37 Alet 3 =7 B, #3638 #4Z, pp. 391~395, 2012 391

<sSks=8-> DOI http://dx.doi.org/10.3795/KSME-B.2012.36.4.391 ISSN 1226-4881

£ f4) U Hlole Eo] WE Y Y AE
15T A%H AT Ee)7|

x
o
i)
gl
e,

q
o
* gRAE) e AENAATAE ol o2 g

A Continuous Cell Separator Based on Gravity and Buoyant Forces in
Fluids of Dissimilar Density

* * e
Ae Gyoung Oh , Dong Woo Lee and Young-Ho Cho '
* KAIST, Cell Bench Research Center, Dept. of Bio and Brain Engineering

(Received July 27, 2011; Revised January 4, 2012; Accepted January 19, 2012)

Key Words : Density("2 =), Gravity Force(Z %), Buoyant Force(*-#), Dissimilar Density Fluids(t}& 2

_1
S~

e

25 B =RodE AR te R f4 0) vlole Bl e F¥w
AZ RelslE Agsrt. ool 278 AxRdE AR g8 a9 5
Bejsbee @A Ak, W, B o=RolA Aldkshs AE el ad
%
X

o o

N o

te XN, oo

Borlr pot
IR

iy Y

FAlS Wl AZ7F t&% sHY 7Y AolE A7|= vdEAR Fd3 HEE VA= AXE
2 B 4= Qv ¥EvF g8 FAF(PBS, UXE=1.0g/ml, Ficoll, & X==1.1g/ml) ol
S (2 7 =6-10um, 25:1.06~1.1g/m1), Ay (A A =4-6pm, LE=1.09~12g/mHE Y=o u}
Z}7} 90.949.1%%F 86.4+1.99%= ATt weka], & Mx EE7|= A7) \AArr
|25 A7)0 E3sta dxolgt vzt a7t 7hssit.

15

[
et

P
rir M it
oft & Hr fol rfu w2

X

Abstract: We present a continuous cell separator that achieves density-dependent and size-independent cell separation
based on the net force of gravity and buoyancy forces on the cells in dissimilar density fluids. Previous cell separators
are, based on the size or dielectrophoretic property of the cells and, are suitable for size-dependent and density-
independent cell separation. However, these properties can make it difficult to collect the same types of cells with the
same density but with size variations. The present separator, however, is capable of collecting the same types of cells
based on the cell density in the fluid. Regardless of cell size, the proposed chip isolates low density cells, (white blood
cells, or WBCs) at the upper outlet while obtaining high-density cells (red blood cells, or RBCs) from the lower outlet
based on density. Efficiency levels for separation of WBCs and RBCs were 90.949.1% and 86.4+1.99%, respectively.
The present separator therefore has the potential for use in the pretreatment of whole blood.
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Fig. 1 Working principle of the proposed particle
separator: (a) Schematic view of the particle
separator before assembly; (b) top view of the
separation channel showing the trajectories of
the separated particles; (c) cross-section view
of A-A’ along the separation channel showing
the velocity vectors and trajectories of the
separated particles
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Fig. 4 Experimental results of separation tests with PS
beads: (a) photographs showing the separation of
beads having an identical diameter of 6um with
different densities of 1.05g/ml and 1.5g/ml at a
total flow rate of ¢uw=q1+¢>=1ul/min, where
¢1=¢>,=0.5pl/min: near inlet (left): near outlet
(right); (b) measured separation efficiency of
(M1.05sgmi-bead=165, 11 5g/mi-bead=47)
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Fig. 5 Experimental results of a separation test with blood
cells. (a) Photographs showing the separation of
RBCs and WBCs at a total flow rate of
Grow=q1+rq=1W/min, where ¢=¢,=0.5ul/min: near
inlet (left), near outlet (right); (b) separation efficiency
of RBCs and WBCs (nRBC:15197 nWBC:20)
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