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Electrical characterization of renal proximal tubule epithelial cell on-a-chip
for a nephrotoxic drug screening technology
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In this study, we developed a microfluidic system to measure a
trans-pithelial electrical resistance (TEER). Immortalized renal proximal tubule epithelial cells
were cultured and the TEER of the monolayer was measured in real-time. After the formation of the
monolayer, nephrotoxic drugs were introduced and the decrease in TEER was monitored due to a drug
induced cellular damage on the monolayer of RPTEC.

Moreover, we monitored capacitance of the monolayer and found that capacitance drastically changed
due to a void in the monolayer caused by cellular toxicity of the drugs. These results indicated
that capacitance as well as TEER were possibly considered as a biomarker for nephrotoxicity. We
beleive that these results will promote the drug screening technology with organ-on-a-chips.
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