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Dielectrophoretic separator for Airbome Microbes
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Abstract

For direct detection of microbes in air, samples have to be collected but environmental particles
such as dust are also trapped in such samples. Therefore the isolation of target bacteria from
non-biological materials of similar size is of great importance in the identification of such organisms.
Dielectrophoresis is an emerging technique that can rapidly separate cells in microfluidics. In this paper
we proposed a new method for the separation of airborne microbes using condensation and
dielectrophoresis. This system could be used as a continuous flow through separation system for
various particles and utilized as a pretreatment technique for microbe detection.

ofE ol A1l & A7 HE ol 339

7lgMy A=e] A S ZH non-biological material 7-E] Hh

gHgolE FHsivl= Ax 27l E actskaith

ro YA v E A2E 23 vA JARE A7 o= Aofs)
ge - TAE = WHoewz #§4d <% W (Dielectrophoresis, DEP)
Klw] : Clausius-Mossoti factor of B2 WS EHdor|n v TS
P 7 dsk 47132 dAFe] A= % (Polarizability) 2]

=
E: A7 A7) FeAgel ofd EASH FAgE o= <l
T8 JAZE A == 3 (DEP force)™ The
LM = 3 2o FAo7 AT

Fpep = 271 € {Re[K(®)]} VE?

o A7 Aol sk Zon IS W= AL
-%]E %AgC)ﬂ EH{S} 7—/9‘01 %EH@—OH W}E} %%‘ pOSl]tlL\qje DEI] c)701—]—6]‘ Ogoﬂx; ‘??].Oil’H;'L‘C 6]'% ;:]\'lr:
Eﬁ% %%6‘}% HJI_Eﬂ‘:qo]—’ H]‘O]Ei—/:’ %%O] % VARSN ne atiV; DE‘;) a' 6}14' Fi l‘q :TL:'F:J‘ O]'Q_
e viAEed o 2t daned o *E;; o]iﬂs} el z}¢] xi;]%. %%Hj]oﬂ ;:} o]Xo]—
f7b w3 ek A AA FFAAE e o oo S )
obsh 7zt WSl Aledgle] HHHe A sEoemE A
2. Al ey
T axmsta 7148t
E-mail : uridle7@yonsei.ac.kr 21 IR
TEL : (02)2123-5814 FAX : (02)2123-2159 S o . )
* o n el 7] AT ekt B Devicee Si/Si02 waferel| Ti/AuE 37
*% 21 %%71%49 Bio & Health Lab (7427 300A/7000A)8te] 53 sHEd ehalal

1683



alo]m 2 AHdLS SUS mold® PDMS replica®
W= soft lithography ¥4 < o|&3le] A%
sttt w8 999 Ade F x do] x Fol|rt
Z+7F 320um x 10mm x 40pm< IA7]E Adt}
(Fig 2.).

2.2 bead &

aokE  device?] feasibilitys 357l {3l
3.3x10°70/m1¢] 0.71 pmét 0.2um polymer beadZ
0.0018mS/cm®] D.Wel|l ¥o] 0.1 ul/min®] HE=Z
Aol FAAAT AYLLS 5V, IMHzZ &
=

2.3 bead/2tH|2|Of 22| A

air born HrE|g]o}e] AFQl Micrococcus aureus
< Nutrient brothol| A v gt £ centrifugers ©|
&3 Dw=E wES arAn 7]l 02um
beadE Z7ste] 229 2 FHoE AFS A
ettt & Ak Brelgole] viabilityell <&
= Haststr] fla 1vE 7o

3. 21}

g A3 A 0.71 um bead?} HbE|go} BF
Positive DEPE Ho|HA JAEYE A2 edges
uel Stk 1 A3 Fig 394 & %ol
95% o]l =X=Z Outlet IZ sorting = AL
Recovery SA] 87% ©o]/do= UjF9] target ¢
S outlet 1 &2 FE3h=d A3t A 9
o] A AEst= Fek v ol viability

ot BA} gl Aom A
4.8 =

B A3 oA DEPE o]&3dle] ayHom uk
lelebet thE JAE ARGl weshe

o
0 AEAh o] J&e WAE Axe AAe
Sge] EAHoE olgE & Ue Aom oy
A},

% 7|

B ATE 44FY J1eds 8359 A7

Rt

A QA (#101-082-035) 0.7 8 H AL

dlo i

Channel Wall Electrodes

Sheath flow
(Inlet 1)

Outlet |

Sample flow S
(Inlet I1)

Sheath flow

(Inlet IiT) Outlet Ii

> Net force
s Positive DEP force

O Particle type | » Positive DEP force
@ Particle type Il = Negative DEP force
@ Particle type Il =) Zero DEP force

= Negative DEP force
s Hydraulic force

Fig 1.
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electric field than other region.

Fig 2. Image of fabricated device.
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Fig 3. Separation results. (a)0.7lum and 2um
beads. (b)Bacteria and 2um bead.
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