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Microfluidics-Based Circulating Tumor Cells Separation ®
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Abstract Circulating tumor cells (CTCs), a “liquid biopsy” circulating in the cancer patients’ peripheral
blood, play an important role in the therapeutic and diagnostic of cancer. Due to the extremely low concentration
of CTCs in blood, enrichment has been regarded as an essential pre-treament step for efficient detection of CTCs.
Traditional macroscopic separation schemes have achieved a large success in CTCs enrichment. However, these
methods still suffer from some disadvantages such as time consuming, large volume blood samples required, easy
to lose target cells and labor-intensive. Microfluidics, which integrates physical, chemical and biological
technologies at microscale level, provides a miniaturized, low-cost and protable tool for efficient CTCs
separation. In this review, we cover the recent advances in passive and active microfluidic CTCs separation
methods. The detail working principles, biomedical applications, advantages and drawbacks of these methods are
discussed, and a novel multistage microfluidic chip for CTCs separation is also proposed. Finally, we discuss the
critical concerns and the future trends of CTCs separation microfluidic devices in clinical applications.
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FA AR Z2 10 43 S H D L R A e VR 4 BB
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SRS (0 0L 76 B — HEAL #7251 1) S A% 2 AH 4B A9 U
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fil, He4h, Holm 45 ™ i (R AL T 338 BOIR B2 , %S
241K TR (1% 2 £ R AT IR 20 40 I A T A 25 S, T
TR 99. 5% Y2141 L, 52 B0 5 10 43 85 o

DLD F531 Hp f) 37 4 AR AT LR [ I, 25 7T LA S
HABIE AR . Loutherback %5 ™" &1 T = ff ¥ ) <7 1
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A5 PR G AE AR 2.5 mm 98,25 mm KA E
i E 42 pm 5] B Eg = A JE DLD (551, K 3 (c) fir
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CTCs B AEFRE AR, A vk BE AR A Ak 3. 4
o FEHAMLAESE T, Zeming 451 R % pE ) 41 41 iy
25 B AR BRE SRR A a5, 5 1 8 3 (d) iR Al
5L 7= AR i A 1Y 17 B SEAE 9 DLD [ 51 25
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R8T 40, 3 RE T 5 35 1.7 mL/min, 43 IS 9 40
L () T 32 185 T 80% K /KL T 3T i 3 1 3 3
S 43 T2 R D S, TV A TR MR 9 3 PR R/
ST 37 A I 45 40 R ) K AR o 4
R0 B 3 R IS, A A AN 48 B T o R 3
S, {6 T AR TR 0 T 6 Tk PR

3 K5 PR e AR 3 15 00 L 5 5 8 X R i
FEAT R T BRAE , LA 3k S T 141 459 A R S B
D % P 25 3 ke A 5 0 2 R T 0 K
AR, {0 H A 43 e B AR A S X RE S TR
T, ELURCE 53 S0 42 0 1 0 308 7 A L e i ol
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L[] I B4 1 A e M 4 10— e 3l 43 ik 4
AR, 432 4 3 R X AT, S HG R B 3 1LY P
4 955 0 3 24 SR A 75 4l BE 4 AR 9 B P L L4
B 2% S AT A T T L0 ARG I 1 5K

2.5 iAok
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