= 2] #=F4883A
Korean Journal of Materials Research
Vol. 14, No. 1 (2004)

48 ANZEA ELE AXE AAAZHLe 2H LI 54
AEY -2 & o TN

Aeoishn ArFshy, « 2dUetn A4AFet

Dissolution on the Surface of Bioceramics Prepared by
Commercial Calcium Phosphate Powders

D. S. Seo, H. Kim and J. K. Lee'*

School of Materials Science and Engineering, Seoul National University, Seoul 151-742
*Department of Advanced Materials Engineering, Chosun University, Gwangju 501-759

HLe

=TT,

(20033 109 18Y

20034 129 8Y HESAHE

22)

™

Abstract In this study, dissolution characteristics of four types of commercial calcium phosphate ceramics were
investigated in distilled water with respect to chemical composition and microstructure. For all samples, no
significant damage was observed after 3 days of immersion. Following the 7 days of immersion, surface
dissolution of the ceramics containing a crystalline phase susceptible to water such as TCP, even pure
hydroxyapatite, was initiated at grain boundaries and the dissolution was extended interior to the material
along the grain boundaries. In the considerably dissolved area, there was grain separation followed by the
formation of 20 um of cavities. In at least one case, the residual pores on the surface appeared to initiate
dissolution. In a dissolved area, a crack during the fracture propagates along the grain boundaries resulting
in intergranular fracture, while transgranular fracture occurs in a dense area without significant dissolution.
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Fig. 1. XRD patterns and FT-IR spectra of (a) TCP, (b) BCP,
(c) HA and (d) ns-HA powders heated at 1200°C for 2 h.

va= 600 cm oA UEREC ™, 631, 3565 cm oA F&
of <@ F5 A2t BFEALY TCP A 7
£, 3565 cm o)A Faol g F Fax el
ostT, P09 F Tl 9% WA7E 725, 1200 cm
oA UeltE ALSZE Hol &%9 B-CaP,0,7F B-TCP
el EAeS & 5 A

ive WD39

Fig. 2. SEM micrographs of the surfaces of the each ceramics thermally etched at 1150°C for 30 min; (a) TCP, (b) BCP, (c)

HA, and (d) ns-HA.
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Fig. 4. SEM micrographs of the TCP specimen; (a) as-polished surface and surfaces immersed in water for (b) 3d, (c), and (d) 7d.



38 e R

A7) A Wk olve QA YROIME dofuhe R AR A9, Bl B 3k TCPS Ze A 2490) &
g 5 3 (Fg. 5@, Agel= BT 71T A4S FAo2 Bai7h Dol
Fgoh) HA Aze) A 4o AR €3 = AL, A% g6 EAss A% 7130 S99 )
ofet 717 F9le) YAEe) 9

(degradation)d¥ ¥9le2x TCP & calcium & A%o= &8 ¥
deficient HAS} 7o) -8obo] & == gatxis zhe 27k ] o5

AANA e &b Am BH 7FFHY UAEe] = o,
S357] MEel Aow 99iA 9ok B 4% BCP Fig. 62 HA AHL

o
828 Z8¥

Fig. 6. SEM rmcrographs of the HA specimen; (a) as-polished surface and surfaces immersed in water for (b) 3d, (c), and (d) 7d.
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Fig. 7. SEM micrographs of the ns-HA specimen; (a) as-
polished surface and surfaces immersed in water for (b) 3d,
and (d) 7d.
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Fig. 8. Fracture surfaces of (a) TCP, (b) BCP (surface region), (c) BCP (interior region), and (d) ns-HA after 7 days of immersion.
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