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Since the invention of the Atomic Force Microscope (AFM), more than twenty years ago, by Gerd Binnig, Calvin Quate and Christopher Gerber (Binnig et al., 1986) many new areas have been opened. The AFM success story is due to the capability of getting images quite easily with contrast at the nanometer scale. But AFM has also proved to be a versatile tool to modify surface, to manipulate nano objects, or to measure force in the pN range renewing old domains of engineer like tribology. In the abstract of the famous paper was written “It incorporates a probe that does not damage the surface”. However, following the invention, many works found that the tip was damaging the surface or else the tip itself was severely modified. After few years, the needs to reduce the contact and the lateral force between the tip and the surface were boosting the development of dynamical modes. Five years later two publications describe the frequency modulation technique, T. R. Albrecht, P. Grütter, D. Horne, and D. Rugar (1991) and the amplitude modulation technique, the Tapping mode, P. Gleyzes, P. K. Kuo, and A. C. Boccara (1991). Then, the interest of Tapping mode to investigate soft materials was shown two years later Q. Zhong and D. Inniss K. Kjoller and V. B. Elings (1993).

In an introductive part, I recall the basic concepts for the contact and dynamical modes. The hydrodynamic properties of a micro cantilever oscillating in a fluid will be also presented as it may be of importance for their use in liquid environment. 
Then, we will focus on the central part of the AFM: the tip. Recalling again the statement “the probe that does not damage...”, after more than twenty five years, including STM, to define a good tip is still a matter of debate and it remains challenging to conceive and manufacture a perfect tip. I will present different attempts to solve the problem and some experimental results. Specific thought will be dedicated to application for biological systems.
