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Application of particle tracking microrheology in biomechanics
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Abstract: As a new technique of determining the viscoelasticity of soft biomaterials and cell cytoplasm in living
cells, particle tracking microrheology (PTM) is mainly applied in the biomechanical research field, such as cell
movement, embryo development, laminopathies. PTM has many advantages over the conventional detection
methods in cell mechanics. Using this technique, the Brownian motion of probe particles embedded in the medi-
um could be measured by the video-microscopy, and the movement trajectories of the probe could be mathemati-
cally transformed into the mean squared displacements (MSDs) thus to extract the parameters such as the fre-
quency-dependent viscoelastic modulus or the creep compliance from the time-dependent MSDs of the probes.
The basic principles of PTM technique and its application in biomechanics will be reviewed in this paper.
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Fig.1 Schematic diagram of the particle tracking microrheology (a) Experimental setup, (b) Fluorescence micrograph, (c) Trajecto-
ries of Brownian motion of a particle in the medium, (d) Time-dependent ( x, y) coordinates of the particles are transformed into mean

square displacements, (e) Frequency-dependent viscoelastic modulus of the medium obtained by calculation
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