
Section 23: Articular Cartilage 
Structure and Function
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Cartilage TypesCartilage Types
• Distinguished by composition, microstructure, g y p , ,

and mechanical properties
• Hyaline cartilage

– Glassy-smooth and bluish-white
– e.g. articular cartilage, and growth plate

• Elastic cartilage• Elastic cartilage
– Yellowish and opaque, more flexible than hyaline
– e.g. epiglottis, external auditory canale g ep g o s, e e a aud o y ca a

• Fibrocartilage
– e.g. annulus fibrosus, meniscus  
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Understanding cartilage tissue 
h i i k l d fmechanics requires knowledge of

• Mechanical properties of normal cartilageMechanical properties of normal cartilage
• Relationship between biochemical and 

structural factors in cartilage and itsstructural factors in cartilage and its 
material properties
H h i iti d t t• How changes in composition and structure 
(with arthritis) affect mechanical properties 
f tilof cartilage
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Structural ConsiderationsStructural Considerations

• Before we consider tissue mechanics weBefore we consider tissue mechanics, we 
must understand certain concepts of 
structural mechanicsstructural mechanics

• Cartilage tissue will be overloaded 
because of excessive loading throughbecause of excessive loading through 
– High contact stresses

E i f i ti l f– Excessive frictional forces
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Diarthrodial (articulating) jointsDiarthrodial (articulating) joints

• Enclosed in strong fibrous capsuleEnclosed in strong fibrous capsule
• Inner surfaces of joint capsules are lined 

with synoviumwith synovium
– Secretes synovial fluid – a lubricant

P id t iti– Provides nutrition
• Articular cartilage at the ends of bone on 

articulating surfaces
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Structure diarthrodial jointsStructure diarthrodial joints

• Enclosed in fibrous capsuleEnclosed in fibrous capsule
• Lined with synovium (secretes fluid / 

provides nutrients)provides nutrients)
• Articular cartilage lines each end of 

ti l ti barticulating bone
• Joint cavity formed from synovium and 

articular cartilage
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CompositionComposition

• Fluid phase: water and electrolytesFluid phase: water and electrolytes
• Solid phase: chondrocytes (cells), collagen 

fibers (type I and II) proteoglycans & otherfibers (type I and II), proteoglycans & other 
glycoproteins

C ll k t t ithi ti– Collagen: key structure within connective 
tissue, hair-like, helical molecule
Proteoglycan: protein with 1 or more– Proteoglycan: protein with 1 or more 
glycosaminoglycan (GAG) chains attached by 
covalent bonds
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covalent bonds
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Articular cartilage structureArticular cartilage structure

• CollagenCollagen
– Dense at surface, parallel to surface

Fine fibers at surface larger below– Fine fibers at surface, larger below
– Middle zone random

Calcified cartilage– Calcified cartilage
– Perpendicular, thick fibers at calcified 

cartilagecartilage
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