3D vasculature-on-a-chip: a model of perfused human coronary artery endothelial microvessel for studying monocyte to
endothelium adhesion under flow

C Poussin?, V van Duinen?, H L Lanz?, A van den Heuvel?, Kramer B?, A Laurent!, M Van Der Toorn?, M C Peitsch?, ] Hoeng! and J Joore?

IPhilip Morris International R&D, Philip Morris Products S.A., Quai Jeanrenaud 5, 2000 Neuchdtel, Switzerland (part of Philio Morris International group of companies)
’Mimetas BV, J.H.Oortweg 19, 2333 CH Leiden, the Netherlands Abstract: 312 / Poster Board: T B36

Genetic predispositions and lifestyle can promote atherogenesis that may ultimately
lead to cardiovascular adverse events. To study vascular functions and disorders under
flow, we envisioned the development of a perfused 3D vasculature model that mimics
the in vivo situation.

Using the OrganoPlate®, a microfluidic 3D cell culture plate supporting up to 96 tissue
models, we have established culture conditions for the formation of microvessels
using primary human coronary artery endothelial cells. After 4h-treatment with
various concentrations of TNF-Alpha, fluorescently-labeled monocytic cells were
perfused into endothelial cell microvessels and adherent monocytes were quantified
from captured images, showing a concentration-dependent increase of cell adhesion
to endothelial cell microvessels.

In conclusion, the innovation of 3D vasculature models will open new avenues for
vascular disease research and applications in pharmacology and toxicology compound

screening in vitro.

OrganoPlate® is a microfluidics-based culture plate that enables
culturing and screening of a wide range of physiologically relevant
organ and tissue models.

* 3D micro-vessel model using primary human artery coronary
endothelial cells (HCAECs) are developed in the OrganoPlates.
 The steps include the optimization of cell culture conditions in
3D and the quantification of barrier formation and integrity
through cell structure staining and imaging, and the perfusion

of fluorescent-labeled beads, respectively.
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