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Abstract 
 

Recently, soft bioelectronics have introduced innovative functionalities across various device applications. The use of conventional rigid 
metal/semiconductor materials in wearable biosensor applications often leads to limited biocompatibility, mechanical mismatch, and chronic 
tissue damage in biotic/abiotic interfaces. In term of these requirements, alternative materials that offer softness, flexibility, and self-healing 
capabilities to improve the performance and wearing-comfort on skin. The emergence of soft and self-healing biosensor platforms marks a 
significant advancement in wearable healthcare monitoring. These platforms integrate novel materials offering flexibility, resilience, and 
autonomous repair capabilities, thereby addressing key challenges in long-term health monitoring. This paper presents an overview of the 
development and applications of such biosensor platforms, highlighting their potential to revolutionize healthcare monitoring. The integration of 
soft and self-healing materials enables comfortable and reliable monitoring, facilitating continuous data collection without compromising user 
comfort or sensor functionality. This review paper encapsulates the essence of the innovative biosensor platform, emphasizing its transformative 
potential in wearable healthcare monitoring. 
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INTRODUCTION 

 
The convergence of healthcare and technology has sparked a 
paradigm shift in how we perceive and manage personal well-
being. In this era of personalized medicine, the demand for 
continuous health monitoring solutions has escalated, driven 
by the desire for proactive health management, early disease 
detection, and improved quality of life. Wearable biosensor 
platforms have emerged as transformative technology, 
promising to revolutionize healthcare delivery by providing 
real-time physiological data in non-invasive and convenient 
ways. However, traditional wearable biosensors often 
encounter limitations related to comfort, durability, and long-
term wear ability, hindering their widespread adoption and 
effectiveness (1-3). In response to these challenges, researchers 
across interdisciplinary fields have been actively pursuing 
innovative strategies to develop soft and self-healing biosensor 
platforms. These platforms represent a paradigm shift in 
wearable sensor technology, offering enhanced comfort, 
flexibility, and resilience compared to their rigid counterparts 
(4,5). By mimicking the mechanical properties of biological 
tissues, soft biosensor platforms conform to the body's 
contours, minimizing discomfort and enabling prolonged wear. 
Furthermore, the integration of self-healing mechanisms 
endows these platforms with the ability to autonomously repair 
damage, extending their lifespan and improving reliability. The 
development of soft and self-healing biosensor platforms is 
based on diverse disciplines, including materials science, 
engineering, and biomedical research. Fundamental to their 
design is the selection and engineering of functional materials 
with tailored mechanical, electrical, and biocompatible 
properties. Soft elastomers, hydrogels, and conductive 
polymers serve as the building blocks for these platforms, 
enabling the fabrication of stretchable, flexible, and 
biocompatible sensor arrays.  
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Moreover, advances in nanotechnology have enabled the 
integration of nanomaterials, such as carbon nanotubes, 
graphene, and nanoparticles, to enhance sensor sensitivity and 
selectivity. This review article aims to provide a 
comprehensive overview of recent technical direction of soft 
and self-healing biosensor platforms for wearable health-care 
monitoring. We will explore the underlying principles guiding 
their design, fabrication techniques, and functional capabilities. 
Furthermore, we will review about new capability of 
biosensor, which shows softness and self-healing properties. 
To further discussion about self-healing phenomenon, we will 
discuss about a few kinds of self-healing mechanism widely 
used in material science and chemistry research. This review 
will delve into the integration of soft and self-healing 
biosensor platforms with emerging technologies, such as 
wireless communication, data analytics. These integrations 
enable real-time monitoring, data interpretation, and 
personalized intervention strategies, facilitating timely 
healthcare interventions and improving patient outcomes. 
Additionally, we will examine the challenges and future 
directions in the field, including but not limited to improving 
biocompatibility, enhancing sensor performance, and 
addressing regulatory considerations, to accelerate the 
translation of these innovations into clinical practice. We hope 
to inspire further research and innovation in this rapidly 
evolving field, ultimately contributing to the development of 
personalized and proactive healthcare solutions. 

 
Wearable biosensor 
 
The emergence of wearable biosensors represents a 
transformative development in healthcare and personal 
monitoring. These devices are designed to be worn 
comfortably on the body, providing continuous, real-time 
monitoring of various physiological parameters and 
biomarkers. A wearable biosensor typically integrates 
biorecognition elements, such as enzymes or antibodies, with 
miniaturized transducers, such as electrodes or optical sensors, 
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featuring dynamically bonded components capable of multiple 
healing cycles, presents a significant advancement (Figure3). 
While these materials primarily rely on supramolecular 
interactions, ongoing research seeks to enhance their 
mechanical properties for broader industrial applications. 
Dynamic bonds, both covalent and non-covalent, hold promise 
for further advancements in self-healing materials. While 
materials based on these bonds require external stimuli like 
heat or light for repair, ongoing research endeavors aim to 
overcome these limitations for robust, versatile self-healing 
solutions. In summary, the field of self-healing materials 
continues to evolve, driven by the quest for materials capable 
of autonomous repair, enhanced durability, and tailored 
functionalities for diverse applications. Ongoing research 
promises innovative solutions to address existing challenges, 
paving the way for a new era of resilient, self-repairing 
materials. 
 
Conclusion 
 
In conclusion, the emergence of a soft and self-repairable 
biosensor platform marks a pivotal advancement in wearable 
healthcare monitoring technology. This innovative platform, 
characterized by its fusion of flexibility, durability, and self-
mending capability, presents a compelling solution for 
sustained, uninterrupted health monitoring. Its soft, adaptable 
design ensures optimal comfort during wear, while its innate 
ability to mend itself bolsters device longevity and reliability. 
These biosensor platforms hold profound potential in 
reshaping healthcare paradigms, empowering personalized, 
real-time monitoring of vital signs, biomarkers, and health 
parameters. As ongoing research and development propel these 
soft and self-repairable biosensors forward, they stand poised 
to catalyze transformative impacts across telemedicine, chronic 
disease management, and preventive healthcare realms, 
ultimately fostering enhanced quality of life and well-being on 
a global scale. 
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