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Abstract: In this paper, microchannels for the flow control of two fluids with different volumes have been designed,
fabricated, and verified. The dimensions of the inlets were determined based on the Stokes equation in order to realize
that the flow of the two fluids meet at the same time, and to maintain a certain configuration when the flows passed
through each inlet channel. The designed microchannels were confirmed using computational fluid dynamics
simulation for the incompressible, Newtonian, and transient flows. In addition, a microfluidic system containing the
designed microchannels was fabricated by soft lithography, and the pressure-driven flows of the two fluids were
characterized by microfluidic experiments.
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Table 1 Volume ratio of reagents in diagnostic
biochemical assays

Biochemical assay Volume ratio

CREA (Creatinine) 1:4
BUN (Blood Urea Nitrogen) 1:5
LDH (lactate Dehydrogenase) 1:4
GPT (Glutamate Pyruvate 15
Transaminase) ’

GOT (Glutamate oxaloacetate 15
Transaminase) ’

(Ref.: HiSense, HB1)
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Fig. 1 (a) Schematic diagram of microchannels for the flow
control of two fluids having different volume. (b)
Detailed dimensions of microchannels with design
parameters
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Fig. 2 Computer fluidic dynamic result of the flows of
fluids having different volume (volume ratio: (a)

1:1, (b) 1:2,
microchannels

and (c)

1:3)

in the design
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Fig. 3 Experimental results of the flows of fluids having
different volume in the fabricated PDMS
microchannels. Blue color means the flow of
water and the black lines indicate the front of
transient flow
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Fig. 4 The volume of remaining fluids in the inlet
channels after the flowing is relatively small
with initial injected volume of fluid; (a) 1:1 -
none, (b) 1:2 - 1.08%, (¢) 1:3 - 1.06%
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