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Abstract 
The main goal of Nanostine within the framework of this project is to develop low-cost, 
multifunctional chemical sensing layers using standard printed circuit boards (PCBs) with 
tailored nanoparticle (NP) coatings to detect early precursors of structural damage such 
as moisture, corrosive gases, and VOCs in critical defence systems. The approach 
transforms familiar PCB technology into embeddable "chemical monitors" for naval, 
armoured vehicles and aircraft components, enabling continuous monitoring of 
degradation drivers before mechanical damage becomes detectable. 
 
The project delivers three platform-specific demonstrators within 6 months. Nanostine’s 
innovation lies in combining ultrapure, ligand-free NP coatings developed through 
proprietary vacuum-based processes with standard PCB manufacturing. This creates 
high-performance chemical sensing from commercial electronics: the same board 
architecture serves all platforms, with only NP chemistry changing per use case. Unlike 
discrete sensors or complex MEMS, these thin, EMC-compatible layers offer modular 
functionality, superior sub-ppm sensitivity via catalytic NP reactions, and seamless 
integration into existing manufacturing lines. 
 
By project end, validated sensor assemblies will demonstrate limit of detection (LOD), 
selectivity, and cyclability under representative atmospheres, confirming their ability to 
provide early chemical risk warnings. The resulting technology supports predictive 
maintenance across naval, land, and air assets, reducing unplanned failures and lifecycle 
costs while leveraging European production capabilities. 
 
The approach overcomes limitations of current structural health monitoring (SHM) by 
shifting from periodic mechanical inspections to continuous chemical precursor 
detection, with strong cross-domain potential for vehicles, ships, and aircraft.
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Company description 
Nanostine S.L. is a Spanish deep-tech company specialized in the development of 
advanced nanostructured coatings based on ultrapure nanoparticles. The company 
provides high-performance surface solutions tailored to demanding industrial 
applications, including sensing, energy, aerospace and advanced materials. 
 
Nanostine’s proprietary technology enables the controlled fabrication and deposition of 
nanoparticles in ultra-high vacuum conditions, allowing precise tuning of material 
composition, morphology and functional properties. This capability enables the 
development of coatings with enhanced optical, electrical and catalytic performance, as 
well as improved durability under harsh environments. 
 
The company operates as a B2B technology provider, collaborating with industrial 
partners and research institutions to develop customized coating solutions for specific 
applications. Nanostine has successfully delivered multiple R&D and pilot projects across 
different sectors, demonstrating the scalability and versatility of its technology. 
 
With a strong focus on innovation and application-driven development, Nanostine is 
currently advancing solutions for sensing platforms, including nanostructured coatings 
designed to improve sensitivity, selectivity and robustness in challenging conditions such 
as high humidity, electromagnetic interference and mechanical stress. 
 
The company is composed of a multidisciplinary team with expertise in nanotechnology, 
surface engineering and applied physics, and is actively engaged in European and 
national R&D programs. 
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