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Abstract: Sweat is an accessible biofluid that provides useful physiological information about the
body’s biomolecular state and systemic health. Wearable sensors possess various advantageous fea-
tures, such as lightweight design, wireless connectivity, and compatibility with human skin, that
make them suitable for continuous monitoring. Wearable electrochemical sweat sensors can diag-
nose diseases and monitor health conditions by detecting biomedical signal changes in sweat. This
paper discusses the state-of-the-art research in the field of wearable sweat sensors and the materials
used in their construction. It covers biomarkers present in sweat, sensing modalities, techniques for
sweat collection, and ways to power these sensors. Innovative materials are categorized into three
subcategories: sweat collection, sweat detection, and self-powering. These include substrates for
sensor fabrication, analyte detection electrodes, absorbent patches, microfluidic devices, and self-
powered devices. This paper concludes by forecasting future research trends and prospects in ma-
terial-based wearable non-invasive sweat sensors.

Keywords: innovative materials; sweat sensor; non-invasive; wearable; biomedical application

1. Introduction

Over the past decades, wearable sensors have gamnered significant attention due to
their versatile applications in the realms of motion recognition, wellness monitoring, dis-
ease diagnosis, and digital health monitoring, particularly amid the COYID-19 pandemic
[1-8]. After some significant breakthroughs in innovative materials, wearable sensors that
promote non-invasive monitoring with relevance spanning a wide array of personalized
medical applications have become more popular due to the soft physical construct and
thin, lightweight design of these sensing systems [9-12]. The sensors, electronic circuits,
wireless power modules, and communication components are combined together to form
ultra-thin, lightweight, stretchable, and low-modulus membranes [13,14]. As a result,
wearable sensors exhibit numerous advantageous features, including wireless connectiv-
ity, lightweight design, flexible form factor, and compatibility with human skin [15,16].

The rapid development of wearable sensors allows the non-invasive detection of an-
alytes in accessible biofluids, providing a window into the overall dynamic biomolecular
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