" EVS-EN ISO 10801:2010

EESTI STANDARD

Nanotechnologies - Generation of metal
nanoparticles for inhalation toxicity testing using
the evaporation/condensation method (ISO
10801:2010)

EESTI STANDARDIKESKUS EW/&

ESTONIAN CENTRE FOR STANDARDISATION




EESTI STANDARDI EESSONA

NATIONAL FOREWORD

Kéaesolev Eesti standard EVS-EN ISO

10801:2010 sisaldab Euroopa standardi EN

ISO 10801:2010 ingliskeelset teksti.

Standard on kinnitatud Eesti Standardikeskuse
31.12.2010 kéaskkirjaga ja joustub sellekohase

teate avaldamisel EXS Teatajas.

2.

Euroopa standardimisorg@ysatsioonide poolt
standardi teksti

rahvuslikele likmetele Eu a
kattesaadavaks tegemise %éev on
15.12.2010.

Standard on kattesaadav Eestiz@
standardiorganisatsioonist.

This Estonian standard EVS-EN ISO 10801:2010
consists of the English text of the European
standard EN ISO 10801:2010.

This standard is ratified with the order of
Estonian Centre for Standardisation dated
31.12.2010 and is endorsed with the notification
published in the official bulletin of the Estonian
national standardisation organisation.

Date of Availability of the European standard text
15.12.2010.

The standard is available from Estonian
standardisation organisation.

ICS 07.030

Standardite reprodutseerimis- ja levitamis6igus kuulub Eesti Standardikeskusele

Andmete paljundamine, taastekitamine, kopeerimine, salvestamine elektroonilisse slisteemi voi edastamine Ukskdik millises vormis voi
millisel teel on keelatud ilma Eesti Standardikeskuse poolt antud kirjaliku loata.

Kui Teil on kiisimusi standardite autorikaitse kohta, palun vétke Gihendust Eesti Standardikeskusega:
Aru 10 Tallinn 10317 Eesti; www.evs.ee; Telefon: 605 5050; E-post: info@evs.ee




EUROPEAN STANDARD EN ISO 10801
NORME EUROPEENNE
EUROPAISCHE NORM December 2010

ICS 07.030

English Version

otechnologies - Generation of metal nanopatrticles for
inhdigtion toxicity testing using the evaporation/condensation
% method (ISO 10801:2010)

Nanotechnologies - Génération Panoparﬁcules de métal Nanotechnologien - Erzeugung von Metall-Nanopartikeln
pour essais de toxicité par i tion en utilisant la zur Prifung auf Toxizitat nach Inhalation unter Verwendung
meéthode de condensation/évapo (ISO 10801:2010) des Verdampfungs-/Kondensationsverfahrens (1ISO

10801:2010)

This European Standard was approved by n 14 December 2010.

*
CEN members are bound to comply with the C NELEC Internal Regulations which stipulate the conditions for giving this European
Standard the status of a national standard without*any alteration. Up-to-date lists and bibliographical references concerning such national
standards may be obtained on application to the CE@ENELEC Management Centre or to any CEN member.

This European Standard exists in three official version}@ lish, French, German). A version in any other language made by translation
under the responsibility of a CEN member into its own la e and notified to the CEN-CENELEC Management Centre has the same
status as the official versions.

CEN members are the national standards bodies of Austria, Belgi o , Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,

Finland, France, Germany, Greece, Hungary, Iceland, Ireland, It tvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland,
Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerlan United Kingdom.

%O
SA

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

Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2010 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN ISO 10801:2010: E
worldwide for CEN national Members.



EVS-EN ISO 10801:2010

Foreword

This document (EN ISO 10801:2010) has been prepared by Technical Committee ISO/TC 229
“Nanotechnologies” in collaboration with Technical Committee CEN/TC 352 “Nanotechnologies” the
secretariat of which is held by BSI.

This European &tahdard shall be given the status of a national standard, either by publication of an identical
text or by endor t, at the latest by June 2011, and conflicting national standards shall be withdrawn at
the latest by June Z@

Attention is drawn to t ossibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CE C] shall not be held responsible for identifying any or all such patent rights.

According to the CEN/CEN C Internal Regulations, the national standards organizations of the following
countries are bound to implemgfiy this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech
Republic, Denmark, Estonia, ’%rid France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia,

Lithuania, Luxembourg, Malta, rlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain,
Sweden, Switzerland and the Unite Kﬁ]gdom.
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&ndorsement notice

The text of ISO 10801:2010 has been appr&gahy CEN as a EN ISO 10801:2010 without any modification.
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Introduction

The number of nanotechnology-based consumer products containing silver, gold, carbon, zinc oxide, titanium
dioxide and silica nanoparticles is growing very rapidly. The population at risk of exposure to nanoparticles
continues to increase as the applications expand. In particular, workers in nanotechnology-based industries
are at risk of b% exposed to manufactured nanoparticles. If nanoparticles are liberated from products, the
public could be sed as well.

There is currently ?@\ed, but growing, knowledge about the toxicity of nano-sized particles. The processes of
nanoparticle productiondnclude gas-phase, vapour-phase, colloidal and attrition processes. Potential paths of
exposure include inha , dermal and ingestion. Inhalation may arise from direct leakage from gas-phase
and vapour-phase proc s, airborne contamination of the workplace from deposition or product recovery
and handling of product, st-recovery processing and packingl”l. Exposure to manufactured nano-sized
particles might occur during uction, use and disposal in the ambient air or workplace and is of concern for

There are currently neither gen® ly accepted methods of inhalation toxicology testing for nano-sized
particles nor specific nanoparticle g afion methods for such testing. The ability to disperse respirable nano-
sized particles from powders has b an obstacle to evaluating the effects of inhalation of nano-sized
particles on the respiratory system. Althdugh it is possible to disperse nanoparticles in air from powders, the
size of the particles so generated may beéger than desired due to aggregation and agglomeration. In order
to gain vital information for evaluating the he&lth effects of nanoparticles by inhalation, nano-sized particles
need to be generated and transported to t environment containing experimental animals for testing
short- or long-term inhalation toxicity. The nan@article generation method based on evaporation of metal
(silver in this example) and subsequent conde@ation is capable of providing a consistent particle size
distribution and stable number concentrations, suit for short- or long-term inhalation toxicity study.

This International Standard provides a method for sta‘é—silver nanoparticle generation with particle sizes up
to 100 nm. A detailed method is described in Annex A. generation method provided here has sufficient
stability for continuous inhalation toxicity testing up to . The generated nanoparticles can be used in
various experimental systems, including high-throughput an cell-based labs-on-a-chip, a variety of
additional in-vitro methods [8F110I11] as well as the animal riments that may still be performed at this
time, which include, but are not limited to, whole-body, head-o d nose-only. The method is not limited to
the silver nanoparticles used in this example and may be used to wg\te other metallic nanoparticles with a

similar melting temperature and evaporation rate, such as gold. Ho r, this method is not applicable to the
generation of nanoparticles of all metals.
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Nanotechnologies — Generation of metal nanoparticles for
inhalation toxicity testing using the evaporation/condensation
method

Z3

1 Scope ()

This International Star? gives requirements and recommendations for generating metal nanoparticles as
aerosols suitable for inh@on toxicity testing by the evaporation/condensation method. Its application is
limited to metals such as @d and silver which have been proven to generate nanoparticles suitable for
inhalation toxicity testing usi technique it specifies (see Annex A).

)

2 Normative references ?/f .

7
The following referenced documents @e indispensable for the application of this document. For dated
references, only the edition cited appli For undated references, the latest edition of the referenced

document (including any amendments) ap iei

ISO/TS 27687, Nanotechnologies — Termino@and definitions for nano-objects — Nanoparticle, nanofibre
and nanoplate L .

7%
ISO 15900, Determination of particle size distribut% Differential electrical mobility analysis for aerosol
particles

ISO/IEC 17025, General requirements for the competenc\%sting and calibration laboratories
OECD Test Guideline (TG) 403, Acute Inhalation Toxicity) O@

e
OECD Test Guideline 412 (TG) 412, Subacute Inhalation Toxicity:@;?ay Study")

OECD Test Guideline 413 (TG) 413, Subchronic Inhalation Toxicity: 9?@? Study")

2

For the purposes of this document, the terms and definitions given in ISO/TS 27& and 1ISO 15900 and the
following apply.

3 Terms and definitions

31

differential mobility analysing system

DMAS

system used to measure the size distribution of submicrometre aerosol particles consisting of a DEMC, a
particle charge conditioner, flow meters, a particle detector, interconnecting plumbing, a computer and
suitable software

NOTE Adapted from ISO 15900:2009, definition 2.8.

1) Organization for Economic Cooperation and Development (OECD) publication.
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