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Optimization of Ozonation Process for Disinfection of Dental Unit Waterlines Using Response
Surface Methodology
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ABSTRACT
The reduction of microbial contamination in dental unit waterlines (DUWLs) appears to be necessary
because of a potential risk of infections in immunocompromised patients and medical staff, which
are regularly exposed to water and aerosols generated from DUWLs. In the present study, the
qualitative and quantitative microbial contamination of water in DUWLs were determined and the
conventional biomedical diagnostic tests were applied to identify microorganisms. A 3-level, 2-factor
central composite design was utilized to investigate the effects of chief operating parameters and
optimize ozone disinfection conditions. Also, the activity of three disinfectant (ozone, NaOCl, and
peracetic acid) in microbial decontamination of DUWLs were compared. The results indicated that
Microbacterium laevaniformans were the most prevalent genera (21%) among both Gram-negative
and positive species in all samples. Regression analysis illustrated the good fit of the experimental
data to the predicted model with R2 and R2adj correlation coefficients of 0.988 and 0.980,
respectively. Moreover, under the optimal circumstances (Ozone concentration = 1.2 ppm and
reaction time = 13.5 min) the disinfection efficiency was 97.52%. The results also revealed that ozone
was effective disinfectant to reduce prevalent genera (with the removal of 93.75%, 92.57% and
96.15% of Pseudomonas aeruginosa, Microbacterium laevaniformans, and Alcaligenes faecalis,
respectively) and already formed biofilms under optimum conditions. Based on achieved results,
ozone was highly effective on microbial decontamination compared to peracetic acid and NaOCl
disinfectant and can be used for disinfection of DUWLs.
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