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Circulating tumor cells (CTCs), defined as detached cells from the primary tumor and/or metastases that

enter the bloodstream, are present in liquid biopsy samples. However, a special method that can detect and

collect CTCs is required as there are only a few CTCs among millions of other blood cells. We developed

a cell isolation and collection system for recovery single circulating tumor cells (CTCs). In this study, we

evaluated the ability of this system to detect CTCs in patients with lung cancer and confirmed their genu-

ineness using the epidermal growth factor receptor (EGFR). Firstly, we used this system to capture cells by

size. And the presumptive CTCs were counted and tested with digital droplet PCR for EGFR and compared

to the tissue EGFR status to determine whether they were genuine tumor cells. This pilot study indicated

the ability of this system to detect CTCs in patients with lung cancer.
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Fig. 1 A cell isolation and collection system; (Upper)
Schematic diagram of cell isolation and collection system,
(Lower) This system has an open-channel microfluidic
chip-based device that provides direct access to the cells
with a micromanipulator and a micropipette for single cell
picking.
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Table 1 CTCs status and EGFR mutations in lung cancer
patients with detected CTCs. EpCAM, epithelial cell
adhesion molecule; PD-L1, programmed cell death ligand
1; WT, wild-type.

Detected CTC by cell isolation and . )
. Biopsy Tissue
. collection system
Patient EnCAM(+
P (+)or PD-L1(+) | EGER mutation | EGFR mutation
CTC number

L5 9 WT WT

L7 1 WT WT

L10 23 WT WT

L11 2 WT WT
L12 4 WT Exon 19 deletion
L22 3 Exon 19 deletion | Exon 19 deletion
L23 2 Exon 19 deletion | Exon 19 deletion
L24 1 Exon 19 deletion | Exon 19 deletion

CD45-FITC

Hoechst33342

PD-L1-Alexa647

EpCAM-PE

%
o A

Fig. 2 Photographs of a trapped single lung CTCs on the
open-channel microfluidic chip. The cells were stained
on-chip, and Hoechst33342-positive, CD45-negative, and
EpCAM and/or PD-L1-positve cells, assumed to be CTCs,
were collected by a micropipette.
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