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Well-crystallized metal nanostructures such as nanoparticles, nanowires, nanonails, and flower-shaped structures have been synthesized by simple thermal evaporation and solution processes and used to fabricate highly sensitive amperometric biosensors. The nanostructures of metal oxides such as ZnO, CuO and MgO were used as supporting matrixes for glucose oxidase (GOx) and cholesterol oxidase (ChOx) immobilization to fabricate biosensors for efficient detection of glucose and cholesterol, respectively. It was found that the active surface area of nanostructures is critical for sensitivity and detection limit. Typical example is the cholesterol biosensor fabricated with flower-shaped ZnO nanostructures which contain a large number of nanorods exhibiting large surface area. Due to the large surface area of the flower-shaped ZnO nanostructures large numbers of enzyme biomolecules were immobilized on the surfaces of ZnO nanostructures; therefore the enzymes attached on the nanostructures facilitate the fast and direct electron transfer between the active sites and the electrode surface, resulting in an increase of sensitivity and lowering the detection limit. The cholesterol biosensor fabricated with flower-shaped ZnO nanostructures showed a very high and reproducible sensitivity of 61.7 A/M/cm2, a detection limit (based on S/N ratio) of 0.012 M, and a linear range of 1.0 - 15 M with response time less than 5 s. All the biosensors made of metal oxides nanostructures showed the correlation coefficient of R = 0.9975-0.9989 with a lower value of apparent Michaelis-Menten constant, which indicated a high affinity of glucose and cholesterol on immobilized metal oxide nanostructures. Furthermore, all the biosensors showed long-term storage stability longer than one month without any significant loss in sensitivity.
