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Abstract

Electrochemical behaviors of surface modified and MC3T3-E1 cell cultured Ti-30Ta alloys have been inves-
tigated using various electrochemical methods. The Ti alloys containing Ta were melted by using a vacuum
furnace and then homogenized for 6 hrs at 1000°C. MC3T3-El cell culture was performed with MC3T3-
E1 mouse osteoblasts for 2 days. The microstructures and corrosion resistance were measured using FE-
SEM, XRD, EIS and potentiodynamic test in artificial saliva solution at 36.5x1°C. Ti-Ta alloy showed the
martensite structure of o+ phase and micro-structure was changed from lamellar structure to needle-like
structure as Ta content increased.Corrosion resistance increased as Ta content increased. Corrosion resistance
of cell cultured Ti-Ta alloy increased predominantly in compared with non cell cultured Ti-Ta alloy due to
inhibition of the dissolution of metal ion by covered cell. R, value of MC3T3-E1 cell cultured Ti-40 Ta
alloy showed 1.60x10° Qcm” which was higher than those of other Ti alloy. Polarization tesistance of cell-
cultured Ti-Ta alloy increased in compared with non-cell cultured Ti alloy.
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2.1 AlgzEy|

£ Ay A& Ti-10, 20, 30 2D 40 wt% Ta
dFAZE A8 =53 TiG&S TITANIUM,
Grade. 4, USA)3 Ta(Kurt J. Lesker company,
99.95% pure, USA)S Z+-7z} SH|stct.

22 &g M=

Ti-Ta ¥=& 2F of2L S 25 ol &3l A=
sRem, Tad 2485 2+t 10, 20, 30 2 40 wt%
2 AFget YUt 382 B (Cu) B &
H3tAT 107 torre] FFEYI|AE A AAE
ol2 2 725 AW FHst, tA AFZE HA
st WHo R AW Jlo E9rE 24 stk =
3 A Yo EX3hs Atk 93k gEe] AlslE
Haslelr] 93t TE &84 RS
Ao 2FA A TiE &35t &3l Ao
AA ST o F FFY dUdT &3) 3
HAE(W) 35S o] 8-3led Al HE 63 o4
Eolo] gafstdar &8 A 3o FEFA) A9
fl=(weight loss 0.3%~0.65%) A|#2he- M el s}
HAEE TR AlzE AJHE A7) E (Model
KDF-S70. DENKEN, JAPAN)E o]£3}te] 1000°C
ANA ArE-H712 3l 6A17HESH SR8t A3}
A2 g At 8" AHE Keller's £
2 m/ HF+3 m/ HCH+5 m/ HNO;+90 m/ H,0%1A] oj]
Aete] AR A 7 (S-4800H, Hitachi, Japan)S-
ot mA 2R S HEsA.

2.3 M=ZujF ¥ &

MC3T3-E1 A +24 W FAZeA 238 &
g3t ALEstR e F&E% AMEZE 10% FBS
(fetal bovine serum)’} %7}l alpha modified Eagle's
minimum essential mediume WJA|ZE AMHESkd 37°C
AA 4X10° em’Z 4841 7HE<h BBl ). et
%ol &= PBS(Phosphate Buffer Solution)Z Al 3k
F, 70% ethanolZ 20% 7+ HAsFelsith. A3}
AR Foll= 2.5% glutaldehydeZ $5¥ YEFI
G A AT T 7R A A Al F BT
Mol B Fd= 1% 0s0,7F A7HE HeCl, 34
E3gH T TAHA I L(post fixed), NEFLZ
g AT BE FHo] B Az 3 9
FOoE Yt FAFAAR AR 23S A

e E}IS-ZO).

24 W\gEd Y

Ti-Ta o]97] $59 24 E4E& Lolrr] 93
Z718kerE Q] ¥ (Potentiostat, Model 263, EG&G,
USA)E o] &3t 2™, -1500 mV~+2000 mV7}
A T =48 (potentiodynamic)ye 3L,
100 kHz~10 mHz7}A] wf F3 =24 23 (AC
impedanceys FstHth AFLAOZ = 36.5+1°C
9] <lFElH (Fusayama-Meyer type)©] A=t
319 2 seHe =4S UERth 4889

Table 1. Composition of Artificial Saliva (Fusayama-

Meyer type)
Component Composition

NaCl 04¢g

KCl ‘ 04¢g
CaC; - 2H,0 0.906 g
NaH,PO, - 2H,0 0.690 g
Na,S - 9H,0 0.005 g
Urea lg
Distilled Water 1000 m/

Table 2. The corrosion condition of sample

Condition
Working electrode Sample
Reference electrode SCE (KCl)

Counter electrode High Dense Carbon

Solution Artificial Saliva
Temperature 36.5+£1°C

Gas Ar

Scan range -1500 mV~+2000 mV
Scan rate 100 mV/min
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"ol wmapr] 4 Az 22E Bolgrt B Fig. 2. X-ray diffraction patterns of Ti-Ta alloys.

WD26 .5mm 20 .0kV %500  100um 8 WD27.3mm 20 .0kV %500 100um

WD2E .Cmm 20.0ky x800 100um WD2?.1mm 20.0kV 2500 100um

Fig. 1. FE-SEM micrographs showing the microstructure of Ti-Ta alloys; (a) Ti-10 Ta, (b) Ti-20 Ta, (c) Ti-30 Ta, (d)
Ti-40 Ta.
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Fig. 3. FE-SEM micrographs showing the surface of
MC3T3-E1 cell cultured Ti-Ta alloys; (a) Ti-30
Ta, (b) Ti-40 Ta.
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Fig. 4. Potentiodynamic polarization curves of non-cell

cultured and MC3T3-E1 cell cultured Ti-Ta alloys
after potentiodynamic test in artificial saliva

solution at 36.5+1°C.
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Fig. 5. Nyquist plots of MC3T3-E1 cell cultured Ti-Ta
alloys after AC impedance test in artificial saliva
solution at 36.5+1°C.
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Fig. 7. Bode-Phase plots of MC3T3-E1 cell cultured Ti-
Ta alloys after AC impedance test in artificial
saliva solution at 36.5+1°C.
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Table 3. The corrosion potential (E.y), polarization
resistance (R,) and solution resistance (R;) of
Ti-Ta alloys from electrochemical test in

artificial saliva at 36.5+1°C

Sample Eer (mV) |R, (Qcm®) | R, (Qem?)
Ti-10Ta | -800 37301 23
Non-cell | Ti-20Ta | —740 135,585 25
cultured | Ti-30Ta | —670 350,237 33
Ti-40Ta | -530 779,122 38
Ti-10Ta | -780 96,418 44
MCgﬁ-El Ti-20Ta | -710 253,765 44
cultared | Ti-30Ta | —640 487,044 35
Ti-40Ta | -370 | 1,604,954| 46
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