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Abstract

In this research, we developed new PDMS-glass based microbiochip consisted of the micromixer and

microreactor for DNA ligation. The micromixer was composed of a straight channel integrated with nozzles
and pillars, and the microreactor was composed of a serpentine channel. We coated the PDMS chip surface
with the 0.25wt.% PVP solution to prevent the bubble generation which was caused by the hydrophobicity of
the PDMS. The new micomixer was passive type and the mixing was enhanced by a convective diffusion
using the nozzle and pillar. The 10.33mm long micromixer showed the good mixing efficiency of 87.7% at

500

/min flow rate. We could perform the DNA ligation successfully in the microbiochip, and the ligation

time was shortened from 4 hours in conventional laboratory method to 5 min in the microbiochip.
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Fig. 1 Schematic of a microbiochip for ligation
reaction; (a) nozzle type, (b) pillar type, (c)
nozzle and pillar type. Dashed lines represent the
section of mixing
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Fig. 2 Photograph of the fabricated microbiochip
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. VlSCOSlty D1ffus1v1ty Densit
Fluid sy (ums™) (Kgumy
Water  9.0x10™"° 1.2x10°  9.998x107'¢
Ethanol  1.2x10” 1.2x10°  7.89x107°

Table 2 The number of total node and volume element
for each micromixer

Type Nozzle Pillar Nozzle and
yP type type pillar type
Number of total 154315 172305 145675
node
Number of total 199075 260192 212148

volume element
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Fig. 7 Result of DNA ligation reaction by gel
electrophoresis after Restriction enzyme was
reacted
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