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Introduction

Success of cleaning has to be verified in reprocessing
of medical devices. Visual assessment has limitations,
therefore reprocessing procedures are often monitored
by microbial cultures or determination of residual blood
or protein on real instruments after reprocessing.

All these methods have considerable disadvantages:

* Results of microbial methods are not available at
once.

* Some pathogenic bacteria require specific growth
conditions or a long cultivation period and thus are
missed on routine microbiological methods.

e Described methods for detection of residues of
protein or blood are too cumbersome to be performed
routinely at reprocessing sites for medical devices.

* Dosage of reagents of some commercially available
assays has a risk to be imprecise because of improper
equipment (Figure 1).

* Interpretation of results is subjective when, for
example, residual protein is detected by a modified
Biuret reaction and compared to a colour card
(Figure 2).

Methods for quality control should be easy to
perform and results should be available in time for
corrective action to be taken at once. In our opinion,

ATP bioluminescence seems to be appropriate to
verify success of cleaning in reprocessing of medical
devices. ATP is a cellular constituent of all living cells
and is present in bacteria and cells of animal or plant
origin as well. Thus it is an indicator of organic as well
as microbial contamination, with the exception of
viruses and prions which do not contain ATP. Because
viruses are intracellular parasites and require living
cells to survive they may be detected indirectly by the
presence of cells.

Figure 1. Small spoon for dosage of reagents
of a commercially available protein assay
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Figure 2. Example of a colour card for
protein measurement in a modified Biuret assay

ATP bioluminescence in general and in kitchen
hygiene

The method of ATP bioluminescence is derived from
a reaction that occurs naturally in the firefly." Firefly
luciferase catalyzes the production of light from
luciferin in the presence of ATP, Mg** and molecular
oxygen.? The intensity of emitted light measured by
the luminometer indicates the amount of extracted
ATP and therefore organic contamination.>*

The commercially available ATP bioluminescence
assays are easy to perform and results are available
within minutes. The ATP bioluminescence method
was introduced in the 1960s and 1970s and has
been tested in different applications.>>* Only after
introducing low cost portable luminometers and swabs
already containing a special diluent for extraction
of intracellular ATP (easily applied by non technical
staff) the method became widely accepted to control
surface cleanliness in food and kitchen hygiene in
the 1990s.5'"" Application of ATP measurement for

hygiene control in the food industry is endorsed by
many studies." >

The speed of ATP bioluminescence assays makes them
very useful for quality control of cleaning processes.
However, target values and critical limits have to be
assessed according to individual hygienic demands
and experience. Microbial ATP concentration is
dependant on metabolic activity, content of nutrient,
pH, temperature and supply of oxygen.* The quality of
the surface from which swabs are taken also influences
the amount of extracted ATP.* Some authors calibrated
the light units they got by measuring serial dilutions of
different bacteria in order to determine the detection
limit of their method and to define critical limits."®

ATP measurement in quality control of reprocessing
of medical devices

Although ATP measurement may be a suitable method to
control the quality of reprocessing of medical equipment
it has not been introduced into clinical routine. Few
studies have compared ATP bioluminescence with
microbiological cultures in detecting contamination
after reprocessing of flexible endoscopes.'®'® They
showed that bioluminescence is an adequate method
to assess the efficacy of cleaning steps and should
complement microbiological culturing.

Inour hospital, ATP bioluminescence is used in addition
to microbiological methods to check endoscope
reprocessing. We decided on a threshold of 100 RLU
(relative light unit) for the Lumitester PD 10 (Scil
Diagnostics) to be most suitable. Between November
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Figure 3. Results of determination of residual ATP of reprocessed endoscopes from November 2002 to February 2007
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Figure 4. Example of real contaminated instruments
before cleaning

2002 and February 2007 we performed 1458 ATP
bioluminescence measurements of reprocessed
flexible endoscopes. Results are shown in fig. 3.1n 9.8
% of tests measured ATP bioluminescence was above
the threshold of 100 RLU. Endoscopes with an ATP
bioluminescence value above limit after reprocessing
are reprocessed immediately.

Another application of ATP  bioluminescence
may be quality control of reprocessing of surgical
instruments. Takashina and Slotshjerg tested the
ATP bioluminescence method to determine residual
contamination on surgical instruments after cleaning
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and disinfection.'*" Takashina even quantified residual
ATP and therefore he was not only able to verify success
of reprocessing of surgical instruments but also to
compare different processes and chemical products."

We use the ATP bioluminescence assay to verify the
cleaning of real contaminated surgical instruments in
the context of validation of washer-disinfectors (fig. 4).
Threshold was defined as 100 RLU (relative light unit)
according to that of reprocessed endoscopes. Our results
of determination of residual ATP on surgical instruments
after cleaning is shown in fig. 5. In 6.4% measured ATP
bioluminescence was above the threshold and lead to
trouble-shooting of the cleaning process.

In our opinion determination of residual ATP is superior
to determination of residual protein by a modified
Biuret reaction: It takes only a few minutes and may
be more sensitive. For example, a surgical instrument
similar to those shown in fig. 4 visually appeared clean
after reprocessing and no protein was measured by
Biuret reaction. However the swab taken from its joint
space showed a red discoloration and the residual ATP
bioluminescence value was 267,977 RLU.

From our experience we conclude that determination
of residual ATP on surgical instruments after washing is
suitable for quality control of the cleaning process and
should be applied more often.
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Figure 5. Results of determination of residual ATP of surgical instruments after cleaning from May 2005

to November 2007
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