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Synopsis:  

Prosthetic joint infections (PJI) are one of the most demanding and challenging complications for 

orthopedic surgeons. Total joint arthroplasties (TJA) have been steadily increasing over the past few 

decades [1-3]. In Portugal, PJIs lead the cause of prosthetic revision, representing 33% of all revision 

surgeries. Population aging, together with the increasing prevalence of osteoarthritis and other 

degenerative joint diseases, have led to an increased number of arthroplasties performed, and the 

number of cases of PJI is estimated to grow significantly in the upcoming decades. The most 

common microorganisms responsible for PJI are Staphylococcus aureus, Escherichia coli and 

Pseudomonas spp. [1-3]. Once the bacteria gain access to the surgical site, a biofilm develops in 

three-dimensional colonies in association with the prosthetic material, the adjacent tissue and, 

sometimes, with the bone cement itself. The persistence of the infections often leads to the failure 

of the prosthetic device, requiring implant replacement, and potentiating chronic and/or relapsing 

disease. Biomaterial-based preventive strategies have been developed (e.g., local application of 

antibacterials or covering the prosthetic material with antibacterial film), but the increasing antibiotic 

resistance requires the development of novel antimicrobial approaches to reduce the incidence of 

PJI. 

In recent years, antimicrobial peptides (AMPs) have been widely investigated as a promising 

alternative to conventional medicines [4-8]. Some AMPs exhibit a broad spectrum of action against 

bacteria, fungi, viruses and protozoa [8]. AMPs may also present other activities such as a defense 

(innate immune system), anti-tumour or even regenerative mechanism [8]. AMPs, often of natural 

origin, can significantly improve current therapy, namely because they are less likely to lead to the 

development of antibiotic-resistant microorganisms than conventional antibiotics [4-7]. 

We recently tested two peptides, Py and Pa, showing their antimicrobial activity against E. coli, S. 

aureus and Klebsiella pneumoniae at low peptide concentration, without haemolytic effects [4,7]. 

Both AMPs showed the ability to disturb membrane homeostasis, through changes in the membrane 

surface, dipole potentials and the lipid packaging profile [4,7,9]. 

The main goal of the proposed project is to develop an antimicrobial coating using star-shaped 

nanoparticles conjugated with novel antimicrobial peptides as inhibitors of bacterial biofilm in 

prosthetic-like material. The specific objectives to accomplish are: i) to evaluate the antimicrobial 

and cytotoxic effects of nanoconjugates in biofilms; and, ii) to develop nanoparticles conjugates 

coating by modification of titanium surface to enhance nanoparticle-surface interaction/adhesion 

and evaluate its antimicrobial action. 
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