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Chemicals in plastic

10000 substances used in
plastics (Wang et al 2021)

« 350 000 chemicals and
mixtures on the global market
(Wang et al, 2020)
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Chemicals in plastic

Pellets as vectors for
chemicals

Pellet Watch
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* Industrial products for a variety of uses

including dielectric fluid, heat medium, -DDT and its mgmbu.]“:g such as
and lubricants. DDE and DDD.
- Endocrine disrupting chemicals /| +DDT was used as insecticides
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Human health effects

Toxic chemicals in plastics?

HH, harmonized CLP

Persistent /\9 PBT/vPVB,

Bioaccumulative EU
Toxic
e 3377 substances that can be used
in plastic packaging

HH, advisory cLP

* 906 chemicals were confirmed

. Environmental
* 148 known toxicants
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ENV, - REACH
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UNEP . ) )
atleastone’ | Endocrine disrupting
List of 148 most hazardous chemicals compounds

Groh et al (2019)



Effects of microplastics?

 Chemical effects
* Polymer effects
* Particle effects %




MPs in the environment vs MPs In the lab...
SIZING UP MICROPLASTICS

Laboratory scientists studying how microplastics affect organisms use
shapes and sizes that are different from the microplastics detected in
environmental assays. The tiniest specks, or nanoplastics, measuring less
than 1 micrometre across, are rarely reported in environmental studies
because they are so hard to detect.

Study type Number of times recorded
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*Mature analysis of 136 detection and 159 exposure studies.



What is known and unknown about the effects of
plastic pollution: Ameta-analysis and systematic review
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Bucci et al (2020)
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What is known and unknown about the effects of
plastic pollution: Ameta-analysis and systematic review

A) Effect was tested and detected
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What is known and unknown about the effects of
plastic pollution: Ameta-analysis and systematic review

A) Effect was tested and detected B) Effect was tested and not detected

Ecosystem

Assemblage No. null effects
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0
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Size of debris Size of debris

Bucci et al (2020)



MPs sizes
reported in
field samples

Size matters...
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Fed rainbow trout 250-400pum PS MPs (2000 /day)
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Asmonaite et al (2018)

Fed mice 1-4um PE MPs (0.2ug/g/day)
e Decrease in mucin production

* Increased amino acid metabolism

e Changes in gut microbiome

——— P, 5 2,
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Sun et al (2021)

Alburnin{ALE)T GlobuliniGLE)T

Fed mice 1-10 OR 50-100 um PS
MPs (0.2ug/g/day)
* Oxidative stress, ROS

* Mpyoblasts -> adipocytes
* Smaller particles more
toxic fo'e
o

Control

20X ‘

Wang et al (2021)
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Chemicals...
Negligible transfer of chemicals

fro m MPs Koelmans et al (2013)
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Chemicals...

Negligible transfer of chemicals
from MPs Koelmans et al (2013)

Ing ing
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Absorption from
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Low transfer of chemicals from MPs

Fed stickleback 3 different particles (PS, PE, silica) and 3
different chemicals with different MOA, LogKow

* Uptake of chemicals
* Metabolism, detoxification
* Biomarker effects

e Exposure via food chain is more significant

Asmonaite et al (2020) Bpur et al (2020) 3




Chemicals...

Negligible transfer of chemicals
from MPs Koelmans et al (2013)

bl — %Gl (1 . e—(k1+%kg)GRTg)

C =
PLRt k1 i MPL kz
M,
— o e B
P o
Organic matter
ingestion (3)
Plastic -
ingestion (4) * Egestion [Jﬂ}
siece, :
L -
*# “Pantitioning (1) A
Particle retantion (8]
Dermal uplake (2)
HLBs Elimination (7)
Absorplion from plastic (5) “afy Warm growth (9)

Absorption from
organic matter (5)

Low transfer of chemicals from MPs

Fed stickleback 3 different particles (PS, PE, silica) and 3
different chemicals with different MOA, LogKow

* Uptake of chemicals
* Metabolism, detoxification
* Biomarker effects

e Exposure via food chain is more significant

Asmonaite et al (2020) Bour et al (2020) 3

Leaching of toxic chemicals from textiles

Exposed trout and zebrafish
Toxic effects in in vitro tests
Biomarker effects in trout

S8  Metabolism, detoxification

Carney Almroth et al (2021)
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