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Electrohydraulic properties of tissues 
 
In addition to generating forces and reacting to mechanical cues, tissues are capable of 
actively transporting fluids and of creating electric currents. Tissues hydraulic properties are 
crucial during morphogenesis: for instance, mammalian embryos self-organize around 
spherical fluid cavities (lumens) [1]. Similarly, bioelectric properties of nonexcitable cells are 
crucial during wound healing [2], and suspected to play a role in tissue patterning [3]. 
 
Theoretical modelling of cell tissues however often focuses on their active mechanical 
properties, while their bioelectric and hydraulic abilities have remained largely undiscussed. 
The goal of this internship will therefore be to construct and explore cell-based or continuum 
models that bring together tissue mechanical, electrical and hydraulic properties. Depending 
on the student skills and tastes, several directions could be considered: 
   - construct cell-based numerical models, inspired by the vertex model [4], that include 
explicitly fluid transport, 
   - develop coarse-grained, continuum models of tissues that include electrohydraulic 
properties [5,6] 
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