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W90-( Biomechanical response of intact, degenerated and repaired
intervertebral discs under impact loading - Ex-vivo and In-Silico
investigation

Journal of Biomechanics

Understanding the effect of impact loading on the mechanical response of the intervertebral disc (IVD) is valuable for
investigating injury mechanisms and devising effective therapeutic modalities. This study used 24 porcine thoracic motion
segments to characterize the mechanical response of intact (N=A), degenerated (Trypsin-denatured, N=A), and repaired

(Genepin-treated, N=A) IVDs subject to impact loading. A meta-model analysis of poroelastic finite element simulations was
used in combination with ex-vivo creep and impact tests to extract the material properties.
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1A A multiscale XFEM approach to investigate the fracture behavior of
bio-inspired composite materials

Composites Part B

In the setting of emerging approaches for material design, we investigate the use of the extended finite element method
(XFEM) to predict the behavior of a newly designed bone-inspired fiber-reinforced composite and to elucidate the role of the
characteristic microstructural features and interfaces on the overall fracture behavior.

190 A combined passive and active musculoskeletal model study to
estimate L4-L5 load sharing

Journal of Biomechanics

A number of geometrically-detailed passive finite element (FE) models of the lumbar spine have been developed and
validated under in vitro loading conditions. These models are devoid of muscles and thus cannot be directly used to
simulate in vivo loading conditions acting en the lumbar joint structures or spinal implants. Gravity loads and muscle forces
estimated by a trunk musculoskeletal (MS) model under twelve static activities were applied to a passive FE model of the
L4-L5 segment to estimate load sharing among the joint structures (disc, ligaments, and facets) under simulated in vivo
loading conditions.
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