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Abstract: Osteoarthritis is among the ten most disabling diseases in developed countries. It 

is strongly associated with aging and its effects are worsened by obesity, two 

characteristics common to the actual societies. In advanced stages of osteoarthritis, total 

joint arthroplasty is the most effective procedure to reduce pain and restore the joints 

functionality. Hip joint arthroplasty is one of the most succeed. Typically, in hip prosthesis, a 

metallic femoral head articulates against an acetabulum of UHMWPE. The main reason of 

failure of these devices is the wear of the polymer by the harder counterface, which may 

cause inflammation, osteolysis and consequent implant loosening. Different strategies 

have been attempted to increase the longevity of the hip prosthesis, but none of them was 

yet implemented. This work aims to develop till a TRL4, a new concept of prosthesis based 

on a biomimetic approach with more compliant rubbing parts. New cartilage-like polymeric 

materials will be synthesized, tested and optimized in terms of mechanical and tribological 

properties. Two alternatives will be studied, one more conservative, keeping the UHMWPE 

component (interfaces UHMWPE/new material) and another where UHMWPE is eliminated 

(interfaces new material/ new material). An additional innovative feature will be 

introduced: the incorporation of drugs in the material (e.g. anesthetics, antibiotics), that 

will be released locally. As far as the authors know, this combined approach (low friction + 

drug release ability) has never been attempted before. It shall increase significantly the 

prosthesis durability and speed and success of the post-operative recovery. After 

optimization of the drug release behavior, a pre-validation of the best performing materials 

will be carried out in laboratory environment, identifying the most adequate sterilization 

procedure and performing tribological tests in conditions that simulate those found in vivo. 

A pre-clinical validation plan will be outlined and 3D-prototypes will be prepared, opening 

the door to a future project that aims higher TRLs. To accomplish these purposes, a 

multidisciplinary team of academic researchers (from EM and IDMEC), with vast experience 

in biotribological characterization of orthopedic materials and development of 

biomaterials, namely hydrogels, for controlled drug release, will work in straight 

collaboration with an industrial partner (Altakitin, medical devices manufacturer) and 

clinical consultants (orthopedists). International collaborations with important research 

groups in the area of drug delivery systems (Spain) and orthopedic tribology (USA) are also 

predicted. The three- way collaboration university-industry-clinicians will be crucial to 

generate high quality innovative results with scientific impact. The definition of new 

research routes with economic viability may have repercussions on technology transfer and, 

at long term, in the wellness and healthy aging of the populations. 

 

 


