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I. Abstract 
Optical nanoprobe have been developed using concept of self-assembly called metal nanoclusters (Au/Ag/Cu) that has received burgeoning interest in the field of biological analysis, imaging and environmental monitoring owing to high fluorescence efficiency, large stokes shift, excellent photostability, ultra-small size of 1-3 nm, good biocompatibility, high emission rates and easy synthesis. Template based approach using different scaffolds like DNA, peptides and proteins, dendrimers and polymers has been utilised to synthesise various fluorescent metal NCs. As a part of our ongoing research on vitamin B6 cofactors and its derived Schiff bases for detection of metal ions in aqueous medium, attempts has been made to conjugate the vitamin B6 cofactors such as pyridoxal and pyridoxal 5` phosphate with fluorescent BSA-AuNCs,1 Lyso-AuNCs2 and PEI-AgNCs3 in order to enhance sensitivity and tune selectivity. This conjugation occurs via aldehyde group present in pyridoxal and pyridoxal 5` phosphate that readily interacts with abundantly present free amino groups on templated NCs and has been successfully characterised using various analytical techniques. The developed conjugated nanoclusters have been applied in nanomolar ‘turn-ON’ and ‘turn-OFF’ sensing of metal ions like Hg2+, Zn2+ and Cd2+, and also find applications in on-site detection using paper-based analytical technology, environmental water and biological samples and bio-imaging.
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