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Abstract 
 
Nanomaterials (NM) with electrical and optical properties are playing a key role in the design of cutting edge 
biosensing technologies. Electrocatalytic, plasmonic and quantic properties of NMs such as gold 
nanoparticles, quantum dots or graphene while operating in simple plastic or paper matrix in diagnostic and 
safety/security applications will be shown. The effect of the platform architecture and other chemical and 
physical parameters upon biosensing and actuation including nano/micromotors pick-up or mixing operations 
will be discussed. The developed smart nanobiosystems are with interest for integration of diagnostic with 
therapies (nanotheranostics) or sensing and destruction/removal (sensoremoval) for health and environment 
industries. Examples related to protein (ex. neurodegenerative disease biomarkers), DNA (pathogen related) 
or cells (cancer cells) with interest for point of care applications will be shown. The developed devices and 
strategies are intended to be of low cost while offering high analytical performance in screening scenarios 
beside other applications. Special emphasis will be given to lab-on-a-chip platforms with integrated 
electrochemical detection with interest for either clinical or environmental monitoring (including 
sensoremoval). In addition simple paper-based platforms that operate in lateral flow formats with interest for 
heavy metals or protein detection will be shown. Various enhancement technologies ranging from 
microfluidics architectures changes, in-chip re-circulations as well as actuation via nano/micromotors able to 
either pick-up analytes or improve reaction medium in solid-liquid phase sensing technologies will be 
discussed.   
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