19992011

BOOK OF REFERENCE EXAMPLES

EFFIVALIDATION 3

EfﬂChem L e s58% 679 71 Lysice, Czech Republic

your validation software http://www.effichem.com



http://www.effichem.com/

2/56

EffiChem may have patents and/or pending patent applications covering subject matter in this document. The furnishing of
this document does not convey any license to these patents.

Copyright 20@ EffiChem. All rights reserved. All EffiValidation products are trademarks or registered trademarks of
EffiChem. Other brand and product names are trademarks or registered trademarks of their respective holders.

5/2/2011 Book of ReferenceExamplesEffiValidation 3.0 document versiort.03



3/56

Content:
FOREWORD ...ttt e ettt ettt e eaeb et e ettt ettt e et e e e e e e e aamr ettt et et taeaeeeeeeesaesaamnteeaeeaeaaaaaesaanas 5
OUTLIERS AND NORMALI TY TESTS . ittt ettt nrmmee e e e e e e e e e e e s enane e e e 6
L L COCHRAN TEST .ttt et ee ettt eetttt et e et b e e e oo e e e e e ettt e teaeeeeeeeeeaebbbb e e s e e e e e aaaaasseseeaaaeeeesnssntnnnnnsmmmsnrnnnnn s ] 6
L 2 GRUBBS SINGLE TEST ... iiiiiiiiittttuta e e e e eeaaea e e s e e e e e ee et eeete bbb e ammme s be ke s e e e e e e e et eee et tnnaeaaeeeeessbbnbanneeeeeeaaans 6
L. .3 GRUBBSPAIR TEST ... iiiiiittttutuiiia e e e e eeaea e e e e e e e e et e et eeattbab s et be b e e e e e e e e eeeeeeaebnnaeeeeeeeessbbbbanaaaeeeeaaaanes 7
B @] I =2 TP PRRPP 7
LD N ORM ALITY T E STttt ittt et e e et ettt ettt et e e et et ba s e e e e e e e et anaeaseeeaaeeeeeeebsbebaas s samt b b an s e e e e eaaeaeeeeassbnnneeeeees 8
NV ALIDATION ittt e e e sttt ettt e ea et bbb e e s et et ettt e et e e e e emms e e e e ettt ettt e e e e e e e e e e e e aant et teaaeeeaaaeaaans 9
2. L REPEATABILITY .ttt ettt et eeaesss bbbttt ettt e et e a2 e e eaams s e e ettt e e eeeaeeaeeseeaasamme et e eeeeeeseesasaannnnnbbnnneeeeeaanan 9
2.1.1 Level by Lt from Multiple MEasSUrEMENTS.........ciiiiiieeeeieieieeee et eeenee s e e e e e e e e e eeaens 9
2.1.2 From Parallel MEaASUIEIMENLS. ... .....uuuuuuriirieiiiraaaeiititieebeeeeeeeeeeesaaeesssbseseeeeeeeeaeaaaeeeeeaaaaseeeeeeees 10
2. 2INTERMEDIATE PRECISION . ....tuuttteteeeteteeeettsiemmteeeessstsiss s e s e e eaeeeaenesaaaeeseeeeeasssssnnn s s amemsnnn s saeaeeaeeseennns 11
2. 3 REPRODUCIBILITY .ttt ettt tteeeeetatstt s sams s s s e e e e e e e eeeeees mmmeeseeeesssse s R a e s e e e e e aaaasaeseeeaeeeeeennnnsnnnnnammmrnres 11
2.3.1 Data AVAIlabBIE.........cooiiii e et —e e e e et eanaaas 11
2.3. 2 RESUIS AVAIIADIE. .....eeeiii et e eaaeaaeaees 12
2.4 ROBUSTNESS ... . etttttettttttuuu s e s eeaaaa s s e s e e aeeteeeaetetts s mmmeeeesee s s oeeeeeeeee et aeaaeeaaeeeeeeesebabann e e e s eena e eeeeens 12
Y AN o1 | =7 Yo PR 13
2.5.1 Limited Concentration Rangie&Sample Reconstitution Possible.............ccviiiiiieennii 13
2.5.2 Limited Concentration RangdReference Material Available................ccccoooiiiiceeiiiiin s 14
2.5.3 Large Concentration RangeBlank Material AvailableT-test.........ccccceevviiiiiiiiii e, 15
2.5.4 Large Concentration RangeBlank Material Available: Regression............cccoeeevvivvieeeeeeiieeeenns 16
2.5.5 Large Concentration RangeBlank MaterialNot Available: Ftest...........ccccovvvvviiiiiieeiiiiiennn, 16
2.5.6 Large Concentration RangeBlank Material Available: Regression............cccceeevvvvvieeeeeeiveeeenns 17
2.5.7 Comparison of 2 Methodkdboratories: Ftest Level by Level.......ccccoooiviieiiiiiiieeen e, 18
2.5.8 Comparison of 2 Methods / Laboratoriege$t on Difference of Results..........ccccccvvvviivieecnnnns 19
P2 1S = =l o 1 1V 12 20
2.6.1 Comparison of Calibration LINES..........euiiiiiiiiiiieeeie e eeeee s 20
2.6.2 Comparison of Results with @ Standard.............ccoooiiiieiii e 20
2.6.3 Comparison of Results with Measurements Without the Interference.............coo e, 21
B A0S = N 1 1 RPN 22
2.7.1 From Cabration LINE.........oooiiiiiie it eeer et e e e bbbt e e et e e e e e s saebbnbbesseeeeeeeaeeas 22
2.7.2 Minimal Difference in the Validated Property............o.oovviuiiiiccmieiiiiiis e eeee s eeeveeee e 23
P2 < 1 1|7 i PP P PP PTTTTRT 24
2.8.1 Correlation and QC COEFfICIENL. .......ccceiiiiei e ree e e s 24
2.8.2 ANOVA fOr LACK OF FL....coiiiiii ittt et e e ettt e et e e e e seebbebb e e s e e eeeeeaeeas 25
2.8.3 Significance of the QuadratiC TETME-TEST..........cccoiiiiiiiiie e 26
R R [0 T (T PP PPPRO 27
B2 7 NSRS 28
2.10LIMIT OF DETECTION AND LIMIT OF QUANTIFICATION ...uuiiieeeeeseeeeeieenennnmmmeeeeennnnnnaaaeeeeeaeeseeennneeeeeeenes 28
2200 0 R 1= 3L = SO 28
2.10.2 33 Every Sample Corrected for Blank............ooouuiiiiiiicce e 29
2.10.3 33 Continuously Measured Blank..............ccciiiiaciiiiie et 29
2.10.4 From Calibration LiNE.........uuuueiiiiii e ceees e s e e e e e e e e e e e e e e ene e e e e e eereeranaaas 30
2.10.5 From Signal ofIBnk in Chromatography...........ccuuuiiiiiiiiiiieeee e 31
2. LABLANK ettt oottt ettt neeee ettt e et tethha oo oo e eaaaa e e oo et eeeeeeeeeetbebann st e bnan e e e ees 31
2.12 REPEATABILITY OF INJECTIONT FDA ..ottt e e e e e et mmmeees 32
2. 13 CAPACITY FACTOR - FDA ...ttt e e e e e e e e e e e eeeeeeeaaeeeeeeerennanas 33
2. 14 RESOLUTION- FDA ..ottt ettt ettt ettt e e e e e e e e e e aaaeseeeeeeeeeeeeeeaetnns s smssssnn e aeeeeeeeeeeneessnnnn 34
P20 R 1Y T L T 15 PSSP 34
2.16 THEORETICALPLATE NUMBERT FDA ... .ot a e e e e e e a e e e e e annee s 35
INTERLABORATORY COMP ARISON ... ittt ieees bbbt seeeer bbb eese e e et e eeeeeaeeeaenmnnnees 36
B LMANDEL STATISTICS H .eettttttteeaeeeeeaatie s s rmime e e e e e e s e e s e s s e bbb e eee s s s 41 bbbt e e b e e s e e eeeeasssb bt e e b nn s s e e eeeeeeeeas 36
B.2MANDEL STATISTICS K ettttttttteeeeeeettatias s ammme e e e e e e s e s s s s sa bbb e eee s s s 41 se e b e bbb e b e e s e e eeeessssb bbb e s b s s s s e e eeeeeeees 37
3.3 COLLABORATIVE STUDY ..tttuuuuiateeeaaatetetststummmeeeessssessaaaaaaaaaatanaaasaaaaateeessssssanann s amaassnsnsaaeaeaeseeeeessnnes 38

5/2/2011 Book of ReferenceExamplesEffiValidation 3.0 document versiort.03



(O @ A\ I O I O Y = 3 5 T 39
4. 1INDIVIDUAL MEASUREMENTSI CHARACTERISTICSDETERMINED .....uuiivuniiittieietieetiiseeeeesneeesnessrneesenneees 39
4.2INDIVIDUAL MEASUREMENTSI CHARACTERISTICSNOTDETERMINED ....cvuiiitieeinieieieeeeimeeeeenneeeanneeeansd 41
4. 3REPEATEDMEASUREMENTSI CHARACTERISTICS NOT EETERMINED. ...uivvniiiteeeeneeeeieeeemeanseeennsesaneeennns 43
4. AREPEATEDMEASUREMENTSI CHARACTERISTICSNOT DETERMINED. ... cccvuiivenieiiieeeinseeemreneserneeeenneennn. 4D

(@ Y 1= N I [ 48
B.LLINEAR CALIBRATION .uuituittittitutetteetnesimeessaseaa st san st ssaa s amassassssesassssesasssssnnntsssssernessnsesnessnsssnined 48
5.2QUADRATIC CALIBRATION ....ittttutesttttueeesssuummsteneesestanaesesstnaessanntestanaeseetanaeeeetansaaaareesessnnaeeseesnnns 49

LN [0 I N I 1 SO 51
6.1 FROM PRECISIONDATA T MULTIPLE MEASUREMENTS....uuiitiitiiitettettesineesaessnesnesnessssesnssnnessnessnees 51
6.2FROM PRECISIONDATA T PARALLEL MEASUREMENTS ...uuiitiittiitetteitesinesstssnesnesnessnesnssnnneesnessneens 52
6.3FROM CONTROL CHART T INDIVIDUAL MEASUREMENTS ...uuiitttiiettieetieeetniesemresnesstnessernesssnssessneesrsnsees 53
6.4FROM CONTROLCHART I REPEATEDMEASUREMENT S ..itutttuiittiiteitettneeimereseetersnestesteessrnnestnernnns 54
RN = = =1 2 W ISy 1 1 RN 55
6.6 FROM PARTIAL UNCERTAINTIES .. tuituitttttttittttetnettsieemtasssneesaestnesnestnessaeessnsesnettrtsnestetrssrseessnsetnernns 55

5/2/2011 Book of ReferenceExamplesEffiValidation 3.0 document versiort.03



5/56

FOREWORD

Book of ReferenceExamples EffiValidation 3.0presentsll mainalgorithmsof the softwareThe book aimsto
provecorrectfunctiorality of the softwareasa part of thesoftware validationife cycle process

For every importantomputational methodmplemented in the software reference example ipresented,
summarizing the data, resyltgaphical results and the origirddtasource

Theconsidered originalatasourcesareinternationalstandardsndotherrecognizedsourcesthatcan betreated
as referencsourcs.

Examples presented inigBook originatefrom the followingliterature

-1SO 8466:1 ad 2.

-1SO 8258:1991

-1SO 57252, 1997

- EURACHEM/CITAC Guide, Quantifying Uncertainty in Analytical Measurement, Second Edition, June 1999
- D.L. Massart et al., Halbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam, 1997

- 19-th edition, Remington: Practice of The Science and Pharmacy, Mack Publishing Company, Easton, 1995

EffiChem Lysice5.2. 2011
http://www.effichem.com
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CHAPTER

OUTLIERS AND NORMALITY TESTS

1.1COCHRAN TEST

Data sourceD.L. Massart et al., Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam,
1997,pagel23, tab. al.

Level Measrtl Measrt2 Measrt3 Measrt4 Measrt5 Measrt6
1 5,59 5,59 5,37 5,54 5,37 5,42
2 5,67 5,67 5,565 5,57 5,43 5,57
3 5,75 5,47 5,43 5,45 5,24 5,47
4 4,74 4,45 4,65 4,94 4,95 5,06
5 5,62 5,47 5,66 5,62 5,62 5,76
6 5,62 5,62 5,47 5,18 5,43 5,33
7 5,43 5,562 5,43 5,43 5,562 5,62

Window Results in EffiValidation 3.0:

Cochran - to detect Level with a high variance #
| Lewel | Calc. Yalue | Crit. ¥ alue |
I-L Cloze
% Print |
Export |

Cotcluzion: Mo Level was detected using Cochran's test, where variance iz larger than ot the other Levels.

% Results glnstiuctions 4 Cochiran A Grubbs 4Grubbs' Pair Test 4 Dikon ANomality 7

1.2GRUBBS SINGLE TEST

Data sourceD.L. Massart et al., Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam,
1997,pagell2,chapters.5.2.

Measrtl | Measrt2 | Measrt3 | Measrt4 | Measrt5 | Measrt6 | Measrt7 | Measrt8
22,1 22,4 22,9 23 23,5 23,7 23,9 26,5
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Window Results in EffiValidation 3.0:

Grubbs® test - to detect Outliers #
| Crit. Value |

| Lewel | MHumber | Walue | Cale. Yalue
ﬂ 1 3 285 2,2031 2,126

%Print |
Export |

Conclusion: Humber of Outliers detected using Grubbs' Test is: 1.

% Results Alnstructions 4, Grubbs AGrubbs' Pair Test & Dixon AHormality £

1.3GRUBBS PAIR TEST

Data sourceD.L. Massart et al., Handbook of Chemometraesl Qualimetrics, Part A, Elsevier, Amsterdam,
1997,paged46,chapterl4.2.4.

Measrtl | Measrt2 | Measrt3 | Measrt4 | Measrt5 | Measrté | Measrt7 | Measrt8
22,1 22,4 22,9 23 23,5 23,7 26,0 26,5

Window Results in EffiValidation 3.0:

Grubbs® Pair Test - ko detect Pair Outliers |

| Lewvel |Measrt1| Walue 1 |Measr12| Walue 2 | Calc. Value | Crit. Yalue |

¥

% Print

Erpart

Conclusion: Mo Pair of Outlers detected uzsing Grubbs' Pair Test.

% Results AInstructions 4 Grubbs 4 Grubbs' Pair Test A Disan AN ommality /

1.4DIXON TEST

Data sourceD.L. Massart et al., Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam,
1997,pagell0,chapters.5.1.

Measrtl | Measrt2 | Measrt3 | Measrt4 | Measrt5 | Measrt6 | Measrt7 | Measrt8
22,1 22,4 22,9 23 23,5 23,7 23,9 26,5

Window Results in EffiValidation 3.0:

Dixon's Test - to detect Outliers |
| Crit. Y alue |

| Lewel | Mumber | Walue | Cale. Yalue

¥

% Print

Erpart

Conclusion: Mo Outlier detected using Dixon's Test.

' Results AInstructions 4 Grubbs AGrubbs' Pair Test 4 Dison AMomaliy £
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1.5NORMALITY TEST

Data sourceD.L. Massart et al., Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam,
1997,pagell18,Table5.8.

Measrt | Measrt | Measrt | Measrt | Measrt | Measrt | Measrt | Measrt | Measrt | Measrt | Measrt | Measrt
1 2 3 4 5 6 7 8 9 10 11 12

2,104 2,222 2,247 2,286 |2,327 |2,367 |2,388 |2,512 |2,707 |2,751 |3,158 |3,172

Window Results in EffiValidation 3.0:

|
Level |Description | Calculated Value | Critical Value | Hupothesis |
L 1 02274 0,242 fccepted
& Frint
E xport

Conclusion: Hypothesis about the data Momality was confirmed.

% Results flnstructions 4 Grubbs fGrubbs’ Pair T est {Dison 4 Nomality

5/2/2011 Book of ReferenceExamplesEffiValidation 3.0 document versiort.03
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CHAPTER

VALIDA TION

2.1 REPEATABILITY

2.1.1LEVEL BY LEVEL FROMMULTIPLE MEASUREMENTS

Data sourcel9th edition, Remington: Practice of The Science and Pharmacy, Mack Publishing Company,
Easton, 1995yagel26,Table43:

Measrtl Measrt2 Measrt3 Measrt4 Measrt5 Measrt6
Table43, formuldion A 1,431 1,74 1,519 1,839 1,556 1,591
Table 43, formulatio 1,813 1,778 1,991 1,672 1,756 1,633
Window Results in EffiValidation 3.0:
Results - Repeatability: Level by Level From Multiple Measurements |
Lewvel Description | Average | Fepeatability | Fiel. Repeatability | n | -
» Formula 4, 161267 015026 9.32% B KL Close |
2 Formula B 177383 012588 7I0% B
é Frirt
Export
hd
Conclusion: Repeatability of the Analytical Method iz 013867 units, i.e. 828 %,
T\ Results Alnstructions 4 Cochran 4 Grubbs AGrubbs' Pair Test & Dixon AMormality £
Graph - Repeatability: Level by Level From Multiple Measurements ol =

Repeatahility: Level by Level From Multiple Measuremernts
h0001 - Material - DEMO project - Method Used - 2003-3-5 - 1

Analyte 1
D226 | 0217

[ |

D'1|D12?[ """"""""""""""""""""""""""""""""""""""
I T SSSHLh
L
A 005 o
E
(=]
=
o
=
£
=
5o ST | ]
&

5 i o o e e e e e e e T

[-018z2]
;
1
Lewvel

% Frint
ﬂ Save az

Settings |
Default |

\Graehﬂlnstructions;’
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2.1.2FROM PARALLEL MEASUREMENTS

Data sourceD.L. Massart et al., Handbook of Chemometrics and Qualimetrics, Parts@yi&l, Amsterdam,

1997,page30, Table2.4:

Experiment | Measrtl Measrt2
1 42,68 42,77
2 42,08 42,38
3 43,39 43,33
4 42,87 42,98
5 42,7 42,95
6 42,93 42,95
7 42,78 42,97
8 42,92 43,2
9 43,34 42,89
10 43,12 43,26
11 42,43 42,54
12 43,05 43,15
13 42,99 42,86
14 43,04 42,78
15 43,41 43,14
16 43,12 43,23
17 42,25 42,53
18 42,96 42,78
19 42,83 42,72
20 42,83 43,04

Window Results in EffiValidation 3.0:

Results - Repeatability: From Parallel Measurements |
| Average Measurement | Repeatabiliy | Fel. Repeatability | n |
ﬂ 4290425 014764 0.34% 20
% Print
Export
Conclusion: Repeatability of the Analytical Method is 0,1 4764 units, e, 0,34 %
\Hesults,{ Instuctions ACochran /
Graph - Repeatability: From Parallel Measurements ol

K0001

Repeatabilty: From Parallel Measurements
- Material - DEMO prioject - Method Used - 2003-5-5 -1
1

=l
(=]

[=1 o
—
h

Devigfion from Average

[=1

[l [ ]
a5 S 0B - 3 =
= =
R 1o R =)

% Frint |

H Save as

T Settings

Default |

\,Graelﬁ}{Instructions,uI

5/2/2011
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Data sourcel9th edition, Remington: Prdace of The Science and Pharmacy, Mack Publishing Company,

Easton, 1995)agel26,Table43:

Measrtl Meastrt2 Measrt3 Measrt4 Measrt5 Measrt6
Table43, formulace A 1,431 1,74 1,519 1,839 1,556 1,591
Table43, formulace B 1,813 1,778 1,991 1,672 1,756 1,633
Window Results in EffiValidation 3.0:
Results - Intermediate Precision |
Lewvel Dezcription | Ayverage | |ntermediate Precision | Rel Intermediate Frecision | n | -
3 Farmla A 161267 015026 9.32% g KL Close
2 Farmula B 177383 012588 FA0% g
% Print
Expart |
[
Concluzion: Intermediate Precizion of the Analytical Method iz 0,13867 units, i.e. 8,28 %
% Results {Instiuctions 4 Cachian {Gubbs AEubbs Par 1 st 0 won i Nomalty |
Graph - Intermediate Precision ol =

Intermediate Precision

MODD - Material - DEMO project - Method Used - 2003-5-5 - 1 -
Analyte 1
0 2.28 } 0217 S Fiint |
L e . ==
: . &, Save as |
D 1 _______________________________________________________________ |
o2y I . .
» E i ! Settingz
T .
L i : Default |
E [ e 0,039
£ 0,004
R 17773 e 0,018
E g
=
R 1 L NP
[t .
_______________________________________________________________ 0102
0141
:
2
Lexwvel

\Glaghﬂlnstluctionsg

2.3REPRODUCIBILITY

2.3.1DATA AVAILABLE

Data sourcel9-th edition, Remington:
Easton, 1995agel26,Table43:

Practice of The Science and Pharmacy, Mack Publishing Company,

Measrtl Measrt2 Measrt3 Measrt4 Measrts Measrt6
Table43, formulace A 1,431 1,74 1,519 1,839 1,556 1,591
Table43, formulace B 1,813 1,778 1,991 1,672 1,756 1,633

5/2/2011
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Window Results in EffiValidation 3.0:

=
Lewvel | Dezcription Average | Reproducibility | Rel Repeatability | n | -

» 1 Formula & 151267 0150268 9,32 % g

] 2 Formula B 177383 012533 TA0% g

B %Print |
Export |

[

Conclusion: Reproducibility of the Analytical Method is 0,13867 units, e 8,28 %

hResults Alnstuctions 4 Cochran fGrubbs AGrubbs' Pair Test 4 Dison 4 Nomaliy /

Graph - Reproducibility: Data Available ol =

Reproducibility: Data Available
MO0 - Materisl - DEMO project - Method Used - 2003-5-5 -1

Analyte 1 j
0226 | 0,217 S Piint |
D2 !
| : & Savea$|
E|1 ............................................................... (.
Y1027 H .
E:[ ! Sethngs
e 8
z Default |
=
1 R R L L R R
E
(=]
=t
R
g
E
o .
_______________________________________________________________ 0102
0141
:
2

Level

"Giaph #Instrctions |

2.3.2RESULTSAVAILABLE

Dataare not evimated, but only archived in the database of Effivalidation 3.0

2.4ROBUSTNESS

Data sourcenot found Data obtained by experimental measurements in a laboratory

Number of factors5

Result Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Dumny 1 | Dummy 2

25,01 1 1 1 -1 1 -1 -1
24,92 -1 1 1 1 -1 1 -1
20,33 -1 -1 1 1 1 -1 1
20,64 1 -1 -1 1 1 1 -1
24,58 -1 1 -1 -1 1 1 1
20,83 1 -1 1 -1 -1 1 1
24,53 1 1 -1 1 -1 -1 1
20,34 -1 -1 -1 -1 -1 -1 -1
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Dummy factors considered in the calculatipn

Window Results in EffiValidation 3.0:

K

Factar | Factar Effect | Critic:al Effect | Hypothesis | =
» 1 0.4 04188  Accepted
[ 2 4,275 0.41z: [
: 3 025 04188 Accepted %F’rint |
[ | 4 -0.085 04188  Accepted Export |
| 5 0,015 04188  Accepted

=l

Conclusion: the Analptical Method is not robust against all Factors tested.

\Hesullsﬁlnstruclions Ii

Graph - Robustness ol =
Robustness
W00 - Material - DEMO project - Method Uszed - 2003-5-5 -1 : ]
Analyte 1 = =
NI . L o o L & Fint |
i i i i i : n Save as |
Ji .. S S o | 6 s
E E i i E E Drefault |
131 R [ R L i
i s | | s .
R IR NN L AR s
I:l----lr -------- _ ----------- - ----- I _Tr - T-===== -:---
: : . : . . :
a 1 2 a3 4 5

Factor Mumber

'\GraEIﬁ,{Instlun::tic-ns,.l

2.5ACCURACY

2.5.1LIMITED CONCENTRATIONRANGE i SAMPLE RECONSTITUTION POSSIBLE

Data sourceD.L. Massart et al., Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam,
1997,page397,chapterl3.5.2.

Reference value Measrtl Measrt2 Measrt3 Measrt4 Measrts Measrt6
100 98,9 100,3 99,7 99 100,6 98,6

5/2/2011 Book of ReferenceExamplesEffiValidation 3.0 document versiort.03



14/56

Window Results in EffiValidation 3.0:

Results - Accuracy: Limited Concentration Range - Sample Reconstitution Possible |
| Lewvel | Dezcription | Reference | Meazured | Recovery Precizion | n | t | t-crit | Hypothesis |
ﬂ 1 Standard 1 100 9951667 9952 % 081343 6 1485 2871 Accepted

& Piint |
By et |

Erport

Concluzsion: the Ainalytical Method provides statistically accurate results,

T\ Results {Instructions fGrubbs  Grubbs' Pai T est ADEon i Hormalty §

Graph - Accuracy: Limited Concentration Range - Sample Reconstitution Possi al =l

Accuracy; Limited Concentration Range - Sample Reconstitution Possible
MO00T - Material - DEMO project - Method Used - 2003-5-5 -1

Settings

Analyte 1
AU SRR SRR R R R s h R SEREEE REEEEl REEEERE R & Print
08 i S e i St Rt S i Save as
0B - e Ry IR

Default

d

S, R

e eelooo

Lo Ao
JE S S JUp U

[ .
=2

Reference

'.,Graeh,-{lnstructions I

2.5.2LIMITED CONCENTRATIONRANGE I REFERENCE MATERIAL AVAILABLE

Data sourcenot found Data obtained by experimental measurements in a laboratory.

Refererevalue Measrtl Measrt2 Measrt3 Measrt4 Measrt5 Measrt6
50 50,45 50,35 50,11 49,68 50,01 49,81
Referere precision 0,3

Window Results in EffiValidation 3.0:

Results - Accuracy: Limited Concentration Range - Reference Material Available |
Level | Description | Reference Yalue | Measzured | Fecovery | Feference Precision | Precizion | n | Hupothesiz on Precision | Hypothesis on Accuracy|
» CRK 1 50 BO0B233 100714 % 03 0295923 B Arcepted Accepted L Close |
é Frint
Export

Conclugion: the Analptical Method provides accurate results for all Reference Materials tested.

Y Resulks antructions AGrubbs AGubbs' Pair Test ADixon AMormali £
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Graph - Accuracy: Limited Concentration Range - Reference Material Available

alx

Accuracy: Limited Concentration Range - Reference Material Syvailable
hA00CT - Material - DEMO project - Method Used - 2003-5-5 -1
Analyte 1

"""""""""""""""""""""""""""""""""""""""""" % Prink
ﬂ Save a3
Settings |

Default |

Measured

.
Earj

Reference Walue

\,Gragh;‘:lnstructions,uI

2.5.3LARGE CONCENTRATIONRANGE T BLANK MATERIAL AVAILABLE : T-TEST

Data sourceD.L. Massart et al., Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam,
1997,page397,chapterl3.5.2.

Reference Measrtl Meastrt2 Measrt3 Measrt4 Measrt5 Measrt6
100 98,9 100,3 99,7 99 100,6 98,6
Window Results in EffiValidation 3.0:
esults - Accuracy: Large Concentration Range - Blank Material Available: E-teskt |
Level | Dezcription | Reterence | Measured | Recovery | Precision | n | t | t-crit Hppothesis |
L 1 Standard 1 100 9951667 9952 % 081343 G 1.455 2571 Accepted ,[L
% Frirt |
Export |
Concluzion: the Analytical Method provides statistically accurate results,
_\\Hesullsﬁlnstructions;{Grubbs;{Grubbs' Pair Test 4Dixon 4Mormality £
Graph - Accuracy: Large Concentration Range - Blank Material Available: E-tes al =

Accuracy: Large Concertration Range - Blank Material Available: t-test
MO001 - Materizl - DEMO project - Method Used - 2003-5-5 -1
Analyte 1

Feference

4Graph AI nistructions /

% Frint

ﬂ Save a3
Settings |
Default |
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2.5.4LARGE CONCENTRATIONRANGE | BLANK MATERIAL AVAILABLE : REGRESSION

Data sourceD.L. Massart et al., Handbook of Chemometrics and Qualimetrics, Pa&itsdyier, Amsterdam,

1997,pagel93,Table8.6.

Sample Measrtl Measrt2
1 35 35
2 75 70
3 75 80
4 80 80
5 125 120
6 205 200
7 205 220
8 215 200
9 240 250
10 350 330

Window Results in EffiValidation 3.0:

esults - Accuracy: Large Concentration Range - Blank Material Available: Regression |
Parameter | Thearetically | Measured | Precision Recoven Confidence Interval Hypothesis | -
L Intercept a 3.8BEE2 B£.64308 -11,45233 - 15,18558 Acoepted
Slope: 1 096345 003577 9634478 (0.88096 - 1.04534 Azoepted
% Print
LI Export
Concluzion; the Analwtical Method provides statistically accurate results.

\Hesults}{lnstructions I

Graph - Accuracy: Large Concentration Range - Blank Material Available: R ol =

Accuracy: Large Concentration Range - Blank Material Available: Regression
w0001 - Material - DEMO project - Method Used - 2003-5-5 - 1
Analyte 1

_Ben |

% Print

& Save as

T
200
Reference

T T
250 300

i

Seftings

Default

d

YGraph fiInstuctions |

2.5.5LARGE CONCENTRATIONRANGE T BLANK MATERIAL NOT AVAILABLE : T-TEST

Data sourceD.L. Massart et al., Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam,
1997,paged05,chapterl 3.5.5.

Standard Addition Measrtl Measrt2 Measrt3 Measrt4 Measrts Measrt6

0 90 90,8 89,7 89,2 88,6 91,2

60 156 154,2 155,3 155,6 153,8 154,7
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Window Results in EffiValidation 3.0:

Results - Accuracy: Large Concentration Range - Blank Material not Available: t-test

| Level | Description | Addition | Measured | Recovem Precizion Confidence Interval | Hypothesiz |A
> 1 Initial 5 ample 0 i} ] 097245 -1,2509-1,2509 Accepted
2 Addition 0 B0 EEMIEET 10836111 084774 E3seaa-eensor  [CECEG

&h Print |
By ot |

Export
=

Conclugion: the dnalytical Method does not provide statistically accurate results.

_\-,FE esults Alnstuctions 4Cochran AGrubbs {Grubbs' Pair Test 4Dixon ANomality

Graph - Accuracy: Large Concentration Range - Blank Material not Available:

Accuracy: Large Concentration Range - Blank Material not Available: t-test

55
an
45
40
35
a0
254
20

W00 - haterial - DEMO project - Method Used - 2003-5-5 -1 i HL i

Analkyte 1 — =

g5 il R A . | & Firt |

e L e e St R R R R ﬂ Save as |
.................... | [ ——

"""""" Settings

Drefault

4

Measured

b
[=1

]

e

w

(=]

o

[ il

I

= i
.

&

wn

o

o

[ i

Addlition

\Graghﬂlmtructinnsx

2.5.6LARGE CONCENTRATIONRANGE T BLANK MATERIAL AVAILABLE : REGRESSION

Data sourceD.L. Massart et al., Handbook of Chemometrics and QualicsetPart A, Elsevier, Amsterdam,
1997,page210,chapter8.2.9.,exampled

Calibretion Standardaddition

Standard ug/l A*s ug/l added A*s

1 0 0 0 0,05

2 41 0,039 41 0,083

3 81 0,073 81 0,122

4 162 0,149 122 0,161

5 244 0,215 162 0,179

6 325 0,28 203 0,215

7 325 0,313

Window Results in EffiValidation 3.0:

Results - Accuracy: Large Concentration Range - Blank Material not Available: Regres

t-crit

Hypothesis
2.262

| Parameterl Calibration | Standard Addition
ﬂ 000036283 000030265

Recovery t
93.02 % 2394

Slope

&Print |
Export |

Cotcluzion: the Analytical Method does nat provide statistically accurate results.

\,Hesults,{lnstructions !
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alx

Graph - Accuracy: Large Concentration Range - Blank Material not Available:

Accuracy: Large Concentration Range - Blank Material not Available: Regression
10001 - Material - DEMO praject - Method Used - 2003-5-5 -1
Anakyte 1

é Frint
ﬂ Save az

Settings |
Default |

T
o a0 100 150 200 250 300

“alidsted Property (St Sddition))
\,Graghﬂlnstructions I

2.5.7COMPARISON OF2 METHODS/ LABORATORIES T-TESTLEVEL BY LEVEL

Data source: not found. Data obtained by experimental measurements in a laboratory.

Methodl |Methodl |Methodl |Method2 |Method2 |Method2
Sample Measrtl Meastrt2 Measrt3 Meastrtl Measrt2 Meastrt3
1 5,33 5,01 4,97 5,31 5,08 5,12
2 25,02 24,95 24,86 24,38 24,22 2411
3 50,11 50,45 50,35 49,81 49,68 50,01
Window Results in EffiValidation 3.0:
Results - Accuracy: Comparison of 2 Methods/Laboratories: t-test Level by Level E|
| Lewel | Description | Meazured 1 | Meazured 2 | Recovery Precizion 1 Frecigion 2 k t-cerit | Hypathesiz | -
» 1 Level § 510333 517 10131 % 019732 012288 0,497 2776 Accepted
2 Level 25 2494333 242367 9TA7H 0.08021 0136577 7.762 2.77¢ [
3 Level 50 5030333 498333 w7 % 017474 01EE23 3375 2,776 [ Rsiesied | & Print
Export

Concluzion: the compared Analytical Methodz do not provide statistically the same results.

=

T Resuls Alnstuctions 4 Cochran AGrubbs AGrubbs' Pair Test ADixon ANomality £

Graph - Accuracy: Comparison of 2 Methods/Laboratories: t-test Level by Le

Accuracy: Comparizon of 2 Methods/Laboratories: t-test Level by Level
bAD00Y - Material - DEMO project - Method Used - 2003-5-5 -1
Analyte 1

Method 2

alx

é Prirt
ﬂ Save az

Settings |
Default |

\,Graghﬂlnstructions f
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2.5.8COMPARISON OF2 METHODS/ LABORATORIES T-TEST ONDIFFERENCE OFRESULTS

Data sourceD.L. Massart et al., Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam,

1997,paged411,Tablel3.7.

Sample Measrtl Measrt2
1 4,83 4,63
2 6,74 7,39
3 8,46 8,76
4 12,6 11,85
5 13,52 13,67
6 15,72 15,8
7 15,83 16,05
8 18,37 18,22
9 18,9 18,79
10 23,1 22,8
11 32,45 32,53
12 40,89 41,03
13 41,42 41,52
14 43,36 43,7
15 45,96 45,89
16 47,7 47,81
17 50,02 50,11
18 57,2 57,51
19 78,48 79,38

Window Results in EffiValidation 3.0:

Results - Accuracy: Comparison of 2 Methods/Laboratories: E-teskt on Di

| Mean Ditference | Difference Precision

Confidence Interval

Huypothesis |

» 003347 035053

-0.26843 - 0.06342

Accepted

Concluzion: the compared Analytical Methods provide statiztically the zame results.

% Results {Inshuctions J Cochran /

| & Fiint |
DB eroot |

Expart

Graph - Accuracy: Comparison of 2 Methods/Laboratories: E-test on Differe

Lecuracy: Comparizon of 2 Methods/Laboratories: t-test on Difference of Resultz
MO00T - Msterial - DEMO praject - Method Used - 2003-5-5 -1

Analyte 1

alx

Tint

& Save as

S Sme s |

Settings

Drefault

d

\,Graehﬁlnstructions;’
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2.6 SELECTIVITY

2.6.1COMPARISON OFCALIBRATION LINES

Data sourceD.L. Massart et al., Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam,
1997,page210,chapter8.2.9.,Example9

Calibratiion withoutinterfererce Calibration withinterferencel

Standard ug/l A*s ug/l added A*s

1 0 0 0 0,05

2 41 0,039 41 0,083

3 81 0,073 81 0,122

4 162 0,149 122 0,161

5 244 0,215 162 0,179

6 325 0,28 203 0,215

7 325 0,313

Window Results in EffiValidation 3.0:
Results - Selectivity: Comparison of Calibration Lines k|
Slope | t t-crit | Huypathesis | -

000036223
000030265

I-L Cloze |
%F‘rint |

With [nt. 1 2,334

Export
-
Concluzion: the Analytical Method doss not provide selective results for all Interferences tested.
\Results Instiuctions /
Graph - Selectivity: Comparison of Calibration Lines o=

Selectivity: Comparizon of Calibrstion Lines
w0001 - Material - DEMO project - Method Used - 2003-5-5 - 1
Analyte 1

é Frirt |

& Save as

W Save s |
S Seting |
Do |

Settings

Drefault

Walidated Property

WGraph ;{Instructions /

2.6.2COMPARISON OFRESULTS WITH ASTANDARD

Data sourceD.L. Massart et al.,, Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam,
1997,page397,chapterl 3.5.2.

Reference With With With With With With

(withoutinterfererte) interf. 1 interf. 2 interf. 3 interf. 4 interf. 5 interf. 6

100 98,9 100,3 99,7 99 100,6 98,6
5/2/2011 Book of ReferenceExamplesEffiValidation 3.0 document versiort.03
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esults - Selectivity: Comparison of Results with a Standard |
Level | Deezcription | Feference | teasured | Precizion | n | t | t-crit | Hppothesis |

id 1 Interf. & 100 9351667 0.81343 E 1455 2571 Accepted
% Print
Export

Conclusion: the Analptical Method is selective against all Interferences tested,
" Results fnstructions {JGrubbs JGrubbs Parr Test (D ixon fNoimalty ]
)

Selectivity: Comparizon of Results with & Standard
W0O00Y - Material - DEMO project - Method Used - 2003-5-5 - 1
Analyte 1

10 -F

108 e m e e

L R e e e e

104

L1 s RET T FE R B N A O B

100 4

o T A e S ey A I LREE EERRES

a6 -

Measured (with Interference)

100 102
Reference (vwithout Interference)

% Frint |
ﬂ Save as |

Settings

Default |

\,Graelﬁ}{Instructions,uI

2.6.3COMPARISON OFRESULTS WITHMEASUREMENTSWITHOUT THE |

NTERFERENCE

Data sourcenot found. Data obtained by experimental measurements in a laboratory.

Withoutinterf. | Withoutinterf. | Withoutinterf. | With interf. | With interf. | With interf.
Sample Measrtl Measrt2 Measrt3 Meastrtl Measrt2 Meastrt3
1 5,33 5,01 4,97 5,31 5,08 5,12
2 25,02 24,95 24,86 24,38 24,22 2411
3 50,11 50,45 50,35 49,81 49,68 50,01
Window Results in EffiValidation 3.0:
Results - Selectivity: Comparison of Results with Measurements without the Inter |
| Lewvel | Drescription | without [nt, | with [nk, t t-crit | Hypothesis | -
» 1 050503 510333 517 0,457 2,776 Accepted
2 050502 494333 242367 T7E2 .77 [
3 050503 5030333 4383333 3375 2.776 | Reiscted | & Fiint |

=

Conclusion: the Method does not provide selective results against all Interferences tested,

"\ Results {Tnstructions  Cochran A Gubbs j Gubbs Fai T est {Diwon jHamality {

Export |
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Graph - Selectivity: Comparison of Results with Measurements withouk E

Selectivity: Comparizon of Results with Measurements without the Interference
MOOD - Material - DEMO project - Method Used - 2003-5-5 -1
Analyte 1
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ax

ﬂ Save as

Settings |
Default |

“Graph ,I{Instluctions I

2.7 SENSITIVITY

2.7.1FROM CALIBRATION LINE

Data sourceNIST, Norris, J, http://www.itl.nist.gov/div898/strdsldata/LINKS/DATA/Norris.dat

5/2/2011

Sample Meastrtl Measrt2
1 0,2 0,1

2 337,4 338,8
3 118,2 118,1
4 884,6 888
5 10,1 9,2

6 226,5 228,1
7 666,3 668,5
8 996,3 998,5
9 448,6 449,1
10 777 778,9
11 558,2 559,2
12 0,4 0,3
13 0,6 0,1
14 775,5 778,1
15 666,9 668,8
16 338 339,3
17 4475 448,9
18 11,6 10,8
19 556 557,7
20 228,1 228,3
21 995,8 998
22 887,6 888,8
23 120,2 119,6
24 0,3 0,3
25 0,3 0,6
26 556,8 557,6
27 339,1 339,3
28 887,2 888
29 999 998,5
30 779 778,9
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31 111 10,2
32 118,3 1176
33 229,2 228,9
34 669,1 668,4
35 448,9 449,2
36 0,5 0,2

Window Results in EffiValidation 3.0:

Results - Sensitivity: From Calibration Line

Characteristics Walue |
2 1,00212 K Closs

% Frirt
Export

itk

Conclugion: Senzitivity of the Analytical Method, determined as the Slope of the calibration line, i 1,00212.

\Hesultsﬁlnstructions I

Graph - Sensitivity: From Calibration Line =1 S|

Sensitivity: From Calibration Line
MIOO0T - Materisl - DEMO project - Method Used - 2003-5-5 -1

Analyte 1
. [mez] :
1000 - ] [ % Print
oL e e E """""""" ﬂ Save as
L1 1 A e e S e ILiL1 .- (TP

Settings
o0 4 e

=107 1 LY AN O =yyeag oY SRR, Default |

A0

Measrt

400 - T

A0

200

100 -

=
b
= -
=
=
=2
o
o
)
(==
o0
o
=
-
=
=2
=

“Walidated Property

'\,Eiraehlr{lnstructions,-I

2.7.2MINIMAL DIFFERENCE IN THEVALIDATED PROPERTY

Data sourcenot found. Data obtained by experimental measurements in a laboratory.

x|
Repeatability of the 'V alidated Praperty : IU,'I 230 ﬁl
Mumber of Fiepetitions for Flepeatability I [ Xl Closs |

Confidence Level 100%1-alfa] :
F% @ | [ = & Pint

CH Histary |
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Window Results in EffiValidation 3.0:

Results - Sensitivity: Minimum Difference in the ¥alidated Property |
| Sengitivity |Value
| Sensitivity 08513

é Frirt
Export

Conclusion: Min. Difference in the Val. Property, which can be distinguizhed is 0,8513,

\Hesulls‘l{ Inztructions /

2.8LINEARITY

2.8.1CORRELATION AND QC COEFFICIENT

Data sourceD.L. Massart et al.,, Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam,
1997,page420,chapterl3.6.2.,Table13.9and 13.10.

Sample Measrtl Measrt2
1 0 0

2 0,4 0,173
3 0,8 0,324
4 1,2 0,467

5 1,6 0,61

6 2 0,718

7 2,4 0,825
8 2,8 0,938

9 3,2 1,048

Window Results in EffiValidation 3.0:

Results - Linearity: Correlation and QC Coefficient |

| Calculated R | Reference R | Calculated QC | Reference QC | Hypothesis
¥ 099625 039000 541 5,00

& Print |
By et |

E zport

Conclugion: Linearity of the Method waz not confimed baged on Correlation and OC Coefficient.

\Fesults & Instructions /
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2.8.2ANOVA FORLACK OFFIT

Data sourceD.L. Massart et al.Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam,
1997,pagel85,chapter8.2.2.2. Example2, Table8.3.

Sample Val. property | Measrtl Measrt2
1 0 0 0

2 1 0,98 0,9

3 2 2,1 2,2

4 3 3,16 3,22

5 4 3,68 3,72

6 5 4,15 4,27

Window Results in EffiValidation 3.0:
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