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A Microfluidic Chip-based Portable Cancer Diagnosis System for u-Healthcare
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Application of flow cytometry for biomarker-based cancer cells detection has been actively studied for the purpose of cancer screening as well as basic research. Conventional flow cytometers are not, however, adequate for u-healthcare service in terms of its size, cost and complicated operation, which is mainly due to its core components of lasers, photomultipliers(PMTs), and other optical devices. We report a truely portable microfluidic chip-based cancer diagnosis system which operates flow cytometry with simultaneous detection of electrical impedance and fluorescence signal.  The portability can be achieved by our proprietary technologies using a polyelectrolyte gel electrodes (PGEs) and solid-state photomultiplier (SSPM) with a light emitting diode (LED). Particle counting performance was tested with commercialized fluorescence calibration beads (Bangs Lab., USA) by both impedance and fluorescence detection. For real biological sample tests, human ovarian cancer cells  stained by fluorescence tagged anti-body such as anti-EpCAM and anti-CA125 were applied. The proposed system has excellent potential for u-healthcare service as a point-of-care testing type device not only for cancer cell detection, but also for many valuable biomarker-based flow cytometry applications in the near future.
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