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1. Introduction. Flexible platform-based technologies, in particular paper-based nanosensors have

recently created an exciting avenue in the field of portable point-of-care diagnostics. Paper-based

nanosensors represent an attractive, innovative, and inexpensive plasmonic detection nanoplatforms owing

to their multiple advantages such as low-cost and easy fabrication, ease of use, high specific surface area,

flexibility, or excellent wicking ability due to capillary forces.

2. Experimental. We design herein a new concept of nanosensor fabricated directly on paper, using

a commercial pen filled with gold bipyramids (AuBPs), as plasmonic ink, to test the detection of the specific

biotin-streptavidin recognition interaction. In this case, we employed AuBPs with three different aspect

ratios, as plasmonic ink and therefore we were able to write isolated plasmonic lines on the same substrate,

obtaining thus a tunable plasmonic paper-based nanoplatform.

3. Results and Discussion. The immobilization of the AuBPs on the cellulose fibers was successfully

confirmed using SEM and HRTEM investigations. For the specific detection of the biotin-streptavidin

interaction, the p-aminothiophenol (p-ATB) @Biotin complex was easily grafted on our plasmonic lines

through strong Au-S interaction, representing not only the recognition element for the specific streptavidin

protein detection from streptavidin@Alexa680 system via Localized Surface Plasmon Resonance (LSPR),

Surface Enhanced Raman Spectroscopy (SERS), but also the spacer needed for ensuring an optimal metal-

fluorophore distance necessary to further implementation as innovative metal enhanced fluorescence

(MEF) biosensing platforms.

4. Conclusions Considering the significant importance of the development of miniaturized POC

diagnostics test, our inexpensive calligraphic paper-based plasmonic nanoplatform can represent an

excellent candidate in the future for promoting multimodal detection of relevant biomarkers.
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