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Investlgatlng defecff;}f_ iseases r&atments usmg in silico models
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KNEE OSTEOARTHRITIS: from the knee to the cell & back again

Satanlk
Mukherjee

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 FRACTURE HEALING: from blood clot to bone
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INFLAMMATION REPAIR A) Blood vessels restoration allows oxygen
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macrophages and inflammatory cytokines in the H_ealmg proce_ss B) It the fracture Is severe, it might not heal
3D callus during bone fracture immune response. (without remodeling) autonomously; needing implant support to heal.

BONE-IMPLANT: simultaneous regeneration and degradation
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IMPLANTS: multiscale optimization & bilodegradation simulation

Fernando . . Oriana
Digitally reconstruct Pérez 2.a. Discrete chain \\\ de Becker

poniitereet scission model
Create a computer model A
of the joint /5
® =%

Derive 3D bone
geometry

2.b. Kinetic model

Patient

Optimize acetabular
implant design

Collect patient’s E 3. Constitutive
dat 1. Reaction-diffusion 2 ' model
model S :
Manufacture the

- aptimiz=dlmplant Polymer degradation is modeled using a reaction-diffusion framework
(1) capturing hydrolytic chain scission (2) and consequent polymer erosion.
Workflow to design optimized patient specific acetabular implants that The microstructural changes are coupled to the mechanical behavior in the

limit stress shielding and enhance bone-implant integration. constitutive model (3).
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