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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-goverr
Internation

Internation

Draft Guides adopted by the responsible Committee or Group are circulated to the member-bodies for vot

Publication

Attention i
rights. ISO

ISO Guide

This third
revised. It

mental, in liaison with 1SO, also take part in the work. ISO collaborates closely with
bl Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

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

as a Guide requires approval by at least 75 % of the member bodies casting a vote.

drawn to the possibility that some of the elements of this document may be the subject of pa
shall not be held responsible for identifying any or all such patent rights:

34 was prepared by the ISO Reference Materials Committee (REMCO).

dition cancels and replaces the second edition (ISO Guide<34:2000), which has been technig
Iso incorporates the Technical Corrigendum ISO Guide, 34:2000/Cor.1:2003.

the

ent

ally

© 1SO 2009 - All rights reserved


https://standardsiso.com/api/?name=e6a4b7ee928bb9c9d67e3eeca9e2b67d

ISO GUIDE 3

4:2009(E)

Introduction

The use of reference materials enables the transfer of the values of measured or assigned properties between
testing and measurement laboratories. Such materials are widely used, e.g. for the calibration of measuring
equipment and for the evaluation or validation of measurement procedures. In certain cases, they enable

pro

erties to be expressed conveniently in arbitrary units.

NO
incl
type

There are an increasing number of reference material producers, and a demonstration of their sg

tecl
der
pre
and
stri
pro
der

The first edition of ISO Guide 34 set out specific guidelines on\the interpretation of ISO/IEC Guide

Intq
gen
wa

'E The concept “reference material” is included in the concept “measurement standard”, bothyo
ilde physical reference materials used for calibrating instruments in mechanical, non-destructive..and
-testing facilities.

hnical competence is nowadays a basic requirement for ensuring the quality of-reference ma
nand for new reference materials of higher quality is increasing as a conséquence of both thg
cision of measuring equipment and the requirement for more accurate and reliable data in th

ngent requirements anymore. It is, therefore, not only necessary: for reference material pn
vide information about their materials in the form of reports,, cértificates and statements,
honstrate their competence in producing reference materials of-appropriate quality.

rnational Standards prepared by ISO/TC 1767) in the éontext of reference material production
eral requirements of these International Standards weére omitted. Since the first edition of IS
5 published in 1996, the assessment of the competence of reference material producers

which also
construction

ientific and
erials. The

increased
e scientific

technological disciplines. Some previously acceptable reference materials may not meet these more

oducers to
but also to

25 and the

The more
D Guide 34
has gained

corlsiderable impetus. The second edition of ISO Guide 34 set out all the general requirements in accordance
withh which a reference material producer has _to-demonstrate that it operates. The present edifion makes
thepe requirements mandatory and in line with ISO/IEC 17025:2005/Cor.1:2006 in view of its use for the
asgessment of the competence of reference material producers applying for accreditation. For testy performed
in the medical field, ISO 15189 may be used as the reference instead of ISO/IEC 17025.

1) Including ISO 9000, ISO 9001 and ISO 9004.
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General requirements for the competence of reference material

producers

1 | Scope

1.1 This Guide specifies general requirements in accordance with which a reference material pr
to demonstrate that it operates, if it is to be recognized as competent to carry out the production g
materials.

1.2 This Guide is intended for the use by reference material producers in the develo

imp

lementation of their management system for quality, administrative and technical operations.

majerial customers, regulatory authorities and accreditation bodies may also use it in conf

rec

NO

1.3

bgnizing the competence of reference material producers.
'E This Guide is not intended to be used as the basis for conformity-assessment by certification bodig

This Guide sets out the management system requitements in accordance with which

materials shall be produced. It is intended to be used as part'of a reference material producer's ger

ass

14

urance (QA) procedures.

This Guide covers the production of certifiedvand non-certified reference materials. For n

refegrence materials, the production requirements,are less stringent than for certified reference ma

mir
Gu
2
Th
ref
dod
1SQ
1SQ

N1e

imum requirements for the production of(non-certified reference materials are specified thrg
de.

Normative references

following referenced documents are indispensable for the application of this document.
rences, only the edifion cited applies. For undated references, the latest edition of the
ument (including anyamendments) applies.

Guide 30, Terms and definitions used in connection with reference materials

Guide 34 ,)Reference materials — Contents of certificates and labels

Guide 35, Reference materials — General and statistical principles for certification

pducer has
f reference

bment and
Reference
rming and

®

reference
eral quality

on-certified
terials. The
ughout the

For dated
referenced

IS

/TEC Guide 98-3, Uncertainly of measurement— Part 3. Guide to the expression of uncertainty in
measurement (GUM)

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

ISO 9000, Quality management systems — Fundamentals and vocabulary

ISO 10012, Measurement management systems — Requirements for measurement processes and
measuring equipment

ISO 15189, Medical laboratories — Particular requirements for quality and competence
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ISO/IEC 17000, Conformity assessment — Vocabulary and general principles

ISO/IEC 17025, General requirements for the competence of testing and calibration laboratories

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC 17000, ISO/IEC 17025,
ISO Guides 30 and 35, 1ISO 9000, ISO/IEC Guide 99 and the following apply.

NOTE Fe—defimitiomr—of—(certified)—Teference—mmaterats—im—this—Guide—is—Teferenced—to—1SG-Guide-360—(not
ISO/IEC Gulde 99).

Unless explicitly stated otherwise, the term “certification” is used for the certification of reference materials and
shall not bg confused with product certification or certification of management systems.

3.1

reference material producer

body (org@nization or company, public or private) that is fully responsible foer “project planning and
managemgnt, assignment of and decision on property values and relevant uncertainties, authorization of
property vdlues and issue of the certificate or other statements for the reference materials it produces

3.2

subcontragtor

body (orggnization or company, public or private) that undertakes, aspects of the processing, handl|ng,
homogeneijty and stability assessment, characterization, storage or distribution of the reference materiall on
behalf of tHe reference material producer, on a contractual basis,ither paid or non-paid (see 5.3.1)

NOTE 1 Key tasks/aspects of the reference material productiontprocess which cannot be performed by external pafties
are project planning, assignment and decision on property values and relevant uncertainties, authorization of property
values and ipsuing of certificates or other statements for the reference materials.

NOTE 2 The concept “subcontractor” is equivalent to\the concept “collaborator”.

NOTE 3 Advisors, who could be asked for reeemmendations, but who are not involved in decision making or|the
execution oflany aspects mentioned in the definition above, are not considered as subcontractors.

3.3

production of a reference material

all necessary activities and tasks leading to a reference material (certified or non-certified) supplied to
customers

NOTE Production of ‘a reference material includes production planning, production control, material handling jand
storage, mdterial processing (also referred to as “manufacturing” or “preparation”), assessment of homogeneity [and
stability, isspie of statements and post-distribution service of the reference materials. It can include characterization,
assignment |of property values and their uncertainties, authorization and issue of certificates for certified refergnce
materials.

3.4

reference material

RM

material, sufficiently homogeneous and stable with respect to one or more specified properties, which has
been established to be fit for its intended use in a measurement process

NOTE 1

NOTE 2

NOTE 3

RM is a generic term.
Properties can be quantitative or qualitative (e.g. identity of substances or species).

Uses may include the calibration of a measurement system, assessment of a measurement proced

assigning values to other materials, and quality control.

ure,

© 1SO 2009 — All rights rese

rved


https://standardsiso.com/api/?name=e6a4b7ee928bb9c9d67e3eeca9e2b67d

ISO GUIDE 34:2009(E)

NOTE 4 A single RM cannot be used for both calibration and validation of results in the same measurement procedure.

NOTE 5  VIM has an analogous definition (ISO/IEC Guide 99:2007, 5.13), but restricts the term “measurement” to apply
to quantitative values and not to qualitative properties. However, Note 3 of ISO/IEC Guide 99:2007, 5.13, specifically
includes the concept of qualitative attributes, called “nominal properties”.

[ISO Guide 30:1992/Amd.1:2008, definition 2.1]

3.5

certified reference material
CRM

refgrence material characterized by a metrologically valid procedure for one or more specified |properties,
acdompanied by a certificate that provides the value of the specified property, its associated_unceftainty, and
a sfatement of metrological traceability

NOTE 1 The concept of value includes qualitative attributes such as identity or sequence. Uncertaintjes for such
attripbutes may be expressed as probabilities.

NOJE 2  Metrologically valid procedures for the production and certification of referenee-materials are given in, among
othé¢rs, ISO Guides 34 and 35.

NOTE 3  ISO Guide 31 gives guidance on the contents of certificates.
NOJE 4  VIM has an analogous definition (ISO/IEC Guide 99:2007, 5.14)
[ISO Guide 30:1992/Amd.1:2008, definition 2.2]

3.6
commutability of a reference material
property of a reference material, demonstrated by.the closeness of agreement between the relafion among
the|measurement results for a stated quantity inthis material, obtained according to two given mgasurement
progedures, and the relation obtained among the 'measurement results for other specified materials

NOTE 1 The reference material in question-isThormally a calibrator and the other specified materials are ugqually routine
sanpples.

NOJE 2 The measurement procedures referred to in the definition are the one preceding and the one following the
refdrence material (calibrator) in gaéstion in a calibration hierarchy.

NOTE 3  The stability of commutable reference materials is monitored regularly.
[ISO/IEC Guide 99:200/7, definition 5.15]

3.7
metrological traceability
property of-a ‘measurement result whereby the result can be related to a reference through a documented
unhrokenychain of calibrations, each contributing to the measurement uncertainty

NO i fritiorT; it i ] i lization, or a
measurement procedure including the measurement unit for a non-ordinal quantity, or a measurement standard.

NOTE 2 Metrological traceability requires an established calibration hierarchy.

NOTE 3  Specification of the reference must include the time at which this reference was used in establishing the
calibration hierarchy, along with any other relevant metrological information about the reference, such as when the first
calibration in the calibration hierarchy was performed.

NOTE 4 For measurements with more than one input quantity in the measurement model, each of the input quantity
values should itself be metrologically traceable and the calibration hierarchy involved may form a branched structure or a
network. The effort involved in establishing metrological traceability for each input quantity value should be commensurate
with its relative contribution to the measurement result.

© 1SO 2009 - All rights reserved 3
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NOTE 5 Metrological traceability of a measurement result does not ensure that the measurement uncertainty is
adequate for a given purpose or that there is an absence of mistakes.

NOTE 6 A comparison between two measurement standards may be viewed as a calibration if the comparison is used
to check and, if necessary, correct the quantity value and measurement uncertainty attributed to one of the measurement
standards.

NOTE 7 The ILAC considers the elements for confirming metrological traceability to be an unbroken metrological
traceability chain to an international measurement standard or a national measurement standard, a documented
measurement uncertainty, a documented measurement procedure, accredited technical competence, metrological

traceability to the SI, and calibration intervals (see ILAC-P10:2002[°)).

NOTE 8 The abbreviated term “traceability” is sometimes used to mean “metrological traceability” as well as’/other
concepts, sfich as “sample traceability” or “document traceability” or “instrument traceability” or “material traceability”,
where the h|story (“trace”) of an item is meant. Therefore, the full term of “metrological traceability” is preferred if there is
any risk of cpnfusion.

[ISO/IEC Quide 99:2007, definition 2.41]

3.8

measurement uncertainty

non-negatiye parameter characterizing the dispersion of the quantity values being-attributed to a measurgnd,
based on tihe information used

NOTE 1 Measurement uncertainty includes components arising from systematic effects, such as componegnts
associated Wwith corrections and the assigned quantity values of measurement standards, as well as the definitipnal
uncertainty. | Sometimes estimated systematic effects are not corrected.Mor but, instead, associated measurement
uncertainty gomponents are incorporated.

NOTE 2 The parameter may be, for example, a standard deviation called standard measurement uncertainty (¢r a
specified myltiple of it), or the half-width of an interval, having a stated coverage probability.

NOTE 3 Measurement uncertainty comprises, in general, many components. Some of these may be evaluateq by
Type A evaluation of measurement uncertainty from_thecstatistical distribution of the quantity values from serieg of
measuremefits and can be characterized by standard;deviations. The other components, which may be evaluateq by
Type B evajuation of measurement uncertainty,~can also be characterized by standard deviations, evaluated from
probability density functions based on experience orother information.

NOTE 4 n general, for a given set of information, it is understood that the measurement uncertainty is associated with
a stated qugntity value attributed to the fneasurand. A modification of this value results in a modification of the associated
uncertainty.

[ISO/IEC Quide 99:2007, definition 2.26]

4 Orgahization and management requirements

4.1 Mar139ement system requirements

411

General

The reference material producer shall establish, implement and maintain a documented management system
appropriate to the scope of its activities, including the type, range and volume of the reference material
production it undertakes.

It shall be recognized that a reference material property needs to be characterized mainly to the level of
accuracy required for its intended purpose (i.e. appropriate measurement uncertainty for a property value of a
certified reference material). The reference material producer shall describe the procedure for establishing the
quality of materials as a component of the management system.

© 1SO 2009 - All rights reserved
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Reference material producers shall define their scope of activities in terms of the types of reference materials
(including the sample matrices, if applicable), the properties to be certified and the ranges of assigned values
(and their uncertainties) of the reference materials they produce, and their involvement in the performance of
testing, calibration and measurements in relation to homogeneity, stability and characterization assessments
and their use of subcontractors in these tasks.

41

.2 Quality policy

The reference material producer shall define and document its policy, objectives and commitment to ensuring
and mamtammg the quahty of all aspects of reference matenal productlon mcludmg materlal quality (e.g.

horn
ang
pro

The reference material producer's management system policies related to quality, inctuding a qu

sta
the

ement, shall be documented in a quality manual (however named). It shall be issued Under the
top management.

The quality policy shall include but shall not be limited to the following commitmernts:

a)

b)

e)

to produce reference materials which conform to the requirements ‘of this Guide and to the
given in 1ISO Guide 30;

to produce, where applicable, certified reference materials according to the requirements of IS
and accompanied by certificates meeting the requirements_of ISO Guide 31;

the requirements of ISO/IEC 170252);

to require that all personnel concerned with.the quality of any aspect of reference material
activities familiarize themselves with the™ quality documentation and implement the p

procedures in their work;

for the management to continually~'improve the effectiveness of the management system
committed to good professional-practice and to the quality of its reference materials.

The overall objectives shall be'reviewed during the management review.

4.1

Th

ref
und

ins]ructions, findings, etc.,

3 Management system

reference material producer shall document all of its policies, systems, programmes, {
to the extent necessary to enable the producer to ensure the qu
rence materials produced. Documentation used in this management system shall be commu
erstood-by, available to and implemented by all personnel concerned. In particular, the pro
e a,management system that covers the following:

measurement method validation), assignment of property values (e.g. use of appropriate
cedures for data evaluation) and material handling, storage and transport procedures.

calibration
statistical

ality policy

authority of

definitions

D Guide 35

to conduct all testing and calibration in support of thegproduction of reference materials in compliance with

production
licies and

and to be

rocedures,
blity of the
nicated to,
ducer shall

arfangements 'Fr\r annnnn tha ciitahla chaica /a g—ivoe nF mah:xwal hnnnanh‘ahnn range-
1ge 1ig—e—Suhaoe—6r6ice ©-g- 1ge

assessment of the required degree of homogeneity of the reference material;

etc.) of the

assessment of the stability of the reference material and determination of the period of validity of the

hay
a)
candidate reference materials;
b) processing procedures;
c)
d)
certificate or statement;
2)

For tests performed in the medical field, ISO 15189 may be used as a reference instead of ISO/IEC 17025.

© 1SO 2009 - All rights reserved
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procedures for undertaking characterization (if applicable);
assessment of commutability (where appropriate);

practical realization of metrological traceability of measurement results to a stated reference;

ISO Guide 31 when appropriate;

arrangements for ensuring adequate storage facilities;

assignment of property values, including preparation of certificates or statements in accordance with

e)

f)

9)

h)

i)

j) arrang
proced

k) asses
validity

) compl

The docunm

producer a

procedureq

relevant cld

The docum
and the q
Guide.

4.2 Organization and management

ements for suitable identification, labelling and packaging facilities, packing and deéliy
ures in compliance with international safety regulations, and customer service;

ment of post-certification stability monitoring as required for the extension of the assigned perio
of the reference material certificate (if applicable);

ance with ISO Guide 30 and with appropriate sections of ISO Guides 31 and-35.

ented management system shall specify which activities are undertaken-by the reference mate
hd, where relevant, which activities are undertaken by subcontractors:it shall include policies
used by the producer to ensure that all activities conducted by subcontractors comply with
uses of this Guide.

ented management system shall define the roles and responsibilities of the technical managen
ality manager (however named), including their responsibilities for ensuring compliance with

ery

H of

rial

and
the

ent
this

4.21 The reference material producer, or the organization of which it is part, shall be an entity that carn be

held legally responsible.

4.2.2 The reference material producer shall be organized and shall operate in such a way that it meets all

the applicgble requirements of this Guide,” whether carrying out work at its permanent facilities or at sjtes

(including gssociated temporary or mobile-facilities) away from its permanent facilities.

4.2.3 The reference material producer shall

a) have managerial personnel,“supported by technical personnel, with the authority and resources needed to
dischafge their duties{and to identify the occurrence of departures from the management system or|the
procedures for the production of reference materials and to initiate actions to prevent or minimize such
departures;

b) have grrangements to ensure that its management and personnel are free from any undue internal and
externgl.commercial, financial and other pressures and influences that may adversely affect the quality of
their wlork;

c) have policies and procedures to ensure the protection of its customer's confidential information and
proprietary rights;

d) have policies and procedures to avoid involvement in any activities that might diminish confidence in its
competence, impartiality, judgement or operational integrity;

e) define, with the aid of organizational charts, the organization and management structure of the reference
material producer, its place in any parent organization, and the relations between management, technical
operations, support services, subcontractors and the quality management system;

6 © 1SO 2009 — All rights reserved
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specify the responsibility, authority and interrelationships of all personnel who manage, perform or verify

work affecting the quality of reference materials produced,;

have technical management, including a technical manager, who has overall responsibi

lity for the

technical operations and the provision of the resources needed to ensure the required quality of each

operation which forms part of the reference material production;

appoint a member of staff as quality manager (however named) who, irrespective of other

duties and

responsibilities, shall have defined responsibility and authority for ensuring that the requirements of this
Guide are implemented and followed at all times; the quality manager shall have direct access to the

i)
4.3

4.3

highest level of management at which decisions are taken on production policy or resources;
appoint deputies for key managerial personnel such as the technical and quality managers:
Document and information control

1 General

The reference material producer shall establish and maintain procedures to control all docunments (both

intg
sys|
me
pro

NO
pro
or g

4.3

4.3
Thi
equ
est

4.3

rnally generated and from external sources) and other information‘that form part of its m
tem. These may include documents of external origin, such as standards, guides, test and/on
hods, as well as specifications, instructions and manuals related to the reference mat
duction.

'E In this context, “document” means any information or.instruction including policy statements,
Cedures, specifications, calibration tables, charts, software, etc. These may be on various media, whether
lectronic, and they may be in digital, analogue, photographi¢/or written form.

2 Document approval and issue

21 All documents issued to personnehas part of the management system shall be suitably
5 shall include review and approval for use by authorized personnel prior to issue. A m4g
ivalent, identifying the current revision status of documents in the management system

bblished and be readily available to_preclude the use of invalid and/or obsolete documents.

2.2 The procedures adepted shall also ensure that

authorized editions of-appropriate documents are available at all locations where operations
the effective production of reference materials are performed,;

documents are periodically reviewed and, where necessary, revised to ensure continuing su
compliance ‘with applicable requirements;

invalid-or‘obsolete documents are promptly removed from all points of issue or use, or otherw
against unintended use;

Anagement
calibration
brial under

text books,

n hard copy

controlled.
ster list or
shall be

bssential to

tability and

se assured

d)

4.3.

| lat pu | ry F P ol £ +la 1 1 H 4 41 ' Halal
UUSUITIT UUCUITITIIS TTLAITTTU TUT TIUITTT TTydal UT TTTTUTTTHAtiuTT preoTlhvaliulT pulrpustto Al sUlitauly

23

arked.

Management system documents generated by the reference material producer shall be uniquely

identified. Such identification shall include the date of issue and/or revision number, page numbering, the total
number of pages or a mark to signify the end of the document, and the issuing authority(ies).

4.3.

4.3.

3 Document changes

3.1

Changes to documents shall be reviewed and approved by designated personnel performing the

same function as that conducted for the original review and approval unless specifically decided otherwise.
The designated personnel shall have access to pertinent background information upon which to base their
review and approval.
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4.3.3.2 Where practicable, the nature of the change shall be identified in the document or appropriate
attachments.
4.3.3.3 If the reference material producer's document control system allows for the amendment of

documents by hand, pending the re-issue of the documents, the procedures and authorities for such
amendments shall be defined. Amendments shall be clearly marked, initialled and dated. A revised document

shall be formally re-issued as soon as practicable.

4.3.3.4

Procedures shall be established to describe how changes in documents maintained

computerized systems are made and controlled.
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Lest, tender and contract reviews

ch request, tender or contract concerning the production of a reference material shall be review
bcumented policies and procedures, established by the reference material producer to-ensure th

uirements are adequately defined, documented and understood;
erence material producer has the capability and resources to meet the requirements;

case of contracts, any differences between the contract or order requirements and those in a ter
olved to the satisfaction of the reference material producer and the‘customer.

Capability means that the reference material producer has access¢to,\for example, the necessary equipm
nd information resources and that its personnel have the skills @nd“expertise necessary for the productio
nce materials in question. The review of the capability can.include an assessment of previous referq
ductions and/or the organization of interlaboratory charaeterization programmes using samples of sin
to the reference materials to be produced.

A contract can be any written or verbal agreement to;provide a customer with reference materials from s
oduced.

cords of such reviews, including any-changes, shall be maintained. Records shall also
of pertinent discussions with a customer relating to the customer's requirements or the result

the work duiring the period of execution of the‘contract or request.
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e review shall include any work that has to be contracted by the reference material producer.

of subcontractors

o)

-

reference matetial producer shall have policies and use documented procedures to se
subcontractors_and shall establish and maintain procedures to ensure that all tasks performed
tors comply\with specifications set by the reference material producer for such tasks. The refere
bducer shall also ensure that subcontractors comply with any clauses of this Guide relevant to
rmed:by.them for the reference material producer.
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b reference material producer shall select subcontractors on the basis of their ability to meet

the

requirements stipulated by the reference material producer in terms of both their technical competence and
any specific quality management system requirements relevant to their tasks. The technical requirements that
the subcontractors shall meet shall be equivalent to either all, or the applicable, technical requirements
specified in Clause 5 of this Guide.

4.5.3 Work carried out by subcontractors shall be performed according to the specifications set by the
reference material producer. Subcontractors can be paid or non-paid; in all cases, a protocol shall specify the
requirements for executing their tasks. For subcontractors executing measurements or testing, the
specifications shall include requirements as described in ISO/IEC 17025. Producers shall ensure that they are
provided by the subcontractors with the information to ensure compliance with the requirements of
ISO/IEC 17025.
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The reference material producer shall assess the competence of the subcontractors by appropriate means.
Whilst it is encouraged that subcontractors executing measurements and testing be accredited to
ISO/IEC 17025, this is not a mandatory requirement. There are other ways to assess subcontractor
competence, e.g. audit, performance on quality control materials, historical performance on inter-laboratory
comparisons (see also 5.3.2).

4.5.4 The reference material producer shall maintain a register of all subcontractors used and include a
record of any assessments made of their abilities to carry out contracted tasks according to the requirements

of this Guide. These records shall include any quality assurance approval the subcontractor holds.
4.6—Procturement-of-services-antd-suppties

4.6|]1 The reference material producer shall have policies and procedures in place for(ifie gelection of
seryices and supplies that affect the quality of its reference materials.

4.6|2 The reference material producer shall use only those services and supplies that comply with specified
requirements to ensure the quality of the reference materials it produces.

4.6|3 When no formal approval of the quality of services and supplies is-available, the reference material
producer shall have procedures to ensure that purchased supplies and-services comply with specified
requirements, and records of actions taken shall be maintained.

4.6/4 The reference material producer shall ensure that purchased equipment and consumable materials
are| not used until they have been inspected, calibrated af) otherwise verified as complying with the
spqcifications or requirements defined in specifications for prdduction, characterization and certification of the
ref¢grence materials it produces.

4.6/5 The reference material producer shall maintain records of the suppliers and subcontractors from
whom it obtains services and supplies. These records shall include any quality assurance approval the
sugpliers and/or subcontractors hold.

4.7 Customer service

4.711  The reference material producer shall be willing to cooperate with customers or their representatives
in dlarifying the customer's requests and questions.

4.712 The reference material-producer shall seek feedback, both positive and negative, from its [customers.
The feedback shall be used and analysed to improve the management system, reference material| production
actjvities and customer&ervice.

4.8 Complaints

The referenge material producer shall have a policy and procedure for the resolution of complaints received
from customers or other parties. Records shall be maintained of all complaints and of the investigations and

cor

rective actions taken by the reference material producer (see also 4.10).

4.9 Control of non-conforming work and/or reference materials

4.9.

1

The reference material producer shall have a policy and procedures that shall be implemented when it

establishes that any aspect of its production activities does not conform to its own specified production
procedures or the agreed requirements of the customer.

The policy and procedures shall ensure that

a)

b)

responsibilities and authorities for the management of non-conforming work are designated;

the actions, which shall be taken when any non-conforming work and/or reference materials are identified,

are defined, together with a system which ensures that they are effectively implemented;
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c)

d)

an evaluation of the significance of the non-conforming work is made;

certificates (and statements) withheld,;

e) remed

f)

ial actions are taken within a defined time-frame;

where necessary, work is halted and, if appropriate, issue of the affected reference material and its

where necessary, the customers who, within an appropriate period, have purchased the reference

material are notified of the possible effects identified and, where necessary, non-conforming reference
materials and/or their certificates/statements already distributed, are recalled;
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ponsibility for authorization of the resumption of work is defined.

pn on recall of reference materials should be taken in a timely manner to limit the-usq
ming reference materials by customers.

cation of non-conforming reference materials or problems with the management’system or
activities can occur at various places within the management system,such as custo
quality control, checking of consumable materials, staff observations or{supervision, certifig
hanagement reviews and internal or external audits.

ere the evaluation indicates that the non-conforming work and/or réference materials could re
e is doubt about the reference material producer's compliance with its own policies and procedy
ve action procedures in 4.10 shall be promptly followed to identify the causes of the problem an
em.

hce material producer shall establish a policy and procedures and shall designate appropr|
for implementing corrective actions when non-conforming reference materials, non-conforn
ne production of reference materials ;or departures from the policies and procedures in
nt system have been identified.

A problem with the management-system or with technical operations may be identified through a varief
hin the management system, such as control of non-conforming reference materials, internal or external ay
t reviews and feedback from.customers or staff observations.

action procedures shall start with an investigation to identify the root causes of the problem. Th
the most difficult, but is the key part in the corrective action procedure.

root ,cause is not obvious and thus a careful analysis of all potential causes of the problen
otential causes could include, inter alia, the nature of the reference material and its specificatig

methods a
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hd-procedures used for characterization, staff skills and training, and the materials and equipni

ent

(and/or its calibration) used in the production processes. This shall be reviewed for both in-house production

and, where

required, any work performed by subcontractors.

4.10.3 Selection and implementation of corrective actions

Where corrective actions are needed, the reference material producer shall identify potential corrective actions.
It shall select and implement the action(s) most likely to eliminate the problem and to prevent recurrence.

Any corrective action taken to eliminate the causes of non-conformities or other departures shall be
appropriate to the magnitude of the problem and commensurate with the risks encountered.

10
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The reference material producer shall document and implement any required changes to the operational
procedures resulting from corrective action investigations.

4.10.4 Monitoring of corrective actions

After having implemented the corrective actions, the reference material producer shall monitor the results to
ensure that the corrective actions taken have been effective in eliminating the root causes of the problems.

4.10.5 Additional audits

WhHere the identification of non-conformities or departures casts doubt on the producer's compliahce with its
own policies and procedures, or on its compliance with this Guide, the producer shall ensure that the
appropriate areas of activity are audited in accordance with 4.14 as soon as possible.

4.11 Preventive actions

4.11.1 Required improvements and potential sources of non-conformities, either technical or congerning the
mahagement system, shall be identified. When improvement opportunities are identified or if preveptive action
is fequired, action plans shall be developed, implemented and monitored to reduce the likelihood of the
ocdurrence of such non-conformities and to take advantage of the opportunities for improvement.

4.111.2 After the implementation of the preventive actions, the reférence material producer shall monitor the

resplts to establish any reduction in deficiencies or other impfovements in this operational arg¢a, thereby
establishing the effectiveness of the preventive action.

4.12 Improvement
The reference material producer shall continuallytimprove the effectiveness of its managemegnt system

thrgugh the use of the quality policy, quality \objectives, audit results, analysis of data, corfective and
prejentive actions and management review.

4.13 Records

4.1B.1 General

4.18.1.1 The reference (material producer shall establish and maintain procedures for identification,
collection, indexing, access) storage, maintenance and disposal of quality and technical records.

a) | Quality records
Quality records-are records providing objective evidence of the extent of the fulfiiment of the requifements for

qudlity or thé effectiveness of the operation of the management system. They include reports from internal
audits andstmanagement reviews, and corrective and preventive action records.

b) | Fechnical records

Technical records are accumulations of data and information which result from carrying out testing and (if
applicable) calibration procedures and which indicate whether specified quality or process parameters are
achieved. They include forms, contracts, work sheets, work books, check sheets, control charts/graphs,
calibration reports/certificates, reports, certificates and other statements to customers.

The reference material producer shall ensure that it has recorded such information that might be needed in a
future dispute situation.
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413.1.2

All records shall be legible and shall be stored and retained in such a way that they are rea

dily

retrievable and in facilities that provide a suitable environment to prevent damage, deterioration or loss.
Retention time of records shall be established in accordance with legal, accreditation body or customer
requirements, where relevant, and shall be documented.

Records m

413.1.3

initialled by the person making the correction.

ay be in the form of any type of media, such as hard copy or electronic media.

When mistakes occur in records, each mistake shall be crossed out, not erased, made illegible or
deleted, and the correct information entered alongside. All such alterations to records shall be signed or

In the case of records stored electronically, equiva

measures shall be taken to avoid the loss or change of original information

lent

41314 All records shall be held securely and, where appropriate, in confidence.
4.13.1.5 The reference material producer shall have procedures to protect electronically held data af all
times and fo prevent unauthorized access to, or amendment of, such data.

4.13.2 Reg¢
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nce material producer shall establish and maintain a record system to suit its partic
ces and to comply with any applicable regulations. The reference matérial producer shall arra
vidual measurement observations, appropriate calculations and)derived data (e.g. statist
and uncertainty budgets), calibration records and preparation-teports to be retained for a defi
bnd which it is no longer probable that they will be referred-tos taking into account the period
eference material remains valid.

of each calibration or measurement (or series of either) carried out by the reference matg
hall be reported in accordance with ISO/IEC 17025

rs to internal reports of the reference material producer which should not be confused wit
f analysis or certification report which is supplied with a reference material to the customer.

'nal audits

e reference material producer shall, periodically and in accordance with a predetermined scheq
ure, conduct internal audits-ofiits activities to verify that its operations continue to comply with
ts of the management system and the requirements of this Guide. The internal audit program
5s all elements of the management system, including the technical and production activities leag
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hge
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to the finisled product (reference 'material). It is the responsibility of the quality manager to plan and organize
audits as required by the schedule and requested by management. Such audits shall be carried out by traiped
and qualified personnel WhG™ are, wherever resources permit, independent of the activity to be audifed.
Personnel shall not auditd¢heir own activities.

NOTE The cyclefor internal auditing should normally be completed in one year.

4.14.2 When aud|t findings cast doubt on the effectlveness of the operations or on the |ntegr|ty of [the
reference

timely correctlve actlons and shaII notify, in wr|t|ng, its customers whose act|V|t|es may have been adversely
affected.

4.14.3 All audit findings and corrective actions that arise from them shall be recorded. The reference material
producer's management shall ensure that these actions are discharged within an appropriate and agreed
timescale.

4.14.4 Follow-up activities shall verify and record the implementation and effectiveness of the corrective
actions taken.

12 © 1SO 2009 — All rights reserved


https://standardsiso.com/api/?name=e6a4b7ee928bb9c9d67e3eeca9e2b67d

ISO GUIDE 34:2009(E)

4.15 Management reviews
4.15.1 In accordance with a predetermined schedule and procedure, the reference material producer's top
management shall periodically conduct a review of its management system and production processes to

ensure their continuing suitability and effectiveness and to introduce any necessary changes or improvements.
The review shall take account of

— the suitability of policies and procedures;

— reports from managerial and supervisory personnel;

— | the outcome of recent internal audits;

— | corrective and preventive actions;

— | assessments by external bodies;

— | changes in volume and type of work;

— | feedback from customers;

— | recommendations for improvement including complaints;

— | other relevant factors such as resources, staff training and, where required, technical issueq relating to
the competence of the subcontractor and distributor of the réference materials.

Results should feed into the corporate planning programmeéyshould include the goals, objectives|and action
plaps for the coming year and should be communicated t6’the staff.

NOTE A typical period for conducting a managementireview is once every year.

4.15.2 Findings from management reviews -and the actions that arise from them shall be recprded. The
mapagement shall ensure that these actions are discharged within an appropriate and agreed timescale.

V)

5 | Technical and production requirements

5.1 General

Thip Guide covers thepfoduction of certified and non-certified reference materials. For non-certifiel reference
majerials, the production requirements are less stringent than for certified reference materials.

Homogeneity and stability assessments are always required to establish that the degree of homogeneity and
stability is fitfor'purpose (see 5.12, 5.13, 5.14).

Whereaeplacement batches of reference materials are produced by applying the same procedurgs used for
prejvious' batches to similar starting materials which lead to final products with equivalent |properties,
ap i ificati i i iatt i n previous
batches remain applicable for the new batch; see 5.4.3 n).

To fulfil the minimum requirements for a non-certified reference material, the following may not be necessary:

a) designing interlaboratory exercises, assessing commutability, assigning property values and establishing
uncertainty budgets [5.4.3 j), k), 1), m)];

b) providing detailed information to users on the homogeneity study; however, information on the degree of
homogeneity shall be provided (5.13.1);

c) providing detailed information to users on the stability study; however, information on the degree of
stability shall be provided (5.14.1);
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d) characterization of the material (5.15);
e) assignment of property values and their uncertainties (5.16);
f)  establishing metrological traceability of assigned values (5.12.4).

5.2 Personnel

5.21

The producer of reference materials shall have, where possible, competence in the production of the

particular type of reference material (or related material), as well as having access to experience in the

measurem
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reference material producer shall ensure the adequate competence cof-all personnel
activities relating to the production of reference materials. There shathbé sufficient person
necessary education, training, technical knowledge and experience fordheir assigned functions.

b reference material producer shall formulate goals with respect, to‘education, training and skill
el. The reference material producer shall have a policy and-procedures for identifying train
providing training of personnel. The training programmedshall be relevant to the present
tasks of the producer. The effectiveness of training actions shall be evaluated.

o retrain staff periodically should be considered (e.g.&he reference material producer should h
policy for retraining staff when a method or measurement technique is not in regular use). S
d retraining policies should take into accounfitechnological changes and aim at continu
f skills.

o)

-

reference material producer shall maintain an up-to-date record of job descriptions for
, technical and support staff involved.ifi reference material production activities.

b reference material producer shall use personnel who are employed by, or under contract to,
Where contracted and additional technical and support personnel are used, the producer s
t such personnel are supervised and competent and that they work in accordance with
management system.

e reference material-producer shall authorize specific personnel to perform particular activi
eference material-production. The reference material producer shall maintain an up-to-date red
Drizations, compétence and educational and professional qualifications of all staff members. Th
all provide, evidence that individual staff members have been adequately trained and that t
e to complete particular types of material processing and measurement has been assessed. 1
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5.3 Subcontractors

5.3.1

Where a reference material producer uses subcontractors to undertake part of the procedure for the

production, including processing, homogeneity and stability testing, characterization, handling, storage or
distribution of a reference material, the producer shall be able to demonstrate that the subcontractor is
competent to perform the concerned part of the procedure, and that the work carried out and/or the results
produced are of the required quality. When assessing the competence of a subcontractor, the reference
material producer shall acquire and evaluate information on the subcontractor's knowledge of the subject and
details of past experience in the field and make sure that experienced staff is available as well as appropriate
accommodation and environmental conditions, instrumentation and measuring equipment as required.
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Processes that shall not be carried out by subcontractors are project planning, selection of subcontractors and
the assignment of and decision on property values. Also, authorization of property values and issue of
certificates/statements/analysis reports/information sheets (or however named) shall be done by the reference
material producer.

5.3.2 Evidence of the subcontractor's competence shall be established and records of its competence
maintained. This can be done by different means. Accreditation to ISO/IEC 17025 when testing or calibration
is carried out, or certification of the quality management system to ISO 9001 for other (non-testing/calibration)
activities by a recognized body, is generally appropriate. In cases where accreditation is not practical,
evidence of subcontractors successfully partrcrpatlng in a reIevant proﬂcrency testrng scheme and producing

grence materlal may also be considered approprlate In cases where the competence of sub
not be ascertained via provision of documentary evidence, the reference material produeen m
ess the competence of the subcontractor on-site or may need to supervise on-site thefgperati
by the subcontractor.
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3 In certain cases, the reference material producer may have ng-laboratory facilities or
lities, or may choose not to use its own facilities. It shall ensure that.all work carried out by subj
b may contribute to the assignment of the property values of interest is fit for that purp
npliance with this Guide and ISO/IEC 17025 for measurementycalibration and testing.

employ personnel having knowledge to ensure that.Subcontracted activities are executed in
with this Guide and ISO/IEC 17025 for measurement and testing, and

evaluate the results of all subcontracted activities (e.g. analytical and statistical aspects).

4 The reference material producer, shall ensure that all details of the methodology, resu
criptions of procedures of any subcontractor are available. Suitable details of methodolog
ntained by the reference material producer to allow the technical evaluation of data. If requi
ure that a register/database, of, all subcontractors and the accreditation for testing, calib
Bsurement activities, certification of the management system or other forms of competence
ntained.

Production planhing
1 The reference material producer shall identify and plan those processes which directly

lity of referenge-material production and shall ensure that they are carried out in accordance wi
cedures. Where available, procedures given in technical standards for the production of specifi

2~_Technical input of the different subcontractors involved shall be identified and the
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may be established to make recommendations on how to plan the production processes.

NOTE

50ry group)

These could include recommendations for production, setting up a monitoring system (to ensure timeliness

and quality for each production phase) and having an evaluation procedure to assess the production processes
retrospectively.

5.4.

3

service facilities, for

a)

b)

definition of storage conditions;

material selection (including, where appropriate, sampling);

In planning the production processes, the reference material producer shall have procedures and
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c) maintaining suitable environments for all aspects of production (5.6);
d) material processing (5.8);

e) measuring/testing (5.9, 5.10);

f)  validation of measurement methods (5.9);

g) verification and calibration of equipment (5.10);

h) assessing material hnmngnnnlfy (R 1’2);

i) assessing material stability (5.14);

j) designiing and organizing appropriate interlaboratory exercises for the purpose of assigning property
values|, if applicable (5.15);

k) assessging commutability (where appropriate) (Annex B);
I) assignjng property values based on the results of measurements, if applicable~(516);

m) establishing uncertainty budgets and estimating uncertainties of the(assigned property values, if
applicable (5.16);

n) defining acceptance criteria for verifying that uncertainty estimates are applicable for replacenjent
batchgs of reference materials produced under conditions desgribed in 5.1;

0) establishing metrological traceability of the measurement result(s) (5.12);

p) issuing certificates and/or other documentation (5.17;

gq) ensuring adequate storage facilities and conditions (5.7);

r) ensuripg appropriate labelling and packaging of the samples meeting safety regulations (5.7);
s) ensuring appropriate transport arrangements which comply with shipping regulations (5.18);
t)  ensuripg post-certification stability'monitoring, if applicable (5.14);

u) ensuripg an adequate post-distribution service for reference material customers (5.18).

5.5 Production control

The referepce material producer shall identify the verification procedures necessary to ensure the quality of
each stagg of«eference material production, and shall assign adequate resources and personnel for such
activities. Tlhésge activities shall include inspection, testing and monitoring of all stages of production.

5.6 Accommodation and environmental conditions

5.6.1 The reference material producer shall ensure that all laboratory accommodation, calibration and
measurement areas (if applicable), material processing and packaging areas, energy sources, lighting,
humidity, temperature, pressure and ventilation are such as to facilitate proper material processing and
packaging, as well as proper performance of calibration and measurements (if applicable).

Precautions shall be taken against possible contamination of the reference material during its processing and
characterization. All reference material processing and testing areas, in addition to satisfying requirements for
humidity and temperature, shall be protected from vibration, airborne dust and microbiological contamination,
magnetic fields and electromagnetic radiation (as appropriate). The technical requirements for
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accommodation and environmental conditions that can affect the results and processes of the production of
reference materials shall be documented.

NOTE For example, the packaging of a cement material requires conditions of low humidity, while the processing and
characterization of a material in which the content of traces of lead is to be measured requires clean room conditions to
prevent contamination from dust containing lead. Clean room conditions may also be required for other types of trace
analysis. Proper choice of container material and adequate cleaning procedures are also important to avoid contamination.
Processing of reference materials of genetically modified organisms requires measures to prevent DNA/protein
cross-contamination.

5.6.2 Where appropriate, the environment in which the reference material production activities are
undertaken shaittbe monitored withappropriatety caifbratedequipment, controttedand Tecorded), such that
resplts and processes are not adversely affected.

5.6{3 Appropriate health, safety and environmental protection precautions shall also be.implemented where
nedessary (e.g. when handling pesticides or serum).

5.7 Material handling and storage

5.711 In order to avoid any contamination, the reference material producer shall identify, pr¢serve and
sefarate (i.e. from other chemicals and samples) all candidate materialsZand reference materials, from the
time of processing through to their distribution to users.

5.712 The reference material producer shall ensure adequate _packaging of all reference maferials (e.g.
where appropriate, use light shielding, air-free, moisture-free or inert-gas packaging) and proVide secure
stofage areas/stock rooms which prevent damage or, deterioration of any item or material between
chdracterization and distribution. Appropriate procedures fordispatch shall be stipulated.

5.713 The condition of all stored/stocked items and“materials shall be assessed at appropriaje intervals
thrgughout the storage period, in order to detect pessible deterioration.

5.714 The reference material producer shall.control packing and labelling processes to the exten{ necessary
to gnsure conformity with safety and transpert requirements.

NOTE The proper distribution of samples can present a severe problem for some types of material which require
uninterrupted storage in a freezer, or which should not be exposed to X-rays, shocks or vibrations. Most typed of chemical
material benefit from air-tight packaging to avoid oxidation by atmospheric oxygen and/or contamination by Jatmospheric
contaminants (e.g. fuel vapours,oriengine exhaust gases) which may be encountered during transport.

The reference material-producer shall ensure that the integrity of each individual reference material unit is
ma|ntained until the/seal has been broken or up to the point when presented for analysis. The producer
carlnot be held respansible for the material once its seal has been broken. This may require, in spme cases,
that the reference‘material is packaged in unit quantities sufficient for a single use.

5.75 The\reference material label shall be securely attached to the product container of an individual
referencé>material unit, and shall be designed to remain legible and intact under the defined sforage and
hardlrng condrtrons within the lifetime of the reference materlal i.e. the perrod during whrch th reference
sl certificate.
The Iabel shall identify the material, the producer its batch and catalogue numbers, and any other information
necessary to enable the material to be uniquely distinguished and referenced (such as the individual sample
number), where appropriate, to its statement or certificate. The labels shall also, where appropriate, comply

with requirements related to safety and risk regulations, e.g. show toxicity symbols, risk and safety phrases.

Where the physical size of the reference material unit limits the amount of information that can be contained
on the label, the information shall be included elsewhere (e.g. in a certificate) and the user shall be directed to
this information from the label. At a minimum, a unique identity number should be given.

5.7.6 The reference material producer shall make arrangements to ensure the integrity of each reference
material throughout the entire production process. Where contractually specified, this protection shall be
extended to include delivery to destination.
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5.8 Material processing

The reference material producer shall establish procedures to ensure that the item or material has undergone
adequate processing for its intended use. Procedures for material processing shall include, where appropriate,

a) qualitative analysis for verification of material type and/or identity;

b) synthesis, purification (e.g. distillation, extraction), transformation into the final form (e.g. machining,
grinding, blending, sieving and riffling, extrusion, melting);

Cc) homogenization;

d) propenhandling (e.g. protection from contamination and use of inert equipment);

e) measyrements for processing control (e.g. particle size distribution, moisture content);
f)  cleanipg of sample containers;

g) stabilization of material (e.g. drying, irradiation, sterilization);

h) packaging (e.g. bottling, ampouling) of the batch.

5.9 Measurement methods

5.9.1 Thg reference material producer shall meet the requirements.of ISO/IEC 170253) with respect to tests,
calibrationg and measurements under their responsibility (including-preparation of items, sampling, handlng,
preservatign, storage, packaging, transport to subcontractors;~estimation of measurement uncertainty and
analysis of measurement data). These activities shall be, consistent with the required accuracy, where
appropriatg, of the assigned values of the reference material, and with any standard specifications relevant to
the measufement concerned.

5.9.2 Mgasurement methods developed in-house by the reference material producer shall be validated and
authorized |before use. Such methods shall bestheroughly investigated, and shall clearly and exactly descfibe
the necesspry conditions and procedures for which the measurement of the property values of interest is valid
at the level|of accuracy commensurate with the intended use of the reference material. Records of the method
of validation shall be retained. Validation shall meet the requirements of ISO/IEC 17025.

5.9.3 Where sampling is carried” out as part of the measurement method (e.g. sub-sampling a
representafive quantity from a’batch of material), the reference material producer shall use documerjted
procedureq and appropriate statistical techniques to take test portions.

5.10 Measuring equipment

5.10.1 Mgdasuring.equipment used in reference material production shall be used in compliance with
ISO/IEC 114025. It shall be properly calibrated, verified and maintained, with all procedures being documented
and the results recorded. Where appropriate, periodic performance checks shall be carried out and recorfled
(e.g. to check the response, stability, linearity, resolution, alignment, repeatability) o ensure that the
measurement equipment is performing adequately. The frequency of such performance checks shall be
determined by experience and based on the type and previous performance of the equipment. Intervals
between checks shall be shorter than the defined time within which the equipment has been found to drift
outside acceptable limits, in accordance with the requirements of ISO 10012.

5.10.2 Any item of equipment that has been subjected to overloading or mishandling, shown to provide
suspect results, or shown by verification or otherwise to be defective, shall be clearly identified, withdrawn
from service and, wherever possible, stored at a specified location until repaired and shown by calibration,

3) For tests performed in the medical field, ISO 15189 may be used as reference instead of ISO/IEC 17025.
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verification or testing to perform satisfactorily. The reference material producer shall review the implications for
results obtained using such equipment, with particular regard to the extent of the calibration deviation, the
results involved and the allowable tolerance on the results. Where results have been significantly in error, the
reference material producer shall have the results checked and shall take appropriate remedial action.
Records of the review and any checks/remedial action shall be maintained.

5.10.3 Each item of equipment, including any measurement standard, that is used in the
calibration/validation of equipment/measurement methods used for reference material production shall, where
appropriate, be labelled, marked or otherwise identified to indicate its calibration status and expiry date. This
shall also include reference materials, standard solutions and chemical reagents used in chemical analysis,

microbiological testing, etc

5.1p.4 All measuring and testing equipment having an effect on the traceability and aeccur
mepsurement results shall be calibrated and/or verified before being commissioned (into sqg
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rence material producer shall have an established programme for the calibrationxand ve
Bsuring and testing equipment.

D.5 The overall programme of calibration and/or verification of equipment shallbe designed arj
bs to ensure that, wherever applicable, measurement results obtained by the/reference materi
traceable to a stated reference through an unbroken chain of calibrations with stated un
bration certificates of measurement instruments shall, wherever appropriate, indicate the n
eability to this stated reference.

1 Data evaluation

1.1 The reference material producer shall ensure thatocalculations and data transfers are
ropriate checks, including those from its own sources:

1.2 Where computers or computer-controlled systems are used for the capture, processing,
prding, reporting, storage or retrieval of calibration or testing data, the reference material pro
ure that

computer software developed in-house or off-the-shelf software further developed for specific
affects the characterization or the properties of the reference material, shall be validated and
adequate for use;

procedures are established)and implemented for protecting the integrity of data; such proce

data processing;

equipment is/maintained to ensure proper functioning and is provided with the environn
operating canditions necessary to maintain data integrity;

appropriate procedures are established and implemented for the maintenance of data securit
prevention of unauthorized access to, and amendment of, computer records.
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5.1

1.3~ All technical data relating to the production of reference materials shall be retained in acco

dance with

the

5.1

requirements of 4.13.2.

2 Metrological traceability

5.12.1 The reference material producer shall provide documentary evidence on the metrological traceability,
of the measurement results to a stated reference (see also 3.7).

NOTE

material, the numerical value and the stated reference.

The concept of “metrological traceability” includes identification of the property of interest of the reference

5.12.2 The stated reference shall be a definition of a measurement unit through its practical realization, a
measurement procedure including the measurement unit, or a measurement standard. Wherever possible,
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metrological traceability shall be achieved through an unbroken chain of calibrations, all having stated
uncertainties. Where this cannot be achieved, the reference material producer shall provide satisfactory
evidence of the correlation of results with other stated values, either by exhaustive evaluation of the
measurement process or by comparison with known and accepted certified reference materials, which have
certified values preferably with comparatively small uncertainty and which are higher in the metrological

traceability

hierarchy with few steps of comparison.

The concept of “metrological traceability” applies to the measurement results for the assessment of
homogeneity and stability as well as to the assignment of values as the result of the characterization process.

The defini

on of reference material as “sufficiently homogeneous and stable with respect to one or m

ore
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roperties” inherently requires a clear definition of these properties. Metrological traceability
bnt results to the chosen reference shall be ensured to make relevant statements on the degre
ty and stability.

ferent requirements apply for relative assessments and absolute assessments.

For studies in which results are compared relative to each other (e.g.-homogeneity stud
dies with measurements performed under repeatability conditions in isochroneus schemes), it s
that

pasurand in the study is the same as the one for which the value“is assigned (i.e. the cho
H is selective);

ibration function for the measurement procedure is valid in.the range of the measurement result

the mgasurement procedure is sufficiently precise to make meaningful statements about the variatio

asurement results of the measurand.

, ho traceability to a higher order reference systém is required.

35:2006, 7.4, allows homogeneity testing-only on a subset of the assigned values. In this c4
ry evidence shall be provided that the-measurand quantified indeed correlates with the measur
e value is assigned in the materialin.gquestion.

n principle, no trueness of measurement results has to be established for this kind of study.

These requirements are met if appropriate selectivity, working range and precision of a method have b

For studies in_which the absolute values are compared (e.g. characterization studies, stab

studies with measurements_under reproducibility conditions), it shall be ensured that
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result
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d)

the measurement procedure has an appropriate limit of quantification;

the measurement results;

e)

value (refer to Annex A for more information);

f)

all other relevant input quantities have been appropriately calibrated.

the measurement procedure is sufficiently precise to make meaningful statements about the variation of

the measurement procedure is calibrated with standards traceable to the same reference as the assigned
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NOTE
trueness of a method have been established.

5.12.4 To ensure the metrological traceability of the assigned values, the reference material pro

These requirements are met if appropriate selectivity, limit of quantification, working range, precision and

ducer shall

provide documentary evidence that all measurement results used for value assignment are traceable to the

same reference as the assigned value.

NOTE A combination of results obtained by different methods and/or laboratories — all being traceable
reference — is also traceable to this reference.

to the same

An additional discussion on the concept and requirements of metrological traceability is given in Annex A.

5.13 Assessment of homogeneity

5.1B.1 Assessment of homogeneity is always required to establish that the degree of\homogeneity of the
refégrence material with respect to the property(ies) of interest is fit for purpose.

The definition of reference material as “sufficiently homogeneous” inherently requires quantificatipn or limits
for | heterogeneity to demonstrate fitness for purpose. Therefore, the provisions of 1SO Glide 35 for
hormogeneity testing also apply for the production of non-certified reference-materials.

5.1B.2 The reference material producer shall carry out an assessment 'of the homogeneity of any
refgrence material. In most cases, this involves analysing a representative number of randomly, syq
or stratified randomly chosen units. Testing, calibration, measurement, sampling or other activities
for [the assessment of homogeneity shall be carried out in.compliance with ISO/IEC 17025. Me
progedures shall be selected so that the repeatability is fit forthe purpose required. The homogen
shdll be designed and performed in accordance with ISO-Guide 35. Although the measurement va
haye to be communicated to customers, the degree of homogeneity (e.g. expressed as maximur]
botfle variation) shall be indicated in the documentation accompanying the reference material.

If the material is produced in several batches,it is necessary to test the equivalence of the bat
asgign property values to each batch separately).

The assessment shall be performed after the material has been packaged in its final form unlg
stuflies indicate that storage should be maintained in bulk form. In some cases, intermediate h
chgcks may be necessary (e.g. prior to bottling/ampouling).

NOTE 1 For reference materials that are expected to be homogeneous on physical grounds, the main
honpogeneity testing is to detect unforeseen problems, for example point contamination during packaging ir
units, or incomplete dissolution or equilibration of an analyte in a solvent (which could lead to stead
congentrations). For thiese types of examples, systematic sampling (e.g. one from every 50 samples pr
confinuous process;sampling at regular intervals for each sub-batch in those cases where the sub-batch car
may be a better way-to detect inhomogeneity than random sampling. A statistical trend analysis may also
detegcting inhomogeneity.

NOTE 2, ¢>A relatively inhomogeneous material may be the best available, and may therefore still be
refdrenCe material, provided the uncertainties of the assigned property values take due account of this.
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5.13.3 The amount of tested material on which the homogeneity of the reference material

has been

established shall be specified in the documentation supplied by the reference material producer. This

documentation shall also state the minimum sample size for use (see ISO Guide 31).

NOTE Although ISO Guide 31 is strictly speaking established for certified reference materials, the req
indicating the minimum sample size is also valid for non-certified reference materials.

5.14 Assessment of stability

uirement for

5.14.1 Assessment of stability is always required to establish that the degree of stability of the reference

material is fit for purpose.
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The definition of reference material as “sufficiently stable” inherently requires quantification or limits for
degradation to demonstrate fitness for purpose. Therefore, the provisions of ISO Guide 35 for stability testing
also apply for the production of non-certified reference materials.

5.14.2 The stability of the reference material shall be assessed. Testing, calibration, measurement, sampling
and other activities performed for the assessment of stability shall be carried out in compliance with
ISO/IEC 17025. Stability testing can be performed only if sufficient homogeneity is demonstrated. The stability
studies shall be designed and performed in accordance to ISO Guide 35.

The evaluation of measurement data as described in ISO Guide 35 covers only apparently stable materials. In

case of de

ctable degradation, both the degradation and its uncertainty shall be included in the assessme

nt.
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ties of interest of the candidate reference material shall be evaluated for the adopted-sior
Effects of, for example, light, moisture and temperature shall be evaluated in function‘of time
b lifetime of the reference material and hence establishing a period of validity of the certificate.

e measurement values do not have to be communicated to customers, the degree-of stability s
H in the documentation accompanying the reference material.

b stability of the material under transport conditions shall be assessed.
ere appropriate, an assessment of the stability of the reference imaterial shall be performeq
ervals after characterization, to confirm that all values are maintained from production until
. The reference material producer shall provide a period of validity of the certificate which is stg
imentation accompanying the material. It shall be made_clear on the documentation on wh

the date of opening the packaging).

e reference material producer shall inform its customers about shelf-life changes of the refere
luding possible consequences for its use.

Facterization

d reference materials, the proddcer shall use and document technically valid procedureg
e its reference materials. The characterization shall comply with the requirements of ISO Guidg
C 17025 for testing, calibration-and related activities.

several technically valid approaches for characterizing a reference material. These include carry

e (primary) methad/in a single laboratory;
more independent reference methods in one or several laboratories;

more.methods of demonstrable accuracy, performed by a network of competent laboratories;

d) an ap

hge
for

hall
| at
the
ted

ich
nce

nce
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ing

of

proach providing method-specific, operationally defined property values, using a network

competent laboratories.

Depending on the type of reference material, its intended use, the competence of the laboratories involved
and the quality of methods employed, one approach may be chosen as appropriate.

Results obtained from proficiency testing can be used only if the competence of the laboratories involved has
been checked and it has been ensured that the measurements done comply with ISO/IEC 17025 (see
also 5.3).

The single (primary) method approach a) shall be carried out only when the procedure and expertise enable it
to ensure metrological traceability. More usually, a property value can be reliably assessed when its value is
confirmed by several laboratories working independently and using more than one method, for each of which
the accuracy has been well established.
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5.16 Assignment of property values and their uncertainties

5.16.1 The reference material producer shall use documented procedures, as outlined in ISO Guide 35, for

the assignment of property values.
These procedures shall include, as appropriate:
a) details of the experimental designs and statistical techniques used;

policies on treatment and investigation of statistical outliers and/or the use of robust statistics;

whether weighting techniques are used for contributions to assigned property values (dd
different methods with different measurement uncertainties;

the approach used to assign uncertainties to the property values;

any other significant factors which may affect the assignment of property values:

The reference material producer shall never rely entirely on only a statistical analysis of the char
dath when assessing the property values of interest. Outliers shall not be excluded on statistical ev
they have been thoroughly investigated and, where possible, the reasons for the discrepancies
Altgrnatively, the use of robust statistics may be appropriate in some cases.
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en several methods have been used to characterize a reference material, difficulty may arise
Lilts show significant differences, in which case a property valué based on the mean is inapprg
ential in such cases that the reference material producer and its subcontractors have c
erience of the different methods and are able to give miore or less weight to the results from t
ticular measurement method. In some cases, the results may be weighted according to the iny
ance of each method. In some cases, measurement'methods will produce irreconcilable results|
necessary to assign separate property values-according to the methods used (i.e. a meth
roach).

In
group of independent experts whose responsibility is to check that all work, data and document
the|r purpose.

5.16.2 An important aspect of €stablishing the property values of the reference material being pro
asgessment of their uncertainties. The reference material producer shall carry out an assessn
mepsurement uncertainties_to’be included in the assignment of the property values in accordan

rived from
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reguirements of the GUMA(ISO/IEC Guide 98-3). In the process of estimating uncertainties of the property

valjies of interest, any\uhcertainties resulting from between-unit variations and/or from possible
stability (both duringystorage and during transportation) shall be assessed in accordance with IS
and shall be incladed in the assigned uncertainty.

doubts on
D Guide 35

A statement.of the measurement uncertainty is mandatory for certified values. In case values are assigned to

nor-certified reference materials (e.g. “indicative values” or “information values”), a statement of u
is Highlysrecommended to improve the use of the material.

hcertainties

5.17 Certificates or documentation for users

The reference material producer shall issue a certificate for certified reference materials and provide
appropriate documentation for non-certified reference materials in the form of a statement, analysis report, or
information sheet howsoever named.

The contents of certificates for certified reference materials shall comply with the requirements of
ISO Guide 31. If the certificate also contains non-certified values, a clear distinction shall be made between
certified and non-certified values.
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The documentation for non-certified reference materials shall include information on homogeneity and stability
and on the period of validity of the stated information. It shall also contain information for the user on the
proper application and storage conditions of the reference material.

NOTE

In some cases which are covered by specific legislation (e.g. most pharmacopoeia assay standards), the

uncertainties of the assigned values are not stated since they are considered to be negligible in relation to the defined
limits of the method-specific assays for which they are used.

5.18 Distribution service

5.18.1 Th

e_distribution process shall be rarpflllly studied to avoid deterioration of the reference material

(see 5.14.3
endure ung

NOTE
material to s

5.18.2 Th
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5.18.3 Th
related to t

5.18.4 Th
assigned v

5.18.5 Wi
contractual
necessary
arrangeme
of this Guid

5.18.6 Wi
organisatio
to such res

). The producer shall determine the conditions of shipment, the maximal time the shipmenty
er the conditions chosen and what documentation is required to allow customs clearance.

For some reference materials, additional documentation related to, for example, origin, confermity of
afety requirements, might be required for customs clearance.

b reference material producer shall maintain an up-to-date record of all reference material sale

b reference material producer shall offer to customers reasonable guidance and technical sup
ne reference materials it produces.

e reference material producer shall employ best efforts to notify’ customers of any change to
hlue or uncertainty for any products not expired.

ere goods are subject to resale through an authorized distributor, with whom the producer hg
relationship, the reference material producer shall’ pass on to its authorized distributor|
information to ensure that an effective post-distribution service is maintained and m
hts with the distributor to ensure that its activities'are executed in accordance to the relevant p
e.

ere goods are subject to resale by other organisations, the producer has no control over th
ns' activities after they have purchased. Therefore, the requirements regarding distribution ser
ellers are limited to the first reseller-as with any direct customer.
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Annex A
(informative)

Metrological traceability of certified property
values of reference materials
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Concept of metrological traceability
rological traceability is defined in the VIM (ISO/IEC Guide 99:2007, 2.41) as  thes “pro

Calibrations, each contributing to the measurement uncertainty”. In other words;, when the

psurement is described as traceable, it is essential to specify to which referender metrological
been established. It can be to a base quantity of the International System-of Units (SI) (s
bere), to a derived quantity (such as mass fraction), to a defined scale (suehas pH or hardness
resented by a reference material or to a value resulting from the use of-a:method described in a
rnational standard.

he case of reference materials for physical properties, it is-uSually possible to establish n
eability via a series of instrument calibrations to the appropriate/base quantities of the SI. For e
ification of a reference material for specific heat capacity.is based on measurements of electri
perature and mass. All those values are readily traceable to the Sl units by means of i
brated by or traceable to measurement standards maintained at national metrology laboratories

he case of reference materials for chemical composition, establishing metrological traceal
igned values often involves more steps. For'éxample, the amount of the analyte of interes
ermined by the physical response of an analytical instrument only after carrying out a number of
h as sampling, dissolution or extraction,“separation by chromatography or more traditional w
hods. Any or all of these processes may constitute links in the metrological traceability chain
Lilt, each contributing to the uncertainty of the final result. The analytical chemist shall therefore
lence of the entire measurement process on the quantity value. This includes e.g. how eff
cess has been in completely.retaining the analyte, either unchanged or stoichiometrically c
ther chemical species and how it separated the analyte from substances which interfere

e shall be taken that.the measured quantity is sufficiently defined. For example, the measurg
ned as the massZof lead in a given volume of blood and expressed in units of grams per
bunt-of-substance of DDT per mass of animal tissue, expressed in units of moles per kilogram.

P Assignment of property values to reference materials

perty of a

Bsurement result whereby the result can be related to a reference through a documented unbroken chain

result of a
traceability
uch as the
, to a value
national or

hetrological
ample, the
cal energy,
nstruments

ility of the
is usually
processes
bt-chemical
of the final
assess the
cient each
bnverted to
n the final
| result.

nd may be
litre, or as

As

to the

= — = = = = a = = S - == — == e =
assignment of property values of reference materials.

ion leading

A single (primary) method is considered to be one where the property “is either directly measured in terms of
the base units of measurement or indirectly related to the base units through physical or chemical theory
expressed in exact mathematical equations”. Even where such a so-called primary method is available, it is
desirable that two or more analysts make independent determinations, preferably with different experimental
facilities.

Value assignment by interlaboratory comparison presupposes the existence of a number of equally capable
laboratories employing methods which have been independently validated, and implies that differences
between individual results are statistical in nature and can therefore be treated by purely statistical procedures.
This approach to certification has to include sufficient assessment based on technical knowledge and
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judgement. Statistical treatment of data should not predominate. A subset of this procedure is when the
analysis is method-specific.

The metrological traceability of the property values assigned to reference materials can therefore range from a
rigorous chain of instrumental calibrations back to the base units of the S| to the use of a well-defined
reference method. In each case, the reference material producer needs to consider how to apply the relevant
principle. What is essential is that the certificate contains a statement of metrological traceability indicating the
principles and procedures on which the property values (together with their uncertainties) are based. A
certified value without this additional information is generally considered unacceptable for a certified reference
material.
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Annex B
(informative)

Commutability of reference materials

B.1_Concept of commutability

A material is said to be commutable when equivalent mathematical ratios are observed for-the results for a
stated measurand obtained from the application of different measurement procedures both to the material and
to g set of routine test samples containing the measurand.

In the particular case of a reference material, the assessment of commutability requires a compatrison of the
relgtionship between the property values assigned to a reference material and to-standard test samples using
both a “higher-order” reference measurement procedure and one or more “lower-order” routine mgasurement
procedures. If the ratio between the results obtained for the reference material by the reference progedure and
eagh of the routine measurement procedures is the same as the ratio ‘of-the results for representative test
samples analysed by the same set of measurement procedures, the reference material is paid to be
comqmutable and can be used for establishment of metrological traceability.

If a|“higher order” reference measurement procedure is not available, at least harmonization can be achieved
if gommutability has been established through comparison-of the relationship between the property value
asqigned to a reference material and to representative.routine test samples using the two measurement
progedures to be harmonized.

In other words, a reference material is commutable if the behaviour of the target analyte towards a given
mepsurement procedure is equivalent in the reference material and in routine test samples. This implies that
the|application of the procedure to the reference material would produce the same quantitative response as a
normal test sample containing the same ‘@amount/activity/concentration of the analyte. It is important to note
that there is no a priori requirement that'the application of different procedures nominally for determination of
the|same measurand to a commutable-reference material will necessarily produce quantitative regults for the
mepsurand that are in close absolute'agreement. The only constraint for the establishment of commutability is
that the ratio of the results obtained with the different procedures be equivalent both for the reference material
and for the routine samples.

Statements about the cemmutability of a reference material always require specification of the mgasurement

ording and details of the nature of the materials used in the assessment of commutability and the

PUO O OW clidliO D DECLIWCEC CdoUlcC Procedurc O DE C dl cU.

In this Guide, the VIM (ISO/IEC Guide 99:2007, 5.15) definition of commutability is used (see 3.6).

The desirability of determining the commutability of reference materials was first established in clinical
chemistry, where a range of measurement procedures are used for the routine clinical testing of particular
measurands in patient samples. These procedures rely on a number of different physicochemical or
biochemical principles or are based on the detection and measurement of various sub-components of a
complex biomolecular species that are assumed to relate directly to the level of the clinically significant forms
of the molecule present in the sample. The procedures are sensitive to varying degrees to interferences
arising from differences between the matrix of a reference material and that of clinical samples, or to
differences in response due to alterations of the analyte (such as denaturation, changes in aggregation,

© 1SO 2009 — All rights reserved 27


https://standardsiso.com/api/?name=e6a4b7ee928bb9c9d67e3eeca9e2b67d

	Scope
	Normative references
	Terms and definitions
	Organization and management requirements
	Management system requirements
	General
	Quality policy
	Management system

	Organization and management
	Document and information control
	General
	Document approval and issue
	Document changes

	Request, tender and contract reviews
	Use of subcontractors
	Procurement of services and supplies
	Customer service
	Complaints
	Control of non-conforming work and/or reference materials
	Corrective actions
	General
	Cause analysis
	Selection and implementation of corrective actions
	Monitoring of corrective actions
	Additional audits

	Preventive actions
	Improvement
	Records
	General
	Records and reports

	Internal audits
	Management reviews

	Technical and production requirements
	General
	Personnel
	Subcontractors
	Production planning
	Production control
	Accommodation and environmental conditions
	Material handling and storage
	Material processing
	Measurement methods
	Measuring equipment
	Data evaluation
	Metrological traceability
	Assessment of homogeneity
	Assessment of stability
	Characterization
	Assignment of property values and their uncertainties
	Certificates or documentation for users
	Distribution service


