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ABSTRACT
The biocompatibility of metal implant is related to its surface electrochemical behavior. In

this study, the electrochemical technique was used to monitor the growing process of osteoblast-
like cells (U-2 OS) on implant metals (polished Ti and Ti-6Al-4V alloy) during 72 h incubation.
Polarization resistance (Rp) of metals cultured with U-2 OS cells was measured by using
electrochemical impedance spectroscopy (EIS) measurement technique. Surface morphology of
cultured cells on metals was observed by using scanning electron microscope after different
incubation periods. Results showed that the presence of cells on Ti and Ti-6Al-4V alloy led to an
increase in Rp of metals. The Rp of Ti and Ti-6Al-4V alloy cultured with cells increased with the
growth of cells, i.e. adhesion, spreading, and proliferation period. Regardless of the incubation
period, the Rp values of Ti and Ti-6Al-4V alloy were higher than 3.7 Mohm-cm2, and Ti showed a
higher Rp than Ti-6Al-4V alloy. In the present investigation, the EIS measurement technique was
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successfully applied to monitor the growing process of U-2 OS cells on Ti and Ti-6Al-4V alloy.

Key Words: implant; cell; electrochemical impedance spectroscopy; polarization resistance.
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1.  

Fig. 1  Schematic diagram of electrochemical testing

equipment.

(a)

(b)

2  Ti Ti-6Al-4V 

2 24 72 a EIS Nyquist-

plot b Rp

Fig. 2  (a) EIS data (Nyquist-polt) and (b) the

corresponding polarization resistance (Rp) for

Ti and Ti-6Al-4v alloy cultured with cells after

different incubation periods (2, 24, and 72h)
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(a) 2 h

(b) 24 h

(c) 72 h
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SEM 

Fig. 3  SEM observations of Ti (left side) and Ti-6Al-4V alloy (right side) cultured with cells after different

incubation periods ((a)2h; (b)24h; (c)72h).
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4. Ti Ti-6Al-4V 

Fig. 4  Possible electrochemical behavior, in terms of

equivalent circuit, of Ti and Ti-6Al-4V alloy

cultured with cells.

(a)

(b)

5. (a) Ti (b) Ti-6Al-4V 

EIS

4

Fig. 5 Experimental EIS data and corresponding

simulation results (based on the equivalent

circuits shown in Fig. 4) of (a) Ti and (b)Ti-

6Al-4V alloy cultured with cells in medium

for 2h.
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