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Sang Uk Son and Seung Seob Lee

Key Words :
A A), Virtual wall(Z}H3H

Microfluid(®] Al &A), Mlcrochannel(ul Al A1), Gas boundary(7+2 74 AlH), Focusing(E

Abstract

A novel manipulation of microftuid width in a microchannel was presented by controlling inflation of a gas
boundary. The gas boundary was formed by heating water with a microheater in a semicircular shape from a
chamber which was connected symmetrically to the microchannel. The formed gas boundary inflated
perpendicularly to the flow direction and, consequently, the microfluid width was narrowed. The inflation and
contraction were flexibly like a virtual wall and dependent on two factors: one is the flow velocity of the
microfluid and the other is the pressure inside the gas boundary. Dimensions of the chamber and the

microchannel width were determined empirically as same of 300 pm for stable operation. The width of

microfluid was manipulated manually with the microheater and could be maintained as up to 22 um. The
stable focusing began to be distorted when the flow velocity exceeded 17.8 mmy/s.
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Fig.1 Schematic view of manipulation of microfluid width: (a) cross section; (b) top view
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Fig. 2 Fabrication process
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Fig. 3 Device for multi-point focusing: (a) overall
view; (b) microchannel and microheater

Wi 3718 AF §7194 AAGGTE o]ojA,

Col 74 1 mm &2 F& o 22 (65 °C)oll A
5 Nz B BHAA 2= ANA vA AL
Al 28t e

FYF (nlet, outlen® AZat7] s, WA 2.5
mm, 917 4 mm o delE Frel wwd 95
Aelel PDMS 2 vhEX AY RHel 22 TS

oA AY AR FYF xR Aoz
dAEUT. oloA, FETF7F KFEd" A4
bR \;lro 2z ZLE}./\-] _i—;—E‘] w]]O-]L‘H_ ;?3;’

AYE Fro WAo F7E AYs B
A% 2mm sl FYTFE AT

3.3 CldfojA =g

AZd 9A g sjga oA AEE 2YHsY
Oupo] 2 A3 (Fig. 2C) ¢4, E&lzvu}
&2 (PDC-32G, Harrick, USA)Sl Ruvjo] m]A
AgE Yo NEe FJ7IE 02 tor ©}35HY
dgoz FHHA 1 £ EH=0lE YA A
EHE AT olojd, Tzr XA
(probe station) Aol w4 38 7ivE BAA7R
kg By £ I Yo viA AEe duoh
282 i Qg UL DAL FEHZ 04
A vlA 3E 7)1/ Ato]9 Mg S AR
o] &3HA F WE AHFYYd 30 ¥ A=
Ao Folx dgkge] FHExs F F
ZgHg AASZ 2E 80 °C)d 24 Az o
FolA F wo] FIAHEE o)

A zE cjulol 2 Fig. 33} Fig 49} #T} Fig. 3
oA g Ao £ v)gol 15, 1.0, 21
7} HEE A Je AvE 7HAE A HA =
a PCB 7]%"“ —,—Z}‘G]»_TL °] °og z"—la \_.@
e g imlvc} Fig. 4 vlA sida 9
H]go] 109 F HAl 2d8 noFo

th r‘%‘lmﬁ S o



ol A

H, 0 reservior .
‘ microheater
chamber

1 mm

®

(a) N microchannel

Fig. 4 Device for single-point focusing: (a) overall
view; (b) microchannel and microheater
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Fig. 5 (2) Experimental setup with device installed on

probe station and peristaltic pump; (b) device
mounted on PCB and connected with s/w for
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Fig. 6 Process of microfluid width manipulation at
multi-point. The gas boundary inflates and the
microfluid width narrows as the process goes
from (a) to (c) through (b). The ratio of T/W is
1.5, 1.0, and 0.5 from left to right, respectively,
where W=200 um
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Fig. 7 Microfluid width manipulation at single-point:
(a) the moment the width was 140 pm; (b) the
moment the width reached up to 22 pm where
the microchannel width was 300 um. Ink (black)
was injected in the microchannel to illustrate the
gas boundary
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