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Introduction 
 
Metals have excellent properties that increase the long-term 
success of the artificial joint replacement. However, corrosion of 
the metallic implant leads to an increase of the ion levels into the 
urine and blood of the patient [1]. Metallic ions may produce a 
host response that can induce the failure of the implant. A 
decrease of the release of degradation products is needed in order 
to improve the outcomes of the biomedical devices.  
Titanium is widely used for biomedical applications due to its 
good biocompatibility and high corrosion resitance [2]. 
However, the wear resistance of this material is low.  
Research in new passive metals with improved characteristics 
may lead to more resistant materials and, consequently, to a 
decrease in the release of metallic ions into the biological 
environment. 
Hafnium is a passive metal closely related to Ti. It has been 
reported a similar tissue response between Ti and Hf in both 
soft and hard tissue [3,4]. Furthermore, its passive layer has 
been reported very stable [5]. Hafnium is an promising 
material for biomedical applications that has not been 
investigated in depth. 

The aim of this study is to assess the corrosion resistance of 
hafnium in simulated body fluids. In addition the 
wear-corrosion resistance will be studied. 

 

Materials and Methods 
 
Rectangular-shape samples of hafnium 0,8 cm2 in surface area 
will be used to preform electrochemical measurements. Plates 
of 25mm in diameter of hafnium and titanium will be used to 
perform tribocorrosion tests. Titanium will be used as a 
reference material. The metallic plates will be polished using 
1micron diamond paste, resulting in a mirror finish surface. 

The electrolytes employed will be 0.9%NaCl and 25% bovine 
calf serum, in order to determine de effect of the proteins on 
the corrosion behaviour of the materials tested.  

Electrochemical tests will be conducted at 37o. Cyclic 
polarization tests will be conducted for both materials. 

Tribocorrosion tests will be performed by using a 
reciprocating pin on plate tribometer integrated with a  

 

 

 

 

 

 

three-electrode electrochemical cell. OCP and 
potentiodynamic tests will be carried out under wear-corrosion 
conditions.  

 

Results & Discussion 
 

Titanium is widely used for biomedical applications due to its 
high corrosion resistance and good biocompatibility, but its 
wear resistance is low. New materials with good 
biocompatibility and corrosion resistance, as well as higher 
wear resistance may improve the outcomes of biomedical 
devices due to the decrease of the release of degradation 
products.  

Biocompatibility studies have shown similar results for 
hafnium and titanium [3,4]. This passive metal has a very 
stable oxide layer wich is mainly composed of HfO2 [5]. The 
stability of the oxide layer will be further investigated in 
simulated body fluids. 

 

Conclusion 
 
The use of more resistant passive metals may decrease the 
release of degradation products into the body and, 
consequenly, the success of biomedical devices. Different 
studies show possitive properties of hafnium in terms of 
biocompatibility, however, it is necessary to carry out more 
research in order to investigate its wear and corrosion 
resistance in biological environment.  
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