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ABSTRACT

Titanium oxide film was deposited on the commercially pure titanium (cp-Ti) by thermal oxidation method for its medical
application. The cp-Ti disks were cleaned and then heat-treated at the temperatures of 500, 550, 600, 650 and 700°C, respectively, for
10 min in air or Ar. To test the ability of calcium phosphate formation, the specimens were immersed in the Eagle's minimum essential
medium solution at 36.5°C for 15 days. The morphology and chemical composition of the surfaces before and afier soaking were
analyzed by using FE-SEM and EDS. The in-vitro formation of carbonated calcium phosphate on the thin films containing nano-sized
TiO, crystals was identified.
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AZSHES] AW e vhut AAdA Y FE)ye H&
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269 alMZbEy, A8 B4, siEkbe a9 3
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¥ By &Qch £, Li 5 uAA Tio, Zo] 4
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718} 3 Fo] oluelolE o Ao Fadt A
B3 v ook Wl B d3oMe Belg s 23
ated A ge] A TiO, #te FA4AI F olg whe
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A#FGE e F7 14mme EJEE(cp-Ti, NKK Co.,
Japan) 5% 1.5mm FA9 t23 g2 A & &
34 bR ENo. 400-2000) ©]&3td dAntE PN
th dvld gi3e ¢Fry £Y3(1, 03 F 0.05 pm)
ol g3ty AW Avls HAAFAT AulE AJHE oME
22t SR &9 HAH st 255 AH7E MH e
qow, HFHOo=R 22} FHRTE A AFHEG £ IF
AZINE A 50°CAA 12417 B¢t A= F Ar

21719 diajAole] gtell BAZAT.

EEHge F9o TiO, vrehg Ax37) St Al HE
7] 2 Ar E71(#%: 200-300 mL/min) A 500, 550,
600, 650 B 700°CE ztz} 1084 FAg3d. o] o
AHE 28 MYRET ARE ALGEE ARSI o,
Hg] I A2 AES FYde F& AZHS
o]&-3ld A|lHE AFdAT Az TiO, vte] FAe
AL A ERS o] 83k XA 133 FEA|(F20, Filme-
tric, Inc., SanDiego, CA, USA)E AME-3lo] =43+ A}
<k 0.2-0.3 umS Tt}

gitstd AAe AEE A5 TEE in vio AEL
2 ZAREIH, B AFdA AT {AF A g4
2= Eagle's Mlmmum Essential Medium(MEM, Gibco
BRL, Life Technologies, USA)YS AME-3l5 ). zHztel AJH
< ZE|2gdAy] 15mLe MEM# 3 ¥ & Ux
ATt In viro ANEL EZE-IME 365°Ce 2z
(Model 90, Poly Science Co., USA)ol| 15¢ B¢t A3
F BNt on, 24A17 2Hd o2 EE2EAY U9
MEM §4& A2e §d07 v Fstd dHEL 3
stk o] B AlHLE 2F4E AL F, A3l
BRI

TiO, ¥¥he] AAg4L X-A 8- ¥4 (X-ray Diffrac-
tion, XRD, D-Max-1200, Rigaku, Japany2 ©]-&3}o] £2
3tAom, in vito AlE A3 $o] AW EH AT £
H 2L FHA WE FAM AR WA (FE-SEM, S-
4700, Hitachi, Japan)¥} oA 24+ X-ray +37](EDS,
S-4700, Hitachi, Japan)& ©|-&3te] z}zt B413}5t}.

3. &3 % @

Figs. 13} 2= &7] % o2&

L EH7] oA o2 7}
A Lxg bzt GAkskete] Axd

TiO, gt=te] XRD 3

R: rutile
A anatase

Intensity (arb. units)

20 30 40 50
26 (deg)

Fig. 1. XRD patterns of TiO, on titanium as a function of
annealing temperatures in air.
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Fig. 2. XRD patterns of TiO, on titanium as a function of
annealing temperatures in argon.
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Fig. 3. FE-SEM photographs of as-polished titanium (a) and morphology (b) and chemical composition (¢) of titanium surface after

immersion in MEM solution for 15 days at 36.5°C,
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Fig. 4. FE-SEM photographs of TiO, annealed in air for 10 min at 500°C (a), 550°C (b), 600°C (c), 650°C (d) and 700°C (e).
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Fig. 5. FE-SEM photographs of TiO, annealed in argon for 10 min at 500°C (), 550°C (b), 600°C (c), 650°C (d) and 700°C (e).
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Fig. 6. FE-SEM photographs of specimen annealed in air for 10 min at 500°C (a), 550°C (b), 600°C (c), 650°C (d) and 700°C (e),
respectively, after soaking in MEM solution for 15 days at 36.5°C.
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ol &2 Exle AT 4 gI%aL, 600°C o]3lellx BAz
3 Al e FAVE Qe AFLE EXHo 3l
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Fig. 7. Chemical composition of specimen annealed in air for
10 min at 500°C (a), 550°C (b), 600°C (c), 650°C (d)
and 700°C (e), respectively, after soaking in MEM
solution for 15 days at 36.5°C.
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Fig. 8. FE-SEM photographs of specimen annealed in argon for 10 min at 500°C (a), 550°C (b), 600°C (c), 650°C (d) and 700°C (e),
respectively, after soaking in MEM solution for 15 days at 36.5°C.
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Fig. 9. Chemical composition of specimen annealed in air for
10 min at 500°C (a), 550°C (b), 600°C (c), 650°C (d)
and 700°C (e), respectively, after soaking in MEM
solution for 15 days at 36.5°C.
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