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A Study on the Biocompatibility of Anodized Titanium

Min Ho Lee, Young Ho Chu* , Tae Sung Bae*, Young Chul Jin

The high biocompatibility of titanium is connected with the high corrosion resistance of the
surface oxide, its high dielectric constant, and some other specific biochemical properties of
the oxide. The corrosion resistance of titanium can be improved with the formation of pas-
sive film by anodic oxidation. In other to characterize the titantium oxide film formed by an-
odic oxidation, titanium plates were anodized in 0.5M H,SO, electrolyte at voltages between

5Vand 100V,

The oxide film was examined by an X-Ray Diffractometer(XRD) and a Scanning Elec-
tron Microscope(SEM). In addition, the corrosion resistance ot oxide film was tested by dip-
ping in physiological NaCl, 5% HC1, 5% H.PO; and its biocompatability was evaluated by

the fibroblast~like cell culture.
The results obtained are as follows :

1. The thickness of surface oxide and micropore are increased with the increase of electrode
potential and formed deeply along the grain boundary.

2. The solubilities of titanium in electrolyte solution shows that the anodized titanium has
more corrosion resistance than the untreated pure titanium.

3. The biocomatibility of anodized titanium is superior to untreated pure titanium.
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1. Slidox

3. Amperemeter

5. Electrolytric bath

7. Titanium plate

9. Earth
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Fig. 1 Schematic diagram of anodizing bath

2. D.C. Power Supply
4, Water bath
6. Platinum plate

8. Thermometer

640 ' ' ' ]
620 | .
600 —T 1
220 /[ g
200 ]
180 _
160 F J
140 F -
120 ]
100 + _
80 k- ]
60 - .
a0 L 4
20 b *—e
O 1 | | {
0 20 40 60 30 100
ELECTRODE POTENTIAN(V)
del 3 ¥4 Add A AFe 2B A
o) @A ‘

Fig. 3 The time required to reach the lowest current

at a fixed electrode potential in anodic oxida-
tion
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Fig. 2 The lowest current at a fixed electrode poten-
tial in anodic oxidation
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Fig. 4 Breakdown process and perfect growth of an-
odized film
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Fig. 5 XRD patterns of surface titanium oxide in the range of 20~100V
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Fig. 6 SEM photographs of surface titanium oxide formed in the range 20~100V
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Table 3 Solubility of titanium in three solution during 7 days at 37C (mg/1)

Physiological NaCl 5% HCI, 5% H,PO,
Untreated Titanium 0.11167 £0.0067 222.8084+11.830 4.8727+0.6633
Anodized Titanium 0.1031+0.0020 1.043+£0.045 0.656540.0177
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