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Online monitoring of cellular metabolism involved in
cell growth and differentiation contributes to a better 

understanding cellular condition. However, conventional 
methods of cellular monitoring only measure discrete 
time-based data of cell condition, because they rely on 
intermittent sample extraction. Therefore, an online 
measurement method is highly desired to obtain a more 
detailed and dynamic information about cell activity. In 
this study, we developed a cell-based microfluidic device, 
which is integrated an electrochemical sensor, for online 
measurement of cellular glucose consumption under 
perfusion culture. The developed device consists of the 
cell culture chamber and sensor areas. Glucose sensor is 

based on the immobilization of mixture of glucose oxidase 
and Nafion on the surface of electrodes. The electrodes 
are band Pt and Ag/AgCl band electrode. To validate a 
function of the device, we measured glucose consumption 
of HepG2 cells using the device. As result of our preliminary 
test, the online measurement of the difference of glucose 
concentration by cells succeeded using the device. The cell-
based assay platform, which is integrated with a sensor and 
a perfusion system, was expected to improve measurement 
accuracy and efficiency, leading to the discovery of new 
tools in such wide-ranging fields as drug discovery, life 
sciences, and medical research. 
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