
BSI Standards Publication

WB11885_BSI_StandardCovs_2013_AW.indd   1 15/05/2013   15:06

Nanotechnologies — Antibacterial 
silver nanoparticles — Specification of 
characteristics and measurement methods

PD ISO/TS 20660:2019



© ISO 2019

Nanotechnologies — Antibacterial 
silver nanoparticles — Specification 
of characteristics and measurement 
methods
Nanotechnologies — Nanoparticules d'argent antibactériennes —  
Spécification des caractéristiques et des méthodes de mesure

TECHNICAL 
SPECIFICATION

ISO/TS
20660

Reference number
ISO/TS 20660:2019(E)

First edition
2019-06

National foreword

This Published Document is the UK implementation of 
ISO/TS 20660:2019.

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 2019 
Published by BSI Standards Limited 2019

ISBN 978 0 580 91394 5

ICS 07.120

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

This Published Document was published under the authority of the 
Standards Policy and Strategy Committee on 30 June 2019.

Amendments/corrigenda issued since publication

Date Text affected

PUBLISHED DOCUMENTPD ISO/TS 20660:2019



© ISO 2019

Nanotechnologies — Antibacterial 
silver nanoparticles — Specification 
of characteristics and measurement 
methods
Nanotechnologies — Nanoparticules d'argent antibactériennes —  
Spécification des caractéristiques et des méthodes de mesure

TECHNICAL 
SPECIFICATION

ISO/TS
20660

Reference number
ISO/TS 20660:2019(E)

First edition
2019-06

PD ISO/TS 20660:2019



 

ISO/TS 20660:2019(E)
 

ii © ISO 2019 – All rights reserved

COPYRIGHT PROTECTED DOCUMENT

©  ISO 2019
All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may 
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting 
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address 
below or ISO’s member body in the country of the requester.

ISO copyright office
CP 401 • Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

PD ISO/TS 20660:2019



 

ISO/TS 20660:2019(E)
 

Foreword ........................................................................................................................................................................................................................................iv
Introduction ..................................................................................................................................................................................................................................v
1 Scope ................................................................................................................................................................................................................................. 1
2 Normative references ...................................................................................................................................................................................... 1
3 Terms and definitions ..................................................................................................................................................................................... 1
4 Symbols and abbreviations ....................................................................................................................................................................... 2
5 Characteristics and measurement methods ............................................................................................................................ 3

5.1 General ........................................................................................................................................................................................................... 3
5.2 Average size and size distribution of primary particles ...................................................................................... 4
5.3 Zeta potential ........................................................................................................................................................................................... 4
5.4 Specific surface area ........................................................................................................................................................................... 4
5.5 Total silver content .............................................................................................................................................................................. 4
5.6 Hydrodynamic size .............................................................................................................................................................................. 5
5.7 Silver nanoparticle number concentration..................................................................................................................... 5

6 Sampling ........................................................................................................................................................................................................................ 5
7 Test report ................................................................................................................................................................................................................... 5
Annex A (informative) Measurement methods for antibacterial silver nanoparticles .................................... 6
Annex B (informative) Relationship between silver nanoparticle characteristics and 

antibacterial performance ......................................................................................................................................................................... 8
Annex C (informative) Antibacterial performance test..................................................................................................................10
Bibliography .............................................................................................................................................................................................................................11

© ISO 2019 – All rights reserved iii

Contents Page

PD ISO/TS 20660:2019



 

ISO/TS 20660:2019(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 documents 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).

Attention is drawn to the possibility that some of the elements of this document may be the subject 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 Introduction 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 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

Silver nanoparticles have become one of the most widely utilized nanomaterials in consumer products 
for their antibacterial properties. The application of silver nanoparticles is increasingly being adopted 
in consumer products to control the growth of microorganisms on the surfaces or interiors of products. 
When silver nanoparticles interact with microorganisms silver ions are released, and these ions may 
affect and damage microorganisms in different ways. However, the mechanism behind the bactericidal 
effect is not well known[1]. There have been several possible mechanisms proposed in the scientific 
literature: 1) silver ions with positive electricity released from silver nanoparticles are able to rapidly 
bind to sulfhydryl groups on the surfaces of bacteria, which leads the structures of bacteria to change 
and become damaged, 2) the uptake of silver ions or small nanoparticles disrupts adenosine triphosphate 
production and DNA replication, and 3) silver nanoparticles and ions generate reactive oxygen species 
resulting in oxidative damage[2]-[4]. Other scientific evidence of the antibacterial performance of silver 
nanoparticle is listed in Annex B. The antibacterial properties of silver nanoparticles are related to 
their physicochemical characteristics.

Although antibacterial products that utilize silver nanoparticle are widely distributed in the 
market, most of these products are sold without providing information on the physicochemical and 
corresponding antibacterial characteristics of nanoparticles. Currently, most manufacturers provide 
specifications based on their own practices.

This document provides guidance for the specification of characteristics and relevant recommended 
measurement methods, referenced from other standards for silver nanoparticles in powder and colloidal 
forms that are intended for antibacterial applications in nanotechnology. The major measurement 
methods available to industry for the determination of parameters specified in this document are of 
course recommended in the specification. This document reviews selected measurement methods that 
are commonly used at present, and therefore will require updating on a regular basis.
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Nanotechnologies — Antibacterial silver nanoparticles — 
Specification of characteristics and measurement methods

1 Scope

This document provides guidance for the specification of characteristics and relevant measurement 
methods for silver nanoparticles in powder or colloidal forms that are intended for antibacterial 
applications in nanotechnology. 

This document is intended to aid the producer in providing the physicochemical characteristics of silver 
nanoparticles that have an antibacterial effect to the buyer.

This document does not cover considerations specific to health and safety issues either during 
manufacturing or use.

2 Normative references

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

ISO 26824, Particle characterization of particulate systems — Vocabulary

ISO/TS 80004-1, Nanotechnologies — Vocabulary — Part 1: Core terms

ISO/TS 80004-2, Nanotechnologies — Vocabulary — Part 2: Nano-objects

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 26824, ISO/TS 80004-1, ISO/
TS 80004-2 and the following apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

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

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

3.1
silver nanoparticle
nanoparticle composed of silver with all three external dimensions in the nanoscale

[SOURCE: modified from ISO/TS 80004-2, 4.1, modified]

3.2
primary particle
Original source particle (3.1) of agglomerates (3.4) or aggregates (3.5) or mixtures of the two

Note 1 to entry: Constituent particles (3.3) 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, 1.4]
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