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PUBLISHED DOCUMENT

National foreword

This Published Document is the UK implementation of
CEN ISO/TS 5387:2024. It is identical to ISO/TS 5387:2023. It supersedes
PD ISO/TS 5387:2023, which is withdrawn.

The UK participation in its preparation was entrusted to Technical
Committee NTI/1, Nanotechnologies.

Alist of organizations represented on this committee can be obtained on
request to its committee manager.

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.

This publication is not to be regarded as a British Standard.

© The British Standards Institution 2024
Published by BSI Standards Limited 2024

ISBN 978 0 539 31232 4
ICS 07.120

Compliance with a Published Document cannot confer immunity
from legal obligations.

This Published Document was published under the authority of the
Standards Policy and Strategy Committee on 30 November 2023.

Amendments/corrigenda issued since publication

Date Text affected

31 October 2024 This corrigendum renumbers PD ISO/
TS 5387:2023 as PD CEN ISO/TS 5387:2024
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TECHNICAL SPECIFICATION CEN ISO/TS 5387
SPECIFICATION TECHNIQUE
TECHNISCHE SPEZIFIKATION September 2024

ICS 07.120

English Version

Nanotechnologies - Lung burden mass measurement of
nanomaterials for inhalation toxicity tests (ISO/TS
5387:2023)

Nanotechnologies - Mesure de la masse de la charge Nanotechnologien - Messung der Massenbelastung der
pulmonaire des nanomatériaux pour les études de Lunge durch Nanomaterialien fiir
toxicité par inhalation (ISO/TS 5387:2023) Inhalationstoxizitatstests (ISO/TS 5387:2023)

This Technical Specification (CEN/TS) was approved by CEN on 16 September 2024 for provisional application.

The period of validity of this CEN/TS is limited initially to three years. After two years the members of CEN will be requested to
submit their comments, particularly on the question whether the CEN/TS can be converted into a European Standard.

CEN members are required to announce the existence of this CEN/TS in the same way as for an EN and to make the CEN/TS
available promptly at national level in an appropriate form. It is permissible to keep conflicting national standards in force (in
parallel to the CEN/TS) until the final decision about the possible conversion of the CEN/TS into an EN is reached.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway,
Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Ttirkiye and
United Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2024 CEN  All rights of exploitation in any form and by any means reserved Ref. No. CEN ISO/TS 5387:2024 E
worldwide for CEN national Members.
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CEN ISO/TS 5387:2024 (E)

European foreword

The text of ISO/TS5387:2023 has been prepared by Technical Committee ISO/TC 229
"Nanotechnologies” of the International Organization for Standardization (ISO) and has been taken over
as CEN ISO/TS 5387:2024 by Technical Committee CEN/TC 352 “Nanotechnologies” the secretariat of
which is held by AFNOR.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

Any feedback and questions on this document should be directed to the users’ national standards body.
A complete listing of these bodies can be found on the CEN website.

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to announce this Technical Specification: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland,
Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of
North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Tiirkiye and the
United Kingdom.

Endorsement notice

The text of ISO/TS 5387:2023 has been approved by CEN as CEN ISO/TS 5387:2024 without any
modification.
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ISO/TS 5387:2023(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO document should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

ISO draws attention to the possibility that the implementation of this document may involve the use
of (a) patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed
patent rights in respect thereof. As of the date of publication of this document, ISO had not received
notice of (a) patent(s) which may be required to implement this document. However, implementers are
cautioned that this may not represent the latest information, which may be obtained from the patent
database available at www.iso.org/patents. ISO shall not be held responsible for identifying any or all
such patent rights.

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see
www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 229, Nanotechnologies.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Inhalation is a primary route of exposure to aerosolized nanomaterials and therefore appropriate
inhalation toxicity tests are required to address risk assessment needs for these materials. For this
reason, the Organisation for Economic Cooperation and Development (OECD) recently updated its
inhalation toxicity test guidelines 412 (subacute) and 413 (subchronic) to make them applicable to
nanomaterials.[1l[2] These revised test guidelines require post-exposure lung burden measurements
to be undertaken when a range-finding study or other relevant information suggests that inhaled test
nanomaterials are poorly soluble with low dissolution rate and likely to be retained in the lung. The
measurements of lung burden inform on pulmonary deposition and retention of nanomaterials in the
lung. At least three lung burden measurements are needed to evaluate clearance kinetics.

This document gives information on how to derive clearance kinetic parameter values using lung
burden measurement data. This document complements OECD TG 41211 and OECD TG 413[2l. As
References [1], [2] and [3] only provide limited information on methods for lung burden measurement
for nanomaterials or the derivation of lung clearance kinetics, this document provides useful supporting
information for conducting inhalation studies based on OECD TG 412[1] and OECD TG 413I2],
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TECHNICAL SPECIFICATION ISO/TS 5387:2023(E)

Nanotechnologies — Lung burden mass measurement of
nanomaterials for inhalation toxicity tests

1 Scope

The document provides information on the measurement of nanomaterial mass in tissue after inhalation
exposure, which can inform on lung clearance behaviour and translocation.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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.

ISO 80004 (all parts), Nanotechnologies - Vocabulary

3 Terms and definitions

For the purposes of this document, the terms and definitions given in the ISO 80004 series and the
following apply.

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

31

aerodynamic diameter

diameter of a spherical particle with a density of 1 000 kg/m3 that has the same settling velocity as the
particle under consideration

Note 1 to entry: Aerodynamic diameter is related to the inertial properties of aerosol (3.2) particles and is
generally used to describe particles larger than approximately 100 nm.

[SOURCE: ISO/TR 27628:2007, 2.2[41]

3.2
aerosol
metastable suspension of solid or liquid particles in a gas

[SOURCE: ISO/TR 27628:2007, 2.3[4]]

3.3

mass median aerodynamic diameter

MMAD

calculated aerodynamic diameter (3.1) which divides the particles of a measured aerosol (3.2)
distribution in half based on the mass of the particles where fifty percent of the particles by mass will
be larger than the median diameter and fifty per cent of the particles will be smaller than the median

[SOURCE: EPA IRIS Glossaryl11]]
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3.4

manufactured nanomaterial

nanomaterial (3.8) intentionally produced for commercial purposes to have selected properties or
composition

[SOURCE: ISO 80004-1:2023, 3.1.9, modified — "for commercial purposes" has been added to the
definition.]

3.5
mixture
mixture composed of two or more substances in which they do not react

Note 1 to entry: A solution is a mixture as well.
[SOURCE: GHS, 2011[8]]

3.6

mobility

propensity for an aerosol (3.2) particle to move in response to an external influence, such as an
electrostatic field, thermal field or by diffusion

[SOURCE: ISO/TR 27628:2007, 2.94], modified — the domain "<aerosols>" has been removed.]

3.7

nanofibre

nano-object with two similar external dimensions in the nanoscale and the third dimension significantly
larger

Note 1 to entry: A nanofibre can be flexible or rigid.

Note 2 to entry: The two similar external dimensions are considered to differ in size by less than three times and
the significantly larger external dimension is considered to differ from the other two by more than three times.

Note 3 to entry: The largest external dimension is not necessarily in the nanoscale.
[SOURCE: ISO 80004-1:2023, 3.3.5, modified — Notes 1 and 2 to entry have been added.]

3.8

nanomaterial

material with any external dimension in the nanoscale or having internal structure or surface structure
in the nanoscale

Note 1 to entry: This generic term is inclusive of nano-object and nanostructured material.
Note 2 to entry: See also engineered nanomaterial, manufactured nanomaterial and incidental nanomaterial.
[SOURCE: ISO 80004-1:2023, 3.1.4, modified — Note 1 to entry has been replaced.]

3.9

nanoparticle

nano-object with all external dimensions in the nanoscale where the lengths of the longest and the
shortest axes of the nano-object do not differ significantly

Note 1 to entry: If the dimensions differ significantly (typically by more than 3 times), terms such as nanofibre
(3.7) or nanoplate may be preferred to the term nanoparticle.

Note 2 to entry: Ultrafine particles may be nanoparticles.

[SOURCE: ISO 80004-1:2023, 3.3.4, modified — "where the lengths of the longest and the shortest axes
of the nano-object do not differ significantly" has been added to the definition and Note 2 to entry has
been added.]
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3.10
nanotube
hollow nanofibre (3.7)

[SOURCE: ISO 80004-1:2015, 3.3.8]

3.11

single-walled carbon nanotube

SWCNT

SWCNT single-walled carbon nanotube consisting of a single cylindrical graphene layer

Note 1 to entry: The structure can be visualized as a graphene sheet rolled into a cylindrical honeycomb
structure.

3.12

multi-wall carbon nanotube

MWCNT

MWCNT multi-walled carbon nanotube composed of nested, concentric or near-concentric graphene
sheets with interlayer distances similar to those of graphite

Note 1 to entry: The structure is normally considered to be many single-walled carbon nanotubes (3.11) nesting
each other, and would be cylindrical for small diameters but tends to have a polygonal cross-section as the
diameter increases.

3.13
particle
minute piece of matter with defined physical boundaries

Note 1 to entry: A physical boundary can also be described as an interface.
Note 2 to entry: A particle can move as a unit.

Note 3 to entry: This general definition applies to particle nano-objects.
[SOURCE: ISO 26824:2013, 3.1.1[2]]

3.14
poorly soluble particle
inhaled test particles that are likely to be retained in the lung

[SOURCE: OECD TG 412, paragraph 2[11]

3.15
primary particle
original source particle of agglomerates or aggregates or mixtures of the two

Note 1 to entry: Constituent particles of agglomerates or aggregates at a certain actual state may be primary
particles, but often the constituents are aggregates.

Note 2 to entry: Agglomerates and aggregates are also termed secondary particles.
[SOURCE: ISO 26824:2022, 3.1.4[3]]

3.16
secondary particle
particle formed through chemical reactions in the gas phase (gas to particle conversion)

[SOURCE: ISO/TR 27628:2007, 2.17[4]]
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