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Biomechanics is a branch of science that integrates principles
of mechanics with the study of living organisms, provides a
profound understanding of how the human body moves, functions, and
responds to external forces. By exploring the mechanics of biological
structures and processes, biomechanics plays an important role in
diverse fields, ranging from sports science and medicine to
engineering and rehabilitation. This interdisciplinary science delves
into the intricacies of movement, providing insights that
contribute to improved performance, injury prevention, and the
development of innovative technologies.

Foundations of biomechanics
Some important foundations of biomechanics

Mechanics and motion: Biomechanics applies the principles of
classical mechanics to biological systems, examining the forces,
torques, and motions involved in various activities. The study of
motion, frequently referred to as kinematics, involves analyzing how
objects and organisms move without consideration of the
forces causing the motion.

Forces and torques: Understanding the forces and torques
acting on the human body is fundamental to biomechanics. Forces
applied to bones and muscles during activities such as walking,
jumping, and lifting are analyzed to assess the impact on joints and
tissues.

Materials and structures: Biomechanics considers the
materials properties of biological tissues and the structural design
of bones, muscles, and joints. The study of how these materials
respond to stress and strain is essential for predicting and preventing
injuries.

Applications of biomechanics

Biomechanics is concerned with everyone from the inner workings of
cells to limb movement and growth, as well as the mechanical
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properties of soft tissue and bones.

Sports science: Biomechanics plays an important role in sports
science by analyzing athletic movements to enhance performance and
prevent injuries. Athletes and coaches use biomechanical data to refine
techniques, optimize training regimens, and improve overall athletic
efficiency.

Clinical and rehabilitation settings: In medicine, biomechanics
contributes to the understanding of musculoskeletal disorders and the
development of rehabilitation methods. Prosthetics, orthotics, and
assistive devices are designed based on biomechanical principles to
restore mobility and function.

Orthopedics: Biomechanics helps in the design of orthopedic
implants and surgical procedures. Analyzing the stresses on joints and
bones helps orthopedic surgeons create informed decisions about
treatment options for conditions such as fractures and osteoarthritis.

Engineering and product design: Engineers use biomechanics to
design products that interact with the human body, such as ergonomic
tools, wearable devices, and safety equipment. Automotive design also
incorporates biomechanical principles for developing safety features
and crash-test simulations.

Important concepts in biomechanics

If the performance of the tibial component must be assessed,
contact mechanics and tribology concepts are used to analyze the
implant's attrition performance as well as the lubricating effects of
synovial fluid. Significant concepts include:

Kinetics and kinematics: Kinematics focuses on the description of
motion without considering the forces causing it, while kinetics
involves the study of the forces and torques acting on a system. These
concepts are essential for understanding how the body moves and the
forces involved in various activities.

Joint mechanics: Biomechanics examines the mechanics of joints,
including how they move, bear loads, and respond to external forces.
Joint mechanics are important in assessing and preventing conditions
such as osteoarthritis and ligament injuries.

Gait analysis: Gait analysis involves studying the biomechanics of
walking and running. It provides insights into normal and pathological
gait patterns, aiding in the diagnosis and treatment of walking-related
disorders.

Muscle mechanics: Understanding how muscles generate force
and produce movement is a central aspect of biomechanics. Muscle
mechanics contribute to the development of exercise regimens,
rehabilitation programs, and the design of strength training equipment.
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