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UdA partner in the OXiNEMS project aiming at the development of nanoelectromechanical sensors for 

the study of the brain 

 

 

 

The OxiNEMS project will develop a new class of 'nano' sized mechanical sensors to measure very weak 

magnetic fields, such as those generated by human brain activity. Importantly, OxiNEMS sensors will be 

robust to strong applied magnetic fields, and will allow the development of new systems for multimodal 

brain imaging. The project, fouded with 3 million euros for the next four years by the European 

Commission's Research Executive Agency in the framework of the FET Open RIA call (Future and Emerging 

Technologies, Open Research and Innovation), will be implemented by a consortium coordinated  by Dr. 

Luca Pellegrino of the Spin Institute of the National Research Council of Genoa, and composed, in addition 

to the CNR, by the University G. d'Annunzio of Chieti-Pescara (local PI Prof. Stefania Della Penna) and the 

company META Group in Italy, the Chalmers University of Technology in Sweden, the University of 

Hamburg in Germany, and the Dutch company Quantified Air BV. 

 

 

Nowadays,  activity and functional connectivity in the human brain are studied non-invasively using high 

spatial resolution (based on Nuclear Magnetic Resonance Imaging-MRI), or high temporal resolution 

(Magnetoencephalography - MEG) imaging systems and / or through local perturbation (for example using 

Transcranial Magnetic Stimulation-TMS). Integrating different imaging techniques into one system could 

pave the way to new horizons in clinical and basic neuroscience. However, this is not possible with the 

current technology. The OXiNEMs project aims to develop a new technology to fabricate sensors that could 

meet this need. 

 

 “The current microelectromechanical sensors (MEMS) technology is mainly based on silicon and on 

related materials and technologies. Integrating different oxides into a single monolithic structure to 

implement these sensors, allows to extend their range of applications to different technological areas. 

Reducing their dimensions to a nanometric scale (NEMS) is an efficient strategy to increase their sensitivity 

"explains the project coordinator dr. Luca Pellegrino (Cnr-Spin) who adds: "the aim of the project research 

is the development of ultrasensitive NEMS sensors, able to measure very weak magnetic fields, of the order 

of tens of femtotesla, such those generated by human brain activity . Compared to SQUID sensors 

(Superconducting QUANTUM Interference Devices) used universally in magnetoencephalographic systems 

(MEG) to measure the functioning of the human brain, the OXiNEMS devices will be much more robust to 

the applied magnetic fields, allowing the development of new approaches for the study of the cerebral 

activity”. 

  

"The OXiNEMS devices will pave the way to an effective integration of MEG with other imaging techniques 

such as magnetic resonance with ultra-low fields, but especially with other techniques traditionally not 

compatible with MEG as the Transcranial Magnetic Stimulation (TMS). This integration would give rise to a 

new generation of systems able to record the activity, the connectivity and the causal role of the brain 

regions with high spatial and temporal resolutions and would considerably impact the field of basic and 

clinical neuroscience", declares Prof. Stefania Della Penna, expert in MEG instrumentation and methods for 

MEG analysis and local PI of the research group involved in the project. 

The activities related to the project will be carried out in the structures of the ITAB (Institute of Advanced 

Biomedical Technologies) Center and the Department of Neurosciences, Imaging and Clinical Sciences. The 

European Commission support will allow the recruitment of postdoctoral researchers and doctoral 

students. 

 




