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Figure 1 (Color online) The trend of the evolution of fiber materials in recent years. (a) The current state of the development of power density
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Figure 2 (Color online) The electron cloud potential model for the electron transfer process[(’]. Copyright © 2023, Wiley
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Figure 7 (Color online) MECFs for pressure sensing. (a) Schematic of the handwriting recognition TENG for HMI™, Copyright © 2022, Springer
Nature. (b) Output voltage and voltage mapping of the 5 x 5 arrays using the letters “T”, “E”, “N” and «gP, Copyright © 2022, Wiley
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Mechano-electric conversion fiber and self-powered wearable
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In today’s data and technology-driven era, the rapid evolution and extensive layout of distributed wearable electronic
devices has led to an exponential expansion in the demand for flexible and decentralized power systems. This burgeoning
need has given rise to mechano-electric conversion fibers (MECFs), which have emerged as a crucial technology due to
their wide range of application scenarios and remarkable energy conversion capabilities.

Herein, the fundamental principles, fabrication techniques, structural classifications, and diverse applications of MECFs
in self-powered wearable devices are reported comprehensively and deeply. It also offers astute insights into the future
development trends. MECFs operate through two primary processes: Contact electrification and electrostatic induction.
The contact electrification effect, a phenomenon where specific materials acquire an electrical charge upon contact with a
different material, forms the very foundation of MECFs’ ability to transform mechanical energy into electrical energy.

The scalable fabrication techniques of MECFs hold the key to their large-scale production and commercial application.
This review introduces several common preparation methods in detail. For example, electrospinning utilizes a high electric
field to draw charged jet from the polymer solution to prepare micro-nano fibers. Solution spinning is a technology that
polymer solution is extruded and solidified through a spinneret to form a fiber. Wet spinning entails the coagulation of
extruded fibers in a liquid coagulation bath. In addition, melt spinning needs to melt the polymer at high temperatures, and
then extruded through a spinneret to form fibers.

Structurally, MECFs can be classified into one-dimensional fiber devices with high aspect ratios, two-dimensional fabric
devices that have braided and plane structures, and three-dimensional fabric devices with volume assembly characteristics.
These diverse structural variations meet a wide spectrum of applications and can be customized for specific scenarios and
extreme environments.

For low-power wearable electronic devices, the challenge of distributed energy supply has long been a bottleneck
hampering its further development. MECFs present an innovative solution by directly converting mechanical energy into
electrical energy in situ. Moreover, MECFs can be used as active self-powered sensors, which significantly broadens the
application scenarios and enhances the development potential of wearable devices.

At present, the research and application of MECFs are in a state of rapid development. Future research directions should
focus on further improving material properties and optimizing structural design to enhance energy conversion efficiency.
Additionally, integrating MECFs with existing electronic systems to create smarter and more flexible wearable devices is a
crucial area for future exploration.

In conclusion, MECFs represent a highly promising avenue for the advancement of self-powered wearable systems.
Their unique ability to convert mechanical energy into electrical energy on demand holds significant potential to
revolutionize the field of wearable electronics. As research progresses and technology matures, MECFs are expected to
play a central role in the evolution of the next-generation of wearable technologies, driving continuous innovation and
breakthroughs in this domain.

mechano-electric conversion fiber, wearable electronics, triboelectric nanogenerator, smart sensors, internet of
things
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