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Development of alternating progressive saw-like painless needle mimicking
mosquito by 3D laser lithography and evaluation of its performance of skin
puncture and blood sampling
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A painless needle that mimicks a mosquito was developed using a
biocompatible polymer. Specific results are as follows: 1) A needle having a gutter-shaped two half
parts fitted to each other and having a longitudinal hollow part which serves as a blood passage in
the center was proposed. A prototype was made using a high precision 3D laser lithography machine.
2) A process of electroplating a prototype and making a metal mold was established. Injection
molding was performed on this mold to ogtain a polymer needle. 3) It was observed how the needle of
mosquito reaches the blood vessel and sucks blood from it. 4) The motion of the needle to insert
into the skin tissue was simulated using the finite element method. 5) Puncture experiment and blood

sampling experiment were performed on the animal skin to evaluate the performance of developed
needle. 6) Pain was evaluated by animal experiments.
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