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Fluorescent probes, in particular, emission based fluorescent “light-up” 
probes are important tools in the field of bio-medical applications. 

Tetraphenylethylene (TPE) is the most useful scaffold in making several 
luminescent materials because of its inherent aggregation induced 
emission (AIE) property. Recently, growing interests have been shown in 
designing TPE-amphiphiles derived smart nanoaggregates (e.g. vesicles, 
nanoparticles) because of their multi-targeting and better binding abilities 
other than unique encapsulation capabilities for better performance in 
sensing, delivery, bioimaging, diagnostics and theranostics [1]. These 
TPE based probes could become more water soluble and bio-compatible 
by incorporating glycol units in the chain and cationic pyridinium 
unit at the terminal respectively so that they would be more suitable 
for biotechnological applications. This unique feature provides an 
opportunity to design light-up probes as multipurpose auto-fluorescent 
tool for bio-applications particularly in sensing and cellular imaging. 

The present talk mainly focuses on the design and synthesis of various water-soluble TPE-amphiphiles with varying spacers, 
their unique aggregation behaviors in aqueous solutions, fluoremetric detection and quantitation of biomacromolecules such as 
protein and DNA, detection of bacteria by electrostatic interactions (Fig. 1) [2]. The talk will also cover other TPE-amphiphiles 
for selective fluoremetric detection and quantitation of biomacromolecules and imaging studies [3]. 
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Fig. 1 Schematic representation of TPE derived 
smart amphiphiles (TPE-xEG-Py) and their  

bio-applications.


