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e 16.2 Internal Quality Control (1QC)

16.2.2 Process controls

16.2.3 Replicate testing
16.2.4 Spiked samples

16.2.5 1QC assessment using control charts (see ISO 11133, Annex G).
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16.2.2 Process controls

Blank samples

Positive control organisms

Negative control organisms (atypical
and non-target)

Negative control organisms (inhibition)

Process control test microorganisms

¥ aoly — pgw alinb — S pels (539L8 load 55 50 — ol (ciriuo 5 e — Jol & (535 50 yidd
ANITAFA tolpon M= PEYCFIVIGPEYFIPY : ulod olo o lod



44 palao b LT - ﬁ ~§L

sl sLaet 31 yluob! (1SO 7218:2020) & It 15 wis

16.3 External

Quality
Assessment (EQA)

other Inter-laboratory
comparison (ILC) tests

proficiency testing (PT)
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INTRA-LABORATORY
REPEATABILITY

REPEATABILITY REPRODUCIBILITY

SAMPLE: SAME
OPERATOR: DIFFERENT
INSTRUMENT: DIFFERENT
TIME PERIOD: LONG
CALIBRATION: DIFFERENT
LAB: DIFFERENT

SAMPLE: SAME
OPERATOR: DIFFERENT
INSTRUMENT: SAME / DIFF.
TIME PERIOD: LONG
CALIBRATION: DIFFERENT
LAB: SAME

SAMPLE: SAME
OPERATOR: SAME
INSTRUMENT: SAME
TIME PERIOD: SHORT
CALIBRATION: SAME
LAB: SAME
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T-Test:
P-value > o
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Descriptive Statistics: result

Statistics

Vanable

N N* Mean StDev Minimum Median Maximum Range

result 20

0 20000 0.0253 19.950  20.000 20,050 0.100

Descriptive Statistics: result

Statistics

Vanable tec N N* Mean StDev  Minimum Median Maximum Range

result a 10 o 200000 0.0081786 19.990 20,000 20010 D.0200
b

10 o 20,000 0.0359 19.950 20.000 20.050 0.100
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Stat > Basic Statistics > 2-Sample Poisson Rate

Stat > Basic Statistics > 2-Sample Poisson Rate > Options
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axol> 99 ubd amylio g yLoT 90 3T —Y(2-Sample Poisson Rate) ’ﬁ o ,A..,‘,

Stat > Basic Statistics > 2-Sample Poisson Rate

Stat > Basic Statistics > 2-Sample Poisson Rate > Options

2390, 0 A5l 15 O yge 4 Minitab 80 s 5 5 esliiwl b (gylel yg05l ol @

Two-Sample Poisson Rate et
C1 IEh:-th samples are in one column LI
Samples: I C1
Sample IDs: I c2

Erequency column: I[ (optional)

Help |

Options...

DK Cancel

Confidence level:

Two-5Sample Poisson Rate: Options X

Difference = (sample 1 rate) - (sample 2 rate)

']
E Ln
=]

Hypothesized difference: | 0.0

Alternative hypothesis: IDiFFerence = hypothesized difference LI
Test method: IEstimate the rates separately LI
Lengths of observation: Il.U (time, items, area, etc.)

Help | oK Cancel |
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Test and Cl for Two-Sample Poisson Rates: C1, C2

Method

Aqr Poisson rate of C1
A= Poisson rate of C2
Difference: A, - Az

Descriptive Statistics

Total Sample
Sample M Ocourrences Rate
| 5 27700 5540
c2 5 27800 550

Estimation for Difference

Estimated 95% CI for
Difference Differeance

-20 {(-112.247, 72.2474)

Test

rull hypothesis
Altermative hypothesis

Ho: daq - Az =0
H1:|-"'L-1‘}L:#D

FAethod Z-Value P-Value
Exact D.674
rHMormal approximation 042 2.671
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(ANOVA) il 1

o continuous

thesis

mpare
ndent

.c,
S
e
c3
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-+
Analysis

ortest

ANOVA

i~ OAERT DL NS
‘2 SA8E0E
D8 E Qs Y
meanso §>_E 8 Evarlable . ) ] .
standard - ® deviations 8 /al = /”:. ./l-, 7“9 .
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Ho: Y1 = Y2 = Y3 =" = Jn
Hi: otherwise

2390 0 A5l 55 G yge 4 Minitab 38l s 5 5l edlisl b gylol 9050 oyl
Stat > ANOVA > Test for Equal Variances >  Options (M Use test based on normal distribution)

Stat > ANOVA > One-Way >  Options (M Assume equal variances)
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@ @ By s LAB NAME RESULT
o« & T

@?1 i LAB 1 3.7781 3.7558 3.7075

a @ LAB 2 3.6720 3.6532 3.6720

LAB 3 3.7634 3.6812 3.5797
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Test for Equal Variances: C2 versus labs

Method

Null hypothesis All variances are equal
Alternative hypothesis At least one variance is different
Significance level o =0.05

Bartleft’s methad is used. This method is accurate for normal data only.

95% Bonferroni Confidence Intervals for Standard Deviations

labs N StDev o

LABT 3 0.0360831 (0.0164939 0.394511)
LAB2 3 0.0108542 (0.0049607,0.118653)
LAB3 3 0.0541984 (0.0247704, 0.592473)

Indivigual confidence level = 98.3333%

Tests

Test
Method Statistic  P-Value

Bartlett 314 0208

Test for Equal Variances: C2 vs labs

Y asly = pows b —S el (59l Sloas 35 0 — Jol (ixiuo S el — Jol 1 535 50 233
A= FEYFIFIGFFYFIFY : oled sla oo

AP A ol o

Method

MNull hypothesis
Alternative hypothesis
Significance level

O (ANOVA) il g 36T 31 ooliiu b anolo 93 3 i 9lis amslio —A M

One-way ANOVA: C2 versus labs

All means are equal
Mot all means are equal
o =0.05

Equal variances were assumed for the analysis.

Factor Information

Factor Levels Values

labs 3 LAB1, LABZ, LAB3

Analysis of Variance

Source  DF Adj 55

AdjMS  F-Value P-Value

labs 2 0.018389
Error 6 0.008715
Total 8 0027104

Model Summary

0.009194 6.33 0.033

0.001453

S R-sq R-sgiadj) R-sqipred)

0.0381126 67.85%

Means

labs Mean

37.13% 27.65%

StDev 95% Cl

LABZ
LAB3

Pooied StDev = 0.0381126

3.66573 0.01085 (3.61189, 3.71958)

M

LABT 3 37471 0.0361 (3.6933, 3.8010)
3
3 36414 0.0542 (3.5876, 3.6953)

&
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Test for Equal Variances: C2 vs labs Interval Plot of C2 vs labs
95% CI for the Mean
Bartlett's Test
P-Value 0.208 3.80 T

3.75

LABL }

S LB H y 370,
S
3.65
LAB3 - } ° } 3.60-
LAB1 LAB LAB3
00 01 02 03 04 05 06 labs
95% Bonferroni Confidence Intervals for StDevs The pooled standard deviation is used to calculate the intervals.
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Fisher Pairwise Comparisons

Grouping Information Using the Fisher LSD Method and 95% Confidence LAB2 - LABL

labs N  Mean Grouping
LABT 3 37471 A

LAB2 3 3.66573 B
LAB3 3 36414 B

LAB3 - LAB1

Means that do not share a letter are significantly different.

Fisher Individual 95% Cls

LAB3 - LAB2-

If an interval does not contain zero, the corresponding means are significantly different.

Fisher Individual 95% Cls
Differences of Means for C2

n @ (ANOVA) il y19 30T 31 o0liiw! b anole 99 31 L 29l amglio —A ’ﬁ

&

~,.a-.~ ki s

020

05 010 -0.05
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ASTM E691: Conducting an Interlaboratory Study to Determine the Precision of a Test Method
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Table 7 — Indicators for Mandel's k1 and k statistics at the 5 % significance level

k

P L n

2 3 4 5 6 7 B 9 10
3 1,16 1,65 1,83 1,45 1,40 1,37 1,34 1,32 1,30 1,29
4 1,42 1,76 1,58 1,50 1,44 1,40 1,37 1,35 1,33 1,31
5 1,57 1,81 1,62 1,53 1,46 1,42 1,39 1,36 1,34 1,32
B 1,66 1.85 1,64 1,54 1,48 1,43 1,40 1,37 1,35 1,33
7 1,71 1.87 1,66 1,55 1,49 1,44 1.41 1,38 1,36 1,34
8 1,75 1,88 167 1,56 1,50 1,45 1,41 1,38 1,36 1,34
9 1,78 1,80 1,68 1,57 1,50 1,45 1,42 1,39 1,36 1,356
10 1,80 1,90 1,68 157 1,50 1,46 1,42 1,39 1,37 1,35
1 1,82 1,91 1,69 1,58 1,51 1,46 1.42 1,39 1.37 1,35
12 1,83 1.92 1,69 1,68 151 1,46 1,42 1,40 1,37 1.36
13 1.84 1,92 1,69 1,58 1.51 1,46 1,43 1,40 1,37 1,35
14 1,85 1,82 1,70 1,59 1,52 1.47 1.43 1,40 137 1.3b
15 1.86 1,93 1,70 1,69 1,52 1,47 1,43 1,40 1,38 1,36
16 1,86 1,93 1,70 1,59 1,562 1.47 1,43 1,40 1,38 1,36
17 1,87 1,83 1,70 1,59 1,52 1,47 1,43 1,40 1,38 1,36
18 1,88 1,828 1,71 1.69 152 1,47 1.43 1,40 1,38 1,36
19 1,88 1,83 1,71 1,59 1,52 1,47 1,43 1,40 1,38 1,36
20 1,89 1.84 1,71 1.69 1,52 1,47 1,43 1,40 1,38 1,36
21 1,89 1,94 1.7 1,60 1.52 1,47 1,44 1.41 1,38 1,36
22 1,89 1,84 1,71 1,60 1,52 1,47 1.44 1,41 1,38 1,36
23 1,90 1,84 1,71 1,60 1,53 1,47 1,44 1,41 1,38 1,36
24 1,90 1,84 1,7 1,60 1,53 1,48 1,44 1,41 1,38 1,38
25 1,90 1,84 1,71 1,60 1,53 1,48 1,44 1,41 1,38 1,36
26 1,90 1,84 1,71 1,60 1,53 1.48 1,44 1,41 1,38 1,36
27 1,91 1,24 1,71 1.60 1,53 1,48 1,44 1.41 1,38 1,36
28 1,91 1,84 1.7 1,80 1,53 1,48 1,44 1,41 1,38 1,36
29 1,91 1.84 1,72 1,60 1,53 1,48 1.44 1.41 1.38 1,36
30 1,91 1,84 1,72 1,60 1,53 1,48 1,44 1,41 1,38 1,36

p = number of laboratories at a given level

n = number of replicates within each laboratory at that level

NOTE — Supplied by Dr. J. Mandel and published with his permission.
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LAB NAME RESULT

LAB 1 3.7781 3.7558 3.7075

LAB 2 3.6720 3.6532 3.6720

@ @ LAB 3 3.7634 3.6812 3.5797
@s i' B

%
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Editor | Tools Window Help Assistant

Run an Exec

| + ' Cuality Trainer

Op [l NHOCEDOR

Microsoft Calculator
j Motepad

= Windows Explorer

» ErE—

Help |

Mumber of times to execute: I 1

Select File |

Cancel |

[==]

Toolbal Ryn an Exec

IT Status | Run an Exec file that contains a series of Minitab Session

commands.

B2 Custormize..

Options...
..'. Manage Profiles...

File Srruiritr

m @ K,h5,!»7@&@&3‘»&1me,é}'&&“%lﬁ-*ﬁ

&

A—a-h--.}-h -

m Run an Exec

T

I This PC
) 3D Objects
[ Desktop
Documents
; Downloads
J'J Music
[&] Pictures
B videos
i Local Disk (C:)
= Local Disk (D:)
- Local Disk (E:}
- Local Disk (F:)

< Local Disk (B} » Quality Tools » EQA » example

Organize * Mew folder

Mame

| ] H&K 18.mtb
[ ] HaK.mtb

W

8/20/2018 5:44 PM
8/19/2018 1:03 PM

2
W] Search example yel
=~ M @

Type Size

MTE File 2KB
MTE File 2KB

File name: | H&K 18.mthb
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TABLE 5 Critical Values of h and k at the 0.5 %% Significance Level
Critical Mumber Critical valuas of k
walug of of labs Mumber of replhcates pear lab, n
h P 2 3 4 5 B 7 a8 9 10
1.15 3 1.72 1.67 1.61 1.56 1.52 1.4 1.47 1.44 1.42
1.49 4 1.95 1.82 1.73 1.66 1.60 1.56 1.532 1.50 1.47
1.74 5 2.11 1.82 1.75 1.71 1.65 1.60 1.56 1.53 1.50
1.92 & 2.22 1.98 1.84 1.75 1.68 1.63 1.59 1.55 1.52
2.05 T 2.20 2.03 1.87 1.77 1.70 1.65 1.60 1.57 1.54
2.15 a8 2.36 2.06 1.9 1.79 1.72 1.66 1.62 1.58 1.55
2.23 aQ 2.41 2.09 1.92 1.81 1.73 1.67 1.62 1.59 1.56
2.29 10 2.45 2.11 1.93 1.82 1.74 1.68 1.62 1.59 1.56
2.24 11 2.49 213 1.4 1.83 1.75 1.60 1.64 1.60 1.57
2.38 12 2.51 214 1.9 1.84 1.76 1.60 1.64 1.60 1.57
2.41 13 2.54 215 1.96 1.84 1.76 1.70 1.65 1.61 1.58
2.44 14 2.56 2156 1.97 1.85 1.77 1.70 1.65 1.61 1.58
2.47 15 2.57 217 1.98 1.86 1.77 1.71 1.66 1.62 1.58
2.49 16 2.59 218 1.98 1.86 1.77 1.71 1.66 1.62 1.58
2.51 i7 260 2149 1.90 1.86 1.78 1.71 1.66 1.62 1.50
2.53 18 2.61 2.20 1.95 1.87 1.78 1.72 1.66 1.62 1.5
2.54 19 2.62 2.20 2.0 1.87 1.78 1.72 1.67 1.62 1.59
2.56 20 263 2.21 2.0 1.87 1.78 1.72 1.67 1.63 1.50
2.57 21 2.64 2.21 2.0 1.88 1.78 1.72 1.67 1.63 1.50
2.58 22 2.65 221 2.1 1.88 1.79 1.72 1.67 1.63 1.5
2.59 23 2.66 222 2.1 1.88 1.79 1.72 1.67 1.63 1.59
2.60 24 Pl 222 2.01 1.88 1.78 1.73 1.67 1.63 1.60
2.61 25 267 2.23 2.1 1.88 1.79 1.73 1.67 1.63 1.60
2.62 26 2,67 223 2.02 1.89 1.80 1.73 1.68 1.63 1.60
2.62 27 2.68 2.23 2.02 1.89 1.80 1.73 1.68 1.63 1.60
2.63 28 2.68 223 2.02 1.89 1.80 1.73 1.68 1.63 1.60
2.64 249 269 2.24 2.02 1.89 1.80 1.73 1.68 1.64 1.60
2.64 30 269 2.24 2.02 1.89 1.80 1.73 1.68 1.64 1.60

See Saction ¥ 1.2 for derivations and calculation formulas for calculation of critical values for the h and & ﬁDFHEiS:t-EI-I'l-E}I' statistics.
For calculation of tha / critical values sea BEg X1.5 im X1.2.2.1.
For calculation of the & critical values sea Eqg X1.13 in X1.2.3.2.
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