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Abstract: In our previous work, 3-dimensional hydrodynamic focusing microfluidic device (3D-HFMD) has been
developed with the help of locally increased aspect ratio of thickness to width without any horizontal separation wall. In
this study, we have investigated 3-dimensional hydrodynamic focusing behaviors inside the 3D-HFMD according to the
various geometric and flow conditions. The parametric study has been extensively carried out for the effects of
geometric and flow conditions on 3-dimensional hydrodynamic focusing with both 3D-HFMD and previous
microfluidic device design based on three-dimensional computational fluid dynamics (CFD) simulations. The CFD
simulations suggested the proper design window of channel geometry and flow conditions.
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Fig.1 Schematic diagram of 3D hydrodynamic
focusing microfluidic device (3D-HFMD): (a)
overall view and (b) vertical view (x-x’)"”
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Fig. 2 Representative numerical simulation results of 3-
dimensional hydrodynamic focusing behaviors
for the case of AR = 0.167, Re = 1.0 and ¢ = 1:
(a) previous device and (b) 3D-HFMD
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Fig. 3 Distributions of sample solute along the vertical
direction at 200 pm-downstream position after
the second vertical focusing region for various
Re when AR =~ 0.167 and ¢ = 1: (a) previous
device and (b) 3D-HFMD
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Fig. 4 Distributions of sample solute along the vertical
direction at 200 pm-downstream position after
the second vertical focusing region for various ¢
when AR =~ 0.167 and Re =~ 1.0: (a) previous
device and (b) 3D-HFMD
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Fig. 5 Distributions of sample solute along the vertical
direction at 200 pum-downstream position after
the second vertical focusing region for various
Re when ¢=1: (a) AR = 0.33 and (b) AR = 0.67
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Fig. 6 Distributions of sample solute along the vertical
direction at 200 um-downstream position after
the second vertical focusing region for various ¢
when Re =~ 1.0: (a) AR ~ 0.33 and (b) AR = 0.67
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