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Abstract: 

While antibiotics remain the treatment of choice for bacterial infections, their effectiveness 

is currently threatened as bacteria developed novel strategies to withstand their bactericidal 

properties. Such resistance mechanisms are typically conferred by the expression of novel 

genes, called antibiotic resistance genes (ARG), and are acquired over extensive exposure of 

bacteria to antibiotics. Moreover, it is now accepted that, the disposal of wastewater 

containing high concentrations of antibiotics, antibiotic resistant bacteria (ARB) and ARG into 

natural waters have played a major role in the development of resistance mechanisms. Within 

this context, this thesis is an attempt to assess the effectiveness of light-assisted Advanced 

Oxidation Processes (AOPs) to effectively combat the dissemination of antibiotic resistance 

elements by effective disinfection and degradation of ARB and the related ARG. Specifically, 

the research part of the thesis will probe the disinfection of selected pathogens with clinical 

and veterinarian interest, encountered in urban wastewater facilities. The mechanisms 

through which their elimination is achieved and the application of a suitable treatment for 
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the context of LMICs will be sought. Successful assessment will aid to mitigate the dispersion 

of antibiotic resistance elements in surface waters.   
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