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Research progress of bionic painless injection needle

PAN Pan, WANG Lixin, YAN Zheng
(School of Mechanical Engineering, Hebei University of Science and Technology. Shijiazhuang, Hebei 050018, China)

Abstract : Medical needle injection is a commonly used treatment method in modern medical treatment. However, the pain
caused by skin irritation in the injection process brings out severe discomfort. In this regard, scholars at home and abroad have
conducted extensive studies to reduce the pain caused by needle injection. Insects, including mosquitoes, cicadas and bees, have
the function of easily piercing the skin of animals and plants, which have been regarded as bionic prototypes for development of
painless injection needles. Starting from the mechanism of pain generation when the injection needle pierces the skin, the
measurement methods of pain perception and the bionic mechanism of bionic prototype were summarized; the bionic mechanism
of low resistance suture needle was mainly analyzed, and research status of the microneedle array material selection and
preparation was introduced; the application prospect of painless injection needle in low resistance suture needle was
analyzed. Meanwhile, it was pointed out that the future research should focus on the application of high-precision 3D printing
technology and laser micro processing technology in the preparation of bionic painless injection needles, so as to obtain the

preparation technology with precise processing accuracy.
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Fig.2 Mouthparts of mosquitoes
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Fig.3 Structure of the cicada’s mouthparts*
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Fig.4 Structure of the honeybee stinger'**
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Fig.5 3D renderings of injection needles on different types of non-smooth surfaces
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Fig.8 Suture needle for the surgical procedure
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