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DISCLOSURE

Rob Ellis-Hutchings works for Dow, which produces a variety of materials 
including plastics.
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PROLIFERATION OF MICROPLASTICS SCIENCE
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WHERE IS THE SCIENCE BEING CONDUCTED?

ETC.

~40% of publications
>€ 56 million in govt. 
funding
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WHAT IS THE IMPACT OF MICROPLASTICS ON HUMAN HEALTH?
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INTERNAL EXPOSURE – SMALL INTESTINE

400µm

Peyer’s patches w/ 

Microfold (M) Cells

Vellengat et al., 1985

Mucus layer

Lymphoid tissue

Epithelial Cells
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GENERAL UPTAKE LIMITS – PARTICLE SIZE*

Epithelial Cell Uptake = 0.13% to 1%

• 1-2 µm particle

* Based on limited available animal model and in vitro data

> 99% Not absorbed → Excreted 

Carr et al. (2012); Desai et al. (1996, 1997); Eldridge et al. (1989); Florence et al. (1995); Jani et al. (1990, 1996); LeFevre et al. 

(1980);McClean et al. (1997); Reineke et al. (2013); Stock et al. (2019)

European Food Safety Agency

<1.5µm can penetrate GI barrier
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GENERAL UPTAKE LIMITS – PARTICLE SIZE*

* Based on limited available animal model and in vitro data

> 99% Not absorbed → Excreted 

Carr et al. (2012); Desai et al. (1996, 1997); Eldridge et al. (1989); Florence et al. (1995); Jani et al. (1990, 1996); LeFevre et al. 

(1980);McClean et al. (1997); Reineke et al. (2013); Stock et al. (2019)

European Food Safety Agency

<1.5µm can penetrate GI barrier

Modulating factors

• Surface properties (charge, 

hydrophilicity, corona, chemical 

modifications, etc.) 

• Shape

• Diet & lifestyle  

• Pregnancy/lactation

Epithelial Cell Uptake = 0.13% to 1%

• 1-2 µm particle
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MODELED STEADY STATE MICROPLASTICS – GI TRACT (NUR ET AL., 2021)

Internal 
Exposure

Adverse 
(Hazard) 

Effect

Risk of 
Adverse 
Effect

External 
Exposure

Health Effects 

Relationship between 

adverse effect & 

exposure?

What is the true exposure 

via foods & drinks?

Absorption, 

Distribution, Excretion

dioxide and silicates. It is estimated that the dietary intake of these particles is about 40 mg/capita/day in the U.K.102 

Comparing our findings with the intake of other particles, MP mass intake rates are insignificant, as they make up for only 

0.001% of these particles

Median abundances* 

• Children: ≈ 300 particles 

• Adults: ≈ 500 particles 

* Expected to be a low estimate

0.3% intestinal uptake
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WHO – 2019
EFSA - 2016

BfR - 2018

ECCC - 2020

MICROPLASTICS - HUMAN HEALTH HAZARDS

BfR & ANSES - 2021

Studies quality scored
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DO MICROPLASTICS CAUSE ADVERSE EFFECTS?
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An et al., 2021

Female & Male 
Reproductive Toxicity

Thyroid
No effects

Microbiome

Oxidative Stress 
& Inflammation
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CONCLUSIONS FROM AUTHORITY ASSESSMENTS

Risk 
Assessment

External 
Exposure & 

Uptake/ 
Biodistribution

Hazard 
Identification

Hazard 
Characterization

Useful for all scientists       

& regulators

Relevant 

exposures

Well designed, 

quality controlled, 

standardized

Target tissues, 

threshold doses

Risk evaluation 

not possible

We Need More Data
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DEVELOPMENT OF A SCREENING TOOL FOR NANO/MICROPLASTIC HUMAN

HEALTH HAZARD STUDIES

➢ Aim: Initial screen of hazard studies for use 

prior to human health risk assessments 

✓ Transparent

✓ Relevance, reliability

✓ Criteria: Particle characteristics, Experimental 

design, Applicability to risk assessment

➢ Incorporates screening elements from:

✓ ToxRTool (Human health – not MP)

✓ de Ruitjer et al., 2020 (Env. MP)

Gouin T, Ellis-Hutchings R, Hampton LT, Lemieux C, Wright S (minor revisions). Microplastics and Nanoplastics

Proceed to Expert Review prior to 

inclusion in a Risk Assessment

72 Studies 

Evaluated
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• Polystyrene reference 
material (~90%) 

• Limited/no composition 
information

Typical Microplastic 
Test Material

Secondary Microplastics from Food 
Contact Polymer Products

• Composition known and well characterization

• Original products approved for food contact
16

KEY OBSERVATION 1: CURRENT MICROPLASTIC

TEST MATERIALS ARE NOT REPRESENTATIVE
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• Polystyrene

• Spherical, pristine

• Most < 5µm

• 106-9

Size

Shape

Density

20µm

5000µm

Typical Microplastic 
Test Material
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KEY OBSERVATION 1: CURRENT MICROPLASTIC

TEST MATERIALS ARE NOT REPRESENTATIVE

102-3, Aged

Kooi and Koelmans, 2019
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Typical Microplastic 
Test Material
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KEY OBSERVATION 2: POOR QUALITY CONTROL

Characterization Lacking

• Surface properties (charge, hydrophilicity, 
corona, chemical modifications, etc.) 

• Surfactants/dispersants
• Solvents
• Preparation of the test material                     

(e.g. Sonication)
• Property changes in the test system over time

Standardized Study Designs Lacking

• Robust study designs – GLP or GSP
• OECD test guidelines
• Increased applicability for risk assessment
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Microplastics Evaluations

Not representativeCurrent

Within 
5 years

• Selected by real world 

exposure data 

• Heterogenous

• Polymer types

• Size

• Shape

• Surface 

characteristics

• Low overall quality

• Limited suitability

• High quality

• Particles well 

characterization

• Robust study designs

• Well suited for risk 

assessments

• Toxicokinetics refined

• General & specialized hazard 

studies (as needed)

• Risk assessments

Quality & Suitability
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SUMMARY OF MICROPLASTICS HUMAN HEALTH - CURRENT & FUTURE
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NEEDED –COLLABORATIONS BETWEEN DIVERSE SCIENTISTS



General Business
21


