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Airborne nanopollutants (NPs) emitted by combustion processes or
industrial activities, are increasingly recognized for their potential impact
on human health [1-2]. Due to their small size and high surface reactivity,
these NPs can translocate from the lungs into the bloodstream [2]. Once in
biological fluids, a protein corona forms, alters their surface properties
and governs interactions with the vascular endothelium and haemostasis
mechanisms. The biological effects of NPs remain elusive due to the
complexity of the protein corona and the lack of standardized models. To
address these challenges, a microphysiological platform is being
developed to form NPs coronas under flow, monitor endothelial
responses, and assess effects on primary haemostasis.
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Design and Simulations:
Validation of flow velocities in the first device
design using COMSOL multiphysics.

channel height: 25 ym, channel width: as indicated in the figure

Confocal Microscopy: )
The observation of a single protein on a NP can
be performed using confocal microscopy.
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Device Characterization: Based on previous work from the Interrg{g
To verify whether the velocity profiles in the project BLOODE and ANR project GHOST.
device correspond to those calculated, front
tracking experiments will be performed. Af
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Integration of components /
Wy
The three modules —protein corona formation,

endothelium-on-chip, and haemostasis— will be integrated ~ Blood  pevice 1: Device 2: Endothelium-On-Chip
to simulate the biological interactions of NPs. - Physiological Circulation
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