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Developing a Dental Unit Waterline Model Using General Laboratory
Equipments
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Department of Oral Microbiology, College of Dentistry, Research Institute of Oral Science, Gangneung-Wonju National University,
Gangneung 25457, Korea

Water supplied through dental unit waterlines (DUWLs) has been shown to contain high number of bacteria, To reduce the contamination of
DUWLs, it is essential to develop effective disinfectants, It is, however, difficulty to obtain proper DUWL samples for studies, The purpose of this
study was to establish a simple laboratory model for reproducing DUWL biofilms, The bacteria obtained from DUWLs were cultured in R2A liquid
medium for 10 days, and then stored at —70°C_ This stock was inoculated into R2A liquid medium and incubated in batch mode, After 5 days of
culturing, it was inoculated into the biofilm formation model developed in this study. Our biofilm formation model comprised of a beaker containing
R2A liquid medium and five glass rods attached to DUWL polyurethane tubing, Biofilm was allowed to form on the stir plate and the medium was
replaced every 2 days, After 4 days of biofilm formation in the laboratory model, biofilm thickness, morphological characteristics and distribution
of the composing bacteria were examined by confocal laser microscopy and scanning electron microscopy, The mean of biofilm accumulation was
4.68x 10* colony forming unit/cm? and its thickness was 10~ 14 um. In our laboratory model, thick bacterial lumps were observed in some parts
of the tubing. To test the suitability of this biofilm model system, the effectiveness of disinfectants such as sodium hypochlorite, hydrogen peroxide,
and chlorhexidine, was examined by their application to the biofilm formed in our model, Lower concentrations of disinfectants were less effective
in reducing the count of bacteria constituting the biofilm, These results showed that our DUWL biofilm laboratory model was appropriate for
comparison of disinfectant effects, Our laboratory model is expected to be useful for various other purposes in further studies,
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Fig. 1. Schematic diagram of the dental unit waterline (DUWL)
modeling process. CFU/cm? colony forming unit per centimeter?,
CLSM: confocal laser scanning microscope, SEM: scanning elec-
tron microscope.
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Fig. 2. Laboratory model used in
our dental unit waterline biofilm
formation study. (A) Glass rod with
polyurethane tubing samples, (B) a
beaker placed the five glass rod-
sand a magnetic stir, (C) the model
set on the stirrer.
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Fig. 3. Accumulation of biofilm on polyurethane tubing samples
in our laboratory model. Black points represent the mean of the
log colony forming unit (CFU)/cm? measured every two days
during the growth period of the biofilm. The error bars indicate
standard deviations of the mean.
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bacteria (fluorescent green) were stained with SYTO 9 (Molecular Probes, Eugene, OR, USA), while dead bacteria (fluorescent red)
were stained by propidium iodide.
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Fig. 5. Scanning electron microscope images of the four days old biofilm of inner surface on polyurethane tubing samples in laboratory
model (A, B: x2,000; C, D: x5,000). Various bacterial morphotypes were observed including cocci, short and medium length rods.

Extracellular polysaccaharides (D, arrows) were observed.

Table 1. Percentage Reduction of Live Bacteria in Laboratory
Model Biofilm after Exposure to Disinfectants

Disinfectants Concentration % Reduction
NaOCl 0.5° 100+0
0.005 23+1.1
0.0005 18+2.7
H,0, 2° 100=0
0.02 98+0.3
0.002 34+18.9
Chlorhexidine 0.2" 100=0
0.002 99+0.2
0.0002 92+0.7

Values are presented as percentage only or meantstandard
deviation.
*Concentration recommended for waterline disinfection.
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