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A Goal of Green Chemistry



What is a Sustainable Product?

‘Cradle to Cradle’ Design
– Meets market requirements 
– Positive social effects (for individuals and 

communities)
– Safe for human and ecological health
– Sourced from renewable or repeatedly recycled 

materials
– Sourced from renewable energy
– Designed for safe, productive return to nature or 

industry
– Recovered and recycled at highest quality after use
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NGO Views



Principles and Keys to Success

• Trust is critical to success.  In order to engender trust, the 
nanotech industry will need to provide and demonstrate:
– Data

• Make the investment ($)
• Focus on providing hazard and exposure information – not 

risk assessment
• Apply life cycle thinking

– Transparency
• Labeling?

– Self regulation and/or third party verification, e.g.,
• Code of ethics – standardized, enforceable and ambitious
• DfE Partnership 

– Commitment to continual improvement



Challenge: Comparative Hazard and Exposure 
Assessment Across the Life Cycle

Manufacture
• Hazards associated with chemical via direct 

exposure during manufacture
Use
• Hazards associated with use of product with 

chemical reacted or added in
End of product  
• Hazards associated with chemical at end of 

life/new life (i.e. discharge to environmental 
media (air, water, land), combustion, landfill, 
compost, litter or recycle)



Models to Support Success –
Non Regulatory

• The US EPA Design for the Environment (DfE)
Projects and Related Initiatives

• Formulator Program
• CleanGredients™
• Flame Retardancy Partnerships

– Furniture Flame Retardancy Partnership
– Flame Retardants in Printed Circuit Boards

• Codes of Ethics/Practice 



The DfE Formulator Program –
Market Recognition 

When you see the DfE logo on a product, what does it mean?
It means that the DfE technical workgroup has screened each 
ingredient in the product for potential human health and 
environmental effects and that—based on currently available 
information, predictive models, and expert judgment—the product 
contains only those ingredients that pose the least concern among 
chemicals in their class.
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Green(er) Chemistry in the Supply Chain –
www.cleangredients.org

A database of Industrial & Institutional (I&I) cleaning 
product ingredients and their characteristics* to: 

• help formulators identify ingredients that may be 
useful for green product formulation

• provide opportunity for raw material suppliers to 
showcase their ingredients with especially positive 
environmental and/or human health and safety 
attributes

* By characteristics we mean functional properties such as critical micelle 
concentration, physical properties such as biodegradability, and associated human 
and environmental health toxicological information.



Information to Support Decision Making –
Furniture Flame Retardancy Partnership Table 4-1
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