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Abstract

Biomaterials in Orthopaedic Field

Yoshiki HAMADA, Noriyva AKAMATSU, Tadahito TOSHIMA,
Shigeru TACHIGI and Tadahiro HORIUCHI

The biomaterials used in orthopaedic field must have greater mechanical strength and resistance to friction than
those used in other fields. In a point of view, metal is the most common biomaterial. Recently, however, plastics and
ceramics have been developed and clinically applied for their respective advantages.

316L stainless steel has been using in fracture fixation devices. Cobalt-chrome alloy was used for artificial joint
fixed to bone with bone cement. Titanium alloys were used tb cementless artificial joints or some of fracture fixation
device because of their lightness, excellent mechanical strength, and biocompatibility.

Of plastics, high-density polyethylene (HDP) has become available as a material for artificial cartilage to prevent
abrasion on joint surface of artificial joint in metal back system. Poly-methylmethacrylate (PMMA) has also been used
to anchor bone to artificial joints. Its wide use is based on its promised rigid fixation immediately after operation and
early rehabilitation. However, there have been many reports of looseing cases in the long postoperative course.
Therefore cementless artificial joint has emerged and become popular.

Ceramics have superior biocompatibility to metal and plastics. Alumina and apatite ceramics have already been put
to clinical use. Zirconium, AW glass ceramics, and calcium triphosphate are also under study for clinical application.
Alumina ceramics was used in the femoral head of total hip system as modular type and artificial bone packing the bone
defect. Apatite ceramics was inappropriate for main body of artificial joints because of poor machanical strength.
Nonetheless, It has superior biocompatibility and combines directly with bone. To capitalize on these advantages,

apatite ceramics is used to coating material and artificial bone.
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