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The resurgence of antibiotic-resistant bacterial strains is becoming a major problem, 

especially in cases of nosocomial infections. More than 50% of these nosocomial infections 

are linked to medical devices such as implants, catheters, catheters, etc. Thus, there is an 

urgent need to develop new alternative strategies to conventional antibiotics and innovative 

antimicrobial materials. Moreover, chronic wounds, and more specifically diabetic wounds, 

are prone to infections and lead to major complications. 

Our recent work on polypeptide-based coatings, including polyarginine (1-4), has shown the 

effectiveness of these molecules. However, at present, there is no specificity against only 

pathogenic bacteria and fungi. In this project, an entirely new family of smart antibacterial 

hydrogels. These hydrogels will provide antimicrobial activity exclusively in the presence of 

one specific microbial strains. The activity will based on the local production of antimicrobial 

peptides and in addition to their self-asembly ability forming locally a supramolecular network 

arounf the bacteria or fungi (5). It will result from the interaction of the peptides with the 

bacterial membrane and not to their action onto the bacterial metabolism as do conventional 

antibiotics. This will prevent bacterial resistance. Moreover, the peptide self-assembly will 

isolate the bacteria one from each other and thus will prevent biofilm formation and will 

facilitate their erradication. The specificity of the action will be obtained by tranforming 

precursor peptides into active self-assembling peptides through stimuli produce by a specific 

bacteria. The advantage of this specific activation of the targeted pathogens will be the 

preservation of the microbiota involved in many biological function. These innovative 

hydrogels will be a local alternative to systemic antibiotherapy. They will be used in many 

applications and could be incorporated in bandages or directly brought in contact with 

chronic wounds in a injectable form. 

This work will be performed at the Biomaterials and Bioengineering lab 

(https://www.biomaterials-bioengineering.com) in close collaboration with clinicians and 

medical device companies. 
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