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Proposal of micro injection molding method using imprint and insert and its
application to a painless medical needle mimicking a mosquito
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A molding method that combines thermal imprinting and insert molding was

proposed and a hollow microneedle that mimics a mosquito was fabricated. The results are as follows:

1) a master shape was created by laser stereo-lithography, transferred to create a flexible rubber
mold. Thermal nanoimprinting was conducted, e.g., the mold was pressed against a polylactic acid
(PLA) sheet applied heat and pressure, realizing a hollow microneedle with high aspect ratio, of
which outer and inner diameters and length are 0.2, 0.1, 1.5 mm, respectively. 2) A microneedle was
embedded in the tip of mold, followed by injecting resin to connect the base, creating a needle made
entirely of PLA.. 3) A ceramic mold was created, on which PLA resin was injection molded to create
a PLA needle. 4) Artificial skin with nerve model was created. Puncture experiments were conducted
using this skin and animal skin. 5) The effectiveness of the microneedle and the puncture method was
confirmed by FEM analysis.
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