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Elucidation of the mechanism of protein permeability in glomerulus utilizing
microfluidics model
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The wall of the glomerular loop in kidney plays a crucial role as a
filtration barrier that filters out urine from the blood, and is composed of three layers:
epithelial cells, endothelial cells, and the basement membrane between them. In this study, we
created a filtration barrier model by culturing both of human glomerular epithelial (podocyte) cell
line and glomerular endothelial cell line on each surface of the septal wall in a microfluidic
device, and applied not only hydrostatic pressure but also shear stress that is mimicking blood and
urine flow to the filtration barrier. We have achieved the reproduction of the normal glomerular
filtration barrier model and the creation of a filtration barrier failure model that shows a
significant increase in permeability of high molecular weight proteins without losing podocyte on
the septal surface under the shear stress.
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