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Managing dental unit waterlines

(c) 2022 Laurence J Walsh 3

Focus on dental unit waterlines
• Australia – August 2021 ADA ICG 4th edition

• Mandatory UK HTM 01-05 / EU water requirements

• USA: CDC 2003, AmDA 2012, and OSAP

• Growing data on NTMs

• Field study data prior to the pandemic

• Limitations of existing protocols

(USA)
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Water requirements in dental practice

• Drinking water for staff

• Washer disinfector, instrument rinsing: softened (if local supply 
water is hard)

• DUWL supply: zero or low microbial count; chemical additives

• DUWL exit water including cup fill: potable, < 200 CFU/mL for 
immune compromised patients

• Oral surgery: sterile irrigant (saline rather than water)

• Steam sterilizer: ion free (distilled, deionized, reverse osmosis 
treated)

(c) 2022 Laurence J Walsh 5

Dental unit waterlines

• An independent (bottled) water supply can help to reduce the 
accumulation of biofilm, as it makes adding chemical agents to the 
water easy to undertake. The manufacturer’s directions should be 
followed for appropriate methods to maintain the recommended quality 
of dental water and for monitoring water quality. This may include 
purging water from the lines or using sanitizing solutions when the 
chair is not being used for extended periods. 

• Biofilm levels in dental equipment can be minimised by using a range of 
measures, including ozonation, electrochemical activation, and chemical 
dosing of water (e.g. with hydrogen peroxide, peroxygen compounds, 
hypochlorites, chloramines, iodine, silver ions, or nanoparticle silver). 

(c) 2022 Laurence J Walsh 6
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DUWL testing 1

• Same CFU targets as before (200 CFU/mL for medically 
compromised; otherwise potability)

• Can use dipslide or dipstick tests.

• Included reference to Australian Drinking Water Guidelines
• Last updated in August 2018).

• https://nhmrc.gov.au/about-us/publications/australian-drinking-
water-guidelines

(c) 2022 Laurence J Walsh 7
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https://nhmrc.gov.au/about-us/publications/australian-drinking-water-guidelines
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DUWL testing 2 (taken from ADA NB article)

• It is good practice to test microbial levels in water from dental unit 
waterlines on a regular basis, for example, six monthly or annually when 
tested levels are found to be below the target level of 200 CFU/mL. 

• When high counts are found, the waterlines will need to undergo 
additional sanitising treatments to remove biofilm, and bring the 
bacterial levels back to within an acceptable range. 

• Follow the instructions from the supplier of the dental chair. Ensure that 
any sanitising agent is flushed completely from the waterlines, before 
using the chair. After sanitizing, test water levels more frequently to 
ensure that the biofilm control measures being used are adequate.

(c) 2022 Laurence J Walsh 9

Key compliance points for 
dental unit waterlines

• Each practice has developed a protocol for testing 
water lines and water quality.

• Follow the dental chair manufacturer’s instructions for 
appropriate chemical treatments for waterlines, as 
these vary between brands.

• If water samples reveal high loads of bacteria, 
undertake a sanitizing treatment, then re-test.

(c) 2022 Laurence J Walsh 10
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Cross-section
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Bacteria, fungi, biofilm, 
slime worms, nematodes, 
amoebae, etc….

Legionella species

Williams et al. 1996
(c) 2022 Laurence J Walsh 12
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Disease manifestations linked to 
contaminated DUWL water

Williams et al. 1996(c) 2022 Laurence J Walsh 20



23/04/2022

11

DUWL stagnation during pandemic shut-downs

21(c) 2022 Laurence J Walsh

Bite magazine, April 2021

(c) 2022 Laurence J Walsh 22



23/04/2022

12

(c) 2022 Laurence J Walsh 23

(c) 2022 Laurence J Walsh 24



23/04/2022

13

“Slime worm”
This particular 
slime worm 
emerged from a 
dental chair which 
had been shut 
down during the 
April-May 2020 
period of dental 
practice 
restrictions 
because of the 
COVID-19 
pandemic. 

The scale bar 
represents 10 mm.
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Are the spray jets clogging often?

(c) 2022 Laurence J Walsh 26
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Water quality thresholds

• When treating immune compromised 
patients, water from dental unit 
waterlines should contain less than 200 
colony forming units per mL. 

• Bacterial levels can be tested using 
commercially available test strips (e.g. 
Millipore MHPC10025; R2A agar 
dipslides (better for stressed slow 
growing bacteria) 

(c) 2022 Laurence J Walsh 31

Be consistent with the time of day when samples are taken – e.g. lunchtime

(c) 2022 Laurence J Walsh 32
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DUWL tests - MHPC
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Proper sample collection

• Sufficient volume and 
contact time with medium

• Least used lines, e.g. 
u/sonic scaler during 
restrictions

• Decontaminate external 
instrument surfaces before 
sampling

• Prevent air-borne 
contamination of test 
device

(c) 2022 Laurence J Walsh 36
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Zero CFU/mL in sterile 
or ozonated water

20 CFU/ml in tap 
water

350 CFU/mL in handpiece 
or triplex exit water

37(c) 2022 Laurence J Walsh
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Reduction in counts after 
changing to ozonated water 
at the feed in. 
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Sampling frequency
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DUWL tests –
R2A agar
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Ordinary CBD tap water

(c) 2022 Laurence J Walsh 47
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Unused 
scaler 

waterline

Airborne contamination 
by a fungus such as 
Aspergillus
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Lab based water testing

(c) 2022 Laurence J Walsh 51

Porteous et al. 2003 JADA.
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ATP analysis of bacteria: 2 mins

(c) 2022 Laurence J Walsh 53

Bacterial detection: 
LuciPac™ A3 Water

• Uses the firefly luciferase enzyme reaction:

• Luciferin + luciferase + ATP (luciferin-luciferase-AMP) + pyrophosphate

(luciferin-luciferase-AMP) oxyluciferin + luciferase + CO2 + AMP+ light

• Due to the AMP recycling system integrated into the reaction by means of 
pyruvate-phosphate dikinase (PPDK), the considerably more stable AMP can 
also be detected on the surfaces in addition to ATP, which leads to an overall 
increase in sensitivity.

• https://food.r-biopharm.com/wp-content/uploads/2021/02/instruction-manual-lucipac-a3-
water-3.pdf

• https://food.r-biopharm.com/products/lumitester-smart/
(c) 2022 Laurence J Walsh 54

https://food.r-biopharm.com/wp-content/uploads/2021/02/instruction-manual-lucipac-a3-water-3.pdf
https://food.r-biopharm.com/products/lumitester-smart/
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Lumitester Smart from Kikkoman Biochemifa 
for Rapid bacterial measurement
• Lumitester Smart has Bluetooth and can transfer data to a mobile  or 

tablet or via a cable to a PC. 

• The LuciPac pen has the advantage that it not only measures ATP, but 
AMP as well. 
• AMP is a degradation product of ATP. Enzymes and heat degrade ATP to ADP 

and AMP. 

• LuciPac A3 measures ATP+ADP+AMP, while other luciferase-based 
systems measure only ATP. Measuring A3 rather than ATP gives some 
advantages:
• More sensitive

• Less issues with sample degradation after collection before measuring as the 
total of A3, i.e. ATP+ADP+AMP, is stable. (c) 2022 Laurence J Walsh 57
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1. FROM INSTALLATION
• Sterile water supply 

• Ultrafiltration
• Ozonation

2. EXISTING CHAIRS

• Chemical dosing of reticulated water
• Ozonation
• Peroxide and silver ions 

• Independent (bottled) water systems 
• Tablets (Peroxide and silver)
• Liquid dosing (Peroxide, Peroxide and 

silver, NaOCl)
• Iodine (slow release resins)
• Ozonated water
• Chloramines

• SHOCK TREATMENTS

• NaOCl (domestic bleach)

• Dentisan BIOCLEAR

• Alpro BILPRON

(c) 2022 Laurence J Walsh
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DUWL biofilm prevention and control

• AGENT USED

• Oxidants

• Hypochlorites

• Chloramine T

• Peroxides
• Ozonation

• Silver

• Iodine

• DELIVERY STRATEGY

• DOSING SYSTEMS inside chair

• Impregnated TUBING for DUWL

• TABLETS for bottles

• LIQUID for bottles

• Collection “straws” on bottle

FLUSHING: ADA recommends rinsing all waterlines at the start of the work 
day for 2 minutes (with no handpieces attached) at all dispensing sites.

(c) 2022 Laurence J Walsh 59

Ozonators

(c) 2022 Laurence J Walsh 60
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Clean water system (CWS)
using a bottle
• Bottles can be located internally or 

externally

• Check MFR instructions for correct 
water type and correct additives (e.g. 
take tap water and add in ***)

(c) 2022 Laurence J Walsh 61

• Alpron: 

• Water based solution with EDTA and 
chloramine-T disinfectant.

• Continuous treatment. 

• Used at 1% concentration

• Made fresh weekly. Left in the 
waterlines of the chair continuously. 

(c) 2022 Laurence J Walsh 62



23/04/2022

32

Silver
• Long acting disinfectant 

• Used in chemical tablets, e.g. BluTab, 
Citrisilm and ICX
• BluTab and Citrisil: silver is ~ 0.8%

• ICX: 0.5% silver nitrate, 10% sodium 
percarbonate (becomes hydrogen peroxide), 
45% citric acid, 10% EDTA, 1% surfactant

• Silver and low conc HP does not affect bond 
strengths.

• Wait two minutes for these tablets to fully 
dissolve before using the dental unit.

• With these tablets, they are not intended for 
use as biofilm removal agents. They are to be 
used in conjunction with regular dental unit 
water monitoring (e.g. 3 monthly) and shock 
treatment.

(c) 2022 Laurence J Walsh 63

(c) 2022 Laurence J Walsh 64



23/04/2022

33

(c) 2022 Laurence J Walsh 65

Peroxides

• 8% HP in KaVo Oxygenal 6, which is dosed 
at 0.25% (250 mg/L)

• 1.41% in Dentosept P solution (also 
contains 0.1% silver nitrate)

• HP is also released from ICX tablets, which 
contain 10% sodium percarbonate 
(becomes hydrogen peroxide)

• HP levels can be tested with commercial 
test strips.

(c) 2022 Laurence J Walsh 66
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Sirona chairs and Dentosept injectors

(c) 2022 Laurence J Walsh 67

Iodine

• Iodine is an essential trace element 
for humans and is used in the 
synthesis of thyroid hormones. The 
recommended dietary intake for 
adults ranges from 0.03 mg/day to 
0.15 mg/day

• Resin-releasing straws dose water 
entering the dental unit with iodine 
4-6 ppm over a 1 year period (e.g. 
Dentapure)

• Low concentration avoids irritancy 
(threshold is around 10,000 ppm 
iodine); No allergy concerns as is 
not complexed to peptides

• Low maintenance approach with an 
engineering solution that does not 
involve daily compliance 

(c) 2022 Laurence J Walsh 68
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Iodine releasing pickup straws

(c) 2022 Laurence J Walsh 69
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Dentapure (iodine dosing)
(c) 2022 Laurence J Walsh

Iodine releasing pickup straws

(c) 2022 Laurence J Walsh 72
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Shock treatments

• Shock treatment clears deposits 
and bacterial contamination 
from dental unit waterlines. 

• Whenever applying a shock 
treatment, be sure to adhere to 
the product instructions 
provided by the manufacturer.

• Check which products are 
compatible with the dental unit.

• Shock the waterlines whenever 
test results indicate a bacteria 
level greater than 200 CFU/mL. 

• After a shock treatment, flush 
the agent out and continue 
normal chemical treatments, 
then re-test levels of 
microorganisms.

e.g. Alpro BILPRON; Dentisan 
BIOCLEAR; NaOCl (for A-dec chairs)

(c) 2022 Laurence J Walsh 73

Shock treatment (sanitizing)

(c) 2022 Laurence J Walsh 74
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NaOCl shock treatments 
(e.g. 1:10 dilution of 5% NaOCl for 10 mins)

• Solution can be very corrosive to 
metal of control blocks (only some 
brands and designed to withstand it)

• Stored sodium hypochlorite 
degrades over time; needs a cool 
environment away from sunlight

• Effectiveness is influenced by pH,, 
hence lower pH values around 6.5 
or less are optimal

• Higher turbidity lowers the  
effectiveness of NaOCl 

(c) 2022 Laurence J Walsh 75

Problems using 
domestic bleach: 
Alkaline pH, 
corrosion (of control 
blocks of non-US 
chairs), low 
hypochlorous acid 
concentration, low 
free available 
chlorine, FAC levels 
are unknown and 
reduce with 
temperature and 
storage time.

(c) 2022 Laurence J Walsh 76
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• Bilpron: Waterline sanitizer

• Water based solution with bisguanides, 
complexing agents, propylene glycol 
and preservatives

• For SHOCK TREATMENT. 

• Active for up to 3 months allowing 
long term “mothballing” of low 
use dental units, as well as during 
holidays and weekends. 

(c) 2022 Laurence J Walsh 77

Bilpron

Holding solution
for dental chair 
hibernation up to 
3 months

(c) 2022 Laurence J Walsh 78
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ICX-Renew

•Part 1 solution = Hydrogen peroxide 
1.5-2.5% @ pH 1.9-2.4 

•Part 2 solution = Maleic acid 0.1-0.3% 
and sodium lauryl sulphate 1.5-2.5% @ 
pH 9.0-10.5. 

(c) 2022 Laurence J Walsh 83
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Town water – shock Tx every 4 weeks

(c) 2022 Laurence J Walsh 86
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UQ 2018 field study of DUWL
• The most common brand of dental 

chair units was A-dec.

• The dental chair age varied between 
1 and 13 years, with the average age 
being 5.8 years. 

• The most common water source was 
an external bottle. The most 
common water treatment was ICX 
tablets (sodium percarbonate and 
silver nitrate). 

(c) 2022 Laurence J Walsh 87

The most common chair brand was A-dec 
chairs, using external bottles and ICX 
tablets as an additive for waterline 
treatment.

68% of DUWL samples had microbial 
counts within acceptable levels (< 500 
CFU/mL), while 28% were unacceptably 
high. 

(c) 2022 Laurence J Walsh 88
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Dental unit waterline management issues

• Common issues

• Incorrect use of product
• Failure to follow MFR IFU

• Insufficient Tx time

• Infrequent shock Tx

• Lack of testing

(c) 2022 Laurence J Walsh 90
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Lal 2016 ICX issues:
• HP degradation over 2 

weeks
• Designed for biofilm growth 

reduction only, not biofilm 
elimination.

• Must be used with periodic 
monitoring and shock 
treatment (IFU).

• Not suitable for hibernation.

Hibernation agents:
Alpro BILPRON
Dentisan BIOCLEAR
• These remove biofilm.
• Also can be used for 

weekly shock 
treatments.

(c) 2022 Laurence J Walsh 91

ICX issues:
• HP degradation over 2 weeks
• Designed for biofilm growth reduction only, 

not biofilm elimination.
• Must be used with periodic monitoring and 

shock treatment (IFU).
• Not suitable for hibernation.
• “White pill” set and forget issue
• Skin microflora contamination of water 

when ungloved hands are used to handle 
tablets

Hibernation agents:
Alpro BILPRON
Dentisan BIOCLEAR

• These remove biofilm.
• Can be used in the waterlines over 

extended periods of time (e.g. 3 
months)

• Also can be used for weekly shock 
treatments.

(c) 2022 Laurence J Walsh 92
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Lal 2016(c) 2022 Laurence J Walsh 93

94(c) 2022 Laurence J Walsh
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Biofilm 
removal
example: crystal 
violet staining

(c) 2022 Laurence J Walsh 95


