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Abstract:
In some sense, the human body is a large group of cell assemblies immersed in various
physiological micro-environments, such as glomerulus, alveoli, and vascular networks.
For this reason, microfluidics has become increasingly popular in studying how
tissues are formed as well as how their organization and functioning are affected by
diseases. Compared to normal dish culture, the volume of culture medium in a
microfluidic device is at nanoliter-scale, similar to that in vivo. A microfluidic system
could also sustain autocrine and paracrine factors to keep the interactions of cells
because of its alterable physiological volume ratio between cells and extracellular
matrix, which is also difficult to achieve in conventional culturing techniques. Finally,
the fact that we can control the flow rate and duration in the micro-channel, and
therefore adjust the shear stress sensed by the cells, also provide a more realistic
mechanical micro-environment mimicking the in vivo situation. In this talk, I will
present a microfluidic system we have designed to investigate the influences of
disease such as biliary atresia on the functioning of bile duct as well as the efficacy of
possible treatment strategies.
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