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The Microbial Contamination and Effective Control Method
of Dental Unit Water System

Hye Young Yoon and Si Young Lee”

Department of Oral Microbiology, College of Dentistry, Research Institute of Oral Science, Gangneung-Wonju National University,
Gangneung 25457, Korea

Dental chair unit (DCU) is the most essential equipment for the dental treatment in dentistry, DCU output water is used for various applications during
dental treatment, DCU output water must be clean at the same level as drinking water since patients and dental staff are regularly exposed to water
and aerosols generated from the DCU, Many studies demonstrated that DCU output water is frequently contaminated with microorganisms
including opportunistic pathogen such as Legionellaand Pseudomonas species, Thus, DCU output water may be a potential source of infection,
In order to reduce microbial contamination levels in DCU output water, periodic management and continuous disinfection are necessary, Currently,
there are a variety of disinfection methods for managing DCU output water and its efficacy is also diverse, We reviewed the level of microbial
contamination, clinical implications of contaminated DCU output water and the various DCU disinfection methods,
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Table 1. List of Microorganisms Detected in Water of Dental
Unit Water System'”'®

Bacteria Protozoa Fungi
Achromobacter Acanthamoeba spp.  Alternaria spp.
xyloxidans Cryptosporidium Aspergillus spp.
Acinetobacter spp. spp- Candida spp.

Actinomyces Spp. Citromyces spp.
Alcaligenes Cladosporium
denitrificans spp.

Bacillus spp. Geotrichum
Bacterioides spp. candidum
Brevundimonas Phoma spp.
vesicularis Penicillium spp.
Burkholderia cepacia Sclerotium
Caulobacter spp. sclerotiorum
Flavobacterium spp. Scopulariopsis
Fusobacterium spp. spp.

Klebsiella pneumonia
Lactobacillus spp.
Legionella spp.
Methylobacterium
mesophilicum
Micrococcus spp.
Moraxella spp.
Mycobacterium spp.
Nocardia spp.
Ochrobactrum
anthropic
Pasteurella spp.
Proteus vulgaris
Pseudomonas spp.
Serratia marcescens
Sphingomonas
paucimobilis
Streptococcus spp.

Spp.: species.
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Table 2. Cases of Infection by Opportunistic Pathogens in Dental Unit Waterline

Case Region Infected Pathogen Evidence Reference
person
1 UK Patients  Pseudomonas  P. aeruginosa found in the oral abscesses of two immunocompromised Martin*”
aeruginosa patients were the same strain of P. aeruginosa as that isolated from DCU
water samples.
2 USA Dentist Legionellaspp. Legionella spp. was found in the DCU from dentists dental office was Atlas et al.*"

detected in his lung tissue.

DCU: dental chair unit, spp.: species.
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Table 3. The Type and Characteristic of Representative Chemical Disinfectants

Chemical disinfectants

Characteristic

Sodium hypochlorite53’55) 1
2

the biofilm in DUWL.
3
4
Hydrogen peroxidel3’57’58’61) 1
2

the biofilm in DUWL.

. It has been used a bleaching agent and root canal irrigant.
. Treatment of 5,000 or 1,500 ppm sodium hypochlorite achieved the ADA’s goal and removed

. Use of 1:10 sodium hypochlorite (5,000 ppm) reduced the number of bacteria to less than 10 CFU/ml.
. It has adverse effects; corrosion of metal components, producing a carcinogens.

. It has been used a bleaching agent and root canal irrigant.

. Treatment of disinfectant products based hydrogen peroxide achieved the ADA’s goal and controlled

3. Disinfectant products containing hydrogen peroxide (0.014%) has consistent and sustained an

antimicrobial effect.

4. It has adverse effects; corrosion of metal components, blocking of the DUWL.

Chlorine dioxide>*” 1

. Treatment of 50 ppm chlorine dioxidelimited reduction effects the number of bacteria.

2. When 0.1% chlorine dioxide was used, CFU/ml were reduced 12- to 20-fold and reduced significantly

the biofilm coverage.

Chlorhexidine gluconateS4’56) 1

. It is a commonly used antimicrobial in dentistry.

2. After using the 4 weeks of 0.2% chlorhexidine gluconate, the number of bacteria achieved the ADA’s
goal and reduced the biofilm coverage.

ADA: American Dental Association, DUWL: dental unit waterline, CFU: colony forming units.
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Table 4. Disinfection Methods for Dental Unit Water System?3'6"

2Rl gom™, aeng anass} Hojd sk
ofyz} DCUS} 7ol T H-at-go] 2 oA v §= vhe
DUWL A4 %] 2714 7]uto] & @ 5}th(Table 4)°*°"".

4) T2 ZUHY B9

H15}eE Py i Sh8hA Eo R 2% F DUWSY

sk FEUAA el $18) A7

Aol Eh. mUE Pahi=

] —] 7—1}\].61- Z': %% H]—\:H_,,]. )x]?ﬂ

j=4 =
Ao _O,]i]o}oq 74/\}%1’ 7+ 9= v o 2 1} ), “Standard
Methods for the Examination of Water and Wastewater” o]

N B & E5YPAT
9Jth(Table 5)°"%. o] = 714 2=

7HA WS avlskar

FEe ZUHY sl ez 4

o] F7}%¥l SimPlate (IDEXX Laboratories, Westbrook,

Disinfection method Advantage

Disadvantage

Nonchemical method 1. Reducing the number of bacteria in

dental chair unit water

1. Failed to remove the biofilm
2. Non-sustained disinfection effect

2. Relatively simple disinfection process

3. No residual chemicals

Chemical method 1. Effective at reducing the number of

bacteria and removing biofilm
2. Sustained disinfection effect

1. Complicated disinfection process
2. Not completely removing the biofilm
3. Has adverse effects caused by residual chemicals

Table 5. Monitoring Methods of Heterotrophic Bacterial Levels in Dental Chair Unit Water® %
Mgg:ﬁ;:ing Content Advantage Disadvantage
Pour plate Liquefied medium mixed with water 1. Easy to use 1. Due to heat shock, detected bacterial
method samples is poured in a petri dish. 2. Low cost number is low.
After medium solidified, invert 2. Difficult to check morphological
plates and place in incubator. characteristics of colonies due
to small colony size.
3. The volume of the water sample
to pour is limited.
Spread plate Pour water sample onto surface of 1. Easy to use 1. Additional equipment is required.
method a solidified medium. Using a 2. Low cost 2. The volume of the water sample
sterile bent glass rod, distribute 3. Because of no heat shock, to pour is limited.
sample over medium surface and detected bacterial number
then invert plates and place in increases.
incubator.
Membrane filter Filter water sample through a sterile 1. The volume of the water sample 1. High cost
method membrane filter, under partial is not limited. 2. Additional equipment is required.
vacuum. Place filter on solidified 2. No heat shock 3. Possible damage to bacteria
medium. 3. Low concentrations of bacteria by excessive pressures.
in water sample can be detected
SimPlate method 10 ml of water sample was placed 1. Easy to use 1. Bacterial number detected in the
in SimPlate, and plates were 2. No heat shock plate is lower.
incubated for 48 hours at 35°C. 3. Measurement is possible

in the dental office
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