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Organic semiconductors have gained significant attention for bioelectronics due to their 

biocompatibility, flexibility, and ability to efficiently conduct both ionic and electronic charges. 

Compared to conventional conducting polymers and carbon-based compounds, bio-inspired materials 

ensure higher biocompatibility and functionalization possibility. Achieving suitable level of electrical 

conductivity, reproducible behavior and stable operation (also in physiological environments), in 

view of the realization of biosensing devices, remains however a challenge for thin films based on 

bio-inspired molecules. 

Recent work demonstrated that selenium oxidative action and its possible incorporation into 5,6-

dihydroxyindole (DHI) enhances conductivity and electrochemical stability, making it a promising 

candidate for OECT (Organic Electro-Chemical Transistor) based applications. In our experiments, 

selenium tetrachloride (SeCl₄) was reacted with DHI under controlled conditions, and the resulting 

materials exhibited improved charge transport properties. Nuclear Magnetic Resonance (NMR) 

measurements provided insights about the synthesized molecules. The thin films fabricated from Se-

DHI were characterized using UV-Visible spectroscopy, dc electrical transport measurements, 

impedance spectroscopy, revealing significant enhancements in electronic behavior and providing 

information about the fundamental mechanisms involved in the electrical transport. 


