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DfE Voluntary Partnership Programs

e Safer Choice Labeling Program:

Label innovative formulations made with lower
hazard ingredients with the Safer Choice logo
as incentive.

e Chemical Alternatives Assessment:
Characterize environmental and human health
impacts of chemicals & alternatives; promote
informed substitution.

o
SAFER
CHOICE

Meets U.S. EPA
Safer Product
~ Standards

epa.gov/saferchoice
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Alternatives Assessment Program

e Chemical alternatives assessments:

— ldentify and evaluate alternatives.

— DfE focus is on comparative hazard assessment, taking into consideration
exposure and life cycle issues.

— Involve stakeholders from across the spectrum of interested parties.

e The outcome of an alternatives assessment:

— Provides the best information on hazard from existing data (e.g., toxicity
testing, analogs, and models).

= Based on EPA New Chemicals Program approaches.
= Does not rank (benchmark) chemicals.

— Helps minimize the potential for unintended consequences by reducing
the likelihood of moving to alternatives that could pose a concern.

— Can be integrated into a company’s performance and cost analysis.
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DfE Criteria for Safer Chemicals

e Human Health Traits:
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Carcinogenicity
Mutagenicity/Genotoxicity
Acute mammalian toxicity
Respiratory & Skin Sensitization
Eye & Skin Irritation/Corrosivity

Reproductive and
Developmental Toxicity

Repeated Dose Toxicity
Neurotoxicity
Immunotoxicity
Endocrine activity

* Environmental Traits

Acute aquatic toxicity
Chronic aquatic toxicity
Persistence
Bioaccumulation

Framework allows for
additional criteria, when
relevant and available:

* Physical hazards

* Ecosystem impacts




Why did DfE conduct an alternatives assessment?

e EPA action plan (March 2010) for bisphenol A
(BPA) under Existing Chemical Management
Program identified potential concerns.

* DfE assessed and compared potential hazards
associated with BPA and functional
alternatives.

e Report will help product manufacturers
reduce the likelihood of unintended
consequences of using substitutes for BPA.

http://www?2.epa.gov/saferchoice/partnership-evaluate-alternatives-bisphenol-thermal-paper

m = V; Office of Pollution Prevention and Toxics I 5



http://www.epa.gov/oppt/existingchemicals/pubs/actionplans/bpa.html
http://www.epa.gov/oppt/existingchemicals/pubs/managechemrisk.html
http://www2.epa.gov/saferchoice/partnership-evaluate-alternatives-bisphenol-thermal-paper

DfE's BPA alternatives assessment partnership

* Partnership stakeholders helped identify alternatives to
BPA in thermal paper and associated information.

e DfE evaluated the hazards associated with BPA and the
functional alternatives.

— Prepared human health and environmental profiles for each
chemical based on:

e Review of literature in the public domain,
 Structure-activity relationship modeling, and
* Proprietary information shared by stakeholders.

http://www?2.epa.gov/saferchoice/partnership-evaluate-alternatives-bisphenol-thermal-paper
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Background on BPA

e Thermal printing: BPA functions as a developer, reacts with
white/colorless dyes in presence of heat, converting to a
dark color.

* Unreacted BPA has been reported in thermal paper.

 Workers in certain occupations (e.g., cashiers and restaurant
servers) may be at greater risk of exposure.

e Children may experience greater exposures due to hand-to-
mouth behavior and mouthing of inappropriate object.

e Recycling of thermal paper may contribute residual BPA to
the supply of recycled paper and may be an additional
source of release to the environment.

http://www?2.epa.gov/saferchoice/partnership-evaluate-alternatives-bisphenol-thermal-paper
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Hazard Criteria

Helps organize toxicological
information to compare chemicals
based on hazard profile.

Needed for Comparison:

« Data or models to evaluate
endpoints.

« Transparent framework for
comparison.

 Method to communicate

results.

See:

http://www?2.epa.gov/saferchoice/alternative i wpsdss matsuis
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Alternatives Assessment Criteria

Environmental Toxicity and Fate
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Results: BPA Alternatives, BPA-like

VL =Very Low hazard L =Low hazard = Mloderate hazard H = High hazard VH = Very High hazard — Endpoints in colored text (VL, L, ' |, H, and VH})
Were assigned bazed on empirical data. Endpoint: in black italics (WL, L. M, H. and FH) were azsigned uzing values from estimation software and profeszional judgment.
* Based on analogy to experimental data for a structurally similar compound.
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Results: BPA Alternatives, BPS-like
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VL =Very Low hazard L =Low hazard =Aloderate hazard H =High hazard VH = Very High hazard — Endpoint: in colored text (VL, L, |, H, and VH)
were assigned bazed on empirical data. Endpoint: in black italics (WL, L, M, H, and FH) were assigned using values from estimation zoftware and profezsional judsment.
£ Based on analogy to expenmental data for a sttuctwrally simular compound.
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Results: BPA Alternatives, Other

This table only contains mformation regarding the inherent hazards of the chemicals evaluated. Evaluation of nsk considers both the harard and exposure.

The caveats hsted in the legend and footnote sections must be taken info account when inferpreting the hazard mformation i the table below.

VL =Very Low hazard L =Low hazard =Moderate hazard H =High hazard VH = Very High hazard — Endpoints in colored text (VL,L, "/, H, and VH) were
assigned based on empirical data. Endpoints in black italicz (FL, L, M, H, and FH) were assigned using values from estimation software and profezsional judgment.

¥ The highest hazard designaticon of a representative component of the oligomeric mixture with MWs =1,000.
i The highest harard designation of any of the olipomers with MW =1,000

£ Based on analogy to experimental data for a structurally sumilar compound.
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Example of Hazard Profile

FINAL REPORET — January 2014

Bisphenol 5

CASEN: 80-09-1

9
AW 25027
HO —< :}—s —< :}—OH
[ljl ME: C2Hyo045

[Physical Forms:

Neat: Solid
[Use: Developer for thermal paper

SMOILES: O=5=0)clcec(Q)cel)e2ece|{O)ec2
Synonyms: Phenol 4.4 -sulfonylbis-; bis{4-hydroxyphenylisulfone; 1, 1-Sulfonyibs(4-hydroxybenzene); 2 4'-Sulfonyldiphenol; 4.4' Bisphenol 5; 4.4'-
Dihydroxydiphenyl sulfone; 4. 4'-Sulfonylbisphencl; 4.4'-Sulfonyldiphencl; 4-Hydroxyphenyl sulfone; Bis(4-hydroxyphenyl) sulfone; Bis(p-hydroxyphenyl) sulfone;
Diphone C: p.p'-Dihydroxydiphenyl sulfone
Polymeric: No

Oligomers: Not applicable
Metabolites, Degradates and Transformation Products: None
Analog: None Amnalog Structure: Mot applicable

Endpoint(s) using analog values: Not applicable
Structural Alerts: Phenols. newrotoxicity (U.S. EPA 2010}
Risk Phrases: Not classified by Annex VI Regulation (EC) No 1272/2008 (ESIS, 2011).
Risk Assessments: None identified

Full report available here:
http://www?2.epa.gov/saferchoice/publications-bpa-alternatives-thermal-paper-partnership
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Example of Hazard Profile

FINAL REPORT — Janmary 2014

Bisphenol 5 CASEN 50-09-1
FROPERTY/ENDPOINT DATA REFERENCE DATA QUALITY
[Not highly flammable ECHA 2011
EU Method A 10 (Measured)
Explosivity |No data located.
pH |No data located.
PR, 8 ECHA, 2011 Adequate. suideline study.
OECD Methed 112 (Measured)
HUMAN HEALTH EFFECTS
Toxicoldnetics [No toxicolinetic data located.
Dermal Absorption in vitre |No data located.
Absorption. Oral, Dermal or Inhaled |No data located.
Distribution,
Metabolism &
Excretion
|Acute Mammalian Toxicity ILOW: The weight of evidence indicates that the acute oral toxicity of bisphenol 5 is low. A reported acute

loral LD, of 1,600 mz'kg for the mouse could not be verified becaunse no study details were available.
|[Located data suggest a low hazard concern for acute dermal exposure. No data were located regarding the

Acute Lethality Oral

acute inhalation hazard.
[Rat oral LD =5,000 mgkg ECHA 2011 Adequate guideline stmdy (OQECD
401); no deaths at linut dose of
5.000 mg'ks.
Wistar rat {male) ECHA, 2011 Adequate guideline comparable to
ILDsp= 2830 mg'ks OECD guideline 401 the I Ds
value supports other reported
results.
[Rat oral LDy = 4,556 me/'kg [BIOFAX Industrial Bio-Test Although no study details were
[Laboratories, Inc., 1974, cited in  |provided in the secondary source,
CHEMID the LD, value supports other
reported results.
|Fat (male, female; strain unspecified) Eastman Kodak 1991 Although study details were lacking
[LDs = 2,540 mg/kg (females) in the study summary, the LD,
ILDsg = =3,200 mg/kg (males) value supports other reported
results.

Full report available here:

http://www?2.epa.gov/saferchoice/publications-bpa-alternatives-thermal-paper-partnership

SzEFA
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Trends and Observations

 Most chemicals suggested for inclusion were
structurally similar to BPA or BPS.

* Many chemicals had significant data gaps.

e Can be difficult to compare chemicals that exhibit
different toxic effects (apples and oranges).

* Hazard trade-offs are common among
alternatives.

* Other options to consider include:
— Redesign of thermal paper,
— Different type of printer and
— E-receipts.
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Limitations of Existing Hazard Criteria

e Criteria can be used to compare chemical hazards, but
— Testing is expensive — cost, time, use of animals,

— Computer models are unavailable for most human health
endpoints,

— Existing test methods are limited aid to chemical design and
— Data can be difficult to interpret.

 Emerging concerns (e.g., endocrine disruption, wildlife)
— Most chemicals lack data for these endpoints and
— Absence of consensus on hazard ranking.

e Strategies to systematically integrate broader range of
considerations and trade-offs continue to evolve.
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For more information:

DfE and Safer Choice:

http://www?2.epa.gov/saferchoicefacebook.com

Cal Baier-Anderson
baier-anderson.caroline@epa.gov
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