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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technical committees collaborate in fields of mutual interest. Other international organizations, governmental
and ngn-= —tria i ; i ; tetd of conformity
assesgment, the ISO Committee on conformity assessment (CASCO) is responsible for the_development of
ional Standards and Guides.

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

Draft Ipternational Standards are circulated to the national bodies for voting. Publication as gn International
Standdrd requires approval by at least 75 % of the national bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the sybject of patent
rights. ]SO shall not be held responsible for identifying any or all such-patent rights.

ISO/IELC 17025 was prepared by the ISO Committee on conformity assessment (CASCO).

It was| circulated for voting to the national bodies of<both ISO and IEC, and was appfoved by both
organizations.

This s¢cond edition cancels and replaces the first.edition (ISO/IEC 17025:1999), which has bgen technically
revised.

© ISO 2005 — Al rights reserved \
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Introducti

on

The first edition (1999) of this International Standard was produced as the result of extensive experience in
the implementation of ISO/IEC Guide 25 and EN 45001, both of which it replaced. It contained all of the
requirements that testing and calibration laboratories have to meet if they wish to demonstrate that they
operate a management system, are technically competent, and are able to generate technically valid results.

The first editi
ISO 9001:200(
been amendeq

Accreditation
International
management.

calibrations the laboratory undertakes.

Growth in the ise of management systems generally has increased the need t6 ensure that laboratorie

form part of la
seen as comp
to incorporate
services that a

Testing and ¢4
accordance wi

Conformity of
ISO 9001 doe
and results. N
management s

The acceptand
with this Interr
recognition ag

The use of thi
assist in the ex

rreferredto1SO9001+ 1994 and1SO-90602-1994—Thesestandardstrave beermsupers
, which made an alignment of ISO/IEC 17025 necessary. In this second edition, clause
or added only when considered necessary in the light of ISO 9001:2000.

pbodies that recognize the competence of testing and calibration laboratories should U
tandard as the basis for their accreditation. Clause 4 specifies the reguirements for|
Clause 5 specifies the requirements for technical competence for the. type of tests

Fger organizations or offer other services can operate to a quality management system
iant with ISO 9001 as well as with this International Standard: Care has been taken, thg
all those requirements of 1ISO 9001 that are relevantto“the scope of testing and cal
re covered by the laboratory's management system.

libration laboratories that comply with this Interfiiational Standard will therefore also opg
h 1SO 9001.

the quality management system within which the laboratory operates to the requirem
5 not of itself demonstrate the competence of the laboratory to produce technically va
br does demonstrated conformity to\this International Standard imply conformity of the
ystem within which the laboratory operates to all the requirements of ISO 9001.

e of testing and calibration.résults between countries should be facilitated if laboratories
ational Standard and if they obtain accreditation from bodies which have entered into
eements with equivalent.bodies in other countries using this International Standard.

5 International Standard will facilitate cooperation between laboratories and other bodi
change of information and experience, and in the harmonization of standards and proce

;
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ISO/IEC 17025:2005(E)

General requirements for the competence of testing and

calibration laboratories

ocoano

1 \IPU

11 his International Standard specifies the general requirements for the competenge,to
and/or |calibrations, including sampling. It covers testing and calibration performed using stan
non-standard methods, and laboratory-developed methods.

1.2
include
calibra

This International Standard is applicable to all organizations performing tests and/or calik
, for example, first-, second- and third-party laboratories, and Jaboratories where
ion forms part of inspection and product certification.

This In
of the

activiti
metho

fernational Standard is applicable to all laboratories regardless-of the number of personn
scope of testing and/or calibration activities. When a laboratory does not undertake one
s covered by this International Standard, such as sampling and the design/develog
s, the requirements of those clauses do not apply.

1.3
require

The notes given provide clarification of the text, examples and guidance. They d
ments and do not form an integral part of this International Standard.

14 T
admini
may al
intende

his International Standard is for use by laberatories in developing their management sys
strative and technical operations. Labofatory customers, regulatory authorities and accre
50 use it in confirming or recognizing, the competence of laboratories. This International
d to be used as the basis for certification of laboratories.

NOTE 1
system

The term 'management system’ in this International Standard means the quality, administrati
that govern the operations(ofa laboratory.

NOTE 2 Certification of a_management system is sometimes also called registration.

1.5
this Int

Compliance with“regulatory and safety requirements on the operation of laboratories is
brnational Standard.

1.6 If testingvand calibration laboratories comply with the requirements of this International
will opgraté a' quality management system for their testing and calibration activities that 3
principles<of ISO 9001. Annex A provides nominal cross-references between this Internationa

carry out tests
dard methods,

rations. These
testing and/or

e| or the extent
or more of the
pment of new

o not contain

tem for quality,
ditation bodies
Btandard is not

ve and technical

hot covered by

Standard, they
Iso meets the
Standard and

ISO 900t
ISO 9001.

NOTE 1

ot covered by

It might be necessary to explain or interpret certain requirements in this International Standard to ensure that

the requirements are applied in a consistent manner. Guidance for establishing applications for specific fields, especially

for accreditation bodies (see ISO/IEC 17011) is given in Annex B.

NOTE 2
accreditation body that operates in accordance with ISO/IEC 17011.

© 1SO 2005 — Al rights reserved
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2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced

document (incl

uding any amendments) applies.

ISO/IEC 17000, Conformity assessment — Vocabulary and general principles

VIM, International vocabulary of basic and general terms in metrology, issued by BIPM, IEC, IFCC, ISO,
IUPAC, IUPAP and OIML

NOTE

Further related standards, guides, etc. on subjects included in this International Standard are given in the

Bibliography.

3 Terms g
For the purposg

NOTE Gen
specifically rela
definitions in 1S

4 Management requirements

4.1 Organi;

411 The Ig
responsible.

41.2 ltisth
to meet the 1
regulatory auth

41.3 Them|

away from its permanent facilities, orin-associated temporary or mobile facilities.

41.4 |If the
the responsibi
and/or calibrat

NOTE 1 Whd
departments hg
influence the lal

nd definitions
es of this document, the relevant terms and definitions given in ISO/IEC 17000 and VIM

eral definitions related to quality are given in 1SO 9000, whereas ISO/IEC 17000 gives dsg
ed to certification and laboratory accreditation. Where different definitions are given in 1SO 9(
D/IEC 17000 and VIM are preferred.

ration

boratory or the organization of which itsis‘part shall be an entity that can be held
b responsibility of the laboratory to carry out its testing and calibration activities in such a
equirements of this International) Standard and to satisfy the needs of the custom
orities or organizations providihg recognition.

anagement system shall ‘cover work carried out in the laboratory’s permanent facilities,
aboratory is part of ‘an organization performing activities other than testing and/or cali

ities of key pérsonnel in the organization that have an involvement or influence on the
on activitie§.of the laboratory shall be defined in order to identify potential conflicts of intg

bpply.

finitions
00, the

legally

way as
er, the

at sites

bration,
testing
rest.

re alaboratory is part of a larger organization, the organizational arrangements should be s
ving \conflicting interests, such as production, commercial marketing or financing do not a
oratory's compliance with the requirements of this International Standard.

j

ch that
versely

NOTE 2

If the laboratory wishes to be recognized as a third-party laboratory, it should be able to demonstrate that it is

impartial and that it and its personnel are free from any undue commercial, financial and other pressures which might
influence their technical judgement. The third-party testing or calibration laboratory should not engage in any activities that
may endanger the trust in its independence of judgement and integrity in relation to its testing or calibration activities.

4.1.5 The laboratory shall

a)

have managerial and technical personnel who, irrespective of other responsibilities, have the authority

and resources needed to carry out their duties, including the implementation, maintenance and
improvement of the management system, and to identify the occurrence of departures from the
management system or from the procedures for performing tests and/or calibrations, and to initiate

actions to

prevent or minimize such departures (see also 5.2);

© 1SO 2005 — All rights

reserved
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b) have arrangements to ensure that its management and personnel are free from any undue internal and
external commercial, financial and other pressures and influences that may adversely affect the quality of
their work;

c) have policies and procedures to ensure the protection of its customers' confidential information and
proprietary rights, including procedures for protecting the electronic storage and transmission of results;

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

e) define the organization and management structure of the laboratory, its place in any parent organization,
and the relationships between quality management, technical operations and support services;

f)  specify the responsibility, authority and interrelationships of all personnel who manage; pérform or verify
work affecting the quality of the tests and/or calibrations;

g) prpvide adequate supervision of testing and calibration staff, including trainees, by persons familiar with
methods and procedures, purpose of each test and/or calibration, and withthe’assessment of the test or
calibration results;

h) hgve technical management which has overall responsibility for the technical operations and the provision
of the resources needed to ensure the required quality of laboratofy operations;

i) apgpoint a member of staff as quality manager (however named) who, irrespective of other duties and
responsibilities, shall have defined responsibility and autherity for ensuring that the management system
related to quality is implemented and followed at all timés) the quality manager shall have direct access to
the highest level of management at which decisions aré made on laboratory policy or resources;

i) agpoint deputies for key managerial personnel (see Note);

k) ensure that its personnel are aware of the felevance and importance of their activities|and how they
contribute to the achievement of the objectives of the management system.

NOTE Individuals may have more thanm ene function and it may be impractical to appoint deputies for|every function.

4.1.6 | Top management shall ensure that appropriate communication processes are establighed within the

laborafory and that communicatien takes place regarding the effectiveness of the management pystem.

4.2 anagement system

4.2.1 | The laboratety shall establish, implement and maintain a management system appfopriate to the

scope |of its activities. The laboratory shall document its policies, systems, programmes, pfocedures and

instructions to\the extent necessary to assure the quality of the test and/or calibration results| The system’s
documentation shall be communicated to, understood by, available to, and implemented by the appropriate
personnels

4.2.2 The laboratory's management system policies related to quality, including a quality policy statement,
shall be defined in a quality manual (however named). The overall objectives shall be established, and shall
be reviewed during management review. The quality policy statement shall be issued under the authority of
top management. It shall include at least the following:

the laboratory management's commitment to good professional practice and to the quality of its testing

and calibration in servicing its customers;
the management’s statement of the laboratory's standard of service;

the purpose of the management system related to quality;

© 1SO 2005 — Al rights reserved
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d) a requirement that all personnel concerned with testing and calibration activities within the laboratory
familiarize themselves with the quality documentation and implement the policies and procedures in their
work; and

e) the laboratory management's commitment to comply with this International Standard and to continually
improve the effectiveness of the management system.

NOTE The quality policy statement should be concise and may include the requirement that tests and/or calibrations
shall always be carried out in accordance with stated methods and customers' requirements. When the test and/or
calibration laboratory is part of a larger organization, some quality policy elements may be in other documents.

4.2.3 Top management shall provide evidence of commitment to the development and implementation of

the managemaernt ayatclll andto—cor |ti||ua“y ;lllpluvillg itseffectiveness:

4.2.4 Top management shall communicate to the organization the importance of meetifig-customer
requirements gs well as statutory and regulatory requirements.

4.2.5 The quality manual shall include or make reference to the supporting procedures.including technical
procedures. It ghall outline the structure of the documentation used in the management’system.

4.2.6 The rgles and responsibilities of technical management and the quality manager, includirlg their
responsibility fpr ensuring compliance with this International Standard, shall be‘defined in the quality manual.

4.2.7 Top management shall ensure that the integrity of the management system is maintained when
changes to thg management system are planned and implemented.

4.3 Document control

4.3.1 General

The laboratory shall establish and maintain procedures to control all documents that form parl of its
management system (internally generated or frompexternal sources), such as regulations, standardsg, other
normative doguments, test and/or calibration-methods, as well as drawings, software, specifigations,
instructions and manuals.

NOTE 1 In this context “document” could be policy statements, procedures, specifications, calibration tables) charts,
text books, posters, notices, memoranda, -software, drawings, plans, etc. These may be on various media, whether hard
copy or electron|c, and they may be digital, analog, photographic or written.

NOTE 2  The|control of data related to testing and calibration is covered in 5.4.7. The control of records is coyered in
4.13.

4.3.2 Docunjent approval and issue

4.3.21 Alf documents issued to personnel in the laboratory as part of the management system ghall be

reviewed and lappreved—fer—use—by—auvthorized—personnelprier—to—isste—A—master—tist—er—an—egdivalent

document control procedure identifying the current revision status and distribution of documents in the
management system shall be established and shall be readily available to preclude the use of invalid and/or
obsolete documents.

4.3.2.2 The procedure(s) adopted shall ensure that:

a) authorized editions of appropriate documents are available at all locations where operations essential to
the effective functioning of the laboratory are performed;

b) documents are periodically reviewed and, where necessary, revised to ensure continuing suitability and
compliance with applicable requirements;

4 © 1SO 2005 — Al rights reserved
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¢) invalid or obsolete documents are promptly removed from all points of issue or use, or otherwise assured
against unintended use;

d) obsolete documents retained for either legal or knowledge preservation purposes are suitably marked.
4.3.2.3 Management system documents generated by the laboratory shall be uniquely identified. Such

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

4.3.3 Document changes

4.3.31 Changes to documents shall be reviewed and approved by the same function that performed the
original review unless specifically designated otherwise. The designated personnel shall have access to

he appropriate

nents by hand
pending the re-issue of the documents, the procedures and authorities for&uch amendments shall be defined.
Amendments shall be clearly marked, initialled and dated. A revised document shall be formally re-issued as
soon ap practicable.

4.3.3. Procedures shall be established to describe how' changes in documents |maintained in
compulerized systems are made and controlled.

4.4 eview of requests, tenders and contracts

4.4.1 | The laboratory shall establish and maintain procedures for the review of requesty, tenders and
contragts. The policies and procedures for these-reviews leading to a contract for testing angl/or calibration
shall epsure that:

a) the¢ requirements, including the_methods to be used, are adequately defined, do¢umented and
understood (see 5.4.2);

b) the laboratory has the capability and resources to meet the requirements;

c) the appropriate test-and/or calibration method is selected and is capable of meeting the customers'
refuirements (see/5.4:2).

Any dffferences between the request or tender and the contract shall be resolved before any work
commences. Each contract shall be acceptable both to the laboratory and the customer.

NOTE 1 Thé request, tender and contract review should be conducted in a practical and efficient manner, and the
effect df+financial, legal and time schedule aspects should be taken into account. For internal custormers, reviews of
requests,; Tenaers ana Contracts Camn be periormedatn a simpiied wdy.

NOTE 2  The review of capability should establish that the laboratory possesses the necessary physical, personnel and
information resources, and that the laboratory's personnel have the skills and expertise necessary for the performance of
the tests and/or calibrations in question. The review may also encompass results of earlier participation in interlaboratory
comparisons or proficiency testing and/or the running of trial test or calibration programmes using samples or items of
known value in order to determine uncertainties of measurement, limits of detection, confidence limits, etc.

NOTE 3 A contract may be any written or oral agreement to provide a customer with testing and/or calibration services.
4.4.2 Records of reviews, including any significant changes, shall be maintained. Records shall also be

maintained of pertinent discussions with a customer relating to the customer's requirements or the results of
the work during the period of execution of the contract.

© 1SO 2005 — Al rights reserved 5
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NOTE For review of routine and other simple tasks, the date and the identification (e.g. the initials) of the person in
the laboratory responsible for carrying out the contracted work are considered adequate. For repetitive routine tasks, the
review need be made only at the initial enquiry stage or on granting of the contract for on-going routine work performed
under a general agreement with the customer, provided that the customer's requirements remain unchanged. For new,
complex or advanced testing and/or calibration tasks, a more comprehensive record should be maintained.

4.4.3 The review shall also cover any work that is subcontracted by the laboratory.
4.4.4 The customer shall be informed of any deviation from the contract.

4.4.5 If a contract needs to be amended after work has commenced, the same contract review process
shall be repeated and any amendments shall be communicated to all affected personnel.

4.5 Subcontracting of tests and calibrations

4.5.1 When|a laboratory subcontracts work, whether because of unforeseen reasons (e.gz.workload, need
for further expertise or temporary incapacity) or on a continuing basis (e.g. through permanént-subcontracting,
agency or franichising arrangements), this work shall be placed with a competent subcofitractor. A competent
subcontractor s one that, for example, complies with this International Standard for the ‘'work in question.

4.5.2 The laboratory shall advise the customer of the arrangement in writing:ahd, when appropriate, gain
the approval of the customer, preferably in writing.

4.5.3 The laporatory is responsible to the customer for the subcontractor’s work, except in the casg where
the customer qr a regulatory authority specifies which subcontractor is’fo be used.

4.5.4 The laporatory shall maintain a register of all subcontractors that it uses for tests and/or calijrations
and a record of the evidence of compliance with this International*‘Standard for the work in question.

4.6 Purchasing services and supplies

4.6.1 The laporatory shall have a policy and procgdure(s) for the selection and purchasing of servides and
supplies it usep that affect the quality of the tests and/or calibrations. Procedures shall exist for the pufchase,
reception and gtorage of reagents and laboratory’consumable materials relevant for the tests and calibrations.

4.6.2 The Igboratory shall ensure that purchased supplies and reagents and consumable materigls that
affect the quallty of tests and/or calibrations are not used until they have been inspected or otherwise perified
as complying |with standard spegifications or requirements defined in the methods for the tests|and/or
calibrations concerned. These sérvices and supplies used shall comply with specified requirements. Records
of actions takep to check compliance shall be maintained.

4.6.3 Purchasing documents for items affecting the quality of laboratory output shall contain data degcribing
the services and supplies’ordered. These purchasing documents shall be reviewed and approved for technical
content prior tg release.

NOTE ; spection
instructions, other techmcal data mcludmg approval of test results the quahty reqwred and the management system
standard under which they were made.

4.6.4 The laboratory shall evaluate suppliers of critical consumables, supplies and services which affect the
quality of testing and calibration, and shall maintain records of these evaluations and list those approved.

4.7 Service to the customer
4.7.1 The laboratory shall be willing to cooperate with customers or their representatives in clarifying the

customer's request and in monitoring the laboratory’s performance in relation to the work performed, provided
that the laboratory ensures confidentiality to other customers.

6 © 1SO 2005 — Al rights reserved


https://iecnorm.com/api/?name=485a96309e46070ba38878d55657d8a1

ISO/IEC 17025:2005(E)

NOTE 1 Such cooperation may include:

a) providing the customer or the customer's representative reasonable access to relevant areas of the laboratory for the
witnessing of tests and/or calibrations performed for the customer;

b) preparation, packaging, and dispatch of test and/or calibration items needed by the customer for verification purposes.

NOTE 2  Customers value the maintenance of good communication, advice and guidance in technical matters, and
opinions and interpretations based on results. Communication with the customer, especially in large assignments, should
be maintained throughout the work. The laboratory should inform the customer of any delays or major deviations in the
performance of the tests and/or calibrations.

4.7.2 The laboratory shall seek feedback, both positive and negative, from its customers. The feedback
shall be_used and analysed to improve the management system. testing and calibration activities and
custonjer service.

NOTE Examples of the types of feedback include customer satisfaction surveys and review-of tgst or calibration
reports with customers.

4.8 Complaints

The laloratory 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 corrective actions
taken By the laboratory (see also 4.11).

4.9 Control of nonconforming testing and/or calibration work

4.9.1 | The laboratory shall have a policy and procedures’ that shall be implemented when any aspect of its
testing|and/or calibration work, or the results of this work, do not conform to its own procedures or the agreed
requirgments of the customer. The policy and procedures shall ensure that:

a) the responsibilities and authorities for the ‘management of nonconforming work are designated and
agtions (including halting of work and withholding of test reports and calibration certificates| as necessary)
are defined and taken when nonconforiming work is identified;

b) ar evaluation of the significance.of the nonconforming work is made;

c) correction is taken immediately, together with any decision about the acceptability of the honconforming
wark;

d) where necessary, theCustomer is notified and work is recalled;
e) the responsihility for authorizing the resumption of work is defined.

NOTE Idéntification of nonconforming work or problems with the management system or with testing and/or
calibratjon activities can occur at various places within the management system and technical operations. Examples are
customer\complaints, quality control, instrument calibration, checking of consumable materials, staff Jobservations or
supervision, test report and calibration certificate checking, management reviews and internal or external audits.

4.9.2 Where the evaluation indicates that the nonconforming work could recur or that there is doubt about
the compliance of the laboratory's operations with its own policies and procedures, the corrective action
procedures given in 4.11 shall be promptly followed.

4.10 Improvement
The laboratory shall continually improve the effectiveness of its management system through the use of the

quality policy, quality objectives, audit results, analysis of data, corrective and preventive actions and
management review.
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4.11 Corrective action

4.11.1 General

The laboratory shall establish a policy and a procedure and shall designate appropriate authorities for
implementing corrective action when nonconforming work or departures from the policies and procedures in
the management system or technical operations have been identified.

NOTE A problem with the management system or with the technical operations of the laboratory may be identified
through a variety of activities, such as control of nonconforming work, internal or external audits, management reviews,
feedback from customers and from staff observations.

4.11.2 Causelanalysis

The procedurg for corrective action shall start with an investigation to determine the root cause(s)| of the
problem.

NOTE Caupe analysis is the key and sometimes the most difficult part in the corrective action procedure. Qften the
root cause is ngt obvious and thus a careful analysis of all potential causes of the problem js required. Potentiall causes
could include customer requirements, the samples, sample specifications, methods and,‘procedures, staff sKills and
training, consunjables, or equipment and its calibration.

4.11.3 Selection and implementation of corrective actions

Where correctfve action is needed, the laboratory shall identify potential corrective actions. It shall sel¢ct and
implement the [action(s) most likely to eliminate the problem and to-prevent recurrence.

Corrective actipns shall be to a degree appropriate to the magnitude and the risk of the problem.

The laboratory shall document and implement any *tequired changes resulting from corrective| action
investigations.

4.11.4 Monitdring of corrective actions

The laboratory| shall monitor the results to;ehsure that the corrective actions taken have been effective.

4.11.5 Additignal audits

Where the identification of noncaonformities or departures casts doubts on the laboratory's compliance with its
own policies apd proceduresijor on its compliance with this International Standard, the laboratory shall lensure
that the appropriate areas of-activity are audited in accordance with 4.14 as soon as possible.

NOTE Such additional audits often follow the implementation of the corrective actions to confirm their effectjveness.
An additional audit,should be necessary only when a serious issue or risk to the business is identified.

4.12 Preventive action

4.12.1 Needed improvements and potential sources of nonconformities, either technical or concerning the
management system, shall be identified. When improvement opportunities are identified or if preventive action
is required, action plans shall be developed, implemented and monitored to reduce the likelihood of the
occurrence of such nonconformities and to take advantage of the opportunities for improvement.

4.12.2 Procedures for preventive actions shall include the initiation of such actions and the application of
controls to ensure that they are effective.

NOTE 1 Preventive action is a pro-active process to identify opportunities for improvement rather than a reaction to the
identification of problems or complaints.
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NOTE 2  Apart from the review of the operational procedures, the preventive action might involve analysis of data,
including trend and risk analyses and proficiency-testing results.

4.13 Control of records

4.13.1 General

41311 The laboratory shall establish and maintain procedures for identification, collection, indexing,
access, filing, storage, maintenance and disposal of quality and technical records. Quality records shall
include reports from internal audits and management reviews as well as records of corrective and preventive
actions.

4.13.1;1? All records shall be legible and shall be stored and retained in such a way that-they are readily
retrievable in facilities that provide a suitable environment to prevent damage or deterioration and to prevent
loss. Retention times of records shall be established.

NOTE Records may be in any media, such as hard copy or electronic media.
41318 All records shall be held secure and in confidence.

41314 The laboratory shall have procedures to protect and back-up records stored electfonically and to
prevent unauthorized access to or amendment of these records.

4.13.2 | Technical records

413.241 The laboratory shall retain records of original @bservations, derived data and sufficient information
to estgblish an audit trail, calibration records, staff réCords and a copy of each test repor{ or calibration
certificate issued, for a defined period. The records-for each test or calibration shall contain sufficient
information to facilitate, if possible, identification .of'factors affecting the uncertainty and to engble the test or
calibration to be repeated under conditions as close as possible to the original. The records shall include the
identity of personnel responsible for the sampling, performance of each test and/or calibration gnd checking of
results

NOTE 1 In certain fields it may be impossible or impractical to retain records of all original observationsg.

NOTE 2 Technical records are accumulations of data (see 5.4.7) and information which result from carrying out tests
and/or galibrations and which indicate whether specified quality or process parameters are achieved. They may include
forms, gontracts, work sheetsswork books, check sheets, work notes, control graphs, external and internal test reports and
calibratfon certificates, customers' notes, papers and feedback.

4.13.22 Observations, data and calculations shall be recorded at the time they are made and shall be
identifiable to the‘specific task.

4.13.283 When mistakes occur in records, each mistake shall be crossed out, not erased, mlade illegible or
deleted,.andthe correct value entered alongside. All such alterations to records shall be signed or initialled by
the pe aking-the-co iop—-the i i isures shall be
taken to avoid loss or change of original data.

4.14 Internal audits

4.14.1 The laboratory shall periodically, and in accordance with a predetermined schedule and procedure,
conduct internal audits of its activities to verify that its operations continue to comply with the requirements of
the management system and this International Standard. The internal audit programme shall address all
elements of the management system, including the testing and/or calibration activities. 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 trained and qualified personnel who are, wherever
resources permit, independent of the activity to be audited.

NOTE The cycle for internal auditing should normally be completed in one year.
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4.14.2 When audit findings cast doubt on the effectiveness of the operations or on the correctness or validity
of the laboratory's test or calibration results, the laboratory shall take timely corrective action, and shall notify
customers in writing if investigations show that the laboratory results may have been affected.

4.14.3 The area of activity audited, the audit findings and corrective actions that arise from them shall be
recorded.

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

4.15 Management reviews

4.15.1 In accprdance with a predetermined schedule and procedure, the laboratory’s top management shall
periodically conduct a review of the laboratory's management system and testing and/or calibration agtivities
to ensure their continuing suitability and effectiveness, and to introduce necessary changes or improvgments.
The review shall take account of:

— the suitabllity of policies and procedures;

— reports frgm managerial and supervisory personnel;

— the outcorpe of recent internal audits;

— corrective|and preventive actions;

— assessmegnts by external bodies;

— the resultg of interlaboratory comparisons or proficiency tests;
— changes ip the volume and type of the work;

— customer feedback;

— complaints;
— recommendations for improvement;

— other releyant factors, such as)quality control activities, resources and staff training.
NOTE 1 A typical period for.coriducting a management review is once every 12 months.

NOTE 2  Resllts should feed into the laboratory planning system and should include the goals, objectives anf action
plans for the corping year.

NOTE 3 A mpnagdement review includes consideration of related subjects at reqular management meetings.

4.15.2 Findings from management reviews and the actions that arise from them shall be recorded. The
management shall ensure that those actions are carried out within an appropriate and agreed timescale.

5 Technical requirements

5.1 General

5.1.1 Many factors determine the correctness and reliability of the tests and/or calibrations performed by a
laboratory. These factors include contributions from:

— human factors (5.2);
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accommodation and environmental conditions (5.3);
test and calibration methods and method validation (5.4);
equipment (5.5);

measurement traceability (5.6);

mpling (5.7);

the handling of test and calibration items (5.8).
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5.2.4 The laboratory shall maintain current job descriptions for managerial, technical and key support
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nel involved in tests and/or calibrations.

Job descriptions can be defined in many ways. As a minimum, the following should be defined
responsibilities with respect to performing tests and/or calibrations;
responsibilities with respect to the planning of tests and/or calibrations and evaluation of results;

responsibilities for reporting opinions and interpretations;
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— expertise and experience required;
— qualifications and training programmes;

— managerial duties.

5.2.5 The management shall authorize specific personnel to perform particular types of sampling, test
and/or calibration, to issue test reports and calibration certificates, to give opinions and interpretations and to
operate particular types of equipment. The laboratory shall maintain records of the relevant authorization(s),
competence, educational and professional qualifications, training, skills and experience of all technical
personnel, including contracted personnel. This information shall be readily available and shall include the
date on which authorization and/or competence is confirmed.

5.3 Accompmodation and environmental conditions

5.3.1 Laboratory facilities for testing and/or calibration, including but not limited to energy sources, |ighting

and environme
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accommodatiqg
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5.3.2 Thela
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5 to and use of areas affectingsthe quality of the tests and/or calibrations shall be con
shall determine the extent of control based on its particular circumstances.

res shall be taken to ensure good housekeeping in the laboratory. Special procedures s
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5.4.1 General
The laboratory| shall_use appropriate methods and procedures for all tests and/or calibrations within its{scope.
These include|sampling, handling, transport, storage and preparation of items to be tested and/or caliprated,

and, where appropriate, an estimation of the measurement uncertainty as well as statistical techniques for
analysis of test and/or calibration data.

The laboratory shall have instructions on the use and operation of all relevant equipment, and on the handling
and preparation of items for testing and/or calibration, or both, where the absence of such instructions could
jeopardize the results of tests and/or calibrations. All instructions, standards, manuals and reference data
relevant to the work of the laboratory shall be kept up to date and shall be made readily available to personnel
(see 4.3). Deviation from test and calibration methods shall occur only if the deviation has been documented,
technically justified, authorized, and accepted by the customer.

NOTE International, regional or national standards or other recognized specifications that contain sufficient and
concise information on how to perform the tests and/or calibrations do not need to be supplemented or rewritten as
internal procedures if these standards are written in a way that they can be used as published by the operating staff in a
laboratory. It may be necessary to provide additional documentation for optional steps in the method or additional details.
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5.4.2 Selection of methods

The laboratory shall use test and/or calibration methods, including methods for sampling, which meet the
needs of the customer and which are appropriate for the tests and/or calibrations it undertakes. Methods
published in international, regional or national standards shall preferably be used. The laboratory shall ensure
that it uses the latest valid edition of a standard unless it is not appropriate or possible to do so. When
necessary, the standard shall be supplemented with additional details to ensure consistent application.

When the customer does not specify the method to be used, the laboratory shall select appropriate methods
that have been published either in international, regional or national standards, or by reputable technical
organizations, or in relevant scientific texts or journals, or as specified by the manufacturer of the equipment.
Laboratory-developed methods or methods adopted by the laboratory may also be used if they are
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5.4.3

The in
planne

Plans
involve

54.4

When
with th
the tes

NOTE
being p

a)
b)
c)
d)
e)
f)
9)
h)

apg
scq
des
par
apg
refg

eny

flate Tor the Intended USe and 1 they are validated. The cusiomer shall be informed as
. The laboratory shall confirm that it can properly operate standard methods beforé
- calibrations. If the standard method changes, the confirmation shall be repeated.

poratory shall inform the customer when the method proposed by the customer is co

Laboratory-developed methods

froduction of test and calibration methods developed by the \laboratory for its own
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the purpose of
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description of the procedure, including

affixing of identification marks, handling, transporting, storing and preparation of items,

checks to be made before the work is started,

checks that the equipment is working properly and, where required, calibration and adjustment of the equipment

before each use,
the method of recording the observations and results,

any safety measures to be observed;

criteria and/or requirements for approval/rejection;

data to be recorded and method of analysis and presentation;

the

uncertainty or the procedure for estimating uncertainty.
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5.4.5 Validation of methods

5451 Validation is the confirmation by examination and the provision of objective evidence that the
particular requirements for a specific intended use are fulfilled.

5.45.2 The laboratory shall validate non-standard methods, laboratory-designed/developed methods,
standard methods used outside their intended scope, and amplifications and modifications of standard
methods to confirm that the methods are fit for the intended use. The validation shall be as extensive as is
necessary to meet the needs of the given application or field of application. The laboratory shall record the
results obtained, the procedure used for the validation, and a statement as to whether the method is fit for the
intended use.

NOTE 1 Valiflation may include procedures for sampling, handling and transportation.
NOTE2 The

of, the following

techniques used for the determination of the performance of a method should be one of, or\a‘\compination

calibration

comparisor
interlaborat
systematic

assessmer

ising reference standards or reference materials;
of results achieved with other methods;

ory comparisons;

assessment of the factors influencing the result;

t of the uncertainty of the results based on scientific understanding)of the theoretical principle

5 of the

method angl practical experience.

NOTE 3  Whegn some changes are made in the validated non-standard methods, the influence of such changes should
be documented jand, if appropriate, a new validation should be carried out,

5.4.5.3 The range and accuracy of the values obtainable ffom validated methods (e.g. the uncertainty of
the results, detection limit, selectivity of the method, lingarity, limit of repeatability and/or reprodycibility,
robustness agpinst external influences and/or cross-sensitivity against interference from the matrix| of the
sample/test objject), as assessed for the intended use;$hall be relevant to the customers' needs.

NOTE 1 Valiglation includes specification of the requirements, determination of the characteristics of the methods, a
check that the requirements can be fulfilled by using the method, and a statement on the validity.

NOTE 2 As method-development procegeds;” regular review should be carried out to verify that the needsg of the

customer are stfll being fulfilled. Any change~in requirements requiring modifications to the development plan sHould be
approved and afithorized.

NOTE3 Vali
the range and |
robustness and

Hation is always albalance between costs, risks and technical possibilities. There are many cases [n which
ncertainty of the,values (e.g. accuracy, detection limit, selectivity, linearity, repeatability, reprodpcibility,
Cross-sensitivity) can only be given in a simplified way due to lack of information.

5.4.6 Estimdtion-of.uncertainty of measurement

5.4.6.1 A lcalibration laborato or—a-testinglaboratory performing-its own calibrations,—shall have and
shall apply a procedure to estimate the uncertainty of measurement for all calibrations and types of
calibrations.

5.4.6.2 Testing laboratories shall have and shall apply procedures for estimating uncertainty of

measurement. In certain cases the nature of the test method may preclude rigorous, metrologically and
statistically valid, calculation of uncertainty of measurement. In these cases the laboratory shall at least
attempt to identify all the components of uncertainty and make a reasonable estimation, and shall ensure that
the form of reporting of the result does not give a wrong impression of the uncertainty. Reasonable estimation
shall be based on knowledge of the performance of the method and on the measurement scope and shall
make use of, for example, previous experience and validation data.

NOTE 1 The degree of rigor needed in an estimation of uncertainty of measurement depends on factors such as:

— the requirements of the test method;
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— the requirements of the customer;

— the existence of narrow limits on which decisions on conformity to a specification are based.

NOTE 2 In those cases where a well-recognized test method specifies limits to the values of the major sources of
uncertainty of measurement and specifies the form of presentation of calculated results, the laboratory is considered to
have satisfied this clause by following the test method and reporting instructions (see 5.10).

5.4.6.3 When estimating the uncertainty of measurement, all uncertainty components which are of
importance in the given situation shall be taken into account using appropriate methods of analysis.

NOTE 1 Sources contributing to the uncertainty include, but are not necessarily limited to, the reference standards and
reference materials used, methods and equipment used, environmental conditions, properties and condition of the item
being t4sted or callbrated, and the operator.

NOTE 2 The predicted long-term behaviour of the tested and/or calibrated item is not normally taken info account when
estimating the measurement uncertainty.

NOTE 3 For further information, see ISO 5725 and the Guide to the Expression of Uneertainty in Mgasurement (see
Bibliogrpphy).

5.4.7 [Control of data

5471 Calculations and data transfers shall be subject to apprdpriate checks in a systematic manner.
5.4.7.2 When computers or automated equipment are used for the acquisition, processing, recording,

reporting, storage or retrieval of test or calibration data, the laboratory shall ensure that:

a) co

be

mputer software developed by the user is documented in sufficient detail and is suitab
ing adequate for use;

y validated as

b) pr
na
an

c) co

bcedures are established and implemented for protecting the data; such procedures sh
t be limited to, integrity and confidentiality of data entry or collection, data storage, dat
d data processing;

Mmputers and automated equipment are maintained to ensure proper functioning and arg

all include, but
A transmission

b provided with

theé environmental and operating’conditions necessary to maintain the integrity of test and ¢alibration data.
NOTE

within {]
configu

Commercial off-thesshelf software (e.g. wordprocessing, database and statistical programmes
heir designed application range may be considered to be sufficiently validated. However, lab
ation/modifications-should be validated as in 5.4.7.2 a).

) in general use
bratory software

5.5 Equipment

5.5.1

The-Yaboratory shall be furnished with all items of sampling, measurement and test equipment
requirgd for-the correct performance of the tests and/or calibrations (including sampling, preparation of test
and/or [calibration items, processing and analysis of test and/or calibration data). In those cases where the
laboratory needs to use equipment outside its permanent control, it shall ensure that the requirements of this
International Standard are met.

5.5.2 Equipment and its software used for testing, calibration and sampling shall be capable of achieving
the accuracy required and shall comply with specifications relevant to the tests and/or calibrations concerned.
Calibration programmes shall be established for key quantities or values of the instruments where these
properties have a significant effect on the results. Before being placed into service, equipment (including that
used for sampling) shall be calibrated or checked to establish that it meets the laboratory's specification
requirements and complies with the relevant standard specifications. It shall be checked and/or calibrated
before use (see 5.6).
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5.5.3 Equipment shall be operated by authorized personnel. Up-to-date instructions on the use and
maintenance of equipment (including any relevant manuals provided by the manufacturer of the equipment)
shall be readily available for use by the appropriate laboratory personnel.

5.5.4 Each item of equipment and its software used for testing and calibration and significant to the result
shall, when practicable, be uniquely identified.

5.5.5 Records shall be maintained of each item of equipment and its software significant to the tests and/or
calibrations performed. The records shall include at least the following:

a) the identity of the item of equipment and its software;

b) the manufacturer's name, type identification, and serial number or other unique identification;
c) checks that equipment complies with the specification (see 5.5.2);

d) the current location, where appropriate;

e) the manuflacturer's instructions, if available, or reference to their location;

f) dates, results and copies of reports and certificates of all calibrations, adjustments, acceptance ¢riteria,
and the dyie date of next calibration;

g) the maintenance plan, where appropriate, and maintenance carried out to date;
h) any damapge, malfunction, modification or repair to the equipment!

5.5.6 The laboratory shall have procedures for safe handling, transport, storage, use and planned
maintenance gf measuring equipment to ensure proper fupctioning and in order to prevent contamination or
deterioration.

NOTE Addjtional procedures may be necessary- When measuring equipment is used outside the pefmanent
laboratory for tegts, calibrations or sampling.

5.5.7 Equipment that has been subjected te-overloading or mishandling, gives suspect results, or hgs been
shown to be d¢fective or outside specifieddimits, shall be taken out of service. It shall be isolated to prejent its
use or clearly labelled or marked as being out of service until it has been repaired and shown by calibration or
test to performp correctly. The laboratory shall examine the effect of the defect or departure from siecified
limits on previpus tests and/or calibrations and shall institute the “Control of nonconforming work” prdcedure
(see 4.9).

5.5.8 Wheng¢ver practicable, all equipment under the control of the laboratory and requiring calibratign shall
be labelled, cgded or, otherwise identified to indicate the status of calibration, including the date whien last
calibrated and|the dateor expiration criteria when recalibration is due.

5.5.9 When/|forwhatever reason, equipment goes outside the direct control of the laboratory, the laboratory
shall ensure that the function and calibration status of the equipment are checked and shown to be
satisfactory before the equipment is returned to service.

5.5.10 When intermediate checks are needed to maintain confidence in the calibration status of the
equipment, these checks shall be carried out according to a defined procedure.

5.5.11 Where calibrations give rise to a set of correction factors, the laboratory shall have procedures to
ensure that copies (e.g. in computer software) are correctly updated.

5.5.12 Test and calibration equipment, including both hardware and software, shall be safeguarded from
adjustments which would invalidate the test and/or calibration results.
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5.6 Measurement traceability

5.6.1 General

All equipment used for tests and/or calibrations, including equipment for subsidiary measurements (e.g. for
environmental conditions) having a significant effect on the accuracy or validity of the result of the test,
calibration or sampling shall be calibrated before being put into service. The laboratory shall have an

established programme and procedure for the calibration of its equipment.

NOTE

Such a programme should include a system for selecting, using, calibrating, checking,

controlling and

maintaining measurement standards, reference materials used as measurement standards, and measuring and test
equipment used to perform tests and calibrations.

5.6.2 |Specific requirements

5.6.2.1 Calibration

5.6.2.1l1  For calibration laboratories, the programme for calibration of equipment shall be| designed and
operatid so as to ensure that calibrations and measurements made by the jaboratory are tqaceable to the
Interngtional System of Units (SI) (Systéme international d'unités).

A calibfation laboratory establishes traceability of its own measuremeént standards and measuring instruments
to the [SI by means of an unbroken chain of calibrations or comparisons linking them to relevant primary

standa
measu
realiza
they m
When
calibra

rds of the Sl units of measurement. The link to Sl upits-may be achieved by referer
rement standards. National measurement standards~may be primary standards, whig
ions of the Sl units or agreed representations of Sl units based on fundamental physic4
ay be secondary standards which are standards. calibrated by another national metr
using external calibration services, traceability’ of measurement shall be assured

tracea
includi
specifi

NOTE 1
compet
Internaf

NOTE 2
(see VI

!

ion services from laboratories that can.demonstrate competence, measurement

ility. The calibration certificates issued by these laboratories shall contain the measu
g the measurement uncertainty and/or a statement of compliance with an identifie
Cation (see also 5.10.4.2).

Calibration laboratories fulfilling the requirements of this International Standard are cd
ent. A calibration certificate bedring an accreditation body logo from a calibration laboratory a
onal Standard, for the calibration concerned, is sufficient evidence of traceability of the calibration

Traceability to Sleunits of measurement may be achieved by reference to an appropriate
M:1993, 6.4) or by réference to a natural constant, the value of which in terms of the relevant Sl u

recomn

and Mepsures (CIPM).

NOTE

fundamental physical constants can claim traceability to the S| system only after these standards have
directly [or indiréctly, with other similar standards of a national metrology institute.

ended by the General Conference of Weights and Measures (CGPM) and the International Comm|

Calibration laboratories that maintain their own primary standard or representation of SI

ce to national
h are primary
| constants, or
plogy institute.
by the use of
capability and
ement results,
d metrological

nsidered to be
Ccredited to this
data reported.

rimary standard
nit is known and
ittee for Weights

units based on
been compared,

NOTE 4

The term “identified metrological specification” means that it must be clear from the calib

ration certificate

which specification the measurements have been compared with, by including the specification or by giving an
unambiguous reference to the specification.

NOTE 5

When the terms “international standard” or “national standard” are used in connection with

assumed that these standards fulfil the properties of primary standards for the realization of S| units.

NOTE 6

institute

NOTE 7

of the country in which the laboratory is located.

If a calibration laboratory wishes or needs to obtain traceability from a national metrology instit

traceability, it is

Traceability to national measurement standards does not necessarily require the use of the national metrology

ute other than in

its own country, this laboratory should select a national metrology institute that actively participates in the activities of

BIPM ei

ther directly or through regional groups.
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NOTE 8 The unbroken chain of calibrations or comparisons may be achieved in several steps carried out by different
laboratories that can demonstrate traceability.

5.6.2.1.2 There are certain calibrations that currently cannot be strictly made in Sl units. In these cases
calibration shall provide confidence in measurements by establishing traceability to appropriate measurement
standards such as:

— the use of certified reference materials provided by a competent supplier to give a reliable physical or
chemical characterization of a material;

— the use of specified methods and/or consensus standards that are clearly described and agreed by all
parties concerned.

Participation in| a suitable programme of interlaboratory comparisons is required where possible.

5.6.2.2 Testing

5.6.2.21 Fqr testing laboratories, the requirements given in 5.6.2.1 apply for measuring and test eqlipment
with measuring functions used, unless it has been established that the associated contribution from the
calibration contributes little to the total uncertainty of the test result. When this sitdation arises, the labpratory
shall ensure thiat the equipment used can provide the uncertainty of measurement'needed.

NOTE Thelextent to which the requirements in 5.6.2.1 should be followed depends on the relative contributign of the
calibration unceftainty to the total uncertainty. If calibration is the dominant factor, the requirements should bg strictly
followed.

5.6.2.2.2 ere traceability of measurements to Sl units is not possible and/or not relevant, thg same
requirements for traceability to, for example, certified reference materials, agreed methods and/or congensus
standards, are|required as for calibration laboratories (see 5.6.2.1.2).

5.6.3 Referehce standards and reference materials

5.6.3.1 Reference standards

The laboratory shall have a programmef{_and procedure for the calibration of its reference standards.
Reference standards shall be calibrated by a body that can provide traceability as described in 5.6.2.1. Such
reference standards of measurement held by the laboratory shall be used for calibration only and for np other
purpose, unless it can be shownithat their performance as reference standards would not be invalidated.
Reference stamdards shall be calibrated before and after any adjustment.

5.6.3.2 Reference materials

Reference majerials‘shall, where possible, be traceable to Sl units of measurement, or to certified reference
materials. Intefnal reference materials shall be checked as far as is technically and economically practi¢able.

5.6.3.3 Intermediate checks

Checks needed to maintain confidence in the calibration status of reference, primary, transfer or working
standards and reference materials shall be carried out according to defined procedures and schedules.

5.6.3.4 Transport and storage

The laboratory shall have procedures for safe handling, transport, storage and use of reference standards and
reference materials in order to prevent contamination or deterioration and in order to protect their integrity.

NOTE Additional procedures may be necessary when reference standards and reference materials are used outside
the permanent laboratory for tests, calibrations or sampling.
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5.7 Sampling

5.7.1 The laboratory shall have a sampling plan and procedures for sampling when it carries out sampling
of substances, materials or products for subsequent testing or calibration. The sampling plan as well as the
sampling procedure shall be available at the location where sampling is undertaken. Sampling plans shall,
whenever reasonable, be based on appropriate statistical methods. The sampling process shall address the

factors to be controlled to ensure the validity of the test and calibration results.

NOTE 1
testing or calibration of a representative sample of the whole. Sampling may also be required by

Sampling is a defined procedure whereby a part of a substance, material or product is taken to provide for

the appropriate

specification for which the substance, material or product is to be tested or calibrated. In certain cases (e.g. forensic

analysis), the sample may not be representative but is determined by availability.

NOTE Sampling procedures should describe the selection, sampling plan, withdrawal and preparatio
sample$ from a substance, material or product to yield the required information.

5.7.2 | Where the customer requires deviations, additions or exclusions from the_docume
procedure, these shall be recorded in detail with the appropriate sampling data,‘and shall be
documgnts containing test and/or calibration results, and shall be communicated.to the appropri

5.7.3 | The laboratory shall have procedures for recording relevant data‘and operations relati
that forms part of the testing or calibration that is undertaken. These\records shall includg
procedure used, the identification of the sampler, environmental conditions (if relevant) and dia
equivalent means to identify the sampling location as necessary aid; if appropriate, the statistig
procedures are based upon.

5.8 andling of test and calibration items

5.8.1
retentig
integrit

The laboratory shall have procedures for the transportation, receipt, handling, prote
n and/or disposal of test and/or calibration-items, including all provisions necessary
y of the test or calibration item, and to protect the interests of the laboratory and the cust

5.8.2 | The laboratory shall have a system\for identifying test and/or calibration items. The ide
be retjlined throughout the life of the item)in the laboratory. The system shall be designed and
to enslire that items cannot be confused physically or when referred to in records or other d
systen shall, if appropriate, accommodate a sub-division of groups of items and the transfer
and frgm the laboratory.

5.8.3

conditi
suitabi
the tes
further

Upon receipt of the "test or calibration item, abnormalities or departures from norm
bns, as describedin the test or calibration method, shall be recorded. When there is @
ity of an item ‘for test or calibration, or when an item does not conform to the descriptid
t or calibration required is not specified in sufficient detail, the laboratory shall consult th
instructions ‘before proceeding and shall record the discussion.

5.8.4 | The-laboratory shall have procedures and appropriate facilities for avoiding deterig

n of a sample or

nted sampling
included in all
ate personnel.

ng to sampling
the sampling
grams or other
s the sampling

ction, storage,
to protect the
bmer.

ntification shall
pperated so as
pcuments. The
of items within

al or specified
oubt as to the
n provided, or
e customer for

ration, loss or

damagge to'the test or calibration item during storage, handling and preparation. Handling instru

ctions provided

with the item shall be followed. When items have to be stored or conditioned under specified environmental
conditions, these conditions shall be maintained, monitored and recorded. Where a test or calibration item or a
portion of an item is to be held secure, the laboratory shall have arrangements for storage and security that
protect the condition and integrity of the secured items or portions concerned.

NOTE 1 Where test items are to be returned into service after testing, special care is required to ensure that they are
not damaged or injured during the handling, testing or storing/waiting processes.

NOTE 2 A sampling procedure and information on storage and transport of samples, including information on sampling
factors influencing the test or calibration result, should be provided to those responsible for taking and transporting the
samples.

NOTE 3  Reasons for keeping a test or calibration item secure can be for reasons of record, safety or value, or to
enable complementary tests and/or calibrations to be performed later.
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5.9 Assuring the quality of test and calibration results

5.9.1

The laboratory shall have quality control procedures for monitoring the validity of tests and calibrations

undertaken. The resulting data shall be recorded in such a way that trends are detectable and, where
practicable, statistical techniques shall be applied to the reviewing of the results. This monitoring shall be
planned and reviewed and may include, but not be limited to, the following:

participation in interlaboratory comparison or proficiency-testing programmes;

regular use of certified reference materials and/or internal quality control using secondary reference

a)

materials;
b)
c) replicate t
d) retesting ¢
e) correlation
NOTE The
5.9.2 Quality

planned action

5.10 Reporting the results

5.10.1 General

The results of

reported accutfately, clearly, unambiguously and objectivelyy’and in accordance with any specific instr|

in the test or c

The results sh

all the informdtion requested by the customer. @and necessary for the interpretation of the test or cal

results and all
and 5.10.3 or }

In the case of
the customer,
is not reported
calibrations.

NOTE 1 Tes
respectively.

NOTE2 The

bsts or calibrations using the same or different methods;
r recalibration of retained items;
of results for different characteristics of an item.
selected methods should be appropriate for the type and volume of the work undertaken.

control data shall be analysed and, where they are found to be\outside pre-defined
shall be taken to correct the problem and to prevent incorrect results from being reporte

each test, calibration, or series of tests or calibrations carried out by the laboratory §
hlibration methods.
bll be reported, usually in a test report or a calibration certificate (see Note 1), and shall

information required by the method used. This information is normally that required by
.10.4.

ests or calibrations performed for internal customers, or in the case of a written agreems
the results may be-+eported in a simplified way. Any information listed in 5.10.2 to 5.10.4
to the customer shall be readily available in the laboratory which carried out the tests

reports (and calibration certificates are sometimes called test certificates and calibration

criteria,
.

hall be
Lictions

nclude
bration
5.10.2,

ent with
l which
and/or

reports,

test reports or calibration certificates may be issued as hard copy or by electronic data transfer

rovided

that the requirer

Tentsof thisttermatiomat-Starmdardare met:

5.10.2 Test reports and calibration certificates

Each test report or calibration certificate shall include at least the following information, unless the laboratory
has valid reasons for not doing so:

a) atitle (e.g

b)

. “Test Report” or “Calibration Certificate”);

out, if different from the address of the laboratory;

20

the name and address of the laboratory, and the location where the tests and/or calibrations were carried
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¢) unique identification of the test report or calibration certificate (such as the serial number), and on each
page an identification in order to ensure that the page is recognized as a part of the test report or
calibration certificate, and a clear identification of the end of the test report or calibration certificate;

d) the name and address of the customer;

e) identification of the method used;

f) adescription of, the condition of, and unambiguous identification of the item(s) tested or calibrated;

g) the date of receipt of the test or calibration item(s) where this is critical to the validity and application of
the results, and the date(s) of performance of the test or calibration;

h) reference to the sampling plan and procedures used by the laboratory or other bodigs\where these are
relevant to the validity or application of the results;

i) the test or calibration results with, where appropriate, the units of measurement;

i) thé name(s), function(s) and signature(s) or equivalent identification of person(s) authqrizing the test
report or calibration certificate;

k) where relevant, a statement to the effect that the results relate oply to the items tested or calibrated.

NOTE 1 Hard copies of test reports and calibration certificates should\also include the page number gnd total number
of pagep.
NOTE 2 It is recommended that laboratories include a statement specifying that the test report or califjration certificate

shall ngt be reproduced except in full, without written approval.ef the laboratory.

5.10.3 | Test reports

5.10.3/ In addition to the requirements’listed in 5.10.2, test reports shall, where necgssary for the
interprétation of the test results, include the-following:

a) dgviations from, additions to, -or- exclusions from the test method, and information oh specific test
conditions, such as environmental conditions;

c) h uncertainty is
sults, when a
stomer's instruction so requires, or when the uncertainty affects compliance to a specification limit;
d)
e) customers.

5.10.3.2 In addition to the requirements listed in 5.10.2 and 5.10.3.1, test reports containing the results of
sampling shall include the following, where necessary for the interpretation of test results:

a) the date of sampling;

b) unambiguous identification of the substance, material or product sampled (including the name of the
manufacturer, the model or type of designation and serial numbers as appropriate);

c) the location of sampling, including any diagrams, sketches or photographs;

d) areference to the sampling plan and procedures used;
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e)
results;

f)

exclusions from the specification concerned.

5.10.4 Calibration certificates

5.10.4.1

where necessary for the interpretation of calibration results:

a)

measure
b)

specificati
c)
5.10.4.2 TH

statement of c
met or not met

When a statg
associated un
reference.

When stateme]

5.10.4.3 W,
and after adjug

510.44 A
calibration int
superseded by

the conditions (e.

(e.qg. environmental) under which the calibrations were made that have an influence on the
ent results;

the unceftainty of measurement and/or a statement of compliance with an identified) metr

bn or clauses thereof;

evidence {hat the measurements are traceable (see Note 2 in 5.6.2.1.1).

e calibration certificate shall relate only to quantities and the results”of functional tes

ment of compliance with a specification is made omitting the measurement resu
Certainties, the laboratory shall record those results‘and maintain them for possible
hts of compliance are made, the uncertainty ofimeasurement shall be taken into account

hen an instrument for calibration has been.adjusted or repaired, the calibration results
tment or repair, if available, shall be reported.

calibration certificate (or calibration label) shall not contain any recommendation

legal regulations.

5.10.5 Opinions and interpretations

When opinion

5 and interpretations are included, the laboratory shall document the basis upon wh

opinions and ipterpretations have been made. Opinions and interpretations shall be clearly marked as

a test report.

details of any environmental conditions during sampling that may affect the interpretation of the test

any standard or other specification for the sampling method or procedure, and deviations, additions to or

In addition to the requirements listed in 5.10.2, calibration certificates shall include the following,

blogical

ts. If a

bmpliance with a specification is made, this shall identify which clauses of the specification are

ts and
future

before

on the

brval except where this has,K been agreed with the customer. This requirement may be

ch the
such in

nded in

NOTE 1 OpirLions andhinterpretations should not be confused with inspections and product certifications as inte
ISO/IEC 17020 and,ISO/NEC Guide 65.
NOTE 2  Opirrors ard-imnterpretations inctodedima test report may comprise; but ot befimmitedto; the-fottowing:

fulfilment of

recommend

guidance to

NOTE 3

an opinion on the statement of compliance/noncompliance of the results with requirements;

contractual requirements;
ations on how to use the results;

be used for improvements.

the customer. Such dialogue should be written down.
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