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Session II:  Sensors
Design of fluorescent molecular probes for various applications
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chemistry, natural products, bio-molecular chemistry, medicinal chemistry, photochemistry and photobiology and 
nanoscience. He has richly contributed to the understanding of structure and mechanism of function of retinal-based 
biological photoreceptors, particularly bacteriorhodopsin and photocontrol of structure and reactivity of organic and 
bioorganic systems. He has also contributed towards the design of fluorescence probes, organic reactions in organized 
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development of organic nanoparticles of biomedical and opto-electronic significance.
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Abstract
Fluorescent sensors and reporter find numerous applications in biological and medical sciences and technology. 
Consequently, a large number of fluorescent compounds, both synthetic as well as of biological nature have been developed 
for various applications.  Research and innovation, particularly employing nanoscience and technology concepts have further 
enlarged the pool of such fluorescent molecular systems, and opened new areas of applications. In particular, fluorescent 
probes based on small organic molecules are used extensively in fluorescent and colorimetric detection, in vitro diagnostics, in 
vivo imaging, biomolecular labels, stains, and in many other applications. Photochromics, optical-memory and optical 
switches, solvatochromics in biological probes and medical applications are also the subject of much contemporary interest. 

We have been interested in de novo design and synthesis of fluorescent probes from small organic molecules for different 
biological, biomedical and opto-electronic applications. Our efforts have yielded fluorescent probes based on α,ω-diaryl-
polyenes and styrylindoles. These molecules can undergo conformationally relaxed intramolecular charge transfer and exhibit 
solvatochromic dual emission, and can be used as reporters of polarity and microenvironment of organized assemblies and 
proteins. Crystals of some of these compounds have also been found to exhibit enhanced emission. Further, we have designed 
fluorescent organic nanoparticles (FONs) of styrylindoles capable of exhibiting aggregation-induced enhanced emission. This 
presentation, while focusing on our efforts towards de novo design, properties and applications of fluorescent probes, will also 
review recent accomplishments in the field and highlight future research and innovation possibilities.
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