
Articular Cartilage Lamellar Repulsive
Lubrication Of Natural Joints
Joints are remarkable structures that allow our bodies to move freely and perform
various physical activities. Without the presence of cartilage, our bones would
grind against each other, causing pain and limiting mobility. Articular cartilage, a
specialized type of cartilage found in the joints, plays a crucial role in ensuring
smooth, pain-free movement.

The Importance of Articular Cartilage

Articular cartilage covers the surface of the bones that form joints, providing a
smooth and frictionless environment for movement. It acts as a shock absorber,
distributing forces evenly across the joint surfaces, protecting them from damage.
This thin layer of cartilage allows joints to withstand immense pressure and
perform repetitive movements without causing discomfort or pain.

The unique properties of articular cartilage can be attributed to its complex
structure and the presence of a lubricating mechanism known as lamellar
repulsion.
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Lamellar Repulsive Lubrication

Lamellar repulsion is a lubricating mechanism found in articular cartilage that
allows for low-friction movement between joint surfaces. It relies on the
interaction of negatively charged proteoglycans within the cartilage matrix and the
synovial fluid present in the joint cavity.

When a load is applied to a joint, the cartilage compresses, causing fluid to be
squeezed out from the matrix. This fluid, rich in proteoglycans, forms a lubricating
layer on the surface of the cartilage. The negatively charged proteoglycans repel
each other, creating a repulsive force that prevents direct contact between the
opposing joint surfaces.

This repulsive force allows for smooth gliding and reduces friction between the
bones, ensuring optimal joint function. It also contributes to the longevity of the
cartilage, as reduced friction means less wear and tear on the joint surfaces.

Natural Joints and Lubrication

Natural joints, such as the knee, hip, and shoulder, rely on the lamellar repulsive
lubrication mechanism to provide effective lubrication and reduce friction.
However, certain factors can disrupt this lubrication process, leading to joint
problems and discomfort.

Age, injury, and degenerative conditions can affect the quality and quantity of
synovial fluid, compromising the lubricating properties of articular cartilage. When
the lubrication mechanism is impaired, the joint surfaces can come into direct
contact, causing friction, inflammation, and pain.
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Maintaining Healthy Joints

To maintain healthy joints and support the natural lubrication process, it is
important to adopt certain lifestyle habits and strategies.

1. Regular Exercise

Engaging in regular physical activity helps promote joint health by enhancing
blood circulation and strengthening the muscles around the joints. Exercise also
stimulates the production of synovial fluid, ensuring optimal lubrication.

2. Balanced Diet

A balanced diet rich in nutrients, particularly those that support cartilage health,
can help maintain the integrity of articular cartilage. Consuming foods rich in
omega-3 fatty acids, antioxidants, and collagen-building nutrients can support
joint health.

3. Avoiding Excessive Impact

Avoiding high-impact activities or minimizing their intensity can reduce the stress
placed on the joints, preserving the integrity of articular cartilage and its
lubricating properties.

4. Weight Management

Maintaining a healthy weight can significantly reduce the load on the joints,
minimizing the risk of joint problems and ensuring the effectiveness of the
lamellar repulsive lubrication mechanism.

5. Supplements

In some cases, dietary supplements such as glucosamine and chondroitin sulfate
may be beneficial in supporting cartilage health and promoting proper lubrication



within the joints. Consultation with a healthcare professional is recommended
before starting any supplementation.

6. Rest and Recovery

Allowing the joints enough time to rest and recover after intense physical activity
or injury is crucial for maintaining their health. Overuse and inadequate recovery
can lead to joint damage and compromise the lubrication mechanism.

Articular cartilage and the lamellar repulsive lubrication mechanism are vital for
the proper functioning of natural joints. Understanding the importance of cartilage
lubrication and adopting healthy habits can help preserve joint health, reduce the
risk of joint problems, and ensure pain-free movement throughout life.
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This book attempts to explain a new joint lubrication mechanism with surface-
active phospholipids as a lubricant. Joint lubrication is a complex problem and
attributing macromolecules to the synovial fluid of the lubricant cannot fulfill all the
functions. The self-organization process of a stable pore structure in phospholipid
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liposomes, bilayers, lamellar phases in synovial fluid forces the lamellar-repulsive
mechanism of lubrication (LRML) at pH 7.4.
By giving an overview of physicochemical properties of cartilage surface
parameters wettability, surface energy, and friction of amphoteric and negatively
charged cartilage surface – Professor Pawlak has provided a comprehensive text
to the biomechanics of fractional surfaces. It provides studies of the principles of
biological micro- and nanotribology.
The book is an excellent starting point for medical and biomechanical students
and researchers working with biological systems. Also, it is useful in areas of high
technology and the sciences of nanomaterials.
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