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Abstract

Diabetes mellitus is a chronic metabolic disease that is widespread worldwide, and its traditional
treatments have many limitations, such as painful injections, the presence of first-pass effects, and
poor patient compliance. The use of microneedle technology enables transdermal drug delivery,
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which has the unique advantages of safety, painlessness, minimally invasiveness, and stable release,
and its emergence brings new hope for the treatment of diabetes mellitus. This article briefly de-
scribes the principles of microneedle technology, the types of microneedles currently available,
their preparation methods and advantages, summarizes the progress of their specific applications
in the treatment of diabetes from the functional level, and discusses the challenges and prospects
of microneedle technology in terms of innovative development and clinical practice.
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