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GOLDEN CABE BILTBR Raper filter
O—ILTYUT4ILA— w e R—N—T 4 LR — W=
(A—F—8) Troloxt#Z = pmol/g (A—E—2) TroloxtBZZ pmol/g
1 (14.029 g) 196.257 1 (14.030 g) 211.762
2 (14.026 g) 191.756 2 (14.027 g) 206.309
3 (14.037 ) 187.063 3 (14.025 Q) 191.086
Fi 191.698 i 203.053
BRERE 2.172 BRERE 5.052
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GOLDEN CAERE EILTFER Raper filter
S1==11)) [1==11))
J—ILTrI74)03— |00y VEBE|( VOO VER| | R—N\—D 4 )LE— (v O00OFVEEE|V 005 VER

(a—Ee—&) ug/mL Eg -y (a—Ee—&) ug/mL £SR3
(mag/q) (ma/q)

1 (14.029 g) 402.357 5.97 1 (14.030 g) 427.281 6.27

2 (14.026 g) 397.312 5.95 2 (14.027 g) 429.088 6.33

3 (14.037 q) 404.784 6.00 3 (14.025 q) 409.782 6.25

Tty 401.484 5.97 Tty 422.050 6.29
ZAENE 1.797 0.012 ZHERE 5.026 0.019
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A)Paper filter
B) GOLDEN CAFE FILTER
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Circulatin Tumor Cell
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Development of a New Rapid Isolation Device for
Circulating Tumor Cells (CTCs) Using 3D Palladium Filter
and Its Application for Genetic Analysis

Akiko Yusa'*%, Makoto Toneri>%, Taisuke Masuda®, Seiji Ito?, Shuhei Yamamoto®, Mina Okochi*,
Naoto Kondo®, Hiroji Iwata®, Yasushi Yatabe®, Yoshiyuki Ichinosawa’, Seichin Kinuta’, Eisaku Kondo?,
Hiroyuki Honda®, Fumihito Arai>, Hayao Nakanishi®

1 Aichi Science and Technology Foundation, Knowledge Hub Aichi, Priority Research Projects, Japan, 2Department of Gastrointestinal Surgery, Aichi Cancer Center
Central Hospital, Japan, 3 Department of Micro-Nano Systems Engineering, Graduate School of Engineering, Nagoya University, Japan, 4 Department of Biotechnogloy,
Graduate School of Enginesring, Nagoya University, Japan, 5 Department of Breast Oncology, Aichi Cancer Center Central Hospital, Japan, 6 Department of Pathology and
Molecular Diagnostics, Aichi Cancer Center Central Hospital, Japan, 7 Optnics Precision Co,, Ltd., Japan, 8 Division of Oncological Pathology, Aichi Cancer Center Research
Institute, Japan

Abstract

Circulating tumor cells (CTCs) in the blood of patients with epithelial malignancies provide a promising and minimally
invasive source for early detection of metastasis, monitoring of therapeutic effects and basic research addressing the
mechanism of metastasis. In this study, we developed a new filtration-based, sensitive CTC isolation device. This device
consists of a 3-dimensional (3D) palladium (Pd) filter with an 8 um-sized pore in the lower layer and a 30 um-sized pocket in
the upper layer to trap CTCs on a filter micro-fabricated by precise lithagraphy plus electroforming process. This is a simple
pump-less device driven by gravity flow and can enrich CTCs from whole blood within 20 min. After on-device staining of
CTCs for 30 mlr\ the filter cassette was removed from the device, fixed in a cassette holder and set up on the upright
and isolation of CTCs for subsequent genetic analysis from the beginning were
completed within 15 hrand 2 hr, respecti Cell spike il that the recovery rate of tumor cells
from blood by this Pd filter device was more than 85%. Single living tumor cells were efficiently isolated from these spiked
tumor cells by a micromanipulator, and KRAS mutation, HER2 gene amplification and overexpression, for example, were
successfully detected from such isolated slngle tumor cells Sequential analysis of blood from mice bearing metastasis
revealed that CTC increased with pi of , a significant increase in the number of CTCs from

the blood of patients with metastatic breast cancer was observed compared with patients without metastasis and healthy
volunteers. These results suggest that this new 3D Pd filter-based device would be a useful tool for the rapid, cost effective
and sensitive detection, enumeration, isolation and genetic analysis of CTCs from peripheral blood in both predlinical and
dlinical settings.
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