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Introduction
10,000 metric tons of plastic debris are 
introduced each year in the Great Lakes 
Basin alone

Average human consumption of 
microplastics in drinking water: 0.08 g/yr
Plus exposure via e.g. fish & food

Does it matter for human health?

Objectives

1. Direct effect: Determine a dose-response and an effect factor for microplastics
and related risk and LCA metrics

2. Chemical release: Propose and illustrate a screening framework for determining the mass 
of a chemical that will be released into the body through the ingestion of plastics & their 
impact on human health.



Human toxicity in LCA : Dose-response  (Aurisano et al, 2022, EHP final review)

From 1000 to 8000 chemicals: Based on 
in vivo chronic data (non-) developmental



Point of Departure – POD regulatory versus PODBMD25

General non-cancer Reproductive/developmental



Point of departure for polyethylene nanoparticles, general non cancer

• PS: BMDh 25
th

general non cancer = 0.004 mg/kg/d
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POD for polyethylene nanoparticles, developmental / reproductive

• PS: BMDh 25
th

dev. / rep. = 0.004 mg/kg/d



ED10 and effect factor

EF =  0.1 / DLT10 x SFSF

SF
DALY/case

2.4

44.1

EF
DALY/kg

0.012

0.21

Exposure dose = 0.08 g/yr
= 0.003 mg/kg/d



2. Chemicals in plastic 

● Vary plastic size (4) - mm to micron
● Vary products (4)

○ Hard plastic doll 
○ PVC toy mouthing
○ LDPE - India rice - central
○ Polystyrene - water bottle, 1 L

● GI tract – assumed EtOH of water (0)
● Chemicals in toys model

Thin 
human 
hair



Impact Pathway Diagram

Fragmentation



Concept

Time = 24 hr

= chemical
= plastic

1
Diffusion to surface

2 Surface to water inside GI

Boundary 
layer



Log(Dp) – vs. Log(Kpf)
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Effect of particle size on f
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diffusion-limited

K-pf limited



Impact based on material and particle size

● Constant product mass intake (0.08 g/yr)
● Max =10-4 min lost/user-day
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Impact of chemicals for toys, macroplastic

Doll LDPE Polystyrene PVC Toy
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Impact of chemicals for toys, average size plastic

Doll LDPE Polystyrene PVC Toy
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Impact of chemicals for toys, microplastic

Doll LDPE Polystyrene PVC Toy
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Conclusion
• Preliminary results shows the feasibility to determine effect factor for 

polystyrene microplastics
• Check with our toxicologist – values only indicative at this stage
• Also possible to determine chemical release from microplastic
• So far seems limited in impact magnitude, but to be confirmed
• Adapt diffusion model for 3D object and combined diffusion/partition (more 

realistic)
• à would be interested to conduct a high throughput 

screening of a wide range of chemicals in various 
packaging materials and foods!
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