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Development of an Injection Molded Disposable Chaotic Micromixer:
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Abstract

In this paper, Part lI, we realized the Serpentine Lamirnating Micromixer (SLM) which was proposed in the
accompanying paper, Part I ¥, by means of the injection molding process in mass production. In the SLM, the
higher level of chaotic mixing can be achieved by combining two general chaotic mixing mechanisms of
splitting/recombination and chaotic advection by the successive arrangement of “F”’-shape mixing units in
two layers. Mold inserts for the injection molding process of the SLM were fabricated by SU-8
photolithography and nickel electroplating. The SLM was realized by injection molding of COC (cyclic olefin
copolymer) with the fabricated mold inserts and thermal bonding of two injection molded COC substrates. To
compare the mixing performance, a T-type micromixer was also fabricated. Mixing performances of
micromixers were experimentally characterized in terms of an average mixing color intensity of a pH
indicator, phenolphthalein. Experimental results show that the SLM has much better mixing performance than
the T-type micromixer and chaotic mixing was successfully achieved from the SLM over the wide range of
Reynolds number (Re). The chaotic micromixer, SLM proposed in this study, could be easily integrated in
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Fig. 2 Fabrication process of the SLM: (a) SU-8 and OmniCoat™ layers patterned on nickel disks as masters for
electroplating, (b) electroplated nickel in the masters, (c) nickel mold inserts after removing SU-8 and

layers, (d) injection molded COC (cyclic olefin copolymer) substrates and (e) SLM after thermal
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