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SEPA A ‘Zeus-like’ Seven Step Plan to Address This
= Paradox

1. Continue to innovate with NAMs while systematically address the limitations
(a couple examples...)

2. Accept that there is likely not a primary mechanism/mode of action for most
environmental/industrial chemicals

3. Work through how to assemble NAMs in a coherent, practical, fit for
purpose testing framework

4. Understand how to benchmark new approaches

5. Grapple with the issue of protection vs. prediction in our current and future
approaches

6. Evaluate regulatory flexibilities and develop a fit for purpose
validation/confidence framework to evaluating new approaches

7. Quantify public health and economic trade-offs of uncertainty, cost, and time
in toxicity testing methods

Center for Computational
Toxicology & Exposure
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Volatile/Aerosol In Vitro
Exposure Systems

Step 1: Continue to Innovate and Address
Limitations in NAMs
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Developing In Vitro Exposure Systems for Volatile

Chemicals
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Acrolein 0.58 -- 0.25 NR 0.1
1-Bromopropane 2.25 NA NR 6040 01*
Formaldehyde NA -- 6 NR 0.3
1,3-Butadiene 13.98 -- 200 NR 10
Carbon Tetrachloride 9.56 NA 20 5 10
Acetaldehyde NA -- 400 150 25
Trichloroethylene 44.84 28.15 50 25 50
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Center for Computational
Toxicology & Exposure

* The ACGIH TLV TWA for 1-bromopropane was updated to 0.1 ppm in 2012. Prior to that the TLV-TWA

for 1-bromopropane was 10 ppm.

Speen et al., Toxicol Sci, 2022
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Rotroff et al., Tox Sci., 2010

Wetmore et al., Tox Sci., 2012

Wetmore et al., Tox Sci., 2015
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Experimental Models for
Bioavailability

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

Generic PBTK Model for Inhalation

Exposure
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Linakis et al., 2020
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<EPA Step 2: Accept that Most Chemicals Non-Selectively

United States

s Interact with Biological Systems
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Thomas et al., Tox Sci., 2013
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<EPA Step 3: Assemble NAMs into a Practical Testing
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SEPA Developing Organotypic Culture Models to
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wEPA Step 4: Understand How to Benchmark
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Approaches

Evaluating LEL/LOAEL Variability in Traditional Toxicity Evaluating Qualitative Concordance of Organ Toxicity
Studies to Set Expectations for NAMs
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SEPA Step 5: Grapple With the Issue of Protection vs
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Prediction with Current Models and NAMs

Case Studies Demonstrating Application
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wEPA Step 6: Evaluate Regulatory Flexibilities and Develop

s a Fit-for-Purpose Scientific Confidence Framework

New Approach
Methods WorkPlan

U.S. Environmental Protéetion Agency
Office of Research and Dévelopment
Office of Chemical Safety'and Pollution Prevention

November 2021

Center for Computational
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ﬁ)eliverables:

and relevance of existing mammalian toxicity tests in
2023.

» Scientific confidence framework to evaluate the quality,

\ reliability, and relevance of NAMs in 2024.

« EPA review of existing statutes, regulations, policies, and
guidance that relate to vertebrate animal testing in 2022

« US National Academies of Sciences report on variability

~

/
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<EPA Step 7: Quantify Trade-Offs of Uncertainty, Cost,

United Stat
Environmen tal Protection ™ ™ ] n ]
and Time in Toxicity Testing Methods
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EPA Development of a Value of Information Framework
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to Evaluate the Trade-Offs in Toxicity Testing

Level of Control that

o Minmmeraoe Toval Sucial Cost » Value of information (VOI) analysis is a decision analytic method that quantifies the
expected value of additional testing/data in reducing decision uncertainty (Tuffaha,
""""" 2021).

BBBBBB .
Total Social Costs

« VOI requires a method to determine the cost of uncertainty

9
Health Costs

.
Control  Total Social Cost = Total Control Cost + Total Health Cost

111111 Costs

111111

L » Lots of work in VOI evaluating different tests (e.g., medical tests), but few studies

Lewrorconrol evaluating the impact of time.
% et Esimate of vel of - The impact of time can be incorporated by discounting the costs on an annual

BE+09 Control

basis.

777777

* Multiple metrics can be used to compare the value of different toxicity tests
adjusted for time and cost of the test

 Expected Value of Delayed Sample Information (EVDSI)

_ » Expected Net Benefit of Sampling (ENBS)
Cevelof control « Return on Investment (ROI)

Center for Computational
Toxicology & Exposure
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Hagiwara et al., Risk Anal., 2022




EPA

United States

Environmental Protection
Agency

Information Studies

Example Scenarios

« Two hypothetical toxicity tests

« Test A— lower cost ($5K), shorter duration (1 yr), higher
uncertainty (4 orders of magnitude)

 Test B — higher cost ($5M), longer duration (5 yr), lower
uncertainty (2 orders of magnitude)

« Different health endpoints and decision types
* Chronic and acute effects

« Chemicals regulated based on benefit-cost analysis and
target risk levels
Overall Conclusions

« Timeliness has a significant positive impact on the

VOI of toxicity tests, even in the presence of smaller
reductions in uncertainty.

» The positive impact of the shorter tests may be
multiplicatively amplified by the ability to test more
chemicals.

-Center for Computational

Toxicology & Exposure

General Conclusions From the Value of

Trade-Offs of Uncertainty and Time of Hypothetical Toxicity

Testing Methods
(Chronic Effect, Target Risk Decision Maker)

(W§) 1SON

35k |

30k

S0k |

Hagiwara et al., Risk Anal., 2022
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Moving from a Paradox to a Practical Solution

* Toxis Major
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