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TISSUE REINFORCEM ENT BY COLL AGEN

David W. L. Hukins
Department of BioMedica Physcs and Bioengineering, Univerdty of Aberdeen

Abgtract  Collagen fibres provide tendle reinforcement in the tissuesof the body. Their functionis
illustrated by the properties of three tissues: tendon, articular cartilage and intervertebra disc.

Tendons join muscles to bones around the joints of the body. Articular cartilage covers the ends of
the bonesin mogt joints. Intervertebra discsjoin the bonesof the gpine making it aflexible struc

ture. The degree of reinforcement ,3 , is given by the volume fraction of collagen in the tissues.

The eficiency of reinforcement ,n1 , dependson the orientationsof the fibres. In tendon the fibres
are crimped. Thefirg stage of tendon strain is mainly straightening the crimp , increasngn . Asa
result , stressincreases rgpidly with strain at low strain values. When the crimp is straightened ,n =

1. Articular cartilage supportsthe applied compresson to which it is subjected because it has a high
internal swelling pressure. Collagen fibres reinforce the tissue because they are oriented 0 that they
are strained by thispressure. Intervertebra discsare roughly cylindrical. The consst of aninner re-

gion, the nucleus, surrounded by the annulus. The annulus condsts of layers which contain colla

gen. The collagen fibresin alayer are parrale but tilted with regect to the axisof the gine. Tor-

son and bending strain ome of thefibres. Thesefibres reinforce the disc. Because not al thefibres
are strained , gpplied stresses are not evenly distributed. Therefore, tordon and bending are poten-
tidly damaging. All thefibres are strained by compresson of the disc. Excessve compresson danmr
ages the bones of the gine but not the annulus.
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