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Multi-Functional DEP Chip System for Diagnosis of
Different-Grade Bladder Cancer Cells
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In this work, a dielectrophoretic (DEP) chip with multi-layer electrodes and a micro-cavity array was developed
for programmable manipulations and impedance measurement of bladder cancer cells. Impedance sensing of
single cells could be performed as follows: Firstly, cells were trapped in a micro-cavity array by negative DEP
force constructed by top and middle electrodes; then, the impedance measurement for discrimination of different
grades of bladder cancer cells was accomplished by the middle and bottom electrodes. After impedance sensing,
the individual releasing of trapped cells was achieved by negative DEP force using top and bottom electrodes in
order to collect the identified cells once more. In the experimental results, the capability of electrical manipulation
successfully demonstrated by human bladder cancer cells (TSGH8301 and T24). Consequently, the DEP chip
provides an excellent platform technology for lab-on-a-chip (LOC) or micro-total-analysis-system (micro TAS).
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