4-anilino-1-naphthyl){bis[4-(dimethylamino)phenyl]}methanol 6786-83-0
11 (6-hydroxy-2-naphthyl)boronic acid 173194-95-1
12 (Z)-cyclooctene 931-87-3
13 (diazaniumylmethylidene)azanium phosphate 5423-22-3
14 isopropyl (diaminophosphoryl) carbamate 298692-41-8
15 (1S,8R,95,10S,13S,14S,17R)-17-Acetyl-6-chloro-1-(chloromethyl)-10,13-dimethyl-3-o0x0-2,3,8,9,10,11,12,13,14,15,16,17- 17183-98-1

dodecahydro-1H-cyclopenta[a]phenanthren-17-yl acetate
16 1-deoxy-1-formamido-D-glucitol 89182-60-5
17 4-methanesulfonyl-2-nitrobenzoic acid 110964-79-9
18 3-hydroxy-N'-(4-methylpentan-2-ylidene)naphthalene-2-carbohydrazide 214417-91-1
19 2,2-dimethyl-3-oxopropyl dodecanoate 102985-93-3
20 2-[(2-hexyldecyl)oxy]benzamide 202483-62-3
21 3,4'-Dichlorodiphenyl ether 6842-62-2
22 methyl 2-[(4-hydroxybenzenesulfonyl)oxy]benzoate 1432505-97-9
23 tert-Butyl rel-(3R,5S,6E)-7-[3-(4-fluorophenyl)-1-(propan-2-yl)-1H-indol-2-yl]-3,5-dihydroxyhept-6-enoate 129332-29-2
24 2,6-dimethylphenyl 4-hydroxybenzenesulfonate 1364731-90-7
25 4-(4-aminophenyl)morpholin-3-one 438056-69-0
26 4-[4-(prop-2-en-1-yloxy)benzenesulfonyl]phenol 97042-18-7
27 5-Fluoro-2-nitrobenzoic acid methyl ester 393-85-1
28 1,2,3,4,5-pentabromo-6-[2-(2,3,4,5,6-pentabromophenyl)ethyl]benzene 84852-53-9
29 1,2,3,6-tetrahydrophthalic anhydride 85-43-8
30 1,4-diethyl butanedioate 123-25-1
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31 1,4-dihydroquinazolin-4-one 491-36-1
32 1,4-dioxacyclohexadecane-5,16-dione 54982-83-1
33 1,6-bis(2-ethylhexyl) hexanedioate 103-23-1
34 1,6-bis(2-methylpropyl) hexanedioate 141-04-8
35 1,8-bis(phenylsulfanyl)-9,10-dihydroanthracene-9,10-dione 13676-91-0
36 1-(2-hydroxyethyl)-2,2,6,6-tetramethylpiperidin-4-ol 52722-86-8
37 1-(2-hydroxyethyl)imidazolidin-2-one 3699-54-5
38 1-(3-chloropropyl)-2,3-dihydro-1H-1,3-benzodiazol-2-one 62780-89-6
39 1-(4-hydroxyphenyl)ethan-1-one 99-93-4
40 1-(4-methoxyphenyl)-2-[(3-methoxyphenyl)sulfanyl]ethan-1-one 63675-73-0
41 1-(dimethoxymethyl)-4-methoxybenzene 2186-92-7
42 1-(nonanoyloxy)propan-2-yl nonanoate 41395-83-9
43 1-({[(piperidine-1-carbothioyldisulfanyl)disulfanyl]disulfanyl}methanethioyl)piperidine 971-15-3
44  1-[(2-hydroxyethyl)sulfanyl]propan-2-ol 6713-03-7
45 1-[(2-tert-butylcyclohexyl)oxy]butan-2-ol 139504-68-0
46 1-[5-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)-2-methylphenyl]-2,5-dihydro-1H-pyrrole-2,5-dione 6422-83-9
47 1-benzoylcyclohexan-1-ol 947-19-3
48 1-cyano-3-[6-(1-cyanocarbamimidamido)hexyl]guanidine 15894-70-9
49 1-ethenylazepan-2-one 2235-00-9
50 1-ethoxy-2,3-difluoro-4-[(1s,4r)-4-propylcyclohexyl]benzene 174350-05-1
51 1-ethyl-1-methylpyrrolidin-1-ium bromide 69227-51-6
52 14-methyl-10-[(4-methylphenyl)amino]-14-azatetracyclo[7.7.1.02,7.013,17]heptadeca-1(16),2(7),3,5,9,11,13(17)-heptaene-8,15-dione 81-39-0
53 2'-anilino-6'-[ethyl(3-methylbutyl)amino]-3'-methyl-3H-spiro[2-benzofuran-1,9'-xanthen]-3-one 70516-41-5
54 2,2'-diazene-1,2-diylbis(2-methylpropanimidamide) dihydrochloride 2997-92-4
55 2,2'-disulfanediyldibenzoic acid 119-80-2
56 2,2'-sulfanediyldiethanol 111-48-8
57 2,2,4,6,6-pentamethyl-4-octyl-3,5-dioxa-2,4,6-trisilaheptane 17955-88-3
58 2,2-bis[(prop-2-en-1-yloxy)methyl]butan-1-ol 682-09-7
59 2,2-dimethylpropane-1,3-diyl dibenzoate 4196-89-8
60 2,20-dichloro-13,31-diethyl-4,22-dioxa-13,18,31,36-tetraazanonacyclo[19.15.0.03,19.05,17,06,14.07,12,023,35,024,32,025,30]hexatriaconta- 215247-95-3

1(36),2,5,7(12),8,10,14,16,18,20,23(35),24(32),25,27,29,33-hexadecaene
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2,4-bis[(dodecylsulfanyl)methyl]-6-methylphenol
2-(2-naphthyloxy)ethanol
2-(2H-1,2,3-benzotriazol-2-yl)-6-(2-phenylpropan-2-yl)-4-(2,4,4-trimethylpentan-2-yl)phenol
2-(4,6-diphenyl-1,3,5-triazin-2-yl)-5-(hexyloxy)phenol
2-(N-methylcarbamimidamido)acetic acid
2-hydroxy-1-[4-(2-hydroxyethoxy)phenyl]-2-methylpropan-1-one
2-methoxy-4-methylphenyl methyl carbonate
2-methoxynaphthalene
3,5-dimethylphenol
3-(cyclohexylamino)propane-1-sulfonic acid
3-(octadecanoyloxy)-2,2-bis[(octadecanoyloxy)methyl]propyl octadecanoate
3-[4-(3-cyanophenyl)-3,6-dioxo-2H,3H,5H,6H-pyrrolo[ 3,4-c]pyrrol-1-yl]benzonitrile
3-hydroxy-2-(3-hydroxyquinolin-2-yl)-1H-inden-1-one
3-hydroxy-4-[(E)-2-[2-methoxy-5-(phenylcarbamoyl)phenyl]diazen-1-yl]-N-(2-ox0-2,3-dihydro-1H-1,3-benzodiazol-5-yl)naphthalene-2-
carboxamide
3-hydroxy-N-(2-methylphenyl)-4-[(E)-2-(2,4,5-trichlorophenyl)diazen-1-ylJnaphthalene-2-carboxamide
3-octadecyl-1-{3-[(octadecylcarbamoyl)amino]propyl}urea
4-aminobenzene-1-sulfonic acid
4-chloro-N-(3-chloro-2-methylphenyl)-3-[(E)-2-{1-[(5-chloro-4-{2-[(E)-2-{2-chloro-5-[(3-chloro-2-
methylphenyl)carbamoyl]phenyl}diazen-1-yl]-3-oxobutanamido}-2-methylphenyl)carbamoyl]-2-oxopropyl }diazen-1-yl]benzamide
4-methyl-4-phenylpentan-2-ol
4-methylbenzene-1-sulfonic acid
5,6,7,8-tetrachloro-2,11-diazapentacyclo[10.7.1.02,10,04,9.016,20]icosa-1(19),4(9),5,7,10,12(20),13,15,17-nonaen-3-one
5-(1H-1,2,3,4-tetrazol-5-yl)-1H-1,2,3,4-tetrazole diamine
5-methyl-2-phenyl-2,3-dihydro-1H-pyrazol-3-one
6'-(dibutylamino)-3'-methyl-2'-(phenylamino)-3H-spiro[2-benzofuran-1,9'-xanthen]-3-one
6-pentyloxan-2-one
N,N'-diphenylguanidine hydrochloride
N,N-dibenzyl({6-[(dibenzylcarbamothioyl)disulfanyl]hexyl}disulfanyl)carbothioamide
N-(2,4-dimethylphenyl)-3-oxobutanamide
N-(4-chloro-2,5-dimethoxyphenyl)-3-hydroxy-4-[ (E)-2-[2-methoxy-5-(phenylcarbamoyl)phenyl]diazen-1-yllnaphthalene-2-carboxamide
N-butylbenzenesulfonamide

110675-26-8
93-20-9
73936-91-1
147315-50-2
57-00-1
106797-53-9
132638-45-0
93-04-9
108-68-9
1135-40-6
115-83-3
84632-50-8
17772-51-9

12225-06-8

6535-46-2
35674-65-8
121-57-3

5580-57-4

2035-93-0
104-15-4
20749-68-2
3021-02-1
89-25-8
89331-94-2
705-86-2
24245-27-0
151900-44-6
97-36-9
5280-68-2
3622-84-2
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N-methyl-N-phenyl{[methyl(phenyl)carbamothioyl]disulfanyl}carbothioamide
benzyl propanoate
bis(amino(imino)methanaminium) carbonate
bis[2-[2-(1-methylethyl)-3-oxazolidinyl]ethyl] hexan-1,2-diylbiscarbamate
calcium 4-chloro-5-methyl-2-{2-[3-methyl-5-0x0-1-(3-sulfophenyl)-4,5-dihydro-1H-pyrazol-4-yl]diazen-1-yl}benzene-1-sulfonate
disodium 1-amino-9,10-dihydro-9,10-dioxo-4-[[4-[[2-(sulphonatooxy)ethyl]sulphonyl]phenyl]amino]anthracene-2-sulphonate
dodecanoyl dodecaneperoxoate
ethyl 3-ethoxypropanoate
ethyl N-(4-methylbenzenesulfonyl)carbamate
ethyldimethyl{2-[(2-methylprop-2-enoyl)oxy]ethyl}azanium ethyl sulfate
iron(2+) dicyclopenta-2,4-dienide
methyl 2-[3-(acetyloxy)-2-pentylcyclopent-2-en-1-yl]acetate
1,6-Hexandiol-
prop-2-en-1-yl 2-(3-methylbutoxy)acetate
prop-2-en-1-yl heptanoate
Benzenesulfonic acid, 3,3'-[[6-(4-morpholinyl)-1,3,5-triazine-2,4-diyl]bis[imino[2-(acetylamino)-4,1-phenylene]-2,1-diazenediyl]]bis-,
sodium salt (1:2)
Benzenepropanoic acid, 3,5-bis(1,1-dimethylethyl)-4-hydroxy-, 2-ethylhexyl ester
2-[(2-ethylhexyl)oxy]ethanol-
2-methyl-4-[4-({[4-(prop-2-enoyloxy)butoxy]carbonyl}oxy)benzoyloxy]phenyl 4-({[4-(prop-2-enoyloxy)butoxy]carbonyl}oxy)benzoate
2-[(2S,3S)-3-[[(1,1dimethylethoxy)carbonyl]lamino]-2-hydroxy-4-phenylbutyl]-2-[[4-(2pyridinyl)phenylJmethyl]-,1,1-dimethylethyl ester
tris(2-hydroxyethyl)ammonium 6-(3,5,5-trimethylhexanamido)hexanoate
N,N'-bis(5,5-dimethyl-1,3,2-dioxaphosphinane-2-oxide-2-yl)ethane-1,2-diamine
Disodium hydroxy(sulfonato)acetate
3-amino-2,2-dimethylpropanamide
2-Pentene, 1,1,1,2,3,4,5,5,5-nonafluoro-4-(trifluoromethyl)-, (E)-
(2S)-5-amino-2-{[(2S)-2-aminopropanoyl]amino}-5-oxopentanoic acid
methyl (22)-1,3,3-trimethyl-2-{2-[(4Z)-3-methyl-5-o0x0-1-phenyl-4,5-dihydro-1H-pyrazol-4-ylidene]ethylidene}-2,3-dihydro-1H-indole-
5-carboxylate
N,N-dimethylnonanamide
zinc(2+) dioctadecanoate
{2-[2-(ethenyloxy)ethoxy]ethoxy}ethene

10591-84-1
122-63-4
593-85-1

59719-67-4

129423-54-7

16102-99-1
105-74-8
763-69-9

5577-13-9

13223-03-5
102-54-5

57374-49-9
629-11-8

67634-00-8
142-19-8

130201-55-7

144429-84-5
1559-35-9
187585-64-4
198904-86-8
242482-67-3
256374-76-2
29736-24-1
324763-51-1
3709-71-5
39537-23-0

5718-26-3

6225-08-7
557-05-1
764-99-8
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