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Background
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• The ExpoCast project seeks to rapidly understand and quantify chemical exposures across 
potential sources and pathways.

• Recycled consumer products may contain chemicals from source materials, contamination, 
or processing.

• Recycled and virgin materials are analyzed to characterize products and develop methods 
for identifying potential exposure sources.
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Product categories
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Construction materials Fabric-containing 
consumer goods

Plastic-containing 
consumer goods

Paper products

Food contact 
materials

Products derived from 
recycled tire rubber

Children’s toys and 
playmats
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Media Sample Extraction, Cleanup & 
Sample Preparation

GC-MS Analysis

Suspect screening analysis
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Suspect screening analysis
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1000s of spectra

chemical identifiers
functional use(s)
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Workflow of product categorization and SSA
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Number of level 1 & 2 chemicals per sample in product categories
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• Significantly larger number of chemicals in recycled products less likely to be 
regulated/scrutinized versus virgin products.

• Categories more likely to be regulated (toys, food contact materials) contain statistically 
similar counts of chemicals in both recycled and virgin products.
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Occurrence ratios for 1,123 level 1 & 2 chemicals 
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ClassyFire 
subclass 

categorization 
of chemicals
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Functional 
Uses of 

confirmed 
chemicals
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Clusters of level 1 & 2 chemicals in products
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Clusters of particular interest

12



Office of Research and Development
Center for Computational Toxicology and Exposure

Toxicological priority index (ToxPi)
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• A: Relative abundance

• N: Detection frequency

• E: Exposure potential

• B: Bioactivity

14 of the 20 highest ToxPi scores 
have occurrence ratios > 1
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Limitations

• Occurrence of chemical does not necessarily imply exposure.
• Recycled products contain ≥ 50% recycled material.
• Only chemicals amenable to GC-MS and found in the NIST 2014 library are identified.
• Semivolatile chemicals (e.g., benzyl butyl phthalate, tris(2-ethylhexyl) phosphate) 

potentially firmly bound in product matrix.
• Low-resolution instrument used rather than a high-resolution instrument
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