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Research applications and prospects of novel nano-enabled drug-loaded acupuncture delivery

systems

Li Yulei"?, Zhang Longyao"”, Guo Dongsheng’, Liu Aifeng"?, Zhang Chao"* ('First Teaching Hospital of Tianjin University of
Traditional Chinese Medicine, Tianjin 300381, China; ?National Clinical Research Center for Chinese Medicine, Tianjin
300381; “College of Chemistry, Nankai University, Tianjin 300071)

[ABSTRACT] The traditional “acupuncture-drug combination” therapy is constrained by several limitations such as
single-type drug carriers, uncontrollable drug release, and low drug-loading capacity resulting from the dense structure
of metal needles; and it is difficult to achieve precision treatment. The novel “nano-enabled drug-loaded acupuncture”
developed by integrating nanodelivery systems with conventional needles, exhibits high stability and sustained-release
property, achieving an organic integration of acupoint-based physical stimulation and precise targeted drug delivery.
This article systematically reviews the nano-enabled drug-loaded acupuncture from three dimensions: technological
advancement, basic research, and preclinical applications. It aims to analyze the key technical bottlenecks currently
facing nano-enabled drug-loaded acupuncture delivery systems and explore their future trends toward developing into
intelligent, personalized diagnostic and therapeutic platforms, thereby providing a theoretical references for the

innovation and clinical translation of modern acupuncture-drug combination theories.

[KEYWORDS] Nanotechnology; Nano-enabled drug-loaded acupuncture; Drug loading; Medical-engineering
integration
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