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Title of the doctoral program 
Bioengineering and Medical-Surgical sciences 

Title of the research activity  
Innovative materials for arthroprosthesis with high biocompatibility, low friction and high wear 
resistance  

Short description of the research activity 
Mechanical and chemical degradation of joints devices (hip and knee arthroprostheses) leads to 
polyethylene and metal debris formation, which means release of metal particulate and ions. 
Polyethylene debris, produced in the size range of biological activation, are the principal cause of 
osteolysis and implant failure for aseptic loosening. During the last ten years, particular attention 
was paid to Metal on Metal (MoM) coupling for arthroprosthesis, because of lower volumetric wear 
compared to Metal on Polyethylene (MoP) coupling, as well as higher durability than Ceramic on 
Ceramic (CoC) coupling.  The cobalt–chromium–molybdenum (Co-Cr-Mo) alloys are widely used 
for the total substitution of the human hip and knee joints, because of their good mechanical 
properties. However, they induce human tissue reactions and inflammation, because of wear and 
corrosion phenomena; the debris, arising from metal wear and related ions, are toxic and 
hazardous for the patient health and reduce implant’s life. Volumetric wear is less in MoM coupling, 
as a result of the small-sized debris generated, however it can release up to 500 times more 
particles than those released in MoP articulations. Metal debris, especially cobalt-chromium-
molybdenum (Co-Cr-Mo), have large surface area and marked tendency to pure and tribologically 
enhanced corrosion, which have been linked to metal hypersensitivity, local and systemic adverse 
effects  

According to this high medical demand of new materials, innovative metal alloys and metal matrix 
composites will be developed presenting the following requirements: 1) high biocompatibility 2) low 
friction coefficient in coupling with UHMWPE 3) high lubricant retention 4) high wear resistance 
5)atoxic wear debris 6) high toughness. 

The PhD program involves the synthesis of the materials through advanced sintering techniques 
and/or surface treatments, material characterization through physical, chemical, mechanical, 
biological tests. 

Scientific responsible (name, surname, role, email)  
Silvia Spriano 
Confirmed Assistant Professor,  silvia.spriano@polito.it 

Monica Ferraris 
Full Professor, Applied Science and Technology Department, monica.ferraris@polito.it 
 

Number of vacancies for XXXI cycle (3 years program) 
1 

Specific requirements (experiences, skills) 
Advanced knowledge in Biomaterials (Degree in Material Science or Biomedical Engineering) 

Website of the research group (if any) 
http://www.composites.polito.it 


