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Commercial distributed implants do not have an uniform surface:
--> every part of the implant needs an Optimized surface

Complete and exact
description of titanium surfaces with different roughness

Searching for relevant parameters for a correlation
physico-chemical characteristics --> cell behaviour
--> biocompatibility
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(1) Estimation of the “true” surface area

guality control, input parameter for further working steps
in modifying the implant surface:

-electrochemical deposition of hydroxyapatite
-embedding of antibiotic substances

3 electrochemical methods:

-Electrochemical Impedance Spectroscopy (EIS)
-Linear Sweep Voltammetry (LSV)
-Chronoamperometry (CA)

(2) Characterisation of the surface roughness
with the parameter fractal dimension Dr

-2 electrochemical methods: EIS and LSV
comparison with results of Digital Image Processing (DIP)

(3) Cell biological tests

A. Kirbs, R. Lange, U. Beck ~Methods for the physical and chemical characterisation of surfaces of titanium implants* 09/2002



Electrochemical Impedance Spectroscopy (EIS)

Bode plot for all investigated titanium surfaces
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Linear Sweep Voltammetry (LSV)
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Chronoamperometry (CA)

current
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Increasing of the electroactive area

obtained by three electrochemical methods (EIS, LSV, CA)

In comparison to that obtained by surface profiling
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Determination of the fractal dimension D¢ by EIS

Admittance plot for all modifications
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Determination of the fractal dimension D
by LSV measurement

(reduction of ferricyanide)
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Comparison of the fractal dimension D,
obtained by three different methods

2.80
260+
240

220+

2.00

OEIS | 206 | 208  2.09 | 212 217 | 2.14 237 2.17
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Cell biological examinations

Expression of fibronectin in MG-63 osteoblastic cells
on differently structured titanium surfaces (Western Blot)
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