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Development of automatically blood sampling system using minimally invasive
microneedles and artificial intelligence recognizes minute blood vessels.
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This study aimed to develop a fully automated injection/blood collection
system capable of performing these tasks while reducing patient pain. In the research, we developed
the world"s thinnest hollow micro-needle, with an outer diameter of 0.09mm, mimicking a mosquito
using injection molding and nanoimprint lithography to reduce pain during injection/blood
collection. Furthermore, by utilizing Al technology, we established a technique to extract
microvascular networks from skin surface images and identify extremely thin blood vessels, less than

0.2mm in diameter. Additionally, we developed a device and system that automatically guides the
needle based on the extracted image results. Combining these technologies successfully achieved
accurate automatic needle insertion into blood vessels. In animal experiments, we also succeeded in
automatically collecting blood from rats.
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