Effects of Functionally Graded Geometrical and Material Parameters on the Behaviors of Nano- and Micro-Biosensors
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Abstract
In this paper, the effects of various parameters on the behaviors of micro- and nano-biosensors are investigated for detecting diseases. These parameters are related to the geometry and/or the material; and they are gradually changing with the position of the biosensor according to a power law. Therefore, they are called functionally graded geometrical and material parameters. On the other hand, the considered biosensor is a cantilever beam and hence the main sensitivity and behavior parameter is the deflection at the free end of the biosensor. In the analyses, the influences of the surface stress and Van Der Waals intermolecular forces are considered. Also, the total energy of the beam, which is the combination of the Van Der Waals and the elastic strain energy, is accomplished in order to evaluated the deflection at the free end of the biosensor. Since the governing equations account for the size dependency and the considered parameters are functions of the position, the solution is too complex to be achieved analytically. Therefore, numerical methods using the software package MATLAB are applied in order to investigate the behavior of the biosensor. For homogeneous materials, when all parameters are not varying with the position, the obtained results are compared with those in the literature and good agreement is obtained. On the other hand, for various values of the functionally graded exponent, the results are depicted in figures and discussed. 
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