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Abstract: Given the increasing demand from athletes and fitness enthusiasts for accurate monitoring of physiolo-

gical states to optimize training, enhance performance, and reduce the risk of injuries, traditional methods such as

surface electromyography (SEMG) and three-dimensional motion capture are limited by discomfort and strict envi-

ronmental requirements. Recently, flexible sensors made from MXene materials have shown great promise in wear-

able technology due to their excellent biocompatibility, mechanical flexibility, and conductivity. These sensors can

closely adhere to the skin, allowing for real-time monitoring of essential data, including electromyographic signals

and physiological parameters during physical activities. This review aims to assess the potential applications of

MXene-based flexible sensors in sports science, focusing on their roles in motion capture, physiological monitoring,

and other functionalities. It also analyzes the technical challenges and limitations facing these sensors in practical

applications. Through a systematic review of the existing literature, this study seeks to guide future research direc-

tions and support advancements in the field of sports science.
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Fig.2 MZXene sensors based on elastomer materials used for motion
monitoring: (a) Schematic diagram of sensor array monitoring elbow

movements; (b) Monitoring of fingers, wrists, elbows,

knees, ankles and pulse!”*"
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Fig.4 Gel-based MXene sensor for motion monitoring: (a) MXene-composited gelatin (MCG) sensors to monitor finger and elbow movements;

(b) Sodium alginate/MXene/pol-ydimethylsiloxane (SA/MXene/PDMS) aerogel monitoring of foot movement and gait;

(c) MXene/Wood hydrogel to monitor finger and knee movements'™*!
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Fig.5 (a) Sensor monitoring and analysis of basketball shooting and table tennis swing; (b) Full-body avatar reconstruction

using sensor whole-body monitoring dat
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Fig.6 Mxene-based sensor for electrophysiological signal monitoring: (a) MXene/Hyaluronic acid-Phenylboronic acid/Tannic acid (MXene/HA-
PBA/TA) conductive composite hydrogel for monitoring electrocardiogram (ECG), pulse and electroencephalogram (EEG); (b) TA@MXene/Poly(2-
ethylhexyl acrylate) (PHEA) hydrogel sensor for monitoring ECG signals; (c) The MXene/PEDOT:PSS/Nonwoven fabrics

(MPF) pressure sensor monitors the pulse*”®!
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