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We present a novel ultraviolet (UV) photodetector based on few-layer black phosphorus (FLBP) encapsulated in nitrocellulose, enabling highly stable and sensitive detection of UV light within the solar-blind spectral region, specifically around 260-280 nm. The device exhibits a pronounced and reversible change in electrical resistance upon exposure to 260-280 nm UV radiation, demonstrating its applicability for bio-photonic sensing without the need for external optical filters. Encapsulation in nitrocellulose significantly enhances environmental stability, overcoming the rapid degradation issues typical of black phosphorus materials [1-5].
The capability of this detector to sensitively measure UV absorption near 270 nm opens new possibilities for biomolecular analysis, particularly in the quantification and purity assessment of nucleic acids such as DNA and RNA. DNA and RNA nucleotides exhibit strong absorption maxima near 270 nm due to their aromatic bases; precise measurement in this spectral range enables rapid and non-destructive quantification of nucleic acid concentration and purity, essential in molecular biology and biomedical diagnostics [6].

The use of UV absorbance ratios (e.g., A260/A280) is a widely established method to assess sample contamination by proteins or other impurities [6-7]. Our FLBP-based UV detector provides a compact, flexible, and highly sensitive platform for such measurements, potentially integrating into portable biomedical devices for real-time nucleic acid quality monitoring.
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