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NATIONAL QUALITY INFRASTRUCTURE

(NQI)

®* METROLOGY (M)
® STANDARDIZATION (S)
® TESTING (T)

®* QUALITY CONFORMITY (Q)

$/
( Y AM NIMT™

'\, daNUUHIOSINUINANBIN

National Institute of Metrology (Thailand)



NINIINEYT (Metrology)
Aaazls ?

‘AA
v [ ;



quantity value (A1U3u18u)
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Common Reference,
1. Sl units
2. Measurement procedure

Global 3. Measurement standard

International
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Field laboratory

Calibration

Metrological Traceability
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U, Uncertainty

~ Comparability
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-national measurement standard (mmgﬂuﬂ'ﬁ’i'ﬂl,l,ﬁ\‘i‘lﬂa)
-primary measurement standard (31103g14n1353AUgand)
-secondary measurement standard (3103g14N1353ANABHH)
-reference measurement standard (¥1935§7UN153AE1984)
-working measurement standard (mmgmnwi’w%’aw)

Calibrator (AQLfiBUNINTFIU)

Measurement v A -
WInsgun1sIanitunlylunisineuainsgiu

standard

Reference material (35991484)
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(International Accreditation Forum : IAF)

“One standard, one test,

one certificate, accepted everywhere.”



NIGIINE ﬂu‘U'ig‘lJ‘lJf’;lﬂ«Aﬂ']W

TTUVAUNINADININITOUNAY IAN1INTIN

(Quality system requires the measurement

traceability.)
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International Standards (SI Units) (N1988N5LY8IUNBITIAAIUNITIA)

¢ Quality System/ and CERTIFIED REFERENCE MATERIALS (CRM)

« International Inter-laboratory Comparison/ T é NATIONAL STANDARD/ REFERENCE MATERIAL (RM)
[ )
° CMC )
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[National Metrology Institutes, (NMIs) and Designated Institutes (DlIs)]

- Providing Reference values for Proficiency Testing (PT)
» Assigning values to RM/CRM

« Calibrating Reference Standard by National Standard
l REFERENCE STANDARDS/ RM/CRM
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« Calibrate User Standards/ Measuring Equipments or

Measuring Procedures l *  WORKING (USER) STANDARDS/ RM/CRM/PT
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“World-wide uniformity of measurement
in other words

One measurement, accepted everywhere”
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Metre Convention 1879

1. Argentina

4. Brazil

7. Germany

10. Portugal

13. Sweden and Norway
16.United States of America

2. Austria-Hungary 3. Belgium
5. Denmark 6. France
8. ltaly 9. Peru
11. Russia 12. Spain
14. Switzerland 15. Turkey

17. Venezuela



Uszneaur¥nuod BIPM

Az of 6 May 2009, there are 52 Member States of the BIPM, and 27 Associate States and Economies of the General
Conference:

Argentina Hungary Portugal
Australia India Romania

Austria Indonesia Russian Federation
Belgium Iran, Islamic Republic of Serbia

Brazil Ireland Singapore
Bulgaria Israel Slovakia
Cameroon Italy South Africa
Canada Japan Spain

Chile Kazakhstan Sweden

China Korea, DPR of Switzerland
Czech Republic Korea, Republic of
Denmark Malaysia Turkey
Dominican Republic MeHIiCo United Kingdom
Egypt MNetherlands United States
Finland MNew Aealand Uruguay

France MNorway ¥Yenezuela, Boliv. Rep. of
Germany Pakistan

Greece Poland

Albania Estonia Moldova, Rep. of
Belarus Georqgia Panama

Bolivia Hong Kong {(China) Paraguay
CARICDOM Jamaica Philippines
Chinese Taipei Kenvya Slovenia

Costa Rica Latwvia Sri Lanka
Croatia Lithuania Tunisia

Cuba Macedonia, the FYR of Ukraine
Ecuador Malta Yiet Mam




THE METRE CONVENTION
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The Salon de l'Horloge
Ministry of Foreign Affair

Mutual recognition

of national measurement standards

and of calibration and measurement certificates issued by
national metrology institutes
Paris, 14 October 1999
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(International Bureau of Weights and Measures : BIPM)
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General Conference
on Weights and
Measures

(CGPM)
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Calibration and Measurement Capabilities - CMCs
Key and supplementary comparisons Quality Systems

CHEMICAL ANALYTE
CHEMICAL MATERIAL METROLOGY AREA
ISO/IEC 17025

oxygen (1)
Amount of Substance (16)

carbon monoxide (1) gases (2) '
rice and rice flour (4) Inorganics (7)

Gases (4)

ISO Guide 34

cadmium (5)
soybean and soybean powder (4)

cereal and cereal products (4) Organics (3)

drinking water, fresh water (4) Electrochemistry (1)
Surface (1)

calcium (4)

zinc (3)

pH (3)
copper (3) aqueous buffer solution (3)

National Strategic plan
( *Instruments: ~ 200 Ms

P°28 staff members
CMLN °5 laboratories- IA, OA, EA, BA, GA

NIMT &Dls-
DMSc, °*Designation sub committee

T'SJSRS’ *Proficiency Testing WG
*Reference Material WG

RB, AB, RMP, PTP, testing LAB, calibration LAB

HEALTH INDUSTRIAL




Regulatory Body

Concept of Quality Infrastructure

IAF, ILAC-MRA
APLAC, PAC

|

Accreditation body

o[ aws

-

/

AaUUHO s N UKL IRA

!

APMP,
CCQOM, CIPM-MRA

National Institute of Metrology (Thailand)

e.g. residue
/ ISO/IEC ISO/IEC ISO/IEC ISO/IEC ISO
monitoring . :
v v v v Guide 65 17020 17025 17043 Guide 34
o 2 N =
3 S 0, § ) 4
5 2 o, b TR v
@ 2 S o P Certification
> o [ - » Products [0 v calibration
body v
< PT
P lab
< : <] Testing e Provider RM
'y Inspection 7'y Producer
/'y /'y 7'} /'y <
body 24 7y
\ / =
/-Technical \
regulations
NQI Support o ! .
*Directives National Metrology Institute (NMI)
Standards




AB HIIWTUTDITZUUY (Acereditation Body : AB)
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1 1 ¥ Fo)
HIESU5a4 HIEE 539, Ha w'i'IJ AUANTS
(Certification Body : CB) {Inspection Body : IB, Laboratory)
T
.
. Huw / Tsaamm
supplier .
(Supplier)
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msﬂszﬁ’u@mmw

Ltﬂﬁiﬂﬂﬁﬂ’)ﬂ@ﬂd@ﬂ«!ﬂ"]‘w NaNIINGdau

LNy
‘ Y AM NIMT’

AONUUNINIIN LN BIA
National Institute of Metrology (Thailand)



“Quality” is given as “totality of characteristics of an
entity that bears on its ability to satisfy stated and
implied needs”

s

ATANN WU Qmaum‘nﬂﬂﬁzmwaawﬁﬂﬁmeﬁuaz

q
ANIUSNINA U RBAIAINNG DINITULRERINITDRINIAIN
=R U I U
Wawala i LAana"

Assurance - Vocabulary, Geneva (1994).

/)
INTERNATIONAL ORGANIZATION FOR STANDARDIZATION, ISO 8402:1994, Quality Management and Quality ‘ \’ ’/ AM /\///147 2)

'\ AOUUNOFTAIN VAN B6

National Institute of Metrology (Thailand)
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Quality Assurance (QA) & Quality Control (QC)

WYINAINNINTZIH ISO 9000

n1IaIuANAHNIN (Quality Control: QC) ANByNVaY ISO 8402: 1994 "Quality
Control is the operational techniques and activities that are used to fulfill
requirements for quality”

MINILANATNIN Aa AanTsuuazinaiialuszaul Jians Fevanlfinaldifa
ANURDANRDINUTBIIIAUAG UG TN N

msﬂizﬂ”uqmmw (Quality Assurance: QA) mmmnmaamiﬂi:ﬁuqmmw 1ISO
8402 lenfiena 1390 "Quality Assurance is all those planned and systematic actions
necessary to provide adequate confidence that a product or service will satisfy given
requirements for quality”

mﬁﬂizﬂ”uqmmw ﬁé] Uii@]’]ﬂ’]iﬂizﬁﬁ“/ﬁmﬂﬁUﬁﬁﬂ’ﬁ?%‘iLLN%VL’JWE\i’N%ﬁj’]LLE\]&’
dwltagnafiszuy Gesnuduiiaosd inelwanusiulaladn nianmst wse uSms

' L
WRINNINAURWUDN AINUABINTITIATURITBNTN VL@@]’]QJ‘Y]VL@@]T]N\‘]T]% ‘\"!M/\//Mﬁ’

INTERNAITIONAL ORGANIZATION FOR STANDARDIZATION, 1SO 8402:1994, Quality agement an

Assurance - Vocabulary, Geneva (1994).
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29819011591 QA Tus1us111s Ly

N13M59980UT2UU QC Tuusazyn
N15lUlBENTNNTIAANITYIN QC VBIREIINgAUNAN
a 4 < I~
N1IQLASAATIENNAFTUTINYBINTT QC U8y
= £ ' 4 =l o
N1IANYIVBYAGNAITDIYY (Customer Complaint)
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Quality Assurance (QA) & Quality Control (QC)
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Technical components of Quality Assurance
activities in an analbvtical laboratory

- Suitable laboratory environment

« Educated, tfrained and skilled staff

- Svuitable equipment, maintained and calibrated
 Traceable calibrations

« Use of documented and validated methods

* Quality control

« Documented procedures and records

IUPAC/ISO/AOAC, Harmonized Guidelines for Internal Quality Control in Analytical ‘\((/AM W 7 2)

Chemistry Laboratory, prepared for publication by R. Wood and M. Thompson, Pu Appl. Chem. 67(4) (1995) 649-666.

AONUUHINS N VLRI BE

National Institute of Metrology (Thailand)



Technical components of Quality Assurance
activities in an analytical laboratory (cont.)

« Requirements for reagents, calibrants and
measurements standards

* Proper use of (certified) reference materials
« Procedures for checking and reporting resulis

* Proper storage and handling of samples
« Participation in proficiency testing schemes

Together with two management requirements: internal audit and management review,
quality control is forming the basic pillar of the quality system in an analytical laboratory

-’
(37 AM NIMT

IUPAC/ISO/AOAC, Harmonized Guidelines for Internal Quality Control in Anal

Chemistry Laboratory, prepared for oub o by R
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QA Measures

Report

handling
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condition



Chemical measurement Measurement
uncertainty

G&= TypeA

(precision)

Bias/
Recovery

Method Validation

Type B
QA&QC

Method
-N13UIAIDEN Analysis
—ﬂ']'SLGI%‘c’JﬂngJ’J’e)EJ"N -calibration of instrument
-n1sUsuUsuIns I

Fitness for

purpose

5

Ref: B. Hibbert SI www.nimt.or.th
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Purpose of a calibration?

® There are three main reasons for having instruments calibrated:

— To ensure readings from an instrument are consistent with

other measurements.

— To determine the accuracy of the instrument readings.

— To establish the reliability of the instrument i.e. that it can be
trusted.

® Traceability: relating your measurements to others

® Uncertainty: how accurate are your measurements?

® Reliability: can | trust the instrument?

® Achieving Traceability in your measurements

N
‘\”/AM NIMT’
AONUUNINTINUILVNTA
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Metrological Traceability

S| unit for amount of substance

Pl

|
va ueé Reference Standard

value g Working Standard

amount content of X
compound in solution

/" National Institute of Metrology (Thailand)
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Traceability/LReference material

-

+ Reference material

 Certified reference material

«Calibrant (Pure material)

Matrix CRM

« QC sample




Javanalsnorsas lwnistaanly RMs ftua1cas

* Analyte 1Aa9nN1357@
o 2 o I ' A v
*  sEAUANNITNTY (2T INABINT3)
*  Matrix lnat@genuaiagy
L = I QU (]
o SnrmaadiNgInaaanisldIulnnasn
[ g o .
° @agsmMwuazaANLiwiitatALIn (Homogeneity and
stability)

* aranlsusnan (Measurement uncertainty)
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d43UAMUNUIYVDI RM LLAZ CRM

® Reference Material, RM Specified properties value

9Homogeneous
- Stable

« Certified Reference Material, CRM
> Specified property value
2> Homogeneous
—> Stable

— Certificate (acc. ISO Guide 31) , issued by an

authoritative body + Uncertainty + Traceability

- Metrologically valid procedure

AONUUHINSINULAIBIR
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0 01 Reterence materials I chenmical meastremen

® Method development and validation

— evaluation of trueness

— uncertainty estimation

® (Calibration of instrument

® Proof of method performance
— statistical quality control
— establishing traceable results
- equipment qualification

® Proficiency testing

o
— training and verification of competence 7{«7 AM NIMT’
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Measurement uncertainty

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

— Note T 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.

48



ISO/IEC 17025:2005 “@1a2734 LU LYo wUDIN1TI0”

“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 areas 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.”
Clause 5.4.6.2

* msussmnumaom himiuouseimsin
» oatlulladoiimana
» o hinilitnanowinloiin
> ﬁﬂo1u§ﬁlﬁHon"uﬂs:e'mﬁmwnaaﬁﬁﬁmsq:n’
» dnsas=ydouls:naunasno himiuau

> Us-dumsailuain )
‘\”/AM NIMT’

» douamsniudou (validation data)
AONUUNINTINBILUIBIR
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SAME Lab 1 and 2:

MEASURAND DISCREPANCY IN SAME

SAMPLE PROBLEM

DISCREPANCY PROBLEMS ARE MOSTLY CAUSED, NOT SO MUCH BECAUSE OF THE EFFECTS OF
UNKNOWN BIAS, BUT BECAUSE OF THE LACK OF A FULL ( = ‘GUM’) EVALUATION OF MEASUREMENT
UNCERTAINTY
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Measurement Uncertainty
2 Approaches

Bottom-up method: the "GUM"
approach

- Top-down method using results from
an interlaboratory study by the
harmonized IUPAC/AOAC protocol or
ISO 5725

ISO/IEC 17025:2005, Interpretation and suggestions for implementation by Prof. Dr. Ir Peter Bode



.
The Uncertainty Estimation Process according to ISO GUM

Write down a clear statement of what is being measured

. and the relationship between it and the parameters on
Step 1 Specification o
—> —>| which it depends.

List sources of uncertainty for each part of the

Step 2 Identify Uncertainty Sources
—> —>| process/parameter.
l Estimate the size of each uncertainty. At this stage,
Step 3a Quantify Uncertainty Component approximate values suffice; significant values can be
— —>

refined at subsequent stages.

¥

Step 3b Convert to Standard Deviation Express each component as a standard deviation.
IN( —>
l Combine the uncertainty components, either using a
Step 4 - Combine the Uncertainties spread-sheet method or algebraically. Identify significant
components.

Re-evaluate the significant [ ]
Do the significant components

components REPORT /\//MT”

- ing?
Yes need re-evaluating? No

51 UL 1612 JVID 1N IR

National Institute of Metrology (Thailand)




Top down approach

A0S
Nationa

Measurement uncertainty model — fish-bone diagram
covering the anabytical proces: from sample arrvival to report

QC - Reproducibility within
laboratory. B
(section 4)

Method and lab bias
« PReference matenial
e Interlab comparison
s Wvalidatnon

(section 5)

Figure 1. Measurement uncertainty model (fizh-bone diagram), where the reproducibility

Analytical Customer
Report

Reproducibility

between laboratones

5

(section 6)

within-laboratory 15 combined with estimates of the method and laboratory bias.

Alternatively, according to ISO zuude 21748 /8/, the combined uncertainty u, can be directly
estimated from the reproducibility between laboratones (sz). This approach 15 treated 1n

sechon 6

" NIMT’
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Test Method Selection

Chemical Analysis Techniques

Technique Application Possible
MU

External calibration (without | Commercial high 30 - 100+%

IS) through-put

External calibration (with IS) | High accuracy routine 15%
method

Standard Addition Analysis | Reference method 10%

Isotope Dilution Analysis Routine method 5%

Isotope Dilution Analysis Reference method <2%




Method Validation/Verification



O
Definition “Validation”

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

ANSATIIRAUANN LT b AN ITHUE WA INITATIIFOULAZIAYIN
‘V’lﬂﬂﬁ’]%‘l’]Lﬂ%iﬂ‘ﬁiiﬁJLWQLL&@‘IG’J’]ﬂ"I%%@WLﬂ‘]&PI@EJLQO‘W’] G119 9
aﬁ‘tﬁiunﬁl‘*ﬁmwwmoiﬁ]vlfiﬂmaww FINTTOUTIQNA LA ATUHIU
(@Jwaﬂsmaumiﬂiwmumm Wan. 17025-2548)

ISO/IEC 17025 clause 5.4.5.1

* M3avimauaNlgldvresiTnasauazuanlinituiiitnaseuszaauanaddadayi
paasadtlimeldanizniinasauaziaiesiieniiey

. Tﬁmaaumaanlmuu"[muﬂumauﬂmwlvxwamimaa‘uﬁﬁﬁq@LL@'{;@”aa‘LﬁNami
NafaUNATIaNIAndszReans i uzaIqne ‘\”/AM/\//MT”
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LANRITEN1IDIRIRILU Method Validation

* IUPAC Technical Report (2002) (International Union
of Pure and Applied Chemisiry)

 NATA Technical Note 17 (National Association of
Testing Authorities)

« ICH Guidelines (2005) (International Conference on
Harmonization)

« Joint FAO / WHO Food Standards Programme (Food
and Agriculture Organization, World Health
Organization)

« USFDA Bioanalytical Method Validation Guidance
for Industry (2001) (Food and Drug Administration)

$/
( Y AM NIMT™
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Method Validation Requirements

Performance Characteristics

Instrument calibration function Confirmation of identity
and range
Method linearity Method selectivity

Method detection limit (LOD)

Method quantification limit
(LOQ)

Ruggedness/Robustness




e
Definition “Verification”

“Verification” is the confirmation by

examination and provision of evidence that
specified requirements have been met

AINIBRAUAINN LT LAV T LN Ewewa13 LD 1 b
v o P A A
mmam%u@mzﬂ'ﬂmm@aa‘u

ISO/IEC 17025
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IQC
Consistent of results within laboratory
® Reagent control
® Equipment maintenance
EQC
Comparable results with other laboratories
Overall standard performance
Performance in relation to the techniques used

g
‘ Y AM NIMT™
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(Internal Quality Control, IQC)
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|
NI IUANATW TN 1T (External

Quality Control, EQC)

— mazrswlulysunsanagauangiuwiay

(Proficiency Testing, PT)

= = | [ [ s QA
— madsgungunasenInadlnuanis (Inter-

laboratory Comparison)
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