Review Article

Use of the European standardization framework
established by CEN/TC 216 for effective disinfection
strategies in human medicine, veterinary medicine, food
hygiene, industry, and domestic and institutional use - a

review

Anwendung der europaischen Normen des CEN/TC 216 fur wirksame
Desinfektionsstrategien in den Bereichen Human-, Veterinarmedizin
und Lebensmittel, Industrie, Haushalt und offentliche Einrichtungen -

ein Uberblick

Abstract

The SARS-CoV-2 pandemic illustrates the necessity of effective preven-
tive measures for existing and newly emerging pathogens. When con-
fronted with pathogens or spoilage agents, especially if they are not yet
well studied, effective hygiene protocols are needed immediately. In
the medical field, effective preventive measures are key to prevent
vulnerable patients from infections. In production areas, effective hy-
giene measures are needed to protect goods from spoilage or microbial
contamination.

The European standardization framework established by the European
Committee for Standardization (CEN) ensures that effective hygiene
measures are available and can be immediately implemented when
needed. Based on a broad portfolio of standards/laboratory tests,
activity claims specifically addressing the special features of applications
of antimicrobial formulations are substantiated. In this review, the
concept of using standardized surrogate test organisms is explained,
and the European standardized test approach to claim microbicidal and
virucidal efficacy, the specificity of claims and their relevance for infec-
tion prevention measures is illustrated. Furthermore, relevance of the
European Norm test methods is elucidated in the light of legal require-
ments.

Finally, the review explains the systematics of the standardized meth-
odological portfolio of CEN, Technical Committee 216, which is very
useful when effective strategies for fighting or preventing microbial and
viral induced infections, contaminations or spoilage are needed on an
immediate basis.

Keywords: disinfection, human medicine, veterinary medicine, food,
industry, EN 14885, norms, microbicidal efficacy, virucidal efficacy

Zusammenfassung

Die SARS-CoV-2-Pandemie verdeutlicht die Notwendigkeit wirksamer
Praventionsmafinahmen fiir bekannte und neu auftretende Krankheits-
erreger. Wenn man mit Krankheits- oder Verderbniserregern konfrontiert
wird, insbesondere wenn sie noch nicht gut erforscht sind, sind sofort
wirksame Hygieneprotokolle erforderlich. Im medizinischen Bereich
sind wirksame Praventionsmafinahmen von entscheidender Bedeutung,
um gefahrdete Patienten vor Infektionen zu schitzen. Ebenso sind in
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Produktionsbereichen wirksame Hygienemafinahmen erforderlich, um
Waren vor Verderb oder mikrobieller Verunreinigung zu bewahren.

Mit Hilfe der vom Europaischen Komitee fir Normung (CEN) erarbeiteten
Normen im Bereich der Desinfektion und Antisepsis kbnnen wirksame
Hygienemafnahmen kurzfristig und bedarfsgerecht etabliert werden.
Auf der Grundlage eines breiten Portfolios von Normen/Labortests
werden Wirksamkeitsauslobungen begriindet, die speziell die Beson-
derheiten bei der Anwendung mikrobizider Formulierungen im Fokus
haben. In der Ubersichtsarbeit wird das Konzept der Verwendung
standardisierter Surrogat-Testorganismen erlautert und das standardi-
sierte europaische Methodenportfolio zur Auslobung der mikrobiziden
und viruzider Wirksamkeit, die Spezifitat der Auslobung und ihre Rele-
vanz fur MaRnahmen zur Infektionspravention veranschaulicht sowie
die Relevanz der Testmethoden der Europaischen Normen im Hinblick
auf die gesetzlichen Anforderungen erlautert.

Abschliefiend wird die Systematik des standardisierten Methodenport-
folios des Technischen Komitees 216 des CEN erlautert, das von groflem
Nutzen ist, wenn wirksame Strategien zur Bekampfung oder Verhinder-
ung von mikrobiell oder viral bedingten Infektionen, Kontaminationen

oder Verderb unmittelbar erforderlich sind.

Schliisselworter: Desinfektion, Humanmedizin, Veterinarmedizin,
Lebensmittel, Industrie, EN 14885, Normen, mikrobizide Wirksamkeit,

viruzide Wirksamkeit

Background

In December 2019, the city of Wuhan in China became
the center of an outbreak of a novel coronavirus. Inves-
tigation of the SARS CoV-2 revealed a similarity of at least
70% to the genetic sequence of the SARS CoV (severe
acute respiratory syndrome-related coronavirus), which
emerged in 2002 in China and spread around the world
[1]. Coronaviruses, enveloped single-stranded RNA vir-
uses, are characterized by club-shaped spikes on the
surface of the virion, prompting the name coronavirus
due to the similarity in appearance to a solar corona [2].
Until the SARS-CoV outbreak in 2002, coronaviruses were
thought to only cause mild self-limiting infections in hu-
mans but were known to cause a wide variety of infections
in animals [2]. In order to contain human infections, in
many cases, only limited preventive measures such as
vaccination or treatment with therapeutic antibodies are
available.

In order to prevent spreading, the WHO recommended
hygiene measures such as use of 70% ethanol as a dis-
infectant [3]. To also enable the use of other suitable
disinfectants, the German Robert Koch Institute already
recommended the use of disinfectants claiming “limited
virucidal activity”, which includes only enveloped viruses,
during the SARS CoV outbreak, which is also valid in the
context of the current SARS CoV-2 outbreak [4], [5].
This recommendation is based on the methodological
framework of the European Committee for Standardiza-
tion (CEN). CEN has defined a set of surrogate test organ-
isms which are representative for certain groups of mi-
croorganisms. A proven efficacy against these represen-
tative surrogate test organisms allows efficacy claims for
the respective group of organisms, e.g., bactericidal,

yeasticidal, fungicidal or virucidal efficacy [6]. For the
claim “virucidal activity against enveloped viruses”, MVA
(modified vaccinia virus Ankara) has been defined as the
suitable surrogate organism [7], [8].

The current SARS CoV-2 pandemic situation thus
demonstrates the importance of standardized test proto-
cols to evaluate chemical disinfectants and antiseptics
on a superordinate basis. The use of a defined set of
standard surrogate test organisms helps to choose effect-
ive disinfectants for a specific outbreak or infection pre-
vention scenario without the rather time consuming need
to test each contagious agent individually. Thus, EN
(European norm) methods from CEN/TC 216 ensure that
effective hygiene measures are put in place on an ad hoc
basis.

European standards from CEN/TC 216 are significant in
the field of infection prevention and disinfection in Europe
and are also in demand in the US, Canada or the Asian
Pacific Area.

This review aims to elucidate the systematic approach of
the European standards established by the CEN/TC 216
and provide guidance on choosing suitable chemical
disinfectants based on the expertise of CEN/TC 216. The
European standardized test approach to claim antimicro-
bial and virucidal efficacy, the use of surrogate test organ-
isms, the specificity of claims and their relevance for in-
fection prevention measures under real conditions are
explained. Furthermore, relevance of the EN test methods
is explained in the light of legal requirements.
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Scope and structure of CEN/TC 216

The standardization activities of CEN are steered by the
CEN Technical Board (BT), which has full responsibility
for the execution of CEN's work programme. Standards
are prepared by Technical Committees (TCs). Each TC
has its own field of operation (scope) within which a work
program of identified standards is developed and ex-
ecuted. The scope of the CEN/TC 216 is standardization
of the terminology, requirements, test methods including
potential efficacy under in-use conditions, recommenda-
tions for use and labelling in the whole field of chemical
disinfection and antiseptics. Areas of activity include ag-
riculture (but not crop protection chemicals), domestic
service, food hygiene and other industrial fields, institu-
tional, medical and veterinary applications [9].

The standards development is undertaken by Working
Groups (WGs) where experts, appointed by the CEN
Members, come together and draw up a draft that will
become the future standard. This reflects an embedded
principle of 'direct participation' in the standardization
activities.

This is reflected by the structure of CEN/TC 216 “chem-
ical disinfectants and antiseptics,” which comprises 4
different working groups, each of them concentrating on
a specific field of application. Experts from academia,
public authorities, laboratories, and industry work together
to provide guidance on test protocols and requirements
for effective chemical disinfectants in the fields of human
medicine, veterinary use, food hygiene, and domestic and
institutional use [10].

Within CEN/TC, 216 different working groups are estab-
lished to define standardized test methods and require-
ments for the antimicrobial efficacy of chemical disinfec-
tants and antiseptics (Figure 1). The focus of WG 1, hu-
man medicine, is intended to prevent infections of hu-
mans, where disinfection or antiseptics are medically in-
dicated. The focus of WG 2 - veterinary use - is intended
to prevent the transmission of infection in the veterinary
field. This include products used in the breeding, hus-
bandry, production, veterinary care facilities, transport
and disposal of all animals except when in the food chain
following death and entry into processing industry. The
focus of WG 3 - food hygiene and domestic and institu-
tional use - is intended to prevent the transmission of
infection in food hygiene, industry, and domestic and in-
stitutional fields, excluding areas and situations where
disinfection is medically indicated and/or used on living
tissues, except those for hand hygiene in the fields men-
tioned above. The scope applies at least to the following:
processing, distribution and retailing of food of animal
origin, food of vegetable origin; institutional and domestic
areas and other industrial areas.

Additionally, working group 5 (WG 5) covers all transversal
and strategic aspects, which is reflected in the transversal
standards EN 14885 and EN 12353 [6], [11]. These
standards were prepared by the Technical Committee
CEN/TC 216 “Chemical disinfectants and antiseptics”
and shall be given the status of a national standard.

In EN 14885, all general aspects for the different fields
of application, including the requirements of the respec-
tive standards from WG 1, WG 2, and WG 3, are
summarized and published on a regular basis.

The first edition of EN 14885 was published in 2007 and
has been updated ever since on a regular basis to reflect
the latest developments of standardization in CEN/TC
216.

EN 14885 specifies the requirements for activity testing
of chemical disinfectants and antiseptics to support anti-
microbial activity claims of disinfectant products. In doing
so, EN 14885 aims to

* enable manufacturers of chemical disinfectant
products to choose the appropriate standards/labor-
atory methods to support efficacy claims,

¢ enable users of chemical disinfectant products to as-
sess the information provided by the manufacturer,

e support regulatory authorities in assessing claims
made by manufacturers of disinfectant products.

The standard is applicable to products to be used in the
area of human medicine (WG 1), veterinary area (WG 2)
and in food hygiene, industry, and domestic and institu-
tional areas (WG 3). For all these areas, standards/labor-
atory tests are available to test products and support
activity claims specifically addressing the special features
of each area of application.

Relevance of EN test methods in
the light of legal requirements

The work of CEN/TC 216 is also highly relevant consider-
ing the legal aspects for medical devices, biocides and
drugs, as disinfectants approved for the market are reg-
ulated under these legal categories in Europe. Thus, some
of the European standards developed by CEN/TC 216
are developed under a mandate from the European
Commission (EC) and European Free Trade Association
(EFTA). Those standards provide the basis for the technic-
al documentation requested for medical devices as re-
quired by the European Medical Devices Regulation [12]
to legally ensure safety and performance as claimed [12].
In this context, EN 14885 as the superordinate standard
is referred to as a “harmonized standard” and is thus
regarded an essential requirement within the authoriza-
tion procedure for medical devices. As the category
“medical device” applies only to disinfectants used in
healthcare, the standards developed by the experts from
WG 1 in CEN/TC 216, which are referred to in the super-
ordinate standard EN 14885, are relevantin in terms of
the European Medical Devices Regulation [12]. Thus,
both chemical disinfectants for instrument disinfection
in healthcare and antiseptics need to be evaluated in a
conformity assessment based on the European Medical
Devices Regulation [12] and are registered as medical
devices. The conformity assessment is directly linked to
the relevant standards referred to in the harmonized
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standard EN 14885 and those are mandatory for the
assessment.

Furthermore, chemical disinfectants for all other fields
of application (except for disinfectants classified as
medical devices as mentioned above) in Europe must be
registered under the Biocidal Products Regulation [13]
as biocides. Registration as a biocide may be exclusive
(e.g., hand disinfectants) or in addition to a legal registra-
tion under MDR [12]. Thus, some chemical disinfectants
may be registered as a medical device as well as a biocide
and are so-called “dual-use” products. Surface disinfec-
tants are an example of “dual-use” products , which in
the patient’s immediate surroundings are used as med-
ical devices themselves to disinfect other medical devices,
such as incubators, and therefore must be registered
under MDR [12]. At the same time, the identical disinfec-
tant may be used to disinfect the floor in the patient’s
room, which is regarded a biocidal use for which a regis-
tration under BPR [13] is mandatory. Thus, surface disin-
fectants in Europe used in the medical field usually fall
under the BPR [13] and the MDR [12] legislation.

In this context, it is important to note that whereas the
European Medical Devices Regulation (MDR) [12] targets
patient safety in terms of infection prevention, the
Biocidal Products Regulation (BPR) [13] instead targets
toxicological and environmental aspects to protect living
beings and the environment from a potential chemical
hazard. Both regulations evaluate the microbicidal/viru-
cidal efficacy of chemical disinfectants and antiseptics
based on the methodological framework established by
CEN/TC 216. Under MDR [12], a direct link exists as de-
scribed above by using a “harmonized standard” resulting
in a mandatory application of European standards as
published by CEN/TC 216. However, under BPR [13],
some modifications of the methods have been requested
by the European Chemical Agency (ECHA) as published
in their guidance documents [14], [15]. Despite these
discrepancies, a recently established exchange between
EChA and CEN is intended to facilitate harmonization
between EChA and CEN requirements when using the
European standards developed by CEN/TC 216.

EN methods - testing principles
and procedures

The testing of efficacy within the methodological frame-
work of CEN/TC 216 is performed according to a 3-phase
graded test hierarchy:

Phase 1 tests

Quantitative suspension tests examine whether an active
substance or product under development has bactericidal,
fungicidal or sporicidal activity without regard to specific
areas of application. As phase 1 tests are only for
products in development, they cannot be used for any
activity claim. Three phase 1 tests exist to date: EN 1040
[16] for bactericidal activity, EN 1275 [17] for yeasticidal
and fungicidal activity and EN 14347 [18] for sporicidal
activity.

Phase 2 tests

These are designed for different application areas, e.g.,
human medicine, veterinary medicine, food hygiene, in-
dustry, domestic and institutional areas, and also for
different intended uses, e.g, hand rub, surface disinfec-
tion, or instrument disinfection. The aim of phase 2 tests
is to simulate practical use conditions for the intended
application area in the best possible way. They comprise
two steps. Phase 2/step 1 tests are quantitative suspen-
sion tests to establish that a product has bactericidal,
fungicidal, yeasticidal, mycobactericidal, tuberculocidal,
sporicidal or virucidal activity under simulated practical
conditions appropriate to its intended use. Phase 2/step
2 tests are quantitative laboratory tests to establish that
a product has bactericidal, fungicidal, yeasticidal, myco-
bactericidal, tuberculocidal or virucidal activity when ap-
plied to a specific carrier under simulated use conditions
(so-called “carrier tests”) to mimic the practical use.
Carriers used in phase 2/step 2 tests comprise surfaces
simulating practical conditions, for instance, surface or
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instrument disinfection. Phase 2/step 2 tests for the
evaluation of handwash or hand rub formulations are
based on volunteer tests.

As an example, the quantitative carrier tests for instru-
ments in human medicine simulate the immersion of
medical instruments, and contamination is simulated
with a dried inoculum in the presence of organic soiling,
such as bovine serum albumin (BSA) and sheep erythro-
cytes [19], [20], [21], [22]. Another example is testing of
surface disinfectants. Chemical disinfectants that are
used for surface disinfection are often applied by wiping.
Thus, an appropriate test procedure should also mimick
the mechanical action (wiping) when testing surface dis-
infectants, which is realized in the 4-field test [23]. In this
test model, wiping is simulated by using a standardized
weight on defined non-porous test surfaces [23], [24].
Within the methods of CEN/TC 216, the tests differ in
terms of application area. For instance, test organisms,
soiling, temperature and surfaces differ depending on
whether the disinfectant is intended to be used in human
medicine, veterinary medicine, food hygiene, industry, or
domestic and institutional areas, as each field has spe-
cific requirements. Therefore, pass criteria, organic
loading, contact time, test temperatures, test organisms
and the procedure of quantitative carrier tests (phase 2,
step 2 test) have been designed to reflect practical con-
ditions of the different application areas and different
use scenarios.

For example, in the food industry, disinfectants may also
be used in cold rooms. Therefore, the corresponding
standards provide test temperatures of 4°C or 10°C in
addition to room temperature. In contrast, products that
are used at temperatures >240°C, which is the case in
textile disinfection, bactericidal activity has to be
demonstrated using the Gram-positive thermostable
bacterium Enterococcus faecium [25], [26], [27] as a
test organism.

Another example is the use of bacteriophages as test
organisms for efficacy tests in the food, industrial,
domestic and institutional areas. As bacteriophages are
known contaminants in numerous biotechnological pro-
duction or fermentation processes [28], chemical disin-
fectants used in these applications must be tested
against two species of Lactococcus lactis subsp. lactis
bacteriophages (bacteriophage POO1 and POOS8) in the
presence of skimmed milk and sour whey [29]. For ex-
ample, effective biocidal formulations can thus be chosen
to prevent lysis due to phage contamination of bacterial
starter cultures used in cheese production .

Phase 3 tests

In addition to the existing phase 2/step 2 tests mimicking
varying application conditions, in the future, phase 3 tests
could complete the methodological framework. Phase 3
tests are field tests under real practical conditions, and
may be used to validate efficacy of disinfection protocols
more specifically under real conditions, if necessary.
However, at the moment, applicable methodologies for

this type of test are not yet available, but are intended to
be developed in the future.

EN methods - test organisms

All standards relate to a defined range of microbial spe-
cies, which are summarized as an example of the CEN/TC
216 quantitative suspension tests (phase 2/step 1) in
Table 1.

These test organisms have been chosen as representative
species considering their relative resistance, relevance
to practical use in the respective area of application, and
handling properties, including microbiological laboratory
safety aspects. To claim antimicrobial efficacy of disinfec-
tants, a defined set of surrogate organisms which allow
claims to be made for bactericidal, yeasticidal, fungicidal
and virucidal efficacy, etc. is used. For example, Candida
albicans has been defined as a suitable surrogate test
organism for claiming yeasticidal efficacy. Thus, disinfec-
tants claiming yeasticidal efficacy based on EN standards
also cover other yeasts, such as the human pathogen
Candida auris, when applying the use recommendations
made for yeasticidal efficacy [30]. Likewise, in the SARS-
CoV-2 pandemic, effective disinfection measures were
needed immediately. As a coronavirus, SARS-CoV-2 is an
enveloped virus. Thus, the methodological framework of
CEN/TC 216 helps to identify effective formulations based
on the claim ‘virucidal activity against enveloped viruses’
on an immediate basis[6], [8], [31], [22]. In the EN
methods, the claim ‘virucidal activity against enveloped
viruses’ is secured by experimental standardized tests
using vaccina virus, which has been demonstrated to be
an appropriate surrogate virus [7], [32]. Several studies
prove the EN claim ‘virucidal activity against enveloped
viruses’ to cover numerous viral human pathogens be-
longing to the enveloped viruses, such as MERS CoV,
SARS CoV, Zika virus or Ebola virus [7], [32], [33]. In the
medical area (WG 1), spores of Clostridium difficile RO27
are used to claim activity against Clostridium difficile [34].
This unusually specific claim within CEN/TC 216 reflects
the specific relevance of C. difficile in the clinical setting.
Numerous reports of C. difficile outbreaks exist, empha-
sizing that C. difficile is an important pathogen worldwide
[35]. CEN/TC 216 reacted to this specific need to provide
healthcare facilities with sporicides which have been
tested under standardized test conditions, specifically
targeting spores of C. difficile by establishing EN 17126
[34], [36].

Thus, based on the concept of using test organisms rep-
resentative of wider groups to claim microbicidal effica-
cies such as ‘bactericidal’, ‘yeasticidal’, ‘sporicidal’,
‘virucidal’ or ‘virucidal activity against enveloped viruses’,
effective disinfectants are available immediately.

The concept of using a defined set of microorganisms
representative of wider groups also includes efficacy
claims for multidrug-resistant organisms (MDRO). Several
studies investigated the sensitivity of MDRO in compari-
son to non-resistant reference strains, and compared the
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Bolten et al.:

Table 1: Summary of test organisms used in CEN/TC 216 quantitative suspension tests (phase 2, step 1)
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activity of biocidal agents against the tested strains, in-
cluding fungi and bacteria. Activity of biocidally agents
against MDRO was found to be at least equal when
compared to the non-resistant reference strains [37],
[38], [39], [40]. Thus, based on the methodological
framework of CEN/TC 216, antimicrobial efficacy of dis-
infectants also covers efficacy against MDRO due to the
defined set of surrogate organisms, and allows immediate
implementation of appropriate disinfection procedures.

EN methods - organic soiling
mimicking practical conditions

The efficacy of disinfectants may be influenced by organic
matter, as has been described in several studies [41],
[42], [43]. EN test methods thus take this phenomenon
into consideration and, in order to simulate the practical
use of biocidal formulations, tests are carried out using
different soiling conditions that mimick practical condi-
tions. In their study of organic contamination found under
real conditions in comparison to the artificial soiling used
in the EN test methods, Meyer et. al. [44] investigated
the amount of soiling in a professional kitchen, demon-
strating that the soiling defined in the EN test methods
represents the worst-case soiling found in practice.
Soiling is usually simulated using bovine serum albumin
(BSA) and/or erythrocytes from sheep blood. The general
soiling levels are ‘clean conditions’ (i.e., low-level soiling)
and ‘dirty conditions’ (i.e., high-level soiling). Clean test
conditions are representative of surfaces which have
been cleaned satisfactorily and/or are known to contain
only minimal levels of organic and/or inorganic sub-
stances. In the veterinary area, these conditions are called
“low-level soiling”, because the respective levels of soiling
used in the veterinary test methods are higher, due to
higher soiling levels generally expected in practice in the
veterinary field. Dirty test conditions are representative
of surfaces which are known to or may contain organic
and/or inorganic substances. In the veterinary area, these
conditions are called “high-level soiling”, because the
respective levels of soiling in practice are considered
higher.

In the medical area, formulations that are tested under
dirty conditions, e.g., hygienic handwash products or
surface disinfectants, must demonstrate effectiveness
in the presence of a combination of proteins (bovine
serum albumin) and blood erythrocytes from sheep blood.
For disinfectants used in food, industrial, domestic and
institutional areas, organic loading is only based on bovine
serum albumin (BSA).

Within the methods of CEN/TC 216, other soiling condi-
tions mimicking specific application areas may also be
used. These additional soiling conditions are described
in the respective standards for the different application
areas. As an example for the use in dairies, skimmed milk
may be used, and in breweries, yeast extract may be used.
This takes more specific conditions found in practice into

account and secures claims for product use under these
specific conditions as well.

Kinetic test range to secure data validity

Within the EN standards of CEN/TC 216, testing of disin-
fectants has been established in most standards in a
manner that allows efficacy kinetics to be demonstrated
within the tests to secure data validity. Thus, per contact
time, product test solutions are prepared at a minimum
of three different concentrations, including one concen-
tration in the active range and one concentration in the
non-active range. The number of surviving test organisms
in each sample is determined and the logarithmic reduc-
tion factor is calculated based on the surviving test organ-
isms in each respective sample. This enables evaluation
of the the mode of action kinetics of the respective
biocidal formulations to be tested. Additionally, this test
scheme takes environmental, occupational health and
economic aspects into account by ensuring that products
at their use concentration do not contain more active
substances than necessary, while still being safe in their
given microbicidal application [6].

Requirements for microbicidal claims

Antimicrobial efficacy in EN standards is determined on
the basis of decadic logarithmic reduction (Ig). In the ex-
perimental set up of EN methods, a defined inoculum of
test organisms is used and Ig reduction of test organisms
by the tested formulation is determined. Based on the
area of application (human medicine [WG 1], veterinary
area [WG 2] or food hygiene, industry, domestic and insti-
tutional areas [WG 3]) each claim (e.g., bactericidal,
yeasticidal, sporicidal, etc.) is based on a specific Ig re-
duction requirement (Table 2, Table 3, Table 4, Table 5,
Table 6, Table 7).

The Ig reduction factor requirement is recorded in each
standard of CEN/TC 216 and is summarized in EN 14885
[6]. Thus, for example, a bactericidal claim for surface
disinfection without mechanical action in the human
medicine area requires a Ig reduction >5.0 to be passed
in both the quantitative suspension test an the quantita-
tive carrier test, as recorded in EN 13727 (phase 2/step
1 test) or EN 17387 (phase 2/step 2 test) [26], [45]. In
the food, industrial, domestic and institutional areas,
bactericidal efficacy requires a Ig reduction >5.0 to be
passed in the quantitative suspension test EN 1276 [46]
(phase 2/step 1 test) and a Ig reduction >4.0 to be
passed in the quantitative carrier test EN 13697 (phase
2/step 2 test) [47]. In this context, the more stringent
requirements in the human medicine area than in the
food, industrial, domestic and institutional areas are
based on the rationale that in human medicine, vulner-
able or even immunosuppressed patients must be pro-
tected from transmission of microbial infections. In con-
trast, in the food, industrial, domestic and institutional
areas, use of disinfectants is not medically indicated, and
people can be expected to be immunocompetent. As a
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Table 2: Quantitative suspension tests (phase 2, step 1) for the medical area

Activity EN reference | Lg reduction | Application area

Bactericidal 13727 25 Surfaces, instruments, hands, textiles

Yeasticidal, fungicidal 13624 24 Surfaces, instruments, hands (only
yeasticidal), textiles

Tuberculocidal, mycobactericidal 14348 24 Surfaces, instruments, hands, textiles

Virucidal against enveloped viruses 14476 >4 Surfaces (virucidal), instruments (only

(=limited virucidal activity) limited virucidal), hands (virucidal),

Virucidal against non-enveloped viruses textiles (only limited virucidal)

(virucidal)

Sporicidal activity against C. difficile 17126 24 Surfaces, instruments, textiles

Bactericidal activity against Legionella 13623 24 Water systems (water treatment)

result, the pass criteria for microbicidal claims for disin-
fectants used in the human medicine area are higher
than in the food, industrial, domestic and institutional
areas.

Future developments of EN
methods

Future developments of EN methods aim to reflect current
topics in hygiene. In recent years, a significant increase
in Clostridiodes difficile acquired diarrhoea (CDAD) in the
medical area has been identified [35]. In this context,
surface disinfection has been described as an effective
measure to control transmission of C. difficile via inani-
mate surfaces [48]. CEN/TC WG 1 takes this important
topic into consideration by developing a phase 2/step 2
carrier test mimicking surface disinfection for testing
sporicidal chemical disinfectants applied by wiping. The
methodology is based on EN 16615 [23], and the robust-
ness of the test protocol has been evaluated by ring trial
experiments [49]. Likewise, a standardized hand rub
protocol to test the efficacy of hand rubs against murine
norovirus as a test virus is under development, and has
already been pre-evaluated in ring trial experiments and
published as prEN 17430 [50], [51].

In the veterinary area, a standardized test is under devel-
opment mimicking teat disinfection. In this test method,
artificial skin is used as a standardized carrier in a
quantitative carrier test (phase 2/step 2; [52]).

In the food, industrial, domestic and institutional areas,
future method developments are, for example, addressing
the evaluation of residual antimicrobial (bactericidal
and/or yeasticidal) efficacy of liquid chemical disinfec-
tants on hard non-porous surfaces in a quantitative carrier
test (phase 2/step 2). Additionally, a test method to
evaluate microbicidal efficacy of surface disinfectants
applied by wiping is being worked on (quantitative carrier
test; phase 2/step 2). Suitable test methods for the
standardized evaluation of virucidal efficacy for food, in-
dustrial, domestic and institutional applications are under
development as quantitative suspension and carriers
tests, respectively.

Last but not least, the experts from CEN/TC 216 review
published methods on a regular basis, and if necessary,

revise methods to reflect on state of the art science and
technology. Thus, the European standardization frame-
work established by CEN/TC 216 provides state-of-the-
art methods to select effective disinfection strategies in
human medicine, veterinaryuse , food hygiene, industry,
and domestic and institutional areas.

Conclusions

When effective disinfection protocols are needed, the
methodological framework of CEN/TC 216 provides a
solid basis to select effective formulations for a given
prevention strategy. In case of the ongoing SARS-CoV-2
pandemic, disinfectants claiming ‘virucidal activity against
enveloped viruses’ based on EN-methods [6], [8], [31]
provide a safe basis for immediately choosing effective
disinfectants against SARS-CoV-2.

Based on the standardized microbicidal claims of EN
methods, effective disinfectants can be selected immedi-
ately and without the need to establish rather time-con-
suming and costly new testing protocols for newly
emerging pathogens such as SARS CoV-2. Efficacy claims
based on EN methods will provide the user with relevant
information for application. These efficacy claims consider
the microbicidal efficacy spectrum, as well as cleanliness
of surfaces , appropriate contact time and effective con-
centration.

The choice of effective disinfection protocols will also
help to secure hygienic safety in production processes.
If, for example, bacterial contaminants such as Strepto-
coccus spp., Staphylococcus spp. or Salmonella spp.
have been identified in hygiene controls in food produc-
tion processes, disinfectants claiming bactericidal efficacy
based on WG-3 methods (e.g. EN 1276 and EN 13697
[42], [43]) are an appropriate choice and should be ap-
plied according to the bactericidal claim in terms of con-
centration, contact time and soiling conditions.

In the veterinary area, chemical disinfectants and antisep-
tics are to be used in the areas of breeding, husbandry,
veterinary care facilities, production, transport and dis-
posal of animals and veterinary laboratories for analyses
and research [6]. In case of fighting viral infections such
as foot-and-mouth disease (FMD) in the veterinary area,
effective disinfectants have to be tested according to EN
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Table 3: Quantitative carrier tests (phase 2, step 2) for the medical area
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Table 4: Quantitative suspension tests (phase 2, step 1) for the veterinary area

pass criteria

Activity EN reference | Ig reduction | Application area
Bactericidal 1656 =5 Surfaces, teat disinfection,
disinfection of equipment by immersion
Yeasticidal 1657 24 Surfaces, teat disinfection (only yeasticidal)
Fungicidal disinfection of equipment by immersion
Mycobactericidal 14204 24 Surfaces, disinfection of equipment by immersion
Virucidal 14675 24 Surfaces, disinfection of equipment by immersion
Table 5: Quantitative carrier tests (phase 2, step 2) for the veterinary area
Activity Surface Disinfection of equip-
ment by immersion
without mechanical | without mechanical |airborne
action (porous) action (non-porous)
Bactericidal EN 16437 EN 14349 EN 17272 EN 14349
carrier Poplar wood stainless steel discs stainless steel discs stainless steel discs
pass criteria 24 1g 24 |g 251g 24 1g
Yeasticidal not available* EN 16438 EN 17272 EN 16438
Fungicidal
carrier stainless steel discs stainless steel discs stainless steel discs
pass criteria 23 Ig 24 |g 23 1g
Mycobactericidal not available not available EN 17272 not available
carrier stainless steel discs
pass criteria 241g
Virucidal against not available EN 17122 EN 17272 EN 17122
enveloped viruses
Virucidal
carrier stainless steel discs stainless steel discs stainless steel discs
pass criteria 23 g 24 g 23 1g
Sporicidal not available not available EN 17272 not available
carrier stainless steel discs

23 g

* No intention to develop a test

Table 6: Quantitative suspension tests (phase 2, step 1) for the food, industrial, domestic and institutional areas

Activity EN reference Lg reduction | Application area

Bactericidal EN 1276 >5 cleaning in place, surfaces, hands
textiles

Yeasticidal EN 1650 24 cleaning in place, surfaces, hands

Fungicidal (only yeasticidal), textiles

Virucidal against bacteriophages | EN 13610 24 cleaning in place, surfaces

Virucidal under development

Sporicidal EN 13704 23 cleaning in place, surfaces
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Table 7: Quantitative carrier tests (phase 2, step 2) for the food, industrial, domestic and institutional areas

Activity Hands Surface Textile for
domestic area
hygienic with mechanical | without mech- airborne
action anical action
Bactericidal handwash: EN 1499 under develop- EN 13697 EN 17272 EN 17658
handrub: EN 1500 ment
carrier hands (transient skin stainless steel stainless steel | cotton fabrics
flora) discs discs
pass criteria handwash: 24 g 251g 24 g
superior to reference
handrub:
not inferior to reference
Yeasticidal not applicable* under develop- EN 13697 EN 17272 EN 17658
Fungicidal ment
carrier stainless steel stainless steel | cotton fabrics
discs discs
pass criteria 23 g 24 g 23 1g
Mycobactericidal [ not applicable not applicable not applicable EN 17272 not available**
carrier stainless steel
discs
pass criteria 24 |g
Virucidal against | not applicable not available not available EN 17272 not applicable
bacteriophages
carrier stainless steel
discs
pass criteria 24 1g+o
Virucidal not available under develop- not available EN 17272 not available
ment
carrier stainless steel
discs
pass criteria 24 |g
Sporicidal not applicable under develop- not available EN 17272 not available
ment
carrier stainless steel
discs
pass criteria 23 1g

* No intention to develop a test

** No work item yet approved but relevant standards may become available in the future

14675 [53] against the non-enveloped double-stranded
RNA virus enteric cytopathic bovine orphan virus type 1
(ECBO) [54]. Enteroviruses as well as the viruses causing
foot-and-mouth disease (FMD) belong to the Picornaviri-
dae family [55]. Thus, chemical disinfectants claiming
virucidal activity based on EN 14675 [53] will be an ef-
fective choice when fighting not only foot-and-mouth dis-
ease (FMD).FMD is a viral disease affecting even-toed
ungulates such as bovids, and can cause severe or fatal
central nervous system diseases.

These examples underline the value of the standardized
methodological portfolio of CEN/TC 216 to choose effec-
tive chemical disinfectants and antiseptics when fighting
or preventing microbial induced infections, contamina-
tions or spoilage.

Notes

Competing interests

Author AB is an employee of Bode Chemie GmbH, Ham-
burg, Germany. Author VS is an employee of Chemische
Fabrik Dr. Weigert GmbH & Co. KG, Hamburg, Germany.
Author KS is an employee of bactologicum GmbH, ltzehoe,
Germany, and formerly was an employee of Schilke &
Mayr GmbH, Norderstedt, Germany.

GMS

GMS Hygiene and Infection Control 2022, Vol. 17, ISSN 2196-5226

11/14



Bolten et al.: Use of the European standardization framework established ...

13.  European Union. Regulation (EU) No 528/2012 of the European
Refe rences Parliament and of the Council of 22 May 2012 concerning the
making available on the market and use of biocidal products.
1. Hui DS, | Azhar E, Madani TA, Ntoumi F, Kock R, Dar O, |pp0|it0 Off J Eur Union. 2012;L167:1-167.
G, Mchugh TD, Memish ZA, Drosten C, Zumla A, Petersen E. The
continuing 2019-nCoV epidemic threat of novel coronaviruses 14.  European Chemicals Agency (EChA). Guidance on the BPR:
to global health - The latest 2019 novel coronavirus outbreak Volume Il Efficacy (Part A) - Version 2.0. Helsinki, Finland: 2018
in Wuhan, China. Int J Infect Dis. 2020 Feb;91:264-6. DOI: [Accessed 2021 Dec 23]. Available from:
10.1016/j.ijid.2020.01.009 https://echa.europa.eu/documents/10162/23036412/
) ) ) bpr_guidance_vol_ii_part_a_en.pdf/a1602724-7eeb-6d79-d9be-
2. Fehr AR, Perlman S. Coronaviruses: an overview of their 8e95f0d1e102
replication and pathogenesis. Methods Mol Biol. 2015;1282:1-
23. DOI: 10.1007/978-1-4939-2438-7_1 15.  European Chemicals Agency (EChA). Guidance on the BPR:
o . ) Volume Il Efficacy, Assessment + Evaluation (Parts B+C) - Version
3. World Health Organization (WHO). Infection prevention and Version 2.0. Helsinki, Finland: 2018 [Accessed 2021 Dec 23].
control during health care when novel coronavirus (nCoV) Available from: https://echa.europa.eu/documents/10162/
infection is suspe_cted. Int.erln.w gu@gnce. 2020. Available from: 23036412/bpr._glidance_assessment_evaluation_part vol_ii_part_bc_enpdf/
https://www.who.int/publications/i/item/WHO0-2019-nCoV-HCF_ 950efefa-f2bf-Ob4da-a3fd-41c86daacd68
assessment-IPC-2020.1
o 16.  European Committee for Standardization. EN 1040:2005
4. Robert Koch-Institut (RKI). Empfehlungen des RKI fir die Chemical disinfectants and antiseptics - Quantitative suspension
HygienemaBnahmen und Infektionskontrolle bei Patienten mit test for the evaluation of basic bactericidal activity of chemical
Pneumonien verursacht durch ein neuartiges Coronavirus (nCoV) disinfectants and antiseptics — Test method and requirements
aus Wuhan, China. 2020 [Accessed 2021 Dec 23]. Available (phase 1). Brussels. 2005.
from: https://www.rki.de/DE/Content/InfAZ/N/Neuartiges_
Coronavirus/Hygiene.html. Accessed 23 Dec 2021 17. European Committee for Standardization. EN 1275:2005
) Chemical disinfectants and antiseptics - Quantitative suspension
5. Robert Koch-Institut (RKI). Empfehlungen des Robert Koch- test for the evaluation of basic fungicidal or basic yeasticidal
Institutes flr die Hygienema8nahmen und Infektionskontrolle activity of chemical disinfectants and antiseptics - Test method
bei Patienten mit Schwerem Akutem Respiratorischem Syndrom and requirements (phase 1). Brussels. 2005.
(SARS). 2015 [Accessed 2021 Dec 23]. Available from: https:/
/www.rki.de/DE/Content/Infekt/Krankenhaushygiene/Erreger_ 18. European Committee for Standardization. EN 14347:2005
ausgewaehlt/SARS/SARS_pdf.pdf?__blob=publicationFile Chemical disinfectants and antiseptics - Basic sporicidal activity
- Test method and requirements (phase 1). Brussels. 2005.
6. European Committee for Standardization. European Standard
EN 14885: Chemical disinfectants and antiseptics - Application ~ 19.  European Committee for Standardization. EN 14561:2006
of European Standards for chemical disinfectants and antiseptics. Chemical disinfectants and antiseptics - Quantitative carrier
Brussels. 2018. test for the evaluation of bactericidal activity for instruments
used in the medical area - Test method and requirements (phase
7. Eggers M, Schwebke |, Suchomel M, Fotheringham V, Gebel J, 2, step 2). Brussels. 20086.
Meyer B, Morace G, Roedger HJ, Roques C, Visa P, Steinhauer
K. The European tiered approach for virucidal efficacy testing - 20.  European Committee for Standardization. EN 14562:2006
rationale for rapidly selecting disinfectants against emerging and Chemical disinfectants and antiseptics - Quantitative carrier
re-emerging viral diseases. Euro Surveill. 2021 test for the evaluation of fungicidal or yeasticidal activity for
Jan;26(3):2000708. DOI: 10.2807/1560- instruments used in the medical area - Test method and
7917.ES.2021.26.3.2000708 requirements (phase 2, step 2). Brussels. 2006.
8. European Committee for Standardization. European Standard 21.  European Committee for Standardization. EN 14563:2008
EN 14476: Chemical disinfectants and antiseptics - Quantitative Chemical disinfectants and antiseptics - Quantitative carrier
suspension test for the evaluation of virucidal activity in the test for the evaluation of mycobactericidal or tuberculocidal
medical area - Test method and requirements (Phase 2/Step activity of chemical disinfectants used for instruments in the
1). Brussels. 2019. medical area - Test method and requirements (phase 2, step
2). Brussels. 2008.
9. European Committee for Standardization. [Accessed 2021 Dec
23]. Available from: 22.  European Committee for Standardization. EN 17111:2018
https;//standards.cencenelec.eu/dyn/www/f?p=205:7:0:::FSP_ORG_ Chemical disinfectants and antiseptics - Quantitative carrier
ID:6197&cs=10A8D4C3DCD7472E41B4ECBDD9E3C6A82 test for the evaluation of virucidal activity for instruments used
) o in the medical area - Test method and requirements (Phase
10. European Committee for Standardization. [Accessed 2021 Dec 2/Step 2). Brussels. 2018.
23]. Available from:
https;//standards.cencenelec.eu/dyn/www/f?p=205:29:0:::FSP_ORG_  23.  European Committee for Standardization. EN 16615:2015
IDFSP_LANG_ID:6197,25&0s5=17E2B30DFO9A00FASG1986AAS5042A41BH#1 Chemical disinfectants and antiseptics - Quantitative test
) o method for the evaluation of bactericidal and yeasticidal activity
11. European_Commlttee for S;andardmauon. prEN 12353:.2019 on non-porous surfaces with mechanical action employing wipes
Preservation of test organisms used for the determination of in the medical area (4-field test) - Test method and requirements
bacterial (including Legionella), mycobacterial, sporicidal, (phase 2, step 2). Brussels. 2015.
fungicidal and virucidal (including bacteriophages) activity.
Brussels. 2019. 24. Gemein S, Gebel J, Roques C, Steinhauer K; CEN/TC 216, WG
1. Practical considerations for infection prevention of near-patient
12. European Union. Regulation (EU) 2017/745 of the European surfaces: validation of an alternative polyvinyl chloride carrier in
Parliament and of the Council of 5 April 2017 on medical devices, the 4-field test EN 16615:2015. J Hosp Infect. 2019
amending Directive 2001/83/EC, Regulation (EC) No. 178/2002 Sep,103(1)e118—6119 DOI: 101016/th|n201902018
and Regulation (EC) No. 1223/2009 and repealing Council
Directives 90/385/EEC and 93/42/EEC. Off J Eur Union. 25. Martinez S, Lopez M, Bernardo A. Thermal inactivation of
2017;L117:1-175. Enterococcus faecium: effect of growth temperature and
physiological state of microbial cells. Lett Appl Microbiol.
2003;37(6):475-81. DOI: 10.1046/j.1472-765x.2003.01431.x
D
GMS /K‘@ GMS Hygiene and Infection Control 2022, Vol. 17, ISSN 2196-5226 12/14




Bolten et al.: Use of the European standardization framework established ...

26. European Committee for Standardization. EN 39. Stauf R, Todt D, Steinmann E, Rath PM, Gabriel H, Steinmann J,
13727:2012+A2:2015 Chemical disinfectants and antiseptics Brill FHH. In-vitro activity of active ingredients of disinfectants
- Quantitative suspension test for the evaluation of bactericidal against drug-resistant fungj. J Hosp Infect. 2019 Dec;103(4):468-
activity in the medical area - Test method and requirements 73.DO0I: 10.1016/j.jhin.2019.07.013
(Phase 2/Step 1). Brussels. . .
40. Kohler AT, Rodloff AC, Labahn M, Reinhardt M, Truyen U, Speck
27.  European Committee for Standardization. EN 16616:2015 S. Evaluation of disinfectant efficacy against multidrug-resistant
Chemical disinfectants and antiseptics - Chemical-thermal textile bacteria: A comprehensive analysis of different methods. Am J
disinfection — Test method and requirements (phase 2, step 2). Infect Control. 2019 Oct;47(10):1181-7. DOI:
Brussels. 2015. 10.1016/j.ajic.2019.04.001
28. Pujato SA, Quiberoni A, Mercanti DJ. Bacteriophages on dairy 41.  Simdes M, Pereira MO, Machado I, Simdes LC, Vieira MJ.
foods. J Appl Microbiol. 2019 Jan;126(1):14-30. DOI: Comparative antibacterial potential of selected aldehyde-based
10.1111/jam.14062 biocides and surfactants against planktonic Pseudomonas
29.  European Committee for Standardization. EN 13610:2002 g%?ri?ig%;/?foglgcgoggg3?;%(32”0' 2006 Sep;33(9):741-9.
Chemical disinfectants - Quantitative suspension test for the
evaluation of virucidal activity against bacteriophages of chemical ~ 42.  Steinhauer K, Eschenbacher |, Radischat N, Detsch C, Niederweis
disinfectants used in food and industrial areas - Test method M, Goroncy-Bermes P. Rapid evaluation of the mycobactericidal
and requirements (phase 2, step 1). German version. efficacy of disinfectants in the quantitative carrier test EN 14563
. . . . by using fluorescent Mycobacterium terrae. Appl Environ
30.  Miller P, Tan CK, Ileib U, Pafivogel L, Eilts B, Steinhauer K. Microbiol. 2010 Jan; 76(2):546-54. DOI: 10.1128/AEM.01660-
Investigation of the susceptibility of Candida auris and Candida 09
albicans to chemical disinfectants using European Standards
EN 13624 and EN 16615. J Hosp Infect. 2020 Aug;105(4):648- 43.  Cadnum JL, Shaikh AA, Piedrahita CT, Sankar T, Jencson AL,
56. DOI: 10.1016/j.jhin.2020.05.026 Larkin EL, Ghannoum MA, Donskey CJ. Effectiveness of
. o Disinfectants Against Candida auris and Other Candida Species.
31.  European Committee for Standardization. EN 16777:2019 Infect Control Hosp Epidemiol. 2017 Oct;38(10):1240-3. DOI:
Chemical disinfectants and antiseptics - Quantitative non-porous 10.1017 /ice.2017.162
surface test without mechanical action for the evaluation of
virucidal activity of chemical disinfectants used in the medical 44.  Meyer B, Morin VN, Rédger HJ, Holah J, Bird C. Do European
area - Test method and requirements (Phase 2/Step 2). Standard Disinfectant tests truly simulate in-use microbial and
Brussels. 2019. organic soiling conditions on food preparation surfaces? J Appl
) ) Microbiol. 2010 Apr;108(4):1344-51. DOI: 10.1111/j.1365-
32. Steinhauer K, Meister TL, Todt D, Krawczyk A, PaBvogel L, Becker 2672.2009.04530.x
B, Paulmann D, Bischoff B, Eggers M, Pfaender S, Brill FHH,
Steinmann E. Virucidal efficacy of different formulations forhand  45.  European Committee for Standardization. prEN 17387:2019
and surface disinfection targeting SARS CoV-2. J Hosp Infect. Chemical disinfectants and antiseptics - Quantitative non-porous
2021 Jun;112:27-30. DOI: 10.1016/j.jhin.2021.03.015 surface test for the evaluation of bactericidal and/or yeasticidal
. . = . and / or fungicidal activity of chemical disinfectants in the
33. Siddharta A, Pfaender S, Vielle NJ, Dukmap R,. Friesland M medical area - Test method and requirements without
Begker B, YangJ,. Engelmann M, Todt D, Wlndlsch MP, Brill FH, mechanical action (Phase 2/Step 1). Brussels. 2019.
Steinmann J, Steinmann J, Becker S, Alves MP, Pietschmann T,
Eickmann M, Thiel V, Steinmann E. Virucidal Activity of World 46. European Committee for Standardization. EN 1276:2019
Health Organization-Recommended Formulations Against Chemical disinfectants and antiseptics - Quantitative suspension
Enveloped Viruses, Including Zika, Ebola, and Emerging test for the evaluation of bactericidal activity of chemical
Coronaviruses. J Infect Dis. 2017 Mar;215(6):902-6. DOI: disinfectants and antiseptics used in food, industrial, domestic
10.1093/infdis/jix046 and institutional areas -Test method and requirements (Phase
34. European Committee for Standardization. EN 17126:2019. 2/Step 1). Brussels. 2019.
Chemical disinfectants and antiseptics - Quantitative suspension  47. European Committee for Standardization. EN
test for the evaluation of sporicidal activity of chemical 13697:2015+A1:2019 Chemical disinfectants and antiseptics
disinfectants in the medical area - test method and requirements - Quantitative non-porous surface test for the evaluation of
(phase 2, step 1). CEN/TC 216. Brussels. 2019. bactericidal and / or fungicidal activity of chemical disinfectants
. . . X used in food, industrial, domestic and institutional areas - Test
35. B}Jrke KE, Lampnt JT. Clostridium difficile infection: a worldwide method and requirements without mechanical action (Phase
disease. Gut Liver. 2014 Jan;8(1):1-6. DOI: 2/Step 1). Brussels.
10.5009/gn1.2014.8.1.1
. . 48. Mayfield JL, Leet T, Miller J, Mundy LM. Environmental control
36.  Gemein S, Meyer B, Gebel J, quues C Steln.hauer K CEN_T(? to reduce transmission of Clostridium difficile. Clin Infect Dis.
216, WG1. Re§ponse to J-Y. Maillard: Are amine-only-containing 2000 Oct;31(4):995-1000. DOI: 10.1086,/318149
products sporicidal? J Hosp Infect. 2018 Nov;100(3):e68-69.
DOI: 10.1016/j.jhin.2018.04.021 49. Gemein S, Gebel J, Christiansen B, Martiny H, Vossebein L, Brill
37. R‘ei‘chel M, SchlichtA, Ostgrmeyer C, Kampf G. Effic_acy of surface EH: "JE:icnlgzrMB"Eggigg#&?&iﬁg?;ii: &.’\fr?g:'?; :;/(I)'r:{;:;er
d's'nf'_“lCtant Cleaners against emergmg highly resistant gram- reproducibility of a test method following 4-field test methodology
negatlve bacteria. BMC Infect Dis. 2014 May;14:292. DOI: to evaluate the susceptibility of Clostridium difficile spores. J
10.1186/1471-2334-14-292 Hosp Infect. 2019 Sep;103(1):78-84. DOI:
38. Hornschuh M, Zwicker P, Kramer A, Schaufler K, Heiden SE, 10.1016/j.jhin.2019.04.011
Bohngrt A, Becker.K, Hdbner NO. Extenswgly—drug—reS|stant 50. Eggers M, Benzinger C, Suchomel M, Hjorth E. Virucidal activity
Klebsiella pneumoniae ST307 outbreak strain from north-eastern of three ethanol-based hand rubs against murine norovirus in a
GermarTy does not show increased tol.erlance to quaternary hand hygiene clinical simulation study. Future Microbiol. 2020
ammonium compounds and 'c.hl_orhemdme. J Hosp Infect. 2021 Sep;15:1335-41. DOI: 10.2217/fmb-2020-0168
Jul;113:52-8. DOI: 10.1016/j.jhin.2021.01.032
51. European Committee for Standardization. prEN 17430:2019
Chemical disinfectants and antiseptics - Hygienic handrub
virucidal - Test method and requirements (phase 2/step 2).
Brussels. 2019.
D
GMS /K‘@ GMS Hygiene and Infection Control 2022, Vol. 17, ISSN 2196-5226 13/14




Bolten et al.: Use of the European standardization framework established ...

52. European Committee for Standardization. prEN 17422:2019
Chemical disinfectants and antiseptics - Quantitative surface
test for the evaluation of teat disinfectants used in the veterinary
area - Test method and requirements (phase 2, step 2). Brussels.
2019.

53. European Committee for Standardization. EN 14675:2015
Chemical disinfectants and antiseptics - Quantitative suspension
test for the evaluation of virucidal activity of chemical
disinfectants and antiseptics used in the veterinary area - Test
method and requirements (phase 2, step 1). Brussels. 2015.

54. Yilmaz A, Kaleta EF. Evaluation of virucidal activity of three
commercial disinfectants and formic acid using bovine
enterovirus type 1 (ECBO virus), mammalian orthoreovirus type
1 and bovine adenovirus type 1. Vet J. 2003 Jul;166(1):67-78.
DOI: 10.1016/51090-0233(02)00269-1

55. Holmes AC, Semler BL. Picornaviruses and RNA Metabolism:
Local and Global Effects of Infection. J Virol. 2019
Nov;93(21):e02088-17. DOI: 10.1128/JVI.02088-17

Corresponding author:

Katrin Steinhauer

bactologicum GmbH, 25524 Itzehoe, Germany, Phone:
+49 4821 13636 36
katrin.steinhauer@bactologicum.com

Please cite as

Bolten A, Schmidt V, Steinhauer K. Use of the European standardization
framework established by CEN/TC 216 for effective disinfection
strategies in human medicine, veterinary medicine, food hygiene,
industry, and domestic and institutional use - a review. GMS Hyg Infect
Control. 2022;17:Doc14.

DOI: 10.3205/dgkh000417, URN: urn:nbn:de:0183-dgkh0004178

This article is freely available from
https://doi.org/10.3205/dgkh000417

Published: 2022-07-07

Copyright

©2022 Bolten et al. This is an Open Access article distributed under
the terms of the Creative Commons Attribution 4.0 License. See license
information at http://creativecommons.org/licenses/by/4.0/.

GMS

GMS Hygiene and Infection Control 2022, Vol. 17, ISSN 2196-5226

14/14



