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Abstract

This paper describes fabrication of a micro cell counter integrated with an oxygen micropump and

counting experiment with Sephadex G-25 beads (70~ 100 pm). The pumping part consisted of a microheater,

catalyst (manganese dioxide) enveloped with paraffin, hydrogen peroxide, and microchannel, and the
counting part consisted of collimated light, a microwindow, and a phototransistor including an external circuit.
The micropump generated oxygen gas by decomposing hydrogen peroxide with fnanganese dioxide, which
was initiated by melting the paraffin with the microheater, and pumped beads in the microchannel. When the
beads passed the microwindow, they shaded the collimated light and changed the illumination on the
phototransistor, which caused the current variation in the circuit. The signals, according to the bead size,
reached up to 22 mV with noise level of 2 mV during 50 seconds and the numbers of peaks were analyzed by

magnitude.
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Fig. 1 Schematic view of a micro cell counter integrated with an oxygen micropump
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Fig. 2 Fabrication process.
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Fig. 3 Fabricated device after assembling: (a) overall
view; (b) the microwindow (dash-line area)
aligned with the microchannel; (c) MnO, (black)
enveloped with paraffin on the microheater.

asiA AASRAI oA Fo] ArlE A
ol HES AV|E mEHA AZFHY

3.2 O{M| 3|€&

uld slEE We FHE el 22 X 22 cm?
HZA Y 1 mm FAZ M= Fd2 717 9ol A
zZt=l 2l 15073000 A FAZ Cr/Au 98 d=3tsf
I, YTE.QTX FHOF 30 ym AF0F FEY
3to], 240 Q9 ©lA SEE A&AEA. Spin-on-
glass (SOG)E 0.8 ym FAZ 2% IYsn I3
ggte] dA5E AP T, AIFo= A48T
EE 1 X 2mm’ Z71E AFslUTt SOG ¢ =
HoAo A PDMS ¢+9] FHAE Eole dES
3todct,

1161

33 o[M A4

oA AL 2= UL ofdsiA U R
g0l $-42%F PDMS(Sylgard184, Dow Corning, USA)
2 AFstch. oA Fa FEHE FEL 9
140 pm o] Z3 AlttelE g4 o2 A F{Fig. 3(b)]
& "=yt ulA & A2 AUNEE A

2= AzE s, A& dold 9o sus 50
{(Microchem, USA) &4 Z3AE 100 pm F012 297
g8t g ZeolEZ o]&alA 65195 °C o4 10/30
2z wola g AYH  =FHEL 500
ml/em® 2 &P thA] 65/95 °C A 3/10 £+
Wola & F (0 B @49 EBE=E
gAslgn). 2= ppMS 9ol B E HA 317
A& wimethylsilane (DC(R) 9-5170, Dow Corning,
USAYE 3 Ao =9 g4 24 A3 5
Fol B o]ggto] FAHZEF 3Tk

Ad AFE ¢3, base 9} curing agent & 10:1
(wiw)2 A& & JF AWM 7t2g AAT
T EBZd 1 mm FAZ B3 2E (65 °C)ollA 5
AIZE B ARG B AL S FHE &
A &A AFAAE ) PDMS 7t B2 AL WA
i dAs FA HEdE At PDMS o F
AZb GkEFE L TR o] FoAA R, Ais
259 HEE FAY o o] HANAY HFR
(reservoir) RFE9 FHol dojut FF Al uy
Holl @A HE FAZE oA 1 mm o] T4
7y A A3

34 =g

oAl AXE Agrle AZE vA Z, oA 3
B, 232 94 A FL 3P g8 2Ydq9
Fig.3 &% Zo] A3t

3 WA, olA 3E (Fig. 2B-4)2] SOG & ol
SU-8 2 & 5000 rpm o2 23 IYalxn v|A F
(Fig. 28-3)3 AET F, 3 THo|=EE ol &3A
95 °C oAl 1 & B2t AgAA AGAZHY. A
Z 71%E 242 71vEY 2 mm F3A AFEd
A F(electrode)S =& Al Z t}.(Fig. 3a)

F A, ol AbsHH(M-3138,  Sigma-Aldrich,
USA)E AP S ol &alA 2% vtEx et
&2 7}2 (317659, Sigma-Aldrich, USA)%F A& 3,
ul Al 3|E (Fig. 2B-4) 1ol ¥x & ZdolEz 7
28 (mp. 54~56°C)% oA AF T o ¢
AXNZS [Fig. 3(c)]. Fetd2 ol o) 23
Zol dolyn® Az Ao 2H =Hd
PDMS o} Aol vt A Fo] dllo] s
2 2% oihgiy metd s AHSEdoh

A AR, BA MY (Fig2C4)g 71BN
ZPWD EZTF(outlet) A2 98 AR AE
3mm & 793 [Fig. 3(a)]S W & Ea =0 Zgy
(PDC-32G, Harrick, USA)Z 1 ¥ F¢ I@e
A HEES A3 dlEY 90 wan



1162

) dloo

ph

v oscilloscope

Fig. 4 Configuration of measurement circuit with
phototransistor (ph), load resistor (R), reverse
voltage source (V), and oscilloscope
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Fig. 5 Signals when beads passed the microwindow
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Fig. 6 Oxygen gas generation: (a) heating H,0;; (b)
melting paraffin and exposing MnO, to H,0,.
Pumping of microfluid: (c,d) flow at velocity of
150 pm/s during 5.3 s with the oxygen gas
generation by method (b)
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Fig. 7 Beads pumping and counting: (a,b) the inflation
of oxygen gas boundary and pumping beads;
(c,d) the beads passing the microwindow in the
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flow direction
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in relative size
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