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Abstract

This paper describes a method for the selective trapping of different kinds of microparticles in a

microarray. By adding dielectrophoresis (DEP) function into a previously developed dynamic

microarray device, we successfully change the flow stream of a particle by DEP force and control
“trapping” or “bypassing” operations selectively. Using this device, we demonstrate trapping of 100

pm-sized multi colored polystyrene (PS) particles in a microarray. This device will be useful in

various types of microarray applications where the sorting or trapping of microparticles is needed.

Keywords: Dynamic Microarray; Dielectorophoresis, Beads-based Microfluidic devices

LI
HIIRAFZERCAIZR A 7 ) — = 2BV T, HilnE
JEOREIORIT2EE, 7LA{bL, fkpaciEig
TELEBRABAPIHEIN TS, ZNETIC, BEHD
DI N—TTlE~A 7 vkl 2 AT, Riv%
Ny, TLAET X4 AT Ivr~A7a7T
LA ZWELE 12 2OV AT AE, bT v 7R
ENARAGRD 2 JDOFNEFFOFWE DAY, kL
TOHLN Ty TRIZH> TRADEEIE N7 v
T ARy MR DR S 4, ANA NRBRITIHR 5
B N T Y ARy MR IR S Av9icimm 4
% (Fig.1(a). ZDOTHA L OHA, T v THEN
A RAFEOFREILE, TR O RAE LW IR TR
MEEORE SPME/R2 LI XL > TRMEMICIRE SRS
TRTORA b7 v THICH 9 X9 IS & a&aEt
FTHIEMA], BT L AENTE D720, FfED
b A @mBICEE T 2HGICAVneNTE R, —F

*Corresponding author. Address: 4-6-1 Komaba,
Meguro-ku, Tokyo 153-8505, Japan. Tel.:
+81-3-5452-6650; Fax: +81-3-5452-6649. E-mail:
takeuchi@iis.u-tokyo.ac.jp

bERAoOF/ORTL 598 15 201038

T, TYA O L, R DFEEOR &2 EROIE
WA, T L AT D ENTERNE W ) FRE
ol TOL, He DR A8 LT, BRAYIC
kT TR A R AW E D RN T2 T2
EEDIETT LALT 52 LI LTz,
INFETR Pz~ R 7L, £20, &
B4 5 kL L CFEMKE) (Dielectrophoresis; DEP)
BEIEAFIH SN TV D [3-11]. ZDOHIETIE, 22
MNIC RS —BHE T 5 2 & C, FLOWIR %57
WS, RN &2 T 5. Fk, R rOEROME
FERLEEERICEIY, BEHAR O KRKE VN
(positive-DEP; p-DEP) <>/ &\ /5[ (negative-DEP;
n-DEP) Tk FIX1%&%1T 5.

T ZTAETIE, ERDFXAFT Iy~
T LA TN RTHERBOBRREZBINL, 8725
FHEORL T2 IR N T v 7T D FEERET D
BARZIE, n-DEP OMHEZRT A Y ZF L (PS)
B ZRRBEIRIC b T v TIRETIT A RAWIT T
hEEDZ L THERER A ZERICT LA{bT 505
EEET 2.



2.

(a) Boundary of two streams (b)
Trapping stream

} ] XEFIow rate:Q?/_

Bypassing stream (Flow rate:Q2)

-

-——

-8
"~
v T~
n I
v
! 1
1
*lFDEP --../.__
v
1
1
y

NS 4

Figure 1. Concept figures of DEP dynamic microarray device. (a) A conventional dynamic microarray scheme of trapping
particles. (b, ¢) Dynamic microarray device with DEP electrodes.
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Figure 2. Simulation of electric fields between electrodes
by FEMLAB. (a) Enlargement view of electrodes
around the third point electrode and (b) Over
view of patterned electrodes
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Figure 3. Fabrication process
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Figure 4. (a) A superimposed image of a DEP induced
particle. (b) Displacement of DEP induced PS
particles according to the flow rate.
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Figure 5. Superimposed images of PS particles in DEP (a) inactive or (b) active mode. (a) A particle in a trapping stream flows
in the same stream and ends in trapping at the spot. (b) DEP induces a particle to flow into a bypassing stream (b-1).

Then the particle is forced to flow a trapping stream for the next spot in turn (b-2).
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Figure 6. Images of selective trapping of
colored PS particles.
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