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Abstract:  Molecular machines or motors in the cell operate under nonequilibrium 
condiƟons and extract chemical energy from their surroundings to perform a variety of 
transport and other biological funcƟons. SyntheƟc nanomotors without moving parts 
also operate under nonequilibrium condiƟons using chemical energy to move in solu-
Ɵon, and can transport cargo and perform other funcƟons. Although they operate by 
different mechanisms it will be shown that there are similariƟes between how these 
very different nanomotors funcƟon.  Systems containing many syntheƟc motors can dis-
play collecƟve behavior leading to acƟve self-assembly, swarming and other collecƟve 
states that differ from those in systems at equilibrium, and these new structures will al-
so be described. 
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