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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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

In exceptional circumstances, when a technical committee has collected data of a different kind from that
which is normally published as an International Standard (“state of the art”, for example), it may decide by a
simple majority vote of its participating members to publish a Technical Report. A Technical Report is entirely
informative in nature and does not have to be reviewed until the data it provides are considered to be no
longer valid or useful.

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.

ISO/TR 10989 was prepared by the ISO Committee on reference materials (REMCO).
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Introduction

Reference materials (RM) are a major tool for assuring quality and reliability of results obtained in analysis
and testing. Laboratories active in these fields often face problems in identifying reference materials which suit
their needs. Although a large number of producers of (certified) reference materials exist, presentation of the
product spectrum of each of these producers is largely heterogeneous and follows quite different principles
which, in particular, causes the above problem.

It was therefore considered necessary to conduct a study into existing schemes for RM categorization with a
specific view to possible harmonization approaches.

This document reports on existing categorization schemes, describes the principles and the layout of a
harmonized scheme, and contains a comprehensive list of keywords recommended for RM categorization.
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TECHNICAL REPORT ISO/TR 10989:2009(E)

Reference materials — Guidance on, and keywords used for,
RM categorization

1 Scope
This Technical Report covers

a) the results of a study into, and comparison between, existing classification and categorization schemes
for reference materials,

b) the development of reference material (RM) features and characteristics upon which a harmonized and
consistent categorization scheme could be based, and

c) approaches for making the categorization scheme adaptive to new RM needs and developments.

The development of a harmonized categorization scheme aims at facilitating a transparent and comparable
presentation of reference [materials' by producers, and the identification of \reference materials by users. The
intended categorization scheme was conceived to meet the needs of modern forms of information
presentation and retrieval, i.e. intefnet-based cataloguestandydatabases, and has been developed specifically
with the view to being used this way.

2 Abbreviated terms

ccam Consultative Committee for Amount of Substance — Metrology in Chemistry
COMAR International database for certified reference materials

CRM Certified reference material

ERM® European Reference Materials

ILAC International Laboratory Accreditation Cooperation

IRMM Institute for Reference Materials and Measurements

LGC Laboratory of the Government Chemist

RM Reference material

VIRM Virtual Institute for Reference Materials

3 Existing categorization schemes
Eight major categorization schemes have been analysed, namely:
— the scheme as proposed by ILAC;

— the scheme applied and used by LGC Promochem (for presentation of RM in 5 field-specific catalogues:
clinical, environmental, food, inorganic, physical);

© 1SO 2009 — Al rights reserved 1
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— the COMAR scheme;

— the scheme provided by the VIRM database;

— the scheme used for presentation of the product spectrum by FLUKA Chemie AG;
— the IRMM scheme;

— the ERM® scheme;

— the scheme used by the CCQM for categorization of CMCs.

Most of these schemes use different perspectives on RM for categorization, and as a rule in a mixed
(heterogeneous) form. In particular, this becomes obvious from the categorization scheme used by the VIRM
initiative which uses “discipline” and a “generic term” as categorization criteria. The term list for “discipline” is
not comprehensive, but homogeneous to a certain extent, while the term list for “generic” mixes up matrices
and/or origins of (C)RM with properties and even uses and applications. Analyte and matrix are not
categorized in the VIRM scheme. It should, however, be noted that VIRM uses more than one criterion for
(C)RM description.

Main perspectives are the (certified, if applicable) reference property carried by the material, the field of
application, and the analyte and/or matrix. The extent to which the different perspectives are mixed is different
for different schemes, but a certain heterogeneity is always present. LGC Promochem simply sub-divides the
whole set of available RM and assigns the sub-groups to five different catalogues with the aim to assure that
the within-catalogue categorization scheme-doesnot-become,tooheterogeneousand matches terminologies
established within the different fields-of application.'Although-the CCQM scheme-is'the most homogeneous of
all schemes considered, the degree of detailing is_notyvery, high. A-scheme designed to facilitate the
identification of reference materials by users“should" therefore ‘be" designed by integration of the various
reasonable approaches of the above (and other, if available) schemes.

For pharmaceuticals, the USP/madelisfor, drug:characterization,was,-investigated with a clear view to
therapeutical categorization which is mainly,governed; by defining>(groups of) active agents with specific
potency and, consequently, specific uses and applications.

4 The harmonized scheme

4.1 Basic principles

Given the results of the above preliminary study, the following basic ideas can be developed for a harmonized
categorization scheme.

Depending on the intended purpose of a reference material, the valuable property (i.e. the one a customer
pays for and which normally also distinguishes this specific material from the rest) may be of different kinds.
There are RM carrying an obviously material-dependent property, however the material itself is of minor or no
interest to the user since the user is interested only in this specific property. This is the reason why “single”
categorization schemes are normally heterogeneous.

EXAMPLE 1 An oil may be produced to carry a certain value of viscosity, and customers will not (or at least only to a
minor extent) be interested in knowing whether the oil is mineral or synthetic. On the other hand, for a transformer oil
developed for residue analysis (e.g. PCBs), viscosity may be of minor or no interest to the user since the analytical
method of choice normally includes a matrix separation.

Heterogeneous categorization schemes often create problems in assigning the appropriate category to a
specific material, especially when more than one apply. On the other hand, the degree of detailed description
may be extremely different for the different categories of the scheme.

EXAMPLE 2 Compare a group named “low alloy steels” with a group called “life science applications”. The latter is
clearly in disadvantage.
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It cannot be the intention of the categorization scheme to assign a unique keyword sequence to each and
every RM, existing or intended to be produced. This makes such a scheme different from e.g. the unique
identification of a substance by a CAS number. The only intention is to provide a descriptive tool allowing the
creation of sufficiently large (for representativeness) and sufficiently fine-tuned groups of resembling RM.
Group sizes may significantly vary from group to group depending on the total number of RM available on the
market for the specific purpose, and the (economic and scientific) importance of this share.

Given this, an ideal categorization scheme should be
a) “as distinctive as possible” (i.e. a possibly more detailed description for distinction), and

b) *“as appropriate as necessary” (i.e. good enough for separating between different purposes/uses, but not
unique).

These goals cannot be achieved within the framework of one single, stiff categorization scheme even if one
allows the scheme to be (extremely) heterogeneous.

4.2 Layout

Reference materials should therefore be categorized in a more descriptive, flexible approach. This approach
describes the material according to the three criteria identified earlier, namely

(certified) reference property — (field of) application — analyte and matrix.

For each of the three rcriteria, lists ,of, keywords, (i.e.groups yand, subgroups) are given in Annex A.
Criteria/descriptions of a specific:RM (consider the"oil'carrying-a-value for Viscosity) which do not apply may
be left out in the description. This should appropriately be indicated,in the presentation.

The keywords of the categorization schemes used or proposed by ILAC, LGC Promochem (five catalogues),
COMAR, FLUKA, IRMM, ERM®, and the CCQM. (as‘studiéd under Clause 3) have been split off according to
the three criteria (or lperspectives)ito.lookiatan:RMFromthe collation ofckeywords from all schemes, the list
as presented in Annex A was generated:This “symbiosis?listwas created with the intention of either including
a specific keyword from a particular categorization scheme or making sure that a coarse category (e.g. “high-
purity chemicals”) could be described by a combination of criteria from the symbiosis list.

Reference materials carrying two or more different reference properties cannot be described by a single
category sequence.

EXAMPLE A silicon nitride certified for trace element content and phase composition.

In such situations, several keyword sequences (according to the number of reference properties carried by the
material) can be attributed. From the point of view of information retrieval, this will ensure that the material can
be found and compared with competitive materials for all purposes/uses for which it is intended.

4.3 Recommendations

The keywords as listed in Annex A are intended for structuring, in a harmonized way, the presentation of any
particular set of reference materials offered to the customer. They may be applied to any presentation form,
but apply mainly to databases and catalogues, both electronic and printed. The keyword list of Annex A is not
exhaustive, in particular with a view to new categories emerging on the basis of scientific and technical
progress.

It must also be pointed out that the scheme as proposed in Annex A does not affect the producer's internal
scheme of attributing serial or otherwise structured numbers to particular materials. It is for external
presentation, search and retrieval purposes only.

The scheme could be understood as an offer made to RM producers. Depending on the intention of the

producer and the kind of material, producers may select the degree of detail they implement in the keyword
sequence. Certainly the recommendation for an “as good as possible” description using the available category

© 1SO 2009 — Al rights reserved 3



ISO/TR 10989:2009(E)

keywords can be given, but it is up to the producer to decide whether or not a particular keyword applies and
should be included in the presentation.

Producers should therefore decide about the number of criteria they wish to apply for structuring their
production profile presentations. It is in no way mandatory to use all ordering criteria. In principle, any set of
reference materials should be categorized

a) with a satisfactory degree of distinction between the different materials, but
b) without the intention to make all categories unambiguous.

The above principle equally applies to the number of criteria used, and the keyword sub-level attributed to a
particular reference material.

EXAMPLE Depending on the position of a particular producer of food reference material in the market, it may be
sufficient to use the category “beverages” if it is known that the producer specializes in, for example, non-alcoholic
beverages. If this is not the case, a lower sub-level (e.g. “alcoholic and low alcohol beverages”) can be chosen in order to
distinguish these products from others.

It is, however, not recommended to mix up categories originating from, and belonging to, different aspects/
criteria of categorization.

5 Reporting attributed keywords

For electronic search and data| retiieval, catalogue search using|the'  descriptive’ keywords in the three
categories as given is recommended. Producers and distributors of reference materials operating data
retrieval systems which are publicly accessibléldnd/or!provide [productilists or catalogues should analyse the
ways (i.e. perspectives) used by customers to seek information on the availability of a specific reference
material meeting customers' needs. Experience shows, that -almost all three main perspectives (certified
property, field of application, and analyte/matrix combination) are, used by customers potentially interested in
reference materials.

Providers of electronic or written data collections on reference materials (producers, distributors, consultants,
etc.) should therefore:

a) categorize each material available as fully as possible according to the keywords given in Annex A;

b) indicate, for each material, the above defined descriptive keywords in an appropriate form (possible forms
are, for example, sub-headers on printed material specifications and/or in printed catalogues, and specific
search fields in electronic data collections);

c) provide search tools for the above defined keywords (catalogue search).

It is not always feasible, in some cases even senseless, to attribute keywords for all three main
perspectives/criteria to any particular reference material. Reference materials for, for example, dimensional
properties do not contain “analytes”, and the material they are made of is normally of minor importance (at
least for the user). In those cases, the corresponding categorization field should be left blank or filled in with
“n/a” (see also Clause 4).

Thus, a complete categorization may look like:

reference property: nutritional properties

application: food analysis

analyte: ethanol and alcohol congeners
matrix: alcoholic and low alcohol beverages

It describes the property as nutritional, the field of application as food analysis, the analyte as ethanol and
alcohol congeners, and the matrix as alcoholic and low alcohol beverages. There may be doubts whether an
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alcoholic content is actually a “nutritional” property. To be on the safe side, the first descriptor could be
replaced by “food properties”.

6 Category keyword coding

Providers of electronic or written data collections on reference materials might wish to convert the keyword
sequences attributed to reference materials into a machine-readable code. Appropriate coding schemes for
the generation of a compact descriptive identifier which can be used for all information retrieval purposes may
be developed in different ways. A simple coding scheme could be based upon the following principles.

— Three digits for each of the criteria “Reference value” and “Application” are reserved, although not all of
them may be occupied, depending on the sub-group level used for categorization.

— “Analyte” and “Matrix” are described by four digits each, combined giving an (up to) 8-digit code for this
criterion. The first digit for each criterion is alpha-numeric, the others are numbers.

Codes generated from these rules are not descriptive for the key word although there are some correlations,
especially for the matrix criterion. As a code for “not applicable”, a numerical zero may be used in the first digit
of the corresponding criterion, distinguishing it clearly from the letters in case the criterion is applicable.

NOTE It should be pointed out that this “machine-readable” code generated for electronic search and retrieval
purposes is not intended to be printed in the documentation accompanying the reference material, as e.g. passport,
certificate, label or other (although this option is not excluded).

The following examples of thow \the descriptors-of the’ proposed scheme/could be applied are taken from
different CRM producers and refer to different materials.with, different fields of application.

EXAMPLE 1 Material: ERM BAOQO5 Lager 5 % ABV (alcohol by volume) (5,07 = 0,03 % ABV). According to Clause 5,
the complete categorization would be:

reference property: nutritional, properties

application: food analysis

analyte: ethanol and alcohol congeners
matrix: alcoholic and low alcohol beverages

EXAMPLE 2 Material: NIST SRM 3145a — Rubidium Standard Solution. The categorization would be:

reference property: trace component content
application: single element standards for ICP
analyte: alkali metals

matrix: solvents
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