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Résumé / summary 

 

The ability of cells to interact with their extracellular microenvironment, i.e. extracellular matrix or other 

cells, plays a critical role in several fundamental biological processes, such as cell proliferation, 

differentiation, migration, and tissue morphogenesis. Perturbation of tissue rigidity is associated with 

different types of pathology. However, it is sometime difficult to determine if this variation of stiffness is the 

cause or the consequence of the pathology. This is why the characterization of the mechanical properties of 

cells is essential to understand their behavior.  

Several recent reviews describe tools used to study cell mechanics and to apply forces on them. The vast 

majority of conventional methods of measuring the local mechanical properties of cells are based on the use 

of solid probes, such as AFM, so that the measured mechanical properties can strongly depend on the 

contact/adhesion between the probe and the cell.  

In contrast, acoustic waves generated by lasers provide a very adequate tool for probing the mechanical 

properties of biological cells or tissues in a non-contact, non-invasive configuration.  

After having demonstrated [1-3] that it was possible to trace the elasticity at the micrometer scale in 

mummified cells (see fig1), a vast work consists now in envisaging studies in an aqueous medium and on 

living cells, in order to be able to eventually correlate the elastic properties to certain biological features. 
 

 
FIGURE 1 (a) Mapping of the transient reflectivity. In such an image, the cell is clearly pointed out by a smaller amplitude of the echo because of 

acoustic energy transmission into the cell body. (b) Mapping of the acoustic impedance deduced from the echo amplitude at the interface between 
the Ti transducer and cell is shown. Units in MPa . s .m. 
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