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Figure 1 Wearable optical sweat sensors. Flexible interface materials,
sweat collection methods, and optical detection methods for sweat
(color online).
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Figure 2 Flexible interface materials. (a) A portable 3D microfluidic origami biosensor [20]; (b) a multi-channel sensing device based on filter paper
[24]; (c) a wearable microfluidic chip based on PDMS [28]; (d) a polyacrylamide hydrogel patch for the detection of urea in sweat [35]; (e) a
bioinspired Janus textile [41]; (f) a wearable sensor based on flexible gold nanomesh [42] (color online).
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Figure 3 Sweat collection methods. (a) A watch-style sweat collection device [45]; (b) a sweat collection patch prepared from hygroscopic material

(paper-based) [21]; (c) a microfluidic sweat collection device with capillary

burst values [51]; (d) a skin-mounted soft microfluidic device and the

schematic of sequential filling of chambers [29]; (e¢) schematic of interface anchored droplets based on differences in wettability [53]; (f) a

superwettable chip with a wedge-shaped channel [58] (color online).
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Figure 4 Sweat optical detection methods. (a) A flexible microfluidic interface for colorimetric analysis of nutrients in sweat [63]. (b) A wearable
sweat sensor for color detection of glucose, lactate, urea and pH in sweat [65]. (c) An intelligent wearable optical sensing platform for fluorescence
detection of sweat pH and sweat volume [72]. (d) A microfluidic patch integrating sweat collection, delivery, storage, and glucose SERS detection [32].
(e) A wearable SERS sensor for dopamine detection in sweat [75]. (f) A SERS substrate with a nanoporous structure [78]. (g) A universal microfluidic
paper-based analytical device (WPAD) and the schematic of L-lactate detection by chemiluminescence [83] (color online).
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Table 1 The summary of common optical sweat detection methods

used in the literature and their corresponding flexible interface materials
and sweat collection methods in recent years
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Research progress in wearable optical sweat sensors
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Abstract: The progress of biosensors has promoted the rapid development of wearable health monitoring technology.
Sweat is rich in a variety of biomarkers related to human health. Wearable sensing technology based on sweat detection
has important application value for human health monitoring. In addition to traditional electrochemical detection, optical
detection is a fast, simple and convenient measurement method. It plays a vital role in the field of wearable sweat
sensing. Therefore, this review describes the progress of research on wearable optical sweat sensing technology in the
last five years, from flexible interface materials to sweat collection methods and optical detection principles and
methods. Furthermore, the problems of wearable optical sweat sensors are summarized, and their development and
future prospects are discussed.
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