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Number Of Number Of RObUSt Cost Total | Animals: Animals:
" " OECD Tests | Cost per Saved |number per] number
Category ngram Chemicals StUdV Summaries Endpoint Guideline| Avoided |test (USD)|  (USD) test replaced
Aliphatic acids OECD 78 1125 Acute oral toxicity
Alkyl sulfates, alkane sulfonates {R“’de”tt)d —— 423 174 2,292 398,866 12 2,088
; epeated dose 28-day
and olefins OECD 61 >1300 oral toxicity (rat) 407 248 76,810| 19,048,949 40 9,920
Aluminum alkoxides US EPA 2 1195 Prenatal developmental
Amine oxides OECD 15 180 oxicity (rat) 230 84,912| 19,529,460 560 128,800
3 Two-generation
Fatty acid methyl esters US EPA 30 >500 reproductive toxicity
Glycerides OECD 28 748 (rat) 421, 422 259 143,076| 32,907,582 412 94,760
Hydrotropes OECD 8 125 MousaErythrocyte
Linear and branched alkylbenzene {mlcan;deus =
mouse 474 13| 17,524/ 227,809 100 1,300
sulfonates (LAS/ABS) US EPA 9 192 Acute aquatic toxicity
. (various fish species) 203 177 6,521 1,154,193 42 7,434
Long chain alcohols (C6-C22
. & : . ( C ~ 0 Total benefits of reduced 40,359,277- 115,502-
primary aliphatic alcohols) OECD 30 140 vertebrate animal testing 53,737,399 149,542
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New Approach Methodologies (NAMs) & |3 :
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Development of a Roadmap for Action on

New Approach Methodologies in Risk Assessment
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ings?, Mirjam Luijten®, Anne Kienhuis?,
Susanne Hougaard Bennekou®

siteit Amsterdam, > National Institute for Public Health and the

__f/’ Hazard characterization Adverse effects in _-H\\_\
REBETEIRTOTFT—RICBEYEE—DT77A—F | = e G |
0 Q . —
@<, F-ABLEMARICL 2EEEORBIBE L | = Oy
o
THh 3, e |
) = vitro
é :E in silico AOP ‘
. . 3 rga dp T o
ﬁ§ * w ~b n T L\ 5 o II\"‘\: s hui:: models lz\?t& /ﬁJ

EFSA (2022), Development of a Roadmap for Action on New Approach Methodologies in Risk Assessment & ¥

®



AR D HE & AR

w j‘bEE’J .
U—FZ7270RDBEDOHA X R ERFDFERIRT % 53¢
HAZ YV ADIERDEXR L LB 158K mu&awr BmiE

TEHRIRDEZFZRET S,
TSR AEH -

E/g_

Ts/El:l

L, &FICHITD
Fiffi = 5 F

1 HAZVADRAE - GMICEICU-FT7I70RDFIRL

FAERE DM E DN EE

2 Uzﬁnﬁ%%Lﬁwau—hj7nzwé.%ﬁ@%: 1L INEF
PFLUEREBREEFMICH T ERTrEEEORSE

3 NAMs a)l%ﬁ%%ﬂo)pﬂﬁt NAMs Z;ZF L =Xt 8nRE NMEF. Th.
mwmﬁﬁanﬁ?auﬁ, ZaB. 1L

4 ﬁnnﬁ_ %2%; ﬁ‘b U - 7 DZ’E/E T%B%‘Ea)%iﬁ IJ-I ~ IJ\;; RN
DIRE ahk. &8P




PAN

J—F7270X
FlE & FFRDFF
EFEDEE

NAMs % L 7=
D—F770XD
EKHEREDEE

A7 FDEDHH

iﬂl?Erﬁ '%ifutlsﬁr;z“ |
| |
(H REIEFAME) (v eI E4E) RISHRE
MREBB1IHAEZ YV ADAE - PFICEDICY—-FT7270RXD
FE & AEEHEDFFMAEDINREE
>
J— R7 2 0 ZOFIEOER g%lﬁagﬁ?"
THEE M O S i D BT s 2 L -
WUAS F7oA8XxX
MREE2. YU R7FHEEBEICEIIZ Y —F7/70X0FRKR L 2 EFRT 580
DIBEFIVERBREZETMICH T2 EATTEEHEDIRE FEAFDRE
LTY 2 >
)2 2 SRS IS 5 5 U — KT 2 0 2 OERRROEE H
ﬁ%&%%ﬂ&ﬁ 5112 BB AT A DR
HARIEE3. NAMsDRFIRRDFAE ENAMs %= ;B L -3 E D
RIEDEREERLEICEAT3HE
>

NAM D B FIR50 D FHE
FESOFZT 4 SR (TK) BEAT X — 2 &f@aADYE Y — R 72 0 X0EEEHET & ORE
D—RK77aRICBERENEFYOX A4+ (TD) BERBORTE



VT 5 D [E| BRE A -1

Read-across Assessment Framework (RAAF) (ECHA, 2017)
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OECD IATA Case Studies Project (Integrated Approaches to Testing
and Assessment, & & AN - DHESH 7 7 A—F) (since 2015)

mIATA L |X. In silico, in chemico, in vitro, B3{ZDin vivoT — 2 %
B4k 7DOEREESEDE THRANICTHET 2FHEFE 4,
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<HF—=RRZT 4 D—H>
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— | IEEMD | NAMsfER | Low/No Tox.

TTRRZTAR| wEmry | »Y O HF
Repeated Dose Tox 9 9 7 4
Reproductive Tox 1 1 0 0 EER LB EMHFTME
Developmental Tox. 1 1 1 1 DEH%=FERL 7-
Neurotoxicity 3 2 3 1 Fr—=ZZAR%T7148H3
Genotoxicity 1 1 1 0
Mutagenicity 1 1 0 0
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OECD EFSA “Guidance on the use of read across for
“Guidance on grouping of chemicals” chemical safety assessment in food and feeds”
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Step 1. Problem formulation
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SCIENTIFIC OPINION

Guidance on the use of read-across for chemical safety
assessment in food and feed

EFSA Scientific Committee | Susanne Hougaard Bennekou | Ana Allende | Angela Bearth |
Josep Casacuberta | Laurence Castle | Tamara Coja | Amélie Crépet | Thorhallur Halldorsson |
Laurentius (Ron) Hoogenboom | Pikka Jokelainen | Helle Knutsen |
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Abstract

Read-across is a method used in chemical risk assessment to predict the toxicolog-
ical properties of a target substance by using data from structurally and mechanis-
tically similar substances, known as source substances. EFSA's Scientific Committee
has developed an approach for using read-across in food and feed risk assessment.
This method provides a step-by-step guide to applying read-across as part of a
weight-of-evidence evaluation for individual substances. It includes an explana-
tion of the key aspects to consider at each step of the read-across workflow, i.e.
problem formulation, target substance characterisation, source substance iden-
tification, source substance evaluation, data gap filling, uncertainty assessment,
conclusion and reporting. It highlights the importance of clarity, impartiality and
quality to derive transparent and reliable read-across conclusions. A particular em-
phasis is placed on the analysis of uncertainty and whether the overall uncertainty
can be lowered to tolerable levels by using standardised approaches, and/or ad-
ditional data from new approach methodologies (NAMs). The guidance outlines
methods to integrate data from NAMSs to support read-across in the relevant steps,
improving the robustness of the assessment. The ultimate goal is to equip risk as-
sessors and applicants with a comprehensive framework to carry out read-across
assessments systematically and transparently, thereby supporting the safety eval-
uation of chemicals in the food and feed chain.

The declarations of interest of all scientific
experts active in EF5A's work are available
at https:/fopen.efsa.europa.eufexperts

KEYWORDS
data gaps, Food and feed safety, new approach methodologies (NAMs), read-across, risk assessment,
target and source substances, uncertainty
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TKEIENAMs DHEEE : In silico Caco-2iE B FHIET ILDEE

In silico model of Caco-2 permeability

Caco-2fEi&E:E % (BERINY) HEBET—%:
* Ning-Ning Wang et.al., J. Chem. Inf. Model. 2016, 56, 4, 763-773

 Hai Pham The et.al., Mol. Inf. 2011, 30, 376-385 . .
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TDREIENAMs DIEEE : in vitro AChE;E$EE KRR DHEIL
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FTiE —JL(1) : OECD QSAR Toolbox

BY—F770RIKYT—2DOREZMHTT SV —) (ERTHAREE
(https://qsartoolbox.org/)
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Q5AR Toolbox 4.5 [Document 1]

-
QSAR TOOLBOX @ s

P Input * Profiling P Category definition P Data Gap Filling

Gap Filling Workflow Editor

7] ) * 2 22 2 » »
- e - - - -

Trend analysis Read across  (Q)SAR Automated Standardized New Import  Export  Delete

° Documents Filter endpoint tree... 1 [target]
&% Document 1
# [C: 1;Md: 1;P: 0] Search chemical /Q /O\ . o ke
0] [C: 858;Md: 4675;P: 0] Aliphatic Carbon Structurs - O p— - O p— “atx\/@\ o/[@ o O ,J@/
@ [C: 6;Md: 35;P: 0] Subcategorized: ! ’ e ] L 1
H;E) H;i) Hyt=" Hgt) ;.:,C.J
[] Structure info
—— Additional Ids EC Number:2106802  EC Number:2023564  EC Number2088514 EC Number:2023564  EC Number:2058555
= CAS Number 621-33-0 94-70-2 536-90-3 5862-77-1 94-70-2 156-43-4
— CAS-SMILES relation High Mot applicable High Low High High
— Chemical name(s) 3-Ethoxy-phenylamine | 2-Ethoxyaniline . 3-Anisidine . 24-Diaminoethoxybe... 2-Ethoxy-phenylamine _4-ethoxy-aniline .
—— |dentity Sources:9 Sources:1 Sources:19 Sources:4 Sources:11 Sources:27
= Molecular formula CEHTING CBH1ING CTHING C8H12N20 CE8H11NO CEHTING
—— Predefined substance type Mono constituent Mono constituent Mono constituent Mono constituent Mono constituent Mono constituent
—— SMILES CCOclcccc(N)c1 CCOclccec{N)c1 COclecce(M)c1 CCOclccc(N)eccIN CCOcloccecIM CCOclcce(N)ecl
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il Hazard Evaluation Support System "< a X

Hazard Evaluation Support System

N (o]
-~ N . % JL f
Va AY ® e e
L4 ﬂ Input o | [PASNe Ciemend
. _<_/‘ Eo cg=o)cccajoce=c
Profiling °
to data matrix -> ‘metabolism mode...
RDT Data
DataGa g Metod | [ e IE E 1F
Categories ead-across
hmad Structure ° o
Gap Filling () (gsax modeis 0 ¥ .
— 1 N [ (Y —® 4 4 -
— = -— Target Endpoint
— \ \ — — Report _ B Substance Identity
n V] Repeated Dose Toxity NOEL
n n [ n NORLLoEL Repeated Dose Toxicity ]
Metabolism LOEL (3/52) M: 12 mg/kg/day. .. M: 60 mg/kg/day, ... M: 62 mgikg/day.
NOEL
{HEBlood Chemical Examination (1/26) M: 12 mg/kg/day,
—
. L) = —t® ” “b HaGeneral Signs (3/195) M: 25 mg/kg/day, . M: 400 mg/kg/day,.. M: 31 mg/kg/day
= > —— / n n {HBHematological Examination (157 M: 12 mg/kg/day,
n 'l\‘ E 1 ' b\ ) B |aHistopathological Findings (3/1089) M 12mgkg/day. . M 25mgkg/day, . M: 31 markg/day.
w P 4108 @Necropsy (3/261) M: 100 mg/kg/day. . M: 400 mg/kg/day,.. M- 250 mg/kgiday.
HEINOEL/LOEL (306) ] M. <6 mgikg/day, .. M: 25 mglkg/day, ... M:31 mgkg/day.
L@Organ Weights (1/56) M: 25 mg/kg/day.
Profile
Study No. (Link to SSRDT) 318 356 349
-Chemical No. (Link to HESS DB) 304 33 329
ROT Report No. 304 336 329
‘Rat Liver Metabolism Database NA Root of map No. 255 Root of map No. 454 Root of map No. 449
Allyl ester: Allyl (Hepat. Allyl e (Hepat. Allyl esters (Hepat.
Repeated dose (HESS) s e r
|¢ Allyi esters (Hepatotonicity) Rank A (Repeated dose (HES! 100 © Developed by LG, Bulgaria
B Metabolism profiling... - — [m] x [ Study [ HessDB_Search ] - O X [ summary of Mechanis - O X
= ~ A\ -~
Addasalist HapInfo ==} IR = NEa %
—— oy Test Result | Flag Summary | Test ‘AllyL aloohol
tal.. 1 e
®sub-tree D) - — nt from control group; *: P<0.05 ™ P<0.01 A Acmle;‘; ,: :e,;c; == :lsla:egezgj,
() whole map{w/o parent) [318<01> | 1 — ficates the standard error, but not the ] [
[ Testitem Jeiood chemistry I — . . the liver (Ghilarduq ¢in-GSH adduct
METABOLISM DATABASE 4] [+ - 0=e+ & wl rl=alk ————— 'E-' AaFunm (Ohno er al., 1985 = ] |i 1085: Sifva and
Lo 2%, ceEN @ . - ) - — = = O’Brien, 1989). ox bid peroxidation
[ 5246, celeh@a [cell Heigth - Cell width < | [B€ Redraw | PrintPreview | e LR o 1 o f; (Silva and O’Brien. 1v5%. Watanave of al., 1v9.). Acrolem 15 also capable of reacting with sultnydryl groups of
L 7 247. CoOn(@al mean D h 7 Imen o TF s lmean o TF 73 Imean o B ‘macromolecules nonenzymatically via a Michacl addition. Reaction with critical intracellular sulfhydryl groups is
L7 248. Neteceeeld i - SUN madl 162 0.6 193 04+ 155 03 157 os proposed as one component of the cylotoxicity of acrolein (Cooper ef al.. 1992; Kehrer and Biswal, 2000). Oxidative
(249, Netecee(Cet Reference: Kaye, C., Biochem. 1., 134(4), (1973). (in vivo), pp. 1093 - 1101 =i masdl 0.7 0.02 070 o000 ord 0.02 P e stress subsequent fo the loss of GSH may be associated with mitochondrial dysfunction (Watanabe ef af.. 1992;
L0250, Neteee(@ect T_cHo Arumugam ef al.. 1999). Direct action of acrolein on mitochondria is possible (Sun ef al.. 2006). but scems unlikely at
L7251 CeteceeedN G Tow doses due to the presence of abundant cellular GSH. The mechanism of bile duct hyperplasia induced by allyl
5[] 252. CN(C)CCN(CC 1=CC=C5 e leceent @ ~ PL acetate and allyl alcohol is less well understood.
5 (07253, CN(C)CCN(CC 1=CC=C5 e leceent 4 T-BIL
7101 254. CC(=C)C#N GLUC /,f .
; o E
TS5 co(-0)occ=C| i3 a/dl 65 0.1 6.4 0.1 6.5 0.1 6.5 0.0 Liver
L 256, ) BA umol/L |18.0 1.0 21.8 2.0 19.8 2.7 212 2.2 A \/\Dk \/\u)k
j—D 257, C=CCO ilz q/dL 4.8 0.1 4.6 0.0 4.7 0.0 4.7 0.0 Allyl acetate l Carboxyesterase
5] 258. C=CCO 4 =]
[ =259, c=cc=0 Protein % ALE o N Non
L = -:m' e v Protein % al-glo Asyialcohol
Protein % a2-glo l Aeoheldetycrogensse
. Intestineand others
[ search parents only ) @ ) ) EICte LK) c3alo AN
Search target D] search as fragment Protein % B-glo Acrolein
g Protein % y-glo l
@ extended search... | | ) Flexible search.., ASTIGOT)
/_/,, ALT(GPT) /L 88 3 83 3 95 4 99 5
ESTFEHS flex search. — — H—: ALP /L 626 16 588 9 597 7 583 11 =
e, LDH ‘\
. < | N _
< > Figure 1. Hepatotoxic pathway induced by allyl acetate .
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%ceﬂc LIQ

Toxmatch

® Generates CBRA radial plots
representing a chemical’s
neighborhood in the
chemical space [black] and
in the biological space fred]

® Structures of chemicals are
displayed when clicking on
the compound-circles

® [Option] limiting the
number of neighbors (5 by
default) and/or similarity
threshold
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Libraries
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Chemicals with Structural alerts
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Sources
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Patlewicz et al., Exploring current read-across applications and needs among selected U.S. Federal Agencies.

Regul. Toxicol. Pharmacol., 2019, 106, 197-209.
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