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The Problems

Test Species Number of Animals
Acute Toxicity (Inhalation) Rat 40

90-Day Subchronic (inhalation) Rat 80-120

Carcinogenicity Mouse 400
Developmental Neurotoxicity Rat 1280

2-Generation Reproductive Rat 2600
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The Solution?

 Alternative Testing Strategies (ATS)

» Alternative testing strategies seek to reduce, refine or replace the use of
animals, minimize cost and diminish uncertainty by placing greater reliance
upon in vitro and in silico methods.

 Toxicity Testing in the 215t Century (2007)

* ATS Categories
 Mechanistically-Based (High Throughput)In Vitro
* Mechanistically-Based (High Throughput)/n Vivo
e (Quantitative) Structure Activity Relationship models
* Biomarkers
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Risk Context

* Screening:

e |[dentify chemicals for more extensive evaluation, including
additional testing

e Risk Assessment:

* Provide input to qualitative or quantitative risk assessment in
developing acceptable exposure levels

e Alternatives Assessment:

 Provide input to comparative evaluation of hazards/risks of
different chemicals in support of safer product or process design
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The Statutory Language

ndards
S,

“[T]he methodologies t
mclude epidemio
In vitro tes

e “The A test

method —-animal tests for
predictin s on health, the need
for animal substance or mixture causes

or significan n unreasonable risk will diminish.”

eign Commerce Committee Report, Report of the House
gn Commerce Committee, H.R. Rep. No. 94-1341, 5-6.
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The Courts Speak

 SAR: “[W]e believe that the petitioners' attempt to transform EPA's
concerns about the lack of scientific certainty into mere speculative
scouting for data actually strengthens the government's position.
These questions broaching the frontiers of scientific knowledge
highlight the need for testing.” Ausimont U.S.A Inc. v. EPA, 838 F.2d
93, 3d Cir. 1988.

* SAR: Observing that Congress expressly contemplated comparisons
among structurally similar chemicals, the court went on to conclude
that EPA’s judgment was “supported by substantial evidence on the
record viewed as a whole.”Chem. Mfrs. Ass’n v. EPA, 859 F.2d 977,
D.C. Cir. 1988.
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EPA Alternative Testing Use
Under TSCA Section 4 for Screening

Phenylenediamines,

Type of Endpoints Substance Year
Evidence/Number
In Vitro/3 Mutagenicity Diethylenetriamine 1985 )
SAR/1 Oncogenicity &5
SAR Mutagenicity Toxic Substances; Mesityl 1985
Oncogenicity Oxide
In Vitro/5 Oncogenicity Hydroquinone 1985
In Vitro/6: Mutagenicity Cresols 1986
Oncogenicity
TSI In Vitro/1 Oncogenicity Chlorinated Benzenes; Final | 1986
[ SAR/3 Reproductive Toxicity Test Rule,
SAR/7: Oncogenicity 2-Ethylhexanoic Acid 1986 ‘natives
Developmental toxicity
SL heoehronic tovicitss Ssment
Sectio [SAR2: G
@ In Vitro/4 M
SARs/2 O1
Sectio [sawri1 Ci
(New
: SAR/2 Sy
Revier
In Vitro/1: M
SAR O1
Sectio 13‘
§
(Chen [sar Dy
Neurotoxicity Monomethyl Ether
In Vitro/1 Mutagenicity Methyl Ethel Ketoxime 1989
SAR: Oncogenicity
In Vitro/2 Mutagenicity Unsubstituted 1989




ATS Practice for New Chemical Review

Does
the
manufacturing

START: process include
Are there sufficient data to potential inhalation exposure? Are there other uses that NO No further action
mitigate a potential concern In the absence of data and if its could result in inhalation required

if there was an inhalation attributes warrant it, exposure?
exposure? review as respirable,
poorly soluble
particulate.

YES l YES l YES l
. |

No further action Require use of PPE, minimize Issue a Significant New Use
associated with releases to air and water, Regulation. Identify new uses

bofentialinhalation requnre a 90-day inhalation that must be notified to EPA
eXpoSUre \ study once profitable. before they commence.
e ~ Recommend 90-day

Godwin, etal, Nanomaterial Categorization for Assessing Risk Potential to Facilitate Regulatory
Decision-Making, 9 ACSNano 3409 (2015)




Conclusions Regarding Current EPA Practice

* EPA has consistently relied upon alternative in vitro and in silico testing
strategies for screening chemicals.

* The agency is more restrained in its use in vitro approaches for risk
assessment and risk management, but more willing to rely upon in silico.

* EPA is reluctant to use in vitro tests for any purpose absent validation.

* EPA appears to be more flexible in its use of in silico methods such as
chemical categories, SAR and QSAR without formal validation.



Current Practice
Leading Barriers

B Mechanistic in vitro B HTS in vitro ™ Mechanistic in vivo B HTS in vivo B QSAR ™ Biomarkers

Concern about accuracy in terms of false negatives

Lack of scientific validation

Concen about accuracy in terms of faise positives  NSOSNNNNNNNSSORIN 227 ISCONNINNP8 NN 221

Concers regarding scientifc vaiciry  |EBSONNMMMSUSNINN 205, [SSONNN 48NN s3]
Difficulty in developing adequate dose-response relationships  |HGHONNMMINZSONNN 174, ISSNNIN2SA NN 204
Concerns regarding the robustness of alternative testing results _-

Lack of standardization of testing protocols ——
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Shifting Law

* House

e “[R]eview the ade
: quacy of the polici :
with respect to gnimal _c p licies, procedures, and guidance . ..

.The Committee believes, however, that where scientifically reliable
alternatives exist that will generate equivalent information, EPA can
request, and in some cases should require, a non-animal testto first

i NE the use of test methods that

SIS et e use of ani i S R
. nimals while providing information







