EREMNE F36L FSH 2021510A
Journal of Medical Biomechanics, Vol. 36 No.5, Oct. 2021 783

X E RS :1004-7220(2021)05-0783-07

BT 5 [0 i Bl #8 A 77 ik B 18 B0 B s 4 e 4 AR
BFIEHES SN

i*&%{%la,lb’ }3‘—_— 7‘$2’ %_‘ﬂ_%lc’ ii’g’ij—:‘la,lh
(1. EWZGERY a W TREFEALRE, b BEE KA SRAUEIMEALRE, o EYEETRER,
i 200240 2. RIMEASE KA BAEBER A BE R B B AR, LI 200120)

WE. B WFSIEFNE M (circulating tumor cells, CTC) 7E LI H Y32 shad B2 LA K CellCollector HUEEEF X CTC
MYIERHLEL, #8978 CTC KL B SR PRI EEOC R, F75E BT Fluent F1 EDEM $CfF 1o 80 1) 3 [ 48 5 119
PIARIR T8 T v, 37 I3 3 07 2# BB K CTC 20 43 38 fi B 0, JF J AN W] CTC ¥ B T2 00 WY AR e M4 L
ZR  CellCollectorUFEET ) CTC IFRER SR CTC W Z 12 I W IEASG . CTC W BRI, HUAE £ A> Kt 1] X
B AR AR 2 CTC UKL 3R — 2 AR SR M 5 BB Mk BE 3 0, CTC i 4R ECHE B[] | A 39 5 PR AR 4 ] B 4 ¢ 5 4
BEZIgI, #5ie RS TR WL PAT CTC MR e 5N EE I 2L T C R O CellCollector MYl IR
it FRAR HE SRR B 7 2= L R .

SR AR NN s B R IERS G PRI BUE A

RESES: R318.01 NEARES: A

DOI: 10. 16156/j.1004-7220. 2021. 05. 019

Simulation and Analysis of Capture Characteristics of Circulating
Tumor Cells Based on Unidirectional Fluid-Solid Interaction
Method

WANG Jianyao'*'", ZHUANG Chun’*, QI Shifei', WANG Hongdong'®"

(1a. State Key Laboratory of Ocean Engineering, 1b. Key Laboratory of Marine Intelligent Equipment & System
of Ministry of Education, Ic. School of Biomedical Engineering, Shanghai Jiao Tong University, Shanghai
200240, China; 2. Department of Gastrointestinal Surgery, Renji Hospital, Shanghai Jiao Tong University
School of Medicine, Shanghai 200120, China)

Abstract; Objective To study movement process of circulating tumor cells (CTCs) in the blood and mechanism
of CTC capture by CellCollector, and reveal relationship between the detected CTC numbers and the actual CTC
concentration in the body. Methods Based on Fluent and EDEM software, the unidirectional fluid-solid interaction
method was applied to establish a two-phase flow model, including the hemodynamic model and the CTC
transport model, and capture simulations under different CTC concentration conditions were conducted. Results

The number of CTCs captured by CellCollector was significantly positively correlated with the CTC concentration
in the body. When the CTC concentration was low, CTCs could only be captured in several time intervals, and
the capture had a certain contingency; as the concentration increased, the uniformity of CTC capture over time
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became better, and the total number of captures also increased. Conclusions Through the fitting of simulation

results, analytical quantitative relationship between the captured CTC number and the CTC concentration in the

body is preliminarily given, which provides theoretical basis and mechanical explanation for the clinical use of

CellCollector.

Key words: circulating tumor cell (CTC) ; unidirectional fluid-structure interaction; two-phase flow; numerical

simulation
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