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From environments to humans: an extra layer of complexity

Seabirds Atmosphere Mount Everest
26.5 + 2.1 plastic pieces/bird (22) 2-1008 MP/m?/day fallout 3-19MPL™* (28)
Agricultural land

88-2830 MP kg™ (27)

Soil
350-1604 MP kg™1(27)

River
35x10°4 to 0.32 MP L™ (28)

Lake
2.7x10*to 0.03MPL™*
(24)

Shoreline
0.008 - 0.124 MP kg"* (18)

Sea surface
0-2500 g km™%(46)

Seaice
38t0 234 MP m™*(21)

Deep sea water
70.8 particles m™2(20)

Deep sea sediment
0.028 - 0.8 MP mI*}(19)

Thompson, et al. 2024

Microplastics

Modified from Soltani, et al. 2021;
redesigned by Monique Chilton
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Microplastics in the human body

Inhalation
Microplastics can become
- airborne from the wear and tear of
Hair plastic items and synthetic
3.5 MP/individual/day textiles, leading to inhalation
(95) D
Saliva Dietary Intake i
0.33 MP/individual/day Microplastics are found in seafood, @7
(95) salt, beer, honey, and both tap and
bottled water, among other food N
Sputum = and beverage products (87, 91)
1.86-9.78 MP/m|
= Lung
Blood 0.69+0.8 MP/g
1.6 pg/ml (105)
(99) "
A — Bronchoalveolar lavage fluid
Breast milk 0.0918 + 0.0245 MP/ml
20.2 MP/g (104)
Liver 1S.I;II:$='I‘*
3.2MP/g -OMF/g
(100) oo
Kidney* Dermal absorption
0-0.2MP/g Microplastics are present in
(100) various consumer products,
including cosmetics and personal
Colon care items, leading to potential
%;)t 15.4MP/g ingestion or skin contact (91) (==
Meconium
Placenta 54.1 MP/g
0.28 - 18 MP/g (101)
(98,101,103)
N Feces
Saphenous “\) 1-41.8MP
vein tissue 3.33-13.99 pg/g
4.99 +£17.18 MP/g (97,107,108)
(102)

Thompson, et al. 2024



MNP assessment in human samples and potential biases

Contaminati | Particle loss | Analytical Measureme

Sample collection and storage
on interference | nt bias

. Sample X
La boratory preparation collection &
Storage
Laboratory X
Matrix digestion preparation
Negative Positive
controls controls Matrix X X X X
. . . . . digestion
Filtration / Residue isolation
Filtration / X X X
residue
MNP assessment isolation
MNP X X X X
assessment
Microscopy Mass-based
* Morphology (size, * Polymer type
shape, etc.) * Concentration (mass)
- * Polymer type
R A * Concentration (count)
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Techniques used to identify MNP polymers
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Challenges and future directions

= Contamination control

1 i lease papers Archive About v I/ Submit man M B
Science pe e e \ = Criticisms on Py-GC/MS
HOME > SCIENCE > VOL. 386, NO.6720 > TWENTY YEARS OF MICROPLASTIC POLLUTION RESEARCH—WHAT HAVE WE LEARNED? L4 Matrix inte rfe rence: PE, PVC
* Lack of information on morphology

a REVIEW MICROPLASTICS f }\{ u il‘"l 6 “ g =

Twenty years of microplastic pollution research—what

have we learned? = Variability of results: lack of SOPs & inadequate QA/QC

RICHARD C. THOMPSON WINMIE COURTENE-JONES . JULIEN BOUCHER . SABINE PAHL . KAREM RAUBENHEIMER AND ALBERT A. KOELMANS

= Biological plausibility: MPs vs. NPs

= A comprehensive QA/QC framework
* Measures to minimize contaminations
* Repeated measurements: reproducibility and precision
* Negative & positive controls
* Reagents used
e Particle size range
dian * Key parameters used and LOD/LOQ information
* Combining microscopy-based and mass-based methods

The

4 Guar

‘A bombshell’: doubt cast on discovery of microplastics throughout human body
theguardian.com
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Efforts on QA/QC by AURORA

» Standard laboratory procedures

* Duplicated samples

* De Novo collection — quadruple-matrix sampling
» Spatial distribution (placenta)

* Independent lab/cross-method validation
o Py-GC/MS (Emory, UO)
o Microscopy (UU)
o TD-PTR-MS (UU)

e Matrix effect investigations

* Polymer selection/prioritization
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