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Micro-Total-Analysis Systems (μTAS) and Lab-on-a-Chip (LOC) are important 

concepts for the development of personalised health care, point of care diagnostics and 

miniaturised environmental-control analytical systems.[1] The integration of chemical 

and/or bio-sensors in the microchannels of the micro-fluidic devices has several 

technological advantages compared to bench based sensor devices, such as reduction of 

the volume that is needed to monitor certain analytes, minimisation of cross-

contamination from the surrounding environment and continuous flow operation, 

among others. 

Micro-fluidic devices with capabilities that far surpass the current state-of-the-art can be 

realised, in terms of reliability, flexibility, compactness, ease of use, and low cost, 

without compromising analytical performance, but only through fundamental advances 

in materials science.[2]  

We present here several approaches on the integration of unconventional materials as 

sensors and actuators in microchannels for the realisation of fully functional micro-

fluidic devices for environmental and health applications.  
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