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Best Practices in Dental Unit Waterlines Decontamination
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Abstract

The maintenance of Dental Unit Waterlines (DUWLs) represents a major challenge in dental infection
control. Within the dental unit, the primary equipment used in dental treatment, the narrow-bore waterlines that
remain continuously filled with water, provide an ideal environment for rapid biofilm formation inside the tubing. If
not properly maintained, the output water from the dental unit frequently fails to meet the recommended water
quality standard, which requires bacterial contamination to be <500 Colony Forming Units per milliliter (CFU/mL).
Such contamination increases the risk of exposure to opportunistic pathogens, such as Legionella, for both dental
personnel and patients. The formed biofilm exhibits remarkable resistance due to the extracellular polymeric substance
(EPS) matrix that shields microorganisms and prevents effective penetration of disinfectants. Consequently, continuous

low-concentration chemical treatment alone cannot efficiently eliminate established microbial growth. Effective
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decontamination, therefore, requires a combined dual-protocol approach: Periodic Shock Treatment, application
of high-concentration disinfectants to flush and decontaminate waterlines at regular intervals, aiming to remove or
reduce biofilm. Commonly used agents include 1-3% hydrogen peroxide or chlorine dioxide (ClO2) at concentrations
not exceeding 20 mg/L. Continuous Treatment, continuous introduction of low-level disinfectants into the water system,
such as plasma, ozone systems, iodine, or hypochlorous acid release systems, to prevent new biofilm formation.
Best practices recommend performing shock treatment every three months, regularly rotating chemical agents
to minimize microbial resistance, together with continuous treatment protocol and conducting quarterly laboratory
testing to verify water quality compliance. Moreover, during all surgical procedures, water from the dental unit waterlines
must not be used directly; instead, sterile saline should be utilized. Ultimately, successful maintenance depends

on strict staff adherence to the protocols, and whenever possible, the use of automated dosing or control systems

to minimize human error.
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Figure 1

The contamination of microorganisms in the water delivery system of dental units is caused by the formation of biofilm

within the unit’s waterlines. Once a biofilm forms inside the tubing, it acts as a reservoir, harboring and continuously releasing

microorganisms into the water. Therefore, even if the unit is supplied with clean or sterile water, microbial contamination

can still be detected at the water outlet unless effective measures are in place to control or eliminate biofilm.
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Table 1 Guidelines for Monitoring and Correcting Water Quality in Dental Unit Water Systems” (Reference standard: < 500 CFU/mL)
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Table 1 Guidelines for Monitoring and Correcting Water Quality in Dental Unit Water Systems' (Reference standard: < 500 CFU/mL) (cont.)
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Table 2 Checklist for Assessing the Readiness of the Dental Unit Water System
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Figure 2 An infographic illustrating best practices for eliminating microbial contamination in dental unit water systems

153 J DENT ASSOC THAI' VOL.76 NO.3 JULY - SEPTEMBER 2026



AnRNssuUsZANA

unanuatuidavitulasldfunisatuayuain
wialulad Gemini Pro uag NotebookM lun1ssiusiudeya
wazdradomidesiu Tnefdeuldsiiunmmaaouni
gndesenilemedasiBenuaniiiuifutoyaiiieliiinaim
auysalgean douvereunszan wnn. &5 Nalvdiadios
Danviumunng $ul7 3 dmuanLaYATIEAlUNITIIAAN
UsznauwazUuudulinaiinladanuaesnunasdaou

LBNE15919D4

1. Morris BF, Vandewalle KS, Hensley DM, Bartoloni JA. Comparison of
in-office dental unit waterline test kits. Mil Med 2010;175(11):901-6.
2. Complete Guide to Biofilm in Dental Unit Waterlines - ProEdge
Dental Water Labs, Available at https://proedgedental.com/learning-
center/complete-guide-to-biofilm-in-dental-unit-waterlines/, Cited
November 7, 2025.

3. Walker JT, Bradshaw DJ, Bennett AM, Fulford MR, Martin MV,
Marsh PD. Microbial biofitm formation and contamination of dental-
unit water systems in general dental practice. Appl Environ Microbiol
2000;66(8):3363-7.

4. Best Practices for Dental Unit Water Quality | Dental Infection
Prevention and Control - CDC, Available at https://www.cdc.gov/
dental-infection-control/hcp/dental-ipc-fags/best-practices-dental-
unit-water-quality.html, Cited November 7, 2025.

5. Spagnolo AM, Sartini M, Cristina ML. Microbial Contamination of
Dental Unit Waterlines and Potential Risk of Infection: A Narrative
Review. Pathogens 2020;9(8):651.

6. Lee SS, Yang LC, Chang YC. An update of dental unit waterlines
disinfection. J Dent Sci 2022;17(4):1831-2.

7. Ampornaramveth R, Techathuvanan N, Sirihongthong T. A survey
of dental unit waterline bacterial contamination methods used in
dental clinics around Bangkok. J Dent AssocThai 2010,60:207-17
8. Guidelines & Best Practices for Dental Unit Waterline Maintenance,
Available at https://totalmedicalcompliance.com/guidelines-
and-best-practices-for-dental-unit-waterline-maintenance/ Cited
November 7, 2025.

9. Effectiveness of a Dental Unit Waterline Treatment Protocol
With A-Dec ICX and Citrisil Disinfectants | Military Medicine | Oxford
Academic, Available at https://academic.oup.com/milmed/article/
180/10/1098/4160583, Cited November 7, 2025.

10. How to perform a QWS HPC Sampler Test - YouTube, Available
at https://www.youtube.com/watch?v=6VSATcd1Q4o, Cited
November 7, 2025.

11. Drinking water Improving access to drinking water for all, https://
environment.ec.europa.eu/topics/water/drinking-water_en, Cited
November 21, 2025.

a wa A

12. LmeaUgumLwammUaamﬁamaﬁumﬂism 2567 (DSG 2024),

Available at https://dentalcouncil.or.th/Pages/DentalSafetyGoal,
Cited November 21, 2025.

13. Thai Dental Clinic Accreditation Standard 2024, Available at https.//
dentalcouncil.or.th/pdf/TDCA2024.pdf, Cited November 21, 2025
14. Dental Unit Waterlines - FDA, Available at https://www.fda.
gov/medical-devices/dental-devices/dental-unit-waterlines, Cited
November 7, 2025.

15. Disinfection and Decontamination Legionnaires and Managing
Dental Unit Waterlines, Available at https://www.cpdddentalhy-
gienists.co.uk/PDFs/Disinfection9%20and%20Decontamination%20
Legionnaires%20and%20Managing%20Dental%20Unit%20
Waterlines%20SEPT%202023H.pdf, Cited November 7, 2025.
16. Zanetti F, De Luca G, Tarlazzi P, Stampi S. Decontamination of
dental unit water systems with hydrogen peroxide. Lett Appl
Microbiol 2003;37(3):201-6.

17. Hong F, Chen P, Yu X, Chen Q. The Application of Silver to
Decontaminate Dental Unit Waterlines-a Systematic Review. Biol
Trace Elem Res 2022;200(12):4988-5002.

18. Petti S, Polimeni A, Allen MJ. Dental unit water treatment with
hydrogen peroxide and monovalent silver ions artificially contaminated
with freshly isolated pathogens. Ann Ig 2015;27(6):789-98.

19. Dental Waterline Shocking: Best Practices for Safe & Effective
Biofilm Removal, Available at https://www.agenics.net/blog/2025/9/23/
shocking-best-practices, Cited November 7, 2025.

20. Dental Unit Waterlines Maintenance Toolkit - Wisconsin
Department of Health Services, Available at https://www.dhs.
wisconsin.gov/publications/p03664.pdf, Cited November 7, 2025.
21. Complete Guide to Shocking Dental Unit Waterlines by ProEdge,
Available at https://proedgedental.com/water-science/shocking-
dental-unit-waterlines/, Cited November 7, 2025.

22. Adams School of Dentistry: Infection Control Manual - Chapter
09: Dental Unit Waterlines (DUWL) & Vacuum Maintenance - UNC
Policies, Available at https://policies.unc.edu/TDClient/2833/Portal/
KB/ArticleDet?ID=139925, Cited November 7, 2025.

23. Update on infectious risks associated with dental unit waterlines,
Available at https://academic.oup.com/femspd/article/65/2/196/681464
Cited November 7, 2025.

24. Ditommaso S, Giacomuzzi M, Ricciardi E, Zotti CM. Efficacy of
a Low Dose of Hydrogen Peroxide (Peroxy Ag") for Continuous
Treatment of Dental Unit Water Lines: Challenge Test with Legionella
pneumophila Serogroup 1 in a Simulated Dental Unit Waterline.
Int J Environ Res Public Health 2016;13(5):745.

25. Insist on Evidence Based Waterline Cleaner - CloSYS, Available
at https://closys.com/pages/waterline-cleaner-for-dental-units,
Cited November 7, 2025.

26. Noopan S, Unchui P, Techotinnakorn S, Ampornaramveth RS.
Plasma Sterilization Effectively Reduces Bacterial Contamination
in Dental Unit Waterlines. Int J Dent 2019;2019:5720204.

27. Petchphayaprai C, Chotipan C, Sa-Ngiampak P, Thotsaporn

Ampornaramveth, 2026 154



K, Ampornaramveth RS. Effectiveness of iodine for continuous
decontamination of dental unit waterline. BDJ Open 2023;9(1):34.
28. Samaranayake L, Fakhruddin K, Sobon N, Osathanon T. Dental
Unit Waterlines: Disinfection and Management. Int Dent J
2024;74Suppl2(Suppl 2):5437-5445.

29. Sheffer PJ, Stout JE, Wagener MM, Muder RR. Efficacy of new
point-of-use water filter for preventing exposure to Legionella and
waterborne bacteria. Am J Infect Control 2005;33(5 Suppl 1):520-5.
30. Complete Guide to Testing Dental Unit Waterlines, Available

at https://proedgedental.com/water-science/testing-dental-unit-
waterlines/, Cited November 7, 2025,

31. Buitrago JM, Kolbe RJ, Siqueira MF. Dental unit waterline
testing practices: an 11-Year retrospective study. BMC Oral
Health 2023;23(1):867.

32. Okubo K, Ito T, Shiota Y, Kawata Y, Yamamoto T, Takashiba S.
Effectiveness and safety of low-concentrated ozonized water for
the reduction of contamination in dental unit water lines. Heliyon
2019;5(8):202306.

155 J DENT ASSOC THAI' VOL.76 NO.3 JULY - SEPTEMBER 2026



