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The purpose of wearable chemical sensors is to provide meaningful data to the wearer in a 

reliable manner [1-3]. This brings many challenges in the device ergonomics, chemistry, 

physics, electronics and overall architecture  (Fig. 1)  

 

Figure 1. Vital central resources in wearable chemical sensors [4] 

First is the need for direct contact with the human body – all interfacial materials should be 

conformal, hypoallergenic yet sufficiently robust to survive normal wear and motion. The 

analytical indicator chemistry should have good selectivity for the target biomarkers - ion/s or 

other analyte/s found in sweat, saliva or wound fluid for example, but also have appropriate 

sensitivity and limit of detection in the correct physiological range. Sweat or other fluid must 

be delivered reliably and continuously to the sensor surface for real-time sensing, and the 

indicator chemistry should ideally be reversible, reproducible, and its production method 

scalable for volume manufacture. The physical embodiment of the sensor should facilitate an 

interface to the body on one side, and - in the case of optical sensors - to optical detectors on 

the other. The detection mechanism used in the optics needs to be ultra low-power, and 

electronic processing of the optical signal into a meaningful analytical signal should be 

capable of running on resource-limited electronic devices, like battery-powered watches. 

Finally, the questions of longevity, drift and calibration of the chemical sensor arise, and how 

best to approach these issues in practice.  

This talk will present current progress on our development of smart sensing materials and 

sensing schemes aimed at integration on multifunctional (bio)chemical wearable devices. A 
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holistic approach is adopted when designing analyte sensitive functional materials, that 

accounts for use on a resource limited platform (limited energy, limited sample, limited 

processing) as is often the case with wearable devices [5]. Our research aim has been to adopt 

and adapt textiles & paper as sensing/sampling materials, with appropriate chemical 

modification including covalent immobilisation and click-chemistry approach. An overview 

of low-cost printed chemistries for immobilisation on paper and textiles for optical sensing 

will be presented. Lastly, the talk will introduce our NFC-based smartphone platform, and its 

recent application in smart bandages [6, 7] and T-shirts as wearables for wound and sweat 

monitoring. 

 

Figure 2. Concept of a textile based wearable sensor with NFC wireless connectivity for 

optical monitoring of sweat pH 
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