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Abstract; To be the representative fruition resulted from the rapid development in micro-nano theory and tech-
nology, atomic force microscopy (AFM) has greatly promoted the expansion of biological research in micro-nano
scale, and facilitated the birth and development of micro-nano biology as an important technique in its 25-year ev-
olutional progress. Based on the fundamental principles and detection modes of AFM, as well as the author’ s re-
search findings and work experience in this field, the paper reviews the application of AFM in the study on ultra-
structure and biomechanical properties of cells and biomacromolecules in the aspects of biological structure and
morphology, surface physicochemical characterization and mechanical manipulation of biological macromole-
cules, and focus on some important scientific and technical problems on AFM in micro-nano biomedical research
needed to be improved and solved urgently, with exploratory insights and recommendations for potential users in
ultrastructure and biomechanics of cells and biomacromolecules.
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Fig.1 AFM topographies of the rat red blood cell treated with
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Fig.2 AFM topography of the single molecular PC layer and the
DNA molecule on newly cleaved mica
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Fig.3 Static electronic potential of the OmpF porin with atomic force microscopy
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