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Microfluidic technologies allow precise control of flow and biochemical cues for studying
vascular functions in vitro (vasculature-on-a-chip). Electrical and electrochemical sensors are
well-suited for integration into vasculature-on-a-chip due to the miniature footprint and the
rapid response time: however, an electrochemical sensor with a high spatial resolution is not
fully developed for vasculature-on-a-chip. Here, we integrated a scanning probe microscopy
with vasculature-on-a-chip for the evaluation of vascular functions at single-cell levels. In a
newly designed microfluidic device with an access port for a scanning probe, mechanical
stimuli were imposed on the endothelial cells by applying flow. The topographical changes of
endothelial cells with and without the flow stimuli were monitored using scanning ion
conductance microscopy (SICM). In addition, scanning electrochemical microscopy (SECM)
allowed us to quantify the permeability changes of the electrochemical tracers (ferrocyanide
ion), depending on the culture conditions. Now, we are evaluating the interface of intestinal
epithelium-vasculature in a microfluidic device.
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