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Development of a System Utilizing Dielectrophoresis for Detection and
Analysis of Rare Tumor Cells in Peripheral Blood

Toshifumi MOGAMI
Atsushi MORIMOTO
Kazuki 1JIMA
Yasuyuki AKIYAMA
Koji KATAYAMA
Toru FUTAMI

O Circulating tumor cells (CTCs) are tumor cells shedding from the primary tumor and are circulating in the blood
stream of patients with metastatic cancer. The number of CTCs in peripheral blood predicts survival of patients.
In addition, CTCs are expected to be a source for the molecular characterization of primary tumors. To date, a
variety of systems for detection and analysis of CTCs have been developed, after appearance of the CellSearch®
System firstly approved by the U.S. Food and Drug Administration (FDA) as a CTCs enumeration system. In this
study, we aimed to develop a capture system for molecular characterization of single CTCs based on a high-density
dielectrophoretic microwell array technology. In order to verify our method, we performed preclinical tests utilizing
model specimen where cancer cell lines were spiked in whole blood obtained from healthy donors. The development
of the system was performed in the following four processes; (1) process to enrich the cancer cells by the negative
enrichment manner from a model specimen; (2) process to entrap the enriched cells in microwell array; (3) process
of immunofluorescent staining of the entrapped cells followed by fluorescent microscopic detection, and (4) process
to isolate the detected cancer cells in order to perform genetic analysis. As a result, our system showed a high
detection rate and an excellent linearity for the number of cancer cells spiked into the specimen, demonstrating a
prominent performance compared with the CellSearch® system. Furthermore, we performed a genetic analyses of
single isolated lung cancer cells from microwell array, and successfully detected alterations in the EGFR gene. As
mentioned above, we have established a reliable CTCs detection and analysis system utilizing dielectrophoretic
microwell array technology. Results of a proof-of-principle preclinical study indicated that this system has potential

for the molecular characterization of captured CTCs from patients.
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Fig.O O Plots of the number of detected cells against the number of spiked cells in the spikelin experiment
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