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Abstract
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Wearable sensors are positioned close to, on, or even inside the human body and measure vital
functions such as heart rate, temperature, or even biochemical parameters. These parameters give
essential information on the health and well-being of humans, and therefore wearable sensors will
find applications in health monitoring, well-being, and sports.

Sweat is an interesting and convenient body fluid for wearable sensor applications. The amount
of sweat and its composition can be used to detect, for example, dehydration or cystic fibrosis. To
enable the continuous and non-invasive monitoring of this body fluid, we have developed a
wearable sweat sensor using principles that were inspired by biology. Water transportation in plants
is successfully mimicked in a flexible microfluidic system: we realized a system in which (1) liquid
can be collected from the skin by an absorbing structure; (2) liquid is transported through a
microchannel structure by capillarity; and (3) evaporation through a porous structure at the device
outlet drives a continuous and prolonged flow through the channel (by evaporative pumping) [1].
We integrated a pH sensor chip in the device.

Our proof-of-concept experiments show that our prototype can be successfully used for
continuous sensing [2]. It offers a base platform to integrate heterogonous sensing systems in a
flexible and possibly low-cost way not only for sweat sensing but also for other applications such as
continuous water quality monitoring or other bio-sensing applications where continuous flow over a
sensor is required.
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