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Foreword

Publishing information

This British Standard is published by BSI Standards Limited, under licence from The British
Standards Institution, and came into effect on 31 March 2022. It was prepared by Technical
Committee CH/216, Chemical disinfectants and antiseptics. A list of organizations represented on this
committee can be obtained on request to the committee manager.

Information about this document

This publication can be withdrawn, revised, partially superseded or superseded. Information
regarding the status of this publication can be found in the Standards Catalogue on the BSI website at
bsigroup.com/standards, or by contacting the Customer Services team.

Where websites and webpages have been cited, they are provided for ease of reference and are
correct at the time of publication. The location of a webpage or website, or its contents, cannot
be guaranteed.

Presentational conventions

The provisions of this standard are presented in roman (i.e. upright) type. Its methods are expressed
as a set of instructions, a description, or in sentences in which the principal auxiliary verb is “shall”.

Commentary, explanation and general informative material is presented in smaller italic type, and does
not constitute a normative element.

Where words have alternative spellings, the preferred spelling of the Shorter Oxford English
Dictionary is used (e.g. “organization” rather than “organisation”).

Contractual and legal considerations

This publication has been prepared in good faith, however no representation, warranty, assurance
or undertaking (express or implied) is or will be made, and no responsibility or liability is or will
be accepted by BSI in relation to the adequacy, accuracy, completeness or reasonableness of this
publication. All and any such responsibility and liability is expressly disclaimed to the full extent
permitted by the law.

This publication is provided as is, and is to be used at the recipient’s own risk.

The recipient is advised to consider seeking professional guidance with respect to its use of this
publication.

This publication is not intended to constitute a contract. Users are responsible for its correct
application.

Compliance with a British Standard cannot confer immunity from legal obligations.
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Introduction

This British Standard specifies a standard method for confirming under controlled laboratory
conditions that automated ultraviolet (UV) radiation systems meet the efficacy objectives for which
they are intended and to allow cross-comparison of different systems based on a defined surface-to-
emitter distance and direct line-of-sight application. The standard defines the log reductions required
to support microbicidal activity claims.

It applies to surface disinfection within a space, where the UV travels to the surface through the air,
via an automated process.

Efficacy against each type of microorganism can be claimed independently; however, to claim
compliance with the standard a pass needs to be achieved against vegetative bacteria and yeasts as
the minimum requirement.

A claim for activity against a type of microorganism can only be made if a pass is achieved against all
the test microorganisms in that group relevant to the use claim (see Annex A).

UV radiation travels in straight lines and objects within the path of travel prevent passage of the UV
and create a shadow. It is not possible to standardize the microbicidal effects of UV in shadow areas;
however, the efficacy of UV radiation within a shadowed area is lower than the efficacy achieved in
direct illumination. This British Standard evaluates the efficacy of UV systems based on direct line-of-
sight application of UV to a surface. The use of carriers located horizontally replicates the challenge of
many important surfaces and represents a reasonable worst case. There are implications for users of
UV systems of shadowed areas when applying UV disinfection technologies.

The UV systems are tested at a defined distance from the microorganism challenge. The intensity of
UV radiation decreases with increasing distance from the emitting source, so users should be aware
of the impact of distance on microbicidal efficacy when positioning UV systems.

Every automated UV disinfection cycle/application is unique and enclosure treatment can be
influenced by the design and geometry of the treated area(s). This British Standard provides a
defined challenge to be met for an automated UV disinfection system to be considered efficacious.
This standard test method should therefore be regarded as a useful starting point and not as a
validation for all intended treatments in all areas with a particular automated UV disinfection system.

The standard draws on the microorganism preparation, carrier inoculation and microorganism
recovery methodology specified in BS EN 17272:2020.

1 Scope

This British Standard specifies a method of determining the disinfection capability of processes for
enclosures in the human health, veterinary, food, industrial and institutional sectors using ultraviolet
(UV) radiation.

The objective of the processes concerned is to disinfect the surfaces of the overall area, including the
external surfaces, of the equipment contained in such enclosures.

This British Standard is applicable to UV disinfection systems for which microbicidal activity is
claimed against the following types of microorganism:

e  vegetative bacteria, including mycobacteria;
e bacterial spores;

e  yeasts;

e fungal spores;

Documents

© THE BRITISH STANDARDS INSTITUTION 202Z - ALL RiGHE¥RESERVED Sharing Hub

Full document details: BS 8628:2022


http://www.avadocuments.com/doc/bs-8628-2022
http://www.avadocuments.com/doc/bs-8628-2022

BS 8628:2022 BRITISH STANDARD

e viruses; and
e  bacteriophages.

Air disinfection products and water disinfection-based systems are excluded from the scope of this
British Standard.

Manually-applied (i.e. hand-held) UV systems are excluded.

Continuous throughput conveyor type systems, such as food packaging systems, which typically
achieve low decimal log reductions are also excluded.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes provisions of this document. For dated references, only the edition cited
applies. For undated references, the latest edition of the referenced document (including any
amendments) applies.

BS EN 12353, Chemical disinfectants and antiseptics — Preservation of test organisms used for the
determination of bactericidal (including Legionella), mycobactericidal, sporicidal, fungicidal and
virucidal (including bacteriophages) activity

BS EN 14885, Chemical disinfectants and antiseptics — Application of European Standards for chemical

disinfectants and antiseptics

BS EN 17272:2020, Chemical disinfectants and antiseptics — Methods of airborne room disinfection by
automated process — Determination of bactericidal, mycobactericidal, sporicidal, fungicidal, yeasticidal,
virucidal and phagocidal activities

3 Terms and definitions
For the purposes of this British Standard, the terms and definitions given in BS EN 14885 and the
following apply.
3.1 automated ultraviolet (UV) disinfection

process of emitting a microbicidal ultraviolet radiation to achieve surface disinfection by a
predetermined or self-monitoring cycle

NOTE  This excludes handheld devices.
3.2 irradiance
power of electromagnetic radiation incident on a surface per unit surface area
NOTE  Irradiance is usually expressed as milliwatts per square centimeter (mW/cm?).
3.3 radiometer
instrument used to measure radiometric quantities, particularly UV irradiance (3.2) or fluence
NOTE  Fluence is synonymous with ultraviolet dose (3.5).
3.4 supplementary obligatory conditions

test conditions used instead of the obligatory conditions where the practical use of the process and
the manufacturer’s claims are clearly and unambiguously outside the obligatory test conditions

3.5 ultraviolet dose

product of UV irradiance and specific exposure time on a given microorganism or surface
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NOTE UV dose is expressed in millijoules per square centimeter (m]/cm?).

3.6 ultraviolet radiation
energy emitted at a wavelength between 200 nm and 420 nm

NOTE UV radiation includes 400 nm to 420 nm wavelengths to cover UV /visible light borderline emitters.

4 Requirements - Efficacy tests

The process undergoing testing at the obligatory experimental conditions defined in 5.5.1 shall lead
to the following reduction rates, expressed in log base -10:

a) bactericidal activity: -5-log or greater reduction on test carriers compared to control carriers
that have not been exposed to the process, for the applicable bacterial strains;

b) sporicidal activity:

i) -4-log or greater reduction on test carriers compared to control carriers that have not been
exposed to the process, for the bacterial strain described in the medical area; or

ii) -3-log or greater reduction on test carriers compared to control carriers that have not been
exposed to the process, for the bacterial strain described in the veterinary, food, industrial,
domestic and institutional areas;

c) fungicidal activity: -4-log or greater reduction on test carriers compared to control carriers that
have not been exposed to the process for the two fungal strains (yeast and mould) described;

d) yeasticidal activity: -4-log or greater reduction on test carriers compared to control carriers that
have not been exposed to the process for the yeast strain described;

e) virucidal activity: -4-log or greater reduction on test carriers compared to control carriers that
have not been exposed to the process, for the applicable strains described;

f) virucidal activity against bacteriophages: -4-log or greater reduction on test carriers compared
to control carriers that have not been exposed to the process for the strains described; and

g) mycobactericidal activity: -4-log or greater reduction on test carriers compared to control
carriers that have not been exposed to the process for the strains described.

NOTE 1 The requirements are summarized in Annex A.

NOTE 2 These activities can be determined independently, i.e. by separate testing of the different microbiological
groups, and do not all have to be undertaken simultaneously.

To claim conformity to the standard a pass shall be achieved against vegetative bacteria and yeasts as
the minimum requirement.

5 Test procedure

5.1 General

Using microorganism suspensions, deposit 50 pl onto an inert carrier prepared in
accordance with 5.2.3.

Spread and air-dry the inoculum in accordance with 5.5.2.2, then expose the carrier set to the UV
radiation process, under defined conditions.
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Recover the surviving bacteria, mycobacteria, bacterial spores, yeasts, fungal spores, viruses
or bacteriophages by scraping, shaking and, if required, sonication from the carriers into the
recovery liquid.

a) For bacteria, mycobacteria, yeasts, moulds and spores, dilute and inoculate the agar with a
fraction of the recovery liquid. Incubate and count the colonies. Filter the remaining recovery
liquid using membrane filtration. Transfer the membrane onto agar medium. Place the carrier
into agar medium to capture any remaining surviving test organisms. Incubate and count the
number of colonies; and

b) For viruses and bacteriophages, dilute a fraction of the recovery liquid, incubate on a cell line and
determine the viral titre.

5.2 Materials and reagents

5.2.1 Test microorganisms

Depending on the type of activity targeted, use all or some of the following strains for testing, which
can be obtained from biological collection resource centres:

a) for bactericidal activity tests:
1) Pseudomonas aeruginosa ATCC 15442 = CIP 103-467 (DSM 937);
2) Staphylococcus aureus ATCC 6538 = CIP 4.83 (DSM 799) ;
3) Enterococcus hirae ATCC 10541 = CIP 58.55 (DSM 3320);
4) Escherichia coli ATCC 10536 = CIP 54127 (DSM 682);
5) Acinetobacter baumannii ATCC 19606 = CIP 70.34 (DSM 30007); and
6) Proteus hauseri ATCC 13315 = CIP 58.60 (DSM 30118);
b) for sporicidal activity tests:
Bacillus subtilis spores ATCC 6633 = CIP 52.62;
c) foryeasticidal activity tests:
Candida albicans ATCC 10231 = 1P 4872 (DSM 1386);
d) for fungicidal activity tests:
1) Candida albicans ATCC 10231 =1P 4872 (DSM 1386); and
2) Aspergillus brasiliensis ATCC 16404 = 1P 1431-83 (DSM1988);
e) for virucidal activity tests:
1) Murine norovirus, strain S99 Berlin;

2) Adenovirus type 5, adenoid strain, ATCC VR-5. Adenovirus cultured on HeLa cells or other
lines of suitable susceptibility; and

3) Porcine parvovirus NADL2 strain cultured on ST cells or other appropriate cells line;
f)  for virucidal activity against bacteriophage tests:

1) Bacteriophage for Lactococcus lactis subspecies lactis P001 (DSM 4262); and

2) Bacteriophage for Lactococcus lactis subspecies lactis P008 (DSM 10567);
The multiplication of these two phages shall be obtained from the following host strain:

Lactococcus lactis subspecies lactis F7 /2 (DSM 4366); and
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