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In the 1930s, Staudinger discovered that mastication of polystyrene reduced its 

molecular weight, marking the inception of polymer mechanochemistry. Over the past 

two decades, the field has advanced rapidly with the introduction of 

mechanophores—force-sensitive molecular motifs. To date, hundreds of diverse 

mechanophores have been designed. These motifs not only exhibit unique 

mechanochemical mechanisms but also enable the construction of force-responsive 

materials for applications including controlled release, sensing via color change, 

catalysis, self-strengthening, and so on. However, current research predominantly 

focuses on covalent systems, where activation necessitates covalent bond scission 

followed by reconstruction—a process typically requiring high force thresholds. In 

contrast, supramolecular systems rely on non-covalent interactions, but are less 

studied in mechanochemistry. Our research aims to investigate the mechanochemical 

behavior of supramolecular systems, particularly topological molecules (including 

mechanical bonds), and to develop functional force-responsive materials based on 

these architectures. In this presentation, I will highlight our recent work in this area, 

including force-driven molecular machines, the mechanical behavior of knots, and our 

attempts toward constructing novel mechanophores. 
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