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FOREWORD

Book of Reference Examples EffiValidation 3.0 presents all main algorithms of the software. The book aims to
prove correct functionality of the software as a part of the software validation life cycle process.

For every important computational method implemented in the software, a reference example is presented,
summarizing the data, results, graphical results and the original data source.

The considered original data sources are international standards and other recognized sources, that can be treated
as reference sources.

Examples presented in this Book originate from the following literature:

- 1SO 8466:1 and 2.

- 1SO 8258:1991

- 1SO 5725-2, 1997

- EURACHEMY/CITAC Guide, Quantifying Uncertainty in Analytical Measurement, Second Edition, June 1999
- D.L. Massart et al., Handbook 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 Lysice 5.2. 2011
http://www.effichem.com
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1.1 COCHRAN TEST
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CHAPTER

OUTLIERS AND NORMALITY TESTS

Data source: D.L. Massart et al., Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam,
1997, page 123, tab. 6.1.

Level Measrt 1 Measrt 2 Measrt 3 Measrt 4 Measrt 5 Measrt 6
1 5,59 5,59 5,37 5,54 5,37 5,42
2 5,67 5,67 5,55 5,57 5,43 5,57
3 5,75 5,47 5,43 5,45 5,24 5,47
4 474 4,45 4,65 4,94 4,95 5,06
5 5,562 5,47 5,66 5,52 5,62 5,76
6 5,562 5,62 5,47 5,18 5,43 5,33
7 5,43 5,562 5,43 5,43 5,52 5,52
Window Results in EffiValidation 3.0:
=
| Level | Calc. Yalue | Crit, % alue |
X1 Cloge

S Print |
LB et |

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

Export

1.2 GRUBBS SINGLE TEST

Data source: D.L. Massart et al., Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam,
1997, page 112, chapter 5.5.2.

5/2/2011

Measrt 1

Measrt 2

Measrt 3

Measrt 4

Measrt 5

Measrt 6

Measrt 7

Measrt 8

22,1

22,4

22,9

23

23,5

23,7

23,9

26,5

Book of Reference Examples EffiValidation 3.0

document version: 1.03




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

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

7/56

%Print |
Export |

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

1.3 GRUBBS PAIR TEST

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

1997, page 446, chapter 14.2.4.

Measrt 1 | Measrt 2 | Measrt 3 | Measrt 4 | Measrt 5 | Measrt 6

Measrt 7 | Measrt 8

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 |

¥

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

% Print

Erpart

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

1.4 DIXON TEST

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

1997, page 110, chapter 5.5.1.

Measrt 1 | Measrt 2 | Measrt 3 | Measrt 4 | Measrt 5 | Measrt 6

Measrt 7 | Measrt 8

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

¥

Conclusion: Mo Outlier detected using Dixon's Test.

% Print

Erpart

' Results AInstructions 4 Grubbs AGrubbs' Pair Test 4 Dison AMomaliy £

5/2/2011 Book of Reference Examples EffiValidation 3.0
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1.5 NORMALITY TEST

Data source: D.L. Massart et al., Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam,
1997, page 118, Table 5.8.

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 2286 [2,327 |2,367 [2,388 |2512 |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 Reference Examples EffiValidation 3.0 document version: 1.03
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CHAPTER

VALIDATION

2.1 REPEATABILITY

2.1.1 LEVEL BY LEVEL FROM MULTIPLE MEASUREMENTS

Data source: 19-th edition, Remington: Practice of The Science and Pharmacy, Mack Publishing Company,
Easton, 1995, page 126, Table 43:

Measrt 1 Measrt 2 Measrt 3 Measrt 4 Measrt 5 Measrt 6
Table 43, formulation A 1,431 1,74 1,519 1,839 1,556 1,591
Table 43, formulation B 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;’

5/2/2011 Book of Reference Examples EffiValidation 3.0
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Data source: D.L. Massart et al.,

1997, page 30, Table 2.4:
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2.1.2 FROM PARALLEL MEASUREMENTS

Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam,

Experiment | Measrt 1 Measrt 2
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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2.2 INTERMEDIATE PRECISION
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Data source: 19-th edition, Remington: Practice of The Science and Pharmacy, Mack Publishing Company,
Easton, 1995, page 126, Table 43:

Measrt 1 Measrt 2 Measrt 3 Measrt 4 Measrt 5 Measrt 6
Table 43, formulace A 1,431 1,74 1,519 1,839 1,556 1,591
Table 43, 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
w0001 - Material - DEMO project - Method Uzed - 2003-5-5 - 1

Deviation from &verage

Analyte 1

Lexwvel

% Print |

& Save az

i

Settings

Drefault

d

\Glaghﬂlnstluctionsg

2.3 REPRODUCIBILITY

Data source: 19-th edition, Remington:
Easton, 1995, page 126, Table 43:

2.3.1 DATA AVAILABLE

Practice of The Science and Pharmacy, Mack Publishing Company,

Measrt 1 Measrt 2 Measrt 3 Measrt 4 Measrt 5 Measrt 6
Table 43, formulace A 1,431 1,74 1,519 1,839 1,556 1,591
Table 43, 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 |

2.3.2 RESULTS AVAILABLE

Data are not evaluated, but only archived in the database of EffiValidation 3.0.

2.4 ROBUSTNESS

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

Number of factors: 5

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

5/2/2011 Book of Reference Examples EffiValidation 3.0 document version: 1.03



Dummy factors considered in the calculation:

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

2.5 ACCURACY

2.5.1 LIMITED CONCENTRATION RANGE — SAMPLE RECONSTITUTION POSSIBLE

13/56

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

1997, page 397, chapter 13.5.2.

Reference value Measrt 1 Measrt 2 Measrt 3 Measrt 4 Measrt 5 Measrt 6

100 98,9 100,3 99,7 99 100,6 98,6

5/2/2011 Book of Reference Examples EffiValidation 3.0 document version: 1.03



Window Results in EffiValidation 3.0:

Results - Accuracy: Limited Concentration Range - Sample Reconstitution Possible

| Lewvel | Dezcription | Reference | Meazured | Recovery

Precizion

n

b

| t-crit | Hypothesis |

14/56

» 1 Standard 1

100

99 51667

9952 %

081343

[

1.455

Concluzsion: the Ainalytical Method provides statistically accurate results,

257

Accepted

& Piint |
By et |

Erport

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

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

Graph - Accuracy: Limited Concentration Range - Sample Reconstitution Possi

[ ———

S

o
e
w
o

24

Reference

ol =

_&rn |

% Print
@

ave as

i

Settings

Default

d

'.,Graeh,-{lnstructions I

2.5.2 LIMITED CONCENTRATION RANGE — REFERENCE MATERIAL AVAILABLE

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

Reference value Measrt 1 Measrt 2 Measrt 3 Measrt 4 Measrt 5 Measrt 6
50 50,45 50,35 50,11 49,68 50,01 49,81
Reference 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|
» CRM 1 50 BO0OES33 10014 % 03 029923 B Accepted 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 £

5/2/2011
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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

2.5.3 LARGE CONCENTRATION RANGE — BLANK MATERIAL AVAILABLE: T-TEST

1997, page 397, chapter 13.5.2.

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

Reference Measrt 1 Measrt 2 Measrt 3 Measrt 4 Measrt 5 Measrt 6
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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2.5.4 LARGE CONCENTRATION RANGE — BLANK MATERIAL AVAILABLE: REGRESSION

Data source: D.L. Massart et al., Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam,
1997, page 193, Table 8.6.

Sample Measrt 1 Measrt 2
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 | -
M| 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

ol x|

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

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

_Ben |

% Print

i

& Save as

______________________________

' ' ' '
""""" - o

2 Settings

______________________

Default

d

————————————————————————————————————

T T
200 250
Reference

YGraph fiInstuctions |

2.5.5 LARGE CONCENTRATION RANGE — BLANK MATERIAL NOT AVAILABLE: T-TEST

Data source: D.L. Massart et al., Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam,
1997, page 405, chapter 13.5.5.

Standard Addition Measrt 1 Measrt 2 Measrt 3 Measrt 4 Measrt 5 Measrt 6

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

60 156 154,2 155,3 155,6 153,8 154,7
5/2/2011 Book of Reference Examples EffiValidation 3.0 document version: 1.03




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

2.5.6 LARGE CONCENTRATION RANGE — BLANK MATERIAL AVAILABLE: REGRESSION

17/56

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

1997, page 210, chapter 8.2.9., example 9

Calibration Standard addition

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

2.5.7 COMPARISON OF 2 METHODS / LABORATORIES: T-TEST LEVEL BY LEVEL

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

Method 1 | Method1 |Method1l |Method2 |Method2 |Method 2
Sample Measrt 1 Measrt 2 Measrt 3 Measrt 1 Measrt 2 Measrt 3
1 5,33 5,01 4,97 5,31 5,08 5,12
2 25,02 24,95 24,86 24,38 24,22 24,11
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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2.5.8 COMPARISON OF 2 METHODS / LABORATORIES: T-TEST ON DIFFERENCE OF RESULTS

Data source: D.L. Massart et al., Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam,
1997, page 411, Table 13.7.

Sample Measrt 1 Measrt 2
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 k|
| Mean Difference | Difference Precision Confidence Interval Huypothesis |
ﬂ -0,05347 038053 -0,26843 - 0,06948 Accepted
% Prirt |
Concluzion: the compared Analytical Methods provide statiztically the zame results. Expart |

% Results {Inshuctions J Cochran /

Graph - Accuracy: Comparison of 2 Methods,/Laboratories: t-tEest on Differei al =

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

Tint

& Save as

i

Settings

Drefault

d

\,Graehﬁlnstructions;’
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2.6 SELECTIVITY
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Data source: D.L. Massart et al., Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam,

2.6.1 COMPARISON OF CALIBRATION LINES

1997, page 210, chapter 8.2.9., Example 9

Calibration without interference Calibration with interference 1

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 /

2.6.2 COMPARISON OF RESULTS WITH A STANDARD

Data source: D.L. Massart et al., Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam,
1997, page 397, chapter 13.5.2.

Reference With With With With With With

(without interference) 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 Reference Examples EffiValidation 3.0 document version: 1.03




Window Results in EffiValidation 3.0:

21/56

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

Mo F——--1 . [—— L ———— . [A——

108 - ----

108 - oo+ ;

T T e R

102 f- - ;

e o~

g8 t------

a6 -

Measured (with Interference)

100 102
Reference (vwithout Interference)

% Frint |
ﬂ Save as |

Settings

Default |

\,Graelﬁ}{Instructions,uI

2.6.3 COMPARISON OF RESULTS WITH MEASUREMENTS WITHOUT THE INTERFERENCE

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

Without interf. | Without interf. | Without interf. | With interf. | With interf. | With interf.
Sample Measrt 1 Measrt 2 Measrt 3 Measrt 1 Measrt 2 Measrt 3
1 5,33 5,01 4,97 5,31 5,08 5,12
2 25,02 24,95 24,86 24,38 24,22 24,11
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 0,437 2776 Accepted
2 050502 494333 242367 T7E2 .77 [
3 050503 5030333 4383333 3375 2.776 | Reiscted | & Fiint |
Export |
=

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

"\ Results {Tnstructions  Cochran A Gubbs j Gubbs Fai T est {Diwon jHamality {
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Graph - Selectivity: Comparison of Results with Measurements without Ehi ol =l

Selectivity: Comparizon of Results with Measurements without the Interference

MO00T - Material - DEMO project - Method Used - 2003-5-5 -1 L
Analyte 1 ==

of T T T e G

sl s
O f e e g |
. . . . . H . . . Defalt |

————————————————————————————————————————————————————————————————

“Graph ,I{Instluctions I

2.7 SENSITIVITY

2.7.1 FROM CALIBRATION LINE

Data source: NIST, Norris, J, http://www.itl.nist.gov/div898/strd/lls/data/LINKS/DATA/Norris.dat

Sample Measrt 1 Measrt 2
1 0,2 0,1

2 3374 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 4491
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 4489
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

22/56
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31 11,1 10,2
32 118,3 117,6
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 - e e e e T
A0
200

100 -

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

“Walidated Property

'\,Eiraehlr{lnstructions,-I

2.7.2 MINIMAL DIFFERENCE IN THE VALIDATED PROPERTY

Data source: not 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 /

2.8 LINEARITY

2.8.1 CORRELATION AND QC COEFFICIENT

Data source: D.L. Massart et al., Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam,
1997, page 420, chapter 13.6.2., Table 13.9 and 13.10.

Sample Measrt 1 Measrt 2
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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Graph - Linearity: Correlation and QC Coefficient

Linearity: Correlation and QO Coefficient
MO0 - Material - DEMO project - Method Used - 2003-5-5 - 1
Analyte 1

Measrt

]
T T
0 1 2

ol =

_Bew |

% Fririt

i

& Save as

o

2 Settings

d

Drefault

“Yalidated Property
\Graehlﬂlnstructions,ﬁ
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2.8.2 ANOVA FOR LACK OF FIT

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

1997, page 185, chapter 8.2.2.2., Example 2, Table 8.3.

Sample Val. property | Measrt 1 Measrt 2
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:

esults - Linearity: ANDYA for Lack-of-Fit

Conclugion: Linearity was not statistically confirmed.

Source | Sum of Squares | Deqgrees of Freedom Average Sum of Squares | | F - crit Hypothesis |
L Fit 072141714 4 018035429 6012 715
Pure Errar noa A 0,003

=

T Results Alnstuctions ACochran /

% Frint

_Sen |
Export |
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Graph - Linearity: ANO¥A for Lack-of-Fit ol =l

Linearity; AMOYW AL for Lack-of-Fit
MO0 - Matetial - DEMO praject - Method Used - 2005-5-5 -1
Analyte 1

__

% Prirt

i

B Save as

Settings

Drefault

‘

“alidated Property

|.,GraelﬁlﬂInstruc:tions,.l

2.8.3 SIGNIFICANCE OF THE QUADRATIC TERM — F-TEST

Data source: D.L. Massart et al., Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam,
1997, page 420, chapter 13.6.2., Table 13.9 and 13.10.

Sample Measrt 1 Measrt 2
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: Significance of the Quadratic Term - F-test |
RsCk | F | F-oi Hypothesis
0.00043433 85,275 8810 I-L Cloze
% Frint
Export

Conclugsion: Linearity was not statistically confirmed.

\Hesultsﬁlnstructions !
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Graph - Linearity: Significance of the Quadratic Term - F-test ol =

Linearity; Zignificance of the Quadratic Term - Ftest
MO0 - hbsterial - DEMO project - Method Used - 2003-5-5 -1
Snalyte 1

I ﬂ % Print

I Save as

Settings |

Defauilt

Measzrt

Yalickated Property

\Gragh,-{lnstructions I

2.8.4 SIGN TEST

Data source: D.L. Massart et al., Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam,
1997, page 420, chapter 13.6.2., Table 13.9 and 13.10. — repeated twice

Sample Measrt 1 Measrt 2
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
10 0 0

11 0,4 0,173
12 0,8 0,324
13 1,2 0,467
14 1,6 0,61
15 2 0,718
16 2,4 0,825
17 2,8 0,938
18 3,2 1,048

Window Results in EffiValidation 3.0:

Results - Linearity: Sign Test #
| Humber of Positive Residuals | MHumber of Megative Residuals | Like Signz | Critical Yalue Hypothesis
ﬂ 8 10 4 5

% Fririt |
: o . : Export |
Conhcluzion: Linsarity was nat statistically confirmned.

\,Hesultsﬁlnstructions I
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Graph - Linearity: Sign Test 8l =
Linearity: Sign Test
M0N0 - Material - DEMO project - Method Used - 2005-5-5 -1
Analyte 1

% Fririt

T Save as

Settings

d

Default

Mesasrt

=
[N
[

“Yalidated Property

'\,Eiraehlr{lnstructions,-I

2.9 RANGE

Range is not accessed but only archived in the database of EffiValidation 3.0:

]
Save
Lower Walidated Limit for the Validated Property: |1 23 Ll

L Cl
Upper Yalidated Limit for the Yalidated Property: I 50.0000 K1 Close |
% Frint

1 Histary |

2.10 LIMIT OF DETECTION AND LIMIT OF QUANTIFICATION

2.10.1 3s-1UPAC

Data source: D.L. Massart et al., Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam,
1997, page 430, chapter 13.7.6.

Slope: 1

Measrt 1 | Measrt 2 | Measrt 3 | Measrt4 | Measrt5 | Measrt6 | Measrt 7 | Measrt 8 | Measrt 9 | Measrt 10

0,025 0,037 0,012 0,029 0,048 0,026 0,024 0,015 0,041 0,019

Window Results in EffiValidation 3.0:

Results -
Measurement on the Limit of Quantification | Walidated Property o the: Lirnit of Detection | Walidated Property o the Limit of Quantification |

014232 003442 011472 K. Clase
% Frirt
Conclusion: Limit of Detection/Cuantification iz 0,06202 and 0,14232. Val. Property on the Limit of Detection/Quantification is 0,03442 and 011472, Expart

Rlesults Alnstructions A Grubbs A Grubbs' Pair Test f{Dixon 4Normaliy £
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Graph - Limits: 3s - IUPAC ol =

Limits: 3z - IUPAC
MO00T - Msterial - DEMO praject - Method Used - 2003-5-5 -1
Analyte 1

014 Frint
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01t
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& Save as

Settings

d

Drefault

Measr

004 4
003 4
o0z 4
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\,Graehﬁlnstructions;‘

2.10.2 3s—EVERY SAMPLE CORRECTED FOR BLANK

Data source: D.L. Massart et al., Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam,
1997, page 430, chapter 13.7.6.

Measrt 1 | Measrt 2 | Measrt 3 | Measrt4 | Measrt5 | Measrt6 | Measrt 7 | Measrt 8 | Measrt 9 | Measrt 10

0,025 0,037 0,012 0,029 0,048 0,026 0,024 0,015 0,041 0,019

Window Results in EffiValidation 3.0:

Results - Limits: 3s - Every Sample Corrected on Blank |
i i Meazurernent on the Limit of Duantification | Walidated Property on the Limit of Detection |Validated Property o the: Limit of Quantificationl
012032 0,03609 012032 1. Close
5 Print
Conelusion: Limit of Detection/Quantification is 0,03603 and 0,12032. al. Property on the Limit of D etection/Quantification is 0,03609 and 012032, Export

Results Alnstructions 4 Grubbs 4 Grubbs' Pair Test 4 Dixon ANormality £

2.10.3 35— CONTINUOUSLY MEASURED BLANK

Data source: D.L. Massart et al., Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam,
1997, page 430, chapter 13.7.6.

Measrt 1 | Measrt 2 | Measrt 3 | Measrt4 | Measrt5 | Measrt6 | Measrt 7 | Measrt 8 | Measrt 9 | Measrt 10

0,025 0,037 0,012 0,029 0,048 0,026 0,024 0,015 0,041 0,019

Window Results in EffiValidation 3.0:

uously Measured Blank |
Measurement on the Limit of Quantification | ‘Walidated Property on the Limit of Detection|VaIidated Property o the Limit of Quantificat\on|

016223 0.04867 016223 . Close |
% Pt
Export

Results - Limits: 3s - Contil

Conclusion: Limit of Detection/Quantification iz 0.04867 and 0,16223. Yal. Property on the Limit of Detection/Quantification is 0,04867 and 0,16223.

\Results }{Instructions AGrubbs 4Grubbs' Pair Test fDixon ANormality 1
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2.10.4 FROM CALIBRATION LINE

30/56

Data source: M. Meloun. J. Militky, Statistical evaluation of experimental data, Edice PLUS, Praha, 1994, page
498, chapter 6.7.2., Example 6.53

Sample Measrt 1 Measrt 2
1 2,5 0,063
2 5 0,12
3 7,5 0,189
4 10 0,251
5 12,5 0,316
6 15 0,393
7 17,5 0,442
8 20 0,502
9 22,5 0,568
10 25 0,639
11 27,5 0,694
12 30 0,749
13 32,5 0,821
14 35 0,884
15 37,5 0,947
16 40 1,01

Window Results in EffiValidation 3.0:

Results - Limits: From Calibration Line

zasurement on the Limit of Detection | Measurement on the Limit of Buantification

w

alidated Property on the Limit of Detection

‘alidated Property on the Limit of Quantificationl

Conelusion: Limit of Detection/Quantification iz 002563 and 0,05342. Yal. Property on the Limit of Detection/Quantification iz 1,00713 and 2,34762.

005948

1.00713

234762 . Close

% Piint
Export

4Results A Instructions /

5/2/2011

Graph - Limits: From Calibration Line

Limit=: From Calibration Line
h0001 - Material - DEMO project - Method Used - 2003-5-5 - 1

Measrt

Anakyte 1

T
20
Validsted Property

al=

=

Fint

& Save as

Settings

Default

E

\Graghﬁlnstructinns;
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2.10.5 FROM SIGNAL OF BLANK IN CHROMATOGRAPHY

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

Limits: From Signal of Blank Material in Chrol

4.

Max. Deviation of Baseline: |1,42571 [ save

Slope of Calibration Line: I 00098 X1 Close

g Calculate

% Print
W History

i

Window Results in EffiValidation 3.0:

=

Results - Limits: From Signal of Blank Material in Chromatography
Measurement on the Limit of Detection | Measurement on the Limit of Quantification | alidated Property on the Limit of Detection|' alidated Property on the Limit of Quanlification|
1454, 759552 X, Close

14,257 43643878

é Frirt
Export

Conclusion: Limit of Detection/Quantification iz 4.2771 and 14,257, Wal. Property on the Limit of Detection/Quantification iz 43643878 and 1454 79592,

4 Besults fInstructions fCachran {Gubbs {Gubbs' Pair Test {Dixon fMormality § Stafistics [

2.11 BLANK

Data source: D.L. Massart et al., Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam,
1997, page 430, chapter 13.7.6.

Measrt 1 | Measrt 2 | Measrt 3 | Measrt 4 | Measrt5 | Measrt 6 | Measrt 7 | Measrt 8 | Measrt 9 | Measrt 10
0,025 0,037 0,012 0,029 0,048 0,026 0,024 0,015 0,041 0,019

Window Results in EffiValidation 3.0:

Results - Blank |

|Level| D escription | Average Blank | Standard Deviation | Rel. Standard Deviation | n |
H 1 Blank 00276 001147 $BEE 10

% Frint |
Expart |
Conclusion: &verage Blank of the Analytical Method iz 0,0276, with standard deviation 0,01147.

-\'\, Results Alnstructions AGubbs 4Grubbs' Pair Test ADixon AN ormality £
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Graph - Blank 8l =
Bilank
MO001 - Material - DEMO project - Method Used - 2003-5-5 - 1 )
Analyt D B
002 f-rerr ] &F Fiint |
: ﬂ Save az
D 01 S """""""""""""""" D|D1 3 """""""""""""""
T ome T ! Settings
L .
L ' Default |
L 0005 F----mmmm e D L L E LR EPEPEPEPEPEEEEE
E
z 0,001
E L OO0 |-t e
z -0,004 |
O 0008 - - e mm e e R EREECE L L EE PP EEEPEEEPRERRE
-0,008
I e RhE
EE
1 T [oome ]
T
1
Lewvel

'\,Eiraehlr{lnstructions,-I

2.12 REPEATABILITY OF INJECTION — FDA

Data source: 19-th edition, Remington: Practice of The Science and Pharmacy, Mack Publishing Company,
Easton, 1995, page 125 and 126, Table 42 and 43:

Measrt 1 Measrt 2 Measrt 3 Measrt 4 Measrt 5 Measrt 6
Table 43, formulation A 1,431 1,74 1,519 1,839 1,556 1,591
Table 43, formulation B 1,813 1,778 1,991 1,672 1,756 1,633

Window Results in EffiValidation 3.0:

Results - Repeatability of Injection - FDA

Level Dezcription | Average | Repeatability | Rel Repeatability
» 05-08-02 161267 015026 9,32/ ILC|DSE |

2 06-05-03 1.77383 012533 710
F'nnt |

E=paort

Concluzion: Repeatability of Injection is 013861 unitz, i.e. 8,28 %. This does not meet the Requirement max. 1 3

% Results {Instructions f Cochian fGiubbs JGrubbs Pair Test f Dison ANomalty |
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Graph - Repeatability of Injection - FDA& ol =l
Repeatability of Injection - FD.,
0001 - Material - DEMO project - Method Used - 2003-5-5 -1
Analyte 1

iﬁ

% Frirt

& Save as

R e
EE Settings

d

Drefault

Deviation from Average

T SR

[0182

Level

Is,Graeh,&f,Instluctions,-I

2.13 CAPACITY FACTOR - FDA

Data obtained by experimental measurements in a laboratory.

@ Data Table - Capacity Factor - FDA - |EI|5|

Sheet Edit  Data Transformation  Resulks

D5 H SR &  F>2@ | 8. |
Unts:  [min. =] min. =l ‘
| Descriptio | Ret. Time | Dead ol
1  |Injection 1 31 0.2
2 | Injzction 2 3.2 015
3 |njection 3 3.2 018
Yhnalyte 1 ,l{.t‘l\.nal_l,lte 2f
Enter data to evaluate Capacity Factor - FDA: enter Retentian Time and Dead Waolume. Rows in the Data Tahle -

correspond to repeated injections ofthe samplefstandard.

In column Description, a user note can be entered, .. "Injection 1" (optianal).

Inthe Units boxes abave the Table, type in the units for the considerad Retention Time and Dead Wolume.

Click on the Save icon or Sheet and Zave in the menu.

To create a Mew sheet (for another analyte), Open, Save or specify Sheet Properties go to the Shest menu. Click on
Ecit Print Reportta edit the print report, Prewview ta views the repart and Printto start printing.

Click on the Calcwiate icon or Reswits and Calcuiate to start the calculation of Capacity Factor and to show results. ;l

Time: 200ms | [ E

Window Results in EffiValidation 3.0:

5/2/2011

Results - Capacity Factor - FDA E|
Lewvel Description | Capacity Factor | -
» Injection 1 1458 I-L Cloze |
2 Injection 2 20,33

3 Injection 3 16,78 & Print |

Conclusion: calculated Capacity Factor is 17,20, which meets the Requirement k »2.

\Hesulls‘l{ Inztructions /

33/56
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2.14 RESOLUTION - FDA

Data obtained by experimental measurements in a laboratory.

@ Data Table - Peak Resolution - FDA _ 1Ol x|

Sheet  Edit  Data Transformation  Results

DEH SR & F>B@E . R .J |
Units: Imin. j Imin. j ‘

Descriptio | Fet. Time 1 [Fiet. Time 2 [Haliw. 1 [Halfw 2

| njection 1 25 23 0.1 012
Irjection 2 24 285 012 011
Injection 3 26 2495 0.1 0.1

Yanalpte 1 ;{Analyte 2

Enter data to evaluate peak Resolution according to FDA: enter Retention Time 1 and 2 and Half-width 1 and 2 for - |
peaks 1 and 2. Rows inthe Data Tahle correspond to repeated injections ofthe samplefstandard.

In column Description, a user note can be entered, e.g. "Injection 1" {optional).

In the Units boxes above the Table, type in the Units for the considered Retention Time and peak Haltwidth, —
Click onthe Save icon or Sheet and Save in the menu.

To create a Mew sheet (for another analte), Open, Save or specify Sheet Properties go to the Shestmenu. Click an
Edit Print Reportto edit the print repart, Prewviewto view the report and Frintto star printing. ;I
Time: 160ms | [ [3

Window Results in EffiValidation 3.0:

Results - Peak Resolution - FDA #
Lewvel Description | Resolution | -
» Injection 1 091 KL Cloze |
2 Injection 2 092
3 Injection 3 088 & Print |

Export |
=l

Conclusion: Resalution iz 0,92, which does nat mest the Requirerent B > 1.5,

'\Fhasultsﬂrf,Instructions,-I

2.15 TAILING - FDA

Data obtained by experimental measurements in a laboratory.

@ Data Table - Tailing Factor - FD& _ Ol x|

Sheet  Edit  Data Transformation  Results

EECEREEEL
Urnits: Imin. ﬂ |min. j

& al

Description | Peak Width at 5% I Difference Max.-Start
1 |njection 1 44 25
2 | Injection 2 4K 2h
3 | Injection 3 45 255

YAnalyte 1 ,J{Anal_l,.lte 24

Enter data to evaluate Tailing - FDA: enter Peak Width at 5% height from baseline and time Difference max. and =
start. Rowes in the Data Table correspond to repeated injections of the sampleistandard.

In column Description, a user note can be entered, e.g. "Injection 1" {optional).

Inthe Units boxes above the Table, type in the Units for the considered Peak Width at 5% and time Difference max. __|
and start.

Click onthe Savie icon or Sheet and Save in the menu.

To create a Wew sheet (for anather analyte), Open, Save ar specify Sheet Praperties go to the Sheat menu. Click Dn;I
Eefit rint Ranartn adittha frint rannt Orawvian:tn viawe tha rannrt and Printtn ctard frintinn

Time: 160ms | [ ER

34/56
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Window Results in EffiValidation 3.0:

|
Diezcription | T ailing | -
bE Iriection 1 054615 B Close
2 Injection 2 0,32
3 Irjection 3 0,55235 & Print
Export
Concluzion: Tailing iz 083284, which meets the Requirement for T alling max, < 2,
\Hesultsﬁlnstructions,ﬁ
2.16 THEORETICAL PLATE NUMBER — FDA
Data obtained by experimental measurements in a laboratory.
@ Data Table - Theoretical Plate Number - FDA - 1Ol x|

Sheet  Edit  Data Transformation  Results

DEH 8Ro & >F>B@ B |
nits: Imin. j |min. j ‘
Description | Ret. Time | Peak 'width at Bazeline
Injection 1 44 0,242
Injection 2 4.5 0,251
3 | Injection 3 45 0,257

\Analyte 1 ,-";.t’-‘-.nalyte 2

Enter data to evaluate Theoretical Plate Number - FDA: enter Retention Time and Peak 'Width on Baseline. Rows
inthe Data tahle correspond to repeated injections of the samplesstandard.
In column Description, & user note can be entered, e.g. "Injection 1" (optional).

Inthe Units hoxes above the Table, type in the units for the considered Retention Time and Peak Width on
Baseline.

Click on the Savie icon or Sheet and Save in the menu.
To create a Mew sheet (for another analyte), Owen, Save or specify Sheet Properties go to the Sheat menu. Click Dn:'

Time: 1&ims | [ I

Window Results in EffiValidation 3.0:

K|
Description | Thearetical Plate Mumber | -
S icction 1 52893 KL Close
2 Injection 2 h3739
3 Injection 3 49054 Z& Frint
Expaort
[

Conclusion: Theoretical Plate Mumber iz 5 190, This meets the Bequirement M » 2000,

\Hesults,{lnstructions I
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CHAPTER

INTERLABORATORY COMPARISON

3.1 MANDEL STATISTICSH

Data source: 1SO 5725-2, 1997, page 45, Table B.12:

Level: 1 2 3 4 5

Laboratory |1 2 1 2 1 2 1 2 1 2

1 4,44 4,39 9,34 9,34 17,4 16,9 19,23 19,23 24,28 24

2 4,03 4,23 8,42 8,33 14,42 14,5 16,06 16,22 20,4 19,91
3 3,7 3,7 7,6 7,4 13,6 13,6 14,5 151 19,3 19,7
4 41 4,1 8,93 8,8 14,6 14,2 15,6 15,5 20,3 20,3
5 3,97 4,04 7,89 8,12 13,73 13,92 15,54 15,78 20,53 20,88
6 3,75 4,03 8,76 9,24 13,9 14,06 16,42 16,58 18,56 16,58
7 3,7 3,8 8 8,3 14,1 14,2 14,9 16 19,7 20,5
8 3,91 3,9 8,04 8,07 14,84 14,84 1541 15,22 21,1 20,78
9 4,02 4,07 8,44 8,17 14,24 141 15,14 15,44 20,71 21,66

Window Results in EffiValidation 3.0:

Results - Mandel's Statistics h |
Laboratory | h | h - critical | -
1 250222 213 K Close
1 247082 213
% Frint
Export
=
Concluzion: total number of cases, when the indicator for Mandel Statistics h was exceeded iz 2.
\,F!esultsﬂ Instructions /
Graph - Mandel's Statistics h al =

Mandel's Statiztics h
W0001 - haterial - DEMO project - Method Used - 2003-3-5 -1
Analyte 1

% Frint
.................................................................. B Save as
1 H H 1 1 1 1 1 1 1 e

; : : ; ; ; ; ; ; ; Settin93|
; ; ; : ; :I ; ; ; ; Default |

T T
a 10 1a 20 25 30 35 40 45 al

Laboaratory - Level
\Graghf{lnstructions f
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3.2 MANDEL STATISTICS K
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Data source: 1SO 5725-2, 1997, page 45, Table B.12:

Level: 1 2 3 4 5
Laboratory |1 2 1 2 1 2 1 2 1 2
1 4,44 4,39 9,34 9,34 17,4 16,9 19,23 19,23 24,28 24
2 4,03 4,23 8,42 8,33 14,42 14,5 16,06 16,22 20,4 19,91
3 3,7 3,7 7,6 7,4 13,6 13,6 14,5 15,1 19,3 19,7
4 4,1 4,1 8,93 8,8 14,6 14,2 15,6 15,5 20,3 20,3
5 3,97 4,04 7,89 8,12 13,73 13,92 15,54 15,78 20,53 20,88
6 3,75 4,03 8,76 9,24 13,9 14,06 16,42 16,58 18,56 16,58
7 3,7 3,8 8 8,3 14,1 14,2 14,9 16 19,7 20,5
8 3,91 3,9 8,04 8,07 14,84 14,84 15,41 15,22 21,1 20,78
9 4,02 4,07 8,44 8,17 14,24 14,1 15,14 15,44 20,71 21,66
Window Results in EffiValidation 3.0:
Results - Mandel's Statistics k £ |
Lewvel Laboratan | k. | k.- it | -
2 7 244956 2.29 I-L Close |
a E 2.39207 2.29
% Frint |
Export |
=l

Conclusion: total number of cases, when the indicator for Mandel's Statistics k was exceeded iz 2.

\Hesults,{lnstructions !

Graph - Mandel's Statistics k

Mandel's k

w0001 - Material - DEMO project - Method Used - 2003-3-3 -1

Mandel's Statistics k

I UL hl Ll

23

i
30

(o)

Laboratary - Lewvel

o

Settingz

Default |

\Graghﬂlnstructinns I
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3.3 COLLABORATIVE STUDY

Data source: 1SO 5725-2, 1997, page 45, Table B.12:

Level: 1 2 3 4 5

Laboratory |1 2 1 2 1 2 1 2 1 2

1 4,44 4,39 9,34 9,34 17,4 16,9 19,23 19,23 24,28 24

2 4,03 4,23 8,42 8,33 14,42 145 16,06 16,22 20,4 19,91
3 3,7 3,7 7,6 7,4 13,6 13,6 14,5 15,1 19,3 19,7
4 4,1 4,1 8,93 8,8 14,6 14,2 15,6 155 20,3 20,3
5 3,97 4,04 7,89 8,12 13,73 13,92 15,54 15,78 20,53 20,88
6 3,75 4,03 8,76 9,24 13,9 14,06 16,42 16,58 18,56 16,58
7 3,7 3,8 8 8,3 14,1 14,2 14,9 16 19,7 20,5
8 3,91 3,9 8,04 8,07 14,84 14,84 15,41 15,22 21,1 20,78
9 4,02 4,07 8,44 8,17 14,24 14,1 15,14 15,44 20,71 21,66

Window Results in EffiValidation 3.0:

Results - Interlaboratory Comparison - Reproducibility and Repeatability #
| Level | swersgeonlevel |  Repeatabiiyil | Rel Repeatabiiy (%] |  FReprodusibiip (] | Rel Reproducibiity (2 | =
3 1 3,99333 0,24552 £,14829 063012 1577932
2 8.39944 047228 562275 1.63591 1947642
3 1450833 0.47025 22021 297468 2050327 & Print |
4 1599278 0.88909 555935 372243 2327569 :
Export
5 2051086 1,63883 7.99018 497223 24,24232

Conclusion: Repeatability and Feproducibility values on individual Levels are shown in the table above.

Y Results ’{Instructions i

Graph - Interlaboratory Comparison - Reproducibility and Repeatability ol =

Irterlaboratory Comparizon - Reproducibilty and Repeatability
w0001 - Material - DEMO project - Method Uzed - 2003-5-5 - 1

Analyte 1
§ T T T Tos T e e Zh Fiint |
i . i i i : : : EﬂESaveasl
E e - . S — bl -
£ : : : : : : E&' Settings
s : : : : : :
= 1 1 1 1 1 1 1
Badoiol R (A PO R (| I PR I . Default |
5 ' ! ! ! : ! :
5] ' i i 1 1 1
e !
= . . : . . . .
Eot e - [ L | bl -
= : ' :
L i 1
[=3 i 1
& : : : : !
T ERRREl I I I . ERR] | e o
el ol _l ______ 1

Labaoratory - Level

\Glaghﬂlnstluctionsg
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4.1 INDIVIDUAL MEASUREMENTS — CHARACTERISTICS DETERMINED

39/56

CHAPTER

CONTROL CHARTS

Data source: 1ISO 8258:1991, 1991, page 22, Table 6: data in the standard are shown for the control chart with
repetitions, number of repetitions n = 5. These data are used here, because other data for individual

measurements are not presented.

Determined Central line of the weight for the control chart of the packaging process is 100,6 g and standard

deviation is 1,4

Measrt N. Weight
[1] [9]

1 100,6
2 101,3
3 99,6
4 100,5
5 99,9
6 99,5
7 100,4
8 100,5
9 101,1
10 100,3
11 100,1
12 99,6
13 99,2
14 99,4
15 99,4
16 99,6
17 99,3
18 99,9
19 100,5
20 99,5
21 100,1
22 100,4
23 101,1
24 99,9
25 99,7

5/2/2011 Book of Reference Examples EffiValidation 3.0
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X-chart (control chart for mean)

Window Results in EffiValidation 3.0:

ntrol Charts: Individual Measurements - Characteristics Determine

Central Line: 10060000 Al
Standard Deviation: 1,40000

Limit -1s: 99,20000

Lower W arning Limit - Lw/L: 97 80000

Laower Control Limit - LCL: 9840000

Fesults of the Application “Western-Electic Rules:
Rule 2 Mine Points in a Row on One Side of the CL
Paints: 10-18

Pointz: 11-19

Paints: 12-20

Paints: 13-21

Paints: 14-22

Rule 7: Fifteen Points in a B ow within the Two 13 Lines
Points: 1-15

Paints: 2-16

Puoints: 317

Paints: 4-18

Paints: 5-19

Points: £-20

Puaints: 7-21

Points: 8-22

Paints: 3-23

Puoints: 10-24

Paints: 11-25

Ll
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ol =

% Frirt
ﬂ Save az

Settings |

I s-awis Descri

\ Graph fInstuctions }\Statisticsj

Graph - Control Charts: Individual Measurements - Characteristics Determine

Contral Charts: Individual Meazurements - Characteristics Determingad
OO0 - Material - DEMO project - Method Used - 2003-5-5 - 1

ol =

R-chart (control chart for range)

5/2/2011

Arnalyte 1
E % Prirt |
104 -4 o
i & Saveas |
103 f--a----
= : Settings |
2 102 f—
S ’ Default
g 1o __ oot |
o
FRTIE B
% | I s-awis Descri
e ? ?
g5 . B
T SR : :
: : :
2 4 20
W Graph A Inztrckions fStatistics |
raph - Control Charts: Individual Measurements - Characteristics Determined al =

Analytical Method: MOOOT - Material - DEMO project - Method Uzed - 2003-55 -1
‘Y alidated Property: Analyte 1

COMTROL CHARTS - STATISTICS

Statistics: Control Charts: Individual Measurements - Characternistics D etermined

Upper Contral Limit - UCL: 1,86490
Upper W arning Limit - Uw/L: 1,43360
Lirit +12: 1,00220

Central Line: 057083

Standard Deviation: 1,40000

Resultz of the Application 'Western-Electric Rules:

% Frint
ﬂ Save as

Settings

[ m-awiz Descr

\Graph jlnstuctions }\Statistics,u‘
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Graph - Control Charts: Individual Measurements - Characteristics Determined

Control Charts: Individual Measurements - Characteristics Determinecd
M0007 - Material - DEMO project - Method Used - 2003-5-5 - 1
Analyte 1

Meazured Range

41/56

ol x|

% Print |
ﬂ Save as |

Settings | !
Crefault | 1

[~ w-axiz Descri

\Graeh‘ﬂlnstructions A Statistics

4.2 INDIVIDUAL MEASUREMENTS — CHARACTERISTICS NOT DETERMINED

Data source: 1ISO 8258:1991, 1991, page 27, Table 8: data shown in the ISO standard are data 1-10. Because the
application of Western-Electric rules requires min. 15 measurements, data in the table are repeated, resulting in

20 values.

5/2/2011

Measrt N. Weight
[1] [9]
1 2,9
2 3,2
3 3,6
4 4,3
5 3,8
6 3,5
7 3
8 3,1
9 3,6
10 3,5
11 2,9
12 3,2
13 3,6
14 4,3
15 3,8
16 3,5
17 3
18 3,1
19 3,6
20 3,5

Book of Reference Examples EffiValidation 3.0
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X-chart (control chart for mean)

Window Results in EffiValidation 3.0:

Graph - Control Charts: Individual Measurements - Characteristics not Dete

Analytical Method: MO0DT - Material - DEMO project - Method Used - 2003-5-5-1
Validated Property: Analyte 1

COWMTROL CHARTS - STATISTICS

Statistics: Contral Chartz: Individual Measurements - Characteriztics not Determined

Upper Control Limit - JCL: 4,48600
Upper " arming Limit - /L 4,14070
Limit +1s: 3,79530

Central Line: 3,45000

Standard Deviation: 0,34533

Limit -1z 310470

Lower %W arning Limit - LwL: 2,75930
Lawwer Contral Limit - LCL: 2.47400

Fesults of the Application Western-Electic Rules:

42/56

alx

% Fririt
ﬂ Save as

[~ x-axis Descri

;‘Graph Klnstructions }\Statistics;"

Graph - Control Charts: Individual Measurements - Characteristics not Determing

Cortral Charts: Individual Measurements - Characteristics not Determined
10001 - Material - DEMO project - Method Used - 2003-5-5 - 4
Analyte 1

Average Measurement

ol =

M1 Close
% Frint

& Saveas

E

3 Settings

Default

‘

I~ =-awis Descri

\GraEh,{Instructions AStatistics /

R-chart (control chart for range)

Graph - Control Charts: Individual Measurements - Characteristics not Deter

Analtical Methad: MODDT - Material - DEMD project - Method Uszed - 2003-5-5-1
“alidated Property: Analpte 1

COMTROL CHARTS - STATISTICS

Statistics: Control Charts: Individual Measurements - Charactenistics not Determined

Upper Control Limit - UCL: 127240
Upper Warning Limit - WL 097810
Limit +1: 068379

Central Line: 0,38347

Standard Deviation: 0,29431

Results of the Application Western-Electric Rules:

a

(E3

% Frint
ﬂ Save as

Settings |

[~ w-awis Descr

Statistics
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Graph - Control Charts: Individual Measurements - Characteristics not Determ

Measured Range

Cortrol Charts: Individual Measurements - Characteristics not Determined
MO001 - Material - DEMO project - Method Used - 2003-5-5 -1

Anakyte 1

ol

% Print

& Save as

Settings

4

Default

[ w-asis Descri

\,Graghﬁlnstructions Statistics

4.3 REPEATED MEASUREMENTS — CHARACTERISTICS NOT DETERMINED

43/56

Data source: 1SO 8258:1991, 1991, page 22, Table 6.

Determined Central line of the weight for the control chart of the packaging process is 100,6 g and standard

deviation is 1,4

Subgroup N. Weight 1 Weight 2 | Weight 3 [ Weight 4 | Weight 5 Average | Range
[1] [9] [a] [a] [g] [9] [g] [9]
1 98,9 99,75 100,6 101,45 102,3 100,6 | 3,4
2 99,3 100,3 101,3 102,3 103,3 101,3 |4
3 98,5 99,05 99,6 100,15 100,7 99,6]2,2
4 98,25 99,375 100,5 101,625 102,75 100,5|4,5
5 97,5 98,7 99,9 101,1 102,3 99,914,8
6 97,6 98,55 99,5 100,45 101,4 99,5|3,8
7 98,35 99,375 100,4 101,425 102,45 100,4|4,1
8 99,65 100,075 100,5 100,925 101,35 100,5|1,7
9 100 100,55 101,1 101,65 102,2 101,1]2,2
10 98 99,15 100,3 101,45 102,6 100,3| 4,6
11 97,6 98,85 100,1 101,35 102,6 100,1|5
12 96,55 98,075 99,6 101,125 102,65 99,6 16,1
13 97,45 98,325 99,2 100,075 100,95 99,2135
14 96,85 98,125 99,4 100,675 101,95 99,415,1
15 97,15 98,275 99,4 100,525 101,65 99,4145
16 97,55 98,575 99,6 100,625 101,65 99,6|4,1
17 96,95 98,125 99,3 100,475 101,65 99,314,7
18 97,4 98,65 99,9 101,15 102,4 99,95
19 98,55 99,525 100,5 101,475 102,45 100,51 3,9
20 97,15 98,325 99,5 100,675 101,85 99,5|4,7
21 97,8 98,95 100,1 101,25 102,4 100,1| 4,6
22 98,2 99,3 100,4 101,5 102,6 100,4 | 4,4
23 98,65 99,875 101,1 102,325 103,55 101,149
24 97,55 98,725 99,9 101,075 102,25 99,914,7
25 98 98,85 99,7 100,55 101,4 99,7]13,4
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X-chart (control chart for mean)

Window Results in EffiValidation 3.0:

5/2/2011

Graph - Control Charts: Repeated Measurements - Characteristics Determined

Upper Contral Limit - UCL: 102, 48000
|Upper W aming Limit - WL 101,85000
Lirnit +12: 107,23000

Central Line: 10060000

Standard Desviation: 1.40000

Lirnit -12: 9997400

Lowwer % amming Limit - Lw/L: 33,34700
Lawwer Control Limit - LEL: 9872100

Results of the Application ‘Westerm-Electic Rules:
Fule 2: Mine Paints in & Fiow on One Side of the CL
Paints: 10-18

Poirts: 11-19

Pairts: 12-20

Paints: 13-21

Puaints; 14-22

Fule B: Four out of Five Points Dutzside the 1z Line on the Same Side of the CL
Points: 11-15

Paints; 12-16

Paints: 1317

Poirts: 14-18

Pairts: 15-19

Points: 16-20

Statistice: Control Charts: Repeated Measurements - Characteristics Determined AI

L4l

44/56

k3

al =

X1 Cloze
% Print
H Save az

Settings

[~ w-axis Descri

\-\Graph Elnstructions }\Statistics,"

Graph - Control Charts: Repeated Measurements - Characteristics Determined
Contral Charts: Repested Measurements - Characteristics Determined

MO00T - Material - DEMO project - Method Used - 2003-5-5 -1
Analyte 1

102 4

ol

[EX

X1 Cloze
% Print

H Save az

i

101 4

I
T
'
'
'
'

T
.
T
'
'
'
'
'
.
T
'
-
'
'
'
.

100 4

Mverage Measurement

99 4

i

Settings

Default

I
=
o
x.
-
=
o
)
2

_"‘-,Graph;{lnstluctions;{Statistics,ﬂ'
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R-chart (control chart for range)
Window Results in EffiValidation 3.0:

Graph - Control Charts: Repeated Measurements - Characteristics Determ ol =

Statistics: Control Charts: Repeated Measurements - Charactenistics D etermined

Upper Control Limit - ICL: 6,88520

Upper Warning Limit - LWw/L: 567560 % Frint
Lirnit +1z: 446600 ==

Central Line: 3,25640 & Save as

Standard Deviation: 1.40000

Fesult: of the Application western-Electic Bules: Settings |

Fule 2: Mine Paints in a Row ok One Side of the CL
Paints: 10-18

Points: 11-19

Paints: 12-20

Paints: 13-21

Paints: 14-22 [ wavis Descri
Paints: 15-23

Paints: 16-24

Points: 17-25

Rule &: Four out of Five Points Outside the 15 Line on the Same Side of the CL
Points: 10-14

Puointz: 11-15

Paints: 14-18

Foints: 17-21

Puoints: 20-24

\-\Graph Elnstructions }‘,Slatisticsf

Graph - Control Charts: Repeated Measurements - Characteriskics Determ al =l

Control Charts: Repested Measurements - Characteristics Determined
MOO0T - Material - DEMO project - Method Used - 2003-5-5 -1
Analyte 1

Frint

T = ———r = & |
— |

5 Settings
& Default |
§4_ Elaul
% 3 [~ mawis Descri
= .
2 |
a |
D T T T T T T E T T T T T
2 4 5 g 10 12 14 16 18 20 2 24
Time
_\-, Graph Alnstructions 4 5tatistics
4.4 REPEATED MEASUREMENTS — CHARACTERISTICS NOT DETERMINED
Data source: 1SO 8258:1991, 1991, page 24, Table 7.
Subgroup N. Average 1 |Average2 |Average3 |Average4 Average | Range
(1] [cm] [cm] [cm] [cm] [cm]  |[cm]
1 0,1898 0,1729 0,2067 0,1898 0,1898 |0,0338
2 0,2012 0,1913 0,1878 0,1921 0,2012 |0,0134
3 0,2217 0,2192 0,2078 0,198 0,2217 |0,0237
4 0,1832 0,1812 0,1963 0,18 0,1832 |0,0163
5 0,1692 0,2263 0,2086 0,2091 0,1692 |0,0571
6 0,1621 0,1832 0,1914 0,1783 0,1621 |0,0293
7 0,2001 0,1927 0,2169 0,2082 0,2001 |0,0242
8 0,2401 0,1825 0,191 0,2264 0,2401 |0,0576
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9 0,1996 0,198 0,2076 0,2023 0,1996 | 0,0096
10 0,1783 0,1715 0,1829 0,1961 0,1783 |0,0246
11 0,2166 0,1748 0,196 0,1923 0,2166 |0,0418
12 0,1924 0,1984 0,2377 0,2003 0,1924 |0,0453
13 0,1768 0,1986 0,2241 0,2022 0,1768 |0,0473
14 0,1923 0,1876 0,1903 0,1986 0,1923 |0,0110
15 0,1924 0,1996 0,212 0,216 0,1924 |0,0236
16 0,172 0,194 0,2117 0,232 0,172 0,0600
17 0,1824 0,179 0,1876 0,1821 0,1824 |0,0086
18 0,1812 0,1585 0,1699 0,168 0,1812 |0,0227
19 0,17 0,1567 0,1694 0,1702 0,17 0,0135
20 0,1698 0,1664 0,17 0,16 0,1698 |0,0100

X-chart (control chart fro mean)

Window Results in EffiValidation 3.0:

ol

5/2/2011

Analytical Method: MOODT - Material - DEMO project - Method Used - 2003-5-5 -1
W alidated Property: Analyte 1

CONTROL CHARTS - STATISTICS

Statistics: Contral Charts: Repeated Measurements - Characteristics not Determined

Upper Contral Limit - UCL: 021329
Upper W arning Limit - U'w/L: 020832
Lirnit +12: 0,19336

Central Line: 019239

Standard Deviation: 0,00597

Lirrit -13: 018542

Lower 'wharning Limit - L'w/L: 017848
Lower Cortrol Limit - LCL: 017143

|»

% Frint
ﬂ Save az

Settings |

I~ w-awis Descr
Resultz of the Application Western-Electric Rules:
Fiule 1: One Point Outside UCL or LCL
Paint: 18
Paint: 19
Paint: 20
Fiule 3: Six Decreasing [or Six Increasing] Points in a Row
Paints: 15-20
Fiule 5 Twao out of Three Points Outside UwL or L'wL
Paints: 17-19
Paints: 18-20
Riule B: Four out of Five Points Outzside the 1= Line on the Same Side of the CL
Paints: 5-3
Paints: 1218
Paints: 16-20
Rule &: Eight Points in a Row Beyond Either of the Two Lines
Points: 310 ZI
\ Graph fInstiuctions j, Statisticsf
Graph - Control Charts: Repeated Measurements - Characteristics nok De al =

Cortrol Chatts: Repeated Meazurements - Characteristics not Determined
W00 - Material - DEMO project - Method Used - 2003-5-5 - 1
Analyte 1

0,214

% PFrint
ﬂ Save az

i=]
[¥]

i=]

w

]
L

0194

Average Measurement

Settings |
Default |

I~ wawis Desci

\Glaeh,l{lnstructions i Statistics /
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R-chart (control chart for Range)

Window Results in EffiValidation 3.0:

5/2/2011

Graph - Control Charts: Repeated Measurements - Characteristics nok Dek

Analptical Method: MO007 - Matenal - DEMO project - Method Uzed - 200355 -1
Walidated Property: dnalyte 1

CONTROL CHARTS - STATISTICS

Statistice: Cantral Charts: Repeated Measurennents - Characteristics not Determined

Idpper Control Limit - UCL; 006542
Upper "W arning Limit - L 005317
Limit +1s; 0,04092

Central Line: 002367

Standard Dewviation: 001225

Resultz of the Application Westem-Electic Fules:

& Fiint |
M oo |

ﬂ Save az

Settings

[~ w-awis Descr

) Graph Trstructions I Statistics

Graph - Control Charts: Repeated Measurements - Characteristics not DEEerm
Control Charts: Repeated Measurements - Characteristics not Determined
MO0 - Material - DEMO project - Method Used - 2003-3-3 -1
Analyte 1

T
"
'
'
n
'

[l

[e=}

B
L

Measured Range

e S

(S | B

Frint

& Save as

d

Settings

J

Drefault

[~ wawiz Desci

4 Graph Alnstructions AStatistics /
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CHAPTER

CALIBRATION

5.1 LINEAR CALIBRATION

Data source: 1SO 8466:1, 1990, page 7, Table 5

Concentration Absorbance
[mg/l] [1]
0,05 0,14
0,1 0,281
0,15 0,405
0,2 0,535
0,25 0,662
0,3 0,789
0,35 0,916
0,4 1,058
0,45 1,173
0,5 1,303

Window Results in EffiValidation 3.0:

Unknown samples:

5/2/2011

Analytical Methad: MO007 - Material - DEMO project - Method Used - 2003-5-5 -1
' alidated Property: Analyte 1

CALIBRATION - STATISTICS

1. Calibration Model

Intercept [E stimate]: 0,018

Slope [Estimate] = 2 57527

Intercept Standard Deviation [Estimate] = 0.00353
Slope Standard Deviation [E stimate) = 0,01137
Confidence Interval for Intercept : 0,00986 - 0,02614
Confidence Interval for Slope: 254304 - 26015

2. Data Fitting

Fesidual Yariance [Estimate] = 0,00003

Fiesidual Standard Deviation [E stimate] = 0,00517
Correlation Coefficient = 0,93332

[C Coefficient = 067068

3. Calibration Limits:

Measurement on the Limit of D etection = 0,04685
Concentiation an the Limit of Detection = 0,0112
Measurement on the Limit of Quantification = 0,08056
Concentiation on the Limit of Quantification = 0,02423

' Results 4 nstructions 3 Statistics £

é Frint
Evpart

Absorbance
[1]

0,0542
0,854

1,123

0,01

Concentration
[mg/1]

N[NNI
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Window Results in EffiValidation 3.0:

Results - Calibration: Calibration Standards |
| Level | Description | Yalidated Property +- Confidence |nterval -
4 1 0,01408 MotQuant. | 7] §
2 032463 000438 0.3197 - 0.3295
3 0.42308 00051 04240 - 04342 % Pririk |
4 -0,00311 Mat Detected B |
_\-,FE esults A lnstructions 4 Statistics /
Graph - Calibration: Calibration Standards al =l

Calibration: Calibration Standards
MO00T - Material - DEMO project - Method Used - 2003-5-5 -1
Analyte 1

% Print

& Save az

8l Saves |
S Seting
__ Dot _|

Settings

Default

leasrt

f
a 0,05 0,1 015 02 0,25 03 035 o4 045 a5
“Wal Property

_"‘-,Graph,,"\"lnstluctions,n{Statistic:s,uIr

5.2 QUADRATIC CALIBRATION

Data source: 1SO 8466:2, 1993, page 8, Table 7

Concentration Absorbance
[mg/l] [1]
12 0,083
18 0,123
24 0,164
30 0,203
36 0,24
42 0,273
48 0,303
54 0,334
60 0,364
66 0,393
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Window Results in EffiValidation 3.0:

Statistics =]
Analptical Method: MO00T - Matenal - DEMO project - Method Used - 2003-5-5 -1
Walidated Property, finalyte 2

CALIBRATION - STATISTICS

1. Calibration bodel % PFrint
Intercept [Estimate): -0,00562 Expart

Slope of the Linear Term [Estimate] = 000767
Slope aof the Quadratic Term [Estimate] = -0,00003

2 Data Fitting:

Fiesidual Variance [Estimate] = 0.00000
Residual Standard Deviation [E stimate] = 0.00148

% Results Alnstructions 4 Statistics £

Unknown samples:

Concentration Absorbance
[mg/l1] [1]

0,084

0,123

0,32

0,024

Window Results in EffiValidation 3.0:

Results - Calibration: Calibration Standards #

| Lewvel | Description | Validated Property +- Confidence Interval -
4 1 1216727 060893 11,5580 - 12,7760
2 1780317 (0.60833 17,1940 - 18,4120
3 5091452 074133 50,1730 - 51,6560 & Frint
4 391168 060645 3.3082 - 45181 Evpont

T Fiesults {Tnstuctions £ Gtafistics [

Graph - Calibration: Calibration Standards al =l

Calibration: Calibration Standards
w0001 - Msterial - DEMO project - Method Used - 2003-3-5 -1
Analyte 2

""""""""""""" Settings

d

Drefault

leasrt

s

“al Property

_"\,Graph,lfdnstluctionsJ-'{Statistics;‘r
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6.1 FROM PRECISION DATA — MULTIPLE MEASUREMENTS

51/56

CHAPTER

UNCERTAINTIES

Data obtained by experimental measurements in a laboratory. Coverage factor: 2.0

Measrt 1 Measrt 2 Measrt 3 Measrt 4 Measrt 5 Measrt 6
Level 1 5 5,2 5,8 4,8 57 51
Level 2 25 24,7 24,1 25,8 24,6 24,3
Level 3 50,8 50,1 49,2 51 50,4 50,7
Window Results in EffiValidation 3.0:
Results - Uncertainties: From Reproducibility - Multiple Measurements Availab k|

5/2/2011

Charactenstics Walue
B | Calculated ¥ alue 26.79444
St Uncertainty 056224
Rel. 5t. Uncertainty (%) 203834
Coverage Factor 2
Expanded St. Uncertainty 112448
Rel. Expanded Uncertainty 419667

Concluzion: Expanded St Uncertainty iz 1,12448. Relative Expandad Uncertainty iz 4,20 %,

S Print |
B oo |

E=port

l

4 Riesults {Instuctions ALochian fGbbs AGRUBbs Par T st D won i Nomalty |

Graph - Uncertainties: From Reproducibility - Multiple Measurements Ave

Anal

Uncertainties: From Reproducibility - Multiple Messurements &vailable
w0001 - Material - DEMO project - Method Uzed - 2003-5-5 - 1

Deviation from Average

\Glaghﬂlnstluctionsg
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6.2 FROM PRECISION DATA — PARALLEL MEASUREMENTS

52/56

Data source: D.L. Massart et al., Handbook of Chemometrics and Qualimetrics, Part A, Elsevier, Amsterdam,
1997, page 30, Table 2.4. Coverage factor: 2.0

Experiment Measrt 1 Measrt 2
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 - Uncertainties: From Reprodu;

cibility - Parallel Measurements Availabl

Characteristics Walue =
P | Calculated Value 4290425 CHL
St. Uncertainty 014583
Rel. 5t. Uncertainty (%] 033389 % Frirt |
Coverage Factor 2 E-— |
Expanded 5t Uncertainty 029166
Rel. Expandad Uncertainty 067978
ol
Conclusion: Expanded 5t Uncertainty is 0,23166. Relative Expanded Uncertainty is 0,68 %
-\Hesultsﬁlnstructions;{Cochran;"
Graph - Uncertainties: From Reproducibility - Parallel Measurements Avai al =l
Uncertainties: From Reproducibility - Parallel Measurements Available
hA0001 - Waterial - DEMO project - Method Used - 2003-5-5 -1
,.é.ﬂﬂMf 1
A 0,225
. . . e . . . . . & pin_|
L I R S S R S ]
075 : : : : | : : & Saveasl
015 1= ----------- b--- oA 0138 HOga k- ------ i
o ' 1
& : g . 0,055 [ o055
b Bl 0E S |
£ 0, 1 H 1 1 H 1
£ Op---ipeeeesgi--- UMD Jromcliooo e hEEEEEE LR EEE EEEEEEE EEEEEEE! SREEEE .
—-U 0z | ' ' ' ' ' ' '
S [-00a45 ' 7 '
e I
% i i 0,095 | i ; : D [oge )=t
TR S S @ ------ fuleieiaiety o R e eeetelels -I: 105
—_— : : :
S S o OO S SO Bl ==t ECEE S|
-0.2"'"? ..................... amm] ey
+ + t + ; t + + t +
2 4 ] g 10 12 14 16 18 20
Level

\Graeh,-{lnstructions I
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6.3 FROM CONTROL CHART — INDIVIDUAL MEASUREMENTS

53/56

Data source: I1SO 8258:1991, 1991, page 27, Table 8: data presented in the 1SO standard are 1-10. Because the
application of the Western-Electric rules requires min. 15 measurements, data in the table are repeated, resulting

in 20 values.

Window Results in EffiValidation 3.0:

Results - Uncertainties: From Control Chart - Individual Measurements Available

Measrt N. Weight
[1] [a]

1 100,6
2 101,3
3 99,6
4 100,5
5 99,9
6 99,5
7 100,4
8 100,5
9 101,1
10 100,3
11 100,1
12 99,6
13 99,2
14 99,4
15 99,4
16 99,6
17 99,3
18 99,9
19 100,5
20 99,5

| Characteristics Yalue
P Calculated Yalue 100,01
St. Uncertainty 049933
Rel. St. Uncertainty [7] 0.43328
Coverage Factor
E=panded 5t. Uncertainty 093867
Rel. Expanded Uncertainty 093857

Concluzsion: Expanded St Uncertainty iz 099867, Relative Expanded Uncertainty is 1,00 .

[

\,Fiesultsﬂ Instructions /

% Frint
Export

Graph - Uncertainties: From Control Chart - Individual Measurements Availa

Uncertainties: From Contral Chart - Indivicual Messurements Availakle
W0001 - haterial - DEMO project - Method Used - 2003-3-5 -1

Analyte 1

T

% Frint
ﬂ Save as

101

Al

Measrt
.
]
(=)

A

99 1+

1} 2 4

Settings |
Default |

\Graehﬂlnstructions;’
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6.4 FROM CONTROL CHART — REPEATED MEASUREMENTS

54/56

Data source: 1SO 8258:1991, 1991, page 24, Table 7.

Subgroup N. Average 1 |Average2 |Average3 |Average4
[1] [cm] [cm] [cm] [cm]
1 0,1898 0,1729 0,2067 0,1898
2 0,2012 0,1913 0,1878 0,1921
3 0,2217 0,2192 0,2078 0,198
4 0,1832 0,1812 0,1963 0,18
5 0,1692 0,2263 0,2086 0,2091
6 0,1621 0,1832 0,1914 0,1783
7 0,2001 0,1927 0,2169 0,2082
8 0,2401 0,1825 0,191 0,2264
9 0,1996 0,198 0,2076 0,2023
10 0,1783 0,1715 0,1829 0,1961
11 0,2166 0,1748 0,196 0,1923
12 0,1924 0,1984 0,2377 0,2003
13 0,1768 0,1986 0,2241 0,2022
14 0,1923 0,1876 0,1903 0,1986
15 0,1924 0,1996 0,212 0,216
16 0,172 0,194 0,2117 0,232
17 0,1824 0,179 0,1876 0,1821
18 0,1812 0,1585 0,1699 0,168
19 0,17 0,1567 0,1694 0,1702
20 0,1698 0,1664 0,17 0,16
Window Results in EffiValidation 3.0:
|
| Characteristics | Yalue | o
| Calculated Value 019239 )
St Uncertainty 0.00857
Rel 5t Uncertainty (%] 362117 % Prink
Coverage Factor 2 9
Expand?ad St. Uncertainty 001393
Rel Expanded Uncertainty 7.24234
=
Conclusion: Expanded 5t. Uncertainty is 001393, Relative Expanded Uncertainty is 7,24 %,
T Results fnstructions JCachian fGubbs f Gubbs Pai T est{Dison {Hamalty §
J-1ES

Uncertairties: From Control Chart - Repested Measurements
MOO0T - hiaterial - DEMO praject - Method Used - 2003-3-5 -1
Snalyte 1

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

% Frint
ﬂ Save az

Settings |
Default |

\Gragh,{lnstructions I
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6.5 EXPERT ESTIMATE

55/56

Data source: not found. Data obtained by experimental measurements in a laboratory. Coverage factor: 2.0

Uncertainties: Expert Estimakte

x|

Combined St. Uncertainty: ID,455E‘ ﬁl

Coverage Factor: |2 vl I-L Cloze |
8 Caloulate
5 Frint

[ History |

Window Results in EffiValidation 3.0:

Results - Uncertainties: Expert Estimate

| Characteristics |Value |
St Uncertainty 0.456
Coverage Factor 2
| Expanded St. Uncertainty 0.3z

Conclugion: Expanded Standard Uncertainty iz 0,972,

\,Fiesultsﬂ Instructions /

AL

%Print |
Export |

6.6 FROM PARTIAL UNCERTAINTIES

EURACHEM/CITAC Guide, Quantifying Uncertainty in Analytical Measurement, Second Edition, June 1999,

Example 3.

y = (1000*x1*x2*x3)/(x4*(8*x5+5*x6+4*x7+x8)*x9). Coverage factor: 2.0

Source Value St. uncertainty
X1 0,3888 0,00013

X2 1 0,00029

X3 14,89 0,015

X4 18,64 0,016

X5 12,0107 0,00046

X6 1,00794 4E-5

X7 15,9994 0,00017

X8 39,0983 5,8E-5

X9 15 0,011

Window Results in EffiValidation 3.0:

esults - Uncertainties: From Partial Uncertainties

Characteriztics | Walue
| Caleulated Value 010139
|5t Uncertainty 0,006
__|Rel. 5t Uncertainty (%] 015766
| |Coverage Factor 2
| |Expanded 5t. Uncertainty 0,00032
__|Rel. Expanded Uncertainty 031532

Conclugion: Expanded 5t. Uncertainty iz 0,00032. Relative Expanded Uncertainty iz 0,32 %,

[

4 Results Alnstructions fCochran /

& Frint |
By ot |

E =port
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Graph - Uncertainties: From Partial Uncertainties ol =

Uncertainties: From Partial Uncertainties
W00 - Material - DEMO project - Method Used - 2003-5-5 - 1
Analyte 1
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