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Can we synthesize artificial composite materials that have a similar nanostructure to bone in vifre? From the view-
point of self-organization, a novel apatite/collagen nanocomposite was developed. As a result, apatite nanocrystals
aligned along collagen molecules, the nanostructure quite similar to bone. The self-organization in the composite con-
curred at the almost same condition for bone formation, Origin of seif-organization was comprehended on the basis of

chemical interaction between organic functional groups and surfaces of inorganic crystals.
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‘Bone formation

Fermation and resorption of bone repeat svery
2 months. Therefore, human belng ¢an grow up.

Fig. 1 Scheme of bone remodeling: roles of bone-forming
cell (osteoblast) and bone-resorhing cell (osteoclast).
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Fig.2 Synthesis scheme of apatite/collagen composite. Cal-
cium phosphate (apatite) was synthesized by supply-
ing calcium ions from the right side and orthophos-
phoric acid from the left side. Apatite and collagen
homogeneously coprecipitated when coligagen was
added in phosphoric acid.

Fig.3 The photograph of the apatite/collagen composite
which consists of 80 wt % of apatite and 20 wt % of
collagen, The color was white; 30 mm in diameter
and 50 mm in height.
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Fig. 4 The transmission electron microscopic image of an apatite/collagen
composite. Apatite nanocrystals of 50 nm in size were aligned along
coliagen molecules of 300 nm in length. This nanosiructure was quite

similar to bone.
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Table 1 Relations between self-organization and synthesis
conditions of HAp/Col composites.
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(© : Apatite nanocrystals showed long-range crientation.)
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creation of
chemical interaction
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Inroganic crystals 50nm in size
showed no orlentation.

nanocomposite in which inorganic

crvstals aligned along crganic polymer

Fig. 5 Scheme of self-organization. Apatite nanocrystals are orientated by a self-
organization process together with collagen, whereas they do not organ-
ized without collagen. Reaction coordination has only qualitative mean-

ing.
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Fig. 6 A mechanism supposed for self-erganization. Apatite
crystals are assumed to bond with calboxyl group
through calcium ion on the surface of apatite erystals.
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Fig. 7 The transmission electron microscopic image of rat’s
cranium tissue near an apatite/collagen composite,
The composite is just below the pholograph. An ar-
rew shows cstecblast induced near the composite and
arrowheads phagocytes. Osteoclasts are also observed
near the composite.
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