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The limits of renal replacement therapies, and their costs, require that new strategies are urgently 
studied to find more effective treatment. The main cause of these pathologies is the loss of 
permeability of the kidney filtering membrane to plasma water. The functions of this membrane depend 
on endothelial cells and podocytes, and the progression of the disease is caused by the loss of 
podocytes that detach from the membrane and are lost in the urine. The drugs available today are able 
to only partially slow down the disease. Studies so far have failed to take account of the mechanical 
stresses induced on these cells by the passage of filtered fluid through the membrane. Direct 
observations of these phenomena are not possible because of the very small size (in the order of 
nanometers) of these structures and the difficulty of conducting studies in living organisms such as 
experimental animals. The aim of the project is to develop an innovative system based on organ-on-
chip technology to grow endothelial and podocytes cells adhering to a semi-permeable elastic 
membrane and expose them to controlled flow and pressure conditions. The microfluidic system will 
have to reproduce the structure and function of the glomerular filtration wall to study the effect of 
filtration on the cell biology that compose it. The system will also be able to test in vitro new molecules 
that may favor the mechanical strength of these cells under conditions that simulate pathological ones. 
The system will also allow us to study in vitro the behavior of kidney-derived kidney cells. In fact, the 
differentiation of induced pluripotent cells (iPS, obtained from patients with chronic nephropathy) in 
endothelial cells and podocytes, can be used to better understand the mechanisms responsible for 
these pathologies and to study the response to pharmacological treatments at the individual patient 
level. 


