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Abstract

The current study paid a considerable attention to the bacteria
accompanying the use of contact lenses for the contact lenses users in addition
to the possibility to restrict lenses contamination through using Copper oxide
nanoparticles (CuO Nps) and evaluating the effectiveness of two commonly

used lenses solutions to preserve those lenses.

The study involved 60 samples of lense solution and 30 swab of contact
lenses users. Bactria contaminating the lenses and lenses solutions were
isolated according to the morphological, biochemical and microscopic tests.
The Vitek Compact 2 was used to confirm the diagnosis. Moreover, a test was
conducted for the sensitivity of isolated bacteria to some antibiotics as well as
the potential to form biofilms. Also, the research investigated the copper
oxide nanoparticles to inhibit Staphylococcus aureus and Pseudomonas

aeruginosa and preventing their adhesion to the contact lenses surfaces.

Results showed that (90%) of the swabs of lenses users demonstrated
positive results of the bacteria growth. The isolated bacteria included
S.aureus, Ps.aeruginosa and S.epidermidis, which were isolated with
percentages of (55.6%, 29.6% and 14.8%) respectively. From the other hand,
(83.8%) of the contact lense solution samples that were recently used, showed
positive results of the bacteria growth and the isolated bacteria included
S.aureus and Ps.aeruginosa (42.9%) and (28.7%) respectively, and (14.2%)
for each of S.epidermidis and M.luteus .

The results of bacteria capability to form biofilms showed that S.aureus
formed a biofilm in the tube method and Congo Red Agar medium method
with percentages of (83%) and (40%) respectively, whereas the forming of
biofilm by Ps.aeruginosa using the same methods had percentages of (88%)

and (66%) respectively.



Results of sensitivity to antibiotics test showed that S.aureus is resistant
to Tetracycline and sensitive to Levofloxacin with a percentage of (100%) ,
whereas it was sensitive to Ciprofloxacin, Norfloxacin Rifampin, Cefotaxime
and Chloramphenicol; (90%, 53%, 60%, 53% and 56%) respectively. As for
Ps.aeruginosa, it was resistant to the two antibiotics Ceftriaxone and
Tetracycline with a percentage of (100%) for each of them, but it was
sensitive to Ciprofloxacin, Levofloxacin, Norfloxacin and Cefotaxime with

percentages of( 83%, 100%, 77% and 27%) respectively.

Copper oxide nanoparticles revealed capability of growth inhibition of
S.aureus and Ps.aeruginosa as the concentration of 300 microgram of copper
oxide nanoparticles created an inhibition zone for the growth of both bacteria

with diameters of 29 mm and 23 mm respectively.

Contact lenses were coated with copper oxide nanoparticles using three
concentrations (300 ppm, 200 ppm and 100 ppm), by using three solutions
with different densities (ethanol 99%, contact lense solution and oil solution)
as a dispersion medium of the nanoparticles. The method of submersing the
lenses for 5 minutes in the concentrated ethanol and lense solution was used.
From the other hand, lenses were submersed in two stages for 5 seconds, for
each stage, in the oil solution that contains different concentrations of
nanoparticles. Results showed that the contact lenses coated with high
concentrations of nanoparticles, using ethanol as a medium, are more resistant

to the bacteria cells adhesion.

Results of investigating the effectiveness of lense solutions and some
plant extracts in inhibiting bacterial growth showed that these solutions are
effective in terms of inhibition, while the apple peel alcoholic extract showed
no inhibition to bacterial growth. From the other hand, liquorice roots and tea
extracts showed inhibition to the growth of S.aureus, but the liquorice roots

extract showed no inhibition to Ps.aeruginosa.



Results of investigating the ability of contact lense solution and the
extract of alcohol tea to remove the preformed biofilm and the lense solution
did not remove the biofilm completely for both bacteria. Also, tea extract
showed no efficiency in terms of removing the biofilm at any concentration of
P.aeruginosa, but it succeeded in removing the biofilm of S.aureus with a

percentage of 37%.
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