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Abstract This study was to investigate whether the bioactivity of the anodized and hydrothermally treated
Ti-6Al-7Nb alloy were affected by the time of hydrothermal treatment. Anodizing was performed at current
density 30 mA/cm? up to 300 V in electrolyte solutions containing DL-a-glycerophosphate disodium salt hydrate
(DL-0-GP) and calcium acetate (CA). Hydrothermal treatment was done at 300°C for 30 min, 1hr, 2 hrs, and
4 hrs to produce a thin film layer of hydroxyapatite (HA). The bioactivity was evaluated from HA formation
on the surfaces in a Hanks' solution with pH 7.4 at 36.5°C for 10, 20, and 30 days. Anodic oxide films were
porous with pore size of 1~4 yum and 3~4 um thickness. The anodic oxide films composed with strong anatase
peak with presence of rutile peak, and showed the increase in intensity of anatase peak after hydrothermal
treatment. It was shown that the intensity of anatase peak increased with increasing the time of hydrothermal
treatment but was no difference in rutile peak. The corrosion voltage was the highest in the group of
hydrothermal treatment for 2 hrs (Ecorr: -338.6 mV). The bioactivity in Hank's solution was accelerated with

increasing the time of hydrothermal treatment.

Key words bioactivity, anodizing, hydrothermal treatment, hydroxyapatite, Ti-6Al-7Nb.
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2.1 A|He| Z=H| 3 EHXZ
NHEE A7 16 mm] Ti-6Al-7Nb TF(T-Alloy Tough,
GC, Japan) 885 ¢tolo] # 7H371(0-0PiB, FANUC,
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disodium salt hydrate(DL-0-GP) 0.02 mol/L3} calcium
acetate(CA) 0.2 mol/Le EFste AMg-3tsith. &=4tst
B2 ATE A8 A AE AR RER
A3 o] F FHF BudA FAYG REE A A
g5l= DC FAY A (Kwangduck FA, Korea)E AME-
AT FFAS e FFH = 47 EHlg AlH
WIS AASL Q7RG 300V, AFUE 30 mA/em’
o] 27A TR, o] F 5E F Y
2 fFAERAT G4 AE & Au S Cask PE
H-EA1H HA 239 A&& f53t7] 98 311
4 9 EZd o] E(Ilshin Autoclave Co, Lid, Korea)ol] 2=
FE& AL 2% 300°C, 5719 8.8 MPaZ Table 1
7z 2 d5HEE Al

%
9

o
BN
oL
o

2.2 in vitro AlE

AHe] FAEA H7ke pHY o LEEE Alrel g%
3 FAFSHAl 23 Hanks £9olA AAAE s9ch
121°Col A 208 B A9 agdd A & FAA
Hof] HHst 36.5°CE FAHE 5% CO, 71 4
719 AAFuolE o] Hol 10, 20¢ % 30¢ FQ 747}
AHEA w5 ARAGAN FAANY S FEREE W
A7) A8l 2d AR §AS wEaEgith fAKY
£ Hanks £9(H2387, Sigma Chemical Co, USA)
calcium chloride dihydrate 0.185 g/, magnesium sulfate
0.09767 g/L, sodium hydrogen carbonate 0.350 g/LE
H7ret pHS 742 zAste] Alxsldoh

23 M9 234

FAkst F GeAEE Al A9 5 AES 9
&) I1SO 10271:2001(E)°l]l wet A|HE F¥]59 . A1
AX2E Potentiostat/Galvanostat 273A(EG& G PAR,
USAYE, A3l §4L pH 749 0.9% NaCl £94& A}
£ Y. 7IEdFe E3EHS(SCE: saturated

Table 1. Time of hydrothermal treatment in each group

Group Heating time(min)
A 30
B 60
C 120
D 240
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Fig. 2. XRD patterns of Ti-6Al-7Nb alloy surfaces: (a)
untreated, (b) anodized, (c) hydrothermally treated for 2 hrs.
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Fig. 3. SEM images and XRD pasterns of anodic oxide films after hydrothermal treatment: (a), (b), {c) and (d) were hydrothermal-

treatment groups of Table 1.
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Fig. 5. SEM images and XRD patterns of hydrothermally treated anodic oxide films after immersed in Hanks' solution for 10
days: (a), (b), (c) and (d) were hydrothermal-treatment groups of Table 1
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Fig. 6. SEM images and XRD patterns of hydrothermally treated anodic oxide films after immersed in Hanks' solution for 20
days: (a), (b), (c) and (d) were hydrothermal-treatment groups of Table 1.
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Fig. 7. SEM images and XRD patterns of hydrothermally treated anodic oxide films after immersed in Hanks' solution for 30
days: (a), (b), (c) and (d) were hydrothermal-treatment groups of Table 1.
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