Moving towards the creation of standards
for MNP research

Dr. Laurens Mandemaker, AURORA researcher, Utrecht University

AURORA Final Event, Maastricht, The Netherlands| May 21, 2026




%

l!,"" H
w—iy ot
A 5
-l.' -‘I‘
.-o*-
LT ) 1

T

Risk «x Hazard x Exposure

|

AURORA Final Event, Maastricht, The Netherlands| May 21, 2026

Plasticizers
Flame retardants

Antioxidants
Scavengers
Stabilizers
Pigments




...but so far, no diversity in assessments

Plastic waste distribution (2015)?!
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“Fluorescent NPs” in literature (<2025)2
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Nanoprecipitation
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Polymerization
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‘/Dye molecule
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Emulsion polymerization:
Common strategy for commercial
particles

Mostly PS or PMMA

Nanoprecipitation:

‘Bottom-up’, but actually
reshaping/recycling method

Allows a variety of polymers and/or
markers

Physical degradation (milling):
Yield for lower particles extremely
low

Product too diverse for systematic
approach 4



Particle synthesis — The real deal
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Parameter control

PA synthesized later
On demand as a particle, not a fiber
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Fluorescent markers — Case studies
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= Actin: SiR-actin kit (ex/em 652/674), pink or red

=  Cellmembrane: Vybrant™ (ex/em 553/570), not shown

= Nuclei: Dapi (ex/em 359/457), blue

=  Credits to NIOZ partners Lia Corbett, Erik Zettler and Linda Amaral-Zettler for ciliate work
= Credits to Hanna Dusza (IRAS, UU) for BeWo cell work



Towards MNP standards

* Nanoprecipitation to have control, yet realism
» Scale, polymer types, size (?)

* Robust markers to enable in-vitro/in-vivo studies
 Toxicity, uptake, translocation, etc.

* Accessible methodology to understand what influences MNP hazards
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