
Designing Luminescent Lanthanide Probes for Targeted Theranostic, 

Bioimaging and Sensing Agents 

Ashis K. Patra 

Department of Chemistry 

Indian Institute of Technology Kanpur, Kanpur-208016, U. P., India 

E-mail: akpatra@iitk.ac.in  

 

Abstract:  

Lanthanide complexes with long luminescence lifetime are ideally suitable for interference-

free bioimaging or important analyte sensing through time-gated fluorescence 

microscopy/spectroscopy avoiding limitations of scattering and short-lived autofluorescence.1,2 

Development of low MW photostable cellular stains remains vital in understanding complex 

intracellular structures and biochemical pathways. We have thoughtfully designed various 

Ln(III) probes conjugated to the chelated antenna and studied their structures, photophysics 

with modulation of sensitization pathways for desired applications. In this seminar, I will 

discuss various chemical design strategies for selective bioimaging or luminescent sensing, 

coordination chemistry, antenna design, drug delivery, cellular pH-sensing, and the detection 

of biothreat agents.3-8 The presentation will underscore the opportunities available for diverse 

uses of unrivaled optical characteristics of luminescent lanthanide probes in interdisciplinary 

research areas using a rational synthetic inorganic chemistry approach.  
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