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Presentation Points

1) Can predictive toxicology be used by the EPA 
through its TSCA authority to show that 
testing is required by companies? 

2) Can predictive toxicology be used as the 
actual test standard in a TSCA section 4 test 
rule and TSCA section 5(e) consent order?

3) Predictive toxicology is appropriate and 
analog methods have already been used  by 
the EPA in TSCA regulatory decision-making
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Predictive Toxicology: Can it be used in the 
current regulatory framework?

• Federal: TSCA, FIFRA, FDCA etc. 

• State: California Consumer Products 
Regulations etc. 

• Type of testing that is appropriate depends on 
the regulatory decision
– Is the goal to screen chemicals? To prioritize? 

Conduct a comprehensive risk assessment? 
Comparative assessment?
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The Need for a New Predictive 
Paradigm

• Current EHS information: information gaps, 
uncertainty, backlog of materials.

• Traditional toxicity testing: 

– Focus on animal testing (in vivo)

– Descriptive approach rather 

than mechanistic

– Expensive

– Lengthy tests
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A New Paradigm of Toxicity Testing

A vision that advocates methods and 
approaches that 

(1)decrease the use of traditional in vivo
methods and use fewer animals,

(2) increase the number of materials 
that can be tested or screened, 

(3)reduce the time and cost of testing 
and screening, and 

(4)maintain predictive capability. 
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Predictive Toxicology

For purposes of this presentation, ‘predictive 
toxicology’ is defined as a toxicological 
approach that uses cellular or biomolecular
processes related to the pathogenesis of the 
disease or injury rather than a descriptive 
outcome of a pathology or disease in which the 
mechanism of injury is not defined or is 
unknown, to predict an adverse effect in animals 
and/or humans through in vitro experiments, 
tiered testing approaches, or models. 
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Development of Advances in Predictive 
Toxicology

Meng H, Xia T, George S, Nel AE, A predictive toxicological paradigm for the safety assessment of nanomaterials, ACS 
Nano. 2009 Jul 28;3(7):1620-7. 
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In Vivo Adverse Outcomes

Cellular or Bio-molecular 
Injury Endpoints

-Mechanism of injury
-Toxicological pathway

Validity of 
predictions

- Physicochemical 
Properties

- Information about 
biological system

Prediction Model (QSAR)

Predictions



What Does Predictive Toxicology Mean to us?

• Possibility to screen and test more materials

• Increased information

• Less reliance on animal testing

Photo: 
http://nanobiotechnews.com/nanotechnology-
for-clean-water-a-new-technology-new-
rules.html
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What does this mean to the management of 
nanomaterials under TSCA?



Management of Nanomaterials under 
TSCA

New chemicals 
– Submission of pre-manufacture notice (PMN)  (section 

5)

– Outcomes: exclusion or inclusion on TSCA inventory, 
management of activities (through consent orders, 
SNURS) 

Existing chemicals 
– If chemical presents or will present an unreasonable 

risk then EPA can issue a rule setting the least 
burdensome limits and controls on activities 
associated with the chemical (section 6)
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The Need for Information

Decisions are being made with limited 
information

– New chemicals

• Not required to develop new test data as part of the 
PMN!! Only required to submit test data related to 
effects on health or the environment in the PMN 
submitter’s possession or control. (section 5)

– Existing Chemicals 

• EPA can obtain existing information on existing 
chemicals through rulemaking (section 8) 
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How Can the EPA Require Testing 
through its TSCA authority?

• Section 5(e) orders

• Section 4 Test Rules
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Using TSCA to Require Testing
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PMN Notice 
Submitted

• PMN notice is submitted with 
required accompanying data

TSCA Section 5 
Evaluation

• Review of submitted and available 
information on the chemical 
substance and/or analogs. The EPA 
must make certain evidentiary 
findings to require testing.

TSCA Section 5(e) 
Consent Order

• After review, a section 5(e) consent 
order can be issued to manage 
potential risks posed by the chemical 
while still allowing the chemical on 
the TSCA Inventory. Within the 
consent order, the EPA can require 
the submitter to conduct testing. 

Chemical 
Recommended for 

Testing

• Chemical or Chemical Group is 
recommended for testing by TSCA 
Interagency Testing Committee 
(ITC), a federal agency, or other 
group.

TSCA Section 4 
Findings

• Review of submitted and available 
information on the chemical 
substance and/or analogs. The EPA 
must makes certain evidentiary 
findings to require testing.

TSCA Section 4 Test 
Standard

• Once TSCA Section 4 Findings are 
made, the EPA can require 
manufacturers and processors to 
conduct testing specified  in the 
test standard.

TSCA Section 5 (New Chemicals) TSCA Section 4 (Existing Chemicals)



TSCA: Section 4 and Section 5 Findings to 
Require Testing

• “A” Finding/ “Hazard” finding: “may present an unreasonable 
risk of injury to health or the environment”

OR

• “B” Finding/ “Exposure” Finding: Substantial production AND 
substantial release OR substantial human exposure 

AND
• Insufficient data to determine effects of substance on health or 

the environment
• Testing is necessary to develop data

15 U.S.C. § 2603(a)(1)(A) &(B)
15 U.S.C. § 2604(e)
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TSCA Section 5: New Chemical Review

• EPA reviews available chemical 
characterization data, existing in vitro and in 
vivo data of chemical, and information on 
potential analogs

• EPA’s toolbox: 
– Use of Chemical Categories

– Expert tools: Analog Identification Methodology, 
Oncologic, EPIsuite, ECOSAR, PBT Profiler, 
NonCancer Screening Protocol, ChemACE, E-FAST, 
and ChemSTEER
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Tracking the Findings within Section 4 Final 
Test Rules

• Examined all the Final Test Rules for in vitro 
and in silico method use for human health 
endpoints

• Use of SARs and in vitro methods is not 
controversial 

• AND it is used by both Industry and the EPA in 
section 4 findings
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Potential Use of Predictive toxicology as 
Evidence to Require Testing

• Most of the in vitro and SAR methods in the final 
test rules are not predictive toxicology methods 
BUT

• Basic in vitro and SARs are precursors of 
predictive toxicology 

• IF ANYTHING, we should be more confident  in its 
use because predictive toxicology explains the 
underlying process (or toxicity pathway) rather 
than just observing injury endpoints. 

• Weight of Evidence Approach
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Using TSCA to Require Testing
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PMN Notice 
Submitted

• PMN notice is submitted with 
required accompanying data

TSCA Section 5 
Evaluation

• Review of submitted and available 
information on the chemical 
substance and/or analogs. The EPA 
must make certain evidentiary 
findings to require testing.

TSCA Section 5(e) 
Consent Order

• After review, a section 5(e) consent 
order can be issued to manage 
potential risks posed by the chemical 
while still allowing the chemical on 
the TSCA Inventory. Within the 
consent order, the EPA can require 
the submitter to conduct testing. 

Chemical 
Recommended for 

Testing

• Chemical or Chemical Group is 
recommended for testing by TSCA 
Interagency Testing Committee 
(ITC), a federal agency, or other 
group.

TSCA Section 4 
Findings

• Review of submitted and available 
information on the chemical 
substance and/or analogs. The EPA 
must makes certain evidentiary 
findings to require testing.

TSCA Section 4 Test 
Standard

• Once TSCA Section 4 Findings are 
made, the EPA can require 
manufacturers and processors to 
conduct testing specified  in the 
test standard.

TSCA Section 5 (New Chemicals) TSCA Section 4 (Existing Chemicals)



Type of Testing that Can Be Required

Testing can be required for multiple 
endpoints and more than one method 
can be required per test rule or order.

The testing is chemical specific. But 

- Use of TSCA testing guidelines

- Boiler Plate Consent Orders
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Type of Testing that Can Be Required

Methodologies that may be prescribed include: 

• Epidemiologic studies

• Serial or hierarchical tests

• In vitro tests

• Whole animals tests         15 U.S.C §2603 (b)

Congressional Committee report accompanying the TSCA bill observed: 

“The Administrator [of EPA] should consider alternative test methods. 
With the development of reliable non-animal tests for predicting the 
long term effects of chemicals on health, the need for animal test data 
to determine if a substance or mixture causes or significantly 
contributes to an unreasonable risk will diminish.” H.R. Rep. No. 94-
1341, 5-6.
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Tracking Testing Required

When was in Vitro testing required for a human 
health endpoint?

– Endpoint: Mutagenicity 

– Tiered testing (in vitro testing determines the 
need for higher tiered in vivo testing)

– Use for screening

Testing required is predominantly in vivo. Why?
– Acceptance in scientific community

– TSCA testing guidelines are predominantly in vivo
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Future Use of Predictive Toxicology in 
TSCA

• There do not appear to be legal barriers to its 
use

• But there are administrative/organizational 
barriers

– Validation issues

– Cultural inertia

– Resources involved in adoption

– Public Perception
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Can Predictive Toxicology Fit into the 
Current Regulatory Framework?

• Yes!!

• Practically?

– Must consider the barriers to adoption

– Must consider the specific decision for which the 
testing will be used 
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Thank You!
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