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Abstract

SynchrolLoad performs a material-dependent characterization of the biomechanical properties of bone-screw implant systems. For this purpose
rat tibiae were implanted with screws made of titanium, PEEK and bioresorbable magnesium alloys and explants were acquired after varying
healing periods. We performed push-out experiments with the explants using a custom loading cell, enabling the in situ monitoring of the
experiment with synchrotron u-CT at beamline P05 (DESY). The strain uptake in the bone samples was evaluated on the voxel level with a custom
built high-performance variational solver for digital volume correlation. The combination of a mechanical test with 4D imaging enabled us to
consider implant stabillity in the context of bone morphology and strain distribution.
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« Limited contact and a compressible material

Conclusions with a Young's modulus close to bone results in
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implant region in a characteristic manner. Differences between materials SCIEews.

are more pronounced than with extended healing periods. One resulting » Strain transfer with Mg-xGd alloys is reduced

and depends on the collapse of corroded

implication is that there is not a single morphological descriptor correlating material

with implant stability. Correlations in our data suggest that the implant
stability with titanium benefits from implantation depth, with PEEK from
initially thick cortical bone and with resorbable implants from available
surface area.
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