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This work presents the development of fluorescence lifetime imaging microscopy 

(FLIM) to investigate the dynamics of ring-opening metathesis polymerization 

(ROMP)-based polymers. A ROMP-functionalized, viscosity-sensitive fluorescent 

molecular rotor was designed to alter its fluorescence lifetime according to the 

viscosity of its polymeric microenvironment, enabling the imaging of changing 

physical parameters and catalytic activity in living polymers.[1] By coupling FLIM 

with fluorescence intensity microscopy, a correlation between the decreasing 

catalytic activity of Grubbs catalysts within the polydicyclopentadiene particles 

and the increasing microenvironment viscosity was established, providing a 

physical mechanism for the changing reaction kinetics observed for single 

Grubbs catalysts .Additionally, the high sensitivity of the molecular rotors 

revealed previously undisclosed differential block-selective responses to 

solvation changes upon the addition of DMSO and THF to self-assembled ROMP-

based amphiphilic block copolymers.[2,3] This approach offered unique insights 

into block-selective, solvent-triggered assembly and disassembly mechanisms, 

with superior sensitivity compared to traditional ¹H-NMR spectroscopy.  
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