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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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nafsluleftdunielu DUWLs Wetunansasdin
fifuszuu 5 duper’ nszvaumaduanuuaiiGeluann
doant (planktonic bacteria) Sz iuituiaduluvevie
mntugainazfivsuusasndinsdeniinedanumind
wenwad (extracellular matrix) audalunguiadnvunnidin
(microcolonies) s uileluleftduasaydiud nauqadwimanil
v dulassadadudoundiein waglussezgaiing
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nzn3unegluviovas DUWL nenumaniifiufiuiifinneluse
wasfuiuinfmnvauedBarenisianis Budures
wupleuagnisnemvedlulofaw’

dlelulefiduwsaiui Tassasrauvndwedudnailss
(polysaccharide matrix; glycocalyx) ﬁﬁzgmua;a%wmﬁlaaaﬂm
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9aTndesaneyiluiis 500 Wi ilesarnaniniindesves
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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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Tuns¥nwmeitunnssuld nuihnglussuumandiviam
wuafideluvilusiuaumn sdsderelsnaslenta
vanevila wWu d3lsluaan (Legionella spp.), glaluuia
LLafﬂmﬂ (Pseudomonas aeruginosa) hag L%aﬂduluiﬂ
wuATiSe (Mycobacteria) #liila¥ailsa (Nontuberculous
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q
[
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5. loasdriuvasindumaiinsuuidou wu uduiamg
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wniluszuuihvasgiaiunnssu
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Tunsidngatn uazanuidewionisinnsouvesssuurio
Msfinansiivsesnuiseadl
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ssuvililalnsiauoseanlad duitugulisuey
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ogdlsfimumndesnisidndomslenmaniaide
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aslnsenlaiinu Faduansiensise® wazansoondladotg
lwdeulaluaaslsddianunsoazatedsenandanysaeitu
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Auandon Mowminisludeulslunaslsidemagnadn
visonanides uaziasululdansmadeniivaendonituny
naasulavanlyd (CLO)

raosulneanlydyiinasy (stabilized chlorine
dioxide) iuansiifiuszansamgdunismunsluledidu uas

deldrnududumuduuzihvesinanaylidansoulans
melussuuiwesylinviunnss® aassulaeenledaunsoldls
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muaunsnemvadluleflduliegadiivss@vanin waginw
givUBnaqatlulitonnt 200 CFU/mL Iathsashiaue™
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Plasma-Activated Water (PAW) uanainiéafimeluladnng
fnFesluanavosilvallfindulelsy ©) Faflqvissinide
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33UU516U@@gﬁmaaﬂmmméqﬁwszmﬁé’ﬂ liviuaunng
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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
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