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Research progress of integrating electrical impedance sensors
with microfluidic chips in cell detection

GONG Guangjie', WANG Jie', ZHANG Tenghan', LI Qingyong', SUN Xuanrong"*"

1 College of Pharmaceutical Science, Zhejiang University of Technology, Hangzhou 310006, Zhejiang, China
2 Collaborative Innovation Center of Yangtze River Delta Region Green Pharmaceuticals, Hangzhou 310006,
Zhejiang, China

Abstract: Cell culture is a fundamental tool for cell-based assays in biological and preclinical
research. The measurements of cell culture, including cell count, viability, and metabolic
activity, can reflect the conditions of cells under culture conditions. The conventional cell
culture and detection methods have problems such as high consumption of reagents and samples,
inability to monitor cell status in real time, and difficulty in spatiotemporally adjusting the cell
microenvironment. A cell impedance sensor measures changes in the electrical impedance of
cells through alternating current, enabling real-time monitoring of impedance changes caused by
cell activities such as attachment, growth, proliferation, and migration. Microfluidic chips are
praised for reducing complex biological processes, integrating multiple analysis modes, and
achieving high automation in detection. Integrating microfluidic chips with cell impedance
sensors greatly improves the capability and efficiency of cell-related analysis. This review
outlines the application of microfluidic chip-based impedance sensors in 2D and 3D cell
systems and summarizes the research progress in application of such sensors in research on cell
growth, proliferation, viability, metabolic activity, and drug screening. Finally, this review
prospects the future development trends and possible challenges, providing ideas for the
development of microfluidic chips integrated with electrical impedance sensors in drug
screening.

Keywords: microfluidic; impedance; biosensing; 2D and 3D cell culture; drug screening
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Figure 3 Schematic diagram of the detection principle of impedance sensor in cell gel mixed system™"-.
Electrical pathways in cellular and cell-free systems under the action of an electric field applied by a vertical

electrode pair.
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