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ABSTRACT 
 

 

Biomarkers such as proteins, hormones, or nucleic acids are biological indicators with a key role 

in identifying human body function variations. Being able to spot increasingly smaller quantities 

of these markers has become a fundamental aspect for preventive analysis of potential diseases. 

Thanks to its high signal-to-noise ratio ElectroChemiLuminescence (ECL) became a leading 

technique in their detection for the early diagnosis of diseases. [1] [2].  As a matter of fact, ECL 

has become a powerful analytical technique widely studied and applied both from the academic 

and industrial point of view. If we have a look at the last 20 years, the number of scientific 

publications focused on ECL research has been exponentially increased and commercial clinical 

analyzer, Elecsys®, is an industrial success [3].  However the sensitivity of ECL bead-based 

immunoassays is intrinsically limited by the reaction mechanism driving the emission of 

[Ru(bpy)3]2+ on the bead surface (Figure). In commercial ECL-based immunoassays, biomarkers 

are detected using sandwich immunocomplexes formed on magnetic microbeads. Beads are 

magnetically attracted to the working electrode surface, and the ECL signal is recorded upon 

application of an appropriate potential. 

Despite the success of ECL in clinical analyzers, the 

sensitivity of bead-based ECL assays remains 

constrained in close proximity of electrode surface. 

Here, we address multiplex assays [3], investigate 

alternative ECL-generation mechanisms, and 

optimize the ECL-emitting layer. Focusing on stimuli-

responsive ECL [4] and strategies such as 

autocatalytic schemes[5] and redox-mediator 

approaches[6] to expand and intensify the emitting layer for improved analytical performance. 
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