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In this study, an excitation system that realized stable amplitude modulation atomic force 
microscopy (AM-AFM) measurements under solution was established. This system 
highlights the direct oscillation of the AFM cantilever using an intensity-modulated laser for 
high-speed imaging of molecular recognition sites on bio-devices with nanometer resolution, 
and for measuring local viscoelasticity of water in the vicinity of sample surfaces. The new 
molecular recognition imaging method makes it possible to take an image with hundreds of 
times faster than that of using the conventional force mapping method. Also, the probability 
of detecting the molecular recognition events has increased. Moreover, with the new 
excitation system that provided stable AM-AFM measurements, a quantitative data analysis 
technique was developed through the construction of a dynamic model of the measured data 
to successfully reveal the dynamic properties of water. From the results, water in the vicinity 
of the material surfaces shows different viscoelastic responses from the bulk, and these 
properties and thicknesses depend on the physicochemical property of the sample surfaces. 
The two new measurement methods using the developed AM-AFM system will significantly 
contribute not only to the analysis of molecular recognition processes but also to the 
evaluation of performance and basic physical properties of biosensors and biomaterials. 
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