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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

The general requirements for the competence of calibration laboratories are specified in 1SO/
[EC 17025:2017 for testing and calibration laboratories. This document refers to the additional aspects
for the competence of calibration laboratories in the field of laboratory medicine where such “calibration
laboratories” are usually denoted as “reference measurement laboratories”.

The results produced by medical laboratories should be traceable to reference materials and/or
reference measurement procedures of higher order, whenever these are available. This is necessary to
allow transferability of measurement results in patient samples irrespective of the place and time of
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cular structure of their analytes is not exactly kn@wn and can be different in a refere
that in a native sample of human origin (e.g. state of glycosylation of a protein).

ence measurement procedure (e.g. gravimetry, volumetry, thermometry, potentiom
values that are traceable to the respective SI unit.

raceability concept, including itg-applicability and limitations are described in detail i

requirements described in‘this document and in ISO/IEC 17025:2017 are prersg
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Laboratory medicine — Requirements for the competence
of calibration laboratories using reference measurement
procedures

1 Scope
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Normative references

document specifies the requirements for competence to carry out referencecn
bdures in laboratory medicine, using the requirements of ISO/IEC 17025:2017.as
ence and listing additional requirements for calibration laboratories to perform

X A.
ninations of properties with results reported on a nominal or ordinal scale are not incl
document is not applicable to medical laboratories.

Requirements for medical laboratories are specified in ISO 1518911,

following documents are referred to in thestext in such a way that some or all of t
fitutes requirements of this document. Eor dated references, only the edition cited
ted references, the latest edition of the.féferenced document (including any amendme

EC Guide 98-3, Uncertainty of megsturement — Part 3: Guide to the expression of uf
urement (GUM:1995)

EC Guide 99, Internationglsvocabulary of metrology — Basic and general concepts an
5 (VIM)

15193, In vitro diagnostic medical devices — Measurement of quantities in samples
h — Requirements'for content and presentation of reference measurement procedures

15194, In vitro diagnostic medical devices — Measurement of quantities in samples
h — Requirements for certified reference materials and the content of supporting docume

EC 17025:2017, General requirements for the competence of testing and calibration labof

easurement
h normative
their tasks

relationship between clauses in this document and ISO/IEC 17025:2017 are summarized in

uded.

heir content
applies. For
hts) applies.

certainty in
(d associated
pof biological
of biological

ntation

ratories

ISO

| 7511, In vitro diagnostic medical devices — Measurement of quantities in biologica

samples —

Metrotoglcal traceabllity oj values assigned to calibrators and control materials

ISO 18153, In vitro diagnostic medical devices — Measurement of quantities in biological samples —
Metrological traceability of values for catalytic concentration of enzymes assigned calibrators and control
materials

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC Guide 99 and the
following apply.

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

© ISO
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IEC Electropedia: available at http://www.electropedia.org/

31

measurement uncertainty

non-negative parameter characterizing the dispersion of the quantity values being attributed to a
measurand, based on the information used

Note 1 to entry: Measurement uncertainty includes components arising from systematic effects, such as
components associated with corrections and the assigned quantity values of measurement standards, as well
as the definitional uncertainty. Sometimes estimated systematic effects are not corrected for but, instead,

associated measurement uncertainty components are incorporated.

Note 2 to enltry: The parameter may be, for example, a standard deviation called standard measur

uncertainty

Note 3 to entry: Measurement uncertainty comprises, in general, many components. Some of thé€se m

evaluated by]
values from

which may bhe evaluated by Type B evaluation of measurement uncertainty, can also™be characterizg
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[SOURCE: IS
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[SOURCE: I§

Note 1 to enf]
be possible t
measuremen
IEC Guide 99
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without refe
principles of
mass spectr
freezing poinf

or a specified multiple of it), or the half-width of an interval, having a stated coverage probab

Type A evaluation of measurement uncertainty from the statistical distributiofvof the qud

viations, evaluated from probability density functions based on experiencé or other informati

ry: In general, for a given set of information, it is understood that thésmeasurement uncertai
ith the stated quantity value attributed to the measurand. A modifi¢ation of this value resulf]
of the associated uncertainty.

O/IEC Guide 99:2007, 2.26]

heasurement procedure

nt procedure accepted as providing measurement results fit for their intended u
easurement trueness of measured quantity values obtained from other measure
br quantities of the same kind, in calibration or in characterizing reference materials

0/1EC Guide 99:2007, 2.7]

ry: When several reference measurement procedures exist for a given measurable quantity,
b arrange them in a hierarchy according to size of measurement uncertainty. A primary refe
L procedure is sometimes /terimed as a “definitive method of measurement”, but not by
2007.

ry: The Consultative:Cemmittee for Amount of Substance (CCQM) of the International Bure
Measures (BIPM)/as-defined a ‘primary method of measurement’ as a method having the hi
qualities, whoge\operation can be completely described and understood, for which a conj
btatement canbe& written down in terms of SI units, and whose results are, therefore, acc
rence to a standard of the quantity being measured. For amount of substance, the follg

metry,-coulometry, gravimetry, titrimetry and determination of colligative properties su
t dépression. (CCQM, 1995).
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Note 3 to en

try: The Analytical Chemistry Division of the International Union of Pure and Applied Chemistry

(IUPAC) describes an allied concept, ‘absolute method’, wherein calculations are based on universal quantities

and fundame

ntal physical constants only.

Note 4 to entry: The phrase ‘higher order reference measurement procedure’ is often used to emphasize the

position of th

ese procedures within a calibration hierarchy as outlined in ISO 17511.

Note 5 to entry: The requirements for the content and presentation of reference measurement procedures

relevant to in

vitro medical devices are laid out in ISO 15193.

4 General requirements

The requirements of ISO/IEC 17025:2017, Clause 4 apply, including all the subclauses.
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Structural requirements

requirements of ISO/IEC 17025:2017, Clause 5 apply, including all the subclauses.

When the calibration laboratory is co-located with a medical laboratory, the organizational
arrangements shall be such that they do not adversely influence the calibration laboratory’s
conformance with the requirements of this document.

6

6.1
The

6.2
The

6.3
The

6.4
The
The

Resource requirements

General

requirements of ISO/IEC 17025:2017, 6.1 apply.

Personnel

requirements of ISO/IEC 17025:2017, 6.2 apply, including all the subclauses.

Laboratory facilities and environmental conditions

requirements of ISO/IEC 17025:2017, 6.3 apply, including altthe subclauses.
Equipment

requirements of ISO/IEC 17025:2017, 6.4 apply, including all the subclauses.

aboratory shall be equipped with all items @f*equipment required for the correct per

its listed reference measurement procedures.-All equipment relevant to the measurement
shall| be capable of achieving the measurement accuracy required. When processed sig
builttin microprocessors) are used, calibfation and transformation functions shall be vz
veriffed either by the manufacturer orindependently. All equipment used in the reference m
procedure shall be regularly inspeeted and maintained by authorized personnel. A i
calibration and verification of the functioning of the equipment shall be establishe
environmental conditions shall'be maintained. Equipment operation manuals shall be kep

and

readily available. Each item of equipment shall be uniquely identified. The use and ma

each|major item of equipment shall be recorded in a log that contains:

the type of meastirement, control or maintenance procedure performed;
the status of ealibration and verification;
the date’ef'measurement or maintenance;

the’operator who performed measurement or maintenance;

formance of
s concerned
nals (e.g. by
lidated and
easurement
rogram for
d. Relevant
t up-to-date
ntenance of

reasons for maintenance (prevention or malfunction repair);
where relevant, specific operating conditions;

unusual observations which shall require investigations where necessary.

For the fundamental quantities such as mass, volume and temperature, the laboratories shall have
calibrated devices. The laboratory shall ensure that measurement results for fundamental quantities
are traceable to SI units. Calibrations shall be performed within the required levels of measurement
uncertainty and recorded. A calibration and verification schedule shall be established that ensures that
the devices and equipment are operating within the measurement uncertainties ascribed to them.

When the measurement uncertainty of weighing of reference materials or other items necessary for
calibration is a significant element in the combined standard measurement uncertainty, corrections for

© ISO 2018 - All rights reserved
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buoyancy according to their mass density relative to that of the test weight pieces shall be applied when
this is relevant for the measurement result or its measurement uncertainty. Temperature, atmospheric
pressure and humidity shall be considered, as relevant.

Special care shall be taken in calibrating volumetric equipment by weighing corresponding amounts
of water or other appropriate liquids, taking the liquid's mass density at the relevant temperature and
atmospheric pressure into consideration. For the weighing procedure, calibrated balances and certified
weight pieces shall be used.

For the accurate sampling of small volumes, it is recommended to use positive displacement volumetric

equipment, such as a pipette, and to calibrate the pipetted volume by a gravimetric procedure.

6.5 Metr¢

The require

6.5.1 Calil
traceable to
highest avai

6.5.2 Mea
the measurs
expressed irj

plogical traceability

ments of ISO/IEC 17025:2017, 6.5 apply, including all the subclauses.

bration laboratories shall demonstrate that their measurement results ‘are metrolog
the value of a reference material or result of a reference system measurement procedy
able order by an unbroken chain of comparisons as specified in ISO-17511 or ISO 1815

surements and calibrations shall be designed and operated in such a way as to ensurg
bment results are traceable where possible to the SI unit§ of measurement. If tracea
an SI unit cannot be attained, an alternative calibration hierarchy as described in ISO 1

cally
re of

that
bility
7511

shall be applied.

6.6 Reference materials

6.6.1 A calibration laboratory shall use as far as possible fit-for-purpose certified reference matgrials
that fully mget the requirements of ISO 15194, when(such materials are available.

6.6.2 Certjfied reference materials shall be used in accordance with the intended use statemerts as
provided by|the certifying organization.

6.6.3 Whdn certified reference materials are not available, a calibration laboratory may characterize
and value agsign reference materjals.following the guidance set out in ISO 15194. Any such work shall be
fully documented by the laboratory.

NOTE Tme Joint Committeg-for Traceability in Laboratory Medicine (JCTLM) lists reference material$ that
fulfil the reqfiirements of ISO-15194 (see Reference [2]).

6.6.4 A giyen reference material may be used either as a calibration material or as a control material,
but the samp refereénce material shall not be used for both purposes in a given situation in a particular
laboratory.

6.7 Externally provided products and services

The requirem

ents of ISO/IEC 17025:2017, 6.6 apply, including all the subclauses.

When a laboratory subcontracts work, whether because of unforeseen reasons (e.g. workload, need
for further expertise or temporary incapacity) or on a continuing basis (e.g. through permanent
subcontracting, agency or franchising arrangements), this work shall be placed with a competent
subcontractor. A competent subcontractor is one that, for example, complies with this document for the
work in question.

© ISO 2018 - All rights reserved
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7 Process requirements

The requirements of ISO/IEC 17025:2017, Clause 7 apply, including all the subclauses.

7.1

Review of requests, tender and contracts

The requirements of ISO/IEC 17025:2017, 7.1 apply, including all the subclauses.

7.2

Reference measurement procedures

7.2.
been
calib

A catibration faboratory shatt follow documented Teference measurement procequ
designed, described and applied to meet a stated level of measurement uncertainty
Fation hierarchy following one of the appropriate models described in ISO 17511

7.2.1 The content and presentation of a reference measurement procedure shall meet the r

of IS

D 15193.

7.2.3 All reference measurement procedures shall be validated approepriately before use.

7.2.4 Before reference measurements are offered to a customer;the laboratory shall demg
it canp properly operate the reference measurement procedure.and that the equipment and re

are 4

[ppropriate.

NOTE1 Competency in operating a reference measurement procedure can be demonstrated,

by a
for c

ccreditation that includes consideration of successful participation in inter-laboratory
hlibration laboratories and the use of reliable and comprehensive data for measurement

deterimination.

NOTH 2  The scientific literature contains published reference methods. Implementation of t}

labor]

htories to develop reference measurementprocedures which are described in comprehensive dd

prodiiced by the calibration laboratory opérating them.

NOTE 3 The Joint Committee for, Traceability in Laboratory Medicine (JCTLM) lists publish

meas
meas

7.3

urement methods which are deseribed in sufficient detail so that they can be used as the basis o
urement procedures that fulfil the requirements of ISO 15193 (see Reference [2]).

Handling of samples

The tequirements 6f ISO/IEC 17025:2017, 7.4 apply, including all the subclauses.

7.4

Measurément records

The tegudirements of ISO/IEC 17025:2017, 7.5 apply, including all the subclauses.

The

es that have
as part of a

bquirements

nstrate that
agents used

for example,
comparisons
uncertainty

ese requires
cumentation

ed reference
Fdocumented

4 1 -1 — +1 1y c — 1 4
HHICASUITIICIIU TTCOTUS SIIdID COIILAIIT U Udiltc Ul IMICASUT CIHICIIL,  UICE dlldlySt, (udlIl

ity, sample

identification, specific observations before and during measurements, quality control data, primary
data (e.g. absorbance readings, peak areas or heights, isotope ratios) and calculations of measurement
results. Incorrect entries shall be corrected (but still be legible), signed or otherwise identified and
dated by the person making the correction. Records shall be stored and retained in a written document
or on electronic media in a durable and readily retrievable form for a period of time as specified by the
customer.

7.5

Evaluation of measurement uncertainty

The requirements of ISO/IEC 17025:2017, 7.6 apply, including all the subclauses. Each reported
measurement result shall be accompanied by a measurement uncertainty statement estimated and
expressed in accordance with [SO/IEC Guide 98-3.

© ISO
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7.6 Ensuring the validity of measurement results

The requirements of ISO/IEC 17025:2017, 7.7 apply, including all the subclauses.

7.6.1 The analytical goals shall be defined in relation to the customer’s needs and shall take into
consideration that the metrological level is appropriate to enable the customer to fulfil medical
requirements. The way of assessing conformity with quality control rules shall be documented. Internal
quality control shall be performed by measuring a sufficient number of matrix control samples in
each measurement series in order to meet the performance requirements specified for the reference

measurement procedure.

7.6.2 Whgnever available, certified reference materials with a matrix similar to the samplésyto be
investigated| shall be used for trueness control. The measured quantity value obtained on_the ‘control
material shpll agree with its assigned value within the measurement uncertainty calculated [from
the measur¢ment uncertainty of the control material value and the measurement uncertainty gf the
measurement procedure demonstrated and documented by the laboratory.
7.6.3 In drder to supplement internal quality control, the laboratory shall regularly chedk its
performance by taking part in appropriate interlaboratory comparisons for relevant types of quantity.
7.7 Reporting measurement results
The requirements of ISO/IEC 17025:2017, 7.8 apply, including all the\subclauses.
The result pf a reference measurement shall be issued in the form of a report or certificate] The
requirements of ISO/IEC 17025:2017, 7.8.2 apply, including’all the subclauses. In addition to thesg, the
report or ceftificate shall also contain:
a) anunambiguous description of the measurement procedure applied;
EXAMPHE1  Reference measurement procedure for the measurement of the amount-of-subsfance
concentifation of creatinine in human serum by isotope dilution-mass spectrometry listed by the|]Joint
Committee for Traceability in Laboratory Medicine (JCTLM) [JCTLM Database identifier number: C4RNIP1].
b) the resylts of the individual measurements;
EXAMPHE 2 Results from different series of measurement using separate calibration procedures.
c) thereported reference méasurement value;
d) astatenpent on the metrological traceability of the reported or the certified value;
e) areporfed measurement uncertainty in accordance with ISO/IEC Guide 98-3.
8 Management requirements

The requirements of ISO/IEC 17025:2017, Clause 8 apply, including all the subclauses.

8.1 General

The management system shall be designed to enable the laboratory to ensure the quality of its reference
measurement results with the stated level of measurement uncertainty calculated according to ISO/
IEC Guide 98-3.

8.2 Internal audits

The laboratory shall ensure that internal audits also verify that factors affecting the uncertainty of
measurement results are fully characterized and properly incorporated into a valid estimation of the
measurement uncertainties of results.

6 © ISO 2018 - All rights reserved
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