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A STUDY ON THE DEVELOPMENT OF ONE-DIMENSIONAL GUI PROGRAM
FOR MICROFLUIDIC-NETWORK DESIGN

I.H. Park; S. Kang” and Y.K. Suh™

Nowadays, the development of microfluidic chip [i.e. biochip, micro-total analysis system (;#TAS) and LOC
(lab-on-a-chip)] becomes more active, and the microchannels to deliver fluid by pressure or electroosmotic forces
tend to be more complex like electronic circuits or networks. For a simple network of channels, we may calculate
the pressure and the flow rate easily by using suitable formula. However, for complex network it is not handy to
obtain such information with that simple way. For this reason, Graphic User Interface (GUI) program which can
rapidly give required information should be necessary for microchip designers. In this paper, we present a GUI
program developed in our laboratory and the simple theoretical formula used in the program. We applied our
program to simple case and could get results compared well with other numerical results. Further, we applied our
program to several complex cases and obtained reasonable results.
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Fig. 2 Layout of the H-shaped network of microchannels
composing the immunoassay chip developed by Hu et

al[8]
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Fig. 3 Class diagram of the GUI program
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Table 2 Electric potential applied to reservoirs in the H-shaped
network shown in Fig. 2

Operations #,[V] &, [V] @ [V] #,[V]
Dispensing(P) 250 0 95 100
Incubating(P) 125 0 475 50
Washing(P) 0 0 500 300
Dispensing(S) 0 0 265 500
Incubating(S) 0 0 132.5 250
Washing(S) 0 0 500 0
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Fig. 9 Layout of a complex network example developed by GUI
program
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Table 3 Comparison of average velocity « between the results
calculated by the GUI program and CFD results
obtained by Hu et al.[8] within brackets. Here, minus
sign indicates downward flow viewed in Fig. 2

Operations || u, [um/s] | uylum/s] | u,[um/s] | u,lum/s]
Dispensing | 1419 | 1413 3.2 26
(P) (141) (140) 3) 2)
Incubating 70.9 70.7 1.6 1.3
P (70.5) (70) (1.5) 1)
Washing -102.6 159.6 -273.0 -10.7
P (-102) (159) (-271) (-10)
Dispensing -86.9 1351 -2.0 220
© (-86) | (133) (-2) (221)
Incubating -43.4 67.6 -1.0 110
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Washing -74.1 115.2 -398.5 -209.3
© (74) | (114) | (-3%6) | (-208)

4:0] ZA34= Table 33} Rt} 50| CFDE 7ML Bt

tlo]El S AAgI)

WA Fig. 9oAe} 2ol & 12719 HAHRAES 78R e
o W8l 7hedelE 970 RS Fuck agla 7} ¢
Arojel AAEL AAFHZ AR JFsoch o7]A A
o] ol BF [=10[mm]elH, 7]E} b ¥EEI} &
AR g9 HE Py FdaiA 2-gsit

g3 YAEY A 2T dElste] ETE f5
A7 59 27K AS-E Alketded, 48+ e
< 100[Pa) o] & YR, H7IAF 5 200(V] <]
HAE 7K Agolth ol b BE #HARol 2He
23l A9 =5 0o]tiTable 4).

T 7HAe] el oA Akl Fig. 10, 113 .
RE ARl AYE gt st 7 Al b
19 wEE &k el 2 AAe] ddEex A
9 %9 fA7} ofW Wk Aululd s2x] SAEE
Ested A e 4 Al EERE gkt AS)ef el w
A fAEEe] W Fifsel AdEe AT 5 9
ou, EF BE AHAN Fshe fo] A5AAS 2
RS AL 4 olvh mep BHR e diEsae) A
ol i WA MESAE At ST ¢ e
Fssict

5.8 &

ATl A= MicrosoftAke] C#s ol8ste] 12kl GUIZ
A, olg vk volaz #% vENad

Table 4 Boundary conditions applied to reservoir ‘A’ in
complex network shown in Fig. 9

case plPal o[Vl | QKg/s]| 11A]
Pressufrle- driven 100 0
ow
lectro- 0 200
osmotic flow
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