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General
This PT was provided by AQS Badéirttemberg as a subcontractor for @wenvironment limited,
Brunel Huse, Volunteer Way, Faringdon, Oxfordshire SN7 7YR, United Kingdoshalf of United
Kingdom Water Industry Research (UKWIR)
Infour rounds the following determinands were to be measured:
1 UKWIRL316
o0 Estrone(El)
o0 17 -EstradiollE2)
0 177-Ethinylestradio(EE2)
1 UKWIRL4/16
o Atenolol
o Carbamazepin
o Erythromycin
0 Propranolol

1 UKWIRL5/16
0 Cypermethrin
1 UKWIRLE/16

o Diclofenac

The P$wereexecuted and evaluated according to the requirementtS® 13528: 2015.

PT design
Each participant received the following samples:

1 3spiked samples for the determination of the respective determinandgtan a filtered
surface water sample in 106@l-ground bottles with groundn stogper
1 1blank sampleof the filtered surface water

The concentrations of the analytes of the spiked samples were chosen according to the requirements

of UKWIR based on theuropean Regulation for Environmental Quality Standard (Directive
2008/105/EG on environmental quality standards in the field of water policy).

The samples were cooled directly after preparation and dispatched with freezer packs added to the

packages bgxpress service (TNT). Participants were requested tostdrtthe analysis one day
after receipt ofthe samples at the latest.
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Analytical methods

The participants were free to choose a suitable method, but the following limits of quantification
were required:

Determinand Required LOQ in pg/l
Estrone(E1) 0,01
17R-EstradiolE2) 0,01

17" -Ethinylestradio(EE2) 0,0012
Atenolol 0,02
Carbamazepin 0,2
Erythromycin 0,2
Propranolol 0,02
Cypermethrin 0,0004
Diclofenac 0,02

The samples had to be analysed in duplicate over the complete method (sample preparation and
measurement). The participants were asked to submit the results as average valggismth three
significant digits.

Evaluation procedure

The statistical evaluation was executed accordint5to 13528:201%ith the combined estimator
Hampel/Qmethod, a method of robust statistics.

The assigned valugpwasderived from theformulation of the spiked sampled-or all parameters no
matrix content was considered.

The uncertainty of the spike was calculated from a complete uncertainty budget according to GUM.
¢KS SELIYyRSR dzy OSNIil Ay(iAasSa 2F GKS YSIy @It dSa
ISO 13528 (Statistical Methods fdse in Proficiency Testing by Interlaboratory Comparisons) as

.. ..S
Upean = 2Q@25 o=

Jn
with:

sk reproducibility standard deviation

n number of data for this level

2 coverage factor for the expanded uncertainty

1,25 correction factor (according to 133528 to be used for robust methods)

2 ¥

¢KS &0l yRINR RSGALI A2y wak candlaleli® dcdo@an&yithahe I 4 4 SaaYSy

QdZNB LIS Yy v ! ky7025%NBOGAGSY

A zscore was calculated for each measurement result derived from the assighesby and the
standard deviation for proficiency assessmept

W w

a

The assessment of the results was as follows:

|z] XR.0 satisfactory
20<|z| <30 guestionable
|z] %3.0 unsatisfactory

page2 of 5



UKWIR PTs 13/16 to 16/16 AQS \?\?{?r??émberg

Results of evaluation

Number ofparticipants:

PT round Determinands Number of participants Number of participants reporting
results
UKWIRL3/16 | Estrone (E1) 14 12

17 -Estradiol (E2)
m T-Ethinylestradiol (EE2)

UKWIR 4/16 | Atenolol 15 14
Carbamazepin
Erythromycin
Propranolol
UKWIRL5/16 | Cypermethrin 6 6
UKWIR &/16 | Diclofenac 5 5

In the following figure the percentage of satisfactory, questionaléunsatisfactory results are

illustrated.
100,0% -
80,0% -
e
< 60,0% -
L= ]
c
S
o 40,0% 1 m unsatisfactory
: -
20,0% - B questionable
W satisfactory
0,0% -
@ o A > O S0 o
N &) o' O N0 N N D 2
O @\ @E} RS &Q @Ab &‘5“ K‘?‘(\
< B S & & G Q ,;(g’ N0
Py <<'§\ P & C
&
N

Explanation of tables and graphs in the appendix

The appendix contains the PT d&ba all parameters and all samples in tables and graphs. For each

parameter the following illustrations are given:

Parameter table

In these tables the following values for each concentration level are listed:
1 assigned value pg/l
1 expanded uncertainty ahe assigned value in %
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9 standard deviatiorof the data set in pg/lcalculated usinthe Qmethod (due to the often
low number of participants this standard deviation estimate is not very reliable)
9 standard deviation for proficiency assessmenugdl for the calculation of &cores (25 % of
the assigned value)
rel. standard deviation for proficiency assessment in %
tolerance limits above and belowjg/land% f A YA G F2NJ [ aaSaavySyd | a
number of values in this level
number of not satisfat 2 NBE @ f dzSa o0 WIjdzSadAz2ylofSQ 2NJ dzyal
assigned value and the penttage of these values in total

= =4 =4 =4

Mean vs. spiked amount
Here theassigned valueare showrversus the spiked amount aketerminand including the
respectve expaded uncertainties (k=2)

Relative standard deviation

The diagrams for the rel. standard deviation vs. the assigned value show the values compared to the
fixed standard deviation for proficiency assessment (horizontal line at 25%) and the concentration
dependence.

Used methods
The percentage of analytical techniques used are shown here.

Sample table
In this table all results of the participants are noted together with uncertainties (where reported). For

these uncertaintieg-scores (zetscores) arealculated according to the formula
W W

0 0

With

x = result of the participant

Xot = assigned value

Ul LI NIAOALI yiQa adlkyRINR dzyOSNIiF Ayie

Uxpt = Standard uncertainty of the assigned value
z-scores can be used for the plabifity check of measurement uncertainties. The type of assessment
is equivalentto thatof # O2 NS &a s A®PSd |y | 6a2tdziS GFtdzS 2F X H3
z-scores above this value indicate an underestimation of the measurement uncertainty.
This table also contains the assigned value and its uncertainty as well as the tolerance limits
(z =£,0).

Sample grapk of concentrations
Pff LINIOAOALI YGEAQ NBadzZ §ax a2NISR F2N gt dzSax | N
value andts uncertainty as well as the tolerance limits are also included.

z-score graphs
In a similar way the-gcores attributed to the participanfdesults are shown here versus the
laboratory codes.

Graphs of expanded uncertainty
The expanded uncertaintg shown if laboratories reported uncertainties.

y-score graphs

LF f1 02N 02NRSa NBeiwEH SBulatxyaddaelshonntérdusStiielaboratory
codes.
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UKWIR 13/16
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2 8| 38| 52| 58| 5 8 S| 2| 5| &8|2|3|38]| 8
110,0252 2,67|0,0040]0,0063| 25,00|0,0377]0,0126(50,00]-50,00{ 11| O] 1] 9,1
210,0316] 3,10{0,0039|0,0079| 25,00]0,0474|0,0158|50,00(-50,00( 11| 6 1|63,6
3/0,0542] 2,61(0,0110{0,0135| 25,00]0,0812|0,0271|50,00(-50,00( 10 2| 1]30,0
sum |32 8| 3|34,4
Mean vs.spiked amount
estrone
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0,015 1
0,01
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added amount in pg/I
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Relative standard deviation

AOS Sfl'?r??e_mberg

30

25
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15

10

rel. standard deviation in %

estrone
r= — =
| B | - | |
X
X
0,01 0,02 0,03 0,04 0,05 0,06
concentration in pg/I

25 % is the value used as standard deviation for proficiency assessment.

Used methods
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used methods for estrone
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18,75

9,38

I

HPLC-MS/MS - SPE Others

GC-MS - SPE - derivatisation
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UKWIR PTE3/16 t016/16 ¢ Appendix A Wirttemberg
UKWIR 13/16 estrone - 1
assigned value [pg/l]* 0,02516(+ 0,00067
upper tolerance limit [ug/1] 0,03773
lower tolerance limit [ug/l] 0,01258
lab code |result [ug/l] + z-score [z-score |assessm.*
3 0,0147 -1,7 s
4 0,020736 -0,7 S5
7 0,02 -0,8 S5
8 0,0194 -0,9 S
10 0,018 -1,1 s
11 0,0325 1,2 s
15 0,066 0,03| 2,7 6,5 u
16 0,016 0,002 -8,7 -1,5 S
18 0,019 -1,0 S
19 0,032 0,009 1,5 1,1 S
24 0,0204 0,006 -1,5 -0,8 S

* The stated uncertainty of the assigned value is the expanded
uncertainty with a coverage factor k=2 corresponding to a
confidence level of about 95%

** g = satisfactory, g = questionable, u = unsatisfactory

estrone -1
0,07
o
0,06
";-5 0,05
=
£
c 0,04
°
=}
m
£ 0,03 ® ®
L+
E ____________________________________________________________________________________
S 0,02 e © o © e ©
® o
0,01
0
« © =) © © ~ 8 = 2 pa o
lab code
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Z-score

estrone -1

NERRE

-2

-3

~ <t < @ —
o~ — —

lab code

15

expanded uncertainty in pg/l

estrone -1

0,035

0,03

0,025

0,02

0,015

0,01

0,005

16

24

lab code
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estrone -1

-2

{-Score

4

-6 -

-10

16
24
19
15

lab code
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Wirttemberg
UKWIR 13/16 estrone - 2
assigned value [ug/l]* 0,03158(+ 0,00098
upper tolerance limit [pg/l] 0,04737
lower tolerance limit [ug/l] 0,01579
lab code |result [ug/l] + z-score [z-score |assessm.*
3 0,0125 -2,4 q
4 0,016959 -1,9 S5
7 0,0167 -1,9 S5
8 0,0159 -2,0 S
10 0,015 -2,1 q
11 0,0254 -0,8 s
15 0,091 0,041] 2,9 7,5 u
16 0,011 0,001{ -29,4 -2,6 q
18 0,016 -2,0 S
19 0,021 0,006 -3,5 -1,3 S
24 0,0171 0,005| -5,6 -1,8 S

* The stated uncertainty of the assigned value is the expanded
uncertainty with a coverage factor k=2 corresponding to a
confidence level of about 95%

** g = satisfactory, g = questionable, u = unsatisfactory

estrone - 2
0,1
0,09 o

0,08

o
~l

i

pg/l
[an]

o
o
)]

o
o
w

o
[an]
B

concentration in
\-D

o

A

lab code
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estrone - 2
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lab code
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estrone - 2
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lab code
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Wirttemberg
UKWIR 13/16 estrone - 3
assigned value [ug/1]* 0,05416(+ 0,00142
upper tolerance limit [ug/l] 0,08124
lower tolerance limit [ug/l] 0,02708
lab code |result [ug/l] + Z-score [z-score |assessm.*
3 0,0262 -2,1 q
4 0,03601 -1,3 S
8 0,0362 -1,3 s
10 0,031 -1,7 s
11 0,0514 -0,2 s
15 0,111 0,05| 2,3 4,2 u
16 0,027 0,003| -16,4 -2,0 S
18 0,033 -1,6 s
19 0,044 0,013 -1,6 -0,8 s
24 0,0341 0,01 | -39 -1,5 s

* The stated uncertainty of the assigned value is the expanded
uncertainty with a coverage factor k=2 corresponding to a
confidence level of about 95%

** g = satisfactory, g = questionable, u = unsatisfactory

estrone - 3
0,12
o
0,1
)
= 0,08
£
c
(5]
= 0,06
m
=
g °
£ 0,04 ° °
S ® o o
o @
0,02
0 T .
[sp] o (] oo = bl oo (03] — [Te]
— — — o~ — — —
lab code
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estrone - 3
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lab code
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estrone - 3
5
0 -
5 -
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v
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lab code
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AQS 5\?5 r??é mberg

17-beta-estradiol

[@)]
£
@ > >
S | g |¢
=} [0) (7]
q) — —
2 T < 2 —_
= E S S =S = —
5 |2_| & | s 2| 3| T =
=z |8g|z& |& =| =Z| =| £
2| S| s2| s=| s E| E| E| E|a
o| 30| 58| 58| EFX @ o| | @f3
2l e2lsg| s s = gl g 2| e
S| S5l 82| 5| 88| g g g gl
| 8ol S| cE| € 2 2 2 o529
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5| ol ge|cgl e8le8| z| g g g|g|B[E| S
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1/0,0270] 2,95|0,0042|0,0067| 25,00(0,0405(0,0135(50,00|-50,00( 12| 3| 0]25,0
2]10,0322 2,93|0,0042|0,0080| 25,00|0,0483|0,0161|50,00|-50,00f 11| 3| 0]27,3
3]0,0623 3,33|0,0036|0,0156| 25,00|0,0934|0,0311|50,00|-50,00f 12| 3| 0]25,0
sum 35| 9| 0|25,7
Mean vs. spiked amount
17-beta-estradiol
0,045
0,04
0,035 ;L
0,03
=
[»14]
= 0,025
£
5 0,0 I
Q
2 ‘7
0,015 T
0,01
0,005
0 T T T T T T
0 0,01 0,02 0,03 0,04 0,05 0,06 0,07
added amount in pg/I
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Relativestandard deviation

17-beta-estradiol
30
© 25 H—: £1
£
§ 20
=]
m
3
T 15 X
=]
= X
=]
§ 10
k7
o
< . X
0 1 1 1 1 1 1
0 0,01 0,02 0,03 0,04 0,05 0,06 0,07
concentration in pg/I

25 % is the value used as standard deviation for proficiency assessment.

Used methods

used methods for 17-beta-estradiol

70 65,71

percentage

HPLC-MS/MS - SPE Others HPLC-MS/MS - direct GC-MS - SPE -
injection derivatisation
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UKWIR 13/16 17-beta-estradiol - 1

assigned value [pg/l]* 0,02699(+ 0,0008

upper tolerance limit [ug/1] 0,04049

lower tolerance limit [ug/l] 0,0135

lab code |result [ug/l] + z-score [z-score |assessm.*
3 0,01 -2,5 q
4 0,014261 -1,9 S
7 0,0173 -1,4 s
8 0,0149 -1,8 s
10 0,0165 -1,6 s
11 0,0283 0,2 S
15 0,016 0,007 -3,3 -1,6 S
16 0,019 0,002| -7,4 -1,2 s
18 0,018 -1,3 S5
19 0,021 0,005| -2,4 -0,9 S5
21 0,0104 -2,5 q
24 0,0182 0,006| -3,2 -1,3 s

* The stated uncertainty of the assigned value is the expanded
uncertainty with a coverage factor k=2 corresponding to a

confidence level of about 95%
** g = satisfactory, q = questionable, u = unsatisfactory

A S \?\?L(lj r(i?e_mbe rg

0,045
0,04
0,035
0,03
0,025
0,02

0,015

concentration in pg/l

0,01

0,005

17-beta-estradiol - 1

4
® ([ ]
o © ©
o © ©
[ ] —
e
(48] — bl [+0] w o I~ [+0] =t o [83] —
o — — — o~ — — —
lab code
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17-beta-estradiol - 1

Z-score

=+ oo Iyl = =
-— —

21
18

lab code

24

16
19

11

17-beta-estradiol - 1

0,007

0,006

0,005

0,004

0,003

0,002 -

expanded uncertainty in pg/l

0,001 -

lab code
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17-beta-estradiol - 1
4
2
0 -
Q
S 2
K@
wr
4
-6 -
-8
o w = (03]
— — o~ —
lab code
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UKWIR 13/16 17-beta-estradiol - 2

assigned value [ug/l]* 0,0322|+ 0,00094

upper tolerance limit [ug/1] 0,0483

lower tolerance limit [ug/l] 0,0161

lab code |result [ug/l] + z-score [z-score |assessm.*
3 0,0176 -1,8 s
4 0,016866 -1,9 s
8 0,0162 -2,0 s
10 0,019 -1,6 s
11 0,0343 0,3 s
15 0,019 0,008 -3,3 -1,6 s
16 0,022 0,002 -9,2 -1,3 s
18 0,019 -1,6 S
19 0,023 0,006 -3,0 -1,1 S
21 0,0134 -2,3 q
24 0,0193 0,006 -4,4 -1,6 S

* The stated uncertainty of the assigned value is the expanded
uncertainty with a coverage factor k=2 corresponding to a
confidence level of about 95%

** g = satisfactory, g = questionable, u = unsatisfactory

AOS 5\?5 r(i?e_ mberg

0,06

17-beta-estradiol - 2

0,05

0,04

0,03

0,02

concentration in pg/l

0,01

21

=+ (s8] = Ty
— -—

18

lab code

24

16

19
1
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Z-score

17-beta-estradiol - 2

-0,5 I
-1
-1,5

21

3
10

Ty
—

18
24
16

lab code

19

11

expanded uncertainty in pg/l

17-beta-estradiol - 2

0,009

0,008

0,007

0,006

0,005

0,004

0,003
0,002 -

0,001 -

lab code
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17-beta-estradiol - 2

2 4

{-Score

4

6 -

-10

16
24
15
19

lab code
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UKWIR 13/16 17-beta-estradiol - 3

assigned value [pg/l]* 0,06229(+ 0,00207

upper tolerance limit [ug/1] 0,09343

lower tolerance limit [ug/1] 0,03114

lab code |result [ug/l] + z-score [z-score |assessm.*
3 0,0305 -2,0 S5
4 0,030159 -2,1 q
7 0,036 -1,7 s
8 0,0374 -1,6 s
10 0,0368 -1,6 s
11 0,0658 0,2 S
15 0,037 0,015 -3,3 -1,6 S
16 0,039 0,004 -10,3 -1,5 s
18 0,04 -1,4 s
19 0,038 0,01 | -48 -1,6 S5
21 0,0291 -2,1 q
24 0,0402 0,012] -3,6 -1,4 s

* The stated uncertainty of the assigned value is the expanded
uncertainty with a coverage factor k=2 corresponding to a
confidence level of about 95%

** g = satisfactory, q = questionable, u = unsatisfactory

17-beta-estradiol - 3

0,1

0,09

0,08

pg/l
[an]
<

' L J

o
o
)]

o
o
w

o
[an]
B

concentration in

21

lab code
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17-beta-estradiol - 3

Z-score
o
|

=+ (s8] - = Ty oo
— -—

19
16
18
24
11

21

lab code

17-beta-estradiol - 3

0,016

0,014

0,012

0,01

0,008

0,006

0,004 -

expanded uncertainty in pg/l

0,002 -

lab code
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17-beta-estradiol - 3

{-Score
A
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-10

-12

16
19
24
15

lab code
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17-alfa-ethinylestradiol

[@)]
£
o > >
S |8 |8
o] (0] (7]
q) — —
2 T 2 2 —_
hl =] o o 3 = —_
S ls=| 2 | S 2l 2| £ E
= *? ° 3| L L = = = =
2| S| s2| s=| s E| E| E| E|g
o| 30| B8 B2 B gl e 9| o5
2 22| =8| 2| =% 2 el 2| g8
S| 55| 84|85 88| 5| gl g gl
| 8ol S| cE| € S 2 2 o529
el 5 Q| =9 =G| =6 o ] ] Sls|1L2|8| —
Sl sl 8wl Sa| o - C = Cl18|ela| ¥
z| ©| g2l eg|le8| z| =l g @|E|B|F| S
> a2l £l 82| 88| 8§ g = &| 2|5|s(3]| =
Q c| ol ® 2| | B © =] o 5 S|le|ofo o
1{0,0029| 2,74]|0,0008]0,0007| 25,00(0,0043(0,0014(50,00(-50,00] 12| 1| 2|25,0
210,0036| 3,17]/0,0010|0,0009( 25,00(0,0054|0,0018|50,00|-50,00| 12| O 2|16,7
3]/0,0070| 2,70]/0,0025|0,0017| 25,00{0,0105|0,0035|50,00|-50,00| 11| O 2[18,2
sum 35| 1| 6]20,0
Mean vs. spiked amount
17-alfa-ethinylestradiol
0,009
0,008
0,007
O
0,006
=
[»14]
= 0,005
£ -
S 0,004 T
: ?
0,003 % 1
0,002
0,001
0 1 1 1 1 1 1 1
0 0,001 0,002 0,003 0,004 0,005 0,006 0,007 0,008
added amount in pg/I
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Relative standard deviation

17-alfa-ethinylestradiol

40

35

30

M

25

1]
M

20

15

10

rel. standard deviation in %

0 T T T T T T T
0 0,001 0,002 0,003 0,004 0,005 0,006 0,007 0,008

concentration in pg/I

25 % is used as standadtdviation for proficiency assessment.

Used methods

used methods for 17-alfa-ethinylestradiol

70 65,71

percentage
w I
o o

]
o

=
o

HPLC-MS/MS - SPE Others HPLC-MS/MS - direct GC-MS - SPE -
injection derivatisation
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UKWIR 13/16 17-alfa-ethinylestradiol - 1

assigned value [pg/l]* 0,00287|+ 0,000079

upper tolerance limit [ug/1] 0,004305

lower tolerance limit [ug/l] 0,001435

lab code |result [ug/l] + z-score [z-score |assessm.*
3 0,0016 -1,8 S5
4 0,001522 -1,9 S
7 0,00291 0,1 s
8 0,00253 -0,5 s
10 0,00285 0,0 s
11 0,0048 2,7 q
15 0,0065 0,003 2,3 51 u
16 0,003 0,001 0,3 0,2 s
18 0,003 0,2 S5
19 0,003 6E-04| 0,44 0,2 S5
21 0,0026 -0,4 S
24 0,00341 0,001] 11 0,8 s

* The stated uncertainty of the assigned value is the expanded
uncertainty with a coverage factor k=2 corresponding to a
confidence level of about 95%

** g = satisfactory, q = questionable, u = unsatisfactory

17-alfa-ethinylestradiol - 1

0,007

0,006

o
o
o
]

o

o
o
o
i~

o
o
o
w

concentration in pg/l

o
o
o
%]

0,001

11
15

21

lab code
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17-alfa-ethinylestradiol - 1
6
5
4
3
@ 2
=]
2
~ o1
0 - —
-1 A
-2
-3
=t (2] oo — (] - o oo (5] = — [Ty
o™~ - — — — o — —
lab code
17-alfa-ethinylestradiol - 1
0,0035
0,003
=
[+11]
=
£ 0,0025
=
c
‘m 0,002
£
Q
(%]
S 0,0015
=]
1)
i
€ 0,001
o
=
Q
0,0005 -
0 .
lab code
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17-alfa-ethinylestradiol - 1

{-Score
o

16

19

lab code

24

15
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UKWIR 13/16 17-alfa-ethinylestradiol - 2

assigned value [pg/l]* 0,003626|+ 0,000115

upper tolerance limit [ug/1] 0,005439

lower tolerance limit [ug/l] 0,001813

lab code |result [ug/l] + z-score [z-score |assessm.*
3 0,002 -1,8 S5
4 0,00257 -1,2 S
7 0,00366 0,0 s
8 0,00351 -0,1 s
10 0,00326 -0,4 s
11 0,0062 2,8 q
15 0,0078 0,004 2,3 4,6 u
16 0,004 0,001 0,7 0,4 s
18 0,004 0,4 S5
19 0,004 7E-04] 1,1 0,4 S5
21 0,00283 -0,9 S
24 0,00389 0,001 0,4 0,3 s

* The stated uncertainty of the assigned value is the expanded
uncertainty with a coverage factor k=2 corresponding to a
confidence level of about 95%

** g = satisfactory, q = questionable, u = unsatisfactory

17-alfa-ethinylestradiol - 2

0,007

concentration in pg/l

15

11
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17-alfa-ethinylestradiol - 2
5
4
3
2
g
g 1
N
0 - — S
1 -
-2
PTe v 5 2 e ~ 5 e = 2 £ =
lab code
17-alfa-ethinylestradiol - 2
0,004
0,0035
=
= 0,003
£
£ 0,0025
‘©
£
o 0,002
15
c
=
g 0,0015
=
&
® 0,001
=
1)
0,0005 -
0 .
lab code
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17-alfa-ethinylestradiol - 2

{-Score
o

24
16
19
15

lab code
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UKWIR 13/16 17-alfa-ethinylestradiol - 3
assigned value [ug/l]* 0,006982|+ 0,000188
upper tolerance limit [pg/l] 0,01047
lower tolerance limit [ug/l] 0,003491
lab code |result [ug/l] + z-score [z-score |assessm.*
3 0,0042 -1,6 s
4 0,004098 -1,7 S5
8 0,00636 -0,4 S5
10 0,00637 -0,4 S
11 0,0127 3,3 u
15 0,0164 0,007| 2,6 54 u
16 0,008 0,002] 1,0 0,6 s
18 0,006 -0,6 S
19 0,007 0,001] 0,0 0,0 S
21 0,00477 -1,3 S
24 0,00747 0,002 0,4 0,3 S

* The stated uncertainty of the assigned value is the expanded
uncertainty with a coverage factor k=2 corresponding to a
confidence level of about 95%

** g = satisfactory, g = questionable, u = unsatisfactory

17-alfa-ethinylestradiol - 3
0,018
0,016 L

0,014

o
o
=
[

o
o
=

o
o
o
co

concentration in pg/l
o
o
o
(=]

0,004 -

0,002

18

8
19
24
16

1
15

o
—

21

lab code
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17-alfa-ethinylestradiol - 3

Z-score

ppt--

18
8

o
—

21
19

lab code

24

16

15

11

17-alfa-ethinylestradiol - 3

0,008

0,007

0,006

0,005

0,004

0,003

0,002

expanded uncertainty in pg/l

0,001 -

lab code
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{-Score
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17-alfa-ethinylestradiol - 3

19

24
16
15

lab code
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UKWIR 2/16:
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atenolol

()]
=
o > >
> 2 2
S [} ]
2 2 S S
= E S |® g = —
S lg=g |2 2 2 & ¥
=2 °3|l & |8 = = =| =
2|88 52| 555 El E| E| E|g
0|3 0| EY| E2ET o o @ ol|3S
slgzlsg| 2252 g g g 2|3
SIsT 82| 85\88 E| gl 5| gfs
s|83|eh|sE|lsEl B g 8| £(%|3|¢
CBEl 8| 8Y|8 4 = = = slo|lg |8 &
5 282 824l BolB o @ 5 @ 522w | =
s| 9lgal =3\ =a|4| 2| 2| g E|5|z|z)| 3
Q2 c|ldd| | nao|ln s 5 S| 5| 2of|le|la|la]| &
1/0,0503| 6,62]|0,0200(0,0126| 25,00| 0,0755( 0,0252| 50,00( -50,00| 13| Of 10| 76,9
2[0,0606| 6,65|0,0172(0,0152] 25,00] 0,0909(0,0303|50,00(-50,00| 13| O 3|23,1
3[0,1073] 6,62|0,0215(0,0268| 25,00| 0,1610( 0,0537|50,00(-50,00| 13| O 3|23,1
sum | 39| 0] 16|41,0
Mean vs. spiked amount
atenolol
0,18
0,16
0,14 +
0,12
=
[+11]
2- 0,1
& 0,08 + +
1]
£
0,06
0,04
0,02
0 T T T T T
0 0,02 0,04 0,06 0,08 0,1 0,12 0,14
added amount in pg/I
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45

40

35

30

25

20

15

10

rel. standard deviation in %

atenolol
X
= = =1
| B | - | |
X
0,02 0,04 0,06 0,08 0,1

concentration in pg/I

0,12

25 % is the value used as standard deviation for proficiency assessment.

Usedmethods

70

percentage
M W £ [yl (=)}
o o o o o

=
o

used methods for atenolol

61,54

30,77

7,69

HPLC-MS/MS - direct
injection

HPLC-MS/MS - SPE

I

Others
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UKWIR 14/16 atenolol - 1

assigned value [ug/1]* 0,05031(+ 0,00333

upper tolerance limit [ug/1] 0,07546

lower tolerance limit [ug/l] 0,02515

lab code |result [ug/l] + z-score [z-score |assessm.*
3 0,084 2,7 q
4 0,079 2,3 q
5 0,0883 3,0 u
7 71 5641,4 u
8 0,0687 15 s
9 0,135 6,7 u
10 0,083 0,019 3,4 2,6 q
12 0,08 2,4 q
14 0,102 4,1 u
19 0,077 0,019 2,8 2,1 q
20 0,071 1,6 S
23 0,26 0,065 6,4 16,7 u
25 0,067 1,3 S

* The stated uncertainty of the assigned value is the expanded
uncertainty with a coverage factor k=2 corresponding to a
confidence lewvel of about 95%

** g = satisfactory, q = questionable, u = unsatisfactory

AOS \%\?Sr??e_mberg

atenolol -1 71
0,3 ®
0,25 LJ
)
= 0,2
£
c
(5]
'-g 0,15
= ]
c
& °
c 01
3] o
© o—o o © O
é® © ©
o
0
[Te] [+0] o (03] bl o™~ o (48] w bl (03] [s2] I~
(o] (o] — — — — (o]
lab code
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atenolol -1

20

15

10

Z-score

-5

o~ o o] Te]
— —

25
8
20
19
4
14
9
23
;

lab code

atenolol -1

0,07

0,06

0,05

0,04

0,03

0,02

expanded uncertainty in pg/l

0,01 -

@

—

lab code
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atenolol -1

{-Score

o

—

lab code

19
23
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UKWIR 14/16 atenolol - 2
assigned value [ug/1]* 0,06062(+ 0,00403
upper tolerance limit [ug/1] 0,09093
lower tolerance limit [ug/l] 0,03031
lab code |result [ug/l] + z-score [z-score |assessm.*
3 0,087 1,7 s
4 0,078 1,1 s
5 0,0888 1,9 s
7 70 4615,0 u
8 0,0744 0,9 s
9 0,118 3,8 u
10 0,088 0,019 2,8 1,8 s
12 0,08 1,3 s
14 0,0888 1,9 s
19 0,085 0,021 2,3 1,6 s
20 0,066 0,4 S
23 0,356 0,089 6,6 19,5 u
25 0,074 0,9 S

* The stated uncertainty of the assigned value is the expanded
uncertainty with a coverage factor k=2 corresponding to a
confidence lewvel of about 95%

** g = satisfactory, q = questionable, u = unsatisfactory

atenolol - 2

0,5

0,45

0,4

0,35 o

0,3

0,25

0,2

0,15

concentration in pg/l

0,1

0,05
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Z-score

atenolol - 2

20

15

10

-5

20
2

lab code

expanded uncertainty in pg/l

atenolol - 2

@

—

lab code
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atenolol - 2

{-Score

o

—

lab code

19
23
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UKWIR 14/16 atenolol - 3

assigned value [pg/l]* 0,1073|+ 0,0071

upper tolerance limit [ug/1] 0,161

lower tolerance limit [ug/l] 0,05367

lab code |result [ug/l] + z-score [z-score |assessm.*
3 0,148 15 s
4 0,147 15 s
5 0,141 1,3 s
7 120 4467,9 u
8 0,1276 0,8 s
9 0,2 3,5 u
10 0,147 0,033 2,4 15 s
12 0,14 1,2 s
14 0,15 1,6 s
19 0,138 0,035 1,7 1,1 s
20 0,093 -0,5 S
23 0,427 0,11 | 5,8 11,9 u
25 0,124 0,6 S

* The stated uncertainty of the assigned value is the expanded
uncertainty with a coverage factor k=2 corresponding to a

confidence lewvel of about 95%
** g = satisfactory, q = questionable, u = unsatisfactory

A S \?\?L(lj r(i?e_mbe rg

atenolol -3

120

0,5

0,45

0,4

0,35

0,3

0,25

0,2

0,15

concentration in pg/l

0,1 -—.

0,05

20
25

8
19
12

lab code

14

23
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atenolol -3 4468
20
15
10
g
[=]
?
N
5
0 _
-5
o [Te] [Ty bl o (48] bl (03] [s2] I~
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lab code
atenolol -3
0,12

expanded uncertainty in pg/l

0,1

0,08

0,06

0,04

@

—

lab code
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atenolol -3

{-Score

o

—

lab code

19
23
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Baden-
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(@]
£
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> | g |8
IS [} [}
2 = S |9
= 3 s |8 S = =
S ls=|g |2 2 2 g E
=| g °cFl & |8 = = =| =
2leg| 52| s=|s_.| E£| E| E| E|g
v(d | RSl B EIRR o ) o o|3S
2le2| 5|52 € 2l <| 2|8
SI251 8518688 §| g 5| gls
3|83l e%|zelsE| 8| S| 8| 2|%|3|%
c|8Bc| 8= 89|89 = 2 - Sle|g|8|=
5 2182 28 Bo|l8 o ) o @ s|2|alw| =
sl 9lgals3|s4/s43| g 2| g E|5|zl3|s
Q@ c|ldd| 2| no|n & 5 o 5 S|e|o|d]| D
1/0,5152( 2,99]0,0951|0,1288( 25,00|0,7729| 0,2576|50,00|-50,00| 14| O] 1}7,1
2/0,5740| 3,07(0,0688]0,1435| 25,00| 0,8610( 0,2870| 50,00]-50,00| 14 O] 17,1
3| 1,136] 2,99/0,1648]0,2840( 25,00] 1,704[0,5680|50,00|-50,00] 14 O] 17,1
sum |42 0] 3|71
Mean vs. spiked amount
carbamazepine
1,4
1,2 T
1
=
X038
£
% 0,6
Q z
: ¢ ¥
0,4
0,2
0 T T T T T T
0 0,2 0,4 0,6 0,8 1 1,2 1,4
added amount in pg/I
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rel. standard deviation in %
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carbamazepine
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concentration in pg/I

25 % is the value used as standard deviation for proficiency assessment.

Used methods

percentage
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used methods for carbamazepine

64,29

28,57

7,14

____ .

HPLC-MS/MS - direct HPLC-MS/MS - SPE
injection

Others
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UKWIR 14/16 carbamazepine - 1

assigned value [ug/1]* 0,5152(+ 0,0154

upper tolerance limit [ug/l] 0,7729

lower tolerance limit [ug/l] 0,2576

lab code |result [ug/l] + Z-score [z-score |assessm.*
3 0,531 0,1 s
4 0,387 -1,0 S
5 0,721 1,6 S
7 470 3644,8 u
8 0,4986 -0,1 s
9 0,55 0,3 s
10 0,442 0,042 -3,3 -0,6 s
12 0,48 -0,3 s
14 0,552 0,3 S
19 0,587 0,147 1,0 0,6 S
20 0,536 0,2 s
21 0,489 -0,2 s
23 0,62 0,16 | 1,3 0,8 s
25 0,511 0,0 S

* The stated uncertainty of the assigned value is the expanded
uncertainty with a coverage factor k=2 corresponding to a
confidence level of about 95%

** g = satisfactory, g = questionable, u = unsatisfactory

AQS

Baden-
Wirttemberg

carbamazepine - 1

470

=
co

o
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=
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concentration in pg/l
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lab code
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Z-score

-3

carbamazepine - 1

3645
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lab code
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