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ABSTRACT 
 
Investigation of some key properties of biological materials relevant to the 

development of artificial bioinspired micro-flow (air and fluid) sensors is a recent 

focus of our research group.  We utilized surface force spectroscopy (SFS) for 

direct point-load measurements of the nanomechanical response of the cuticle and 

pads on the legs and wind-sensing hairs of live wandering. These measurements 

allowed for calculations of the maximum deflection angle, the spring constant of 

the hair itself, the torsional constants, the elastic modulus of cuticle and pads, and 

viscoelastic (frequency-dependent) deformation and adhesion of pads (the 

damping coefficient).  In other related study, superficial sensor cupulae of several 

fish were compared in terms of size, distribution, morphological differences, and 

mechanical responses (the elastic modulus and the retardation time) in 

comparison with the micropatterned, dome-shaped hydrogel structures.  The 

applicability of the AFM and SFS for unambiguous and quasi-quantitative 

measurements of surface nanomechanical properties is discussed in this talk.  
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