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Clean water in dental units

Equipment and method for regular cleaning, disinfection
and control of dental unit water systems

Biofilm and bacteria growth in unit
water systems
Background
Water systems in dental units are colonized by
bacteria. If the correct measures are not taken,
colonisation will over time become extensive. This
will result in us spraying and washing amounts of
bacteria into our patients' mouths. Patients are in
addition exposed to water which does not comply
with the hygienic requirements for drinking water.
If steps are not taken, hose systems and valves
will eventually become blocked resulting in malfunction and expensive service costs.
What happens in unit water systems and
why?
Chlorinated drinking water only contains a few
bacteria per ml. The high level of colonisation that
occurs in unit water systems is due to the system
consisting of narrow plastic hoses with many
joints, valves and pressure regulators, which form
retention points.

Through flow speeds in the water system are very
low. There are also periods in which the water is
completely stationary. Studies of flow conditions
in narrow water pipes have shown that the flow is
limited to the pipe’s centre. Water closest to and
along the pipe walls is almost stationary. This provides ideal conditions for single bacteria cells to
attach first at one of the many retention points
and then along the hose walls. A large number of
these bacteria are moderate to slow growing. The
final result is a complex biofilm. This develops into
a substantial thickness and changes gradually
into an obstructing biomass, which act as a reservoir for bacteria. Most bacteria are not pathogenic. However it is still unsatisfactory that bacteria
are sprayed into patients’ oral cavities. The biofilm

bacteria built up in the hose circuit may also, at
later point in time, serve as a breeding ground for
a number of more or less pathogenic bacteria
species which enter the unit via the mains water
line. For example. E. coli, Pseudomonas,
Salmonella or Legionella bacteria.
Rapidly recurring colonisation shows that where
biofilm organic coatings are found, then there will
be bacteria which can grow rapidly. Flushing with
water can immediately reduce bacteria levels.
However, if this is to have a significant effect, the
lines must be flushed for long periods of time and
be flushed frequently, as the number of bacteria
rapidly increases again. This is therefore not a
satisfactory measure. Repeatedly drawing off
water is in addition fairly time consuming. A cleaning agent which can dissolve the complex biofilm
and any calcium deposits formed in the system is
therefore required. Adding a disinfection agent to
a unit water system will not remove the biofilm.
Removing the biofilm however does substantially
reduce micro organism capacity to grow.

Example of electron microscope photograph of unit hose before and
after cleaning.

Legionella, immune defence and allergies
There has in recent years been a focus on the risk
of extensive Legionella colonisation. Several
researchers have shown that dental health personnel have higher antibody levels against
Legionella pneumophila. The very highest levels
were recorded for dentists, higher contents for
those who have been active longest. This indicates that dental health personnel are exposed to
bacteria containing aerosols. We must assume
that among our patients are individuals who have

The solution is called Unit Clean
immune systems which do not functioning normally. These patients can be extremely sensitive
to these types of infectious agents, agents which
a completely healthy patient infection defence will
easily manage. Legionella pneumophila represents in this context a particular risk, as it primarily infects through aerosols from infected water,
which is to a great extent what we produce in
association with dental treatment. We also cannot
exclude that a number of healthcare personnel
can develop allergic reactions after many years of
exposure to bacteria containing aerosols. Health
personnel can also develop allergies where antimicrobial agents are continuously added to a
unit’s water system. This also applies to systems
with deionised or distilled water tanks, as the
water is stationary and an anti-microbial agent
must (continuously) be added.

Periodic treatment with Unit Clean for bacteriological control means that personnel or patients can
be exposed to aerosols containing bacteria antigens, cleaning or disinfection agent.
Using the Unit Clean system, you are provided
with PURE CLEAN WATER. Installation is furthermore simple and the system can easily be
operated by ordinary dental healthcare personnel.
Cleaning
Result (quantity cfu/ml) from Unit Clean treatment of 42 highly contaminated water systems in dental units.

PURE WATER with Unit Clean
We and The Faculty of Odontology, Göteborg
University have since 1997 carried out research,
development and analysis of a method for cleaning, disinfecting and checking unit water systems.
The goal of our work has been to develop a simple, safe and cost efficient way of ensuring high
water quality. The result of the work is called Unit
Clean.

Unit Clean consists of a tank which is fitted to the
unit’s incoming mains water line. No pumps,
electrical connections or solenoid valves are
required. Tank design means that the fluid is
added without dilution to the unit’s water system
only using the existing water pressure. Unit
Clean can be easily fitted to all types of units.

Sample taking, checking and guidance
Differences in water quality and different unit
designs and conditions mean that water systems
have different degrees of blockage and different
rates of recolonisation. To ensure a satisfactory
treatment result, sample taking and check routines have been prepared which contain adequate,
microbiological testing.

Protein dissolving and precipitated effect registered after 12 hours
exposure of protein coated plastic surface.

Sterile filter
Where a sterile filter is fitted to the incoming water
line in the tank, a controlled bacteria free supply
can be maintained for longer periods of time.
Where bacteriological control is applied, spray
and wash functions can also be used in surgical
work. The filter’s lifetime is, as recolonisation,
dependant on the mains water condition and therefore the particle and bacteria levels in mains
water. Filters can be fitted to each Unit Clean
tank after installation.

Correct installation and operation of the Unit
Clean system gives you the opportunity, when a
little time is invested, to reduce bacteria levels in
unit water to the low levels of mains water and
then keep bacteria occurrence under control.
When bacteria cultivation shows that a unit water
system is practically bacteria free, one cleaning a
month should be sufficient to maintain this.
Bacteriological follow up can in some cases change cleaning intervals.
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