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Background  

Bacterial biofilms are sessile microbial aggregates with unique community properties, showing a high degree of 

tolerance/resistance to disinfection by chemicals, antibiotics, and to the human immune system. The opportunistic 

pathogen Pseudomonas aeruginosa is one of the most frequent causes of biofilm-associated infections, causing infections 

extremely difficult to treat. Currently, bacteriophages (phages) that are specific for pathogenic bacteria are becoming a 

potential solution for the treat such infections. 

Method  

In this study, P.aeruginosa biofilms were formed and subjected to treatment by P.aeruginosa phage vB_PaM_EPA1 (EPA1) 

alone or in combination with antibiotics (gentamicin, ciprofloxacin, meropenem) of different classes. EPA1 was isolated 

from the effluent from a wastewater treatment plant. TEM images show that this phage belongs to the Myoviridae family. 

Its genome has a 91,3 kb, a GC content of 49.2% and encodes 178 putative genes, from which 147 have no predicted 

function. Phage and antibiotics with different multiplicity of infection (MOI) and minimal inhibitory concentration (MIC), 

respectively, were simultaneously or sequentially (phage suspension was added first then antibiotic were added with a 

delay of 6 hours) added to 48 hours old-biofilms. After 24-hour treatment, bacterial survival was measured by colony 

forming unit (CFU) counting method.  

 

Results & Conclusions  

Results showed that in individual treatments of phage (at MOI1) and antibiotics (at MIC) generally had significant 

reductions on the number of viable cells ranging from 0.5 to 3,7 logs. However, when they were sequentially added to the 

biofilms, a synergistic effect  (>8 logs) was detected, namely with phage-gentamicin and phage-ciprofloxacin 

combinations. In opposition, an antagonistic effect was detected when phage and ciprofloxacin were simultaneously 

added. Overall, our results show that combination of phages and antibiotics are very effective against P.aeruginosa 

biofilms particularly when they are applied sequentially and this constitutes a good strategy to control biofilm-associated 

infections. 
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