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Application of atomic force microscopy in
biological research; with a review of its application
in conservative dentistry and endodontics.

Abstract

Atomic Force Microscopy (AFM) has become one of the most widely used imaging tools in the
fields of physics, biology, and materials science. This technique is based on mapping atomic force
fields over material surfaces using non-destructive probes, enabling high-resolution topographi-
cal analysis and three-dimensional surface imaging. A key advantage of AFM is its operational
flexibility, allowing imaging in both ambient and liquid environments with minimal compromise in
resolution. AFM functions as a three-dimensional topological method with atomic-scale resolution
for surface hardness measurement and also serves as a type of scanning probe microscopy. Its
near-field approach relies on the interaction between a probe and the surface atoms of the sample.
Various probe modification techniques have been developed to facilitate the analysis of surface
properties, including friction measurement, adhesion forces, viscoelastic properties, Young’s mod-
ulus determination, and magnetic or electrostatic property imaging. AFM is capable of analyzing
a wide range of samples such as polymers, adsorbed molecules, films, fibers, and powders in air,
controlled environments, or liquid media. Over the past decade, AFM has emerged as a powerful
tool for probing nanoscale structural details and biomechanical properties of biological specimens,
including biomolecules and cells.
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