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Abstract: It is now well established that to perform their various functions, cells undergo a large
range of intra and extracellular events, which involve mechanical phenomena at both the micro
and nanoscale. Cells are able to sense forces and stiffness (mechanosensing) and to transduce
them into a cascade of biochemical signals leading to a context specific cell response
(mechanotransduction). At the core of the mechanical activity of cells are the components of
their cytoskeleton acting as contractile cables actuated by proteic nanomotors. The nanoscale is
thus the appropriate one for investigating the organisation of the active mechanical
components and also for the measurement of the exerted forces at a subcellular level . On the
other hand the microscale is adapted for upscaling these investigations to cell aggregates and
tissues. The nanomechanics of cells is today a flourishing domain of activity in which new
methods derived from micro/nanotechnologies have been developed for shedding some light
and quantitative values in the mechanosensing properties of cells. This fundamental activity in
cell biology meets some medical perspectives as mechanical properties of cancer cells and
tumours turned out to differ significantly from normal cells or tissues.

After a short presentation of the biological knowledge related to cell mechanics, | will present
some elegant methods coming from the micro/nano community that starts to become standard
methods. The use of Atomic Force Microscopy (AFM), microfluidic and 3D technologies to sense
the rigidity of cells or to measure the force exerted by living cells will be exemplified through
the investigation of human macrophages.



