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Abstract 

Pseudomonas aeruginosa (P. aeruginosa) is one of the most prevalent 

nosocomial pathogenic microorganisms that cause a life-threatening infection. 

Formation of biofilm is one the important features which leads resistance to 

antibiotics. The study aimed to investigate the relationship between biofilm formation 

and antibiotic resistance, also for detection the synergistic effect of silver 

nanoparticles (AgNPs) with amoxicillin/clavulanic acid; ampicillin antibiotics on P. 

aeruginosa growth. 

A total of 220 different clinical samples were subjected to isolation and 

identification of P. aeruginosa. The diagnosis was based on morphology, microscopic 

examination, biochemical tests, Api 20E system and VITEK2 compact system. The 

production of biofilms was detected by microtiter plate method, and the Kirby-Bauer 

method (disc diffusion susceptibility method) was used to measure antibiotic 

resistance. Furthermore extract of Citrus aurantium was used to synthesize silver 

nanoparticles in this study. The characterization of green synthesis silver 

nanoparticles was achieved, using UV visible spectrophotometry, X-ray diffraction 

(XRD), and transmission electron microscope (TEM). The antibacterial activity of 

AgNPs and combination with amoxicillin/clavulanic acid; ampicillin antibiotics was 

tested against P. aeruginosa using agar well diffusion method. 

The results showed that from 220 samples 33 (15%) were positive P. 

aeruginosa, 42.4% of isolates obtained from burn swabs, 21.2% from urine samples, 

15.2% wound swabs, 12.1% ear swabs , 6.1% sputum samples and 3.0% from 

bronchial washes. High prevalence of this bacterium was found in isolates obtained 

from burn swabs. The result of biofilms production distributed as, 21.2% strongly, 

48.5% moderately, 27.3% weakly and 3.0% were non biofilm producer, and the result 

of correlation was 85.7% multidrug resistance with strongly biofilm producer, 75% 

multidrug resistance with moderately biofilm producer and 11.1% multidrug 

resistance with weakly biofilm producer. Nanoparticles have been characterized by 

UV–visible spectrometer that revealed abroad peak at 426 cm-1 . XRD proving the 

purity of the prepared silver nanoparticles with size was equal to 21.26 nm. TEM 

measurement showed the presence of sphere-like structures with sizes not exceeding 

20 nm for regular particles while an irregular particle was not exceeding 40 nm.  The 

results of AgNPs and amoxicillin/ clavulanic acid, also mixture (amoxicillin/ 
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clavulanic acid + Ag NPs) have an inhibition activity against P. aeruginosa and it was 

high in concentration 100µg/ml where the inhibition zone recorded 21.33± 3.06 mm, 

13.00±0.00 mm, and 22.00±3.46 mm respectively. And the results of Ag NPs and 

ampicillin also mixture (ampicillin + Ag NPs) was highly concentration of 100µg/ml 

have inhibitory activity against P.aeruginosa where the inhibition zone was 21.33± 

3.06 mm, 12.67±0.577mm, and 24.67±1.528  mm  respectively. 

In Conclusion P. aeruginosa have highly proportional capability to form 

biofilm and recorded a positive correlation with multidrug resistance, while 

synergistic combinations of AgNPs with amoxicillin/clavulanic acid and ampicillin 

antibiotics have a great inhibitory effect on growth of the bacteria. 

  

  


