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Abstract: Nowadays, approximately 1.5 million joint replacements are performed annually in 

Europe, while 7 million in the United States. Despite the advances made in the biomaterials field 

over the last 50 years, still today the average lifetime of an implant is about 20 years. his entails the 

need for subsequent prosthetic device replacement, especially in young patients, resulting in an 

increase in patients’ health risks as well as clinical and economic burdens for the public health 

service.  

The failure of the implants can be caused by several reasons, such as adverse immune system 

reaction, biofilm formation or mechanical, chemical, tribological, surgical, manufacturing and 

biocompatibility problems. An alternative and useful strategy used to overcome this limitation is 

the modification of the implants' surface by sol-gel coating technology. It allows the production of 

coatings with a wide range of properties on substrates of different nature and shape, due to the fine 

control of the coating composition and microstructure. 

Sol-gel coatings were successfully proposed to inhibit wear, reduce corrosion and ion release, 

modify lubricity, hydrophilicity/hydrophobicity, and functionality of several substrates. Moreover, 

many works report the application of sol-gel coatings on bio-inert implants to improve their 

bioactivity and biocompatibility, leading to the enhancement of the integration process. This is 

ascribable to the presence of residual hydroxyl groups on coating materials' surface, able to induce 

easier nucleation of the hydroxyapatite, to their mesoporosity and, thus, the large specific surface 

area. Further, the low processing temperatures allows easy coating functionalization by embedding 

suitable molecules such as anti-inflammatory and antibacterial agents leading to coatings 

preventing biofilm formation and inflammatory pathway activation. 

Therefore, the application of the sol-gel coatings provides an excellent chemical modification 

of the materials' surface allowing protective barrier layers production. 
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