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Disclaimer

This presentation has been reviewed and approved in accordance with
U.S. Environmental Protection Agency policy.

These views are those of the author and do not reflect views or policies
of the U.S. EPA.
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Overview

- Background
- Toxic Substances Control Act (TSCA) Section 4(h)

- Evaluating Eye Irritation and Corrosion in the TSCA
New Chemicals Program

- Ongoing Efforts and Future Plans
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What Does the New Chemicals Program Do?

* EPA’'s New Chemicals Program serves as a “gatekeeper” role to help manage
potential risk to human health and the environment from chemicals new to the
marketplace

 The New Chemicals Division (NCD) is responsible for implementation of:

* TSCA Section 5 - risk assessment and risk management of new chemical
submissions

e TSCA Section 8 (section related to chemical inventory) - maintenance and
update of an Inventory of Chemicals in commerce

* Any chemical that is not on the TSCA Inventory is considered a “new”
chemical substance

* The Inventory contains > 86,500 chemicals, of which > 42,200 are active
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Risk Assessment Overview

Understanding the Chemical
Chemistry Understanding Exposure

Environmental Fate | Occupational Understanding Hazard
Environmental General Population ||Human Health
Release .
Consumers Environmental
Environmental Organisms
Organisms

Determining Risk

Human Health

Environmental
Organisms
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Risk Assessment/Management Review Process

e Section5

e Statutory deadlines
e 90 days for standard Premanufacture Notices

% Fate Review

(PMN)
* 30 days for Low Volume Exemptions (LVE) and other PMN Pre-Screen ggb ¢, istry
. . Receipt (E‘f,';?r’,‘;'jﬁ{r’,’gﬁ Review
exemption categories

Hazard
Meeting

e Submission requirements
e “...such person submits to the Administrator, at
least 90 days before such manufacture or
processing, a notice, in accordance with subsection
(d), of such person’s intention to manufacture or
process such substance...”
e Submitters must provide all data in their possession

=

Exposure Scoping

Report Meeting

Pre-
Scoping
Days 23-28 Days 20-25 Days 17-22

Risk Risk Options Implementation
Assessment Management

or control related to health and environmental
effects, but no further requirements are detailed
including any specific requirements for data
e Qutcome: PMNs and LVEs are often submitted with
no human health data
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New Chemical Notice Submissions Since Lautenberg

Premanufacture Notice (PMN) and Low Volume
Exemption (LVE) Submitted from 2016 to 2023
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Data taken from: TSCA New Chemical Statistics
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https://www.epa.gov/reviewing-new-chemicals-under-toxic-substances-control-act-tsca/statistics-new-chemicals-review

TSCA Section 4(h)
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Reduction of Vertebrate Testing and TSCA

* In 2016, TSCA was amended by the Frank R. Lautenberg Chemical
Safety for the 21st Century Act

* Added Section 4(h), entitled, Reduction of Testing on Vertebrates
* Prior to requesting testing using vertebrates:

* Consider reasonably available existing information, and

* Encourage and facilitate (Section 4(h)(1)(B)(i)):

 “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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Current Efforts on Reduction and Replacement

* Eye irritation

e Skin irritation

e Skin sensitization

v EPA

* OECD test guidelines (and other assays) available

* New Chemicals Program (NCP) Eye Irritation
Framework announced January 2024

* OECD test guidelines (and other assays) available
* NCP Skin Irritation Framework in development

* OECD test guidelines available
e 2018 OCSPP policy

* SARA/ICE implementation for point-of-departure
identification

* NCP Skin Sensitization Framework in development

Interim Science Policy: Use of Alternative Approaches
for Skin Sensitization as a Replacement for Laboratory
Animal Testing

DRAFT FOR PUBLIC COMMENT
April 4, 2018

EPA’s Office of Chemical Safety and Pollution
Prevention:

Office of Pesticide Programs
Office of Pollution Prevention and Toxics
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https://www.epa.gov/reviewing-new-chemicals-under-toxic-substances-control-act-tsca/framework-assess-eye-irritation-or
https://www.epa.gov/reviewing-new-chemicals-under-toxic-substances-control-act-tsca/framework-assess-eye-irritation-or
https://www.epa.gov/pesticides/epa-releases-draft-policy-reduce-animal-testing-skin-sensitization

Also (older) New Approach Methods (NAMSs)

e Read across

* NCD makes extensive use of analogue data
from both internal TSCA chemicals and all
publicly available databases

e Category assessments from other national and
international hazard and risk assessment
entities

e 2010 TSCA New Chemicals Program Chemical
Categories

e Structural Alerts

* Insilico tools
* Oncologic™
* OECD QSAR Toolbox
* Carcinogenesis
* Skin sensitization
* Respiratory sensitization
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Evaluating Evye Irritation and
Corrosion in the TSCA New
Chemicals Program




Eve Irritation and New Chemicals

* Endpoint of concern

* Eye irritation and corrosion hazards for occupational and consumer exposures assessed for every new
chemical

* Corrosion: Irreversible effect; potentially severe and life-altering/blinding
* Hazard concern results in unquantified risk finding
e Risk management
* Workers: Personal protective eye equipment (e.g., goggles, faceshield)
* Consumers: Cannot apply PPE; concentration limits placed on final formulations
e Assessment important to all stakeholders

* Assessment
* Regulatory decisions need to be based on best available science
* New chemicals are new and therefore lack human information/case reports
* In vivo OECD TG 405: Acute Eye Irritation/Corrosion (Draize rabbit eye test)

* NAMs OECD TGs: Many! (437, 438, 460, 491, 492, 492B, 496)
* Other methods: Cytosensor Microphysiometer, OptiSafe, Isolated/Enucleated Rabbit Eye, Neutral Red
Release, Ex Vivo Eye Irritation Test, Porcine Opacity/Reversibility Assay
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New Chemicals Program Decision Framework

e Goals

e Prioritize use of the most

reproducible, human-relevant o
scientific data for decision-making “EPA 0000

e Support EPA’s mandate under TSCA to
promote the development and
implementation of alternative test
methods and strategies that can
provide information on chemical
haza I'dS WithOUt animal testing EPA Announces New Framework to Assess Eye Irritation in

New Chemicals

Chemical Update

EPA’'s Office of Chemical Safety and Pollution Prevention

e Clear scientific direction for human

. . Today, the U.S. Environmental Protection Agency (EPA) announced a new framework
h €d It h dSSESSOorsS I €d d In g to Im p rove d for identifying eye irritation and corrosion hazards for new chemicals reviewed under
1 1 1 the Toxic Substances Control Act (TSCA). This framework will provide a standard
C_O nsi Ste n Cy aCross fl na l new c h €mica l approach for EPA to use when evaluating new chemicals for potential eye irritation or
ris k assessme nts corrosion hazards leading to improved consistency across final risk assessments as

well as improved transparency. This framework also supports EPA’s ongoing efforts to
reduce the use of animal testing and make the Agency's review of new chemicals more

o I m p rove trans pa ren Cy to sta ke h (0] | d ers efficient, helping to bring new chemicals to market more quickly while protecting
. . . fe . human health.
regarding hazard identification of eye
irritation and corrosion for new
C h e m I Ca I S u b m I SS I O n S https://www.epa.gov/reviewing-new-chemicals-under-toxic-substances-control-act-tsca/framework-assess-eye-irritation-or
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New Chemicals Program Decision Framework

e Goals

e Prioritize use of the most

reproducible, human-relevant o
scientific data for decision-making “EPA 0000

* Strategy

Chemical Update

* Prioritize ,use of the most EPA’'s Office of Chemical Safety and Pollution Prevention
reproducible, human-relevant

scientific data for decision-making

EPA Announces New Framework to Assess Eye Irritation in

* Use existing peer-reviewed New Chemicals
pu b licatio n.S and a CQE_ptEd gul dan Ce‘ Today, the U.S. Environmental Protection Agency (EPA) announced a new framework
by international entities as foundation | stizs et ey s e i

approach for EPA to use when evaluating new chemicals for potential eye irritation or
corrosion hazards leading to improved consistency across final risk assessments as

° P rOVi d € necessa ry ﬂ eXi b I I Ity tO d | |OW well as improved transparency. This framework also supports EPA’s ongoing efforts to
fo r assessment Of Ofte N un | q ue m iX Of reduce the use of animal testing and make the Agency’s review of new chemicals more

. . efficient, helping to bring new chemicals to market more quickly while protecting
new chemicals data and compliance human heain
with TSCA and OECD mutual

acceptance of data system

https://www.epa.gov/reviewing-new-chemicals-under-toxic-substances-control-act-tsca/framework-assess-eye-irritation-or
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New Chemicals Program Decision Framework

v EPA

Strategy

* Prioritize use of the most
reproducible, human-relevant
scientific data for decision-making

Reproducible + human-relevant
data

 Historical standard: in vivo rabbit
subject to inter/intraspecies
variability, questionable exposure
conditions and subjective assessment

* Reproducibility for category 2 mild-
moderate irritants is especially poor

* Invitro, in chemico and ex vivo assays
have demonstrated greater
reproducibility and evaluate human-
relevant endpoints

Tab. 1: Description of Draize Scoring Rules

Endpoint Description Range
Cornea degree opacity and ulcerations 0-4
Iris swelling, hyperaemia 0-2
Conjunctivae redness, vessel discernibility 0-3
Chemosis swelling, lids closed/open 0-4

Office of Chemical Safety and Pollution Prevention

Tab. 3: Conditional probability of Draize evaluations given

a previous test result

Substances filtered to those with at least two Draize studies
and extractable eye irritation category in REACH registrations

2008-2014 (491 substances).

Prior Type 1 2A 2B Non Total
1 73% | 161% | 04% | 10.4% 46
2A 42% |32.9% | 3.5% |594% | 138
2B 0.2% 4% (15.5% | 80.2% 86
Non 1.1% 3.5% 1.5% | 93.9% | 400

Luechtefeld et al., 2016; Clippinger et al., 2021



https://pubmed.ncbi.nlm.nih.gov/26863293/
https://pubmed.ncbi.nlm.nih.gov/33830843/

New Chemicals Program Decision Framework

* Approach

* Prefer the use of methods that use human cells/tissues known to be sensitive,
which carry a high degree of confidence when generating nonirritating predictions

* To assess irritation or corrosion NCP prefers the use of methods that use human
cells/tissues with the potential to assess the full range of severity and/or other
reproducible and relevant in chemico, in vitro or ex vivo methods

Prioritize
Review eye Use of
Data irritation other data

data
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New Chemicals Program Decision Framework

Decision1 —START HERE
After scientific quality
review, are eye or skin NO R
data availableonthenew
chemicl substance?

YES .
Decision 2

Are eye orskindata
i NO
availablefrom 5
structural or
functional anakogs?

YES: Selectdatafrom
appropriate analogs for
consideration

Aredataon eye

May need to consider other
information OR a hazard
determination may not be
dble to be made.

Use most conservative
severity rating from in
chemico, in vitro andfor ex
wvivo test methods to provide
hazard identification.

YES T no
Dothe binary

Select non-irritancy severity

rating; eye irritation hazard

is not identified for the new
chemical substance.

irritationavailable? .. Are inchemico, invitroand/or ex irritant/non-irritant in Are there human
5 Moveto Decision4 ! Rt NO ico, invi NO i
NO vivo test(s)ableto identify thethree —— ChEn’I_IED, II'IVItI'DEI'Id_fo cellftlss..n?data
R N ex vivo test(s) predict that predicted
YES eye irritation categories? o o
irritancyor only evaluate irritancy?
YES COrrosivity?
Are eye irritation datafrom Are data available from Decision 3 lYES lYES
=1 IE R T Ez (5Ey test(s) using humancelsor Are dataavailablefrom in Are data availzble

tissuesthat areableto NO
idertifythethreeeye binary irritant/ nor-irant

irritation categories. predictions?
available?
l vEs l YES YE
Do the binary irrimnt/non-

Use most conservative - N
severity rating from test(s) irritart human cell or tissue NO

using human cells or tissues data predict irritancy?
to provide hazard

identification.
Decision4
Are dataon Are skinirritation
skinirritation YES data from test(s) YES
available? using human cellsor
) tissues available?
l " no - NO
Decision 6
May need to consider
other information OR a Do skin irritation data from

hazard determination test(s) that donot use
may not be able to be human cellsortisaues
made. indicatethat
irritation/corrosion is likehy?

v EPA

: ; NO
tissuesthatprovideonly  ——— s chemico, invitroand/forex ——> frominvivoeye —>

Select non-irritancy

chemical substance.

Do skin irritation data from test(s)

indicatethat irritation/corrosion is

NO Use most conservative
severity rating from in
vitrofex vivo data to provide

hazard identification; in
ES limited cases, considering in
NO vivo data may be appropriate.

vivo test(s)? irritation tests?

Are invivo data

severity rating; eye the onlydata
irritation hazard is not available? | YEes | Uselmusl ‘
identified for the new conservative severity

rating from in vivo
test(s) to provide
hazard identification.

Decision5 .
Use most conservative

severity rating from
L test(s) using human cells

or tissues to provide
likely? hazard identification.

using human cells or tissues

Use most conservative severity rating
YES from skin test(s) to provide hazard
identification.

May need to consider other
NO information OR a hazard determination
may not be able to be made.

Office of Chemical Safety and Pollution Prevention

Scientific data quality review

Main decision points

* Are eye irritation/corrosion test data
available for the new chemical substance
or structural/functional analogues?

* Are human cell/tissue eye irritation
test data available?

* Arein chemico, in vitro and/or ex vivo
test data available?

* Areinvivo data available?

* In lieu of available eye irritation data, skin
irritation data may be evaluated, or other
information may be considered

* Framework only addresses prioritization of
data; i.e., analogue selection, scientific review
specifics, decision-making in complete absence
of information is outside the document’s scope




New Chemicals Program Decision Framework

*  Why not something simple like the OECD 467 Defined
Approaches for Serious Eye Damage and Eye Irritation?

* Recall:

e Submitters must provide all data in their
possession or control related to health and
environmental effects, but no further
requirements are detailed including any
specific requirements for data

e Outcome: Premanufacture notices are often

DAL - 1 option 2
Test Guideline No. 467

: _ VE=3um Ly Defined Approaches for Serious Eye
* New Chemical sources data from historical

Confidential Business Information (CBI) data, 8e | —
submissions and other publicly available data such
as ECHA Chemicals Database or risk assessments

from other regulatory entities (e.g., OECD, Health cat.1

Canada, etc.)

e Result can be incomplete, mixed data sets and the
framework needed to allow for these data
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https://www.oecd-ilibrary.org/docserver/28fe2841-en.pdf?expires=1716469541&id=id&accname=guest&checksum=EA53E8C3A6918578259BB89FFDBE48FB
https://www.oecd-ilibrary.org/docserver/28fe2841-en.pdf?expires=1716469541&id=id&accname=guest&checksum=EA53E8C3A6918578259BB89FFDBE48FB

ew Chemicals Program Decision Framework

Decision 1 — START HERE
After scientific quality
review, are eye or skin

data availdbleonthe new
chemical substance?

YES .
Decision 2

Aredatacn eye

ND

Are eye or skindata
availablefrom

functional anakxgs?

NO
—

structuralor

YES: Select datafrom
appropriate analogs for
consideration

May need to consider other
information OR a hazard
determination may not be
able to be made.

Use most conservative
severity rating from in
chemico, in vitro andfor ex
vivo test methods to provide
hazard identification.

TYES

Select non-irritancy severity

rating: eye irritation hazard

is not identified for the new
chemical substance.

o

Do the binary

irritation available? .. Are in chemico, in vitroand/or ex irritant/non-irritant in Are there human
e Moveto Decision 4 ; o i MO ico, invi MO i
e vivo test(s) ableto identifythethree — 0 5 chem_n:o, |nv|tru-anc:_|,.l’0r EE"ftISS..IE_dEtE
eye irritation categories? s REIETEERE
YES irritancy or only evaluate irritancy?
YES corrosvity?
Are eye irritation dat from Are data availablefrom Decision3 l YES l YES
teit[sj Lﬂ:fathum anbiie::ls ar o test(s) using humancels or , Are data availablefrom in Are data awailale o = o
o areabieto ~ 5 tssuesthatprovideonly = s chemico, invitroand/orex —— frominvivoeye — > € MOst conservative
identify thethree eye binary irritant/ nen-irriant vivo test(s|? irritationtests? severity rating from in
irritation categories predictions? : vitrofex vivo data to provide
available? YES hazard identification; in
l YES l YES YE limited cases, considering in
. . NO vivodata may be appropriate.
e —— irritanti Select non-irritancy Are invivo data S
Use most conservative A :: n:h inary "rE'“ n t_non— severity rating; eye the onlydata
severity rating from test(s) frritantiuman ceter '5:“'8 ND irritation hazard is not availabler B o Ueemar
using human cells or tissues data predict irritancy? identified for the new conservative severity
1o provide hazard chemical substance. rating from in vive
identification. test(s) to provide
hazard identification.
Decision 4 Decision5 .
S Use mast conservative
Aredataon Are skinirriation Do skin irritation data fromtest(s) severity rating from
skinirritation VES SR U=IE] YES using human celisortissues  _E® _ pacpio) using human cells
available? using human_cells or indicatethat irritation/corrosion is or tissues to provide
tissues available? likehy? rd identification
l NO NO . NO
Decision®
. Use mast conservative severity rati
May need to consider YES . . ¥ =
ather information OR a Do skin irritation data from from skin test(s) to provide hazard
hazard determination test(s) thatdonot use identification.
may not be able to be humancellsor tisues
made. indicatethat May need to consider other
irritation/corrosion is likely? ND information OR a hazard determination

v EPA
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may not be able to be made.




Decision Framework: Case Example

Chemical

Skin

Eye

NCS

None

None

NCS Analogue: Single good analogue identified
but it lacks one functional group of the NCS.
That functional group is represented in
hydrolysis product and hydrolysis product
analogues.

QECD 439: Reconstructed
Human Epidermis

Inconclusive: Either irritating or
corrosive

OECD 438: Isolated Chicken Eye

Inconclusive: No prediction can
be made (Either irritating or
corrosive)

Hydrolysis product

OECD 439: Reconstructed
Human Epidermis —
Inconclusive: Either irritating or
corrosive

OECD 431: In Vitro Skin
Corrosion: Reconstructed
Human Epidermis — not
corrosive

Final call: Irritating

Open literature: Applied full
strength to intact or abraded
guinea-pig skin for 24 hr under
occlusion, test substance was
slightly irritating. Tested at 1%
in petrolatum, it produced no
irritation after a 48-hour closed
patch test on human subjects.

OECD 492: Reconstructed
Human Cornea-like Epithelium

(RhCE)

Inconclusive: Either irritating or
corrosive

ICCVAM Method: HET-CAM
Test.

Result unclear; ECHA called
severe irritation

(Could not easily match data in
ECHA with any identified
protocol version — there are
several)

Hydrolysis product analogue

OECD 404: Irritating in rabbits

OECD 405: Nonirritating in
rabbits

Hydrolysis product analogue

OECD 404: Irritating in rabbits

OECD 405: Nonirritating in
rabbits

Hydrolysis product analogue

OECD 439: Reconstructed
Human Epidermis —
Inconclusive: Either irritating or
corrosive

DECD 431: In Vitro Skin
Corrosion: Reconstructed
Human Epidermis — not
corrosive

Final call: Irritating

DECD 437: Bovine Corneal
Opacity and Permeability Test
Inconclusive: Mo prediction can
be made

MGS In Vitro Eye Irritation Study
in Human Corneal Epithelium
[eguivalent to OECD 492,
SkinEthic model

Mot irritating

Final call: Nonirritating

v EPA

Office of Chemical Safety and Pollution Prevention

New Chemical Substance
* No eye irritation data provided for New Chemical
Substance (NCS) (No data at all for any endpoint,
actually)
* Uncertain potential for enzymatic hydrolysis; will be
very slow
NCS analogue
* Asingle good analogue identified but it lacked one
functional group
* ECHA NAMs eye irritation data: Irritating/Inconclusive
Hydrolysis product
 ECHA NAMs eye irritation data: Irritating/Inconclusive
Hydrolysis product analogues
* ECHA in vivo eye irritation data: Not irritating x2
 ECHA NAMs eye irritation data: Not irritating
All skin irritation data
* [rritating or Irritating/Inconclusive
Final hazard: Eye irritation




Recap: Take This Home

e TSCA New Chemicals Assessments
* Around 500 new chemicals assessed yearly
e Hazard and risk assessment generated for each new chemical submission
* 30-90 day statutory timeline for which human health hazard and risk assessment is
only allocated approximately 7 days
* No data requirements: Hazard assessments are often not straightforward

e TSCA New Chemicals 4(h)
* Encourage and facilitate the use of NAMs as required by law @

* NCP has incorporated and prioritized use of NAMs data for point-of-contact endpoints
* Well-established NAMs exist for skin and eye irritation and skin sensitization

* NCP Framework for Hazard Identification of Eye Irritation and Corrosion
* Every new chemical is evaluated for eye irritation and corrosion hazard
* Prioritizes the most human-relevant and reproducible data for decision-making
e Supports TSCA direction to promote NAMs, but also provides transparency to
stakeholders and scientific direction to assessors to improve assessment consistency
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Ongoing Efforts

e Current framework activities

* Initiated implementation

@, 0 * Ongoing:
* Application of framework to cases

* Review to ensure the framework is achieving
stated goals with plans to iterate framework
as necessary

e Gathering data regarding outcomes of
framework implementation and application

* Interest in an eventual publication detailing
outcomes and lessons learned to share
information with stakeholders and risk
assessment community

sEm Office of Chemical Safety and Pollution Prevention




Future Plans

e Other eye irritation and NAMs

efforts

* Collaborate with Office of Pesticide
Programs on eye irritation NAMs efforts New Approach
to make use of all available Methods WorkPlan
advancements

LS. Environmental Protéetion Agency

* Continue to build confidence in eye B L o

irritation and other NAMs within EPA Deccmbes 207

and with external stakeholders

* Promote development and acceptance
of NAMs

* Develop companion New Chemicals skin
irritation and skin sensitization decision
frameworks: target releases 2025, as
resources allow

https://www.epa.gov/system/files/documents/2021-11/nams-work-plan_11_15_21 508-tagged.pdf
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Thank youl!

Contact information:

beardslee.renee@epa.gov
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