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Abstract

TrainMiC® is a European programme for life-long learning about how to interpret the metrological requirements in chemistry. It
is operational across many parts of Europe via national teams. These teams use shareware pedagogic tools which have been
harmonized at European level by a joint effort of many experts across Europe working in an editorial board. The material has
been translated into fourteen different languages. In this publication, TrainMiC® presentations translated in Albanian language
by the Albanian TrainMiC® team are published.
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1. Introduction

1.1 What is TrainMiCc®?

TrainMiC® is a life-long learning programme providing European-wide, harmonised training in
metrology in chemistry. It aims to improve the quality of analytical results by training laboratory
practitioners in reference, designated and control laboratories and within the inspection
authorities on how to interpret the metrological requirements of the ISO/IEC-17025 for chemical
and bio-analytical measurements in different sectors (environment, food, consumer protection,
etc.).

The programme operates via a network of about 90 authorised trainers who have signed a licence
agreement with the commission. The JRC-IRMM manages the programme, provides training of
new trainers and organises customised training events in support of EU policies focusing on needs
linked to the single market and external trade (European Neighbourhood Policy), security and
consumer protection. About 500 practitioners are trained every year.

To-date, the TrainMiC® programme has reached more than 8400 practitioners in 35 countries.
Training material has been translated into 14 languages and national TrainMiC® teams are
operational in 26 countries. The programme has become a sustainable platform for technical and
scientific harmonisation opening the way to collaboration across Europe and beyond.

1.2 Training material

TrainMiC® training material consists of nine modules, a growing library of practical examples and
mini-case studies. The licensed trainers can access a restricted information platform to download
training material. The trainers use presentations to provide theoretical training covering the
topics related to metrology in chemistry and the requirements of the related standards and
guidelines (e.g. ISO/IEC-17025, ISO Guides 34 and 35 and IS0O-17043).

The presentations are prepared, updated and approved by the TrainMiC® editorial board. All
presentations have speaker’s notes, to assist the authorised TrainMiC® trainers to give a
harmonised interpretation of the material.

TrainMiC® examples complement the presentations and provide practical exercises for different
areas of application e.g., environmental analysis, clinical analysis, and food safety and quality.
They are organised according to a standardised template and consist of three parts i.e.
traceability, validation and uncertainty estimation. These examples are developed by authorised
trainers and are accepted by the editorial board and published after a peer-review procedure.

The production of training material is a collaborative effort of many individuals, and therefore the
copyright is established at the European level and is with the European Union. The material can
be used by others in a non-profit manner, after prior consent by the TrainMiC® management
board.

The modules in presentation format are:
Introduction to metrology in chemistry
Traceability of measurement results
Single laboratory validation of measurement procedures
Uncertainty of measurement: Principles and approaches to evaluation
Statistics for analytical chemistry
Selection and use of reference materials
Interlaboratory comparisons
Internal quality control
Sampling as a part of measurement procedure
ne module is available in e-learning format:
Single laboratory validation of measurement procedures (e-learning module and mini-
game)

.o.........



Books of examples and with training modules have also been published:
e Practical Examples on Traceability, Measurement Uncertainty and Validation in Chemistry:
Vol. 1
- EX 06 Analysis of Gold Alloys by Flame Atomic Absorption Spectrometry by Veselin Kmetov,
and Emilia Vassileva
- EX 10 Determination of Calcium in Serum by Spectrophotometry by Steluta Duta and Philip
Taylor
- EX 08 Determination of Radium in Water by a-Spectrometry by Ljudmila Benedik, Urska
Repinc and Monika Inkret
- EX 04 Determination of Polar Pesticides by Liquid Chromatography-Mass Spectrometry by
Allan Kunnapas, Koit Herodes and Ivo Leito
- EX 07 Determination of Ammonium in Water by Flow Analysis (CFA) and Spectrometric
Detection by Bertil Magnusson
e Practical Examples on Traceability, Measurement Uncertainty and Validation in Chemistry:
Vol. 2
- EX 22 Simultaneous Determination of Retinol and a-Tocopherol in Human Serum by HPLC
with UV and Fluorimetric Detection by Antonella Semeraro, Ilaria Altieri, Elena Amico di Meane,
Sabrina Barbizzi, Maria Belli, Antonio Menditto, Marina Patriarca, Giancarlo Pistone and Michela
Sega;
- EX 17 Determination of Cyclamate Concentration in Soft Drinks by a High Performance Liquid
Chromatographic Method by Gordana Horvat and Snjezana Marincic¢;
- EX 25 Determination of Arsenic in Ground Water by Flame Atomic Absorption Spectrometry
(Hydride Technique) by Nada L. Lazi¢ and Jelena Bebi¢;
- EX 16 Determination of Sodium Chloride in Milk Products by Volhard's Method by Tidza
Muhié-Sarac, Munir Mehovi¢ and Mustafa Memi¢;
- EX 09 Determination of Total Organic Carbon (TOC) in Waste Water by Brigita Tepus and
Marjana Simonic.
e Analytical Measurement: Measurement Uncertainty and Statistics edited by Nineta Majcen and
Vaidotas Gegevicius

2. Short description of translated TrainMiC® presentations

2.1 TrainMiC®: Introduction to metrology in chemistry

The quality of chemical measurements is an important issue in today’s world influencing quality of
life, border-cross trade and commerce. On an international scale, the world of chemical
measurements is undergoing major changes. Over a decade initiatives have been taken at an
international level and across the measurement sectors to ensure that the measurement science
issues are applied in a systematic way. This is done to improve the quality of chemical
measurement results and thus make them acceptable everywhere. Only in relatively recent years
have the principles of measurement science (metrology) in chemistry received the attention they
should. This does not replace the need for many aspects of quality assurance, but compliments
this, i.e. bringing a solid foundation to build on. In the past, emphasis has been nearly exclusively
on quality management systems and accreditation. Today, the spotlight is finally back on the
basics in measurement science.

TrainMiC® applies the principles of the International Vocabulary of Basic and General Terms in
Metrology, VIM (ISO, 1993, ISBN 92-67-01075-1) and the Guide to the Expression of Uncertainty
in Measurements, GUM (ISO, 1993, ISBN 92-67-10188-9.

2.2 TrainMiC®: Traceability of measurement results

In this presentation, various issues concerning traceability of chemical measurement results are
addressed. According to VIM, “traceability” means “properties of the result of a measurement or
the value of a standard whereby it can be related to stated references, usually national or
international standards, through an unbroken chain of comparisons all having stated
uncertainties”. Therefore, every link in the traceability chain should consist of comparisons that
are essentially measurements in accordance with the above-proposed meanings, which include



the validation of the measurement procedure and the use of reference materials. Not all-chemical
measurements are, or should be, traceable to the mole. Other stated references are accepted as
well.

2.3 TrainMiC®: Single laboratory validation of measurement procedures

Validation of a measurement procedure can be regarded as one of the most important parts of
everyday laboratory work. In choosing the most promising candidate method, one should
consider the expertise in the laboratory, whether it is used routinely and whether the chosen
method is fit for the intended purpose. Validation of the measurement procedure increases
confidence for users of the measurement procedure and measurement results, and provides
information on procedure performance characteristics. According to ISO/IEC 17025 the
confirmation of validated procedures is required.

2.4 TrainMiC®: Uncertainty of measurement: Principles and approaches to evaluation

Measurement uncertainty is an important ISO/IEC 17025 requirement. Two TrainMiC
presentations are dedicated to the uncertainty of measurement results. The first one (Principles)
focusses on the general understanding of the uncertainty concept, highlighting that the aim of
uncertainty evaluation is to be able to make reliable decisions. The second presentation
(Approaches to evaluation) explains and demystifies the approach of the ISO-GUM (Guide to
expression of uncertainty in measurement) to estimate and report the uncertainty of a
measurement result obtained following a specific measurement procedure. A clear description of
all steps needed for uncertainty evaluation is presented with the respective examples. The
modelling approach for estimation of measurement uncertainty is compared with single laboratory
validation and interlaboratory validation approaches. This presentation gives guidance on
selection of approach for different purposes and draws attention to critical issues when applying
various approaches.

2.5 TrainMiC®: Statistics for analytical chemistry

In this presentation, statistical concepts which provide the necessary foundations for more
specialised expertise in any area of chemical analysis are briefly discussed. The selected topics
(regression and correlation, linear regression, calibration, residuals and residual analysis)
illustrate the basic assumptions of most analytical methods and are necessary components of our
general understanding of "quantitative analysis". Further information mostly on the functional
aspects on the concepts widely used for validation of analytical methods as a and B errors, limit
of detection, control charts are presented. The simplest form of the analysis of variance (ANOVA)
- one way ANOVA is also given. The aim of this presentation is to make the users familiar with the
basics of applied statistics, help them to design and conduct their experiments properly and
extract as much information from the results as they legitimately can.

2.6 TrainMiC®: Selection and use of reference materials

In this presentation, definition, types of certified reference materials (CRMs), their production and
use are discussed and critically evaluated, again with a number of examples. The properties of
different CRMs, pure substance for calibration, pure substance for matrix matching as well as
matrix CRMs are discussed. Several comments on the production procedure and requirement are
given as the user of CRMs should be aware of the fact that making CRMs is not a trivial task, but
needs skills and a proper installation for production. The user should also know how to look for
the most appropriate CRMs and need to be aware that producers should provide respective
information on traceability, which should be stated and demonstrated. It is concluded that a high
quality CRM should have a stated traceability of the certified value, state an ISO-GUM uncertainty
of the certified value, both should be demonstrated, and preferably be produced according to a
method described under ISO Guide 35.



2.7 TrainMiC®: Interlaboratory comparisons

The aim of this presentation is to focus on the different kinds of interlaboratory comparisons
(ILCs) and/or proficiency tests (PTs). The goal is to demonstrate that participating in ILCs or PTs
enables a laboratory to demonstrate its ability to make a specific measurement and should lead
to improved quality of results. The results from ILCs or PTs are of crucial interest for laboratories
as these provide clear information of its ability to provide reliable results to its customers. It
would be pointed out that the participation is either voluntary or forced by external requirements
(e.g. legal, accreditation, control bodies). Most ILCs and PT schemes involve comparison of
participants' results with an assigned value, which has been delivered by a reference laboratory, a
sub-group of participants, consensus from the overall population of test results or by some other
means. Corrective actions after participation to ILCs are also briefly discussed.

2.8 TrainMiC®: Internal quality control

This presentation is about one important part of measurement quality - internal quality control.
Internal quality control at the chemical analytical laboratory, involves a continuous, critical
evaluation of the laboratory’s own analytical methods and working routines. The control
encompasses the analytical process, starting with the sample entering the laboratory and ending
with the analytical report. The most important tool in the quality control is the use of control
charts. The presentation is mainly based on a guideline from the Nordic countries - Nordtest
technical report TR 569 Internal Quality Control- Handbook for Chemical Laboratories.



3. TrainMiC® Presentations in Albanian

Introduction to metrology in chemistry in Albanian

TramMnC

Training in Metrology in Chemistry

Hyrje ne Metrologjine ne Kimi

Duke ngritur nje infrastrukture te
shendetshme per matjet kimike

© European Communities, 2003- 2007

Tra'nM|C} Ky kurs eshte per persona ge ...

Training in Metrology in Chemistry

®

Kryejne matje qe
— | kalojne kufijte mes laboratoreve
(psh. Bazen e zakonshme te te dhenave)
— | kalojne kufijte kombetare
(psh ne tregti)

— Do perdoren ne kontekst te legjislacionit
(psh laborator kontrolli, agjenci zbatuese)

®

Shesin (apo marrin ne konsiderate te shesin) sherbime matje

[ ]

Mesojne disa nga aktoret e mesiperm

®

Jane te perfshire ne vieresime teknike

16-17 Dhjetor 2009

WGC-2
© European Communities, 2003- 2007 MiC-2



Tralnl\’"C' Veshtrim I pergjithshem

Training in Metrology in Chemistry

— Cfare eshte Metrologjia ne Kimi ?
— Perse nevojitet ?

— Ky ndryshon me metrologjine ne fizike?

* Pse eshte e rendesishme

* Simund te zbatohet
- te percaktohet nje gjuhe e perbashket
- te percaktohen procedura te perbashketa

* Simund ta permiresoje ajo cilesine e rezultateve te matjeve

Perafrimi | ri global | CIPM-MRA:
fokusim tek metrologjia & tek integrimi

16-17 Dhjetor 2009
© European Communities, 2003- 2007

Tra Il 'C Cfare eshte Metrologjia?

MiC-2 3

Training in Metrology in Chemistry

Metrologjia = Shkenca e matjeve

Behet fjale per te kuptuar proceduren e matjes

(jo per te matur me pasigurine me te vogel te arritshme)

16-17 Dhjetor 2009

MiC-2 i
© BEuropean Communities. 2003- 2007 R 2 2



Tra n M lC Perse nevojitet ?

Training in Metrology in Chemistry

Shogerite moderne perdorin matjet

* ne teknologji
* ne tregti
» per gellime rregullore
(rreth 40% e direktivave te KE perfshijne matje)

Metrologjia eshte e
rendesishme dhe KE e
mbeshtet!

16-17 Dhjetor 2009

MiC-2 5
© European Communities, 2003- 2007 M2 -

Tra inM 'C Perafrimi Metrologjik

Training in Metrology in Chemistry

Perafrimi ne Kimine Analitike

Tradicional Metrologjik

Disa parime :
* Mbeten te njejtat ...
* Disa permiresohen !
* Disa ndryshojne !

16-17 Dhjetor 2009

MiC-2
© BEuropean Communities. 2003- 2007 R 2 J

10



Tra i n M i C Disa besime 'popullore’

Training in Metrology in Chemistry

Rezultati im eshte korrekt, por nuk kam nevoje te
tregoj pse

Nuk eshte e nevojshme te pohoj dhe demonstroj
gjurmueshmerine

Nuk eshte e mundur te shkruajme nje ekuacion
model

Nuk eshte e mundur te perdorim nje perafrim te
perbashket per vleresimin e pasigurise

Sa me | vogel numri pas “ - 7, aqg me | mire
laboratori

®» & © O O

® E kam bere kete per shume kohe dhe e di cfare

16-17 Dhjetor 2009 be-’
© European Communities, 2003- 2007

TralanC Disa besime te perbashketa ne metrologji

Training in Metrology in Chemistry

MiC-2

* |nformation | kufizuar : ‘e verteta’ ekziston vetem
teorikisht, mege vetem mund t'l afrohemi asaj

* Realizem : bej cfare mundesh, kurre nuk do
jete perfekt

* Transparence: dokumento ne menyre te hapur,
pa lene asgje jashte

* Rishikim kritik :  kurre nuk ka probleme,
ne se nuk sheh me kriticizem

* Gjuhe dhe praktike e standardizuar/unifikuar
permes disiplinave dhe
sektoreve

Perpiqu per permiresim te vazhdueshem

16-17 Dhjetor 2009

MiC-2
© BEuropean Communities. 2003- 2007 R 2 8

11



Tra i n M i C Metrologjia ne fusha te ndryshme

Training in Metrology in Chemistry Te Shkences

Cfare kerkoni te masni?
Cili eshte treguesi (measurand)?

Fizike

Kimike
Biokimike
Shek. XXI.

Ushgime ] e
Biologjike

16-17 Dhjetor 2009
© European Communities, 2003- 2007

Tfﬂl“MlC:' Metrologjia, nje veshtrim I unifikuar

MiC-2 9

Training in Metrology in Chemistry

Laboratori jep rezultatet tek klienti
A,
e

Rezultati = vlera £ pasiguria
<

* Pasiguria =» shpreh besueshmerine e brendshme te
rezultatit

* |ISO-GUM =>» Rruga e perbashket e vleresimit te pasigurise

* Fjalori ne metrologji, VIM = terminologji e unifikuar

16-17 Dhjetor 2009

MiC-2
© BEuropean Communities. 2003- 2007 R 2 10

12



Tra i n M i C Metrologiia ne kimi

Training in Metrology in Chemistry

Tradicionale re

» Gjurmimi | matjeve ndaj v' Shpallet , vendoset dhe

disa standardeve |okale demonstrohet

te matjes eshte e gjurmueshmeria

mjaftueshme

v' Pasiguria GUM =»perafrim

» Cdo sektor vendos se si | standardizuar permes

do e shprehe sektoreve

besueshmerine e tjj
v' Perseritja e matjeve jep

» Perseritja e matjeve jep vetem nje pjese te
te gjithe informacionin e informacionit te nevojshem
nevojshem

16-17 Dhjetor 2009
© European Communities, 2003- 2007

TrainMiC

Metrologiia ne Kimi

Training in Metrology in Chemistry

1. Lidhet me bazat e kimise analitike

2. Nevojitet per te perftuar rezultate te matjeve
me cilesi te mire

3. Eshte pergjegjesi e cdo laboratori ge kryen

matje

16-17 Dhjetor 2009

MiC-2
© BEuropean Communities. 2003- 2007 R 2 £2

13



TralnM|C' Metrologjia ne Fizike ndaj asaj ne Kimi

Training in Metrology in Chemistry

MiF : Shpesh bazohet ne matje direkte

=» ne shkalle te madhe “e varur nga mostra”
(gjatesia, masa, temperatura, ...)

MiK : faktore te ndryshem ndikojne cilesine e
rezultateve e(\ﬁe
=» fortesisht “e varur nga mostra”o\‘e‘

Pergendrimi| Cdne..
v Ujin e detit
v’ toke
v’ gjak
v_ ushgimin per femije

16-17 Dhjetor 2009

MEC_2
© European Communities, 2003- 2007 M2 13

TralanC Metrologjia ne Fizike ndaj asaj ne Kimi

Training in Metrology in Chemistry

MneF : Matja = krahasimi | nje sasie (psh temperatures),
= lidhje me nje njesi (psh K)

Efekti kryesor. kalibrimi (| pajisjes) 9“((\9“

MneK : Matje kimike = wo®
krahasimi | nje sasie te analitit (osh [DDT] ne
qumesht), = lidhje me nje njesi (psh mol/kg;
mg/kq)

Efekti kryesor:
marrje e mostres, ekstraktim | DDT, tretesira per
kalibrim, menjanim | matrices, dhe... kalibrim (|

16-17 Dhjetor 2009 pa‘l ! Sj es )

MiC-2 i
© BEuropean Communities. 2003- 2007 R 2 H

14



TrainMiC

Fjalor baze

Training in Metrology in Chemistry

‘Matje’ : percaktimi | nje vlere per nje sasi

‘Tregues (measurand)’ : cfare perpigemi te masim'Analit’
: komponimi, specia ge matet

‘Model” : ekuacioni ge perdoret per te llogaritur rezultatin
perfundimtar (gjithmone perdoret nje ekuacion!).

Ky model eshte nje pershkrim / perafert | realitetit

Perkufizimi | plote | ketyre termave mund te gjendet tek VIM 1993

16-17 Dhjetor 2009
© European Communities, 2003- 2007

TrainMiC

MiC-2 15

Gjuha e perbashket

Training in Metrology in Chemistry

Sasia Analiti Treguesi Njesia Referenca ¢
pranuar
fraksioni | w (DDT) ne
mases w = toke nglkg E
_— ¢ (Pb)neujra
pergendrimi c Pb te perdorur ng/L Sl
Numri | E.Coli
numri E. Coli per njesi te m Sl
siperfages
aktiviteti amilaze | A (amilaza) Katal Sl
A (H;O")ne
pH H"ions ujra te Njesi pH Shkalla e pH
perdorur
. .. Pergendrimi | Shkalla e
Fortesiae ujit | CaCO, CaCOs, Grade fortesise se ujt
o : i .| Numrii | Shkalla e numrit
Numri i oktanit Numri i oktanit oktanit te clktanit
16-17 Dhjetor 2009 MiC-2 16

© BEuropean Communities. 2003- 2007

15



TralanCf' Nje matje ne kimi perfshin...

Training in Metrology in Chemistry

M Pergatitien e mostres ne laborator
(pergatitien e mostres laboratorike, disgregim,
para-koncentrim, ndarje, tretje, ...)

Kalibrim
Matje (Instrumentale)
Perpunimi | te dhenave

Vleresim kritik | te dhenave

NN NNN

Raportimi | rezultateve: vlera £ pasiguria

Kujdes duhet kushtuar per ruajtjen dhe trajtimin e mostrave !

16-17 Dhjetor 2009

© European Communities, 2003- 2007 M2 M
= - " - & i
Tra 11 M |C Cilesia e rezultateve te matjeve
Training in Metrology in Chemistry k|m|ke sot

& Nje pohim nuk eshte nje prove e demonstruar!

& Duhet pare jo vetem tek sistemet dhe proceset
(psh sistemi | menaxhimit te cilesise, standardet
e shkruara) por gjithashtu tek REZULTATET

16-17 Dhjetor 2009

MiC-2
© BEuropean Communities. 2003- 2007 R 2 18
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Tra i n M i C Konkluzione TE GABUARA

Training in Metrology in Chemistry

* ...ne se perdorni nje sistem te menaxhimit te cilesise
ne laboratorin tuaj, ju merrni automatikisht rezultate
me cilesi me te mire..

* ne se perdorni standarde te shkruara, ju merrni
automatikisht rezultate me cilesi me te mire...

* ne se perdorni CRM, ju merrni automatikisht
rezultate me cilesi me te mire...

. disa koncepte thjeshtuese ne rrugen drejt nje
cilesie me te mire te matjeve kimike !

16-17 Dhjetor 2009
© European Communities, 2003- 2007

MiC-2 19

Tra i n M i C Pergendrimi I Pb ne vere (IMEP-16)

Training in Metrology in Chemistry

Direktiva EC 2001/22
Rregullorja EC 2676/90
Rregullorja EC 466/2001

= Vlera kufi 0.2 mg Pb /Kg

16-17 Dhjetor 2009

MiC-2
© BEuropean Communities. 2003- 2007 R 2 20
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TramM'C' rgendrimi | Pb ne vere (IMEP-16)

Training in Metrology in Chemisrrv

IMEP-16: Pb ne vere B
Viera e certifikuar : 27.18 £0.25 pb-l.l=k-uc (k=2)]
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Rezultatet nga te gjithe pjesemarresit
16-17 Dhjetor 2009 n— -

© European Communities, 2003- 2007

TralnM|C} Me eksperience - pa eksperience

Training in Metrology in Chemistry

381 & | essfnon experienced (self-declaration)

408 f i 50
* Experienced (sl Fdedaration) } Vakies avove B
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Nuk ka diference

16-17 Dhjetor 2009

NGC-2 2
© Buropean Communities, 2003- 2007 R 2 22
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TrainMiC Me - pa sistem cilesie

Training in Metrology in Chemistry
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Tra i n M i C Varet nga teknika analitike e
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TrainMiC Me - pa

Training in Metrology in Chemistry standarde zyrtare/ te shkruara
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TralnM|C Disa koncepte me te mira ...

MiC-2 25

Training in Metrology in Chemistry

* Ka disa gjera baze qe aplikohen per cdo matje (edhe
kimike)

* Kjo ka nje pasoje ne ate sesi shkencetaret e matjeve
‘organizohen’ (me preference JO ne nje nivel sektor-
per-sektor)

* Nje laborator ka nevoje gjithashtu ‘te veproje se
bashku’ si nje organizate

* Asgje nuk e mund nje prove eksperimentale per te
provuar deklarimin e bere.

16-17 Dhjetor 2009

MiC-2
© BEuropean Communities. 2003- 2007 R 2 %5
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TrainMiC ISO/IEC 17025

Training in Metrology in Chemistry

Kerkesat e menaxhimit Kerkesat teknike

* Trainimi / ekspertiza € * Procedura te validuara

Sial e Perdoiimi | MRC-ve

e Kontrolli | dokumentave _ L
* Buxheti | pasigurise

* Kontrolli | te dhenave o
e Kalibrimi | instrumentave

* Pritla e instrumentave _ _
r;f;rjo * Gjurmueshmeria e rezultateve

* Pergjegjesite * Krahasimet nder-laboratorike

16-17 Dhjetor 2009
© European Communities, 2003- 2007

TralanC? ‘Arti I gatimit’ I metrologjise

MiC-2 27

Training in Metrology in Chemistry

v’ Zgjidh sistemin e duhur te matjes, merr nje
procedure te validuar dhe demonstroje/konfirmoje

v Pershkruaj sic duhet sistemin e matjeve
(ekuacioni | matjeve)

v Deklarohet referenca ndaj te ciles rezultatet jane te
gijurmueshme dhe demonstrohet se si

v’ Vlereso pasigurine e rezultateve

v’ Zgjidh MRC-te e duhura dhe perdori sic duhet

16-17 Dhjetor 2009

MiC-2
© BEuropean Communities. 2003- 2007 R 2 28
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Tra i n M i C Perafrimi I ri global

Training in Metrology in Chemistry

* Iniciative boterore e organizatave te metrologjise
* Nen sistemin e Konventes Metre

* Perafrim global : vendosja e nje sistemi te
pergjithashem (ne vend te zgjidhjeve sektor-per-
sektor !)

Metrologji : te vendosesh perseri theksin
mbi bazen/aftesite e matjeve !

16-17 Dhjetor 2009 .
MEC_2
© European Communities, 2003- 2007 M2 o

Tra i n M i C Perafrimi I ri global

Training in Metrology in Chemistry

Organizimi | matjeve mbi nje shkalle nderkombetare

Konventa Metre | Traktat
1875 diplomatik
I
CGPM S Qeverite
I
«——— | Organizatat
CIPM ‘\ nderkombetars
Komitete_t Laboratoret
Konsultative / kombetare
BIPM
16-17 Dhjetor 2009 MiC-2 30

© BEuropean Communities. 2003- 2007
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° ® X
Tra in M 'C Marreveshja e njohjes reciproke
Training in Metrology in Chemistry (MRA]

Vendet e industrializuara vendosen :

padi matet nie kene,
Ze gjitha matiet
franoten bade’

[firmosur ne CIPM, Paris (Tetor 1999)]

E lehte te thuhet, e veshtire te realizohet

16-17 Dhjetor 2009
© European Communities, 2003- 2007

TrainMiC

MiC-2 31

Training in Metrology in Chemistry

) Njohja reciproke

Mund te gjendet tek: e standardeve kombetare te matjeve
WWW . dhe e certifikatave te kalibrimit dhe matjeve

- blpm fr te leshuara nga institutet kombetare te metrologjise

Paris, 14 Tetor 1999

Comité international des poids et mesures

Bureau Organisation
international intergouvernementale
des poids de la Convention
et mesure du Métre
16-17 Dhjetor 2009 MiC-2 12

© BEuropean Communities. 2003- 2007
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TrainMiC

Tealiting i Matrology I Chemisty http://www.bipm.fr/lenus/8 Key Comparisons/welcome2.html

Marreveshja e njohjes reciproke (MRA)
JRCB dhe BIPM kyci | te dhenave krahasuese

Ne nje takim te mbajtur ne Paris me 14 tetor 1999, drejtoret e instituteve
kombetare te metrologjise (NMI) te 33 vendeve anetare te Konventes Metre
dhe perfagesuesit e dy organizatave nderkombetare firmosen nje Marreveshje
te Njohjes Reciproke (MRA) per standardet kombetare te matjeve dhe per
certifikatat e kalibrimeve dhe matjeve te leshuara nga institutet kombetare
te metrologjise.

Kjo Marreveshje e Njohjes Reciproke eshte nje pergjigje ndaj nje nevoje ne
rritje per nje skeme te hapur, transparente dhe te plote, ge u jep perdoruesve
informacion te besueshem sasior mbi krahasueshmerine e sherbimeve te
sherbimeve kombetare te metrologjise dhe per te siguruar bazen teknike per
nje marreveshje me te gjere te negociuar per tregtine nderkombetare dhe
punet rregullatore

Deri ne 2007 CIPM MRA eshte firmosur nga perfagesuesit e 67 instituteve — nga 45 vende
anetare, 20 Asociate te CGPM, dhe 2 organizata nderkombetare— dhe mbulon edhe 115
institute te emeruar nga trupat nenshkrues.

16-17 Dhjetor 2009
© European Communities, 2003- 2007

TrainMiC

MiC-2 33

Orqanizatat e metrologijise

Training in Metrology in Chemistry

— Institutet kombetare te matjeve- Drejtoria e
Pergjithshme e Metrologjise dhe Kalibrimit
(dhe partneret e tyre ne matjet kimike)

— Organizatat Rajonale te Metrologjise
(EUROMET, SIM, APMP ...)

[X] Sigurojne produkte ‘te gatshme’ per te shperndare
giurmueshmerine (psh nje vlere e mbajtur nga nje
MRC ose nga nje matje reference)

Formojne rrjete te organizuara (psh
www.euromet.orq)
(mund te kontaktohet per informacion)

[X] Transparence: ata duhet te dokumentojne dhe
demonstrojne aftesine per te matur

16-17 Dhjetor 2009

MiC-2 i
© BEuropean Communities. 2003- 2007 R 2 2
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TrainMiC Sfide : INTEGRIMI

Training in Metrology in Chemistry

...............................

SIGURIA E
CILESISE

: STANDARDE TE :

e i3i;2i§ SHKRUARA : CEN

16-17 Dhjetor 2009
© European Communities, 2003- 2007

TrainMiC

MiC-2 35

Training in Metrology in Chemistry

) Vlenestn! | mowli:

16-17 Dhjetor 2009
© BEuropean Communities. 2003- 2007
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TrainMiC

Training in Metrology in Chemistry

Copyright notice
© European Communities, 2003-2007

Riprodhimi ose pérkthimi | cdo pjese té kétij punimi pa lejen e Komisionit
té Europés éshté e paligjshme. Pér riprodhimin ose pérdorimin e ndonjé
pjese té kétij punimi duhet kérkuar leje paraprakisht. Kérkesat pér leje
apo informacione té métejshme duhen adresuar tek
JRC-IRMM-TRAINMIC@ec.europa.eu .

16-17 Dhjetor 2009

MEC_2 =
© European Communities, 2003- 2007 M2 3
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3.2 Traceability of measurement results in Albanian
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TrainMiC

Training in Metrology in Chemistry

Instituti i Shéndetit Publik

Gjurmueshmeéria
e
Rezultateve té matjeve

© European Communities, 2003- 2007

TrainMiC Objektivi I prezantimit

Training in Metrology in Chemistry

Cfaré éshté gjurmueshméria?
e Pér cfaré nevojitet?

¢ Sjta vendosim gjurmueshmériné?

Si ta demonstrojmé gjurmueshmériné?

16-17.12.2009
© BEuropean Communities. 2003- 2007

[

Traceability-2G jwrmueshméria
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TrainMiC

Training in Metrology in Chemistry

Va I |d IMI (metoda e pérshtatshme pér qéHimin)

J"",p‘ p
B Es NPL. co.uk

Cilesia e

Rezultatit ¢y  Gjurmueshméria
te matje edgld iy
referencat e zakonshme)
Buxheti I pasigurise
(sa miré e njohim rezultatin)
lg-é;iigoéommitiei 2003-2007 Tonceabality-2Emmicshimeni ’
TrainMiC
Training in Metrology in Chemistry GjurmUEShméria € cfar‘e?

Me gjurmueshméri NUK kuptojmé:
X ... gjurmueshmeériné e mostrés né laborator
... gjurmueshmeériné e dokumentave né sistem

... por kuptoime:

Gjurmueshmeériné e ...
... Rezultateve té matjeve, p.sh. pérgéndrimiI plumbit
(mg/!) né ujin e pijshém
... Vlerave té referencés,
p.sh. Vlera e referencés e njé materiali reference

NUK aplikohet pér:
X ... metodén, por pér rezultatin e pérftuar me metodén

e Traceability-2G jwrmueshméria

© BEuropean Communities. 2003- 2007
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TrainMiC

Training in Metrology in Chemistry GjurmueShmér'iﬂ e CfCll"e?

Ne kuptojmé:

Gjurmueshmériné e ...
... Njé reference té caktuar
p.sh. Vlera e certifikuar e njé materiali
reference, p.sh. Pérkufizimi I njé njésie SI

NUK aplikohet pér:
... institucionin, por pér rezultatin, ose vierén qé
prodhohet nga institucioni
... kalibruesin (p.sh. né njé kit té gatshém biokimik),
por pér vlerén e referencés sé kalibruesit

16-17.12.2009 5
© European Communities, 2003- 2007

TrainMiC

Traceability-2G jurmueshméria

Training in Metrology in Chemistry PePkalZlm

Gjurmueshméria éshté veti e rezultatit @
té njé matjeje ose e vlerés sé njé
standardi, népérmjet sé cilés ai mund

té lidhet me referenca té pranuara, @
zakonisht standarde kombétare ose
ndérkombétare, pérmes njé zinxhiri t€ @
pandérpreré krahasimesh, té gjitha me @
pasiguri té pranuar.

[VIM, 6.10]

16-17.12.2009 . » 6
© European Commmunities, 2003- 2007 Trateability-J0iataicsbinciis
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Tra'nM 'C; A na nevojitet gjurmueshmeéria?

Training in Metrology in Chemistry

Gjurmueshméria ndaj té njejtés
Referencé té pranuar

ka réndési té dorés sé paré pér

Krahasueshmériné e rezultateve

Krahasueshméria (aftésia pér tu krahasuar) dhe
besueshméria e rezultateve té matjeve midis
laboratoreve té ndryshme kané réndési shumé té
madhe pasi duhet té formojné njé bazé té
pranueshme pér vendimmarrje dhe implementimin
e rregulloreve.

16-17.12.2009
© European Communities, 2003- 2007

Tra'nIV"C; Referencat e pranuara

Traceability-2Gjurmueshméria

Training in Metrology in Chemistry

Krahasimet mes rezultateve té matjeve jané té mundshme
vetém né se rezultatet jané té shprehura né té njejtat njési
(shkallé matjeje)

e njési SI (m, kg, s, A, K, mol, cd) apo kombinim I tyre

e referencat mé té mira té pranuara ndérkombétare (né se jo
SI), si:

v" shkalla delta pér matje me izotopé

v" shkalla pH

v" shkalla e numrit té oktanit pér produktet e naftés
v" shkallé e ngjyrés CIE (matje spektrofotometrike)

16-17.12.2009

© European Communities, 2003- 2007 Tty Do csinic o
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Tra In M 'C Standardi I zakonshém I referencés

Training in Metrology in Chemistry

Cami

T
7

Crmz
A jané té Po, megé kané njé
krahasueshme referencé té
CG&G? pérbashkét

Traceability-2Gjurmueshméria

© European Communities, 2003- 2007

TralnIV"C; Gjurmueshméria e matjes sé mases

Training in Metrology in Chemistry

Prototipi I kg

6 Replikate

Vendi B

Vendi A

...... Standardet Nacionale

ri'r‘i‘r- Standardet e Referencés sé

laboratoréve té kalibrimit

Standardet e punés
té laboratoréve té
kalibrimit
Instrumentet e

| | RBezultate té krahasueshme té ma
B . — =z
F —7

16-17.12.2009 " . s 10
© European Commmnities, 2003- 2007 Tonceability- Tl cshimenia
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Traln M IC Vendosja e gjurmueshmeérisé

Training in Metrology in Chemistry

Pohimi ... 8shté njé deklaraté
Vengosja ... cfaré béj né laborator
Demo?’:strimi ... éshté si e tregojme
... Gjurmueshmeériné

16-17.12.2009 o » 1
© Buropean Communities, 2003- 2007 Tscrability-Thimninclines

TrainMiC Kujtesé

Training in Metrology in Chemistry

Analiti: Artikulli g€ éshte subjekt I njé matjeje [GLP] njé
substancé gé duhet matur, p.sh. kolesteroli

Treguesi (Measurand): Sasia e pércaktuar gé I nénshtrohet
matjes [VIM 2.6] p.sh. Pérgéndrimi I kolesterolit né serum

— Validimi dhe gjurmueshméria jané té lidhura ngushté
valldimi Eshté pjesé e vendosjes sé gjurmueshmerisé

— Gjurmueshmeéria dhe pasiguria jané té lidhura ngushté
Zinxhir “i paképutur”krahasimesh &
shtim (propagation)i paképutur”I pasigurisé

16-17.12.2009 . , . 12
T European Communities, 2003- 2007 Tty Do csinic o
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TrainMiC

Training in Metrology in Chemistry

Gjuha e zakonshme

Sasia Analiti Treguesi Njesia e
pranuar
Fraksion I wW(DDT) né
masés w DT toke Agikg 3
g e o (Pb) né ujra
Pérgéndrim ¢ Pb 2 Beiioura ng/L SI
Numrii E.Coli
numér E. Coli pér njési m” SI
sipérfageje
Aktiviteti amilaza Alamilaza) Katal SI
a(H;0") né
pH H* ions ujra té Njési pH Shkallé pH
pérdorura
o 5 Pérgéndrimi i Shkalla e
Fortésia e ujit | CaCO, CaCo; shkalle fnlia s vk
Numri i Oktanit Numri i Numrii | Shkalla e numrit
Oktanit Oktanit té oktanit

16-17.12.2009
© European Communities, 2003- 2007

Traceability-2Gjurmueshméria

13

TrainMiC

Vendosja e gjurmueshmeérisé

Training in Metrology in Chemistry

Gjurmueshmeéria

e Duhet vendosur pér secilén madhési kontribuese
té specifikuar né proceduré / ekuacionin model

e Vendoset duke kalibruar duke pérdorur standarde
té pérshtatshme

16-17.12.2009

. , . 14
T European Communities, 2003- 2007 Tty Do csinic o
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TrainMiC Kalibr

Training in Metrology in Chemistry

Kalibrimi:

Térési operacionesh gé vendosin, né kushte té
caktuara, lidhjen midis vierave té sasive té
treguara nga instrumenti matés apo sistemi I
matjes, ose vierat gé pérfagésohen nga pérmasat
e njE materiali reference dhe vierave
Korresponduese té realizuara nga standardet.
[VIM 6.11]

Kalibrimi duhet kryer me standarde reference me
gjurmueshméri té demonstruar dhe pasiguri
mjaftueshmérisht té vogél.

16-17.12.2009
© European Communities, 2003- 2007

Traceability-2Gjurmueshméria

imi

15

Tra i n M i C Rezultati I gjurmueshem ndaj vleres

Training in Metrology in Chemistry Sé S*Gndard |1' 1’& rEferenCEs

Pérgatitja e mostrés?

8
.‘E
= _
g © Pargiigia
£
B el e St i
e
E37 |
e I
8 |
£ 2 !
w I
I
|
0 | T * T
0 1 2 3 4

Standardi | refen;en cés (mgl/l)
s I gjurmueshém ndaj?

\

16-17.12.2009 NepermJeT?

© European Communities, 2003- 2007 Tty Do csinic o

16

35



Train MiC Hierarkia e kalibrimit

Training in Metrology in Chemistry

Mjetet Siguruesit e sherbimeve

=
"

e Std primar

4
0
9| e Std Ndérkombétar « BIPM
o | o Std kombétar o Institutet Nacionale t& .
a| e StdI referencés Metrologjisé o
i | e StdItransfertés e Laboratoré kalibrues té | ¢
@ | e Std udhétues akredituar b
E| e StdIpunés » Kompania (in-house)
& - gqendér kalibrimi 4
- laborator analizash
[ILAC-G2:1994]
Traceability of Measurements
16-17.12.2009 17

Traceability-2G jurmueshméria

© European Communities, 2003- 2007

Tra inMi Gjurmueshmeéria né fushén klinike

Training in Metrology in Chemistry SiDCIS ISO 1 751 1

CALIBRATION 4
MATERIAL VALUE ASSIGNMENT " PROCEDURE IMPLEMENTATION u(y)
N a) definition of .
S unit by CGPM
Ty b) primary reference BIPM, NMI 3, ARML a =
; i «————""""_ | measurement procedure
¢) primary calibrator i BIPM. NMI 2 |
\ d) secondary reference
measurement procedure NMI, ARML ]
> &) secondary / NMI, ARML, ML —
5 calibrater® —— f) manufacturer's selected
o measurement procedure ML
o —
Lk
Q
= g) manufacturer's / ML
; working calibrator® \ h) manufacturer's standing
S measurement procedure ML
g i) manufacturer's /
e product calibrator® ML e
o
B e ey
j) end-user’s routine manufacturer PR
‘__/_/*""' measurement procedure andfor end-user
routine sample
\ end-user —_—
. RESULT end-user EEE—
16-17.12.200% 18

© European Communities, 2003- 2007 ety -PoampinCy o
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TralnM |Cf' Vendosja e gjurmueshmérisé

Training in Metrology in Chemistry

@ Specifikohet treguesi (measurand)
@ Zgjidhet

— Proceduré analitike e pérshtatshme
— Ekuacion model I pérshtatshém

@ Demonstrohet (gjaté validimit) se:

— Ekuacioni model éshté I pérshtatshém (té gjitha sasité gé
kontribuojné jané marré né konsideraté)

— Kushtet e matjes jané té pérshtatshme

@ Vendoset gjurmueshméria pér secilén sasi qé
kontribuon
— Zgjidhen standarde reference té pérshtatshém
— Kalibrimi kryhet me kéta standarde

©® Vlerésohet pasiguria

[shiko gjithashtu EURACHEM/CITAC Guide,
2003]

16-17.12.2009 19

€ Furopean Commmnities. 2003- 2007 Tocealality 26 csimtin

Tra i nM i C Procedura e matjeve (2) (3

Training in Metrology in Chemistry

Pércaktimi I
nitrateve me
kromatografi jonike
né material bimor

Trajtimi I mostrés

¢ Peshimi I mostrés, m
e Ekstraktimi, R

e Pergatitja e tretésirés
sé mostrés, I qs-

Pérgatitja e solucionit L4 HO”ImI I tretésirés sé
standard, C, mostrés, %
Matja instrumentale, Matja instrumentale,
Ast ANO3-
\ Llogaritja e rezultatit, /
Wnos-

16-17.12.2009

© European Communities, 2003- 2007 Tty Do csinic o
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TrainMiC Ekuacioni model 2 (3

Training in Metrology in Chemistry

AM)B NO; deixl
4 -n R

Wno.. Pérmbajtia e nitratit né mostér (mg/g)
Cy pérgéndrimi I nitrateve né solucionin standard (mgy/!)
intensiteti I sinjalit pér tretésirén e mostrés (ms:s)

WI\O3 st

NO;
A, intensiteti I sinjalit pér tretésirén standarde (mS-s)
Vo, Vvolumil tretésirés sé mostrés (/)
m masa e mostrés sé thaté (q)
2 faktori I hollimit (pa njési);
R faktori I rifitimit (cf. pérgatitia e mostrés)
16-17.12.2009 T — 21

© European Communities, 2003- 2007

Tra i n M i C Vendosja e gjurmueshmeérise (4) (5)

Training in Metrology in Chemistry

@ treguesi: pérmbajtja e nitratit né bimé

@ ekuacion model I pérshtatshém

@ validimi i metodés CertTiatat &
@ vendoset gjurmueshméria prodhuesve
pér cdo sasi kontribuese /
® vleresohet pasiguria

\103

WNOZ X f di X n
7 1M
/ o
kalibrimi !/ Pérdorim 1

(solutioni standard) gravimetri CRM-matriceé
iR (pércaktimi i R)

© European Communities, 2003- 2007 Tty Do csinic o
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TrainMiC

Training in Metrology in Chemistry

1) Pyetfe §

A) Vleresiml § meeuli

16-17.12.2009 23
© European Communities, 2003- 2007

TrainMiC

Traceability-2Gjurmueshméria

Training in Metrology in Chemistry

Copyright notice
© European Communities, 2003-2007

Riprodhimi ose pérkthimi | cdo pjese té kétij punimi pa lejen e Komisionit
té Europés éshté e paligjshme. Pér riprodhimin ose pérdorimin e ndonjé
pjese té kétij punimi duhet kérkuar leje paraprakisht. Kérkesat pér leje
apo informacione té métejshme duhen adresuar tek JRC-IRMM-
TRAINMIC@ec.europa.eu.

16-17.12.2009 . . s 24
© European Commmunities, 2003- 2007 Tateaility-Tomnicshineid
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3.3 Single laboratory validation of measurement procedures in
Albanian
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TrainMiC

Training in Metrology in Chemistry

T

Instituti i Shéndetit Publik

Validimi I procedurave
te matjeve ne laborator

© European Communities, 2003- 2007

Tra i n M i C Permbajtia

Training in Metrology in Chemistry

Validimi | procedurave te mateve
* Terminologjia

e Cfare eshte

* Pse nevojitet

e Si behet

e Cili eshte rezultati?

16-17.12.2009 Validimi-2
© European Comymmities, 2003- 2007

41



Tra i n M iC Kujdes

Training in Metrology in Chemistry

Diferenca ne terminologji

- ISO/IEC 17025 perdor “metode” =>» validim metode

- VIM perdor “procedure (e matjes)” = validim procedure
- GLP perdor “Procedure Standard Operimi”’, SOP

16-17.12.2009

= validim i SOP

Validimi-2

© European Communities, 2003- 2007

TrainMiC Cfare eshte validimi? (1)

Training in Metrology in Chemistry

Validimi perfshin

M
M
M

16-17.12.2009

Sigurimin e kerkesave analitike — perdorimi | caktuar
Percaktimin e karakteristikave te procedures

Kontrollin qge kerkesat mund te plotesohen nga
procedura

Formulimin mbi pershtatshmerine per perdorimin e
caktuar

Validimi-2

© European Comymmities, 2003- 2007
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TrainMi& Cfare eshte validimi? (2)

Training in Metrology in Chemistry

Validimi eshte konfirmimi nepermjet ekzaminimit dhe
sigurimit te provave objektive se plotesohen
kerkesat e vecanta per nje perdorim specifik

(ISO/IEC 17025)

16-17.12.2009 Validimi-2
© European Communities, 2003- 2007

Train M iC Cfare eshte validimi? (3)

Training in Metrology in Chemistry

Procesi | vendosjes se
- Karakterizimit te performances
- Fushes se aplikimit & kufizimeve te nje procedure matjeje
- identifikimin e sasive ndikuese, te cilat mund te ndryshojne
karakteristikat dhe ne cfare shkalle

- Cili analit mund te percaktohet, ne cilen matrice, ne prani te
ciles interference?

- Brenda ketyre kushteve (per t'u percaktuar) cfare pasigurie
mund te arrihet?

Procesi i verifikimit ge nje procedure eshte e pershtatshme per
perdorimin — e pershtatshme per perdorimin e caktuar (psh
per zgjidhjen e nje problemi analitik te caktuar)

16-17.12.2009 Validimi-2
© European Comymmities, 2003- 2007
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TrainMiC} Perdorimi I caktuar

Training in Metrology in Chemistry

Pajtim me rregulloret

Ruajtja e kontrollit te cilesise dhe procesit

Marrja e vendimeve rregullatore

Mbeshtetje e tregtise kombetare dhe nderkombetare

Mbeshtetje per kerkimin

16-17.12.2009 Validimi-2 7
© European Communities, 2003- 2007

Tra i n M i C Pse nevojitet?

Training in Metrology in Chemistry

Laboratoret duhet te demonstrojne ge operojne brenda
nje sistemi cilesie, qe jane kompenente teknikisht dhe
jane ne gjendje te prodhojne rezultate teknikisht te
vlefshme

Tre shtylla te ISO/IEC 17025:

v" Validimi | procedures

(ISO/IEC 17025)

v" Gjurmueshmeria e rezultateve
v" Pasiguria e rezultateve

Validimi eshte esencial EDHE NE SE
NUK SYNONI akreditimin

16-17.12.2009 Validimi-2 g
© European Comymmities, 2003- 2007
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Tfﬂl"MlC} Validimi eshte I dobishem sepse

Training in Metrology in Chemistry

e Siguron informacion mbi karakteristikat e performances
se procedures

* rrit besueshmerine:
— Per perdoruesit e procedures (analistet)
— Per perdoruesit e rezultateve te matjeve (klientet)

kuptim me | mire

¢ validimi eshte nje studim | procedures,
JO i analistit apo performances se laboratorit!

16-17.12.2009 Validimi-2 9
© European Communities, 2003- 2007

Tra i n M iC Terma te hasur shpesh

Training in Metrology in Chemistry

— Validim | plote :
ku shqyrtohen te gjithe parametrat relevante te
procedures

— Validim | pjesshem:
ku shqgyrtohen vetem disa nga parametrat e
performances

— Verifikim/ konfirmim:
perdoret ne lidhje me procedura te standardizuara
(te validuara me pare). Nuk ka nevoje per validim
shtese, thjesht per nje “verifikim/konfirmim” ne
laboratorin tuaj.

16-17.12.2009 Validimi-2 10
© European Comymmities, 2003- 2007
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Tfﬂl"MlC} Cilat procedura duhen validuar?

Training in Metrology in Chemistry

» jo-standarde
» te zhvilluara ne laborator

» standarde te perdorura jashte fushes se
percaktuar te aplikimit

» standarde te modifikuara

A do te funksionoje “automatikisht” nje procedure e
validuar ne laboratorin tim?

» (Fillimisht) Jo, konfirmim / verifikim | nevojshem

» (Me pas) Po, brenda kushteve te specifikuara

16-17.12.2009 Validimi-2 i1
© European Communities, 2003- 2007

Tra i n M i C Metoda/procedura

Training in Metrology in Chemistry Sfandarlde & _io ..s"’andarlde

Burimet e metodave (procedurave) standarde:

» procedura te publikuara ne standarde
nderkombetare, rajonale, kombetare (ISO, EN, DIN, BS,
ASTM, ..)

» procedura te publikuara nga organizata me
reputacion ne publikimet e tyre (AOAC per ushgime dhe
prod. bujgesore; ICH per analiza kiinike, ....)

» jo ne literaturen shkencore!

16-17.12.2009 Validimi-2 12
© European Comymmities, 2003- 2007
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TrainMiC

Kur nevoijitet validimi i procedures?

Training in Metrology in Chemistry

Po Jo
E validuar
o
¥ wﬁw
Konfirmim ‘s\\
goe¥
W
16-17.12 2009 Validimi-2
© European Communities, 2003- 2007

TrainMiC

Cfare duhet te validoj?

Training in Metrology in Chemistry

» validohet e tere procedura
(nga pergatitia e mostres deri tek sinjali |
matur)

« Validohet | tere intervali | pergendrimeve
(qellimi | caktuar!)

» Validohen te gjithe tipat relevante te
matricave

Beji perpjekjet kur eshte e nevojshme

16-17.12.2009 Validimi-2
© European Comymmities, 2003- 2007

Ne laborator

Marrje e
mostres &
Trajtim |
mostres

Kalibrim |
Instrumentit
& matje

Trajtimi |
te dhenave

A 4

Rezultati




-l-ralr'N“C Grada e kerkuar e validimit

Training in Metrology in Chemistry

Vendost cilat karakteristika jane me relevante per validimin (Shpenzoji
perpjekjet ne perputhje me to!!)

- Kolesteroli ne serum,
LOD Nuk eshte | rendesishem (JO),
pasiguria eshte e rendesishme (PO)
(p.sh. ulja e pasigurise se rezultateve = USA kursen 100
M$/vit)

- Vrojtim | ndotjes mjedisore [per gjetjen e pikave te nxehtal:
kufijte dhe lineariteti (PO),
LOD dhe madhesia e pasigurise (PO)

- Kontroli | doping-ut (perkundrejt limitit):
LOD Eshte kritik (PO),
pasiguria eshte jashtezakonisht e rendesishme (PO);
Kufijte, lineariteti nuk jane te rendesishem (JO)

16-17.12.2009 Validimi-2 15
© European Communities, 2003- 2007

TrainMi& Kontrolli mbi validimin

Training in Metrology in Chemistry

... si rekomandohet nga ISO/IEC 17025

» Vleresimi | pasigurise =
vleresimi sistematik | sasive ge ndokojne mbi rezultatin

> Matja e MRC
» Pjesemarrja ne krahasime nder-laboratorike

» Krahasimi | rezultateve te marra me procedura te tjera

16-17.12.2009 Validimi-2 16
© European Comymmities, 2003- 2007
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Tra i n M iC Perdor ..

Training in Metrology in Chemistry

v Standarde dhe/ose materiale reference

v/ Studjo blanket

v" Mostra te pergatitura artificialisht (psh te fortifikuara)
v Statistike

v' Mendim praktik

TrainMi& Disa parametra jane gjithashtu

Training in Metrology in Chemistry Ve.ﬁ e I"eZUH'CI'l'iT

Parametrat e performances se procedures

(cilesore): O selektiviteti, specificiteti

(sasiore):.
O Kufijte (lineare) te punes , ndjeshmeria
O detektimi & kuantifikomi /kufijte e percaktimit
O rifitimi, interferencat

Veti e rezultatit te perftuar me kete procedure
[1 gjurmueshmeria (cf. modul tjeter)

[1 pasiguria, duke marre ne konsiderate psh
- perseritshmerine / riprodhueshmerine brenda-
laboratorit
16-17.12.2009 - robuste Validimi-2 18

© European Comymmities, 2003- 2007

49



TrainMiC

Training in Metrology in Chemistry

16-17.12.2009
© European Communities, 2003- 2007

TrainMiC

[1 selektiviteti / interferencat
O rifitimi

O lineariteti,

O kufijte e punes

O LOD, LOQ

O perseritshmeria

O riprodhueshmera brenda-
laboratorit

O robuste

O Kontrolli | cilesise
O pasiguria e zgjeruar
O gjurmueshmeria

Validimi-2

Menuija e validimit

Selectiviteti, Specificiteti

Training in Metrology in Chemistry

 Selektiviteti i referohet shkalles ne te cilen

metoda mund te perdoret per te percaktuar

analite te vecante ne perzierje apo matrica pa
interferenca nga perberesit e tjiere me sjellje te
ngjashme (IUPAC, 2001)

* Specificiteti eshte selektivitet 100%

* |[JUPAC rekomandon qe termi specificitet duhet
te evitohet

16-17.12.2009

Validimi-2

© European Comymmities, 2003- 2007

(IUPAC, 2001)

19

20
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TrainMi& Selektiviteti. Specificiteti

Training in Metrology in Chemistry

Selektiviteti
. Specifik
I ulet I ndermjetem I larte
Peshim
Titrim Spektrofotometri Kromatografi
acid-baze
GC-MSMS
Titrim me EDTA
Analize me aktivizim
neutronesh
16-17.12 2009 Valicimi-2 21

© European Communities, 2003- 2007

TrainMiC Rifitimi (1)

Training in Metrology in Chemistry

Mates | vertetesise se nje procedure (matje)

R observed value (IUPAC 1999)

reference value
Vlera e references nga:

- MRC R - Cob.serwmr
G CCRM Convirvier Canats
- fortifikimi me substance te paster R=-= C
fortifikim

Sa me prane 1 eshte R, ag me | vogel eshte bias
ne procedure

16-17.12.2009 Validimi-2 22
© European Comymmities, 2003- 2007
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TrainMi& Rifitimi (2)

Training in Metrology in Chemistry

Rifitimi per nje moster te vecante, R, perbehet nga tre
komponente te kombinuar ne menyre multiplikative (VAM
Project 3.2.1).

Rsz*Rs*Rrep

R.. rifitimi mesatar | perftuar nga analiza e nje MRC
ose nje moster e fortifikuar

u(R,,): pasiguria ne vleren e certifikuar/ STD | analizave te
replikateve

R,:  faktor korrigjimi per matrica te ndryshme
R, faktor korrigjimi per differences e sjelljes se analitit

ne fortifikim dhe ne mostren reale me analitin e
fortifikuar

16-17.12.2009 Validimi-2
© European Communities, 2003- 2007

Tfﬂl“MlC} Kufijte lineare & te punes

Training in Metrology in Chemistry

10

-—-—-'--.
i «——— Zonae punes 7/
| «—— Zonalihear — -
06
o
5 04
02
0 h 4 k4
[ [ [ [ | |
0 02 0-4 0-6 0-8 10 1.2
Pergendrimi
16-17.12.2009 Validimi-2

© European Comymmities, 2003- 2007
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Tra i n M iC Ndjeshmeria

Training in Metrology in Chemistry

* Perkufizimi:
Ndryshimi ne pergjigien e nje instrumenti mates
pjestuar me ndryshimin korrespondues te nxitjes

[VIM 1993]

* Cfare do te thote:
Gradienti (pjerresia) e kurbes se kalibrimit

o Pergjigja
By
. = sinjali

nxitja = pergendrimi

16-17.12.2009 Validimi-2
© European Communities, 2003- 2007

TrainMIiC Limitet e...
Training in Metrology in Chemistry DeTekTimiT (LO D)
Kuantifikimit (LOQ)

‘Blanku’
e instrumental

* Nga trajtimi | mostrave
(psh ndotja ne disgregim, pastrim)

Ekuacioni | kalibrimit:
Signal =by + by - ¢C
Y, = Sinjali i ‘blankut’ ;
S~ stdev | ‘blankut’ ne sferen e sinjalit

Yiop = Yp + 38y LOD ={Yop — bo)/b,
YLOQ — Ybl +10 Spy -> LOQ = (YLOQ - bo)/b1

16-17.12.2009 Validimi-2
© European Comymmities, 2003- 2007
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TrainMiC

Training in Metrology in Chemistry

Raportimi i LOD

Aftesia e detektimit ne pergendrime te ulta

Analiti...
Analiti... Nuk eshte prezent Prezent
Nuk detektohet E vertete negativ Fallso negativ
Detektohet Fallso Pozitiv E vertete Pozitiv

16-17.12.2009

O Metode e pandjeshme? Interferenca?
® Interferenca? Ndotje?

Validimi-2 27
© European Communities, 2003- 2007
H s ™ Vendimi mbi LOD
:!:,E;?M'EEM.!EW (limitin e detektimit)
Analiti jo-prezent Analiti prezent
nderprerja
Zona / fi Zona
Fallso / ' Fallso
Negativ ;f Positive
(FN) / (FP)
\ l/ L
Blank LOD Sinjali
Pergendrimi c~ c>0

16-17.12.2009
© European Comymmities, 2003- 2007

Validimi-2

28
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Tra|nM |C} Fortesia (Robustness) (1)

Training in Metrology in Chemistry

Fortesia e procedures se matjeve eshte rezistenca e
rezultatit ndaj ndryshimit kur behen devijime te vogla
nga kushtet eksperimentale te pershkruara ne procedure

Procedura pershkruan limitet per  parametrat
eksperimentale

Shembuj: pH, temperatura, sasia e reagentit, operatori,

16-17.12.2009 Validimi-2 29
© European Communities, 2003- 2007

Train M iC Fortesia (2)

Training in Metrology in Chemistry

Parameter jo-robust Parameter Robust

A~)

Pergjigia ———
|

Pergjigja

Vlerat e parameterit
2

16-17.12.2009 Validimi-2 30
© European Comymmities, 2003- 2007
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Train

MiC

Fortesia (3)

Training in Metrology in Chemistry

Identifikohen variablat e metodes: A,B, C, D etj
Ndertohet Eksperimenti (Youden/Steiner)

Duke ndryshuar nje variabel ne menyre
sistematike, percaktohet efekti mbi rezultatin
(shiko tabelen P/J)

Rishikohen rezultatet per te percaktuar kushtet
optimale.

31

* Permiresim | procedures nga rezultatet e
perftuara  (jep gjithashtu informacion mbi
sasite ge ndikojne)

16-17.12.2009 Validimi-2
© European Communities, 2003- 2007
TrainMiC
rain 1% Fortesia (4)
Training in Metrology in Chemistry
Eksperimentnr.: 1 2 3 4 5 e 7 8
Parametrat
A pH 5 5 5 5 7 7 7 7
B temp. 25 25 35 35 25 25 35 35
C Kohaereaks 30 60 30 60 30 60 30 60
D reagent 1 1 1 2 2 2 2 1 1
E reagent 2 1 2 1 2 2 1 2 1
F Mosha e kolone& vieter Ere Ere | Evjeter Evjeter Ere Ere Evjeter
G personeli XX vy vy XX Yy XX XX vy
Pergjigja r t u v w X y z
ANOVA: A, B, dhe D nuk jane robuste

» sigurohet informacion baze / paraprak
» Vleresohet ne se ekuacioni model eshte | viefshem

» Instruksione me te mira per operatoret

16-17.12.2009

© European Comymmities, 2003- 2007

Validimi-2
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TrainMiC

Training in Metrology in Chemistry

Procedura:

Raporti I validimit (1)

Matje e permbajtjes se kadmiumit

sipas EN-1234 (GF-AAS)

Treguesi:

Pergendrimi total | kadmiumit ne

produkte ushqgimore

Matrica:
Burimi | Metodes:
Perdorimi | caktuar:

Produkte ushgimore
E zhvilluar ne laborator
Ekzaminim (screening) |

mostrave ushgimore

Protokolli analitik :

Disgregim me mikrovale,

ndjekur nga GF-AAS

Kalibrimi:

Standarde / tretesira kalibruese

nga furnizuesi-ZZZ

16-17.12.2009
© European Communities, 2003- 2007

TrainMiC

Validimi-2

Training in Metrology in Chemistry

33

Per t'u perfshire ne
raportin e validimit

[ selektiviteti / interferencat

O rifitimi

O lineariteti, zona e punes
O LOD, LOQ

O perseritshmeria,

O riprodhueshmeria brenda-
laboratorit

O fortesia

O kontrolli | cilesise

O Pasiguria e zgjeruar

16-17.122000 gjurmueshmeria
© European Comrmmities, 2003- 2007

Validimi-2

Pa interference deri ne 1000
ng/g klorur

dmth (95 £ 2) % qumesht MRC
Zona lineare 3.5 -20 ng/g
LOD=1 ng/g LOQ= 3.5 ng/g
s, =2 % ne 10 ng/g

Srw =4 % ne 10 ng/g

Nuk eshte provuar

Kufijte € kontrollit 8 - 12 %
U=15% (k=2)

prove e gjurmueshmerise .... s

57



TrainMiC} A mund ta perdor kete procedure

Training in Metrology in Chemistry ber pune Tie-rer.?

Rast Kerkese Pergjigje
Cd ne gqumesht
1 E pritur: 0.5 to 1.5 ng/g JO 3L0Q
Cd ne ujin e detit JO =2 LOD
z E pritur: 510 30 ng/L JO > permbaijtje e larte Cl

3 Pergendrimi | Cd ne ujrat € rredhjes g nershtatshme per perdorimin e caktuar —
Kufiri ne 5 pg/L Nuk ka nevoje per validim te metejshem validim

16-17.12.2009 Validimi-2 35
© European Communities, 2003- 2007

TrainMiC

Training in Metrology in Chemistry

1) Bretie ¢

) Vlenestn! | mowli:

16-17.12.2009 Validimi-2 36
© European Comymmities, 2003- 2007
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TrainMiC

Training in Metrology in Chemistry

Copyright notice
© European Communities, 2003-2007

Riprodhimi ose pérkthimi | cdo pjese té kétij punimi pa lejen e Komisionit
té Europés éshté e paligjshme. Pér riprodhimin ose pérdorimin e ndonjé
pjese té kétij punimi duhet kérkuar leje paraprakisht. Kérkesat pér leje
apo informacione té métejshme duhen adresuar tek
JRC-IRMM-TRAINMIC@ec.europa.eu .

16-17.12.2009 Validimi-2 37
© European Communities, 2003- 2007
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3.4 Uncertainty of measurement: Principles and approaches to
evaluation in Albanian

TrainMiC

Training in Metrology in Chemistry

Instituti i Shéndetit Publik

Pasiguria e rezultateve te
matjeve

© European Communities, 2003- 2007

Tra in M ' C Pérmbledhje

Training in Metrology in Chemistry

* Pasiguria - pérkufizimi
* Pasiguria — pse dhe kur
* A jané rezultatet té ndryshém?

* Procedura GUM? pér vlerésimin e
pasigurisée
* Shembull

*) GUM: Guide to the Expression of Uncertainty in Measurement, 1SO, Geneva, 1995

(3]

=17 3 2
16-17 dhjetor 2009 N Uicestainty2. Pasini
© European Communities, 2003-2007
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Tra in M 'C Perkufizimi i Pasigurisé sipas ISO

Training in Metrology in Chemistry

‘Parameter qé karakterizon shpérndarjen e vilerave té sasive qé |
atribuohen trequesit (measurand), bazuar mbi informacionin e
pérdorur ’ (VIM § 2.11; Draft, 2007)

rezultati= vlera * pasiguria

(0.51£0.07) mg/g
Vlera éshté ndérmjet: 0.45 mg/g = 0.57 mg/g
(cf. zoné, interval)

16-17 dhjetor 2009
© European Commumities, 2003-2007

Tra n M 'C Vlera; Diferenca; Pasiquria

Uncertainty-2 Pasiguria 3

Training in Metrology in Chemistry

Intervali I pasigurisé

Diferenca y—U ... y+U
r N
y-U JIr y y+u ;
| | Treguesi

Vlera reference,
vlerésimi mé i miré??7 I vlerés
sé verteté

Vlera

16-17 dhjetor 2009

oy Uncertainty-2 Pasiguria 4
© European Communities, 2003-2007
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Tra i n M iC Pse na nevojitet pasiguria? (1)

Training in Metrology in Chemistry

* Eshté njé pjesé pérbérése e cdo rezultati matjeje !
* Kérkohet nga ISO/IEC 17025: 2005 — Akreditimi !
* Pérmirésohen njohurité mbi procedurén e matjes!

e Bén té& mundur krahasimin e rezultateve !

Pasiguria e rezultatit demonstron CILESINE metrologjike t& matjeve
(Jo matje me pasiguriné mé té vogél té arritshme)

* Né laborator - dokumenton né ményré transparente procedurén e
matjes

* Pér pérdoruesin - jep rezultatin me konfidencén pérkatése

16-17 dhjetor 2009

- Uncertainty-2 Pasiguria 5
© European Commumities, 2003-2007 :

Tra in M 'C Pse na nevojitet pasiguria? (2)

Training in Metrology in Chemistry

Njé formulim | miré-dokumentuar | pasigurisé:

. Pérforcon rezultatet tuaja dhe siguron transparencé!

. |dentifikon kontribuesit kryesoré té pasigurisé -
ndihmon né gjetjen e ményrave pér pérmirésimin € procedurés

. Demonstron pajtimin me kufijté (legalé ose kontraktualé) dhe vendosjen e
kritereve té pranimit

= Mbrojtja juaj mé e miré né diskutime!

[X] Pérséritja e matjeve 2 , 10 ose 100 heré ju jep vetém pérséritshmériné ose
riprodhueshmériné brenda laboratorit! (jo pasiguriné totale)

16-17 dhjetor 2009

Uncontasieys3. Paskini
© Furopean Communities, 2003-2007 PRSI RSB 6
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TrainMiC

Training in Metrology in Chemistry

o
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© European Commumities, 2003-2007

Tra in M i C Pérseritshmeria/riprodhueshmeéria/precizioni

Training in Metrology in Chemistry

Pérséritshméria e matjes: precizioni | matjes né kushte te
pérséritshmeérisé sé matjes
(VIM, 2.37, Draft 2007)

Riprodhueshméria e matjes : precizioni | matjes né kushte té

riprodhueshmeérisé sé matjes
(VIM, 2.41, Draft 2007)

Precizioni | matjes: aférsia e pajtueshmérisé midis vlerave té
sasisé té pérftuara nga matje e replikateve té njé sasie, né kushte
specifike.

(VIM, 2.35, Draft 20074)

16-17 dhjetor 2009

Uncontasieys3. Paskini
© Furopean Communities, 2003-2007 PRSI RSB A

63



Tra i n M iC Kur duhet té vlerésoni pasiqurité e

Training in Metrology in Chemistry r‘ezun‘ateve 1'& matieve? (1)

* Kur njé metodé e re futet né laborator!

* Kur ndryshon njé faktor kritik né proceduré (instrumenti,
operatori, tipi | mostrés ...)!

* Gjaté / bashké me validimin e procedurés!

=» Njé vierésim individual nuk eshte | nevojshem per cdo
rezultat individual té prodhuar !

16-17 dhjetor 2009

© Furopean Communities, 2003-2007 Unccitstyed. Bevmn 4

e e % = - - - . g =
Tra|nM |C: Kur duhet té vlerésoni pasiqgurité e
Training in Metrology in Chemistry rezultateve té matijeve? (2)

Sa shpesh nevojitet t€ behet rivlerésimi | pasigurise?

= Neé rast se laboratorit | nevojitet té€ pérshtatet me njé
rregullore = sipas dokumentit pérkatés

=>» Neé rast se nuk ka rregullore:
(i) Pérdoret mendimi praktik pér té vendosur
frekuenceén

(ii) Monitorohen té dhénat nga diagrama e kontrollit

16-17 dhjetor 2009

Uncontasieys3. Paskini
© Furopean Communities, 2003-2007 PRSI RSB 1
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TrainMiC? Vlera e vérteté / pércaktimi mé I mire I

Training in Metrology in Chemistry vleres se vertete

Mund t'l| pérafrohemi matjes s€ vlerés se vérteté duke matur
“vlerésimin mé té mirée”

=>» me synimin pér té njohur vierén e vertete

- p.sh. Pérmbaijtja e alkolit né gjak

- p.sh. Pérmbaijtja e nitrateve né ujin e pijshém
- p.sh. Pérmbaijtja e akrilamidés né patatina

- p.sh pérmbaijtja e Pb ne vere

217 dhg 2
16-17 dhjetor 2009 N Uicestainty2. Pasini 1
© European Commumities, 2003-2007

Tra in M |C A jané té ndryshme kéto rezultate?

Training in Metrology in Chemistry

Asnjé rezultat pa pasiguri !
R1 = 10.6 mg/kg
R2 = 11.6 mg/kg

Pérafrimi tradicional: precizioni (devijimi standard: * SD)
R1=(10.6 £ 0.2) mg/kg
R2 = (11.6 £ 0.3) mg/kg

Pérafrimi GUM : shtimi | pasigurisé me kontributin e té gjithé
komponentéve té njohur (pasiguri e zgjeruar: * U)

R1 =(10.6 £ 0.7) mg/kg (k=2)

R2 =(11.6 £ 0.7) mg/kg (k=2)
Per krahasimin e rezultateve: (pothuaj) nuk kerkohen prova

statistikore nga GUM .../...
cf. Krahasim vizual = mbivendosen zonat Y/N 7?7

=17 3 2
16-17 dhjetor 2009 N Uicestainty2. Pasini 12
© European Communities, 2003-2007
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Tra in M |C} A jané té ndryshme kéto rezultate?

Training in Metrology in Chemistry

Vilera mesatare : Vlera mesatare me SD Visra tigsatare me

125 A . ...pasiguriné e kombinuar
!:’a vieresim te pasiguriséi Pas vlerésimit té
; | pasifurisé

12.0 7

HES 7 ‘

50 1 i
g : | /{_/— \
110 i :

&

e
._

105
+ 1.8 + U
I I ] ] _l I
Lab A LabB | Lab A Lab B | LabA Lab B
16-17 dhjetor 2009 B Bkl ,

© European Commumities, 2003-2007

Tra in M |C Pérdorimi I pasiqurisé péer krahasime

Training in Metrology in Chemistry

GUM nuk kérkon
prova statistikore
Né se nuk ju nevojiten ...

Megijithaté, - “Konsiderohet e dobishme pér pérdoruesit e
rezultateve té matjeve, ...... , mund té sugjerohet - grade
lirie e vlerésuar efektive...”"— [GUM 7.2.1]

M kur krahasohen rezultate
M pér kérkesa ligjore
M kérkuar nga klienti

16-17 dhjetor 2009

Uncontasieys3. Paskini
© Furopean Communities, 2003-2007 PRSI RSB 14
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Tl'a i n M iC Cfaré éshté e re tek GUM ?

Training in Metrology in Chemistry

* GUM éshté njé udhézues pér nje vleréesim dhe
dokumentim transparent, té thjeshté dhe té standardizuar
te pasigurise

* GUM pérdor vilerésime té pasigurisé té:
tipit A (té dhéna té matjeve) dhe té tipit B (té tjera)

* GUM nuk Pérdor efekte té rastésishme (random) &
sistematike !

* GUM pérdor pasiguriné e kombinuar/ zgjeruar !

16-17 dhjetor 2009
© European Commumities, 2003-2007

TralnM|C} "Tipi” I vlerésimit té pasiqurisé

Uncertainty-2 Pasiguria 15

Training in Metrology in Chemistry

Tipi A: vlerésimi | pasigurisé standarde éshté béré me metoda
statistikore dhe pércaktohet si devijim standard | vlerave té
matura

Tipi B: vlerésimi | pasigurisé me mjete ié tjera pérvec
metodave statistikore

(eksperimente té€ méparshme, té€ dhéna nga literatura,
informacione nga prodhuesi, vlerésime té ekspertit)

[GUMS 0.7]

16-17 dhjetor 2009

Uncontasieys3. Paskini
© Furopean Communities, 2003-2007 PRSI RSB 16
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Tra i n M i C Té kuptuarit e matjes!

Training in Metrology in Chemistry

“...Vlerésimi | pasigurisé nuk éshté as puné
rutineg, as thjesht matematiké; ajo
mbéshtetet né njohjen e detajuar té
natyrées sé treguesit té matur dhe té

matjes..."
[GUM § 3.4.8]
gﬁgﬂiﬁ;«cﬁi{fmmeg 2003-2007 Uncertainty:3. Pasigwen 17
[ [ ] X
Tl'a in M |C Si percaktohet pasiguria sipas GUM?

Training in Metrology in Chemistry

Dokumentohen té dhénat qé pérdoren si input pér matjet!!

“...Ky informacion mund té pérfshijé:
v Té dhéna té matjeve t& méparshme

v Experiencé apo dije e pérgjithshme mbi sjellien dhe
vetité e materialeve dhe instrumentave té rendésishém

v Specifikimet e prodhuesit
v Té dhéna nga kalibrimet dhe certifikata té tjera

v Pasiguria e paracaktuar e té dhénave té referencés
marré nga manualet”
[GUM § 4.3.1]

NEé matjet kimike t€ dhénat e validimit mund té jené mes
burimeve mé té réndésishme

16-17 dhjetor 2009

Uncontasieys3. Paskini
© Furopean Communities, 2003-2007 PRSI RSB 18
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Tra in M |C} Cfaré nevojitet té aplikohet ?

Training in Metrology in Chemistry

Pak statistike baze

» Mesatarja e bashkésisé sé té dhénave;
* Devijimi standard (SD);
« Ligji | shtimit (propagation);

« Shpérndarja (normale, drejtkéndore, triakéndore...)

(Shiko prezantimin “Statistika e aplikuar’)

16-17 dhjetor 2009
© European Commumities, 2003-2007

Tra i n M i C Sekuenca prej 10 hapash

Uncertainty-2 Pasiguria 19

Training in Metrology in Chemistry

1 — Pércaktohet treguesi (measurand)

2 — Pérshkruhet ekuacioni model (pér procedurén e matjes)

3 — Identifikohen té gjitha burimet e mundshme té pasigurisé té
tipit A dhe B

4 — Vlerésohen vlerat e cdo sasie kontribuese

5 — Vlerésohet pasiguria standarde (1s) e cdo sasie kontribuese

16-17 dhjetor 2009

Uncontasieys3. Paskini 2
© Furopean Communities, 2003-2007 PRSI RSB R
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Tra inMiC Sekuenca prej 10 hapash
Training in Metrology in Chemistry CvaZhdfm ’

6 — Llogaritet vlera e treguesit (duke pérdorur ekuacionin model)
7 — Llogaritet pasiguria standarde e kombinuar e rezultateve
8 — Llogaritet pasiguria e zgjeruar (me K té zgjedhur)

9 - Analizohen kontributet e pasigurive (MENDQO /)

10- Raportohen té dhénat me pasiguri té zgjeruar

Hapi 9 éshteé nje vlere e shtuar (added value) !

16-17 dhjetor 2009
© European Commumities, 2003-2007

Tra in M |C Shembull I njé procedure matijeje

Uncertainty-2 Pasiguria 21

Training in Metrology in Chemistry

Trajtimi | mostrés

. o » Peshimi | mostrés, m
Pércaktimi I nitrateve

me kromatografi jonike né + Ekstraktimi, R
material bimor

« Pérgatitja e tretésirés
sé& mostrés, Vyos.

Pérgatitja e tretésirés « Hollimi | tretésirés sé
standarde, C; mostrés, fy;
, !
Matja instrumentale, A Matja instrumentale,
ANOS-
Pérdor ekuacionin model /
pér llogaritjen e rezultatit,
WNOS-

16-17 dhjetor 2009

Uncontasieys3. Paskini 5
© Furopean Communities, 2003-2007 PRSI RSB 22
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TralnM|C} Hapi 1 - Perkufizimi i "Trequesit”

Training in Metrology in Chemistry

Treguesi (Measurand) = sasia e caktuar gé | nénshtrohet
matjes
[VIM 2.6 (1993)/ GUM B.2.9 (1995)]
Treguesi = sasia qé kérkohet t&€ matet
[VIM 2.3 (Draft 2007)]

Shembull
Pérmbaijtja totale e NO5 (mg/g) né mostrén laboratorike
(material bimor) shprehur né maseén e thate

16-17 dhjetor 2009
© European Commumities, 2003-2007

Tra i n M iC Hapi 2 - Ekuacioni model

Uncertainty-2 Pasiguria 23

Training in Metrology in Chemistry

Modeli | procedurés sé matjes éshté njé lidhje funksionale
midis sasive Q€ hyjné input dhe sasisé né dalje output
(trequesi (measurand))

Y=F(X), X o, X,) [GUM 4.1.1]

MODELI | matjes éshté ekuacioni gé pérdorim  \%
pér llogaritjen e rezultatit (y) !

16-17 dhjetor 2009

- Uncertainty-2 Pasiguria 24
© European Communities, 2003-2007
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Tl'a l n M |C Hapi 2 - Cfaré jané sasité hyrése (input)?

Training in Metrology in Chemistry

Sasité hyrése (X;) mund té jené sasité, vlera dhe pasigurité e
té cilave pércaktohen direkt gjaté matjes (vierésim i Tipit A,
analizé statistike e serisé sé€ vrojtimeve) apo jané sjellé né
matje nga burime té jashtme (vierésime té tipit B, eksperimente
té méparshme, té dhéna nga literatura, informacione nga
prodhuesi)

16-17 dhjetor 2009
© European Commumities, 2003-2007

Tra i n M iC Hapi 2 - Ekuacioni Model

Uncertainty-2 Pasiguria 25

Training in Metrology in Chemistry

L Alxog 'VNog % F X |
(07 st &
NO; T A, om "R

Wyoz. Pérmbajtia e nitratit né mostér (mg/q)
Cy pérqéndrimi | nitrateve né solucionin standard (mg/L)
Ayoz.  Intensiteti | sinjalit (sipérfaqja e pikut) pér tretésirén e

mostrés

Ay intensiteti | sinjalit (sipérfaqja e pikut) pér tretésirén
standarde

Vvos.  volumi | tretésirés sé mostrés (L)

m masa e mostrés sé thaté (g)

S faktori | hollimit (pa njési);

R faktori [ rifitimit (cf. pérgatitja e mostrés)

16-17 dhjetor 2009

- Uncertainty-2 Pasiguria 26
© European Communities, 2003-2007
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Traln M |C Hapi 3 - Burimet e mundshme té pasigurisé (1)

Training in Metrology in Chemistry

Marrja e mostrés

Kushtet e ruajtjes 'ge \
Efekti | instrumentit ‘é@‘\ NQQ“Q\
Pastértia e reagentéve \GQ (S’
Stekiometria e pranuar . '\\& 6@%

Kushtet e matjeve %\“Q (’

Efektet e mostrés $\‘{\@ ‘\Q“‘Q
Efektet e llogaritjes %
Korrektimi | blankut “
Ndikimi | operatorit \%
Efekte té rastésishme

RERNNNNRNRNANN

16-17 dhjetor 2009
© European Commumities, 2003-2007

Uncertainty-2 Pasiguria 27

P&rgéndrimi | "NOT st
standardit, C 4 A, -m R

Temperatura

Certifikata e

qelqurinave CRM

2 M Wyos
Kalibrimi | peshores Qendrueshméri Sinjali i

/ —'/ esinjalit Standardit A,

Masa e standardi

Kalibrimi | peshores

Hollimi |
N, Masa ¢ /iﬁi'ffﬂl‘.it'n
Vios fai mostrés, m /
... Permbledhije e operacioneve
16-17 dhjetor 2009 hkcesciiend. Piskahs .

© European Communities, 2003-2007
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TrainMiC Hapi 4 - Pércaktohet vlera e cdo

Training in Metrology in Chemistry sasie hyr‘ése (Tlpi A & B)

* Vrojtime té pérséritura (A)

* Té dhéna nga validimi (A dhe/ose B)

» Specifikimet e prodhuesit (B)

* Certifikata té kalibrimit (B)

* Rezultatet e krahasimeve ndérlaboratorike (B)
* Nga eksperienca dhe/ose literatura (B)

16-17 dhjetor 2009

N Uncertainty-2 Pasiguria 29
© European Commumities, 2003-2007
TrainMiC Hapi 5 - Vlerésimi I pasigurisé standarde
Training in Metrology in Chemistry (15) Dér' SeCi|én SCISi hyrése

Pérpara se té kombinohen, té gjithé kontributet duhen
shprehur/ konvertuar né pasiguri standarde

kur jané disponibél:

— devijimi standard : perdoret sic eshte
— intervalet e konfidences: konvertohet
— kufijté e pranuar: konvertohet
— pasiguria e zgjeruar: konvertohet

(Shiko prezantimin mbi “Statistiken e aplikuar’)

16-17 dhjetor 2009

Uncontasieys3. Paskini
© Furopean Communities, 2003-2007 PRSI RSB 0
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Tra|nM |C} Hapi 6 - Llogaritet vlera e trequesit

Training in Metrology in Chemistry

Pérdoret ekuacioni model pér té
llogaritur vlerén e sasisé né dalje y

(Wno3-)
Y
ey = 0 s L
O A, -m R
013 .
w = 0.801><001 I x0.1000 sl 5 1
NO 5 0.0232 x1.142 0.78

w___ = 0.508 mg/g

NO;

g;zﬁ:;or(:iifmitiex 2003-2007 Uncestmuny:d. Ramgorn 31

H H 2 H . . .
Tra in M |C’ Hapi 7 - Llogaritet pasiguria
Training in Metrology in Chemistry s*andarde e kombinuar (1)

Kur nuk ka korrelacion midis sasive hyrése
Pasiguria standarde e kombinuar vlerésohet si rrénja katrore e
variancés s€ kombinuar, sipas:

N2
o
w20 =Y L ey
X ; Ligji | shtimit té pasiqurisé
Ku
u.(y) = pasiguria standarde e kombinuar
u(x;) = pasiguria standarde e cdo sasie hyrése

Mund te kryhet me spreadsheet
Ose me program te posacem!

(Shiko prezantimin mbi “Statistikén e aplikuar’)

16-17 dhjetor 2009

- Uncertainty-2 Pasiguria 32
© European Communities, 2003-2007
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Train MIC Hapi 7 - Llogaritja e pasigurisé

Training in Metrology in Chemistry standarde té kombinuar (2)
2 N g N7 3 2 2
u, (WNOE ) _ \/[H(C=t )] N {H(A}\o3 ) J . [ u(A, )) . {zf(V,\o3 ) +[u(m)]“ . {3;(fdi )\J - ( H(R)]
w;\'og C ; ‘43'0; _ . A ; _ V;\'o_; ; , ; f d . R

Ku 2 (x,)/x; sase Pasiguria Relative Standarde pér x;

0.00058)3 [0.0003)3 (0.0006)2
+ + +

u(wy, ) [ 0.801 0.0131 0.0232 -
- 7 = = U, J

Wi +( 0.0003T+(0.00058T+ 0.023‘3+ 0.04Y
0.1000) | 1.1420 ) 110.000 0.78

Pasiguria absolute  u(wyos.) = 0.063 x 0.508 mg/g = 0.032 mg/g

16-17 dhjetor 2009
© European Commumities, 2003-2007

Traln M |C Hapi 8 - Llogaritja e pasigurisé sé zgjeruar (1)

Uncertainty-2 Pasiguria 33

Training in Metrology in Chemistry

Pasiguria e zgjeruar U pérftohet duke shumézuar pasiguriné
standarde té kombinuar u,(y) me njé faktor mbulimik k

U=k=*u
Rezultati shprehet: Rezultati=y x U (k=77

S

Pér shembull: wyxos. = (0.51 £ 0.07) mg/g, k=2

» Pérafrimi mé | miré | vlerés qé | atribuohet treguesit (measurand)
éshte “y~,

» intervali [y — U, y + U] éshté zona qé pritet té pérfshijé njé
fraksion t& madh té shpérndarjes sé vlerave qé mund t'l
atribuohen né ményré té arésyeshme treguesit.

16-17 dhjetor 2009

Uncortaiieys3. Passuin ;
© Furopean Communities, 2003-2007 PRSI RSB 3

76



Tra|nM|C: npi 8 - Llogaritia e pasiqurisé se zqjeruar (2)

Training in Metrology in Chemistry

» Pasiguria e zgjeruar jep njé zoné me realiste té

vlerave té mundshme.

» Faktori | mbulimit gé pérdoret zakonisht éshté

k =2, gé pérfagéson njé mbulim prej rreth 95%

Pasiguria standarde mund té pérdoret brenda laboratorit
(pér tu pérdorur pér shtimin e pasigurisé)

Pasiguria e zgjeruar éshté me realiste, jepet pér pérdoruesit
e rezultateve

16-17 dhjetor 2009

© European Commumities, 2003-2007

TrainMiC

Training in Metrology in Chemistry

68.7%

13.6%

ANOS-

16-17 dhjetor 2009
© European Communities, 2003-2007

Uncertainty-2 Pasiguria 35

Hapi 9 - Kontributet ne pasiquri

Kontributet kryesore :

*TipB?

* TipA?

* Replikatet ?
* Rifitimi ?
*CRM ?

V-
¢, oo Do 1
A, -m R

(Shiko prezantimin mbi “Statistiken e Aplikuar’)

Uncertainty-2 Pasiguria 36




Tra|nM|C} Hapi 10 - Raportimi I rezultateve

Training in Metrology in Chemistry

WNO3- - (0.51 + 007) mg/g(*)

(%)
Pasiguria e raportuar éshté pasiguria e zgjeruar e

llogaritur duke pérdorur njé faktor mbulimi k = 2, |
cili jep njé nivel konfidence rreth 95%

GUM § 7.2.3

16-17 dhjetor 2009
© European Commumities, 2003-2007

TralnM|C A éshte OK vleréesimi im I pasiqurise?

Uncertainty-2 Pasiguria 37

Training in Metrology in Chemistry

Cd I‘Ie UJe Kufiri | certifikuar [U=k-u _ (k=2)]:1.226 - 1.294 mmol-kg!
3 40, aé
g
: l. 2
=
4 it |- :
J3 FE— S 13 3
3 Tiiie
E
I &
€
E
B
a

_IHI}'I

Rezultatet nga gjithe pjesemarresit.

16-17 dhjetor 2009

Uncontasieys3. Paskini
© Furopean Communities, 2003-2007 PRSI RSB 3
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Tl'a in M |C Pérmbledhje rreth vlerésimit t€ pasigurisé

Training in Metrology in Chemistry

Vlerésimi | pasigurisé sipas GUM éshté njé koncept |
pérdorshém dhe | pranuar

» | lejon analistit té kombinojé njohurité e méparshme dhe
observimet né njé ményré konsistente dhe té
mirépércaktuar,;

» Lejon té tjerét (p.sh.vlerésuesit) té kuptojné cfaré dhe si
eshte bere

» Nuk kérkon té masim me pasiguriné mé te vogél té
arritshme, por me até me realiste.

16-17 dhjetor 2009
© European Commumities, 2003-2007

Traln M |C Pasiguria e adoptuar dhe e pranuar nga ...

Uncertainty-2 Pasiguria 39

Training in Metrology in Chemistry

% Institutet Nacionale té Metrologjisé dhe BIPM
% ISO/IEC 17025: 2005 (kérkohet pér akreditim)

v |UPAC, OIML dhe komuniteti | akreditimit, si EA dhe
ILAC

% CEN po | pérfshin kéto koncepte

16-17 dhjetor 2009

Uncontasieys3. Paskini
© Furopean Communities, 2003-2007 PRSI RSB L
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TrainMiC

Training in Metrology in Chemistry

1) Beffe 9

A) Veresimt  eekl:

217 dhg 2
16-17 dhjetor 2009 N Uicestainty2. Pasini i
© European Commumities, 2003-2007

TrainMiC

Training in Metrology in Chemistry

Copyright notice
© European Communities, 2003-2007

Riprodhimi ose pérkthimil cdo pjese té kétij punimi pa lejen
e Komisionit té Europés éshté e paligjshme. Pér
riprodhimin ose pérdorimin e ndonjé pjese té kétij punimi
duhet kérkuar leje paraprakisht. Kérkesat pér leje apo
informacione té métejshme duhen adresuar tek JRC-IRMM-
TRAINMIC@ec.europa.eu.

=17 3 2
16-17 dhjetor 2009 N Uicestainty2. Pasini 2
© European Communities, 2003-2007
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3.5 Statistics for analytical chemistry in Albanian

TrainMiC

Training in Metrology in Chemistry

Instituti i Shéndetit Publik

_Statistike dhe terminologji

© European Communities, 2003- 2007

TrainMiC Statistike, pse dhe kur?

Training in Metrology in Chemistry

» Statistike per vleresimin e pasigurise
* Pasiguria e rezultateve sipas ISO-GUM

» Statistike per studime te performances se metodes
* Perseritshmeria, riprodhueshmeria brenda laboratorit. ..

» Statistike per krahasime nder-laboratorike (ILC),
Provat e zotesise (Proficiency Testing- PT)

16-17 Nentor 2009 Statistike e aplikuar 2
© European Communities, 2003- 2007
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TrainMiC

Training in Metrology in Chemistry

Statistike per vleresimin e pasigurise

16-17 Nentor 2009 Statistike e aplikuar

© European Communities, 2003- 2007

Tra in M |C} Shperndarja e matjeve te perseritura

Training in Metrology in Chemistry

Per nje set prej n vlerash x;

Frequency

e ows  kadte F
Mesatarja ¥ = —3 (x,)
i=1

; i 7 - :
Shmangia Standarde S(x!)\/n.z(xx)

Varianca Vix,)=s"(x,)

: I & &
Shmangia Standarde e S(x’)\/n(nl)'z(x’ ~%)

mesatareve =
. \ s(x, S (x,
Shmangia Standarde Relative RSD = (Y ) or RSD (%) = CV % = (x ) 100

16-17 Nentor 2009 Statistike e aplikuar

© European Communities, 2003- 2007
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TrainMiC

Training in Metrology in Chemistry

Intervali I besueshmerise

Vrojtimet individuale jane te shperndara rreth llogaritjes me
te mire te vleres mesatare me nje shperhapje, qe varet

nga precizioni.

Vlera e mesatares (1) ndodhet brenda Intervalit te
besueshmerise (Confidence Interval -CI), me nje

p =

probabilitet (1-«),
Duke patur “n-1” grade lirie:
(ku n = numri | replikateve)

Tt (-a) CI (n)

95 % CI =1(0.05,n—-1)*s/~/n

16-17 Nentor 2009
© European Communities, 2003- 2007

TrainMiC

Training in Metrology in Chemistry

Statistike e aplikuar

Intervali I besueshmerise(2)

Frequency

16-17 Nentor 2009
© European Communities, 2003- 2007

xtls 68%
xxt2s 954 %
¥£3s 997 %

Statistike e aplikuar
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Tra in M ] C Shperndarja drejtkendore

Training in Metrology in Chemistry

Vlera eshte midis kufijve

a ...a, I
) ) - 2a(=+a)
Pritshmeria F . N
V=xdd
, 2 1/(2a)
Shmangia standarde e ey . .
vleresuar: X

S:u(x):a/\/g

Mund te supozohet se probabiliteti ge vlera te ndodhet kudo
brenda intervalit eshte | njejte.

16-17 Nentor 2009 Statistike e aplikuar 7
© European Communities, 2003- 2007

Tra i n M iC Shembull I shperndarjes drejtkendore

Training in Metrology in Chemistry

“Eshte e mundur ge vlera eshte diku ne kete interval”

Shperndarja drejtkendore zakonisht pershkruhet nepermjet
vleres mesatare dhe intervalit (xa)

Certifikatat ose specifikime te tjera japin kufijte ku mund te jete vlera,
pa specifikuar nje nivel besueshmerie (apo grade lirie).

Shembull:
Pergendrimi | standardit te kalibrimit eshte dhene (1000 + 2) mg/l. Duke
marre si te vertete shperndarjen drejtkendore, pasiguria eshte:

u(x)=al3=2/3=1.16 mg/l

16-17 Nentor 2009 Statistike e aplikuar 8
© European Communities, 2003- 2007
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Tra i n M i C Shperndarja trikendore

Training in Metrology in Chemistry

Kjo shperndarje perdoret kur
sugjerohet se vlerat prane
gendres se intervalit jane me te

mundshme se ato prane

ekstremeve. :
y=xxta -

1/a

Shmangia standarde e
vleresuar:

Szu(x)za/\/g

16-17 Nentor 2009 Statistike e aplikuar 9
© European Communities, 2003- 2007

Tra i n M iC Shembull I shperndarjes trikendore

Training in Metrology in Chemistry

Vlerat prane x jane me te mundshme se ato prane kufijve.

Informacioni ge merret lidhur me vleren eshte me pak | kufizuar
se sa per shperndarjen drejtkendore.

Shembull (enet volumetrike)

Prodhuesi cakton per nje ballon volumin
(100 £ 0.1) mlne T= 20° C.
Vlera nominale me e mundshme!
Duke marre si te vertete shperndarjen trikendore, pasiguria

standarde eshte: u(x) —a/~J6=0.1/6=0.04 ml

Ne se ke dyshime, perdor shperndarjen drejtkendore!

16-17 Nentor 2009 Statistike e aplikuar 10
© European Communities, 2003- 2007
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Tra in M |C} Vleresime te ndryshme te pasiqurise

Training in Metrology in Chemistry

Vleresimi | pasigurise tipi A :

analiza statistikore e serise se vrojtimeve.
Pasiguria standarde tipi A bazohet ne eksperimente dhe
percaktohet ne menyre sasiore si shmangia standarde e vlerave te

matura
Vleresimi | pasigurise tipi B :

me menyra te tjera pervec analizes statistikore
(eksperimente te meparshme, te dhena te literatures, informacion
nga prodhuesi, vieresime te eksperteve)

[GUM, 1995]

16-17 Nentor 2009 Statistike e aplikuar 11
© European Communities, 2003- 2007

TrainMiC Sipas GUM. ..

Training in Metrology in Chemistry

Kur nuk ka korelacion mes sasive ne hyrje, pasiguria
standarde e kombinuar vleresohet si rrenja katrore e
variances se kombinuar sipas ligjit te shtimit te
pasigurise

. sr ) ;
U, (}»’) = Z (5-{} '(H(x;'))

Pasiguria e zgjeruar, U, perftohet duke shumezuar
pasigurine standarde te kombinuar me nje faktor mbulimi

K:
U(y)= &k *u_(y)
shpesh k=2
16-17 Nentor 2009 Statistike e aplikuar 12

© European Communities, 2003- 2007
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TralnM|C} Ligji i "Shtimit te pasigurise”

Training in Metrology in Chemistry

pa korelacion

Y:(X1+X2)
Y=(X-X) D> u@)=yuX) +u(X,)

Y=(X X, ; _ : \2
T X , ) . u(f) NGOG
Y=AX /1) —> ¥ X, X,
16-17 Nentor 2009
© European Communities, 2003- 2007

TralnM|C A te raportohen rezultatet pa pasiquri ?

Statistike e aplikuar 13

Training in Metrology in Chemistry

Rezultati jepet bashke me pasigurine

Cca= (21.0 £ 4.2) mg/kg

« Shmangie standarde ?

* Interval drejtkendor?

* Interval trikendor?

+ Interval | besueshmerise pa # te specifikuar te gradeve te lirise?
+ Interval | besueshmerise me # te specifikuar te gradeve te lirise’
+ Pasiguri e kombinuar? u,

+ Pasiguri e zgjeruar? U, a eshte “k” e specifikuar?

Por cfare eshte
4.2 7

16-17 Nentor 2009

Statistike e aplikuar 14
© European Communities, 2003- 2007

87



TrainMiC

Training in Metrology in Chemistry

Shmangia standarde

e nje matjeje te vetme

0. Matje eksperimentale =» Pasiguri (Tipi A)!

1. Matje e vetme me shume replikate instrumentale:

Rezultati=x t s

A}

- E siguruar nga instrumenti
- E llogaritur nga replikatet (instrumentale)

16-17 Nentor 2009
© European Communities, 2003- 2007

TrainMiC

Training in Metrology in Chemistry

Statistike e aplikuar

Shmangia standarde

en

matieve te pavarura

% Instrumenti

Lexim numer random @

16-17 Nentor 2009
© European Communities, 2003- 2007

¥ =565
s(x,)=0.74
e L T

Jn

Statistike e aplikuar

5.70
5.94
5.82
5.80
5.08
6.73
6.30
4.92
5.75
5.32
6.82
5.79
5.80
3.66
5.04
a5l
6.46

6.28

546
4.74
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TrainMiC

A jane te ndryshem keta rezultate?

Training in Metrology in Chemistry

Pas vleresimit te

. Pa vleresim pasigurie - :
viera : pasig pasigurise

12.5 7

(vetem precizioni)

12.0 7

kg

HES 7 . :; I i .
" l V

: !

50 1 i

g : | /{_/— \
110 i :

105 *
+18 + U
I I ] ] _|_ I
Lab A LbB | Lab A Lab B | Laba Lab B
16-17 Nentor 2009 Statistike e aplikuar

© European Communities, 2003- 2007

TrainMiC

Perafrimi Statistik (Tradicional)

Training in Metrology in Chemistry

Matje e permbajtjes se Cd ne bime
3 mostra te disgreguara

Disgregimi I: 20.5 mg/kg
Disgregimi 11:21.0 mg/kg w— >

mesatarja [Cd] = 21.0 mg/kg

Disgregimi 1lI:21.5 mg/kg

(mesatare + stdev) Cog = (21.0: % 0.5) mg/kyg

(mesatare + stdev/ (n)'/? Coa = (21.0: £ 0.3) mg/kyg

(mesatare+ 95% CI) Coq = (21.0 £ 1.2) mg/kg, me n = 3
t(0.05,2)= 4.3

16-17 Nentor 2009 Statistike e aplikuar 18

© European Communities, 2003- 2007
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TrainMiC} Perafrimi sipas GUM

Training in Metrology in Chemistry

Matje e permbajtjes se Cd ne bime
3 mostra te disgreguara

Disgregimil : 20.5 mg/kg

Disgregimill : 21.0 mgkg m— > _ %
Pasig. e kombin

mesatarja [Cd] = 21.0 mg/kg

: - u. = 2.1 mg/kg
Disgregimilll : 21.5 mg/kg

Llogaritje e buxhetit te pasigurise =» Pasiguria e kombinuar
(perfshire kontributin nga te gjithe parametrat e njohur)

mesatare + pasigurine e zgjeruar
Ceca= (21.0 * 4.2) mg/kg, with k = 2

16-17 Nentor 2009 Statistike e aplikuar 19
© European Communities, 2003- 2007

TrainMiC

Training in Metrology in Chemistry

Statistike per studime te performances se metodes

16-17 Nentor 2009 Statistike e aplikuar 20
© European Communities, 2003- 2007
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Tra i n M iC E shmanqur (Biased) & precize?

Training in Metrology in Chemistry Vleresimi me |
mire | “vleres se ; :
E sakte? Bias? Precize?
verjete
® 6 00 ® no yes no
00000 no yes yes
e e 0o ® no no no
00000 yes no yes
(shperndarje)

Precizioni: Afersia e pajtimit midis rezultateve te pavarura te
provave te perftuara ne kushte te caktuara [ISO 5725-1]

Precizioni A = shperndarja N = pasiguria N

16-17 Nentor 2009 Statistike e aplikuar 21
© European Communities, 2003- 2007

Tra i n M i C Saktesia

Training in Metrology in Chemistry

Afersia e pajtimit midis nje rezultati [cfaredo] te provave te
nje matjeje dhe vieres se pranuar te references
(ISO 3534-1)

» Saktesia nuk mund te shprehet si nje viere numerike [*]

» Ky term nuk duket perdorur ne vend te vertetesise (shmangia e
mesatares aritmetike te nje serie rezultatesh nga viera e pranuar e
references) [*] — quhet gjithashtu bias.

[*] Shenime nga VIM, 1993

Per te gene te sakte, duhet te kemi
*Bias te vogel dhe
*Precizion te larte (shperhapje te vogel)

16-17 Nentor 2009 Statistike e aplikuar 22
© European Communities, 2003- 2007
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Tra i n M i C Perseritshmeria, r

Training in Metrology in Chemistry

Precizioni | regjistruar ne kushte te perseritshmerise:

- | njejti laborator, analist, pajisje,
kohe (interval | shkurter) (ISO 3534-1)

Zakonisht perdoret per te studjuar variacionin brenda nje
partie (batch) ose mes matjeve te perseritura.

Precizioni brenda run-it — perseritshmeri

16-17 Nentor 2009 Statistike e aplikuar 23
© European Communities, 2003- 2007

TrainMiC Riprodhueshmeria, R

Training in Metrology in Chemistry

Precizioni | regjistruar ne kushte te ndermjetme precizioni:

- | njejti laborator, e njejta procedure e matjes dhe matje te
replikateve ne kohe mund te quhet

Riprodhueshmeri brenda laboratorit, Ry

Precizioni | regjistruar ne kushte riprodhueshmerie:

- laboratore te ndryshem, analiste, pajisje, kohe e ndryshme,
- E njejta metode

mund te quhet riprodhueshmeri mes laboratoreve, R

Zakonisht perdoret per te studjuar variacionin ne matjet e bera mes
laboratoreve. (Riprodhueshmeria sipas ISO 3534 -1)

16-17 Nentor 2009 Statistike e aplikuar 24
© European Communities, 2003- 2007
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TrainMiC

Training in Metrology in Chemistry

Buxheti I pasigurise
Udhezues hap pas hapi

16-17 Nentor 2009 Statistike e aplikuar 25
© European Communities, 2003- 2007

TrainMiC

Training in Metrology in Chemistry 0 Modeli: Y = X1 ’ X2 / (X3 ’ X4) pjesa 1

9 RSD stdev value description

2? 0,02 2,46 X1
3.0% 2? 4,32 X2

2? 0.1 6,38 X3
2.3% 2? 2,99 X4

e RSD stdev value description

0.8% 0,02 2,486 X1
3.0% 0,13 4,32 X2
1.7% 0,11 6,38 X3
2.3% 0,07 2,99 X4
9 RSD stdev value description
0.8% 0.02 2,486 X1
3.0% 0,13 432 X2
1,7% 0,11 6,38 X3
23% 0,07 299 X4
77 _ 0,557 Resutlt
16-17 Nentor 2009 Statistike e aplikuar 26

© European Communities, 2003- 2007
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TrainMiC

Training in Metrology in Chemistry 0 Model: Y = XT * XZ / (X3 - X4) pjesa 2

9 RSD stdev value | description X1 X2 X3 X4
0.8% 0,02 2,46 X1 2,46 2,46 2,46
3,0% 0,13 4,32 X2 4,32 4,32 4,32
1.7% 011 6,38 X3 6,38 6,38 6,38
2.3% 0,07 299 | X4 2,99 2,99 2,99
?? _ 0,557 | Result
RSD stdev value | description X1 X2 X3 X4
@ 0,8% 0,02 2,46 X1 2,48 2,46 2,46 2,46

3.0% 0.13 432 X2 4,32 445 432 4,32
7% 011 6,38 X3 6,38 6,38 6,49 638 | \

23% 007 299 | x4 2,99 2,99 2,99 3,06 ~—
4.2% @ 0,55%2 0574 | 0548 0544

diff 0,005 0,017 -0,009
U, = P T e e e e S i i im e e
16-17 Nentor 2009 Statistike e aplikuar 27
© European Communities, 2003- 2007
TrainMiC
1. — k3 * .
Training in Metrology in Chemistry 0 Modeli: Y = X1 X2 / (X3 X4) pjesa 3
RSD stdev value description X1 X2 X3 X4
0.8% 0,02 2,46 X1 248 2,486 246 248
3.0% 0,13 4,32 X2 432 4,45 432 432
1.7% 0,11 6,38 X3 6,38 6,38 6,49 6,38
23% 0,07 2,99 X4 2,99 299 2,99 3,06
4,2% 0,024 0,557 Result 0,562 0,574 0,548 0,544
diff 0.005 0,017 -0,009 -0,013 0,001
6 index 3,7% 50,8% 16, 1% 29.4% 1 OO:O%

sum

Kontribuesi kryesor :

-y) X4
Zvi-y) Q - TipiB? ®

q X2 * Tipi A? ©
X3 * Replikatet?
* Shume pune?

* Diagramat e kontrollit?

16-17 Nentor 2009 Statistike e aplikuar 28
© European Communities, 2003- 2007




TramMuC

1) Prettie ¢
) Vieresil § moeli:

Mesazh I mbetur pa thene..

Mos e perdor statistiken ne menyre te verher!

© European Communities, 2003- 2007
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TrainMiC

Training in Metrology in Chemistry

Copyright notice
© European Communities, 2003-2007

Riprodhimi ose pérkthimi | cdo pjese té kétij punimi pa lejen e Komisionit
té Europés éshté e paligjshme. Pér riprodhimin ose pérdorimin e ndonjé
pjese té kétij punimi duhet kérkuar leje paraprakisht. Kérkesat pér leje
apo informacione té métejshme duhen adresuar tek
JRC-IRMM-TRAINMIC@ec.europa.eu .

16-17 Nentor 2009 Statistike e aplikuar
© European Communities, 2003- 2007
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3.6 Selection and use of reference materials in Albanian
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TrainMiC

Training in Metrology in Chemistry

Pérzgjedhja dhe pérdorimi I
materialeve té referencés

© European Communities, 2003-2007

TfﬂlﬂMlC Pérshkrim I pérqgjithshém

Training in Metrology in Chemistry

—  Pérkufizime

—  Tipet e materialeve té referencés MR

—  Prodhimi | MR

—  Pérdorimi | MR

—  Furnizuesit e MCR (materiale té certifikuara
reference)

—  Shembuj té pérdorimit

04 May 2007
© BEuropean Communities. 2003- 2007

CRM-2 2
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TrainMiC' Duhet té keni parasysh!

Training in Metrology in Chemistry

Ajo ge prezantohet kétu eshte
praktika me e mire per perdorimin e
materialeve té referencés
... né shumé raste kjo nuk aplikohet!

Standardet e cilésisé pér pérgatitjen
nuk aplikohen sistematikisht nga te
gjithé furnizuesit.

04 May 2007
© European Communities, 2003- 2007

TrainMiC' Pse té shgetésohesh per MR ?

CEM-2 3

Training in Metrology in Chemistry

Kérkesat e ISO 17025 (SC)

v Mijedis | pérshtatshém laboratorik ~ ~ Kérkesat pér reagentet,

kalibruesit dhe standardete
v Staf | formuar, trainuar dhe me matjeve (kalibruesit)

ftesité e duh
artesite € duhura > Peérdorimi | duhur | MR (t&

v Pajisjet e duhura certifikuara)

v" Pérdorimi | metodave té€ validuara
- Procedurat pér kontrollimin dhe

dhe té dokumentuara raportimin e rezultateve.

v Gjurmueshmeéria e matjeve
I ) > Ruajte dhe trajtim | duhur |

v Kontrolli | cilésisé mostrave

v Procedura trainimi dhe . " e
- Pjesémarrje né testet e zotésisé

dokumentasioni pérkatés

04 May 2007
© BEuropean Communities. 2003- 2007

CRM-2 4
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TrainMiC Ju natyrisht keni deqgjuar pér...

Training in Metrology in Chemistry

v'Standardet
« Standarde matjeje
+ Standarde Ndérkombétare dhe Kombétare
+ Standarde primare dhe sekondare
« Standarde reference
« Standarde pune

v'Materiale reference (RMC, RMS, ...)
* MR primare dhe sekondare
* MR laboratorik
* MR | brendshem, “in-house” + tretésiré kalibruese

* MR me matricé + mostér kontrolli

04 May 2007
© European Communities, 2003- 2007

TrainMiC PErlartisiing |

Training in Metrology in Chemistry materialit té referencés (MR)

CEM-2 5

Sipas VIM,

Materiali apo substanca, njé apo mé shumé nga
kéto karakteristika té sé ciles jané mjaftueshém
homogjene dhe té provuara pér t'u pérdorur pér
kalibrimin e njé aparati, pér vlerésimin e njé metode
matjeje, ose pér te percaktuar viera per materialet

04 May 2007
© BEuropean Communities. 2003- 2007

CRM-2 6
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TrainMiC Pérkufizimi I ISO/REMCO pér RM

Training in Metrology in Chemistry

Sipas ISO/REMCO 2009,

Njé material, mjaftueshéeém homogjen dhe |
gendrueshem, pérsa | perket njé ose disa
karakteristikave specifike, te cilat janée
vertetuar té jené te pérshtatshme pér
géllimin_e synuar né njé proces matje

04 May 2007
© European Communities, 2003- 2007

e W Perkutizimi I nje Materiali Reference te
TralnM'C Certifikuar (RMC)

CEM-2

Training in Metrology in Chemistry

Sipas VIM,

material reference, | shogéruar nga njé certifikate,
njé apo me shume vlera té ketyre karakteristikave
te té cilit jané certifikuar népérmjet njé procedure
gé vendos gjurmueshmériné ndaj nje kuptimi té
sakté té njesisé né té cilén jané shprehur vierat e
karakteristikés dhe pér té cilen cdo vleré e
certifikuar shogerohet me pasiguriné né njé nivel
besueshmeérie té pranuar

04 May 2007
© BEuropean Communities. 2003- 2007

CRM-2 g
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TrainMiC Pérkufizimi I MRC sipas
Training in Metrology in Chemistry ISO/REMCO

Sipas ISO/REMCO 2009,

material reference, | karakterizuar nga njé
procedure metrologjikisht e viefshme pér njé ose
mé shumeé karakteristika specifike, i shogéruar nga
nje certificate ge siguron vilerén e nje karakteristike
specifike, pasiguriné gé e shoqgeron dhe njé
formulim té gjurmueshmeérisé metrologjike.

04 May 2007 - ) CRM.2 g
© European Communities, 2003- 2007

TraIanC‘ Tipat e MRC-ve sipas pérdorimit & tyre

Training in Metrology in Chemistry

* Substanca té pastra pér kalibrim
(psh tretésiré e Pb pér pérgatitien e
tretésirave té kalibrimit per AAS)

* Substanca té pastra pér t'iu pérshtatur
matricés
(psh Cu me pasteérti té larte pér pergatitjen e
njé serie kalibrimi Zn/Cu pér ICP-ES)

* MRC me matrice
(psh kolesterol né serum)

04 May 2007 N ) CRM.2 10
© European Communities. 2003- 2007
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TrainMiC MR me Matricé

Training in Metrology in Chemistry

Materiali | referencés me matricé (I
kombinuar) :

Njé substance “natyrale” mé
pérfagésuese e mostrave laboratorike gé
eshté karakterizuar kimikisht pér nje apo
meé shumeé elemente, pérbérés, etj., me
njé pasiquri té njohur

04 May 2007

- _ CRM-2
© European Communities, 2003- 2007

11

TrainM iC Trequesi (Measurand)

Training in Metrology in Chemistry

* Treguesi: cfaré perpigeni t& masni

* | pavarur nga procedura e matjes
(psh pérmbajtja e ‘Pb total’ né njé toké)

* | varur nga procedura,
psh njé tregues | pércaktuar nga ményra e punés

(psh. Pérmbajtja e Pb né njé toké pas ekstraktimikt me ujé
mbretéror né 80 °C pér 24 oré€)

04 May 2007

s - CRM-2
© European Communities. 2003- 2007
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TrainMiC Pérgatitja e MRC-ve,

Training in Metrology in Chemistry io puné e Voqél !

* Dije dhe infrastrukturé pér té pérpunuar njé
material né njé formeé té pershtatshme, vecanérisht
pér MRC-té me matricé

e Aftési e demonstruar matje, pér té prodhuar viera
reference

pergatiten 5000 shishe té njé mostre peshku
Pér matjen e pérmbajtjes sé Hg, me homogjenitet
dhe géndrueshméri té demonstruar

04 May 2007 - ) CRM.2 13
© European Communities, 2003- 2007

IRMM-RM
2003 ©
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TrainMiC Sipas ISO Guide 35

Training in Metrology in Chemistry prOdhimi I MR© éShTé G W

— Procesi | integruar | pérgatitjes korrekte,
demonstrimi i homogenitetit dhe
géndrueshmerise, dhe karakterizimi
| sakté dhe | gjlurmueshem,

— nepermijet te cilit té gjithé pérberesit e pasigurise
té “mostrés né tavolinén e pérdoruesit” duhet té
merren né konsideraté sic duhet, sipas
Udhézuesit té€ ISO pér Pasiguriné e matjeve

(GUM)
04 May 2007 CRM-2 15
© European Communities, 2003- 2007
® ° X o E
Tra inM |C Karakterizimi

Caktimi I vlerés sipas ISO Guide 34

Training in Metrology in Chemistry

Pérgéndrimet e certifikuara pér Cd (né mg/kg)

L] ¥ |l ¥ T
i

(lab10) HR-ICP-MS —lel i (®95%Cl)

: (lab 8) ICP-MS | - _

v" me formulim iy a—— | fees 1
v 1 metodé/1lab (a6 EmAAS. | = 1
. (lab 5) ICP-MS _ L ek 4

v" 1 metodé / M labs (lab 4) ICP-MS L _
(lab 3) ICP-MS _ .. i

v Nmetoda/1lab """~ il 1
v" N metoda / M labs (&> 2 ETaas 4 e
(lab 1) ETAAS - ’ §

(lab 1) ETAAS™ e -
Zeeman cofr. 1 :

T T = T T

04 0.6 08 1.0 1.2 ma/kg

Kontributi | karakterizimit te pasigurisé sé MRC

04 May 2007
© BEuropean Communities. 2003- 2007

CRM-2 16
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TrainMiC Pasiquria e MR(C) sipas &UM

Training in Metrology in Chemistry

Pasiguria e zgjeruar U,,x- € pérgéndrimeve
mesatare té 1 njésie pas ruajtjes pér (ca) kohée
dhe pas transportit

2

char

. 2 2 2
UCRM _ k ) \/ubb T usz‘s T u]fs TU

| l

fHomogjeniteti Qendrueshmeéria
' midis afat-gjaté
shisheve ! !

Faktori | Qendrueshmeéria Karakterizimi
mbulimit Afat-shkurtér (Certifikimi)

04 May 2007 - ) CRM.2 17
© European Communities, 2003- 2007

TraIanC Njé MR® me cilesi té larte duhet te:

Training in Metrology in Chemistry

* Paragesé gjurmueshmering e vileres seé certifikuar
(psh gjurmueshmeériné ndaj S.1., ose ndaj vlerave té pérftuara
me metodat XYZ)

e Paragese njé pasiguri ISO-GUM te vleres sé
certifikuar

¢ Demonstrojé gjurmueshmerine & pasiguriné e vleres
sé certifikuar (psh. né njé raport certifikimi; té dhéna
eksperimentale té aftésisé sé demonstruar nga pjesémarrja né
krahasime ndérkombétare, si ato té BIPM)

* Prodhohen sipas udhézuesve ISO 34 dhe 35 (me
preference)

OK, mund te besojme tek MR(C)

04 May 2007 N ) CRM.2 18
© European Communities. 2003- 2007
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Tra|nM|C Shembull I njé certifikate

Training in Metrology in Chemistry

i - ERM

Pt e -

CERTIFICATE OF ANALYSIS

ERM®- BD273
TOASTED EREAD
Mass Fracton
Carifled vats Uneeriainty
il Irats
Acryamids 405 il
11 g ra Wmo’mm e Dl A with 3 G
WC‘M « ‘hm‘\o w4
ks el oy wh 3 o Vrceras
\hm-—rﬁ whww Mn‘wimdm?ﬂ o B S e et oo

Thin carloate & vald dar cre year sfter pathate
Saius date
Tra i arocet of sarieie 13 ke uaeda 1 g

HOTE
Eurvgaan Fasinencs Mt ERUTE0073 wat irochiced and canfed mummr\.awnw

P

g _ Lty
ook, e, Handdoh Emant
i for Fernrca Maserain
EC- RO
Fatmsawn 111
447 Gase. Baigiirs

t ! -".f,».f‘;%:*';” e i B g S T
.
] . 2007
04 May 2007 P &

© European Communities, 2003- 2007

TrainMiC Si t'i trajtojmé MRC-1&?

Training in Metrology in Chemistry

* Ndig “Instruksionet pér pérdorimin® dhéné nga
furnizuesi

* Pérdor sasiné minimale té mostrés gqé rekomandohet
* Respekto temperaturéen e ruajtjes (-20, +4, +18 °C)

* Ruaje nga marrja e lagéshtise (aktivitet biologjik)

* Shmang ndotjen

* Né se pérshkruhet metoda, apliko protokollin e dhéné
* Mos pérdor njé MRC si té tille pas datés sé skadences

04 May 2007 N ) CRM.2 20
© European Communities. 2003- 2007
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TrainMiC' Perdorimi i MRC-ve

Wtatet e mia té

Training in Metrology in Chemistry

C

Uné pérdor njé MRC, prandaj e,
matjeve jané automatikishi@oz

Uné pérdor njé MRC pér:
v kalibrim brenda njé procedure matjeje
(cf. tretésirat standarde)
v validimin e procedurave analitike (a pérftoj vierén e dhéné
né certifikaté duke aplikuar procedurén time
eksperimentale?)

v Parametrat hyrés né ekuacionin model (psh. rifitimi)

g Pse ka njé bias?
' } { Cili éshte problemi me metodikén
§ { { { qé pérdor?

04 May 2007 CRM-2 21

© European Communities, 2003- 2007

TrainMiC Zqjidh MRC e duhur

Training in Metrology in Chemistry

* A ka pérzgjedhje (matricé té ngjashme) ?

* Cilat jané kérkesat tuaja pér pasiguring ?

* (Cfaré éshté pasiguria Uz ?

* Kontributi | U,,z- tek rezultati | matjeve tuaja
(né se disgregimi sjell 90% té pasigurisé ... ) ?

* Gjurmueshmeéria e vlerave t&é MRC?

* Furnizuesit e MRC me aftési t& demonstruar ?

* Kostoja ?

04 May 2007

- _ CRM-2
© European Communities. 2003- 2007
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TrainMiC MRCs po, por ...

Training in Metrology in Chemistry

* A éshté procedura juaj e validuar ?

* Si éshte sistemi juaj | cilesisé ?
(procedura, Lab, instrumentat, stafi,
procesi organizativ)

* A merrni pjesé né krahasime ndér-laboratorike?

04 May 2007 - ) CRM.2 23
© European Communities, 2003- 2007

TrainMiC Si t'i gjeimé (C)RM-té

Training in Metrology in Chemistry

Zgjedhja e MRC-sé sé pérshtatshme nga pérdoruesi
pérsa i pérket matricés sé mostres, kufijve té
pérgéndrimit dhe pasigurisé sé vetive té certifikuara
éshté esencial

Informacioni dhe katalogjet gijenden né web:

IRMM www.irmm.jrc.be
BAM www.bam.de (& COMAR dbase)
NIST www.nist.gov
LGC www.lgc.co.uk
ERM WWW.erm-crm.org
VIRM www.virm.net
others
04 May 2007 CRM-2 24

© BEuropean Communities. 2003- 2007
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TrainMiC (C)RM jo (C)RM ?

Training in Metrology in Chemistry

1) Tretésiré standarde, =¥ Kalibrim
Substanca te pastra => “pérshtatje e matricés” (cf.
analizat e ujit)
=» Fortifikimi / shtesat standarde
(cf. Shembull 1: MPA né limonhadgé)
2) MRC me “matricé”
2.1 “e pérshtatshme”
(mostér sedimenti: MRC sedimenti; kufif pérqéndrimi té

ngjashém)
MRC Rezultati « — — = » Certificata
Procesi IMRC] E pranueshme?
experimental
Mostra | ——— Rezultati —— Evaliduar ?!
[mostra]
04 May 2007 B _ CRM-2 25
© European Communities, 2003- 2007
[ ] [ ] .
: (CRM jo (CRM?
TrainMiC CIRM?

Training in Metrology in Chemistry

2) Kur ke MRC-té me “matrice”

2.2 “té ngjashme”
(mostér sedimenti; MRC tike; kufijté ndryshém pérqéndrimi)

I nfejti arésyetim si tek 2.1
POR, a sillen té dy matricat njésoj gjaté té
gjithé procesit té eksperimentit?
=» mat MRC tjetér pér konfirmim

3) Nuk ke (C)RM
— Perdor trajtime té ndryshme té mostrés
— Pérdor metoda té ndryshme
— Pérdor rezultatet e ILC
=» krahaso rezultatet

04 May 2007 .../...
© BEuropean Communities. 2003- 2007
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Tra i n M iC Pérshtatie - jo pérshtatie

Training in Metrology in Chemistry

Matrice e ngjashme DHE péergéndrim | ngjashém | analitit

» Mostér serumi ndaj MRC serum
« celik ndaj MRC celik
« Ujé natyral ndaj MRC ujé

matricé e ngjashme / pérgéndrim | ndryshém | analitit
Matricé e ndryshme / pérgéndrim | ngjashém | analitit

« veré (vendi 1) ndaj MRC veré (vendi 2)
» sediment lumi ndaj MRC toké gélqgerore
=» kontrollo pér interferenca

04 May 2007

© European Communities, 2003- 2007 CRM-2 27
e ° Y
TrainMiC Shembull 1
Training in Metrology in Chemistry .S'Ubsfancé' e pasfé?'

Friké nga ushagimet:

MPA* né mbetjet farmaceutike te
saharozes irlandeze, transport |
padeklaruar/ilegal né Belgjiké

=» pérfundoi né ushgimin pér
konsum njerézor!

Problem | matjeve / parametri:

Pérmbaijtja totale e MPA né limonadé
[mg/kg]

MRC gé gjendet:
MPA e paster

*MPA = Medroksiprogesteron-acetat

04 May 2007 CRM.2 28

© BEuropean Communities. 2003- 2007
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TrainMiC SHembull 1

Training in Metrology in Chemistry vazhdim

— Proceduré pér MPA né serumin human me GC-MS
literatura = [Choi et al. (2001)]

— Modifikohet procedura pér matjen e MPA né mostrén e
limonadés

— Pérdoret metoda e shtesave standarde
— Fortifikohet mostra me MPA té pastér

— Pércaktohet pérmbajtja e MPA né limonadé.

©® Kérkohet validimi

® homogjeniteti né limonadé

©® Homogjeniteti | fortifikimit né limonadé

® Sjellja e fortifikuesit dhe treguesit né matricé
© Gjurmueshméria e substancés sé pastér

04 May 2007
© European Communities, 2003- 2007

TrainMiC Shembull 2

CEM-2 29

Training in Metrology in Chemistry

Problemi | matjes:
Pércaktohet pérmbajtja e Cu dhe Fe né letér,
né nivele mg/g, me pasiguri 10%.

-Nuk ka proceduré standarde ndérkombétare té shkruar
-Nuk kemi CRTM letér (té ngjashme)

Procedura e sugjeruar :

Merret 0.8 g letér, disgregim me mikrovalé...; tretie me HNO; (1 M)

- Inspektim vizual | mostrés sé disgreguar: disgregim | ploté / pa mbetje
- Matje duke pérdorur ICP-OES ose ICP-MS; - Kufijté 0.1-100 ug/L

- Interferenca té mundshme spekirale

- Kontrollohet pérbérja e tretjes acide pér té zgjedhur MRC

“» ‘mostérletre e disgreguar” pérshtatet me MRC ujé

04 May 2007
© BEuropean Communities. 2003- 2007
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Tra i n M i C Mendojme

Training in Metrology in Chemistry

Identifikohen té gjithé burimet (e mundshme)
té pasigurise :
— tretja
peshimi
ndotja
disgregimi - rifitimi
Homogjeniteti | fortifikimit
fortifikimi /forma kimike e treguesit

04 May 2007
© European Communities, 2003- 2007

TrainMiC

CEM-2 31

Training in Metrology in Chemistry

04 May 2007

- _ CRM-2 32
© European Communities. 2003- 2007
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TrainMiC

Training in Metrology in Chemistry

04 May 2007
© European Communities, 2003- 2007

TrainMiC

CEM-2 33

Training in Metrology in Chemistry

Copyright notice
© European Communities, 2003-2007

Riprodhimi ose pérkthimi | cdo pjese té kétij punimi pa lejen e Komisionit
té Europés éshté e paligjshme. Pér riprodhimin ose pérdorimin e ndonjé
pjese té kétij punimi duhet kérkuar leje paraprakisht. Kérkesat pér leje
apo informacione té métejshme duhen adresuar tek JRC-IRMM-
TRAINMIC@ec.europa.eu.

04 May 2007
© BEuropean Communities. 2003- 2007

CRM-2 34
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TrainMiC

Training in Metrology in Chemistry

Krahasimet ndér-laboratorike (KNL)

© European Communities, 2003-2007

TrainMiC Overvieg

Training in Metrology in Chemistry

* Pérkufizime

* Tipat e KNL

* Pse éshté e réndésishme pjesémarrja.

* Siorganizohen KNL

* Paraqitja e rezultateve & vierésimi | tyre.
* Organizuesit e KNL.

* Veprime Korigjuese pas pjesemarrjes.

[

29.08.2008 Krahasimet ndérlaboratorike-2
© Komuniteti Europian, 2003-2007
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Train M iC Perkufizime

Training in Metrology in Chemistry

Krahasimet Nder — Laboratorike- KNL

‘Organizimi, performanca dhe vierésimi | testeve (kritereve),
té njéjta apo té ngjashme nga dy ose mé shumé
laboratoré, né pérputje me kushtet e parapércaktuara.

Testi | Performancés sé Laboratorit) - PA
‘Testi | performancés sé laboratorit népérmjet krahasimeve
ndérlaboratorike

[ISO/IEC Guide 43:1997]

29.08.2008 Krahasimet ndérlaboratorilce-2 3
© Kommuniteti Buropian, 2003-2007

TrainMi& Objektiva t& mundshém t& KNL

Training in Metrology in Chemistry

* KNL - pér té demonstruar kompetencé dhe
pér té vendosur shkallé ekuivalence midis
rezultateve t€ laboratoréve pjesémarrés.

* KNL — pér certifikimin e materiali referues

¢ KNL - standartizimin/pérmirésimin e njé metode
(pércaktimi | pérséritshmérisé, riprodhueshmériseé, ...)

* KNL - si njé ushtrim trajnues pér té pérmirésuar aftésineé.

29.08.2008 Krahasimet ndérlaboratorike-2 4
© Komuniteti Europian, 2003-2007

117



TrainMiC' 3 different main issues

Training in Metrology in Chemistry

Krahasimet ndérlaboratorike

Procedura e Matjeve
Vlefshméria

ISO 5725

Material Referues £ " Laboratoreét
Certifikimi : Testi i Performancés
ISO, guida 35 (PA)
ISO guida 43
29.08.2008 Krahasimet nderlaboratorike-2 5

& Komuniteti Europian, 2003-2007

Tra i n M iC KNL for Validation of

Training in Metrology in Chemistry measuremen.r pl"ocedur'e

* Objektivi: percaktimi | péerséritshmeérisé sé& metodés “s,”
dhe riprodhueshmérisé (midis lab) “sg”
* Vlerésimi duke pérdorur metodéen ANOVA (Analiza e
Variances)
* Kontrolli pér vlera Outlier (pérpara mesatarizimit/konkludimit)
— Testi Cochran pér vlerat “outlier” té varianceés,
— Testi Grubbs pér vlerat “outlier” t& mesatares

[ISO 5725-2]

29.08.2008 Krahasimet ndérlaboratorike-2 [
© Komuniteti Europian, 2003-2007
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TrainM iC ehy participate?

Training in Metrology in Chemistry

trust is nice, proof is better’

Té besosh éshté miré, té provosh éshté mé miré hot
* Ti demostrosh kompetencé snaps
— ‘vetes’ (brenda laboratorit) "‘usta
— klientit

— Paléve té treta (psh. akredituesve)
* Pér té pérmirésuar aftésité matése (aspekti edukues)

* Sipas ISO/IEC17025§5.9:

» [ aboratori duhet té keté procedura té kontrollit té cilésisé pér monitorimin
e viefshmérisé sé testeve. Ky monitorim duhet té planifikohet dhe mund
t€ pérfshijg b) Pjesémarrjen né krahasimet ndérlaboratorike ose
programet e testeve té performancés.

29.08.2008 Krahasimet ndérlaboratorilce-2 7
© Kommuniteti Buropian, 2003-2007

Tralan“C KNL pér vlerésimin e performancés sé
Training in Metrology in Chemistry |abor‘a1‘or‘i1' (PI"OVE e C[fTéSISé, PA)

Objektivi: Pércaktimi | performancés sé laboratoreve.
Parametrat e vlerésuar:

— Paraqitja e rezultatit

— Treguesit e performanceés

Vlerésimi | performancés single

Vlerésimi | performancés sé kombinuar me éith
composite scores

[ISO Guide 43 & ISO/DIS 13528]

29.08.2008 Krahasimet ndérlaboratorike-2 8
© Komuniteti Europian, 2003-2007
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TrainMiC KNL pér certifikimin e nié (CRM

Training in Metrology in Chemistry

* Objektiv: pércaktimi | vlerés sé certifikuar dhe
pasiguria e saj per Materialet Referuese
* Vlerésimi | pasigurisé , i, [ISO-GUM]
* Takim pér diskutim teknik
[ISO Guide 35]

See Module “CRM”

29.08.2008 Krahasimet ndérlaboratorilce-2 9
© Komuniteti Europian, 2003-2007

TrainMiC Organizimi i KNL (1)

Training in Metrology in Chemistry

| - Plan
* Vendosen objektivat/ géllimi

» Zgjedhja e organizuesit

» Zgjedhja e mostres/ matrices & measurand/analitit

« Zgjedhja e ofruesit té materialit
« Pérgatitia materialit té provés

* Testimi i homoagjenitetit dhe géndrueshmeérisé

» Pércaktimi | vierés sé vérteté / té certifikuar dhe
pasiguria e saj.

« Zgjedhja e pjesémarrésve

29.08.2008 Krahasimet ndérlaboratorike-2 10
© Komuniteti Buropian, 2003-2007
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TrainMiC' Organizimi I KNL (2)

Training in Metrology in Chemistry
Il - Ekzekutimi

« Shpérndarja e mostrave pér testim te pjesémarrésit.

» Analizat nga pjesémarrésit (pércaktimi | sasisé sé
measurandit)

» Raportimi nga pjesémarrésit te Organizuesit

Il - Vlerésimi
* Vlerésimi | rezultateve

— Nxjerrja e vlerés konsensuale, né qofté se jo, vlera
referuese e nxjerré né fazén 1.

+ Raportimi nga Organizuesi te pjesémarrésit (rreagimi)

» Nxjerrja e Konkluzioneve=>» veprime korrektuese

29.08.2008 Krahasimet ndérlaboratorilce-2 i1
© Kommuniteti Buropian, 2003-2007

. . - -n 4 - - -
Tra n M |C Kriteret e Vlerésimit té Performancés
Training in Metrology in Chemistry vendosen nqa _—r

* Organizuesi | PA/ KNL
Trupi | Akreditimit

Rregullatori

Vete laboratoret pjesemarres.

29.08.2008 Krahasimet ndérlaboratorike-2 12
© Komuniteti Europian, 2003-2007
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TralanC Si té marrim vlera té verteta?

Training in Metrology in Chemistry

* Vlera Nominale
— Me pérgatitje.(gravimetrike/volumetrike)
* Vieré konsensuale e marré nga
— Rezultatet e té gjithé pjesémarrésve.
— Nje nén set (pas ménjanimit té vlerave outlier)

* Vlera referuese e pavarur nga rezultatet e pjesémarrésve
me cilési metrologjike té demonstruar.
=> gjurmueshmeéria dhe pasiguria e vogél.

* =>» lidhja me sistemet nderkombétare té matjeve.

29.08.2008 Krahasimet ndérlaboratorilce-2 13
© Komuniteti Europian, 2003-2007

TrainMi& IMEP-13 (directive 94/62/EC)

Training in Metrology in Chemistry Elementet Q_jurmé ne polieﬁlen

20
(.55
L0
050
=) 0
045
: RS
referencé e jashtme fet]e
F-20
0.35 4 { 1
- + Experienced laboratory (s el-declaration) k30
3’0 204 o Less experenced|aboratory (self-declaration)
;Q i % L & MNon experienced laboratory (selFdeclaration) L 40
ED.25 Il % m Mo statement by laboratory
E { F 50
22 % &0
01 L 70
0.10 L 20
005 | { lﬂ/}l . _BD
a
il
0.00 -100
Rezultatet nga te gjithe Pj esémarresit
29.08.2008 Krahasimet ndérlaboratorike-2 14

© Komuniteti Buropian, 2003-2007
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TralanC IMEP-9: Elementet gjurmé né uje

Training in Metrology in Chemistry

1
| [ ] H

Results from all laboratories.
Njésia e devijimit té jashtém: sipas legjislacionit 98/83/EC

29.08.2008 Krahasimet ndérlaboratorilce-2 15
© Kommuniteti Buropian, 2003-2007

Tra i n M iC Trajtimi stastistikor

Training in Metrology in Chemistry

* Thjesht njé hallké, jo céshtja kyce !

Pérdor mendimin praktik dhe eksperiencén ténde teknike!
* Varet nga tipi | KNL
e Kérkohet né

— Karakterizimi | mostrés

— Marrja e té dhénave, - trajtimi i rezultateve

— Vlerésimi | performances

29.08.2008 Krahasimet ndérlaboratorike-2 16
© Komuniteti Europian, 2003-2007
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TralanC Trequesit e Performancéstors

Training in Metrology in Chemistry

— Diferenca né pérgindje

Xlab -Xref 100
ref
— Z-scores;
_ X1ab B Xref
Z —
S
X. . -X
— zeta score; zetq = —2_—_rL

2 2
\/uiab Tu ref

[ISO/IEC Guide 43-1:1997 § A.2.1.4
& 1SO 13528:2005]

29.08.2008 Krahasimet ndérlaboratorilce-2 17
© Kommuniteti Buropian, 2003-2007

TrainMiC' Vlerésimi I Performancés

Training in Metrology in Chemistry

Shembuj té zakonshém té aplikimit té z scores

jané:
Performanca Z score zeta score
2]
- E kénagshme <2 <2
O E diskutueshme >2por<3 >2por<3
. E pakénagshme >3 >3
29.08.2008 Krahasimet ndétlaboratorilkce-2 18

© Komuniteti Europian, 2003-2007
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TrainMi& MiE vast I Hijeshie

Training in Metrology in Chemistry

IMEP-16

Parametri | matur = Pb

Matrica = Veré

Metoda = (ET/GF)- AAS
ICP-MS, ICP-AES

vy Piesémarrésit: 130
: Lab me eksperience: Po/Jo
) Me sistem cilésie : Po/Jo
IMEP Té akredituar: Po/Jo
29082008 Krahasimet nderlaboratorilce-2 19
© Komuniteti Europian, 2003-2007
TraIanC Une marr pijese ne KNL

Training in Metrology in Chemistry

Measurand Kodi | Lab = X
& Matrica Shteti= 7?7
Té njohur Metoda instrumentale: ##HH#
Trajtimi | mostrés (disgregim, ekstraktim, ...)
Kalibrimi (I brendshém, | jashtém, Shtesa standarde)
Korrigjimi | lagéshtisé (Kur aplikohet)

Buxheti | pasigurisé? OPO 0OJO

Eksperienca né fushe? OPO OJO

RezultatiI pérftuar: etoda e pérshkruar? OPO OJO

EEE]z): (255£1.6)ua/l  Gistemi| cilasisa? OPO OJO

Si €shté rezultati im? kredituar? OopPO OJO
29.08.2008 Kiablasimet nderiboratorice-2 20

© Komuniteti Europian, 2003-2007
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TrainMiC Shpérndarija e rezultateve

Training in Metrology in Chemistry

£ o (o2} ~
o o o o
1 S NN S

Frequency
I
o

N
o
L

-
(en]
| X

20 40 60 80 100 120 140 160

Pb mass fraction, ug/l

o

o

Vlera qé variojné nga “- 130" to “3000” (ug/l)

29.08.2008 Krahasimet ndérlaboratorilce-2
© Kommuniteti Buropian, 2003-2007

TraiI‘IMiC All the results (130)

Training in Metrology in Chemistry

100
: Vlera e certifikuar
8o ] | - |[Pb] = (27.13 £ 0.33) ug/l (k=2)
E,
=
.
©
s
7
1]
£
o]
o
Sorted by ascending Lab Number
29082008 Krahasimet ndérlaboratorilee-2 22

© Komuniteti Europian, 2003-2007
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TrainMiC Graph & la TMEP

Training in Metrology in Chemistry

100
Vlera e Certifikuar *

804 |[Pb]=(27.13 £ 0.33) ug/l (k=2) H -
E)
'E_ 60 - =
{ 5T
je)
©
©
w404 -
wn
[
S
0
O 20+ |

0 Sorted by ascending Measurand Value
29082008 Krahasimet nderlaboratorilce-2 23

© Komuniteti Europian, 2003-2007

Train M iC Vlerésimi I té dhénave

Training in Metrology in Chemistry Z—SCOI"ES

18F - . .
. * .
12 1 .
-*
. * *

= Bl . *° y .
o~ . . S .
o - +
- - v
11 - 88 * * * . * * . 4 + -~
w O i LI .~o * e * L] * L3 *e - 4 +
- :..o . o L& . o oo . L o .0‘” . o
2 Yo *» o’ * o .
S 6| . - - .
w * .
1 *
AN . F L

22 = -

*
-18 F ol
Sorted by ascending Lab Number
— (1)
1s = 10%
29.08.2008 Krahasimet ndérlaboratorilce-2 24

© Komuniteti Buropian, 2003-2007
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TrainMiC

Training in Metrology in Chemistry

Si éshtée performanca?

value U (k=2)
ref 27.13 0.33 0.165 0.6%
lab 255 1.6 0.8 3.1%
E zgjeruar E kombinuar
Diferencané % = 6 %
Z= 0.54
zeta score = 1.99 kalon

29082008
© Komuniteti Europian, 2003-2007

TrainMiC

Training in Metrology in Chemistry

Krahasimet ndérlaboratorilce-2

Metoda eksperimentale e preferuar?

100
80 | ® (ET/GF)-AAS ] -
_ e |CP-OES |
= A ICP-MS i
"
E— 60 4 25 o
S _
g  F L
‘Z 40+ h ‘ﬂ ' -
T 0 [ dizh P -
- -
0 ‘_ Fy
29082008 Krahasimet ndérlaboratorilee-2 26

© Komuniteti Buropian, 2003-2007
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® ® s
Tra|nM|C' Veprime korrigjuese pas pjesemarrjes

Training in Metrology in Chemistry

1) ‘gabim trashanik’
(sistemi | matjeve jashté kontrollit, gabim né matje)
2) Modeli | matjeve nuk éshté korrekt: pérshkrimi
matematikor | realitetit nuk éshté | mjaftueshém,
(p.sh. bias nuk éshté marré né konsideraté, disgregimi?
ekstraktimi?)
3) Nénvlerésimi | pasigurisé sé€ njé sasie hyrése gé ndikon.
4) Kombinimi i 2) and 3).

Performance e pakénageéshme? <» ménjano gabimin &
Ndermerr veprime korrigjuese

29.08.2008 Krahasimet ndérlaboratorilce-2 27
© Kommuniteti Buropian, 2003-2007

Tra|nM|C' Referencat e jashtme né CCQM-P16

Training in Metrology in Chemistry

0.198 50

40

01767
I 20

I 20

%Emﬂﬁm
g s 1 1 ]

0.154

0.1327

[~
10™ mol-g

01100
- -20

=30
0.088

Shiriti gri = kufiri | referencés IMEP-16

I -40

Deviation from the IMEP -16 reference range in %

0.066 -50
Rezultatet nga té gjithe pjesémarrésit CCQM-P16

29.08.2008 Krahasimet ndérlaboratorike-2 28
© Komuniteti Europian, 2003-2007
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TrainMiC Kush T oroanizon KNL/PA?

Training in Metrology in Chemistry

e CCQM (www.bipm.fr)

IMEP nga IRMM (www.imep.€s)

— Vleré referuese e jashtme, e lidhur me mundésité
ndérkombétare té€ matjeve.

— Mbéshtetur né EA (European Cooperation Accreditation)

— Né céshtjet e lidhura me direktivat e EU, bordet e crosing té
zonave dhe sektoréve gjeografiké

* FAPAS (www.fapas.com)
* AFSSA (www.afssa.fr)
* EA (www.european-accreditation.orq)

e Komuniteti | Laboratoréve t& referencés -Community
Reference Laboratories (CRLs), pér Laboratorét Kombétaré té
Referencés- National Reference Laboratories (NRLs)

e Tétjeré = shiko www.eptis.bam.de
(European Information System on PT Shemes)

29.08.2008 Krahasimet ndérlaboratorilce-2 29
© Kommuniteti Buropian, 2003-2007

Tra|nM|C' Ekuivalentimi Ndérkombétar I matjeve

Training in Metrology in Chemistry

Pl I_um|m|n_
I o o [vonn il
Akreditimi
cCQM
t
|
I
CRL, NRLs AFSSA .g
ndérkombétare kombétare '3
| ~~
i
I
v
FAPAS Lab Rutiné:
tregtare 28 + 2
shih organizuesite PA
29.08.2008 K_raﬁlsimet ndérlaboratorilce-2 30

© Komuniteti Europian, 2003-2007
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TrainMiC' Shembull: Cd né ujé

£ s

Training in Metrology in Chemistry
j. \ %
/ EUROMET . -
/58
: Q) .-’f RMOS ""-\ . unf-aewﬁ:s'?;;?;-;rcﬁi-:f r:ﬁ:l: TW;::; g k=2
‘O IMEP-15 B e TR ——— o
of B = ]T } :
< EMOIGAS L e -
: Laboratorét e nominuar =1 -

eoiudig T rusnes £ 07 Dl o Ve From wadsr dimolie S8:E1EC

MEP- 12: Trmce elememts in Water
Cartmed vaine 40.75410° 2 08210 mon L [U=Ken, K=2)]

IMEP-12

laboratorét e nominuarnga EA JEe
Mbéshtetje e pjesémarrésve té rinj »
Laboratorét fushoré europiané dhe ndérkombétaré

© Komuniteti Euvropian. 2003-2007 ; Resuits tom 25 participsnts

TrainMiC

Froiuding Trames s 3f pAEmatno vl from wadsr dimothe SHENED

Training in Metrology in Chemistry

1) PYERIE ?

2) Vieresiiml | imeamilty

29.08.2008 Krahasimet ndérlaboratorike-2 32
© Komuniteti Buropian, 2003-2007
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TrainMiC

Training in Metrology in Chemistry

Copyright notice
© European Communities, 2003-2007

Riprodhimi ose pérkthimi | cdo pjese té kétij punimi pa lejen e Komisionit té
Europés éshté e paligjshme. Pér riprodhimin ose pérdorimin e ndonjé pjese té kétij
punimi duhet kérkuar leje paraprakisht. Kérkesat pér leje apo informacione té
métejshme duhen adresuar tek JRC-IRMM-TRAINMIC @ec.europa.eu.

29.08.2008 Krahasimet ndérlaboratorilce-2 33
© Komuniteti Europian, 2003-2007
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TrainMiC

Training in Metrology in Chemistry

Instituti i Shéndetit Publik

Kontrolli I brendsheém I cilésisée —
KC

Pérdorimi I kartave té kontrollit bazuar né
Nordtest/NICe (Nordic Innovation Centre)
Handbook TR569*

*Versioni né anglisht mund té gjendet
né /www.nordicinnovation.net/

© European Communities, 2003- 2007

Tra i n M iC Nordtest QC Handbook

Training in Metrology in Chemistry

Njé heré e njé kohé né Ky modul |
vendet nordike kishte NORDTESTREFORTR 562 ‘|yram MiC

shumé djallushé, si ky qé

bazohet né njé
shihni te kopertina. J

Nganjéheré ata ishin aq té l:gs:#.zlll ”r: ZI
bezdisshmém, saqé Cilesisé (3¢ ed.
ekziston njé thénie 2007)
Djallushi po ngatérron ’
kuptimin -
Ka disa gjera té cuditshme - nternal Bazat e KC mbéshteten
QUALITY né

qé ne nuk | kuptojmé, si
njé vieré kontrolli né
Zonén e kuge né

CON . standardin ISO pér
Sl Shewhart [ISO 8258]

. - Handbook for dhe Shewhart té
diagrameén KC Chemical Laboratories modifikuar me Kufi
paralajmérues
[ISO 7873]
R Koutolli § Cesise Stide 2

© Buropean Communities, 2003- 2007
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TrainMi& Permbuitio

Training in Metrology in Chemistry

» Cfaré éshté kontrolli | brendshém | cilésisé (KBC)
* Mostrat e kontrollit

* Parimet e kontrollit t&¢ brendshém té cilésisé

* Diagramat e kontrollit X dhe R

* Vendosja e kufijve té kontrollit

* Interpretimil pérditshém | diagramave té kontrollit
* Pérmbledhje

» Té dhénat e KBC pér pasiguriné e matjes

16 -17.12.2009

Kontroli | Cilesise -
€ Faropean Comnmnities, 2003-2007 Ceal B3

TrainM ic Cfarée eshte kontrolli I brendshém I cilésise né

Training in Metrology in Chemistry

B Njé monitorim | vazhdueshém dhe vilerésim kritik | procedurave
analitike dhe rutinés sé punés né laborator

B Kontroll | procedurés analitike, duke filluar me hyrjen € mostrés né
laborator dhe duke pérfunduar me raportin e analizés ose kontroll
vetém | pjeséve kritike té procedurés analitike.

B Mjeti mé | rendésishém éshté pérdorimi | diagramave té kontrollit.

X-Chart: Zn

1-Feb 22-Mar 10-May 28-Jum  16-Aug A0ct 22-How 10-dan  28-Feb
Date of analysis

16 -17.12.2009

Koubrolli § Cilesise -
€ Ewopean Comsunities, 2003-2007 SRR eEeE Side 4

laborator
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TrainMiC T R — L ——

Training in Metrology in Chemistry

Né diagramat e klontrollit shénohen rezultatet pér njé mostér kontrolli kundrejt
kohés

| Kufiri | sipérm | veprimit
b Kufiri | sipérm | paralajmérim
e |

Linja gendrore

Kufiri | poshtem |
paralajmérimit
Kufiri | poshtém | veprimit

1-Feb 22-Mar 10-May 28-Jun 16-Aug 4-Oct 2Z-Nov 10-Jan 28-Feb
Dete of analysis

Kjo éshté njé diagramé X, ku shénohen vlerat
mesatare ose vlerat e matjeve (x

16-17.12.2009
© European Communities, 2003- 2007

Tra n M IC Mostrat ge perdoren per diagramat e kontrollit

Training in Metrology in Chemistry

Kontrolli i Cilésisg Slide 5

Tipet e mostrave té kontrollit:

B Tretésira standarde ose mostra té pérgatitura
B Materiale té pérgatitura né laborator

B Blanke

B Mostra nga provat (vetém pér diagramén R) LT
B Materiale Reference té Certifikuara (CRM)

16 -17.12.2009

Koubrolli § Cilesise -
€ Ewopean Comsunities, 2003-2007 SRR eEeE e
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TrainMiC? Nie méenyrée pér té ndértuar KC-puna

Training in Metrology in Chemistry anal I‘hke

SO S1 82 BL BL QC Ti1 T2 T3 QC S1

—
frm——]

S0..S  Solucione standarde
BL Blanke

QC Mostra t€ KC

T1... Mostra reale

16-17.12.2009
© European Communities, 2003- 2007

TrainMiC} rimet e KBC- hedhja e té dhénave né njé
Training in Metrology in Chemistry diaqramé 1'6 KC

X-Chart: Zn

Kontrolli i Cilésis& Slide 7

50 3
1Ffeb  22-Mar 40May 28-Jun 46-Aug 4-O0ct ZHov 10-Jan 28Feb
Date of analysis

Njé mostér KC duhet té trajtohet né ményré té ngjashme me njé mostér
reale

POR DUHET RAPORTUAR
* Te paktén njé shifér sinjifikative mé& shumé.

* Té gjitha vierat e kontrollit
¢ Vlerat nén Limitin e Detektimit (LOD) _
* Vlerat gofté edhe negative.

16—17.12.2009
© European Communities, 2003- 2007

Kontrolli i Cilésise Slide 8
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Parimet e KBC
A i Chenibiy Vlerésimi I vlerave te kontrollit

TrainMiC

Né se rezultatet e kontrollit bien né:

Zonén e gjelbér (brenda kufijve té paralajmérimit)
— rezultatet e mostrave té rutinés raportohen

Zona e kuqe (jashté kufijve té veprimit)
— rezultatet e mostrave té rutinés nuk raportohen

Zona e verdhé (midis kufijve té paralajmérimit dhe
atyre té veprimit
— rregulla té vecanta pér vierésim

16-17.12.2009
© European Communities, 2003- 2007

[ ® ),
Trall'IM 'C Sigurimi i cilesise sé rezultateve te analizave

Kontrolli i Cilésisg Slide 9

Training in Metrology in Chemistry

Sipas ISO/IEC 17025 5:9 (2005)

» “Laboratoriduhet té keté procedura té kontrollit té€ cilésisé pér
monitorimin e viefshmérisé sé provave g€ kryen. T€ dhénat gé
rezultojné duhet té regjistrohen né€ ményré té tillé qé

Tendencat té jené té detektueshme dhe, atje ku éshté e
aplikueshme, teknika statistikore duhet té aplikohen pér rishikimin
e rezultateve.”

Monitorimi mund té pérfshijé p.sh. Pérdorimin e rregullt t&¢ KBC

* “Té dhénat e KC duhet té analizohen dhe, ku gjenden jashté
kritereve té paracaktuara duhen ndérmarré veprime té
planifikuara pér té korrigjuar problemin dhe parandaluar
raportimin e rezultateve té pasakta”

16—17.12.2009
© Buropean Communities, 2003- 2007

Kontrolli i Cilésisg Slide 10
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i H'@lEfcktet e gabimeve sistematike dhe atyre té rastit
Tra in M 'C né diagramen-X

Training in Metrology in Chemistry

Diagrame-X: Zn

Gabim sistematik

i-Feb 22-Mar 10-May 28-Jun 16-Aug 4-0ct 22-Nov 10-Jan 28-Feb

Diagrame-X:Zn

Gabim i rastit
(random)

1-Feb 22-Mar 10-May 28-Jun 16-Aug 4 .0ct 22-Mov  10-Jan 28-Feb
Datae analizes

16-17.12.2009
© European Communities, 2003- 2007

TrainMiC Diagramat e diferencave, R or r%

Training in Metrology in Chemistry efek'ref e rlasfi‘l"

Kontrolli i Cilésisg Slide 11

R-Chart: NNHd-

22
20
18 ©
18
14 +=
= 12
=2
<10
08
08

04 1
0.2
0.0

14-0ct 20-0ct 26-0ct 29-0Oct SNov Nov  24Nov  30-Nov  10Dec

Date of analysis
Njé » Njé linjé gendrore
diagramé-R " Kufi té sipérm té paralajmérimit Shéno R = max-min
ka: s Kufi té sipérmté veprimit Shéno r% =(max-min)x100
mes

16 -17.12.2009

Koubrolli § Cilesise -
© European Comsmmmities, 2003- 2007 SRR eEeE i 12
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TrainMiC Mostrat e kontrollit pér diagramat-X

Training in Metrology in Chemistry Kérkesa"’

Meé e mira éshté té pérdoren sasi t&¢ médha mostrash té géndrueshme
né pérgéndrime relevante dhe, né se jo ..

— Me preferencé njé matricé e ngjashme

— Koncentrime né zonén e kufijve té réndésishém

Kérkesa té tjera

- Homogijeniteti — | ngjashém me até t& mostrave gé analizohen

— géndrueshmeéria (gjaté kohés sé pérdorimit)
» Té mos pésojé ndryshime pér shkak té enés
+ Té& mos pésojé ndryshime gjaté marrjes sé€ nén-mostrave
» Té& ruhet sic duhet

— Sasi e mjaftueshme pér njé kohé té konsiderueshme

16 -17.12.2009
© European Communities, 2003- 2007

TrainMiC Mostrat e kontrollit pér R & r%

Training in Metrology in Chemistry Kér‘kesa'l'

Kontrolli i Cilésisg Slide 13

Pér diagramat R dher % mé e mira éshté té zgjedhim nga
mostrat gé do analizohen, T1 ..., dhe té analizohen dy
duplikate.

Matje e vetme
apo duplikate?

16 -17.12.2009
© Buropean Communities, 2003- 2007

Kontrolli i Cilésisg Slide 14
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TrainMiC Vendosja e kufijve té kontrollit

Training in Metrology in Chemistry

Kufijte e kontrollit mund té vendosen:

* bazuar né devijimin standard te mostres KC

* pavarésisht nga kérkesat mbi cilésiné analitike
*Bazuar né performancén e metodés.

(i saislor fontoll

Bazuar né kérkesat e klientit

*Né se éshté e mundur teknikisht, me devijimin standard té pérftuar

e synuarte fontrolit

16 -17.12.2069 Kontrolli i Cilgsise Slide 15

© European Communities, 2003- 2007

Tra | n M 'C Vendosja e kufijve statistikore te kontrollit

Training in Metrology in Chemistry

Kufijté e kontrollit vendosen pavarésisht nga kérkesat pér
cilesine analitike.

Pér té filluar KC:
+ Vendosen kufij PARAPRAKE bazuar né 20-30 rezultate

+Pér té pasur kufij t& besueshém Té PANDRYSHUESHEM
na duhet té:

Llogarisim shmangien standarde nga vlerat e kontrollit (n
> 60) pér njé periudhé me té gjaté kohore, psh njé vit
*Kufijté e paralajmérimit do jené +2 sdhe -2 s

*Kufijté e veprimit do jené +3 sdhe — 3 s

16 -17.12.2009
© Buropean Communities, 2003- 2007

Kontrolli i Cilésisg Slide 16
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TralanC? endosja e kufijve té synuar té kontrollit

Training in Metrology in Chemistry

* Shmangia standarde e nevojshme pér diagramén e kontrollit
Starget VIEr€sohet nga keérkesat pér sy, (Riprodhueshméria
brenda laboratorit)

« Kufijté e paralajmérimit do jené + 2 §;, g
* Kufijté e paralajmérimit do jené + 3 Si,rget

16 -17.12.2009
© European Communities, 2003- 2007

TrainMiC Vendosja e linjes gendrore (LQ)

Kontrolli i Cilésisg Slide 17

Training in Metrology in Chemistry

Linja géndrore mesatare

Vlera mesatare vlerésohet nga vlerat e kontrollit te
pérftuara gjaté njé kohe té gjaté, psh njé vit.

Linja géndrore vendoset tek kjo vleré mesatare.
Linja géndrore e referencés

Mostra e kontrollit eshté nje material reference ose
material | karakterizuar miré.

Linja géndrore vendoset tek vlera nominale.

16 -17.12.2009

Koubrolli § Cilesise -
€ Ewopean Comsunities, 2003-2007 SRR eEeE B 18
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TrainMiC' Interpretimi I pérditshém i KC

Training in Metrology in Chemistry Prlocedur!a jas h'ré kon'l'ro"l‘l'

Metoda éshté jashté kontrollit né se:

* Vlera e kontrollit éshté jashté kufijve té veprimit,

[
* Vlera e kontrollit é&sht¢ midis kufijve te
paralajmérimit dhe veprimit dhe, té paktén njé nga
dy vlera t&é méparshme té kontrollit €shté gjithashtu
midis kufijve té paralajmérimit dhe veprimit

Né kété rast normalisht nuk mund té€ raportohen rezultatet
analitike.

* Duken marré masa korrektuese

» Té& gjitha mostrat e analizuara para kontrollit té fundit
té KC duhen rianalizuar

16 -17.12.2009
© European Communities, 2003- 2007

TrainMiC Interpretimi I pérditshém i KC

Training in Metrology in Chemistry Pl"OCEdUI"Q brenda kon'h"O"“'

Kontrolli i Cilésisg Slide 19

Metoda éshté brenda kontrollit né se

- * Vlera e Kkontrollt ésht¢ brenda kufijve te
paralajmérimit

* Vlera e kontrollit éshté midis kufirit t& paralajmérimit
dhe atij té veprimit dhe dy vlerat e méparshme té
kontrollit kané gené brenda Kkufijve té paralajmérimit.

Né kété rast analisti mund té raportojé rezultatet
analitike.

16 -17.12.2009

. Kontrolli i Cilésisé Slide 20
© Buropean Communities, 2003- 2007
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Interpretimi I pérditshem i KC
Sr s el i Procedura brenda kontrollit, por ..

TrainMiC

Procedura éshté brenda kontrollit, por mund té konsiderohet si jashte
kontrollit statistikor né se té gjitha vlerat e kontrollit jané& brenda
kufijve té paralajmérimit dhe né se:

* Shtaté viera kontrolli t& njépasnjéshme kané té njejtén veti- virelar
- vijné né rritje ose né rénie
* 10 nga 11 vlera kontrolli t& njépasnjéshme jané né té njejtén ané té
linjés gendrore

NEé kété rast analisti mund t'i raportojé rezultatet por njé problem éshté
duke u zhvilluar

Tendencat e réndésishme duhet t€ zbulohen sa mé herét qé éshté e
mundur dhee secili laborator duhet t€ vendosé né manualin e
cilésisé se si duhen trajtuar kéto tendenca.

16-17.12.2009
© European Communities, 2003- 2007

TrainMiC Shembull: brenda kontrollit

Training in Metrology in Chemistry por_jashté kontrollit statistikor

Kontrolli i Cilésisg Slide 21

Ne lejojmé devijime té lehta, té pérkohshme nga
shpérndarja normale pér sa kohé qé té dhénat jané brenda
kufijve t€ kontrollit ERSETE

0,33
0,32
0,31

03

nagi

0,26
16-Sep 27-Sep 1-0ct 11Oct 180a 26-0ct  2Nov Z-Nov 1-Dec

Date of analysis
Dymbédhjeté viera kontrolli jané mbi vijén gendrore. 1€ gjitha 12 vierat jané
brenda kufijve té paralajmérimit- dmth procedura éshté brenda kontrollit dhe
rezultatet mund té raportohen

ror entie ka vend per debhbatl

16 -17.12.2009

-
N Kontroll: 1 Cilésis Shide 22
© Buropean Communities, 2003- 2007
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TrainMiC. Mé shumeé rrequlla KC per

Training in Metrology in Chemistry Si.rua.rén _iﬂSh‘l’é kon‘l'r‘O"i‘l'

Né ISO 8258 ka edhe rregulla té tjera, p.sh.

* Nénté pika rresht né njérén ané té linjés gendrore

» Gjashté pika né rritje ose rénie

» Katérmbédhjeté pika rresht gé alternojné lart e poshté

Né rregullat westguard (www westgard.com) ka gjithashtu
rregulla si:

» Katér pika rresht mes kufijve té veprimit dhe té
paralajmérimit

secil ahorator dubet 8 vendosw o manualine cilisisé sesio tajtofien kéto lenenca

16 -17.12.2009
© European Communities, 2003- 2007

TrainMiC Disa pika té tjera pér t'u marré né

Training in Metrology in Chemistry konSider‘Gté né KC

Kontrolli i Cilésisg Slide 23

Ndryshimi | mostrés KC
* Mostra analizohet né paralel
* Pérdoret vlera e re mesatare pér linjén gendore paraprake

* Né se niveli | pérgéndrimit €shré | pérafért, mund té pérdoret
s nga mostra e méparshme KC pér vendosjen e kufijve té
kontrollit

Heqja e vlerave outlier

* Kur vendosen apo rishikohen linjat e kontrollit, pé&rdorim
— Testin e Grubbs
— Higen vlerat né se > mes +4snésen> 60

16 -17.12.2009

Koubrolli § Cilesise e 2
€ Ewopean Comsunities, 2003-2007 SRR eEeE e 2
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TralanC Pérmbledhje: konsiderata té per-q,uﬂ:‘s%hr:z

Training in Metrology in Chemistry

Kur kemi mostra kontrolli t& géndrueshme:
* Kufijté e fiksuar té kontrollit bazohen né

— té dhénat e té paktén njé viti

— >60 té dhéna

Me 60 té dhéna, vetém njé ndryshim > 30 % i s
eshte sinjifikativ (95 %) — nga F-test statistikor

* Linjat gendrore té fiksuara bazohen né
— té dhénat e té paktén njé viti
— > 60 té dhéna

Me 60 te dhéna, njé ndryshim né pozicionin e linjés
gendrore prej mé shumeé se 0,35 s éshté sinjifikativ
(95 %) - nga t-test

16 -17.12.2009
© European Communities, 2003- 2007

TraIanC' Permbledhje: konsiderata té perq.uﬂ:lséhrlgz

Kontrolli i Cilésisg Slide 25

Training in Metrology in Chemistry

Numri | replikateve
— | njejti pér mostrat KC si pér mostrat gé analizohen

Analiza multielementare
— Kufijte e kontrollit target

Vlerat jashté kontrollit
— Shénohen teé gjitha vierat jashté kontrollit
— Vetem dy rregulla pér jashté kontrollit
« 3s — njé vleré jashte kufirit té veprimit
* 2s — dy nga tre vierat e fundit jashté kufijve té
paralajmérimit

16 -17.12.2009

Koubrolli § Cilesise e 2
€ Ewopean Comsunities, 2003-2007 SRR eEeE B 26

146



TrainMiC Jeta e nié procedure analitike

Training in Metrology in Chemistry

KC me diagrama

- kontrolli
Cilesia e e — K 'h

rezultateve Prova e aftésisé (_) a

3 (vite)
S
=
:Q
£
=
v
Q
o)
=
S
=
&)

16 -17.12.2009 Kontrolli i Cilesise Slide 27

© European Communities, 2003- 2007

TrainMiC‘ Té dhénat e KC pér pasiguriné e matijes

Training in Metrology in Chemistry

Té dhénat nga KC do té japin vlerésime té tipit A gé mund té
pérdoren né vlerésimin e pasigurisé sé matjes

— Riprodhueshméria brenda laboratorit- nga diagrama-X

— Pérséritshméria né analizate mostrave— nga
diagrama-R

16 -17.12.2009

Koubrolli § Cilesise -
© European Comsmmmities, 2003- 2007 SRR eEeE 28

147



Tra i n M iC Konkluzion

Training in Metrology in Chemistry

Me njé sistem té miré té KC ne ;
dimé se analisti mund té :
prodhojé njé 9

Njé rezultat analize

Q& do té plotésojé disa kérkesa té
Klientéve té laboratorit

16-17.12.2009
© European Communities, 2003- 2007

TrainMiC

Kontrolli i Cilésisg Slide 29

Training in Metrology in Chemistry

) Viemasil § moanl

16 -17.12.2009

Koubrolli § Cilesise -
€ Ewopean Comsunities, 2003-2007 SRR eEeE B 30
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TrainMiC

Training in Metrology in Chemistry

Copyright notice
© European Communities, 2003-2007

Riprodhimi ose pérkthimi | cdo pjese té kétij punimi pa lejen e Komisionit
té Europés éshté e paligjshme. Pér riprodhimin ose pérdorimin e ndonjé
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16 -17.12.2009
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