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The rapid emergence of antimicrobial resistance has created an urgent need for 
innovative therapeutic strategies beyond traditional organic antibiotics. In this seminar, I 
will present our work on the design, synthesis, and biological evaluation of structurally 
diverse carbonyl, diarene, and oxo rhenium complexes as antibacterial and antifungal 
agents. 

Particular emphasis will be placed on rational molecular design approaches aimed at 
optimizing stability, cellular uptake, and target engagement while maintaining low  
toxicity. Comprehensive in vitro studies have revealed potent activity against clinically 
relevant bacterial and fungal pathogens, including drug-resistant strains. Mechanistic 
investigations provide insights into membrane interactions, intracellular localization, and 
potential multi-target modes of action. 

Selected lead compounds evaluated in vivo, demonstrate remarkable efficacy and 
favorable tolerability profiles. Notably, we have identified rhenium complexes active 
against Staphylococcus aureus infections at MIC values as low as 300 ng/mL, as well as 
compounds effective in models of mixed Candida albicans-MRSA co-infection. 
Importantly, these compounds showed no evidence of cardio-, hepato-, or 
hematotoxicity, nor any teratogenic effects in the preclinical in vivo model. 

Together, these results highlight the therapeutic potential of rhenium-based scaffolds and 
illustrate how metal complexes can provide novel solutions to one of the most pressing 
challenges in modern medicine.  

 

 


