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Fabrication of microneedles composed only of Polylactic Acid by insert molding method
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We have been focusing on the mechanism of mosquito based on the fact that there is almost no pain when bitten by
a mosquito, and we have been developing microneedles imitating the mosquito’s mouthparts. In the previous study, by
applying insert molding method, we succeeded in joining hollow microneedle tip which is made of acrylic resin by
precision three-dimensional stereo lithography method with the needle body made of polylactic acid (PLA). Furthermore,
we continued to pursue medical application such as blood collection or injection, we attempted to use only biodegradable
PLA as raw material. Therefore we adopted a kind of microneedle tip made of PLA instead of acrylic resin. In this research,
by applying insert molding method, we fabricated biodegradable hollow microneedle composed only of PLA for the entire
needle. And we evaluated its engineering properties by conducting various experiments. The microneedle showed
promising results during liquid suction experiment, puncture experiment and tensile test.
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Table 1 Optimized conditions of insert molding

Insert temperature | Filling pressure | Molding pressure | Weight of PLA Final temperature | Humidity
160°C 0.1MPa 1MPa 40.0mg 50C 40%
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Fig1 Hollow microneedle tip made of Polylactic acid Fig2 Result of insert molding
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Fig3 Puncture without rotation (maximum resistance 10 gf) Fig4 Puncture with rotation (maximum resistance 5 gf)
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Fig7 Microneedle broke from
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Fig. 6 (a) Tensile test , and (b) Broken section needle tip instead of the joint part
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Fig. 5 Result of tensile test
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