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• Safer Choice Labeling Program: 
Label innovative formulations made with lower 
hazard ingredients with the Safer Choice logo 
as incentive.

• Chemical Alternatives Assessment: 
Characterize environmental and human health 
impacts of chemicals & alternatives; promote 
informed substitution.
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• Chemical alternatives assessments:
– Identify 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.

• 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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• Human Health Traits:
– 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
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• 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.

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

http://www2.epa.gov/saferchoice/partnership-evaluate-alternatives-bisphenol-thermal-paper

Office of Pollution Prevention and Toxics                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


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

• DfE evaluated the hazards associated with BPA and the 
functional alternatives. 
– Prepared human health and environmental profiles for each 

chemical based on:
• Review of literature in the public domain,
• Structure-activity relationship modeling, and
• Proprietary information shared by stakeholders.

http://www2.epa.gov/saferchoice/partnership-evaluate-alternatives-bisphenol-thermal-paper
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• 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. 
• Children may experience greater exposures due to hand-to-

mouth behavior and mouthing of inappropriate object. 
• 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://www2.epa.gov/saferchoice/partnership-evaluate-alternatives-bisphenol-thermal-paper
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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://www2.epa.gov/saferchoice/alternative
s-assessment-criteria-hazard-evaluation

http://www2.epa.gov/saferchoice/alternatives-assessment-criteria-hazard-evaluation
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Full report available here:
http://www2.epa.gov/saferchoice/publications-bpa-alternatives-thermal-paper-partnership

http://www2.epa.gov/saferchoice/publications-bpa-alternatives-thermal-paper-partnership
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• Most chemicals suggested for inclusion were 
structurally similar to BPA or BPS.

• Many chemicals had significant data gaps.
• 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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• 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.

• Strategies to systematically integrate broader range of 
considerations and trade-offs continue to evolve.
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DfE and Safer Choice: 
http://www2.epa.gov/saferchoicefacebook.com

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