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TOTAL SURGERY DESIGN;
THE ATP WAY
Martin Easter, 
General Manager, Hygiena International Ltd, Watford

Visual assessment of cleanliness is subjective and insensitive and there is a
need for more objective methods to assess cleanliness. The rapid test based
on ATP bioluminescence is a proven method for monitoring hygiene levels. It
is simple and easy to use giving objective quantitative results in 15 seconds

T

he importance of environmental
hygiene in preventing cross infection
cannot be overstated. Pyrek (2012)
gives an excellent overview of sources
and their control in the healthcare setting.
Leading infection prevention and control
professionals have called for objective evidencebased assessment methods as opposed to visual
assessment of cleanliness.
Research (Rampling et al, 2001; Dancer,
2008; Carling and Bartley, 2010; Mulvey et al,
(2011) shows that:
n Healthcare-associated infections cost both
money and lives
n Contamination is persistent in the
environment and causes cross-infection
n De-germing the environment reduces
infection risks
n Objective measurement and regular
monitoring of cleaning ensures compliance,
decreases contamination levels, reduces
infection rates and delivers value for money.
Universal infection control rules should
encompass six elements: routine patient
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evaluation, personal protection with
barrier techniques, instrument sterilisation
including sterilisation control, surface
and equipment disinfection, asepsis and
segregation of sterile and non-sterile areas
and appropriate disposal of contaminated
waste including sharps.
New regulation and registration of dental
practices are a means to ensure high standards
of care. The role of CQC is to ensure that the
requirements are met for ‘the provision of
a safe clean environment and appropriate
decontamination of dental equipment’. This
means a requirement for documentation as
proof together with evidence of compliance.

Test requirements
and limitations
HTM 01-05 describes cleaning and
disinfection prior to sterilisation and suggest
methods of assessment, e.g. visual assessment
and protein tests; however, both are limited by
the subjective nature of the test and limited
sensitivity.
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The National Institute for Health Research
(2008) recognises that ‘NHS places greater
reliance on visual assessment of surface
cleanness. However, reliance on observational
evidence in judging cleaning efficacy is
subjective and may be of questionable
validity... The use of ATP bioluminescence can
provide this, giving an instant indication of
total surface contamination and importantly
an objective assessment of cleanliness. ATP
detects invisible contamination and tells us
that the surface has been cleaned.’
The Revised Healthcare Cleaning Manual
(National Patient Safety Agency, 2009) and
Department of Health Rapid Review Panel
recognises ‘the use of ATP bioluminescence
or other similar techniques which may be of
assistance in determining the effectiveness of
cleaning service.’

Rapid objective methods
Adenosine triphosphate (ATP) is the universal
energy carrier that is made in and is present in
all living cells. ATP is present in all body fluids
in huge amounts. The ATP bioluminescence
test is a biological test that uses the enzyme
luciferase to generate light, and the amount of
light is directly proportional to the amount of
ATP (or residual body fluid) present. The test is
a specific for ATP and it is extremely sensitive
being able to detect down to 2.5 picograms
(pg) of ATP and giving results in 15 seconds,
i.e. approximately 1000 times more sensitive
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than the best protein test and is capable of
detecting less than 1 part blood in 1 million
(see Figure 1).
The ATP test is very simple and easy to use
and has many applications. It is commonly
used to monitor, validate and verify cleaning
procedures in many industries. For this
application the test is measuring residues
remaining on surfaces after cleaning.
In sterile services it has been used
to monitor washer disinfectors and the
cleaning of surgical equipment. Heathcote
and Stadelmann (2009) demonstrated that
‘the use of ATP bioluminescence provides
valuable and objective data concerning
the ability of washer disinfectors to deliver
measurably cleaner instruments and thereby
contributing to quality control mechanisms
and in contribution to validating the washer
disinfector.’ These workers also commented
that protein detection methods described
in ISO-15883 are ‘much more complicated
and time consuming (up to 35 minutes) and
it requires equipment not always available
in the Sterilisation Services Department
environment. With the ATP bioluminescence
method the testing process would take a total
of ~2 minutes and requires no specialised
laboratory equipment beyond swabs and the
luminometer.’
The ATP test has been used to measure
the cleanliness of endoscopes (Hansen et al,
2004) and it can even be used with filtration
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Figure 1. Comparison of ATP and Protein test
detection methods
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Figure 2. Detection of bacteria in water using ATP
Bioluminescence
Absolute Limit of Detection of Filtered Water with varying concentrations
of Pseudomonas aeruginosa per mL in 100mL volume
Log mean RLU from SuperSnap on
EnSURE (n=5)

apparatus that measure bacteria in endoscope
final rinse water (see Figure 2).
At very low detection level, there is an
increase in variation of results of any detection
method such that absolute determinations
become more unreliable, particularly if only
single test replicates are performed. Under
these circumstances the daily trend analysis of
results provides a more meaningful measure of
quality control.
The benefits of the ATP test are:
n Assessing the effectiveness of cleaning
processes
n Monitoring compliance to cleaning
standards
n Providing objective measurements for
management purposes
n Providing evidence of due diligence
n Identifying hazards quickly permitting
immediate corrective action
n Demonstrating best practice
n Training
and
engagement
of
healthcare workers.
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