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ABSTRACT 

  
The adoption of neutron beam techniques (NBT), as non-destructive and non-invasive diagnostics, is 

becoming more and more relevant in studying materials and components of both medical and industrial 

interest. This paper deals with the advanced characterization by NBT, in particular at the micro- and 

nano-scale level, of medical devices and industrial parts. Several invasive medical devices, e.g., once 

implanted in the human body, as programmed to remain there for the whole patient's life, are subjected 

to the ionic environment of the blood and the substances and cells that secrete, as well as other aging 

factors. The self-expandable stent, installed in arteries such as the carotid to correct a stenosis, are also 

subjected to dynamic stress of the pulsation.  The progress of such devices, as well as the possible 

improvement of materials and parts belonging to the industrial field, directly depend on the application 

of effective characterization methods to assess damage due to aging, in order to establish the correct 

relationship between the characteristics of defects and functional macroscopic properties.  NBT 

contribute to the solution of important questions and problems related to the methodological restrictions 

of the analysis techniques normally used: for applications in the medical and industrial fields, the Rogante 

Engineering Office has developed particular methodological approaches with dedicated processing and 

treatment procedures. Complementary to the classical investigation methods, NBT can supply an 

important help in improving existing materials and devices and producing original and innovative 

components for different types of applications, with optimization of quality, functionality and 

performance. 
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