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Development of Bioceramics

Kazuo Kondo

Ceramics Research Laboratory, Nagoya Institute of Technology, 10-6-29, Asahigaoka, Tajimi 507-0071, Japan

Implantation of Synthetic bone substitutes, or bone from another part of a person’s body
(autograft) or from another human patient (allograft) is one of medical treatment for
regeneration of lost or damaged bone in a living body. Ceramics are very useful material
to the application of repair as the synthetic bone substitute, because they are more stable
than polymer and metal in a living body and have excellent biocompatibility. Recently. the
ceramics, what is called “bioceramics”, have been put to practical use as an artificial bone,
teeth and joint, as shown in figure 1. In this report, the kinds, the present state, the
problem and the future view of “bioceramics” (bioactive-ceramics)  were discussed.
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Fig. 4 Relation between average bending strength of sin-
" tered compositions and frit compositions

Fig, 2 X-ray peak intensity of sintered compositions vs sinte-
ring temperature.
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Fig. -5 SEM Photographs of the surface

Fig. -3 Maximum grain sizes (observed by SEM) of sintered of sintered bodies at 1350C

compositions vs sintering temperature.
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Fig. 6 Relation b ge bending h of sintered com-
positions and sintering temp * indi that samples were iso-
statically pressed.

Iable 4 Frit compositions
Frit Composition (mol%)
No. 205 CaO BaO 41,03 MO/P:0s
A 45.5 54.5 1.20
B 47 49 3 1 1.11
C 46 20 32 2 1.13
Table & Crystalline phases of sintered samples
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NO. Ca/P

1 1.68 H

2 1.65 H» 8
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4 1.64 H»B)>a

1300°C

H
H»B>e
H>»B>a
H>a>8
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H
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H»eae>8
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Fig 7 Maximum grain sizes (observed by scanning electron micros-
copy) of sintered compositions vs sintering temperature; * mdx:n!cs
that samples were isostatically pressed.
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Fig 10 Sample strength vs fired bulk density

Fig. 8 g electron hs of
fracture surfaces of products sintered for 1 h
at 1250°C. (A) Composition 1, 100% hydroxy-
apatite (bending strength 68 6 MPa); (B) com-
position 2, 95% hydroxyapatite+5% frit A
(bending strength 117.8 MPa); (C) composi-
tion3, 95% hydroxyapatite+5% frit B
(bending strength 107.8 MPa)

Fig. 9g

electron }s
fracture surfaces of products sintered for 1
at 1250°C. (A) Composition 3 sintered withc
isostatic pressing (bending strength 107.8 MP:
(B) composition 3 sintered with isostatic pres
ing (bending strength 147.8 MPa), and (C) cor
position 4 sintcred with isostatic pressing (ben
ing strength 205.8 MPa)
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