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Circulating tumor cells (CTCs) in the bloodstream of cancer patients provide an accessible source
for detection, characterization, and monitoring of nonhematological cancers. The effectiveness of
the CTC-Chip for the isolation of ovarian cancer cells was demonstrated by adapting the
herringbone-chip (HB-Chip). The motions of the particles on the HB chip were simulated by a
unique combination of buoyant, gravitational forces, and helical flows with a computational
modeling. The motions of cells are demonstrated by applying polystylene bead and ovarian
cancer cells into the microfabricated HB-Chip. The experimental results from beads and cells are
well accordance with the simulated ones, as previously reported by Toner group. Thus, | expect
that these modeling and experimental skills will play key roles in the clinical applications on CTC
isolation as well as the basic research on characterization of CTCs under flow.
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F, : Drag force acting on the particle = Auel FoA F2 Ay w gizke #ek A
Vi Velocity of fluid PAS, fUek A FelA W™ ool
V,, : Velocity of particle B3 B AT tEnz sts Uate 50-70
F, : Buoyancy acting on the particle A Abole] AAeA Fzm wAET 2pZ A Hol
P : Density of fluid oo % WAE £8 Peln oz sd AE ]
Fg:Grav?tyacting'ontheparticle 1520%% 25ale] ore] Aant x| wAgte] o
Py : Density of partcle g dge] a7s ol dWoltk? A4l g2
g:Gra\iitational acceleration Aoats oduigel WMo zxe AHES
s Radius ofulo} ZAal A7 ®Biopsy)sll AeHe AT
L M= A% Adate Qo] A4 &g W W oj e AR
Aol we x4 wEA gzle] ojdri: WA

YZZFHZCTO)E o] A st 53 o] gitt. ofel wHla} HZ ATHAIL U= mtel
= Aolgg /e RRolA Wold sk gl 9T F8F 4R A (Liquid Biopsy) L
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2.2 HB-Chip A%
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(a) HB pattern on Top layer

Main Flow
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[

Gravitational Force (Fg)

Fig. 1 (a) Schematic drawing of HB-Chip. HB patterns
are located on the surface of the Top PDMS layer
and main flow channel is on the Bottom PDMS
layer. (b) Flow patterns on the plane of a cross-
section (A-A'). Heavy particles are focusing at
the rear edge of HB pattern.
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Fig. 2 Particle flow simulation
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