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Name: Mechanical and Biomechanical Technology of Orthopaedic Implants
Concentration area: Ciências da Saúde Aplicadas ao Aparelho Locomotor (17142)

Approval dates:

CCP: 02/12/2024 CPG: 04/02/2025 CoPGr:

Activation date: 04/02/2025 Inactivation date:

Workload:

Total: 60 h Theory: 4 h Practice: 8 h Study: 3 h

Credits: 4 Duration: 4 weeks

Professors:
300572 - Antonio Carlos Shimano  - 04/02/2025 until today
7961749 - Leonardo Rigobello Battaglion  - 04/02/2025 until today

Objectives:

To introduce the basic concepts, theories and techniques of the
biomechanical and mechanical technology of orthopaedic implants, together
with their up-to-date applications. This will enable postgraduates to learn about
the main types of measuring instruments, biomaterials, treatments and
manufacturing processes for osteosynthesis and prostheses. And to present the
main techniques for simulating and analyzing the mechanical parameters of
samples or structures.

Rationale:

Quality control of products used in Orthopaedics and
Traumatology should be a constant priority for professionals in the field. The
main problems associated with osteosynthesis and prostheses are related to
factors such as inadequate sizing, inaccurate specifications, types of
biomaterials used, insufficient mechanical strength, design flaws and
inconsistencies in manufacturing processes. Teaching focused on the
mechanical and biomechanical technology of implants seeks to provide
postgraduates with solid knowledge and technical information that can improve
their skills and contribute directly to their professional activities.

Content:

I - INTRODUCTION TO IMPLANT MECHANICS AND BIOMECHANICS
1. Fundamental Principles of Biomechanics
2. Metrology
3. Production of the main materials used in Mechanics
4. Standards and Regulations for Mechanical Testing

II - BIOMATERIALS
1. Main types of materials used to make implants;
2. Recommendations for a good implant;
3. Types of corrosion that affect implants;

4. Applications;
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III - BIOMECHANICS OF THE MAIN IMPLANTS:
1. Plates and screws;
2. Intramedullary rods
3. Internal fixator
4. Prostheses

IV - TESTS AND MECHANICAL PROPERTIES
1. Static tests
2. Applications;
3. Dynamic tests;
4. Applications;

V - SIMULATION AND PROTOTYPING TECHNIQUES
1. Finite Element Method
2. 3D printing
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Type of Assessment:

1 - Written presentation of the subjects covered (weight 2)
2 - Oral presentation of the subjects covered (weight 2)
3- Participation and resourcefulness in practical activities, with reports (weight
3)

Note:

The methodological development of the subject will be:
1 - Methodology: The relationship with the students will be through theoretical
and practical classes with dialogues and discussions of the information and
knowledge of the subjects covered.
2 - Strategy: The subjects covered in lectures will be presented in practice in the
research laboratory.
3 - Resources: Oral presentations using the board and/or powerpoint. Seminar
presentations. Guest speakers.
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