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Research progress of wearable devices for detection of

physiological signaling molecules in vivo

Cui Pengyu, Wang Dongwet, Zhao Jiahao, Lu Shenzhou

College of Textile and Clothing Engineering, Soochow University, Suzhou 215123, Jiangsu, China

Abstract: Wearable detection technology has enabled real-time dynamic monitoring of key
physiological signaling molecules such as glucose, lactate, and electrolytes through the integration of
non-invasive sensors and flexible electronic devices. It breaks through the limitations of traditional
destructive detection technologies, and constructs a multi-level physiological signal capture network
from the epidermis to the interstitial fluid, by means of multi-modal sensing approaches such as
electrochemistry, photochemistry, and biochemistry, such as, cyclic voltammetry, light intensity
analysis, and enzymatic reactions, combined with innovative materials like silk fibroin-based
microneedles and carbon nanotube fiber smart fabrics. This technology has been successfully applied
in dynamic glucose management for diabetes, lactate monitoring in sports medicine, and early
screening for infectious diseases, which can promote the transition of healthcare models toward

prevention-monitoring-intervention closed-loop. In the future, it is necessary to further break through
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the contradiction between sensitivity and non-invasiveness, and achieve an effective balance between

clinical-grade precision detection and comfort through nanoscale microneedles implementation,

intelligent algorithms optimization, and multi-source data fusion.

Keywords: wearable; device; physiological signaling molecule; detection
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Fig. 1 Application of some wearable devices
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Fig.2  Schematic of the principle of silk-based microneedle glucose sensor
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