
COMPUTATIONAL BONE & JOINT TISSUE ENGINEERING
Investigating defects, diseases & treatments using in silico models

BONE FRACTURE HEALING: from blood clot to bone

IMPLANTS: multiscale optimization & biodegradation simulation

Workflow to design optimized patient specific acetabular implants that

limit stress shielding and enhance bone-implant integration.
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KNEE OSTEOARTHRITIS: from the knee to the cell & back again

Multiscale model to study the

interplay of mechanical and

biochemical factors at different

length scales that contribute to

initiation and progression of

osteoarthritis in human knee joint.
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BONE-IMPLANT: simultaneous regeneration and degradation 

Polymer degradation is modeled using a reaction-diffusion framework

(1) capturing hydrolytic chain scission (2) and consequent polymer erosion.

The microstructural changes are coupled to the mechanical behavior in the

constitutive model (3).
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A) Blood vessels restoration allows oxygen

diffusion to cells, which can then repair the

injured bone by forming new tissue.

B) If the fracture is severe, it might not heal

autonomously; needing implant support to heal.
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A) Mechanical model of bone fracture healing.

B) Simulated mechano-regulated distribution of

macrophages and inflammatory cytokines in the

3D callus during bone fracture immune response.

Continuum Damage Modeling

Design of patient

specific biodegradable

joint implants to limit

the accumulation of

bone defect after

revision surgery. Bone

is stimulated to grow

within the optimized

microstructure of the

degradable scaffold.


	Slide 1

