PD ISO/TS 7833:2024

Nanotechnologies — Extraction
method of nanomaterials from lung
tissue by proteinase K digestion

°
bSl. Documents

Document Sharing Hub

Full document details: PD ISO/TS 7833:2024


http://www.avadocuments.com/doc/pd-iso-ts-7833-2024
http://www.avadocuments.com/doc/pd-iso-ts-7833-2024

PUBLISHED DOCUMENT

National foreword

This Published Document is the UK implementation of ISO/TS 7833:2024.

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 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 19447 0
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 29 February 2024.

Amendments/corrigenda issued since publication

Date Text affected

Documents

Document Sharing Hub

Full document details: PD ISO/TS 7833:2024


http://www.avadocuments.com/doc/pd-iso-ts-7833-2024
http://www.avadocuments.com/doc/pd-iso-ts-7833-2024

Technical
Specification
ISO/TS 7833
Nanotechnologies — Extraction First edition
method of nanomaterials from lung 2024-01
tissue by proteinase K digestion
Nanotechnologies — Méthode d'extraction de nanomatériaux
d'organes par digestion par protéinase K
Documents
Reference number :
ISO/TS 7833:2024(en) © I1SO 2024 Document Sharing Hub

Full document details: PD ISO/TS 7833:2024


http://www.avadocuments.com/doc/pd-iso-ts-7833-2024
http://www.avadocuments.com/doc/pd-iso-ts-7833-2024

ISO/TS 7833:2024(en)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2024

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 o Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org
Published in Switzerland

Documents

© IS0 2024 - All rights reserved .
Document Sharing Hub

ii
Full document details: PD ISO/TS 7833:2024


https://www.iso.org
http://www.avadocuments.com/doc/pd-iso-ts-7833-2024
http://www.avadocuments.com/doc/pd-iso-ts-7833-2024

ISO/TS 7833:2024(en)

Contents Page
Foreword
Introduction
1
2
3
4 Symbols and abbreviated terms
5 Materials - PK digestion buffer and optimal concentration for lung tissue digestion ... 2
6 TeChNICAL @ QUEPIMIEIIE ...
6.1 Vessels ...,
6.2 Heat block or water bath ..
6.3 Drying oven ...
6.4 IVEICTO DATT ITUTL e
6.5 Microcentrifuge o1 UIraCeNEITIUZE ... 3
6.6 Bath sonicator
6.7 P D LS et
7 PTOCEAUIES ..ot 3
7.1 Preparation of lung tissue sample for digeStion ... 3
7.1.1  Sampling and drying for lung tissue SAmPles........eee e 3
7.1.2 Homogenisation of dried tissue slices
7.2 Tissue diGESTION DY PR ..o
7.3 Collection of nanomaterials and preparation for instrumental analysis............c. 4
8 Methodological considerations for the digestion by PK..........nn
8.1 Separative collection of nanomaterials from their ionic counterparts..
8.2 Types of nanomaterials applicable to this method ...
8.3  The impact of blood in organs on this Method ...
Annex A (informative) Recovery efficiency of nanomaterials from the spiking experiment and
identification of nanomaterials with TEM after PK digestion ..., 5
Annex B (informative) Evaluation of the optimal PK digestion buffer for lung tissue digestion............. 8
Annex C (informative) Evaluation of the optimal concentration of PK for tissue digestion.................. 9
Annex D (informative) Efficacy of tissue digestion with/without drying and powderisation......... 10
Annex E (informative) Comparison of tissue digestion with/without perfusion................c. 11
BIDLEOGIAPIY ...t 13
Documents

© IS0 2024 - All rights reserved .
Document Sharing Hub

iii
Full document details: PD ISO/TS 7833:2024


http://www.avadocuments.com/doc/pd-iso-ts-7833-2024
http://www.avadocuments.com/doc/pd-iso-ts-7833-2024

ISO/TS 7833:2024(en)

Foreword

[SO (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
[SO/IEC Directives, Part 2 (see www.iso.org/directives).

[SO 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) principlesin 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

Quantification of nanomaterials deposited in organs is important to evaluate the lung burden in an
inhalation toxicity study and organ distribution in toxicokinetics studies[3I4I[2]. Owing to the long retention
period of nanomaterials deposited in the alveoli in an inhalation setting, the OECD revised the subacute
and subchronic inhalation test guidelines, TG 412 and TG 413 respectively, to include lung burden analysis
when testing poorly soluble nanomaterials[31[4l. However, the lung burden analysis method varies depending
on the nanomaterials, thus the development of standard methods is highly needed. In addition, a new or
revised OECD toxicokinetics test guideline (i.e. TG417) is needed to accommodate nanomaterialsl@l[Z],
Furthermore, OECD launched a new project (1.10) for developing a guidance document on the determination
of concentrations of nanoparticles in biological samples for (eco)toxicity studiesl8l. ISO/TR 22019 addresses
considerations for performing toxicokinetic studies with nanomaterials. However, standard methods to
measure concentrations of nanomaterials deposited in organs are needed to complement TG 412, TG 413
and ISO/TR 22019.

Quantification of nanomaterials in organs can be divided into two steps:
a) collection of nanomaterials from organs;
b) quantification of nanomaterials using instrumental analysis.

To collect nanomaterials deposited in organs, chemical or enzymatic digestion methods can be used. The
ultimate goal of step a) is to collect the particle in particle-form (i.e. the same material that animals were
exposed to) rather than the ionic counterparts. However, many of the chemicals used for digestion such
as hydrogen chloride, nitric acid, and hydrofluoric acid can ionize some nanomaterials or damage their
structurel2l[19], Among nanomaterials, metals or metal oxides can be dissolved by chemicals for digesting
organs. Thus, the measured amount of metal ions in organs treated with these digestion chemicals would
not be the amount of nanomaterials inhaled. It could be the ionic counterparts of these nanomaterials as well
as the same metal present as endogenous ions in the organ[11ll12], Although carbon-based nanomaterials
such as carbon nanotubes (CNTs), graphene, and nanodiamonds are not dissolved by chemical digestion,
the structure of the carbon-based nanomaterials can undergo alterations including defects and oxidation[2l.
The second step is the quantification of nanomaterials by instrumental analysis including methods such as
inductively coupled plasma mass spectrometry (ICP-MS), fluorometry, and optical absorbance spectrometry.
Because the instrumental analysis is diverse and needs to correspond to the physicochemical properties of
the nanomaterial analysed, this document focuses on the method of extracting nanomaterials from organs.

In contrast, the enzymatic digestion of the mixture of powderised lung tissue and nanomaterials in vitro,
and lung tissue instilled nanomaterials in vivo using proteinase K (PK) can successfully dissolve tissues
with less alterations of the structure of carbon-based nanomaterials and many metal oxides compared to the
chemical digestion method[13]. This method allows to collect nanomaterial particles separately from their
ionic counterparts dissolved in supernatants. In a previous study, the PK digestion successfully digested
lung tissues, and it was possible to separately collect carbon-based nanomaterials including carbon black,
carbon nanotube, carbon nanofibre, graphene, and nanodiamond[13l. Other studies have also demonstrated
the use of this method to successfully collect and quantify single-walled carbon nanotubes (SWCNTs)
instilled into mouse lung, CNTs spiked into rat lung tissue, and microplastics in marine invertebrates
species[21l141[15], However, misleading or inaccurate results may occur if nanomaterials are dissociated
or dissolved during the process of enzymatic digestion. The examples of nanomaterials for which the PK
digestion method is applicable or not applicable are listed in Annex A. Although this document focuses on
the lung tissue digestion, it can be further applicable to other tissues. However, organs besides the lung
should be tested for their validity based on this document because the efficacy of PK for tissue digestion
varies by the organ-specific nature. Therefore, an optimized procedure to extract nanomaterials from lung
tissue is highly needed as a part of recommendations and guidelines on how to conduct lung burden analysis
or toxicokinetic studies.
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