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Measuring Method of The Dielectrophoresis Force

Sutable for Identification, Separation and Handling
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Abstract: If the nuclear folding and clefting characteristic of monocytoid cells are not present, the morphologic
features observed under light microscopy may not be sufficient to clarify the diagnosis. Much more reliable me-
thodology should be developed for the clinical examination. Dielectrophoresis (DEP) is the motion of a matter
caused by polarization effects in a non-uniform electric field. The dielectrophoretic force would be the candidate
to achieve the separation, handling and characterization of the biological cells in the medium. It is not so easy
to measure this extremely small motive force, though it is very important. This paper describes the methodology
to measure the dielectrophoretic force of several tens of femto-Newtons.

Keywords: clinical laboratory automation, dielectrophoresis, separation, handling, characterization, biological
cells, controllable gravitational force, femto-Newton.

Hiroko IMASATO
Iseigaoka 1-1, Yahata-nishi, Kitakyushu, 807-8555, Japan
Phone: +81-93-603-1611(Ext: 3071), Fax: +81-93-691-6133, E-mail: imasato@clnc.uoeh-u.ac.jp

[1.2] ,

dieletrophoretic force DEP force)



aé
v ul'f\\\ A

B

@) (20Vpp,1MHz)

\\\

=
A

-
s

2.1

3.

[4]

<¢&

H. A. Pohl
dielectrophoresis

(b) (20Vpp, 80MHz)
Foe = 27,6, Re(fg, )VEZ, (1)
‘90 ' gm
Erms
fem Clausius-Mosotti factor
&, — &y
fw =—F———+ @)
&, +2¢,
g, and &,
e =e+0/(jo) ®)
£ o

Clausius-Mosotti factor

2.2

. Cover Glass
Medium

Particle Spacer

P Slide Glass

4
Fy= 1Py ~pu)r’s




0 @
0
DEP
force : Fpep
Fe (0)
F -
¢ (0) == Function Generator
4 Oscilloscope ' ‘\-
3 H DEP Devi
Eﬂr (pp _pm)gSIne (4) e — -!:E"ﬂ\\‘
[5] Display of < U
Digital Microscope — -
. ) a
N escope-z_ll?lder'
3.1
(9.9um? 1.06 24 265 Duke 34
Scientific Co., Ltd.)
3.2 0
pam A
am 0
100 20Vpp 1IMHz 0
an
( )
15<= 60 60= 15=
Distilled water
(s mmyiconntber | PO ) coverclass
P - = ] 1 slide Glass 3 1.9
15

Electric
Terminal

Electrode

10=  52fN 1fN 107N 60=  259fN




DISPLACEMENT A

DISPLACEMENT A

Angle 60=—> 15° Angle 15=— 60=

1:311:;1’/ 1.=.1.9.mi
<
/ 1\
! lou,m,,,,,§ ‘. f1opum
2t \
o

partictle O} 9.9umé

, rans
0

10 15 5 10
ELAPSED TIME (min) ELAPSED TIME (min)

(S}

Applied Voltage:20(Vpp)

Frequency: 1(MHz)
100p

e%t/9.9pm

Particl

DISPLACEMENT A

10 20 30 40 50 60 Angle6 (<)
52 100 149 192 229 259 Force (N)
1fN=1015N
Applied Voltage: 15Vpp
Angle:30<
50p

Particle @ 9.9um

0 1 2 3 4 5

Frequency f (MHz)

15

25f

259fN

[1]Li, H. and Bashir, R., Dielectrophoretic sepa-
ration and manipulation of live and heat-treated
cells of Listeria on microfabricated devices
with interdigitated electrodes, Sensors and Ac-
tuators, B 86, pp.215-221, 2002.

[2] Gascoyne, P., Satayavivad, J., Ruchirawat,
M., Microfluidic approaches to malaria detec-
tion, Acta Tropica , Vol.89, pp.357-369,
2004.

[3] Pohl, H. A., Dielectrophoresis, Cambridge
University Press, Cambridge, UK, pp.6-47,
1978.

[4] Jones, T. B., Electromechanics of Particles,
Cambridge University Press, Cambridge, Eng-
land, pp.5-33, 1995.

[5]

2007-262058, 2007 10 5






