Fluorescence Enhancement of the C-Phycocyanin from Spirulina by Aluminum Plasmonic Crystal
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C-phycocyanin (C-PC), a natural fluorescent protein from Spirulina [1], holds great potential for biosensing applications but is limited by its moderate quantum yield. Plasmonic nanostructures, particularly those made of earth-abundant aluminum (Al), can dramatically enhance fluorescence by amplifying the local electromagnetic field through localized surface plasmon resonance (LSPR) [2, 3]. This study investigates the fluorescence enhancement of C-PC facilitated by an Al plasmonic grating.
A comparative experimental approach was employed: C-PC in PBS buffer was drop-cast onto three distinct surfaces—a plain glass slide (control), a flat Al film, and a nanostructured Al grating. The fluorescence emission was then systematically characterized using angle-resolved spectroscopy.
This work provides direct experimental evidence that rationally designed Al plasmonic crystals are highly effective in boosting the fluorescence of natural biofluorophores. The angle-resolved measurement methodology clearly delineates the plasmonic enhancement mechanism [4]. The findings underscore the potential of cost-effective, CMOS-compatible Al nanostructures for developing highly sensitive biosensing platforms utilizing enhanced natural fluorescent proteins.
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