PD ISO/TR 14786:2014

Nanotechnologies —
Considerations fortihe
development of chemical
nomenclature fc: selected
nano-objects

[
bSlo ..making excellence a habit.


https://www.stdhive.com/standards/bs-pd-isotr-147862014-pdf/

PD ISO/TR 14786:2014 PUBLISHED DOCUMENT

National foreword

This Published Document is the UK implementation of ISO/TR
14786:2014.

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

A list of organizations represented on this committee can be
obtained on request to its secretary.

This publication does not purport to include all the necessary
provisions of a contract. Users are responsible for its correct
application.

© The British Standards Institution 2014. Published by BSI Stanfards
Limited 2014

ISBN 978 0 580 73067 2
ICS 07.030

Compliance with a British Standard cannot coi.far ‘'mmunity from
legal obligations.

This Published Document was publisher cnac=the authority of the
Standards Policy and Strategy Commit.»e 01 28 February 2014.
Amendments issued since publica ion

Date Text affected



https://www.stdhive.com/standards/bs-pd-isotr-147862014-pdf/

TECHNICAL
REPORT

PD ISO/TR 14786:2014

ISO/TR
14786

First edition
2014-02-01

Nanotechnologies — Consieralions
for the development of ckemical
nomenclature for selecica nano-

objects

Nanotechnologies — Considérations ~oncernant le développement de
la nomenclature chimique Je hano-objets choisis

Reference number
ISO/TR 14786:2014(E)

©1S0 2014


https://www.stdhive.com/standards/bs-pd-isotr-147862014-pdf/

PD ISO/TR 14786:2014
ISO/TR 14786:2014(E)

COFYRIGHT PROTECTED DOCUMENT

© 1SO 201-.

All richts -eserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or-hy (ny means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
vri“cen permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of

t. 2 requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. + 41 22 749 01 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org

Published in Switzerland

ii © ISO 2014 - All rights reserved


https://www.stdhive.com/standards/bs-pd-isotr-147862014-pdf/

PD ISO/TR 14786:2014

ISO/TR 14786:2014(E)
Contents Page
FFOT@WOTM ........oooccceeee st iv
IV OQUICEION. ...ttt \%
1 SCOPI ...t 1
2 Normative references
3 Terms and definitions
4 Abbreviated terms
5 INOIMIEIICIATUL .........cccccco s e s
5.1 Nomenclature defined ... s e 3
5.2 Chemical NOMENCIATUTE. ... . S 3
5.3 International Union of Pure and Applied Chemistry (IUPAC) chemica. o1 eniature..... 3
5.4 Chemical Abstracts Service (CAS) chemical nomenclature.........i s 4
6 Chemical nomenclature systems for nano-objects and other relevant approaches..
Survey of NAN0-0DJECES ... N, NSO
7.1 LT3 1<) - P SO
7.2 Selection of public listings of nano-objects
7.3 Ranking of surveyed nano-objects............s
7.4 RANKING FESULES ..o ] e
8 Considerations for a nomenclature system for nar.c-o. iects
8.1 LT3 1<) - OO O OO
8.2 General considerations for chemical no.2endlature for nano-objects
8.3 Features of interest reported through 'S0, TC 229 survey mechaniSm ..., 12
8.4 Further identification and discussion of k:y features of nano-objects............cccr, 15
8.5 [llustrations of possible chemical nomeiiclature approaches for selected nano-objects... 15
8.6 Supplemental features of a chemical nomenclature system for nano-objects ................... 16
9 Coordination AN TIIMUIIG ...l e 19
Annex A (informative) General NOM( NLBTUTE SYSTEITIS ... 21
Annex B (informative) Selected rai.n-ooject-specific nomenclature systems...............cen 24
Annex C (informative) Selecteu public listings of NANO0-0DJECtS........iiiicc 26
BIDLEOZTAPIY ... e 36

© 1S0O 2014 - All rights reserved iii


https://www.stdhive.com/standards/bs-pd-isotr-147862014-pdf/

PD ISO/TR 14786:2014
ISO/TR 14786:2014(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. fo. the
different types of ISO documents should be noted. This document was drafted in accordance with ti.2
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be 1.2 suuject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Intrcduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the conveniri.ze c“users and does not
constitute an endorsement.

For an explanation on the meaning of ISO specific terms and e.:vressions related to conformity
assessment, as well as information about ISO’s adherence to the WTC or. 'ciples in the Technical Barriers
to Trade (TBT), see the following URL: Foreword - Supplementary infcrmation

The committee responsible for this document is ISO/TC 229, N 2no.2chnologies.
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Introduction

For the purposes of this Technical Report, the term nomenclature refers to the name and a minimum
set of descriptors which are uniquely assigned to a particular nano-object entity or complex. Advanced
measurementand instrumentation allowsusto “see” atthe nanoscale. Measurementtoolsand techniques
are improving our ability to distinguish among nano-objects with the same chemical composition, but
which behave differently, based on differences in size, shape or surface functionalization. Yet, the
application of established chemical nomenclature systems to describe differences among nano-objec.s
with the same chemical composition has limitations.

For the research and development community, including academia, nomenclature assists ia. he
communication of properties, effects and other relationships or interactions between nanc objects. It
also enables effective communication regarding the specific nano-object, which facilitates :epcatability
of experimental data by other scientists, replication by manufacturers, and applicatio: for and
protection of patents. For industry and consumer groups, specific names to dist.ngu!sh 1ano-objects
allow differentiation between products, facilitate patent applications and protect inc>llectual property
rights. Regulators rely on chemical nomenclature to characterize chemical sut'stance and manage the
associated environmental and health risks, if and where applicable.

This Technical Report presents an initial effort to support new work Item nro .oszis to pursue chemical
nomenclature that is specifically tailored to nano-objects. Itidentif’es c.teguries of nano-objects which
could require distinct nomenclature models and discusses essent.2l r.escriptors to support nano-
object nomenclature conventions. A future consideration will k'e to decide whether to undertake the
development of a searchable information system capable of caa'2guing a sizable library of names and
structural features. This Report also makes recommendations concerning collaboration with existing
chemical nomenclature organisations. Finally, this Technic.! R :port considers how the development of
nomenclature models for nano-objects will keep pace wth «nd incorporate new science and terminology.

It should be understood that the term “nanomater als” is broadly defined by ISO to encompass “nano-
objects” and “nanostructured materials”. In the future, consideration will be given to chemical and
nonchemical nomenclature for classes of “ianostructured materials, devices and systems at the
nanoscale, and strategic application areas.
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Nanotechnologies — Considerations for the development
of chemical nomenclature for selected nano-objects

1 Scope

This Technical Report is intended to provide information and analyses in support of the developient

of chemical nomenclature for the naming of “nano-objects”. “Nano-objects” have been definc~ in

ISO/TS 80004-1:2010 to mean “materials with one, two, or three external dimensions in the :>anoscale”,
with the nanoscale defined as the “size range from approximately 1 nm to 100 nm”. Nanc-ob,=cts are
further defined as nanoplates, nanofibres, and nanoparticles.

More specifically, the nano-objects that are the subject of this Technical Report are discrete chemical
entities rather than devices or mixtures (preparations). The nano-objects discussed in this Technical
Report are not intended to constitute an exhaustive list.

This Technical Report is intended to facilitate communications between Ceveioper s and potential users
of nomenclature including academia, industry, government and nor.-govorniaental organizations.

2 Normative references

The following referenced documents are indispensable for theapplication of this document. For dated
references, only the edition cited applies. For undatcd roferciices, the latest edition of the referenced
document (including any amendments) applies.

ISO/TS 27687:2008, Nanotechnologies — Terminologv.und definitions for nano-objects — Nanoparticle,
nanofibre and nanoplate

[SO/TS 80004-1:2010, Nanotechnologies — Vc<abulary — Part 1: Core terms
[SO/TS 80004-3:2010, Nanotechnnlog es— Vocabulary — Part 3: Carbon nano-objects
ISO/TS 80004-4:2011, Nanotechn~loy‘es — Vocabulary — Part 4: Nanostructured materials

3 Terms and definiticas

For the purposes of thi.. document, the terms and definitions given in ISO/TS 27687, ISO/TS 80004-1,
[SO/TS 80004-3, ISO, TS'.30004-4 and the following apply.

3.1

carbon nai otuhe

CNT

nanotub = composed of carbon

y'ote ' to ntry: Carbon nanotubes usually consist of curved graphene layers, including single-wall carbon
na. otubes and multiwall carbon nanotubes.

[SOURCE: ISO/TS 80004-3:2010, definition 4.3]

3.2

fullerene

molecule composed solely of an even number of carbon atoms, which form a closed cage-like fused-ring
polycyclic system with 12 five-membered rings and the rest six-membered rings

Note 1 to entry: Adapted from the definition in the [UPAC Compendium of Chemical Terminology.
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