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Circulating tumor cells (CTCs) from peripheral blood, as “liquid biopsy”, hold important information for cancer detection and monitoring. The enrichment and detection of extremely rare CTCs encounter technologically challenging. A herringbone (HB) microfluidic chip was devised and utilized to capture cancer cells and simulating CTCs, and the higher percent (>90%) of cancer cells was captured efficiently. Furthermore, sensitive fluorescence changes were detected successfully by forming special sandwich structure of quantum dots (QDs)-antibodies (Abs)-cell when cancer cells were captured on the chip. The design of this high-performance detection chip is mainly based on four parts. Firstly, optimized micro mixer structures at the top of the chip channel was designed, which can enhance the multidirectional flow and increase the contact area between cancer cells and antibodies coated on the surface of chip. Secondly, geometrically roughness increased by QDs modified on the bottom of the chip. Thirdly, characteristic antibody was linked on the QDs surface for specific capture of cancer cells. The last one is that more sensitive and variable fluorescence was detected once the cells were captured on the sandwich structured chip. In conclusion, the microfluidic chip can be applied as “fluorescence signal on” detection device for cancer cells counting and diagnosis. With its easy operation, small volume, high sensitivity and high-throughput screening capabilities, this microﬂuidic device is potentially useful for clinical cancer diagnosis and tailoring treatment approaches.
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