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Development of the Nanofluidic Filter and Nanopore Micromixer
Using Self-Assembly of Nano-Spheres and Surface Tension

Young Ho Seo and Doo-Sun Choi

Key Words : Nanfluidic Device(t} =& 2= 2}), Nanopore Microxier(W:=X.0) vlo] 2] A), Self-
assembly(7} A Z R), Nanosphere(H =7 A))

Abstract

We present a simple and an inexpensive method for the fabrication of a nano-fluidic filter and a nano-pore
micromixer using self-assembly of nano-spheres and surface tension. Colloid-plug was formed by surface
tension of liquid in a microchannel to fabricate nanofluidic filter. When colloid is evaporated, nano-spheres in
a colloid are orderly stacked by a capillary force. Orderly stacked nano-spheres form 3-D nano-mesh which

can be used as a mesh structure of a fluidic filter. We used silica nano-sphere whose diameter is 567+85nm,

and silicon micro-channel of 50um-diameter. Fabricated nano-fluidic filter in a micro-channel has median

pore diameter of 158nm which was in agreement with expected diameter of the nano-pore of 128+19nm. A

nano-pore micromixer consists of 200 m-wide, 100 ym-deep micro-channel and self-assembled nano-spheres.

In the nano-pore micromixer, two different fluids had no sooner met together than two fluids begin to mix at
wide region. From the experimental study, we completely apply self-assembly of nano-spheres to nano-fluidic

devices.
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Fig. 1 Schematic illustration of self-assembly mechanism
of collcidal spheres into 2D arrays
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Fig. 3 Fabrication process of the nano fluidic filter in
microchannels
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Fig. 4 SEM images of fabricated nano fluidic filters: (a)
Microchamnels; (b) Nano-pore membranes in
microchannels; (¢) Enlarged view of the center of the
nano-pore membrane(I); (d) Enlarged view of the edge
of the nano-pore membrane(TT)
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Fig. 5 (a)Cross-sectional view of the fabricated nano-fluidic
filter; (b)Measured pore size distribution of the
fabricated nano-pore membrane by a mercury
porosimeter. (Median pore diameter is 158nm)
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Fig. 6 Photograph of the fabricated the microfluidic
mixer with the nano-pore

i : o
T-Nano-Pore Microchannel L
¥ OV ¥ ¥ oy v

Fig. 7 Experimental results of the micromixer at 10puL/m:
(Upper) Conventional T-channel micromixer;
(Lower) T-channel nano-pore micromixer. (Red
color indicates mixing region)

T-Nano-Pore Microchannel

7eVV VY

Fig. 8 Experimental results of the micromixer at S0uL/m:
(Upper) Conventional T-channel micromixer;
(Lower) T-channe] nano-pore micromixer. (Red color
indicates mixing region)
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