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4D imaging of bio-soft material deformation based on phase-contrast CT using
synchrotron light
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Flexible response of soft biological tissues, such as blood vessels, muscle,

and articular cartilage, to mechanical loading is largely attributed to their viscoelastic
properties; thus, dynamic tests are essential to better understanding of mechanical functions of
these soft tissues. Besides, the inhomogeneous tissue structures and the potential of micro-damage
for catastrophic diseases indicate the importance of assessing regional dynamical tissue behaviors.
In this study, we established the X-ray phase-contrast CT for quantitative imaging of cyclically
deformed soft tissues. Applications of the present method to the porcine articular cartilage plug
and canine femoral arterial segment subjected to cyclic loading and pulsatile pressure,
resEgctively,_showed its ability to visualize the time-to-time variations of regional fiber
architecture in these tissues, and accordingly, its availability for the evaluation of regional
dynamic deformation in bio-soft materials.
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Fig. 6 Differential phase shift images (left column) and CT images (middle and right columns)
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Fig. 7 Pulsatile pressure waveform and cross-sectional vessel images at different luminal pressures
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Fig. 8 3D images of vessels longitudinally halved Fig. 9 &-histogram through the vessel wall
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