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 The realization that many molecular phenomena result in mechanical responses at 

the nanoscale promises to bring about a revolution in the field of chemical, physical, and 

biological sensor development. Exploiting nanoscale mechanics for molecular recognition 

is paradigm shift in sensor technology. The resonance frequency of a cantilever beam 

varies sensitively as a function of molecular adsorption.  In addition, when the adsorption is 

confined to one side of the cantilever, the cantilever undergoes deflection due to 

adsorption-induced variation in surface free energy.  Chemical selectivity can be achieved 

by coating the cantilevers with selective molecules. It is postulated that the cantilever 

bending depends on the changes in surface free energy while the resonance frequency 

variation is entirely due to mass loading (both specific and nonspecific adsorption). The 

minimum detectable adsorbed mass on a cantilever sensor can be increased by orders of 

magnitude by changing the dimensions of the device; smaller and thicker cantilevers offer 

higher resonance frequency and therefore better mass detection sensitivity.  Recent results 

from nanocantilever sensors will be discussed. 

 

 

 


