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Integrated function evaluation of efficient micromixer
and application to glucose-catalysts reaction

Duck-Joong Kim, Ju-Yeoul Baek, and Sang-Hoon Lee’

Abstract

In this paper, the PDMS based micromixer having 3-dimension triangular structure has been developed for the reaction
of samples in the micro volume. The mixing efficiency was measured according to the change of Reynolds number (Re:
0.08, 0.8, 8, 16) and channel height (100, 200, 300 um). Total length of mixing region is 7.4 mm and the measured mixing
efficiencies at the outlet were over 85 %. Within the mixing length 2.4 mm, the mixing efficiencies were more than 70 %
at any Reynolds numbers, and this indicates the strong mixing has occurred inside the mixing channel due the triangular
structures. By employing these 2 mixers, we have fabricated the microreactor to detect the glucose-catalysts reaction. The

microreactor showed good reactivity of glucose and enzymes with the small amount of sample solution.
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Fig. 1. Schematic of mixing channel and mixing principle; (a) 3-Dimensional view of mixing channel, (b) The upper side,
and (c) Changes of cross-sectional area during one period (from position 1 to 9).
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Fig. 3. Channel structure; (a) Schematic micromixer (monitoring regions : 1~4, mixing regions : My, My, M3) and (b)
Schematic microreactor (monitoring regions : 1~7, mixing regions: MMXI1, MMX2).
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% 4. Reynolds numbercl] w2 53% J; (a) Re 0.08,
Pe 1.6 x 10? (Flow Rate : 0.37 l/mln) (b) Re 16,
Pe 3.2 x 10* (Flow Rate : 74 6 ul/min).

Fig. 4. Fluorescent image along Reynolds number; (a) Re
0.08, Pe 1.6 x 10* (Flow Rate : 0.37 pl/min), (b) Re
16, Pe 3.2 x 10* (Flow Rate : 74.6 ul/min).
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Fig. 6. Mixing efficiency graph along channel height.
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Fig. 7. Microreactor; (a) '1~3' monitoring regions fluorescent
image and (b) '4~7' monitoring regions fluorescent
image.
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