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Abstract: Mechanoluminescence, the light emission of solids under mechanical actions, presents broad applica-
tion prospects due to its unique advantages of self-powering capability, visualized response, and high sensitivity.
This review highlights the emerging applications of mechanoluminescence materials in self-powered sensing, engi-
neering structural health monitoring, information security, and biomedical imaging. Strategies for enhancing bright-
ness and spectral regulation are briefly discussed, alongside current challenges such as insufficient mechanistic un-
derstanding. Future opportunities in flexible electronics and intelligent sensing are also envisioned. These insights

aim to provide valuable references for advancing the practical implementation of mechanoluminescence technologies.
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Fig. 1 Schematic illustration of (a) mechanoluminescence classification and (b) elastico-mechanoluminescence mechanism.
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(a) Design of an interactive mouthguard based on mechanoluminescent optical fibers; (b) Schematic diagram of an all-

optical tactile sensing platform for user interaction interfaces; (¢) Multimodal force sensor; (d) Artificial synaptic sys-

tem for optical-tactile cross-modal perception.
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