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Course Lecture Topics: Syllabus

o Introduction: course overview

o Bone and joint characteristics: biology, structure and biomechanics, main

o pathologies and treatment strategies

o Introduction to Biocompatibility concepts of orthopedic implants

o Fracture implants for internal fixation: materials, IM nails, plates, screws, sliding

o screws (hip fractures), biomechanics of implant bone system, mechanical analysis of
o implant stresses, center of mass, moment of inertia, overview of ASTM tests

o Fracture implants for external fixation: simple fixators, Ilizarov and Taylor systems

o Total joint replacement: materials, engineering principles of fixation and bearing

o surfaces, joint stability, failure and complications, partial Vs total replacement

o Main total joint replacement: total hip arthroplasty, total knee arthroplasty,

o shoulders and other joints, overview of ASTM tests, use of FEA

o Spine anatomy and biomechanics: overview

o Spine implants for: scoliosis, fractures, disc space (cages, disc replacement),

o vertebral bone. Biomechanics of fixation systems and overview of ASTM tests

o Ortho-biologics, biodegradable implants, biological repairs (grafts), tissue

o engineering, stem cells, Factors, HA and combinations. Biologic implants

o New trends in Orthopedics: additive manufacturing (3D printing) of implants, use of
o surgical robotics, computer assisted and navigation, VR and Al in orthopedic surgery
o Regulation basics: FDA, CE mark; application to orthopedic implants

o Introduction to R&D of orthopedic implants, market and commercialization
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1. Course structure, introduction to biomechanics, 1. An introduction to orthopedic
anatomy of bones, anatomy of joints, joint modelling | 26.03.23 implants 21.03.23
2. Bone microstructure and Propertles, dlsltrlbuted 02.04.23 2. Bone Tissue - Biomaterial 28.03.23
force, shear force and bending moment diagrams
3. Area properties, Hooke’s law, from forces and 3. Biocompatibility & regulation
moments to stresses in a section 16.04.23 basics 04.04.23
4. Yield stress, stress concentratlgn, material failure, 23.04.23 4. Fracture fixation |mpla.nts — Nails, 18.04.23
and beam deflection plates, screws, wires
5. Internal flxat.lon.of hlp.frac.tures, intramedullary 07.05.23 5. Hip fractures 09.05.23
nail, sliding fixation screw
6. Composite materials, plate fixation 6. External fixation systems
14.05.23 16.05.23
7. Biomechanical considerations during the gait cycle 7. Arthroplasty (joint replacement) —
28.05.23 Total hip replacement 23.05.23
8. Total joint replacements 04.06.23 8. Arthroplasty (joint replacement) - 30.05.23
Total knee replacement
9. Spine anatomy and pathologies, pedicle screw 9. Shoulder, elbow, ankle, and other
fixation 11.06.23 joint replacement 06.06.23
10. Pedicle screw fixation 18.06.23 10. Spine blomechlanlcs and implants 13.06.23
11. Bone healing process, bone tissue engineering 11. Spine biomechanics and implants
25.06.23 I 20.06.23
12. Summary and past exam questions 12. Biological solutions, soft tissue
02.07.23 implants & introduction to tissue 27.06.23
engineering
. 12?. Regulation |55L.|es,'R&D and.new 04.07.23
implants marketing introduction
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