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Aggregation-Induced Emission (AIE) is the characteristic phenomenon of some fluorescent dyes whose 

photophysical properties are affected by their intramolecular motions. In particular, they suffer of non-

radiative efficient decay activated by rotational molecular motions therefore, restrictions of 

intramolecular motions (RIM) result in a strong emission [1]. RIM typically occurs when molecules form 

aggregates but the same effect is obtained by incorporating AIE dyes in polymer matrixes, due to their 

intrinsic high viscosity and low free volume. Typically, raising temperatures higher than Tg or inducing 

mechanical deformations affects macromolecular chains mobility and, as a consequence, also AIE 

photophysical properties [2]. 

 In this work, tetraphenylethylene (TPE), a well-known AIE prototype, was 

incorporated in different polymeric matrixes to determine via optical 

outputs temperature variations and mechanical stress in polymers. 

Polyvinyl acetate (PVAc) and poly(lactide-co-glycolide) (PLGA) were 

selected as glassy matrixes with different glass transition temperatures and 

mechanical properties. Polymeric films containing different amounts of TPE 

were produced by solvent casting and their photophysical properties were 

analyzed during stress-strain tests and temperature scans. When TPE was 

added at a concentration higher than 2 wt%, a strong decrease of fluorescence intensity was recorded 

upon heating, thus enabling the identification of the polymer Tg as well as the physical aging of its 

glassy phase. TPE content of 0.1 wt% was instead enough to monitor mechanical deformation of the 

polymer film. In this case, a PVAc film showed a remarkable increase of fluorescence when stretched 

over 150% of strain. We have ascribed this result, rather than to RIM phenomena, to the formation of 

microcracks, which increase the scattered light by the mechanically deformed sample.  

A deep investigation of the scattered light, a generally underestimated process, take us to the 

conclusion that, although the results obtained are not purely associated with the AIE character of the 

fluorophore, TPE is an effective probe for detecting polymer thermal transitions and mechanical 

solicitations.  
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