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Development of Microfluidic Devices for Circulating Tumor Cell Separation

TAKATA, Koji

3,500,000

CTC
CTC

Deterministic Lateral Displacement

CTC

CTC
CTC
CTC CTC
CTC

Circulating tumor cells (CTC) are tumor-derived cells circulating in
bloodstream and could be the origin of lethal metastatic disease. Easy-to-use and high-throughput
methods for CTC separation have potential to be used in innovative cancer therapy, next-generation
diagnosis, personalized medicine, fundamental metastasis research, etc. In this study, we newly
developed a microfluidic device which could easily separate CTCs, and devices which could be used
for high-throughput cell separation. These devices were tested using blood sample spiked with

cultured cancer cells, and we showed that the devices could successfully separate cultered cancer
cells.
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Large Small
Sample ceI_I ceI_I L?gﬂe
fraction | fraction (%) Fraction (%
(cells) (cells) | X/(X+Y)x100 lls) 7 (1-Z/(5x10%))x100
X v (cells)
1281 9 99.3 1035 99.979
Blood
(rat) 1239 18 98.6 | 98.0 467 99.991
MCF-7 1029 41 96.2 240 99.995
688 8 98.9 - -
Buffer 99.2
903 5 99.4 - -
909 77 92.2 1075 99.979
Blood
(rat) 1002 36 965 | 948 | 1169 99.977
MDA-MB-231 711 32 95.8 859 99.983
528 10 98.1 - -
Buffer 96.7
552 27 95.3 - -
MDA-MB-231 MCF-7
MDA-MB-231 299 2 99%
MCF-7 93 3 96%
2mL/min
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High expression of carcinoembryonic antigen and telomerase reverse transcriptase in circulating 2018
tumor cells is associated with poor clinical response to the immune checkpoint inhibitor
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