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ABSTRACT
Hardening and hydroxyapatite(HAp) formation behavior of the bioactive cements in the system of CaO-SiO,-P,O5 glasses and the

corresponding  glass-ceramics were studied. DCPD (Dicalcium Phosphate Dihydrate : CaHPO, -

2H,0) and DCPA (Dicalcium

Phosphate Anhydrous : CaHPO,) were developed when the prepared glass and glass—ceram1c powders were mixed with three different
solutions. The DCPD and DCPA transformed to HAp when the cement was soaked in Simulated Body Fluid (SBF), and this HAp
1ons from the cements. The glass-ceramic containing apatite showed

formation strongly depended on the releasing capacity of ca®t
fast setting, but no HAp formation was observed because no

Ca®*

ions were released from this glass-ceramics. The compressive

strength of the cements increased with reaction time in SBF until all DCPD and DCPA transformed to HAp.
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Table 1oﬂ UrEM 211:}.
8 Az Y3 9E2E 15 AR SiO,(sigma
1 99.998%), CaCOs(sigma : 99.95%), H;PO,(shinyo pure

chemicals : 85.0%)2 AR&-slith WA f8] 2E¢g 47
23l Table 18] f2]l AL 50g 7/1Fo 2 zg%} sted &3t
g ¥ A7IRANA A7 SgEh fEe 7d BEE =
o]7] #3td 12} &8 F %JH G lx}g‘r 7&% Zz7Ho=
22t 455 shATh 23k &80 EY fEle 2HRIEE
el Fol F9 31, O]Sé & ]‘4— S-aholl A 400 mesh

(38 um) EFAE SHsH= 7] mﬁo}oq s A

5 HAZ Z2A3) K8 B2 38um ©|de] Fe ¥
g 950°CellA 4417t “z%ﬂo}fﬂ At 223l FE
a3 £0o] 248t AAES T3 38 um olske] Z
A3 fE BEE ddg.

22 SR EY Y AHES H=
o2 pHIt U E

ey 37HA EAE EHleR e
I 2L Table 29 e Sol 12 /\] F H,PO,
(shinyo pure chemicals : 85.0%)& THTZ S4AIA 5M

H,PO,2 A23190}. 283 Sol. 10, Sol. T JM H,PO,
ol 0.3M, 12M NaOHZ 217t d7Fste] Alzsiinh. o1&
o] pHE FEH2AE X (Microfine ™ pH test paper)S A}
&3te] dolrsith

o|FA Axd EFLNAL Table 19 Yebd FEvt 2

Table 1. Glass Compositions and Crystalline Phases when Heat-

Treated
Sample Composition (mol.%)
number CaO Si0, P,Os
45P2G 532 44.8 2.0
33P9G 582 328 9.0
45P2C Crystalline phase : a-wollastonite
33P9C Crystalline phase : apatite
Table 2. Composition of Solution for Mixing
Solution number Composition pH
sol. 1 SM H;PO, n.d*
sol. IT 3M H;PO, + 0.3 M NaOH 0.8
sol. Il 3M H;PO, + 12M NaOH 5.0

*n.d indicates non detectable.
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N3 E£3stde Wl 2457 gl DCPA(Dicalcium Pho-
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A7¥ek g (Sol. MYE EFEAo=Z A88S = DCPD
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Fig. 1. XRD patterns for hardened 45P2G cement; (a) just after mixed with various mixing solutions and (b) after reacted in SBF for
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Fig. 2. XRD patterns for hardened (a) 45P2C, (b) 33P9G, and (c) 33P9C cement after reacted in SBF for 24, 6, and 24 h, respectively.
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Fig. 3. SEM images of hardened (a) 33P9G and (b) 33P9C cement after reacted in SBF. The cements had previously mixed with sol. I,

sol. I, and sol. TII.
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Fig. 4. Compressive strength vs. SBF reaction time for cements
when mixed with (a) sol. I and (b) sol. III.
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