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Detection of Cancer Cells Viability Using Electric Impedance
Sensing Chips
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The principle of electrochemical impedance spectroscopy (EIS) assay is that cell has
high resistance for current when they attach to the electrode surface. In this study,
indium tin oxide (ITO)-based electrodes were made on a chip for detecting the growth
curves of NIH3T3, MG63 and HL60 cells. In addition, the ITO-chip was also used for
cytotoxicity experiment. Changes in cellular behavior, including suspension,
attachment, growth and deattachment, of NIH3T3, MG63 and HL60 cells were
monitored by the chip when they were challenged with lipopolysaccharides (LPS) and
mitoxantrone (MX), respectively. Our results showed that, in the proliferation
detection of NIH3T3 cell, high correlation was found within 48 hrs when comparing
the results obtained from MTT tests and our ITO-chip (R2 =0.8916 > P < 0.01).
Similar results were also found for MG63 experiments at 24 hrs (R2 = 0.6519, P >



0.05). In the cytotoxicity tests, our ITO-chip demonstrated high sensitive results at
early experimental stage. For NIH3T3 cell high correlations between impedance ratio
value (IRV) and cell viability was found (R2 = 0.822, P > 0.05). For MG63 cell, such
a high correlation can be found within 24 hrs of experiment (R2 = 0.9709, P > 0.05).
In this study, IRV, a standardized value of measured impedance ratio value, was used
as a parameter to describe cell growth and cytotoxicity on ITO-chip. We found it is
sensitive for EIS detection of attachment cell. However, by using capacitance ratio
value (CRV), we failed to detect the cell behavior of HL60 cultured in 100% fetal
bovine serum (FBS). This is because a high background in CRV was detected when
FBS was used to culture medium. In conclusion, the biochip developed in our lab can
monitor cellular behavior of attachment cell without additional biochemical and
immune-labeling Kits.



