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wEPA The 3Rs are Over 60, but the New Generation of

United States

Environmental Protection

Alternative Approaches are Relatively Young...
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Despite the Range in Ages, the Underlying Drivers
Continue to Be the Same...
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SEPA  Five Keys to Growing Up and Leaving Home for
Computational Toxicology and NAMs

 Know where you want to go and how to get there
» Set expectations for success
» Continue developing and improving the science

.-d“, « Start small and build on successes

« Communicate, communicate, communicate

Center for Computational
Toxicology & Exposure
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There Requires a Plan... Know WWhere You
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Primary Objectives

Evaluate Regulatory Flexibility
Develop Baselines and Metrics

Establish Scientific Confidence and
Demonstrate Application

Develop NAMs to Address Information
Gaps

Engage and Communicate with
Stakeholders
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EPA Document# EPA-T40-R1-8004
Jumne 22, 2018
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Pollution Prevention

e United States
\’ Environmental Protection Azency

Strategic Plan to Promote the Development and Implementation of
Alternative Test Methods Within the TSCA Program

Core Components

+ ldentifying, Developing, and Integrating
NAMs

+ Building Confidence that NAMs are
Scientifically Reliable and Relevant

* Implementing the Reliable and Relevant
NAMs

The Plans Contain Similar Strategic
Directions and an Operational Blueprint

Know Where You
Want to Go...
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Evaluating LEL/LOAEL Variability in Traditional Toxicity
Studies by Mining Legacy Data for ~1,200 Chemicals

Setting Expectations for NAMs Requires

Set Expectations for
Success...

Evaluating Target Organ Variability in Traditional Toxicity
Studies by Mining Legacy Data for ~1,200 Chemicals
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Using an RMSE=0.59, the 95% Prediction Interval of an

Pham et al., Comp LEL/LOAEL is +/- 10-fold (e.g., 1 mg/kg/day, 0.07 — 14)
Toxicol., 2020
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Species negative effects positive AlConcers Jncs

dog 20 26 46 71.7

Liver mouse 30 40 69 71.2
rat 42 71 132 71.0

dog 49 33 10 64.1

Kidney mouse 61 51 27 63.3
rat 60 105 80 57.1

dog 64 21 7 77.2

Spleen mouse 93 31 15 77.7
rat 132 84 29 65.7

dog 65 20 7 78.3

Testes mouse 110 20 9 85.6
rat 135 87 23 64.5

dog 76 12 4 87.0

A;;en”da' mouse 109 23 7 83.5
rat 142 83 20 66.1

Paul-Friedman, Unpublished
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Report to Inform Expectations for NAMs Set Expectations for

Success...

The National SCIENCES sEARcH Q
Academies of ENGINEERING

MEDICINE About Us Events Our Work Publications Topics Engagement Opportunities
Variability and Relevance of Current Laboratory Mammalian suaRe f W In X
Toxicity Tests and Expectations for New Approach Methods
(NAMs) for use in Human Health Risk Assessment
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® About Animal testing is often used to evaluate the potential risks, uses, and environmental impacts of chemicals. = E:g‘;f_’;:i‘:dback on
Description New Approach Methodologies (NAMs) are technologies and approaches that can potentially provide the
Sponsors same hazard and risk assessment information without the use of animal testing. To further establish
Contact scientific confidence in these approaches, this study will review the variability and relevance of existing

mammalian toxicity tests, specifically when it comes to human health risk assessment. The goal of this
study is to to set data-driven and science-based expectations for NAMs based on the variability and
relevance of the traditional toxicity testing models.
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EPA High-Content Technologies are Being
Applied to Increase Biological Coverage Gontinus Improving

Environmental Protection
Agency
the Science...
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Liver Tissue Plasma Protein
Metabolism Partitioning Binding

HT-TK and PBTK
models

Rotroff et al., Tox Sci., 2010

Wetmore et al., Tox Sci., 2012

Wetmore et al., Tox Sci., 2015

Wambaugh et al., Tox Sci., 2018

Wambaugh et al., Tox Sci., 2019

Linakis et al., J Expo Sci Environ
Epidemiol. 2020
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Experimental Models for
Bioavailability

Assume 100% Bioavailability
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Toxicokinetic NAMs for Extrapolating In Vitro
Concentrations to Administered Doses

Continue Improving
the Science...

Generic PBTK Model for Inhalation

Exposure
Species
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Regression R*2- .79
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Utility of In Vitro Bioactivity as a Lower Bound Estimate
of In Vivo Adverse Effect Levels and in Risk-Based
Prioritization

Katie Paul Friedman @ ,*' Matthew Gagne," Lit-Hsin Loo,' Panagiotis
Karamertzanis, Tatiana Netzeva,® Tomasz Sobanski,¥Jill A. Franzosa, " Ann
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Rasenberg,§ Tara Barton-Maclaren,! and Russell S. Thomas @ *

“National Center for Computational Toxicology, Office of Research and Development, US Environmental
Protection Agency, Research Triangle Park, NC, 27711; THealthy Environments and Consumer Safety Branch,
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Protection Agency, Research Triangle Park, NC, 27711; l0ak Ridge Institute for Science and Education, U.S.
Department of Energy, Oak Ridge, TN 37831, USA; ''National Center for Environmental Assessment, Office of
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Disclaimer: The United States Eniranmental Protection Agency (LS. EPA) through its Officeo fResearch and Deuebpnmumssumeqednus amidets
‘Agency administrative review and approved it for publication Mention of trad.
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ABSTRACT

Use of high- throughput, invitro bicactivity data in setting a point -of departure (POD) has the potential to accelerate the
pace of human health safety evaluation by informing screening-level assessments. The primary objective of this work was
to compare PODs based on high-throughput predictions of bicactivity, exposure predictions, and traditional hazard
information for 448 chernicals. PODs derived from new approach methodologies (NAMs) were obtained for this comparison
using the 50t (PODyas, so) and the 95th (PODyus, ) percentile credible interval estimates for the steady-state plasma

Published by Cuford University Press on belulf of the Society of Toxicology 2013
This wok is written iloyess andisin t in the US

Paul-Friedman et al., 2020
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NAMs To Screening Level Assessments Start Small and Buid

on Successes...

| EPA-ToxCast |
‘ | ' ~400 chemicals

( ToxVal
Apply hitk
| Awynitc | EFSA

ExpoCast ECHA

Bioactivity-
exposure ratio

PODyag :
PODyan ratio

+ NOEL, LOEL,
NOAEL, or LOAEL

+ Oral exposures

» Mo/kg-bw/day units

Goal: Determine whether in vitro bioactivity from broad-based NAMs can
be used as a conservative point-of-departure and when compared with
exposure estimates serve to prioritize chemicals for future study or as

lower tier risk assessment.
11



SEPA  Case Study to Demonstrate Application of
NAMs To Screening Level Assessments Start Small and Buil

Agency
on Successes...
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Science Approach Document

Bioactivity Exposure Ratio:
Application in Priority Setting and Risk Assessment

Health Canada

March 2021

Building on the Concept for Regulatory and

Start Small and Build

on Successes...

Computatio

Contents lists available at ScienceDirect

Computational Toxicology

journal homepage: www.alsevier.com/locate/comtox

Principles underpinning the use of new methodologies in the risk assessment | )
of cosmetic ingredients

Matthew Dent™*, Renata Teixeira Amaral”, Pedro Amores Da Silva®, Jay Ansell*, Fanny Boisleve®,
Masato Hatao®, Akihiko Hirose!, Yutaka Kasai®, Petra Kern", Reinhard Krei ng', Stanley Milste!
Beta MonLemayar", Julcemara Oliveira, Andrea Richarz™, Rob Taalman®, Eric Vaillancourt®,
Rajeshwar Verma', Nashira Vieira O'Reilly Cabral Posada', Craig Weiss”, Hajime Kojima'

* Urnilever Sofeey and Ervirevmmental Assraree. Cenre, Colworsh Science Park, Shambrook, Bedfordsbire K44 114G, UK
" ABIHFEC - Assogiation of the Coxmesic, Toikeiry and Fragrance Inckusiry (ABIFSEC), Av. Faulick, 1313 Cerqueira. Cear, 530 Paudo, SP 01311000, Brasil
©US Peraomal Care Producss Cowredl (POPC), 1620 L St NW, Stite 1200 Washingan, D.C. 2003, U
@ Johrson & Johnson Santé Beaut France, Domaine de Maigramant, 5 10615, F-27106 VAL DE REVIL Calex, France
* Jopan Casmesic Indusry Association (JCIA), Mexro City Kemiyacho 6F, 51-5, Tormomen, Minero-kay Tokye 1050001 Jepan
* Kational Insitute of Health Scimczs, 1-18-1 Kamiyopa, Sciagayarkes, 158-8501 Tokys, Japan
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" Froga and Gamble Scrvies Compary NV, Temszlaan 106, B-1853 Sirambeck-Bever, Belgi

Clariane Prodaikte (DF) CembH, GGlobal Texicology anel Eenieicol gy, Am Unisys. ek 1, 65343 Sulhach, Germary
1US Food and Drug Adminisiration. (US FIA), Office of Cosmetics and Colors (OCAC), Canier for Food Saftty and Applicd Wuridon (CPSAN), 5001 Campus Drive,
College Fark, MD 20748, USA
e e Goadin, 420 Britermvia oad ot Suie 1032 Missioamga, ON LeZ A5, Canada
! Brasilian Health Regulatory Agency (ANVISA), Geréncia de Produtos de Higiene, Perfumes, Cosméticas ¢ Saeantss, SIA Trecho 5, lote 200, Area Especial 57 - CEP
71205.060, Brezil
™ Furopean Commission, Joint Research Cenire: (JRC), Directorate for Heal, Consumer's and Reference Material, Chemical Safedy and Alternative Mathods Unit, Via
Fermi 2749, 21027 pra, VA, laly
* Cosmetics Furope, Averuie Hermmenn Debroux 40, 1160 Auderghem, Belgiam
@ Health Comexla (HC), Comzemer Froduct Safety ectorate, Healthy Fvirorenents o Consmemer Safity Bremed, 269 Lenrier Ave. W, Otbmwe, ON K'1A DR, Comada
¥ dpendent Cosmatic Marmifacturing and Dissrdbusrs (KMAD), 21925 Field Parkoway, Suice 2015, Deer Park, L 60010, USA

ARTICLE INFO ABSTRACT
[o— Gonsumer safery is a prerequisite for any cosmetie product. Worldwide, there s an everineressing desire 10
Next Generation Ridk Amemment ‘bring safe products to market without animal testing, which requires a new approach io consumer safety. ‘Next
New approach methodalagies Generation Risk Assessment’ (NGRA), defined as an exposureled, hypothesis driven risk asessment approach

Commetics sisk amessment that integrates in silico, in chemico and in vitro approaches, provides such an opportuniry. The customized nature
of each NGRA means that the development of a preseriptive list of tests to sssure safery is not possible, or
appropriate. The Intemational Cooperation on Cosmetics Regulation (IC(R) therefore tasked a group of scien-
tists from regulatory authorities and the Cosmetic Industry to agree on and cutline the principles for in-
corporating these new approaches into risk assessnents for cosmetic ingredients. This ICCR group determined
the overall goals of NGRA (1o be human-relevant, exposure-led, hypothesk-driven and designed o prevent
harm); how an NGRA should be conducted (using a tiered and iterative approach, following an appropriate
litersmure search and evaluation of the availsble data, and using robust and relevant methods and stmtegies); and
‘ow the assessment should be documented (transparent and explicit about the logie of t hand sources
af uncertainty). Those working on the risk assessment of cosmetics have a unigue oppartunity to lead progress in
the application of novel approaches, and cosmetic risk assessors are encouraged 1o consider these key principles
when conducting or evaluating such assessments.

« Comrepemding susior.
Emal afdres:

ntgunilever.com (M. Dent).

hitps=//doiorg/10. 10164 tox 201 8.4 1

Remcived 18 Agrl 2018; Beocived in revised form 14 Jume 2018; Acceped 18 Jume 2018

Availsble online 20 June 2018

2468-1113/ © 2018 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license
{htep/ fereativecommons. org/licenses/BY-NC-ND/4.0/).
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July 2020

Case Study on Application of NAMs for
Developmental Neurotoxicity
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= Growih/Synaptogenesis
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N & 1
Piolilaration . Myelination Functional Cognition

MNebwork Behavior

Ditferentiation/Migration l

Key Neurodevelopmental Events
(High Content Imaging)

Network Formation
(Multi-Electrode Array)

Key Question: How do NAMs for key cellular events and processes relevant to developmental
neurotoxicity compare to in vivo AChE changes in rats on an administered dose basis for
organophosphate pesticides (i.e., is AChE protective of potential DNT effects)?

Center for Computational
Toxicology & Exposure

Start Small and Build
on Successes...
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IVIVE Comparison Method

Administered dose equivalents for NAMs relevant to developmental neurotoxicity are general
higher or in some cases approaching the doses associated with significant in vivo changes in
AChE activity.

Center for Computational
Toxicology & Exposure
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IVIVE Comparison Method

Start Small and Build
on Successes...

hot selective
selective
NA

BMD10
BMDL10
huBMD10
huBMDL10

In Vivo BMD
for AChE

Hum, AEDS0, hum cells
Rat, AEDS0, rat cells

huRat, AED50, rat cells
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EPA Communicate and Share the Results With
the Broader Community Commuricte

Environmental Protection
Agency

Communicate...

Tailored Training for Specific
User Groups

Public Websites with Consolidated
Information on NAMs

Scientific Conferences and Webinars

Environmental Topics Laws & Regulations About EPA

Data Dashboards and
Decision Support Tools

EPA is prioritizing ongoing efforts to develop

and use New Approach Methods (NAMs) to test

chemicals for health effects. Using NAMs will

help reduce the use of animals in chemical
testing while ensuring protection of human
health and the environment.

The definition of NAMs has evolved over time.

. pheno
¢ > 80-05-7 | DTXSID7020182

Searched by Approved Name

Currently, it is broadly descriptive reference to

any non-animal technology, methodology, { Chemical Detals

EPA NAMs Conference 2=

Executive Summary.

State of the Science on Development af s

Env. Fate/Transport

ethods Work Plan fo ing the Use of Animals i Use of NAMs for Chemical Safety Testif ™

Safety > GHS Data

approach, or combination thereof that can be
used to provide information on chemical hazard and risk assessment. NA|
equivalent to “alternatives” to animal testing.

ADME> VIVE

October 19-20, 2020 Brours

000

https://www.epa.gov/nam

https://comptox.epa.gov/dashboard

Center for Computational
Toxicology & Exposure
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Know Where You
Want to Go...

Set Expectations for
Success...

Continue Improving
the Science...

Start Small and Build
on Successes...

Communicate,
Communicate...
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