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Abstract: The biomechanical behavior of the vertebrae body bone implants represents an advanced
research area in the biomaterials field. The modeling and simulation by the finite element analysis
(FEA) using dedicated soft provides major contribution to long term assessment of the implants
quality. This study proposed to evaluate the vertebrae body bone implant biomechanics based on
computational analysis using the finite element method. The finite element models constructed from
a vertebrae bone and an implant were subjected to a load in vertical direction. The implant was
modeled by new advanced biocomposite materials based on hydroxyapatite (HAP) reinforced by Ti
based powder particles. To verify the behavior of the human vertebrae, depicting the efforts allows
determining the stress distribution on the implant and on the bone tissue surrounding the implant
and recognizing areas with greater strength. The vertebrae biomechanics evaluate the response of
bone under mechanical stimuli and the characteristics of the distribution stress, especially at the
interface level between the bone graft and the natural bone. The evaluation of the mechanical stress
at the interface level corroborated with the knowledge of stress distribution in vertebrae give the
possibility for an optimal designing of the bone implant.
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