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Nanoscopic Tweezers and Self-Sorting Rotaxanes:  
an Excursion into the World of Molecular Machines  

 
 
Living organisms owe their phenotypes, their functionalities and their survival to the intricate 
interplay between myriads of molecular machines, in which self-assembly and self-sorting 
between various chemical entities (nucleic acids, proteins, etc.) play a crucial and fascinating role. 
A molecular machine is commonly defined as a supramolecular assembly designed to perform 
mechanical-like movements (i.e. an output signal) upon activation with an appropriate stimulus 
(i.e. the input). In this talk, I will describe the design, the synthesis and the evaluation of a pH-
responsive fluorescent “molecular tweezer”. Aesthetically appealing interlocked structures, such 
as rotaxanes and catenanes, can also undergo remarkable stimulus-triggered motions. I will 
describe the kinetically controlled self-sorting properties of a polyaminated axle with cucurbit[6]- 
and cucurbit[7]uril cavitands, and the controlled scrambling of the cavitands along the axle upon 
thermal activation.  
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