
© ISO 2017

Workplace exposure — Assessment 
of dermal exposure to nano-
objects and their aggregates and 
agglomerates (NOAA)
Exposition sur les lieux de travail — Évaluation de l'exposition 
cutanée aux nano-objets et à leurs agrégats et agglomérats (NOAA)

TECHNICAL 
SPECIFICATION

ISO/TS
21623

Reference number
ISO/TS 21623:2017(E)

First edition
2017-11

iTeh Standards
(https://standards.iteh.ai)

Document Preview
ISO/TS 21623:2017

https://standards.iteh.ai/catalog/standards/iso/6381a37e-b574-4669-8fe7-f098c282f48b/iso-ts-21623-2017



﻿

ISO/TS 21623:2017(E)
﻿

ii� © ISO 2017 – All rights reserved

COPYRIGHT PROTECTED DOCUMENT

©  ISO 2017, Published in Switzerland
All rights reserved. Unless otherwise specified, 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
Ch. de Blandonnet 8 • CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11
Fax +41 22 749 09 47
copyright@iso.org
www.iso.org

iTeh Standards
(https://standards.iteh.ai)

Document Preview
ISO/TS 21623:2017

https://standards.iteh.ai/catalog/standards/iso/6381a37e-b574-4669-8fe7-f098c282f48b/iso-ts-21623-2017



﻿

ISO/TS 21623:2017(E)
﻿

Foreword.........................................................................................................................................................................................................................................iv
Introduction...................................................................................................................................................................................................................................v
1	 Scope.................................................................................................................................................................................................................................. 1
2	 Normative references....................................................................................................................................................................................... 1
3	 Terms and definitions...................................................................................................................................................................................... 1
4	 Dermal exposure to NOAA — Evidence and exposure routes................................................................................. 4

4.1	 General............................................................................................................................................................................................................ 4
4.2	 Source domains....................................................................................................................................................................................... 4
4.3	 Exposure routes...................................................................................................................................................................................... 5

5	 Stepwise approach for assessment of dermal exposure to NOAA...................................................................... 6
5.1	 General............................................................................................................................................................................................................ 6
5.2	 Step 1: Desk evaluation..................................................................................................................................................................... 7

5.2.1	 Step 1A: Evaluation of toxicological hazard based on NOAA composition..................... 7
5.2.2	 Step 1B: Screening for potential risks associated with dermal exposure to 

insoluble (non-flexible) NOAA.............................................................................................................................. 8
5.2.3	 Step 1C: Screening for potential risks associated with dermal exposure 

based on job title............................................................................................................................................................10
5.3	 Step 2: Observation of potential for dermal exposure........................................................................................11
5.4	 Step 3: Additional observation of worker behaviour..........................................................................................11
5.5	 Step 4: Quantification of NOAA............................................................................................................................................... 11
5.6	 Step 5: Evaluation and review................................................................................................................................................. 12

Annex A (informative) Industries associated with use of nanomaterials or nano-
enabled products...............................................................................................................................................................................................13

Annex B (informative) How to determine skin disruption?.......................................................................................................16
Annex C (informative) DeRmal Exposure Assessment Method (DREAM)....................................................................18
Annex D (informative) Inadvertent ingestion exposure................................................................................................................24
Annex E (informative) Exploring dermal exposure measurements of nanoparticles.....................................27
Bibliography..............................................................................................................................................................................................................................31

© ISO 2017 – All rights reserved� iii

Contents� Page

iTeh Standards
(https://standards.iteh.ai)

Document Preview
ISO/TS 21623:2017

https://standards.iteh.ai/catalog/standards/iso/6381a37e-b574-4669-8fe7-f098c282f48b/iso-ts-21623-2017



﻿

ISO/TS 21623:2017(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 on 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 the following 
URL: www.iso.org/iso/foreword.html.

ISO/TS 21623 was prepared by the European Committee for Standardization (CEN) Technical Committee 
CEN/TC 137, Assessment of workplace exposure to chemical and biological agents, in collaboration with 
ISO Technical Committee ISO/TC  146, Air quality, Subcommittee SC  2, Workplaces atmospheres, in 
accordance with the Agreement on technical cooperation between ISO and CEN (Vienna Agreement).
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Introduction

Dermal exposure assessment explores the dynamic interaction between environmental contaminants 
and the skin. In contrast to inhalation exposure assessment, the assessment of dermal exposure 
requires a different set of exposure considerations. During the last decades, the body of knowledge with 
regard to dermal exposure has expanded for many types of substances, which amongst others resulted 
in publications for the evaluation of dermal exposure to chemical substances that can be found, for 
example, in CEN/TR 15278, CEN/TS 15279, and ISO/TR 14294.

Currently, engineered/manufactured nanomaterials and nano-enabled products are produced and 
used on a wide scale. Occupational skin exposure to these substances can have biological relevance 
to human health. Potential adverse effects include local skin effects, systemic toxicity following skin 
absorption/uptake and inadvertent ingestion through the hand-to-mouth pathway. This document 
provides guidance for the evaluation of potential dermal exposure to manufactured nano-objects, their 
agglomerates and aggregates (NOAA).

This document is a compilation of the results of a pre-normative research project, executed under 
Mandate M/461 for standardization activities regarding nanotechnologies and nanomaterials as issued 
by the European Commission. This pre-normative research gives an overview of the mechanisms of 
occupational dermal exposure to nanoparticles or nano-enabled products. This includes potential 
concomitant for intake or uptake. It is based on relevant evidence of exposure for identified job 
titles. Part of the pre-normative research comprised experimental work on the skin penetration 
of nanoparticles, transfer of nanoparticles from a surface to the skin, and exploratory work on the 
feasibility to quantify dermal exposure to NOAA[4]-[6].
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