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Wearable gas sensors
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ABSTRACT. Wearable sensing applications have attracted much attention in recent years. The aim of the FP6 funded Proetex project is improving safety and
efficiency of emergency personnel by developing integrated wearable sensor systems. This paper describes recent developments in the integration of sensing
platforms into wearables for the continuous monitoring of environmentally harmful gases surrounding emergency personnel. Low-power miniature CO and CO,
sensors have been successfully integrated in a jacket collar and boot worn by emergency personnel. These sensors need to provide information about the level of
gas in the surrounding environment without obstructing the activities of the wearer. This has been achieved by integrating special pockets on the jacket and boot
of fire-fighters. Each sensor is attached to a sensing module for signal accommodation and data transfer. The sensor performance has been evaluated by

simulation of real-life situations.

These wearable gas sensors will dramatically improve personnel awareness of potential hazard and can function as a personal warning system. In this way, fire-
fighter’s jacket and boot not only protect the wearer, but have a second function of providing valuable information on external hazards.
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Working electrode (anode):  2CO + 2H,0 > 2CO, + de" + 4H*
Counter electrode (cathode) 4H* + O, + de- > 2H,0

Overall react. 2C0 + 0, > 2CO,
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FUTURE ACTIONS

- Full integration of CO/CO, sensors into the garment

- Wireless transmission: communication of on-body base station and the remote
station

- Evaluation of prototypes in laboratory conditions

- Evaluation of prototypes in-field conditions

Wirelessly transmitted signal from CO, sensor calibration (range atmospheric to
42800 ppm CO,). Sensor was enclosed in an airtight chamber and CO, was injected.
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