PD ISO GUIDE 35:2017

Reference materials — Guidance for characterization
and assessment of homogeneity and stability

bsi.


https://www.stdhive.com/standards/bs-pd-iso-guide-352017-pdf/

PD ISO GUIDE 35:2017

PUBLISHED DOCUMENT

National foreword

This Published Document is the UK implementation of ISO
GUIDE 35:2017.

The UK participation in its preparation was entrusted to Technical
Committee RMI/1, Reference Materials.

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 prczisions
of a contract. Users are responsible for its correct application.

© The British Standards Institution 2017
Published by BSI Standards Limited 2017

ISBN 978 0 580 86736 1
ICS 71.040.30

Compliance with a British Standard ca»10. confer immunity from
legal obligations.

This Published Document was publich *d nunder the authority of the
Standards Policy and Strategy Ceinmitcee on 31 October 2017.

Amendments/corrigenda i-suud since publication

Date Te. 't af’ected



https://www.stdhive.com/standards/bs-pd-iso-guide-352017-pdf/

PD ISO GUIDE 35:2017

GUIDE 35

Fourth edition
2017-08

Reference materials — Gui’ance for
characterization and assessnient of
homogeneity and stability

Matériaux de référence — Lignes di c-tricis pour la caractérisation
et I'évaluation de I'homogénéité ev e Ic stabilité

Reference number
ISO GUIDE 35:2017(E)

©1S0 2017


https://www.stdhive.com/standards/bs-pd-iso-guide-352017-pdf/

PD ISO GUIDE 35:2017
ISO GUIDE 35:2017(E)

COFYRIGHT PROTECTED DOCUMENT

© IS0 201, Pubiished in Switzerland

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. ~ 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

ii © ISO 2017 - All rights reserved


https://www.stdhive.com/standards/bs-pd-iso-guide-352017-pdf/

PD ISO GUIDE 35:2017

ISO GUIDE 35:2017(E)
Contents Page
FOT@WOTT ... vi
IIETOAUICEIONN ... vii
1 S0P ... 1
2 Normative references
3 Terms and definitions
4 Symbols
5 COMVEIEIOILS ... o 4
6 An overview of reference material production ...,
6.1 155 4 ) ) OSSOSO S
6.2 Summary of project design............cocvrne
6.3  Acquisition of starting material
6.4  Feasibility studies. ...,
6.5 Reference material processing..........
6.6 Homogeneity assessment..........n:
6.7  Stability @SSESSIMENT ... O st
6.8 Choice of MeasSUremMent PrOCEAUIES ... e oo
6.9 Metrological traceability
6.10 Characterization and uncertainty evaluation
6.11  CommUEability @SSESSIMENT ..o T e
6.12 Transportissues............
6.13  Value assignment
6.14 Stability monitoring
6.15 Reference materials produced in repuated batches.......... e
7 AssesSMENt Of NOMMOGEIMEITY ...
7.1 Preamble ..., W VIR NR——
7.2 Need for an experimental hoi110g 2neity study ..
7.3 Properties to be studied: .
7.4 Statistically valid Sampi’ig € CheMES.......ccciiiiiiieeine s
7.4.1  Minimum auisber of units for a homogeneity study
7.4.2  Use of s*atittical pOWET analySis ...
7.4.3  Samriu g stiategy for a homogeneity StUdY ...
7.5 Choice and cc«duct of the measurement procedure for a homogeneity study ... 14
7.5.1  CLnice of MeasuremMent ProCEAUIE. .. ... 14
7.5.2.0 Unnuuct of measurements for homogeneity studies...........csen 14
7.6 HOomMOg LIty STUAY A@SIGIIS. ..ottt 16
7.4 Chjective of @ homOZENEItY STUAY ..o 16
7.6.2  The basic homogeneity study design - measurement in a single run................. 17
7.5.3  Randomized BIOCK deSIZN ... 18
7.6.4  Balanced nested design
7.6.5  AlteINAtIVE STTATEZIES ..ot
7. Evaluating @ homogeneity StUAY ...
7.7.1  Initial inspection for measurement trends and outliers.........
7.7.2  Inspection for processing trends ...
7.7.3  Evaluation of the between-unit term - basic design...........ccc......
7.7.4  Evaluation of the between-unit term - randomized block design
7.7.5  Evaluation of the between-unit term - balanced nested design.........
7.7.6  Other homogeneity designs and alternative estimation methods
7.8  Insufficient repeatability of the measurement proCedure ...
7.9  Within-unit ROMOZENEILY ...

7.9.1  Assessing the need for within-unit homogeneity study
7.9.2  Testing for significant within-unit heterogeneity
7.9.3  Assessing minimum SAMPIE SIZe............iiiiiiiisess s

© 1S0 2017 - All rights reserved iii


https://www.stdhive.com/standards/bs-pd-iso-guide-352017-pdf/

PD ISO GUIDE 35:2017

ISO GUIDE 35:2017(E)
7.10  Check for sufficient homogeneity ...
7.11 Uncertainty evaluation from homogeneity studies
8 Assessment and monitoring of StAbIlITY ...
8.1 Preamble ...,
8.2 Assessment of stability
8.2.1  Requirement for stability aSSeSSIMENT. ...t
8.2.2  Types of (IN)Stability ...
8.2.3  General methods for assessment of stability ...
8.2.4  Need for experimental study of stability.........cnn
8.3 Classification of stability StUIES ...
8.3.1  GENETAL. ..o
8.3.2  C(lassification according to conditions of measurement
8.3.3  Classification according to stability study duration and conditions................... 29
8.3.4  C(lassification by study ODJECIVE ... -
8.3.5 Designs for different storage and treatment conditions
8.4 General requirements for effective stability studies
8.4.1 Overview of requirements...........occors
8.4.2  Selection Of UNITS. ... \.
8.4.3  Suitable measurement procedure(s) for stability studies ...t o s
8.4.4  Appropriate experimental deSIGN ...t e e
8.5 Evaluation of stability study reSults ... s
8.5.1  General considerations for stability study data treatme. +
8.5.2  The basic stability study: multiple points in tirae ¢ t a single storage condition...35
8.5.3  ISOCHIONOUS AESIZNS ..o o e
8.5.4  Accelerated stability studies with multiple exposuie conditions....
8.5.5  Additional sources of random variaticn i1z sta™ilty studies ...
8.6  Action on finding of a significant trend in a stablity S5UdY ...
8.7 Uncertainty evaluation from stability studies ...,
8.7.1  General considerations for uncertainv «valuation from stability studies.........
8.7.2  Sources of uncertainty in predicted change over time ...
8.7.3  Estimation of stability uncerta'ntics in the absence of significant trends.............
8.7.4  Evaluation of stability uncer ‘ai: ties in the case of a known significant trend...... 44
8.8 Estimation of storage lifetime (“si eli'i.fe”) from a stability study
8.9 Instructions for use relateu to i-an'.gement of stability ...
8.10  Stability MONITOTING ..o
8.10.1 Requirements £ar TAONIEOTIIE ..o seesessesssisee s
8.10.2 Choice of inilia> mouitoring point and monitoring interval(s) ... 45
8.10.3 Experiment.” approaches and evaluation for stability monitoring............cccecccce 47
9 Characterization of #132 I Aterial ... 48
9.1 Preamble
9.2 Establishing me rological traceability ... 49
O.2.1 1 B UIIICHIPIE e
9.2.2 Metrological references
9.2.3 . TYPES Of MEASUTANIAS ..o
€ 2.4  Effect of sample preparation or pre-treatment. ... 50
205 Verification of trac@ability ... 51
3 Ch' racterization using a single reference measurement procedure (as defined in
ISO/IEC Guide 99) in a single 1aboratory . ... 51
9.3.1  Characterization by a reference measurement procedure without direct
comparison with a CRM of the same Kind..........c.cosssssssssnsenn 51
9.3.2  Characterization by value transfer from a reference material to a closely
matched candidate reference material using a single measurement
procedure performed by one laboratory ...
9.3.3  Selection of RM units for single-laboratory characterization...
9.3.4  Formulation Methods .. ...
9.4 Characterization of a non-operationally defined measurand using two or more
methods of demonstrable accuracy in one or more competent laboratories.............cccc..... 54
iv © ISO 2017 - All rights reserved


https://www.stdhive.com/standards/bs-pd-iso-guide-352017-pdf/

PD ISO GUIDE 35:2017
ISO GUIDE 35:2017(E)

9.4.1 Concept....
9.4.2  Study design.
9.4.3  Evaluation ...,

9.4.4  Single-laboratory multi-method studies
9.5 Characterization of an operationally defined measurand using a network of

COMPELENT IADOTATOTIES ..ot 58
0.5.1  COMICEPE e 58
O.5.2  SEUAY SETUD oot 58
9.5.3  Evaluation /
9.6 Purity ...
0.60. 1 GEIIETAL ..o
9.6.2  Direct determination Of PUITLY ... S e
9.6.3  Indirect determination of purity
9.7 06 125 0L 7SI S S
9.7.1  Materials certified based on provenance............ b B 60
9.7.2  Materials certified for identity based on measurements........c........ A 60
9.8 PreSENCE/aDSEIICE ........ooooiiiisie e
9.9 Ordinal Scales ...
9.10 Qualitative properties ...
9.11 Characterization of non-certified values
10 Evaluating measurement UNCertainty ... b e 63
10.1 Basis for evaluating the uncertainty of a property value ¢€2/CRM...........cc, 63
10.2  Basic model for a batch characterization ...l e 64
10.3  Uncertainty SOUICES ...

10.4 Coverage intervals and factors

Annex A (informative) Design and evaluation of stu.'ies for che characterization of a
method-independent measurand using tw~ 01 more methods of demonstrable
accuracy in one or more competent labor itories

Annex B (informative) Statistical approaches

Annex C (informative) EXAMIPLES ...l et
Annex D (informative) Measurement wcer fainty evaluation.............sssnnnns 99
Bibliography ... "I 1121015 50 5 50 505 80 50 80 010 80 80 R4 R R R R RS R R 101

© IS0 2017 - All rights reserved v


https://www.stdhive.com/standards/bs-pd-iso-guide-352017-pdf/

PD ISO GUIDE 35:2017
ISO GUIDE 35:2017(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. fo. the
different types of ISO documents should be noted. This document was drafted in accordance wich 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 voluntary nature of standards, the muaring of ISO specific terms and
expressions related to conformity assessment, as well as inform~tio. about ISO's adherence to the
World Trade Organization (WTO) principles in the Technical Farr ers o Trade (TBT) see the following
URL: www.iso.org/iso/foreword.html

This document was prepared by Technical Commitiee ISO/REMCO, the Reference Materials
Committee of ISO.

This fourth edition cancels and replaces the third ea tior (ISO Guide 35:2006).
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Introduction

The production of reference materials (RMs) is a key activity for the improvement and maintenance
of a worldwide coherent measurement system. As detailed in ISO Guide 33[1], RMs with different
characteristics are used in measurements, such as calibration, quality control, proficiency testing
and method validation, as well as for the assignment of values to other materials. Certified reference
materials (CRMs) are also used to confirm or establish metrological traceability to conventional scales,
such as the octane number, hardness scales and pH.

To be comparable across borders and over time, measurements need to be traceable to appropriate and
stated references. CRMs play a key role in implementing the concept of traceability of measuircm2nt
results in chemistry, biology and physics among other sciences dealing with substances.an' materials.
Laboratories use these CRMs as readily accessible measurement standards to establisi. tra-eability
of their measurement results to International Standards. The property values carried Yy « CRM can
be made traceable to the International System of Units (SI) or other international.'s- a_reed references
during production. This document explains how approaches can be developed tha* will lead to well
established property values, which are made traceable to appropriate stated reisrences.

For reference material producers (RMPs), there is an International Standara <nd three ISO Guides
that support the production and certification of RMs to ensure that the qua ity of the RMs meets the
requirements of the end users.

— IS0 17034 outlines the general requirements to be met by ar RMP 1o demonstrate competence.

— ISO Guide 35 provides more specific guidance on techn. -al issues and explains the concepts
for processes such as the assessment of homogeneity, stability and characterization for the
certification of RMs.

— ISO Guide 31[2] describes the contents of certificates ior CRMs, and of accompanying documents for
other RMs, respectively.

— ISO Guide 30[68] contains the terms and ¢ efiritions related to reference materials.

Alongside developments in RM producticn approaches, the range of classes of RMs is growing with
advances in technology, increasing ‘h< need for more widely applicable technical guidance in RM
production. In addition, increasing =se ¢£1SO/IEC 17025[52] and ISO 15189I71] by laboratories has led to
greater demand for clear stateme.:ts cf metrological traceability.

This document provides cetuiled guidance on a larger range of homogeneity study designs, and
describes a wider range of _*~bility management strategies than ISO Guide 35:2006. It also contains
specific provisions concer ning the establishment of metrological traceability in RM production.
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Reference materials — Guidance for characterization and
assessment of homogeneity and stability

1 Scope

This document explains concepts and provides approaches to the following aspects of the production of
reference materials:

— the assessment of homogeneity;

— the assessment of stability and the management of the risks associated with possible stability issues
related to the properties of interest;

— the characterization and value assignment of properties of a reference material;
— the evaluation of uncertainty for certified values;
— the establishment of the metrological traceability of certified property values.

The guidance given supports the implementation of ISO 17034. Other approaches may also be used as
long as the requirements of ISO 17034 are fulfilled.

Brief guidance on the need for commutability assessment (6.11) is given in this document, but no
technical details are provided. A brief introduction for the characterization of qualitative properties
(9.6 to 9.10) is provided together with brief guidance on sampling such materials for homogeneity
tests (Clause 7). However, statistical methods for the assessment of the homogeneity and stability of
reference materials for qualitative properties are not covered. This document is also not applicable to
multivariate quantities, such as spectral data.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 3534-2, Statistics — Vocabulary and symbols — Part 2: Applied statistics
[SO 3534-3, Statistics — Vocabulary and symbols — Part 3: Design of experiments
[SO Guide 30, Reference materials — Selected terms and definitions

ISO/IEC Guide 99, International vocabulary of metrology — Basic and general concepts and associated
terms (VIM)

NOTE The International vocabulary of metrology will hereafter be referred to as the “VIM”.

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO Guide 30, ISO/IEC Guide 99,
ISO 3534-2, 1SO 3534-3 and the following apply. The definitions in ISO Guide 30 take precedence where
more than one definition for the same term exists.

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

— ISO Online browsing platform: available at http://www.iso.or
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