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The history and milestones of the application of AFM in biological sciences are today well presented in books and even textbooks (Morris et al., 1999; Jena and Hörber, 2002, 2006; Bhushan and Fuchs, 2006; Jena and Hörber, 2006). An interesting assert of the role of ‘instrumental community’ has been analysed starting from the birth of the Scanning Tunneling Microscope (STM; Mody, 2006). I will present a brief survey of the past 20 years, as seen from a biophysicist/biologist perspective, in the light of the questions: what is achieved and what is needed raised and discussed in an essential review 10 years ago (Shao et al., 1996).

With the invention of the STM in 1981, the elusive goal of imaging individual atoms on surfaces was achieved (Binnig et al., 1982). The STM technique bypassed the diffraction limit and achieved higher sensitivity than the electron microscope while utilizing much lower energy. According to the Noble lecture, the idea to use STM in biology starts soon after its invention. ‘Towards the end of 1983, we started to probe the possibilities of STM in biology together with H. Gross from the ETH, Zurich. We could follow DNA chains lying on a carbon film deposited on Ag-coated Si wafer’ (Binnig and Rohrer, 1986). But pioneers confessed that STM was a terrible method to study biological objects (Gaub, 2005).

The requirement that the surface must be conductive was overcome in March 1986 with the invention of a variation of the STM known as the Atomic Force Microscope (AFM) by Gerd Binnig, Calvin Quate and Christopher Gerber (Binnig et al., 1986). AFM has the ability to image conductive and non-conductive surfaces beyond the diffraction limit with molecular and atomic resolution both in air and in liquid (Marti et al., 1987). Nine months later, in the same year, Gerd Binnig and Heinrich Rohrer won the Nobel Prize in physics for their design of the STM shared with Ernst Ruska for his fundamental work in electron optics, and for the design of the first electron microscope. Albeit their discoveries were separated by 50 years, it was not by chance that these two different microscopy techniques were rewarded simultaneously. Both techniques were developed for ‘seeing’ at the atomic scale. Hence, for nearly 10 years, many presentations comparing the respective performances of STM and AFM versus Scanning Electron Microscope (SEM) or Transmission Electron Microscopes (TEM) were published, indicating often the necessity of their simultaneous use. However, AFM has emerged as an independent technique.
