Microplastics Health Effects Symposium:
A Webinar Series

Influence of Particle chemistry on Uptake, Transport and Toxicity
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Topics to cover

" Lessons-learned form engineered nanoparticles
" Biomolecular corona?
" Novel approaches in human risk assessment

" Critical points
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Interactions of particles with their environment

\

Aggregation/
agglomeration

® Intrinsic properties

® Size, shape, ...

e Polymer type

® EXxtrinsic properties

e Charge
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® Biomolecules

Hollow Compact
Encapsulated coated
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Effect of stomach and intestinal conditions of particles
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Agglomerates of particles
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Topics to cover

" |Lessons-learned form engineered nanoparticles
®" Biomolecular corona?
" Novel approaches in human risk assessment

" Critical points
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Intestinal uptake

* Transcellular through normal
intestinal enterocytes

e Paracellular transport (between
enterocytes)

* Peyer’s patches intestinal lymphatic
tissue containing M cells = specialized
phagocytotic enterocytes
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Intestinal barrier
L

Enterocvte  M-cell Goblet cell
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Mechanism of uptake

Effects of:

" Intrinsic properties

" Extrinsic properties

On transport rates ...?
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Role of surface coating of particles
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REVIEW ARTICLE

Biomolecular layer on particles [ s

Biomolecular coronas provide the biological
identity of nanosized materials

Marco P. Monopoli'?, Christoffer Aberg', Anna Salvati'? and Kenneth A. Dawson™

Ligand/receptor ‘ Protein with epitope
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Molecules per nanoparticle

Surface coating dependent protein coverage
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Protein corona affects interactions with bacteria

Biomolecules in corona z H pristine NPs
" Microbial fragments g & Q
® Environmental c NPs with corona

e Chemicals éf

e Lipids L

® Proteins

. [ ]
@ Cite This: ACS Nano 2018, 12, 6351-6359

Small Meets Smaller: Effects of Nanomaterials
on MICI‘ObIa| Blology Pathology and Ecology
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Interactions of particles and micro-organisms

A size charge  surface

modification

ﬁ_v,_
uonoelajul wisjuebioosol

WAGENINGEN

EEEEEEEEEEEEEEEEEEE

18



25.0
200

() aBejussiad paseq-ssew apiuey

w =
= = w =}

W) o

1

. P.C E van Kesteren',

Open Access

Particle and Fibre Toxicology

. C Tromp”,

ions

" R B Peters’, k. L A.W. Bleys”, M. K. van der Lee”

H.van Eijleren’, A, K Undas®, A. G Oomen' and H, Bouwmesester™

ICa

Detection of titanium particles in human
M. B. Heringa'

liver and spleen and possible health

Hefinga et al. Faticke and Fitre Taxicobgy (2018) 1515
bettps e ong1 0111 86451 2983-01 8-0251-7
RESEARCH

1LC

7z
7z

2
AR,
T,
VA
prrzZ2Z
Y
przZzzzZ77 7
G R
[z
Y
f
G,
Y i
Vi
i
B
f 7z
R,
b
A
V0
G

N M M M M M M M N

250
200

0.005

4

4

0.8 x 109/kg

LODc (calculated Ti in particles)

85 nm

LODn (number)

15 post mortem human liver spleen
LODs (size)

Particles in human tissues
® Validation of Single particle ICP-HRMS

® Sample preparation techniques

(%) umw..__uu_m._ paseq _E_:E__M_u_tf_
(@)]
Y4
~
(@)
£
i
o
o
Il
n ~
z K
T e
1
!
C N’
—_
o Q
$ 59
5 8-
E ®©
o
‘T
>
|

Particle size bins (nm)

UNIVERSITY & RESEARCH

WAGENINGEN

—



WAGENINGEN

UNIVERSITY & RESEARCH

distance (nm)

20



Article | Open Access | Published: 17 September 2019

Ambient black carbon particles reach the fetal side
of human placenta

Hannelore Bové, Eva Bongaerts, Eli Slenders, Esmée M. Bijnens, Nelly D. Saenen, Wilfried Gyselaers, Peter

Wan Eyken, Michelle Plusquin, Maarten B. J. Roeffaers, Marcel Ameloot & Tim S. Nawrot &

Nature Communications 10, Article number: 3866 (2019) | Cite this article
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Topics to cover

" |Lessons-learned form engineered nanoparticles
" Biomolecular corona?
" Novel approaches in human risk assessment

" Critical points
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When is a nanoplastic toxic?

o0

Intestinal barrier

EXpOSu re Emer|ncvte‘ M-cel‘l Goblet cell
Fate during

digestion )
Absorption
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Novel approaches for testing <-> material diversity

TOXICITY TESTING IN THE 21ST CENTURY

A VISION AND A STRATEGY

Microplastics EP
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A mechanistic approach to understand toxicity

MIE f Key Events | Adverse Outcome

1
Molecular Cellular Organ
Toxicant Organ Organism Population
Interaction Response . - . System - - . -

Adverse Outcome Pathway

Adverse Outcome Pathway Knowledge Base (AOP-KB)

|| Search e AOP.Portal || AOP-KB | Background | How to confribute || HandBook ||

" An Adverse Outcome pathway allows to -

AOP Knowledge Base
structure the experimental work and to integrate = ) WICLCRAtE

‘ =) ’\ portal oﬁ“ﬁz https://acpwiki.org/
in Vitro a S Sa yS T —— + Entry level module for evaluating an AOP’s.

scientific evidence
] ] + Supports OECD review of AOPs
- Main entry pointfor the AOP™B | + Defaut go-to mode for all qualtaiie AOP;)?{ 4
- Searche s ‘

ine for all AOP:

® An AOP is 'blind’ to the chemical of interest: it |

- Alows browsing of review reports . \ pE—
1% Effectopedia
. . https //www_effectopedia.org/
focusses on the biological effect Evm— o

« Provides standard visual representation of
AOPs and associated test methods

1N J

&

Please click on any of the AOP-KB components or third party modules you want to use.
Please note that the AOP-KB is work in progress and interface updates and more functionality will become available soon.
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Main AOPs for particles
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Systemic fate of nanoplastics (and associated chemicals)
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In vitro to in vivo extrapolations: integrate AOP and PBK

models
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Critical points

" Great diversity in materials
" Need for analytical methods
" Development of particle kinetic models (toxicokinetics)

" Which in vitro approach/model to use?

e Cell line; stem cell-based; organ-on-chip models
(toxicodynamics)

" Extrapolation from in vitro to in vivo

" Point of departure (Benchmark Dose Modelling) for Risk Assessment
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