
Smart Design of Ratiometric Fluorescent Nanosensors
Forough Ghasemi
Department of Nanotechnology, Agricultural Biotechnology Research Institute of Iran (ABRII), Agricultural Research, Education, and Extension Organization (AREEO), Karaj, 3135933151, Iran
Abstract:

Fluorescent nanoprobes have attracted considerable attention for sensing and optical imaging because of the high sensitivity of fluorescence spectroscopy and the diversity of available fluorophores. The interactions between the target and the probe either decrease or increase the fluorescence intensity. However, quantification of the target analyte using only the emission intensity at a single wavelength can easily interfere with various analyte-independent factors, such as background fluorescence, concentration change of the probe, fluctuations in excitation source, and environmental conditions. To overcome such drawbacks, a second fluorescence spectral peak can also be used. The ratio of the fluorescence intensities of different spectral peaks is less influenced by the above-mentioned interferences. Moreover, while a single fluorescent probe can only display the change of fluorescence brightness (turn-on/turn-off signal), in ratiometric nanoprobes a visual quantification mainly depends on the color variations. Therefore, ratiometric nanoprobes provide a more reliable quantitative and qualitative detection. 

This presentation aims to cover recent research in the smart design and application of ratiometric fluorescent nanoprobes. Ratiometric fluorescent probes are composed of two or more independent fluorophores or one or more intrinsic dual emissive fluorophores. The intelligent selection of fluorophores as reference or dynamic fluorophores which improves the sensitivity, linear range, and reliability of ratiometric fluorescent probes will be discussed. Moreover, new ideas to expand the color-tunability of ratiometric fluorescent probes will be presented. Finally, different possible applications of the ratiometric fluorescent nanoprobes will be summarized.
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