
 

3D Polyethylene Glycol Diacrylate-Polyaniline Composites by ionizing radiation: An Innovative 
(and unexplored) technologic route for materials modification.  

S. Battistoni 1, Rocco Carcione2, Beatrice D’Orsi2, Alessia Cemmi3 

1 Consiglio Nazionale delle Ricerche, Institute of Materials for Electronics and Magnetism (CNR-IMEM) sezione di 
Roma, Via della Ricerca Scientifica 1, 00133, Roma, Italy Silvia.battistoni@cnr.it  

2ENEA, Nuclear Department C. R. Casaccia, Rome, via Anguillarese 301, Rome,  Italy 

 

Additive manufacturing (AM) has transformed component production through its capability to fabricate 
complex, freeform geometries. As a prominent 3D printing technology, Stereolithography (SLA) utilizes 
layer-by-layer photochemical reactions to cross-link polymers, typically using electrically insulating 
acrylate- or epoxy-based photoresists. Recently, gamma radiation has emerged as an effective post-
treatment method to trigger further cross-linking by activating residual reactive groups throughout the 
printed structure. More broadly, ionizing radiation consistently enhances both the thermal stability and 
mechanical performance of photocurable resins. 

However, only a limited number of studies have reported the possibility of directly inducing the cross-
linking of photoresists through gamma radiation exposure. A final structure with good conductivity and 
electroactivity properties was not achieved by any of them. In this study, we present our recent work on 
the realisation and characterisation of 3D polyethylene glycol diacrylate-polyaniline composites 
through exposure to gamma radiation. The resulting composite exhibits good conductivity, with 
resistivity that scales with the proportion of polyaniline incorporated into the composite, as well as 
notable electroactivity, as determined by cyclic voltammetry and impedance analyses. 

The developed method ensures the realisation of 3D final structures with different aspect ratios due to 
the ability of gamma radiation to efficiently penetrate the entire polymeric structure. The final 
conductivity properties are presented in the context of a comprehensive set of spectroscopic analyses, 
including Raman, EPR and FTIR techniques.     
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