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Regulating adhesion of blood cells to the vessel wall
(with a bit of optics)

Blood cell / vessel wall interactions are critical both for the
flow of red blood cells, and for the control of white blood cell
adhesion to the walls (e.g. at a site of inflammation). However, the
biochemical and mechanical cues governing their tight regulation
are still poorly understood, in particular because of the challenge
of non-invasive investigation of cell-wall short-range interactions
under flow in a complex environment.

Using a home-built platform combining advanced biochemical surface functionalization, microfluidics
and high-speed interferometric imaging, we have investigated experimentally the role of the softness of the
vessel wall outer layer in the regulation of blood cell homing under flow. This brush, named glycocalyx
and mainly composed of polysaccharides, is both thick (up to 1um) and extremely soft (down to a few Pa
in compression modulus). In this presentation, | will illustrate with experimental data and modelling how
the glycocalyx acts as a gatekeeper for the adhesion to the blood vessel wall, and discuss the importance of
soft adhesion in biology and its underlying soft matter concepts.
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