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Abstract The purpose of this study was to investigate the formation of apatite layer on two different titanium substrate
treated with biomimetic method. Titanium plates were heat-treated at different temperatures of 400°C, 600°C, and 800°C for
5h in air atmosphere. And then, that plates were chemically treated with an alkali solution of 1M sodium hydroxide
(NaOH). The pre-treated titanium plates were soaked in the simulated body fluid (SBF) of Kokubo's recipe. After soaking
for 7 days and 21 days in SBF, the coated layers formed on the titanium plates were characterized and compared with the
morphology and chemical composition. The apatite formation was more activated on the titanium plates chemically treated
with NaOH compared with the only heat-treated titanium plates.

Key words Titanium and Titanium oxide, biomimetic method, SBF, NaOH

(20083 1149 10 A7)
(2008 11€ 20 AAIEE)

2 of AARWHE o]&3te] EH A ¥ titanium plates EHO| olTFELO|E P A o] A3t ZASATH EH A
MO 2= 41, titanium plate W titanium oxides S BAAAF17] 8t EA2%=F 400°C, 600°C, ZL2] 3L 800°CoA]
A712 A 5A17F FAskY e, D)2 E titanium platesS | M FASGERF &od] JAAA AL sty ow s}
Sk A EZWHOZ titanium plates T H O ofFELO|EE FAAF]7] 915Fe] A 2] titanium platesE Kokubo's recipe
of st AzxH ABAFAIA(SBF)O] IAAIZTE SBF &4l 159 35 7|7+ &< A A7 &, FHAE 22
titanium plates T Ho| A E IYFS M =Z v B3

.M B AR B= ZxA o) H|ste] 7|A1F §Ado] ul-g- o}

shao] 7RIAl= JAFEoll= ARS-SR

EE QA 2 A7IE AT ¢ e AAAER S ERA itk

FEAE, AlAIE, LEAF o] AREEe] gkor, o] Titanium % alloys= Foidt AAAF = 3 7]
E T UREAR Zo= g QRMEES] dF FA AR A, F2ol gk Adido] F7] wiitel X|ok&
slo}se}o] E [Hydroxyapatite(HAp), Ca, (PO,)s(OH),)] AZSTEY QFAd YA E 5o AE=E ksl & A
£ E 7 AUtk HAp= QIAIS] Xof B HFFES] Wy tl= 3ol o8] A3 Qlrh4]. 224, titanium A}
Z|otel A ZsPdo] grste], A2 e wol] 4o Aro g Aol oA x7] A ETE wol el
ARG glo] mefe] Atolof] X|ghukg-o] Yo} ejj< AR AA =L At} Titanium®] Aol o]2]A]
ol 7H Eo] B2 At & Eo] shrh[1-3]. Z2evk A SRS AT Slste] oeFe 59 g W
Z2A% AY sy A she Aoz 4Ezl HAp  WHEC] o]8E 3L QtH4, 5]. Titaniume] X Xzl X

W AkshEke] skl HYAS FTATIAY, ol %

i
ol
ar
o
X
futo)

'Corresponding author 71 & |4 H3lstE FXIMA 24 FEs wEA
Tel: +82-51-510-2487 - - T = -
Fax: +82.51-512.0528 F=sl7] flstel Abgse] vk W A WPome

E-mail: syy3@pusan.ac kr 27 E94, 3844, T3 A28 wEse) Ale



20 Chang Hoon Lee, Hyeng Ho Jin, Hong-Chae Park and Seog-Young Yoon

Table 1

Ton comcentrations of SBF and blood plasma
Ton Na K Mg™ Cca™* cr HCO; HPO;” SO; pH
Blood plasma 142.0 5.0 1.5 2.5 13.0 27.0 1.0 0.5 7.2-7.4
SBF 142.0 5.0 1.5 2.5 147.8 42 1.0 0.5 7.4
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Fig. 1. The flowchart of experimental procedure.
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Fig. 2. XRD patterns for the titanium plate after different heat
treatment temperatures; (a) titanium, and (b) 400°C, (c) 600°C,
(d) 800°C
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Fig. 3. Surface morphologies of (a) titanium plate and (b) 400°C,
(c) 600°C, and (d) 800°C heat treatment, respectively.
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Fig. 4. SEM morphologies of the surfaces for the titanium plate immersing in SBF after heat and heat-NaOH treatment at 400°C.
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Fig. 5. SEM morphologies of the surfaces for the titanium plate immersing in SBF after heat and heat-NaOH treatment at 600°C.
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