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It is now well acknowledged that mechanics is playing an important role on cell fate and 
behavior [1]. It is true for processes as different as embryonic development, blood clotting or 
tumor growth. To understand these behaviors, and disentangle mechanics versus genetics 
cues, biophysicists currently search to establish a rigorous quantitative description of tissue 
mechanics. The bottleneck lies in the in-situ determination of forces and stresses within live 
tissues. In this young and quickly developing field, an idea has recently emerged : introducing 
well controlled soft probes, of known rigidity, inside living tissues (see Figure). 
 

 
Figure : A cellular aggregate aspirated through a 
microfluidics channel observed in three dimensions 
using two-photon microscopy. Hypothetic polymeric 
soft probes (white) illustrate how measuring their 
deformation will help getting information on the stress 
within the aggregates. The left probe remains circular 
while the right probe is strongly deformed. 
 
 
Recently, liquid probes have already been successfully 
introduced [2] both in cellular aggregates and in living 
tissues, providing unique information in the normal 

stress differences. In order to obtain the complete measurement of stresses, tailor made elastic 
polymeric probes would be ideal. We have developed feasibility tests and identified the next 
steps : designing the material with optimal rigidity and size, reproducibly producing spherical 
micro-probes, introducing them inside tissues, and imaging them in dynamic conditions 
within the optimal time and space resolution. 
 
The intern will join a collaboration between biophysicists. Experiments will be conducted in 
the Institut Lumière-Matière (Lyon) while the analysis and modelling will be developed in 
MSC (Paris). 
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