EME-ABREEFIRAL AARERENSATY Yy FALE
R

AN TSR RE G A dn iR LA 7eH

A Novel Hybrid-type Artificial Bone Prepared from Plant Protein
Toshiki MIYAZAKI

Graduate School of Life Science and Systems Engineering, Kyushu Institute of Technology,
Fukuoka 808-0196

ABSTRACT

The so-called bioactive ceramics such as Bioglass®, sintered hydroxyapatite, and
apatite- and wollastonite-containing glass-ceramics (glass-ceramics A-W), bond to
living bone when implanted in bony defect. They have been already subjected to
clinical applications as bone substitutes in orthopedic surgery, neurosurgery,
dentistry, and so on. However, their higher brittleness and lower flexibility than
natural bone, limits their clinical application to low loaded conditions. Materials
exhibiting both high bioactivity and high flexibility are required for novel bone
substitutes. Natural bone is a kind of organic-inorganic hybrid, which is composed of
organic collagen and inorganic apatite nanocrystals. Based on this we think that
apatite-polymer hybrid produces novel bone-repairing materials, which exhibit both
bioactivity and flexibility. In living body, the bone tissue is produced by site-selective
precipitation of apatite on collagen fibers abundant in carboxyl group. In the present
study, we attempted to synthesize organic-inorganic hybrids from various plant
proteins such as wheat-derived gluten and corn-derived zein. This kind of plant
protein is free from diseases of virus and prion origin. Apatite deposition was
observed on the surfaces of these proteins in aqueous solution supersaturated with
respect to the apatite, when their surfaces were previously modified with calcium
ions. This type of organic-inorganic hybrid is quite attractive as a novel bone
substitutes in orthopedic and dental fields. Soy Protein Research, Japan 7, 121-124,
2004.
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Fig. 1. Thin-film X-ray diffraction patterns of gluten
and zein films with and without calcium
solution treatment, which were soaked in
aqueous solution supersaturated with apatite.
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Fig. 2. SEM photographs of gluten and zein films with
and without calcium solution treatment, which
were soaked in aqueous solution supersaturated
with apatite.
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