
 

nanoBalkan2023                                                                October 16-20, 2023 Tirana (Albania) 

Nanotechnology Applications for Brain-Computer Interfaces: Enhancing 
Communication and Mobility  

 
Geldon Hoxhaj 
Arilda Zhejani, Franci Brahollari, Prof. Assoc. Dr. Albana Halili 
Western Balkans University, Department of Technology and Business/Biotechnology & Biomedical Engineering, Highway 
Tiranë-Durrës, KM 7, Kashar, Tirana, Albania 
g.hoxhaj22@wbu.edu.al 

 

Brain-computer interfaces (BCIs) hold tremendous potential for revolutionizing communication and 
mobility for individuals with neurological disorders or disabilities. By leveraging nanoscale materials 
and devices, BCIs can be made more efficient, durable, and compatible with the human brain. 
Recently, it has been clear that incorporating nanotechnology into BCIs is a viable way to raise their 
effectiveness, biocompatibility, and overall performance. This study provides an overview of the key 
applications of nanotechnology in BCIs and their impact on enhancing communication and mobility. 
First, better electrical contact with neurons has been made possible by the use of nanomaterials as 
electrode materials, such as carbon nanotubes, graphene, and nanowires [1]. This has increased 
signal quality and permitted more effective communication between the brain and external devices. 
Additionally, the creation of miniature, flexible brain probes through the use of nanotechnology has 
made it possible to precisely and selectively record or stimulate cerebral activity, making accurate and 
dependable BCIs possible [2]. Additionally, nanotechnology-based biocompatible coatings have been 
crucial in reducing immunological reactions and inflammation, improving the long-term stability and 
effectiveness of implanted BCI devices [3]. Furthermore, the targeted drug delivery to particular brain 
regions made achievable via nanotechnology provides potential therapeutic advantages, particularly 
for the treatment of neurological conditions linked to impairments in speech and mobility [4]. While 
these developments showcase the enormous scope of nanotechnology in BCIs, it is crucial to keep in 
mind that further research, clinical trials, and safety assessments are needed to ensure their 
applicability and effectiveness in actual environments. The incorporation of nanotechnology in brain-
computer interfaces poses ethical concerns about acquiring participants' informed consent and 
protecting the confidentiality and security of the sensitive neurological data that BCIs collect and 
handle. However, the incorporation of nanotechnology in BCIs shows promise for improving 
autonomy and the quality of life for those with neurological conditions by transforming 
communication and movement. 
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Figure 1: Neuralink's Nanotechnology Unleashing the Potential of Brain-Computer Interfaces 


