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Abstract Magnesium-substituted BCP (biphasic calcium phosphate) powders were prepared by incorporating small amounts
of magnesium into the structure of different hydroxyapatite (HAp)/B-tricalcium phosphate (B-TCP) ratios through
coprecipitation method. A series of magnesium substitutions ranging from 0, 0.5, and 1.0 wt%, which are comparable to the
measured magnesium contents, were performed. The obtained powders were characterized by the following analytical
techniques: X-ray diffraction analysis (XRD), Thermo Gravimetric Analyzer (TGA) and Fourier transform infrared
spectroscopy (FT-IR). The results have shown that substitution of magnesium in the calcium-deficient apatites resulted in
the formation of biphasic mixtures of different HAP/B-TCP ratios after heating above 1000°C. The 1.0 wt% magnesium-
substituted-BCP were soaked in Hank's solutions after 2 weeks to observe the morphology of the biocement, especially
needle-like hydroxyapatite crystals and to estimate the length and diameter of nanoneedle crystals.
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Fig. 1. XRD patterns of coprecipitate powders; (a) BCP,

(b) 0.5 Wt% Mg-BCP, (c) 1.0 wt% Mg-BCP.
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Fig. 2. TGA curve of coprecipitate powders; (a) BCP,

(b) 0.5 Wt% Mg-BCP, (c) 1.0 wt% Mg-BCP.

Z TGA(Thermo Gravimetric Analyzer)S ©|-83lo] &
Ze A= Fig. 200 JERAITE. A2ellA 1000°C7HA]
10°C/min®] £E2 S231HA A3 A3} Ad2olA
250°C7HA= 4~7 % Wele] S@RisZE vehdt ole
FH F2E o] TR AR, vt
S AN 73S HUKSEA] R el Hlste] 1

%] H.ulo
T3 B

ZF W3l= FuaAA JeRdth 600~800°C &= 17F
ore] TEAShE FREDe o o3 FxHslE &
Hkle] OH Adte] #adh AR oAAH, old +
ZH3le= olgfe] A(2)E VR & 2l
Cay,Mg(HPO,)(PO,)(OH)
- 3(Ca; _ y5,Mg;)(PO,), + H,O ()
Fig. 3& FHEZE 1000°C Ex)8] 3 & A48 &

o] XRD 34 elg veRd Aol S At vt
2l ZA7F Aol #AIgle]l B AFelA daAtehs
HAp : B-TCP =60 : 40 BCP &4 34 oS Yeh)
AT}, 209} d-spaceing 7S HH ZE AZo|A JCPDS
#74-05662] HApe| (211)H3} JCPDS #09-01692] p-
TCPS] (0210)He] YepdS e 4= Qi) stk v}
adlge] #H7tel wel BCP 3d H'e] peak =7t
Haske el UEhith ol Fig. 19 widlge]
A7kl wet Ca’7t MR X|$hElo] Aol A
she AP gAgth. wek F3lEde] I8 A
600~800°C F-2o| FapHzb} Fxwsls Fulkela
Mg*7F HAp A7 Uil Ca®'E thAlsle] X|3k= HAp
o] Aol ashs W B-TCP7L @402 M43ty
o] a-TCP2] A 2%7} 1125°C oldoz F7isHAl H
©] 1000°C EAE Fsle] & Aelr daA k=
HAp : B-TCP =60 : 40°] +22 LS =+ AATH21].

Intensity [Arb. Unit]

25 30 I 35 . 40 ‘ 45 50 55
Diffraction angle [20]

Fig. 3. XRD patterns of as-calcined powders;
(b) 0.5 wt% Mg-BCP, (c) 1.0 wt% Mg-BCP.
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Fig. 4. Integral intensity of as-calcined powders -calculated
from XRD patterns; (a) BCP, (b) 0.5 wt% Mg-BCP, (c) 1.0 wt%
Mg-BCP.
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Fig. 6. FT-IR spectra of as-calcined powders; (a) BCP,

(b) 0.5 Wt% Mg-BCP, (c) 1.0 wt% Mg-BCP.

o] WAFZE Fig. 59 YepAATE viavlgS 3H7ket
2 ke ldl4re] 0.5 wt%, 1.0 wt%
7 Mg-BCP 29| mAlFxels & AolE HolA]
et Ty gFog obygdk Akl B-TCP2| H]&o]
F7He2A YRe] F=o] HolRA e A AFT
AATE.

FHEZ] 1000°C A $2] vivlg Hrtel w
2 By A4S dolry] §I8k] FTIRS =431
Fig. 6o JepiUth RE AZoA 602 cm™, 567 cm™
¢l v,PO,” bend®} 504 cm ¢l v,PO,” bend®} 3570 cm™
o] OH stretching®] 7] A4S F3l ol& Il &
AUTH FTLIR ZAdolA wiavlg H7be] 715
OH$} PO, bend’l 7Haele AFS Uep=dl o=
Fig. 1, Fig. 3°] XRD ZA3¢} Fig. 29 TGAZIE
eleE Aotk T3 3300~3600 cm” HYE F
o] Fr9gges vige ikl SvHdeE 7
Adke A4S el ol rldige] 7R
wl B-TCPO| HI&o] F7lete] Uehls A= Als
o},

AL wldlge] Hrtell mE AA AR A 2]

A A

2 < g
KBSICS 15.0kWVE10.0K .88prm

Fig. 5. SEM micrographs of as-calcined powders; (a) BCP, (b) 0.5 wt% Mg-BCP, (c¢) 1.0 wt% Mg-BCP.
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Fig. 7. Physical properties of Mg-BCP pallets sintered at
1000°C.
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