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Topics Covered

« TSCA Sections 5 (new chemical substances) and 6
(existing chemical substances)

« TSCA Section 4 (h) — Reduction of Testing on
Vertebrates

 Threshold of Toxicological Concern (TTC)
— Background and regulatory applications
— Potential applications under TSCA
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Toxic Substances Control Act (TSCA)

! !

New Chemical Substances (NCS) Existing Chemical Substances (ECS)

! !

Determination that the NCS: Prioritization of the ECS as:®

1. “presents”,! 1. “low-priority substance”, or

2. “information is insufficient”,? 2. “high-priority substance” (HPS)

3. “may present” ,3

4. “substantial quantities” or Risk evaluation on HPS and
“significant or substantial determination whether it presents:”
exposure”,* or

5. “not likely to present™ “an unreasonable risk of injury to health

or the environment”

“an unreasonable risk of injury to
health or the environment”
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Review of New and Existing Chemical
Substances at EPA

» Risk-based determinations/evaluations must be based on:
= The best available science,
= The weight of the scientific evidence, and
= “Without consideration of costs or other non-risk factors”

= EPA assesses a wide variety of potential human health and
environmental effects associated with the known, intended, and
reasonably foreseeable conditions of use for new and existing
chemical substances.
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Types of Data Utilized for New and Existing
Chemical Substance Reviews

* New chemical substances

— Submitters must provide all data in their possession or control
related to health and environmental effects

— EPA may require the development of new information relating to the
new chemical substance

» Existing chemical substances

— EPA must first take into account reasonably available existing
information

— EPA may then require the development of new information relating
to the existing chemical substance
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TSCA Chemical Hazard Assessment:
Approach

« Data Preference: Chemical-specific test data > Analogue data > Modeled data

 Analogue Data: EPA Considers:

—  Physical-chemical properties (e.g., log K,,, water solubility, and melting
point), presence and position of reactive functional groups, etc.

— Potential metabolites or degradates (e.g., hydrolysis products)

— TSCA New Chemicals Program (NCP) Chemical Categories

—  Structural alerts for toxicity

— Identify hazards associated with the category and/or structural alerts

« What if the “information are insufficient” for making a risk determination?
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Statutory Mandate: TSCA Section 4(h)(1)

* Prior to requesting testing using vertebrates:

— Consider reasonably available existing information, and

— Encourage and facilitate (Section 4(h)(1)(B)(l, ii and iii):

« “Scientifically valid test methods and strategies that reduce or
replace use of vertebrate animals while providing information
of equivalent or better scientific quality and relevance that will
support regulatory decisions;”
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Threshold of Toxicological Concern
(TTC)*

« EFSA and WHO (2016) identified the threshold of toxicological
concern (TTC) approach as a “pragmatic, scientifically valid
methodology to assess the safety of substances of unknown toxicity

found in food™!

e WhatisaTTC?
— “Alevel of exposure that is considered to be of no appreciable risk
to human health despite the absence of chemical-specific toxicity
data” (Patlewicz et al., 2018)?

*For background, see: Grace Patlewicz (2016) Threshold of Toxicological Concern Approach in Regulatory Decision-Making: The Past,

Present, and Future, U.S. EPA, available at:
https://www.toxicology.org/events/shm/fda/docs/2%20Patlewicz%20SOT%20FDA%20Cramer.pdf
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Threshold of Toxicological Concern
(TTC)...cont.

The non-cancer TTC approach utilizes the classification scheme originally proposed by Cramer
et al. (1978)! that consists of a series of 33 questions that lead to a final classification of low

(Class 1), moderate (Class IlI), or serious (Class Ill) toxicity.

Munro et al. (1996)? evaluated a database of 613 chemicals, classified the chemicals according
to the Cramer classes, calculated the cumulative distribution of NOELSs for each, and derived

thresholds of acceptable human exposure.

[] Class| Cramer 5t percentile Human exposure
Class Il
O - NOEL threshold
/\ Class lli (mg/kg-bw/day) (mg/day)?
> | 3.0 1.8
I 0.91 0.54
o 1l 0.15 0.09

a Calculated by multiplying 5" percentile NOEL by 60
kg and dividing by a safety factor 100.
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Threshold of Toxicological Concern
(TTC)...cont.

e Kroes et al. (2004)! proposed a
decision-tree that incorporates
different TTCs to different
structural characteristics
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Threshold of Toxicological Concern
(TTC)*

« The TTC is a tool that may be used to justify waiving of generation of
animal data and is regarded as an extension of read-across and
chemical category approaches (ECHA, 2017)!

e Used by regulatory agencies, e.g., FDA (food-contact articles)? and
EFSA (food safety assessment)® when considering very low-level
lifetime oral exposures
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Threshold of Toxicological Concern
(TTC)...cont.

 In 1995, FDA implemented a threshold of regulation (ToR) value of 1.5
ug/person/day for food contact materials.!

 ToR applies to substances that migrate or are expected to migrate into food
and are exempted from regulation as food additives at levels below the ToR
if:2
. The substance has not been shown to be a carcinogen in humans or animals, and there is no reason,
based on structure, to suspect the substance is a carcinogen,;

. The substance does not contain a carcinogenic impurity. If it does, it must not have a TDg, value less than
6.25 mg/kg-bw/day;

. The substance presents no other health and safety concerns because exposures < 1.5 pg/person/day or
substance currently regulated for direct addition to food and exposure from proposed use is < 1% of the
ADI;

. The substance has no technical effect in or on the food to which it migrates; and

. The substance use has no significant adverse impact on the environment.
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Threshold of Toxicological Concern
(TTC)...cont.

e The research by Munro et al. (1996), Kroes et al. (2004), EFSA (2012),
and others led to the following TTC values used by EFSA?

TTC Values - classification

TTC value in pg/person

Classification TTC value in pg/kg-bw per day

per day?
Potential DNA-reactive mutagens
and/or carcinogens 0.15 0.0025
Organophosphates and carbamates 18 0.3
Cramer Class Il 90 1.5
Cramer Class |l 540 9.0
Cramer Class | 1,800 30

@ Calculated based on a body weight value of 60 kg.

* Note: The overall workflow and datasets for the Cramer classes are not the same as the
datasets used for substances with genotoxicity alerts nor for organophosphates/carbamates.
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Threshold of Toxicological Concern
(TTC)...cont.

 EFSAdentified the following substances as not suitable for the TTC
approach?

 Those covered by regulations that require the submission of toxicity data;
 Those with data that allow for a risk assessment;

* Those which are not represented in the database or are outside the domain of applicability
(e.g., inorganic substances);

* Those with special properties:
* High potency carcinogens (e.g., aflatoxin-like)
e Steroids

*  Substances with a potential for bioaccumulation (e.g., polyhalogenated
dibenzodioxins)
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Threshold of Toxicological Concern
(TTC)...cont.

« The TTC approach is well-established for oral exposures; however, TTCs
have been proposed for inhalation exposures,!2:3 route-to-route
extrapolations,* other endpoints (e.g., skin sensitization),®> and for
ecotoxicity®

 Has the TTC approach been considered for regulatory decisions on
industrial chemicals?

* Yes, several have considered the TTC approach for industrial chemicals
(e.g., Health Canada, ECHA, and EPA).
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Incorporating TTC Approaches for
Commercial Chemicals

» Health Canada (2016) identified 89 substances from its list of priority
substances, which were unlikely to pose a risk to human health using a
TTC-based approach and current exposure levels?

« ECHA (2017) discussed different TTC approaches, their limitations, criteria
for use, and their potential use under REACH?

« ECHA (2017) provided a generic TTC scheme that illustrates the way a
TTC may be used and would precede any substance-specific testing

Second Annual NAM Conference October 19-20, 2020 16



Incorporating TTC Approaches for
Commercial Chemicals

Chapter R.7c: Endpoint specific guidance
266 Version 3.0 - June 2017

Figure R.7.13—1 Generic TTC scheme/concept under REACH.

All substances

Information on use Sound All data Exclude chamicals /
and handling, PC » exposure available »| structures exluded
properties estimate(s) from TTC concept

| |
v

Comparison Exposure Estimate (EE)
with 1st tier TTC

A 4

EE? TTC EE < TTC
v 1
Exposure Exposure e Describe safe scenario(s) (for
refinement refinement CSR and SDS)
incl RMM possible?
e Assign C&L based on existing
information

Yes No

A

Generate substance specific effect data
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Incorporating TTC Approaches for
Commercial Chemicals

EPA's (2018) draft strategic plan identified the TTC approach as one for possible
evaluation for its utility with “priority setting; expansion of existing new chemical
categories; and identification of new categories for [the] new chemical categories
document.”

EPA's (2018) response to comments on the draft strategic plan stated:?

“EPA believes that exploration and potential implementation of the
toxicological threshold of concern approach, at least for some chemical
structural classes, is an important possible avenue for making some TSCA
decisions. EPA is considering this topic as part of collaborative efforts...”

This collaboration was initiated in 2020 by external stakeholders with EPA and other
groups with the intent of exploring potential TTC applications under TSCA.
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Existing “TTC-like” Approaches for New
Chemical Substances under TSCA

« EPAImplemented a “TTC-like” approach as an exemption for some new
chemical substances, regardless of production volume

 In 1995, EPA added a new exemption category for new chemical
substances with low environmental releases and low human exposures
known as the “low release and exposure (LOREX) exemption”.!

« Exemption developed based on EPA’s experience conducting risk
assessments on over 25,000 new chemical substances up to that
time
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Existing “TTC-like” Approaches for New
Chemical Substances under TSCA

 Environmental releases:

» Surface water: prevent direct/indirect releases (limit of 1 ppb)

 Ambient air: maximum annual average concentration from incineration is 1
Hg/m3

 Land/groundwater: no landfill or other land disposal methods, unless
substance will not migrate to groundwater

* Fuqitive air: unrelated to incineration, no generic eligibility criteria established,
but EPA noted that emissions under 23 kg/site/year were seldom found to
present an unreasonable risk

* Human exposures:
* Workers: no dermal/inhalation exposures using adequate controls, work
practices, and/or personal protective equipment
 Consumers/general population: no exposures, except as stated above

 Upon approval of a LOREX exemption, the uses and exposure/release controls are
binding, as are listed manufacturing sites, unless specific conditions are met
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Existing “TTC-like” Approaches for New
Chemical Substances...cont.

 EPA excluded new chemical substances with possible consumer and general
population exposures from the LOREX exemption

 Excluded because EPA could not develop meaningful exposure criteria that would
consistently screen out those substances which may present unreasonable risks
due to the wide range of possible exposures?!

 New chemical substances with intended consumer uses (e.g., paints, detergents,

dyes, etc.) would have to be submitted as premanufacture notices (PMNSs) or under
another PMN exemption (e.g., low volume exemption or LVE)?
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Opportunities to Incorporate the TTC Approach for
New Chemical Substances under TSCA

* In 1995, EPA implemented an exemption for new chemical substances
manufactured at 10,000 kg or less per year (i.e., LVES)!

* LVE substances, including reasonably anticipated metabolites, environmental
transformation products, byproducts, or impurities, will not be approved if they raise
serious acute/chronic health effects or significant environmental effects?

» Proposed controls for exposure/release are binding on the manufacturers, as are
the uses and manufacturing sites, unless specific conditions are met3

 LVEs are only approved if EPA affirmatively finds that the manufacture, processing,

distribution in commerce, use, and disposal will not present an unreasonable risk to
human health or the environment*
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Opportunities to Incorporate the TTC Approach for
New Chemical Substances under TSCA...cont.

 For new chemical substance notifications (e.g., PMNSs), EPA and/or submitters
generally identify chemical analogues for informing risk assessments

 When no suitable analogues are available, the TTC approach may be used by
submitters to identify, for example, opportunities for exposure/release reduction
through engineering controls, workplace practices, and/or personal protective
equipment prior to submitting a PMN

 EPA encourages submitters to consult with EPA prior to doing so. Pre-submission
meeting information is here: https://www.epa.gov/reviewing-new-chemicals-under-
toxic-substances-control-act-tsca/filing-pre-manufacture-notice-epa

Second Annual NAM Conference October 19-20, 2020 23


https://www.epa.gov/reviewing-new-chemicals-under-toxic-substances-control-act-tsca/filing-pre-manufacture-notice-epa

Opportunities to Incorporate the TTC Approach for
Existing Chemical Substances under TSCA

* Under Section 6 of TSCA and the implementing regulations, EPA is required to
screen existing chemical substances against the following criteria:!

Hazard and exposure potential;

Persistence and bioaccumulation;

Potentially exposed or susceptible populations;

Storage near significant sources of drinking water;

Conditions of use or significant changes in conditions of use;
Production volume or significant changes in production volume; and
Other risk-based criteria

 Based on the results of the screening, EPA proposes to designate a substance as
either a high-priority substance or a low-priority substance?

 EPA considers additional information collected from the proposal and publishes a
final designation for each substance?
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Opportunities to Incorporate the TTC Approach for
Existing Chemical Substances under TSCA...cont.

e Patlewicz et al. (2018)* used the TTC approach with chemical specific high throughput exposure
estimates (HTE), as developed by Wambaugh et al. (2014)?, to prioritize thousands of

substances

 The results indicated that the HTE:TTC approach could be adopted as a pragmatic first step in

risk-based prioritization of thousands of chemicals

TTC category Number of  TTC (ug/kg-day for 60 kg Percentage of Substances Exceeding the TTC

chemicals adult
) UCI Exposure Value

(number of chemicals)

Cramer class llI 3214 1.5 pyg/kg-day 2% (58)
Cramer class |l 332 9.0 pg/kg-day 0
Cramer class | 1294 30 pg/kg-day 0
AChEls 102 0.3 pg/kg-day 1% (1)
Genotoxic alerts Kroes 0.0025 ug/kg-day 94% (1740)
1659 ICH 0.025 ug/kg-day 18% (333)

Median Exposure Value
(number of chemicals)

0

0

0

0
4% (79)
1% (19)
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Conclusions

« The TTC approach represents a possible tool for screening some structural classes of new and
existing chemical substances to make preliminary decisions on new and existing chemical
substances, for example:

» for evaluating exposure/release controls for new chemical substances and identifying the
need for possible refinements, in the absence of chemical-specific or analogue data,

» for risk-based prioritization of existing chemical substances,

e as anon-animal approach for making initial decisions regarding the need for further data
gathering

*  Several points warrant further evaluation, including:

 Oral TTC values are well established; however, TSCA risk assessments may include
evaluations via other routes (e.g., dermal and inhalation), other endpoints (e.g., portal of

entry effects), less than lifetime assessments, and ecological assessments
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Conclusions

* Progress continues to be made:

Proposed inhalation TTC values (e.g., Nelms and Patlewicz, 2020, in press)?!
ecoTTCs and subcategorization into “MOA-like” categories (e.g., HESI project)?
Refinements to the organophosphate and carbamates alerts (e.g., Nelms et al., 2019)3
Internal TTCs (e.g., Ellison et al., 2019)*

Online resources (e.g., ScitoVation’s TTC Data Mart; Nicolas et al., 2020)>6
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N mm—

THANK YOU!

QUESTIONS?

Second Annual NAM Conference October 19-20, 2020 29



	Incorporating the Threshold of Toxicological Concern into Regulatory Decisions under the Toxic Substances Control Act (TSCA)
	Topics Covered
	Toxic Substances Control Act (TSCA)
	Review of New and Existing Chemical Substances at EPA
	Types of Data Utilized for New and Existing Chemical Substance Reviews
	TSCA Chemical Hazard Assessment: Approach
	Statutory Mandate: TSCA Section 4(h)(1)
	Threshold of Toxicological Concern (TTC)*
	Threshold of Toxicological Concern (TTC)…cont.
	Threshold of Toxicological Concern (TTC)…cont.
	Threshold of Toxicological Concern (TTC)*
	Threshold of Toxicological Concern (TTC)…cont.
	Threshold of Toxicological Concern (TTC)…cont.
	Threshold of Toxicological Concern (TTC)…cont.
	Threshold of Toxicological Concern (TTC)…cont.
	Incorporating TTC Approaches for Commercial Chemicals
	Incorporating TTC Approaches for Commercial Chemicals
	Incorporating TTC Approaches for Commercial Chemicals
	Existing “TTC-like” Approaches for New Chemical Substances under TSCA
	Existing “TTC-like” Approaches for New Chemical Substances under TSCA
	Existing “TTC-like” Approaches for New

Chemical Substances…cont.
	Opportunities to Incorporate the TTC Approach for

New Chemical Substances under TSCA
	Opportunities to Incorporate the TTC Approach for

New Chemical Substances under TSCA…cont.
	Opportunities to Incorporate the TTC Approach for

Existing Chemical Substances under TSCA
	Opportunities to Incorporate the TTC Approach for

Existing Chemical Substances under TSCA…cont.
	Conclusions
	Conclusions
	Acknowledgements
	THANK YOU!




Accessibility Report





		Filename: 

		Day 2_Todd Stedeford_EPA NAMs Conference 2020.pdf









		Report created by: 

		



		Organization: 

		







[Enter personal and organization information through the Preferences > Identity dialog.]



Summary



The checker found no problems in this document.





		Needs manual check: 0



		Passed manually: 2



		Failed manually: 0



		Skipped: 1



		Passed: 29



		Failed: 0







Detailed Report





		Document





		Rule Name		Status		Description



		Accessibility permission flag		Passed		Accessibility permission flag must be set



		Image-only PDF		Passed		Document is not image-only PDF



		Tagged PDF		Passed		Document is tagged PDF



		Logical Reading Order		Passed manually		Document structure provides a logical reading order



		Primary language		Passed		Text language is specified



		Title		Passed		Document title is showing in title bar



		Bookmarks		Passed		Bookmarks are present in large documents



		Color contrast		Passed manually		Document has appropriate color contrast



		Page Content





		Rule Name		Status		Description



		Tagged content		Passed		All page content is tagged



		Tagged annotations		Passed		All annotations are tagged



		Tab order		Passed		Tab order is consistent with structure order



		Character encoding		Passed		Reliable character encoding is provided



		Tagged multimedia		Passed		All multimedia objects are tagged



		Screen flicker		Passed		Page will not cause screen flicker



		Scripts		Passed		No inaccessible scripts



		Timed responses		Passed		Page does not require timed responses



		Navigation links		Passed		Navigation links are not repetitive



		Forms





		Rule Name		Status		Description



		Tagged form fields		Passed		All form fields are tagged



		Field descriptions		Passed		All form fields have description



		Alternate Text





		Rule Name		Status		Description



		Figures alternate text		Passed		Figures require alternate text



		Nested alternate text		Passed		Alternate text that will never be read



		Associated with content		Passed		Alternate text must be associated with some content



		Hides annotation		Passed		Alternate text should not hide annotation



		Other elements alternate text		Passed		Other elements that require alternate text



		Tables





		Rule Name		Status		Description



		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot



		TH and TD		Passed		TH and TD must be children of TR



		Headers		Passed		Tables should have headers



		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column



		Summary		Skipped		Tables must have a summary



		Lists





		Rule Name		Status		Description



		List items		Passed		LI must be a child of L



		Lbl and LBody		Passed		Lbl and LBody must be children of LI



		Headings





		Rule Name		Status		Description



		Appropriate nesting		Passed		Appropriate nesting










Back to Top



