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ISO 15883 – what is new and what is of practical
relevance?
The 9th Medical Instruments Colloquium was held within
the setting of the International Detergency Conference on 11
April in Düsseldorf. In her introductory speech Prof. Heike
Martiny described the amendments made to ISO 15883,
some of which resulted from the fact that the definitions and
terms from ISO 11139 had to be incorporated into all parts
of the standard.
In Part 1 the lower range A0 value was increased from
65 to 70 °C. Because of the early stage of the revision process
other major changes were still possible.
In the new Part 4 (automated endoscope reprocessor
[AER]) the performance requirements had been fully revised.
For example, the requirements for the final rinse water had
been expressed in more concrete terms and requirements for
channel drying had been included. Martiny explained how
endoscopes were classified into product families and the various groups defined, while pointing out that it was not always
easy to make the correct assignment on the basis of minor
differences.
The greatest change to Part 5 related to the transition
from a Technical Specification to a standard. Criteria were
introduced for the cleaning efficacy. Test soils were no
longer described in great detail but the choice of test soil
had to be justified and documented. Testing was based on
visual inspection and quantitative protein detection. Warning values had been introduced for various analytes such as
protein, total organic carbon (TOC), carbohydrates or haemoglobin.
Klaus Roth spoke about the practical relevance of ISO 15883-5.
While warning and intervention values were useful in the laboratory, that was hardly the case in the Reprocessing Unit for
168

Steri-World | Volume 2 | 2019

Medical Devices (RUMED). Roth reported on a multicentre trial on cleaning. It was possible to effectively remove a blood soil
already long before the allotted 120-second time with water
alone and at various temperatures. Hence, testing with detergents was hardly possible. Coagulable blood was more difficult
to remove since fibrin generated a strong network structure.
That could also be labelled with technetium, making it accessible to detection with the radionuclide method.
In the currently valid version of ISO 15883 limit values
were also still expressed as absolute values and not in relation to a specific surface area. Roth explained that – generally speaking – on the whole it was not difficult for hospitals
with modern washer-disinfectors (WDs) to undershoot the
warning values.
The new version of ISO 15883 reduced the number of test
methods and test soils needed. Not all soils contained fibrin,
which may be seen as the most resistant soil.
Roth concluded by stating that the new version was of
greater practical relevance but there was still room for a
number of improvements and discussions. There were standards for machinery and instruments – what was lacking was
a standardized test method for detergents.

A standardized test method for
detergents is lacking.
PCDs – when are they useful?
Wayne Spencer reported on a study with process challenge
devices (PCDs). Four detergents were tested in four machines straight from the factory. First, Edinburgh Test Soil
as per ISO 15883-5 was used, combined with a commercial-

ly available swabbing method, in each case with a full and
half-full load. Spencer explained that the Edinburgh Test
Soil was not reliable since it was difficult to apply and dry
and was not standardized. Nor could real life instruments
be used since that would mean that the soil was not standardized. Therefore, the method from the guideline compiled
by the German Society of Sterile Supply (DGSV), German
Society of Hospital Hygiene (DGKH) and the Instrument
Preparation Working Group (AKI) regarding ISO 15883 was
used.
Initially, the results obtained were the same when using water alone as when adding a detergent. At a higher
temperature better results were produced on adding a detergent.
However, all instruments in the swabbing test yielded a
pass result – hence this was not of any use.
In Part 2 of the study the PCD results were compared with
those of the residual protein test. All instruments were visually clean. Detergent C (mildly alkaline, enzymatic), which
produced poor PCD cleaning results, demonstrated surprisingly good protein reduction. The protein measurement results were very reliable but did not correlate with the PCD
results.

Klaus Roth

Ralph Basile
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So should PCDs be used at all? Spencer stated that such indicators were, nonetheless, useful to identify changes, e.g. if
incorrect detergents were added. But the choice of detergent
and procurement of certain PCDs should not be determined
by the desire to obtain especially good PCD results – the decisive factor was still the amount of residues on the instruments.

PCDs are useful to identify
changes.
Standardization of cleaning performance evaluation
Thomas Fengler and Ralph Basile reported on an ASTM
standard governing the detergents used for instrument reprocessing, pointing out that in the medical device industry there was no standard for detergents, but that was not
the case in other branches of industry (foodstuffs, laundry,
etc.).
That led to problems, in particular, if commercially available detergents were used that did not correspond to the
machine manufacturer’s instructions for use and were not
adapted (or could not be adapted) by personnel. Therefore,
standardization was urgently needed!

In ASTM D8179-18 there was now a consensus paper, compiled by manufacturers and RUMED personnel. That, stated
Basile, was the start of a process aimed at identifying more
appropriate detergent test methods. He presented a number
of current test methods from various standards that could be
used here, e.g. for testing the material compatibility, toxicity,
degradability or rinsability. The performance criteria would
be drawn up over time.
Markus Wehrl reported on the activities of the Detergent
Testing Work Group that had developed a test model for evaluation of the cleaning performance, to begin with for manual
detergents.
That was based on preliminary studies carried out in
2008 (Central Service 2008;6: 424–35.).
Now stainless steel sections were used as PCDs and reactivated blood as test soil.
Conditioned drying proved to be a problem: it was very
difficult to standardize, and generating a test soil that was
free of cracks was challenging. Nonetheless, the first tests
had been carried out with a blood soil.
It was revealed that up to 90% of this could be removed
in 5 min by water of standardized hardness (WSH) as well
as by various test detergents. In all multicentre trials the results with water alone were as good as those obtained with
detergents. That could be explained by the fact that 70% of
the protein content of blood was Hb, which is highly water
soluble. Conversely, the high molecular, polymerized and insoluble fibrin was more difficult to remove. It could not be
dissolved with 1% SDS and was therefore not included in the
residual protein measurement results.
Next, a new method was devised where the soluble proteins could be removed in a single wash cycle, leaving behind
a very stable PCD from which fibrin could not be dissolved
and which was then used in the actual tests.

After removal of the soluble
proteins, a very stable PCD is
left behind from which fibrin
cannot be dissolved.
Wehrl presented two multicentre trials. The first investigated the reproducibility of the fibrin content when producing the PCDs. That demonstrated good reproducibility but the content varied in accordance with the batch of
blood used.
The second multicentre trial investigated cleaning of
PCDs: WSH was hardly able to clean here. Nor did an alkaline detergent prove very successful, while an enzymatic detergent produced markedly better results.
Wehrl concluded by stating that detergents were, indeed,
superior to water (in the immersion model with hardly any
mechanical action as per Sinner’s circle). Details of the new
test method were reported in 2018 in Central Service (Central
Service 2018; 26 (1): 19–28.).
A long-term goal was to quantify the action of commercially available detergents and formulate recommendations
for the minimum efficacy of detergents (e.g. a fibrin reducSteri-World | Volume 2 | 2019
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tion of up to 70% was not enough). One question was also unresolved: the KRINKO* Recommendation stipulated 100 µg
residual protein content – it was conceivable that due to
“methodological blindness“ to date only water-soluble proteins have been taken into account.
* Commission for Hospital Hygiene and Infection Prevention at the
Robert Koch Institute

Endoscopes – what is on the inside?
After the break Françoise van Bambeke reported on a reprocessing model for endoscopes aimed at investigating the
effects of detergents, contact time and temperature so as to
prevent biofilm formation. The model simulated reprocessing while taking account of biofilm formation.
Four hours after application of an artificial test soil no
further changes were seen – it was probable that biofilm
formation had already taken place explained van Bambeke.
Three minutes of cleaning had proved as effective as five
minutes. The effect of temperature was shown to be highly
significant.
Looking ahead, van Bambeke stated that at present only
the biomass (extracellular matrix) was quantifiable. But in
the future it would be possible to quantify the number of
colony forming units (cfu) in biofilm as well as optimize the
cleaning phase and investigate the action of commercially
available detergents.

Various specialist societies claim
that visual inspection of endoscopes alone without the aid of
magnification devices does not
suffice.
Ralph Basile returned to the stage to describe tests involving
visual inspection of endoscopes after use. What were we actually looking for? Where on/in the endoscope should the search
be focused? And what were the best tools to that effect?
There had been many reports of incidents and deaths linked
to ERCP procedures. Basile cited Cori Ofstead and the results
of her investigations of endoscopes in the outpatient setting:
these revealed residual fluid, stains, and scratches; besides,
> 80% of endoscopes had tested positive for bacteria. Various
specialist societies (e.g. the Society of Gastroenterology Nurses and Associates [SGNA]) now claimed that visual inspection
alone did not suffice – a magnifying lamp or borescope was
needed for thorough inspection. Likewise, the FDA had stated
that inspection, possibly with the aid of magnification devices,
was an important part of its reprocessing guidance.
The speaker continued by pointing out that in his own
investigations (see Central Service 3/2018) inspection with
a borescope had revealed scratches and brown deposits not
only in the biopsy channel but also in the suction channel.
These were, among other things, traces of Simethicone –
this was hydrophobic and very difficult to remove.
Basile also pointed out that only rarely was the region
beneath the operating buttons cleaned.
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Winfried Michels described a test
model for evaluation of effective
parameters for cleaning PTFE tubes
and the working channels of flexible
endoscopes.
While all PCDs were optically
clean after reprocessing, the use of
Ponceau S dye revealed that there
was still a considerable protein load
(after cleaning with water).
Winfried Michels
Detergents A and B produced
very different results, and there were differences when using
various blood loads as test soil.
To challenge cleaning a fretsaw blade was pulled through
a section of the tube; that created grooves in the tube, leading to higher residual contamination because of improved adhesion. Michels explained that such grooves were common in
real endoscopes and the resultant surface damage reinforced
the adhesion of soils.
Michels finished off by stating that the reprocessing
results could be significantly improved through the use of
alternative detergents and appropriate cleaning parameters.

Surface damage reinforces the
adhesion of soils.
Prionicidal efficacy
Urs Rosenberg spoke about the prionicidal efficacy of detergents. Alkaline detergents with demonstrable prionicidal efficacy were not routinely used for reprocessing because
of their poor material compatibility.
It was then attempted to develop a mildly alkaline detergent that
would permit good removal of priUrs Rosenberg
ons. But none of the formulations or
of the commercially available detergents tested had proved to
be sufficiently effective. Alkaline detergents, some containing enzyme components, had performed better but the currently available mildly alkaline detergents were not able to
effectively reduce prions. High alkaline products tended to be
more effective but the process parameters also played a role.
Arjan Siebum focused on enzymes for cleaning medical instruments.
He stated that liquid enzymes were often not stable. Loss
of enzyme activity was a challenge during transport and storage. These properties could be improved through protein engineering.
That had been used to develop a product (Optimase® PR
300L) with high stability even at higher temperatures and
over a period of four weeks.
In one study the new product was compared with a benchmark product, showing similar performance. However, after
four weeks’ storage the activity of the benchmark product
had virtually dissipated, whereas the new product was still
stable and had retained its efficacy.

How often can implants be
reprocessed?
Gerhard Kirmse spoke about reprocessing implants. Citing aneurysm clips by way of example he explained the problems encountered:
the surgeon would chose an implant
during the operation, preferably
from among those presented on a
tray over those in sterile individual
Gerhard Kirmse
packaging.
Based on the provisions of the Notified Body, a prionicidal
reprocessing process should be used in such cases.
Next, how the clips responded to repeat reprocessing processes was investigated.
The titanium clips were reprocessed using 25 cleaning/
disinfection cycles and one sterilization cycle at 134 °C, 18
min. That was followed by functional testing and surface inspection, testing for endotoxins and cytotoxicity as well as
other possible residues and associated risks.
Incipient surface changes were observed following 100
cycles. The conclusion drawn by Kirmse from the investigations was that 100-fold reprocessing in the tray was possible,
the standard set was preserved as if the clip had been supplied in individual packaging. The tray design was the chief
determinant.

Incipient surface changes were
observed following 100 cycles.
There were still other unresolved issues around this topic:
should such implants be reprocessed separately or could they
be reprocessed together with instruments? When did a screw
have to be exchanged (e.g. only if it had been screwed into
bone)?
Besides, there was ongoing debate about the effects of
particles; their implications were unclear and there were no
limit values.
Disinfectant testing
Heike Martiny stood in for Jürgen Gebel to deliver the lecture on disinfectant testing against the background of biocide
legislation. She presented various recommendations, e.g. the
KRINKO Recommendation for hand and surface disinfection
as well as for disinfection of medical devices.
Declaration of hand disinfectants as a biocide could give
rise to acceptance issues. By contrast, instrument disinfectants continued to be declared as medical devices.
Martiny also compared testing as per the European Chemicals Agency (ECHA) vs testing by the Association for Applied
Hygiene (VAH). For example, ECHA testing did not have to
be conducted by accredited laboratories, in-house laboratories could be used, and no expert opinions were needed.
Conversely, in the case of VAH, independence from the manufacturer was mandatory. Martiny finished by pointing out
that the VAH List (of approved disinfectants) had been available online free of charge since 2018 at (https://vah-liste.
mhp-verlag.de/).

Heiko Faubel from the Industrial Association for Hygiene and Surface
Protection (IHO) also spoke about
European biocide legislation. That
had been intended primarily for the
free movement of goods throughout Europe and historically tended
to focus on occupational health and
safety and environmental protection
rather than primarily on hygiene
Heiko Faubel
and patient protection.
Application and use also came within the scope of that
legislation and, as such, were presented in a very complex
and detailed manner. Detergents and disinfectants themselves were now classified as medical devices. Risk assessment in accordance with the state of the art in science and
technology was required.
The application parameters must not deviate from the licensed use, nor was the user permitted to use the products
for a different purpose.
Faubel pointed out that with regard to compliance it was
not just choosing products that was a problem but, in particular, their proper application.
The aim of the IHO was to promote the standard of hygiene in collaboration with the VAH. The focus was on the
application recommendations and less so on the number of
expert opinions or additional assessments.
Faubel explained that the test methods of the future
would be European rather than country-specific standards.
In the event of a disease outbreak the list of approved products of the Robert Koch Institute, RKI List, continued to be
valid but it could happen that some of the listed substances could no longer be licensed and would thus no longer be
available.

With regard to compliance, proper
application is the main problem.
Johannes Lenz spoke about peracetic acid as an active substance for automated chemothermal instrument disinfection.
Aldehydes were also used for the same application field but
needed higher temperatures.
Lenz explained the principle underlying efficacy testing
in Europe. EN 14885 gave an overview of the existing EN test
methods. The manufacturers were obliged to conduct testing
as per these methods to obtain CE marking. EN 17111 had
now been published; accordingly, proof of virucidal efficacy
was needed in future.
Lenz pointed out that the poliovirus could only be tested in suspension tests since it quickly died on drying out.
Hence, it was not possible to produce an adequate virus titre for the poliovirus in the germ carrier test. Therefore, the
suspension test was needed for a declaration of virucidal
efficacy.
Next, Lenz spoke about tuberculocidal efficacy. Together with HIV and malaria, tuberculosis (TB) was one of the
most common infectious diseases worldwide, accounting for
some 9 million new cases of disease each year globally. It
Steri-World | Volume 2 | 2019
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was also responsible for 1.4 million deaths annually despite
the disease really being curable and preventable. Multiresistant tuberculosis was becoming increasingly more common, hence there was a growing need for disinfection and
prevention.
Efficacy testing was carried out in accordance with EN
14348 from 2005 with Mycobacterium terrae, which tended
to form aggregates. Lenz explained how a standard operating procedure (SOP) was drawn up for the test protocol. The
initial tests were carried out using only amine (Lonzabac)
as active substance, while preventing aggregation through
the incorporation of an agitation step (Ultra-Turrax). Optimal results were obtained with 2–4-minute processing.
Longer exposure could destroy the bacterial cells, producing falsely elevated efficacy results. Publication of the method was planned.

Multiresistant tuberculosis is becoming increasingly more common,
hence there is a growing need for
disinfection and prevention.
Analysis of various res idues: surfactants, protein
Georg Rohm spoke about analysis of residual surfactants
when reprocessing medical devices. He compared the requirements of the Medical Device Regulation (MDR) with
the previous requirements. As regards the process chemicals,
Rohm explained that products intended for manual use must
not be used for automated cleaning. Personnel protection was
given greater prominence when using manual products since
staff exposure was higher.
Residues had to be identified and quantified. Rohm explained the complexity and effort involved. For example,
there were myriad different structures that determined e.g.
surface adsorption.
Andreas Kampe, Labor Dr. Brill, gave an overview of the
methods used for elimination of matrix effects when measuring the residual protein content on manually reprocessed
dental transmission instruments. He explained the characteristics and functional principle of transmission instruments. Back suction of blood, saliva and dental soils into the
channels occurred when the instruments were switched off.
Hence, the instruments should be reprocessed after each patient. In the majority of office-based dental practices manual reprocessing of transmission instruments was still carried out.
Periodic checks of the reprocessing results were a key
component of validated reprocessing, e.g. through measurement of the residual protein content on reprocessed transmission instruments. The commonly used OPA method used
to that effect could give rise to matrix effects between the
residues of commercially available products used for manual
reprocessing of dental instruments (e.g. biguanides, quaternary ammonium compounds), in turn leading to false positive results.
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The speaker explained how a method aimed at elimination
of these matrix effects had been developed within the framework of a research and development project, with among other things the addition of bacterial cell debris as a measurement approach for protein quantification. This debris reacted with the detergent and disinfectant residues reducing the
number of false positive signals by 80–100 %. The method
provided for valid control of the reprocessing quality.

Periodic checks of the reprocessing results are a key component of
validated reprocessing of transmission instruments.
Reprocessing ultrasonic transducers (probes)
Steffen Pahl, Labor Dr. Brill, spoke
about reprocessing ultrasonic transducers. Virus particles could penetrate sheath and condoms, therefore
the transducers should be disinfected after use.
He gave an overview of the applicable requirements e.g. those of
Steffen Pahl
the German Central State Body for
Health Protection with Regard to Drugs and Medical Devices
(ZLG), and drew attention to the pertinent standards.
Worst case test points were chosen, e.g. the notches on
the transducer head. These were specifically contaminated
with the test organism. Bovine serum albumin (BSA) and
mucin were used as organic challenge, in addition to polyomavirus SV 40 as surrogate for HPV. Framework parameters
were defined for manual disinfection with wipes so as to, as
far as possible, standardize the procedure.
Manual disinfection of the notched areas produced significantly too low reduction factors. Disinfection of this depressed area with a special wipe greatly improved the disinfection results.
In his concluding remarks Pahl stated that in principle
manual disinfection of the transducers was possible. But the
effort involved should not be underestimated and a process
specific to the respective transducer had to be devised in all
cases. The reprocessing duration was at least 3 to 4 minutes
– it was questionable whether that could be implemented as
such, especially in clinical practice.
That brought to a close a very informative event. Due to the
very positive feedback and increased number of participants
the 10th wfk Medical Instruments Colloquium will be held in
the spring of 2021.

