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SUMMARY

Nitroimidazoles are a group of synthetic chemicals derived from azomycin (2-nitroimidazole)
and different pharmaceutical activity (e.g. anthelmintic, antibiotic and coccidiostat properties).
Among the most important nitroimidazoles from a pharmaceutical perspective is
metronidazole. However, due to its proven genotoxic and suspected carcinogenic properties no
acceptable daily intake (ADI) could be derived. Therefore, metronidazole (and other
nitroimidazoles) are banned worldwide in many countries (e.g., Canada, the European Union,
the United States) for use in animals from which products for human consumption are derived,
and effective food control is necessary to ensure consumer protection.

Evidence of successful participation in formal, relevant international comparisons is needed to
document measurement capability claims (CMCs) made by national metrology institutes
(NMIs) and designated institutes (DIs). At the CCQM Organic Analysis Working Group
(OAWG) meetings in 2021 it was decided to organize a Track A comparison for polar analytes
in a protein rich matrix in order to provide support of existing CMC claims (e.g. based on
CCQM-K85 and CCQM-K141).

18 National Metrology Institutions registered in the Track A Key Comparison CCQM-K180
“Polar analyte in high protein food matrix - metronidazole in porcine muscle”, 17 thereof were
able to import the test samples. Participants were requested to evaluate the mass fractions,
expressed in pg/kg, of metronidazole in lyophilized porcine muscle material on a dry mass
basis and should include standard and expanded uncertainties (95 % level of confidence).
Finally, all 17 National Metrology Institutions provided results, 15 of which were considered
for the calculation of the key comparison reference value (KCRV). Applying the decision tree
for KCRYV selection to the final data set, it was decided to use the DerSimonian-Laird estimator
(NIST consensus builder) for the KCRV calculation. Accordingly, the KCRV for
metronidazole was calculated as 8.41 +/- 0.08 pg/kg (with an associated dark uncertainty t of
0.18 pg/kg).

All participants provided results based on LC-MS measurements, generally using LC-MS/MS
instruments. Various extraction methods (water, acetonitrile, ethyl acetate, sometimes with
acidification) were used, in some cases with repeated extractions or enzymatic hydrolysis.
Various clean-up methods (Extrelut, SPE, sometimes with a defattening step) as well as no
purification were used to obtain the final extracts for injection into the LC system. Judging
from the method details submitted to the study organizer, no evidence for a correlation between
the analytical method employed by the participants and their results could be detected.

Successful participation in CCQM-K 180 demonstrates the following measurement capabilities
in determining mass fraction of organic compounds, with molecular mass of 100 g/mol to 500
g/mol, having high polarity pKow > -2 , in mass fraction range from 0.10 [ug/kg] to 200 [ug/kg]
in a protein rich food sample (food triangle categories 4, 8, 9, e.g. animal tissue, AOAC
International food triangle [6]).
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degree of equivalence: xi - KCRV

percent relative degree of equivalence: 100-di/KCRV
coverage factor: U(x) = k-u(x)

number of quantity values in a series of quantity values
standard deviation of a series of quantity values: s =
VI (g =%/ (n—1)

Student’s z-distribution expansion factor

standard uncertainty of quantity value x;

pooled uncertainty: #(x) = /X%, u?(x;)/n
expanded uncertainty
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expanded uncertainty defined such that x +Uos(x) is asserted to include the true
value of the quantity with an approximate 95 % level of confidence

expanded uncertainty defined as Ui=2(x) = 2-u(x)

a quantity value

the i member of a series of quantity values

mean of a series of quantity values: X = Y\, x;/n
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INTRODUCTION

Nitroimidazoles are a group of synthetic chemicals derived from azomycin (2-nitroimidazole),
a compound which was first isolated from a Streptomyces species in the 1950s [1]. Many
nitroimidazoles exhibit anthelmintic properties and are also potent antibiotics and
coccidiostats. The most important nitroimidazoles from a pharmaceutical perspective are
metronidazole and dimetridazole. However, due to their proven genotoxic and suspected
carcinogenic properties no acceptable daily intake (ADI) [2] can be derived, which means that
the setting of a maximum residue level (MRL) in food in accordance with
Reg. (EC) No. 470/2009 [3] is not possible. Dimetridazole and metronidazole are therefore
included in Table 2 of Commission Regulation (EU) No. 37/2010 [4] as prohibited compounds
and hence any confirmed presence in food samples is considered a non-compliance with EU
food legislation. Also in many countries worldwide nitroimidazoles are banned from use in
animals from which products for human consumption are derived. For muscle, the European
Reference Laboratory (EURL) Berlin recommends 1 pg/kg as the minimum method
performance requirement (MMPR) [5] for the detection of nitroimidazole residues.

At the CCQM Organic Analysis Working Group (OAWG) Meetings in 2021 suggestions for
Track A comparisons for polar analytes in a protein rich matrix were discussed according to
the OAWG multi-annual strategy plan for the support of existing CMC claims (e.g. based on
CCQM-K85 and CCQM-K141). Finally, it was decided to start a study with metronidazole in
pig muscle as representative for this purpose. This study helps to support core competencies in
the area of analytes with a molecular mass range of 100 g/mol to 500 g/mol, of analytes having
high polarity pKow > -2 in a mass fraction range from 0.10 [pg/kg ] to 200 [ug/kg] in a protein
rich food sample (food triangle categories 4, 8, 9, e.g. animal tissue, AOAC International food
triangle [6]).

As a Track A comparison, it was expected that all NMIs or DIs who have, or expect to have
services related to the capabilities related to the “How far does the light shine” statement for
this key comparison would participate.
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TIMELINE

Table 1: Adjusted timeline for CCQM-K180.

November 2021 — January 2022

Preparation of sample

January/February 2022 Homogeneity testing
February/March/August 2022 and ongoing Stability testing

August 2022 Call for participation to OAWG members
September 2022 Deadline for registration

February 2023 Dispatch of samples

1 September 2023

Initial deadline for submission of results

15 September 2023

Extended deadline for submission of results

September/October 2023

Preliminary Discussion of results

January 2024 Draft A report distributed to OAWG

October 2024 Follow-up discussion on technical aspects with
participants — KCRV calculation options

December 2024 Final feedback from participants, withdrawal
of single results (VNIIM and SASO-NMCC)

April 2025 Discussion of KCRYV calculation options based
on the final data set

October 2025 Draft B report distributed to OAWG

November 2025 Final report approved by OAWG

MEASURAND

The measurand of this study is the mass fraction of free metronidazole in porcine muscle on a
dry mass basis in pg/kg. Physico-chemical information for metronidazole is provided in Table
2. The sample material also contains dimetridazole, as well as metabolites of metronidazole
(metronidazole hydroxide) and dimetridazole (2-hydroxymethyl-1-methyl-5-nitro-1H-

imidazole (HMMNI)).

Table 2: Selected physico-chemical parameters of metronidazole [7].

Name metronidazole

Abbreviation MNZ

weaCwme | v | [ Y
CAS aarag | N W O
Sum formula C6HIN303

Molecular weight 171.15 g/mol OH
logP -0.1

pKa 2.5

Page 2
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STUDY MATERIALS

The matrix porcine muscle is a matrix rich in protein and partly also rich in fat and therefore
falls into category 4, 8, or 9 of the AOAC International food triangle [6], depending on the
individual muscle composition. For this study, materials produced in an animal study initiated
by the BVL veterinarian in 2021, as well as blank porcine muscle samples purchased from the
retail market, were used. The animal study was conducted on two 5-month old male, castrated
rearing pigs (body weight 90 kg) which were treated with the nitroimidazole-containing
pharmaceutical preparations given below.

Metronidazole: Eradia suspension 125 mg/mL (Virbac Switzerland AG, Glattbrugg,
Switzerland), 2x/day per oral over the course of 3 days, 18 hours
waiting time before slaughter

Dimetridazole: chevi-col powder 400 mg/g (Chevita GmbH, Pfaffenhofen, Germany),
2x/day per oral over the course of 3 days, 18 hours waiting time before
slaughter

The study material with the respective desired concentration in the range 0.1-
200 pg/kg was produced from the incurred material and the blank material as a
total batch from a number of sub-samples. All sub-samples were combined and
homogenised under addition of dry ice. Subsequently, the sample material was
lyophilised, passed through a sieve and homogenised again (“Grindomix™).
Finally, individual portions of around 4.3 g lyophilised material were weighed
into 50 mL plastic centrifuge tubes. The material was stored at -20 °C.

The aliquots contain 4.3 — 4.4 g of lyophilized muscle corresponding to approximately 16 g
fresh muscle (1 g fresh muscle = 0.27 g lyophilisate).

Reconstitution of a lyophilised sample is achieved by adding the amount of water lost during
lyophilisation. The amount of lyophilised sample to be reconstituted shall not be smaller than
the amount used in the homogeneity study (0.540 g). The vessels should be at room temperature
before reconstitution, as the samples are hygroscopic.

The recommended method for the reconstitution of lyophilised samples is:

Shake the sample by hand or agitate using a vortex-mixer or an overhead shaker
Weigh out an adequate amount of lyophilised material

Add respective amount of water as ultra-pure water and vortex-mix

If vortex-mixing does not yield a visually uniform sample, treat the sample in an
ultrasonic bath or homogenise using an overhead shaker for at least 15 min at ambient
temperature.

Ideally, the reconstituted sample is stored at +4 °C for 1 hour before the analysis procedure is
begun.
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Recommended Minimum Sample Amount

Participants received 4 samples of P220048. The samples were to be stored at -20 °C or below
under the absence of light. Before opening, the samples should be allowed to equilibrate to
room temperature. As the minimum sample intake 0.540 g lyophilised muscle (corresponding
to 2 g of reconstituted sample) is recommended.

Dry Mass Determination

Participants were also requested to carry out dry mass correction. The determination of dry
mass correction should be conducted with a recommended size of at least 0.3 g. The test sample
portion taken for dry mass correction should be placed over anhydrous calcium sulphate
(DRIERITE®) in a desiccator at room temperature for a minimum of 20 days until a constant
mass is reached. Dry mass correction should be carried out at the same time as the test sample
portion is to be analyzed in the same package of sample.

Homogeneity Assessment of the Study Material

Homogeneity of the incurred samples was assessed in accordance with ISO 13528:2020 Annex
B.2.2 [8]. For this method a suitable number of test items is chosen at random and analysed in
duplicate. Subsequently, the standard deviation between the samples ss and the analytical
standard deviation sw are calculated from the determined analyte contents. The standard
deviation between the samples ss is negligible if the sum of mean squares between the samples
is smaller than the sum of the mean squares of the repeated analysis.

In order to assess the sample homogeneity for this study, a number of test items of the sample
P220048 were chosen at random (Table 3). The samples were analysed in accordance with the
validated EURL method NIIM_009 (available upon request).

In order to control for any possibly undetected heterogeneity, an F-test was also carried out.
The result of the F-test was that no significant heterogeneity was detected (Table 4). Graphical
representations of the results from homogeneity analysis are given in Figure 1.

Table 3: Samples randomly selected for the homogeneity assessment.

Sample Test item production numbers
P220048 003, 036, 078, 092, 122, 146, 163, 199, 210, 229, 239
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Figure 1: Results of the homogeneity assessment for P220048 (Metronidazole in pig muscle;

sample size 0.540 g lyophilized pig muscle).

Table 4: Results of ANOVA homogeneity assessment for metronidazole in muscle.

ANOVA Estimate metronidazole
Within-sample, sw 1.2 %
Between-sample, ss 25%
Total analytical variability, CV 2.8 %
Ferit. (Fo.05,1022)/F 4.35/0.10

p-value (Probability of falsely rejecting the hypothesis

that all samples have the same concentration) 0.75
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Stability Assessment of Study Material

The short-term stability of the material was assessed in a stability study over the course of four
weeks. This time period was chosen in order to assure sample stability during shipment,
preparation, and analysis. Individually packaged aliquots of P220048 were stored at -80 °C
(reference), -25 °C, +4 °C, and room temperature (dark). For every selected temperature-time
combination two samples were analysed in duplicate in accordance with EURL method
NIIM 009 (available upon request). The results of the stability study are displayed in Figure
2. The stability study is ongoing and more data will be provided once available (Table 5).

Considering the data obtained on the samples P220048, as well as results from previous
stability studies on nitroimidazoles in muscle it was concluded that the samples were
sufficiently stable for the purpose of this key comparison. No degradation is to be expected
over the course of the study.

Table 5: Stability study outline: temperature-time combinations to be considered for the
stability study (data are currently available until 6 months of storage).

Duration | -20 °C | +4 °C Room
temperature
(dark)
28 days X X X
6 months X X X
2 years X X X
3 years X X
5 years X X
0,200
o-23°C o +4°C o RT (dark})
0,150
0,100
0,050
D,DD{] |_]:_| JVL#*J T '_I_| T -J T + I ]
-0,050 - :
-0,100 -
-0,150
-0,200

Figure 2: Relative deviation of MNZ concentration from the reference concentration (-80 °C)
in sample P220048 after 28 days, 6 months and 2 years. Error bars represent the standard
deviation of the multiple analyses.
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PARTICIPANTS, INSTRUCTIONS AND SAMPLE DISTRIBUTION

The call for participation was made in June 2022 during the OAWG meeting with the intent to
distribute samples in September 2022 and receive results in February 2023. The shipment date
had to be adjusted in order to be able to provide the participants with an MNZ CRM supplied
by INMETRO. The deadline for result submission was adjusted in response to requests by
participants. See Table 1 for study timeline. Appendix A reproduces the Call for Participation;
Appendix B reproduces the study Protocol. Table 6 lists the institutions that registered for

CCQM-K180.
Table 6: Institutions registered for CCQM-K180.

NMI or DI Code Country Contact

Bundesamt fiir BVL Germany Ferial Tadjine, Katrin Heider

Verbraucherschutz und

Lebensmittelsicherheit

Centro Nacional de Metrologia [CENAM Mexico Laura Regalado Contreras,
Claudia Marcela Salazar
Arzate, Mariana Arce Osuna,
Jannet Hernandez

Chemical Metrology EXHM Greece Elias Kakoulides, E. Skotidaki,

Laboratory E. Stathoudaki, V. Schoina

Government Laboratory of GLHK Hong Kong  [Ng Chi-Shing, Shiu Hoi Yan

Hong Kong Fiona

Health Sciences Authority HSA Singapore Cheow Pui Sze

Instituto Nacional de INM Colombia Andrés Sebastian Salinas

Metrologia de Colombia Colombia Trujillo

National Institute of Metrology, INMETRO Brazil Eliane C. Rego

Quality and Technology

Institut National de Recherche |[INRAP Tunisia Hanen Klich

et d'Analyse Physico-Chimique

Korea Research Institute of KRISS Republic of  |Seok-Won Hyung

Standard and Science Korea

LGC Ltd. LGC United Christopher Hopley

Kingdom

National Institute of Metrology [NIM China  |China Xiquin Li

China

The National Institute of NIMT Thailand Kittiya Shearman

Metrology Thailand

National Metrology Institute of [NMI South South Africa |Caitlin Swiegelaar

South Africa Africa

National Measurement Institute NMIA Australia Lesley Johnston

Australia

National Research Council of |[NRC Canada Garnet McRae

Canada

National Measurement and SASO-NMCC |Saudi-Arabia |Abdulrahman R. Al-Askar

Calibration Center of Saudi-

Arabia

Page 7




Version 1.0 CCQM K180 Final Report 2025-11-28

TUBITAK Gebze Yerleskesi |[UME Turkey Mine Bilsel
D.I. Mendeleyev Institute for |VNIIM Russia Alena Mikheeva
Metrology

Participants received 4 samples of P220048 shipped on cooling packs. Upon request
participants were also provided with one unit of INMETRO 8365 metronidazole CRM.

NMI South Africa had to withdraw from participation because their import permit for the
samples expired and could not be re-obtained.

RESULTS

The participants were asked to report a single result for the mass fraction of free metronidazole.
The results were to be provided based on a single test item in pg free metronidazole per kg of
dry sample mass. The respective standard uncertainties and expanded uncertainties (95 % level
of confidence) were also to be reported.

In addition to the quantitative results, participants were asked to provide information on the
measurement procedure (extraction, clean-up, column and chromatographic conditions,
quantification approach), calibration standards, internal standards, any quality control
materials, number of replicates, the means of calculation of the results. Furthermore, any details
regarding the estimation of measurement uncertainty were to be included, generally any
information relevant to the core competencies that the participants in this study were seeking
to demonstrate.

Results for the study CCQM-K180 were received from all 17 institutions who registered for
the study and received study material.

Employed Calibration Materials

Participants established the metrological traceability of their results by using certified reference
materials (CRMs) with stated traceability and/or commercially available high purity materials
for which they determined the purity. Table 7 lists the CRMs of metronidazole neat substance
which were reported by the participants as the traceable reference. Some participants also
reported the application of matrix CRM, information on which is given in Table 8. Any internal
standards which were employed by the participants are given in Table 9.
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Table 7: Metronidazole calibration standards used as source of traceability for MNZ in

CCQM-K180.
Item No. Certified value | Provider Reference | Used by In-house purity assignment of
CRM
8365 998.9 £ 1.1 mg/g | INMETRO [9] BVL, EXHM, GLHK, EXHM (mass balance and gNMR
INM Colombia, 998.5 mg/g £ 1.0 mg/g)
INMETRO, INRAP,
KRISS, LGC, NMIA,
NRC, SASO-NMCC,
NIMT?
GBW(E)060908 |  99.9 % £ 0.2 % | NIM China [10] HSA, NIM China, NIMT
Not certified | Hubei VNIIM VNIIM
Hongyuan (mass balance 99.3 % % 0.3 %)
Pharmaceutical
M3761 Not certified | Supelco UME UME (qNMR 99.5 % + 0.2 %)
PHR1052 Lot 99.9 % £ 0.2 % | Supelco CENAM CENAM (99.92 % £ 0.01 %)
LRAC6503
1442009 Lot Not certified | United States INMETRO? INMETRO (gNMR 1000.33 mg/g
JOC316 Pharmacopeia + 1.86 mg/g)

Table 8: Metronidazole matrix CRM employed by the participants.

Item Item No. Certified value | Provider | Reference | Used by

Nitroimidazoles | ERM- (1.93+0.15) | JRC [11] BVL, CENAM, EXHM, HSA,
in porcine BB124 ng/’kg KRISS, NIM China, NMIA,
muscle NRC, UME, VNIIM

Table 9: Internal standards for metronidazole employed by the participants.

Item

Used by

Methomyl

INM Colombia

Metronidazole-2-13C-
1,3-5N,

BVL,CENAM, GLHK, HSA,
INMETRO, KRISS, LGC,
NIM China, NIMT, NMIA,
VNIIM

Metronidazole-d4 INRAP, UME
(ethylene)
Metronidazole-d3 EXHM, NRC

(methyl)

' CRM was used for quantification, the calibrant provided by NIM China only for comparison
2 CRM was only used for comparison to the calibrant provided by NIM China
3 used exclusively for preparation of control samples
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Analytical Methods

The participants were free in their choice of analytical method. The homogeneity and stability
assessment had been carried out using the EURL method NIIM_ 009 which was also provided
to the participants for information purposes. This method comprises the following basic steps:

e sample reconstitution

e addition of internal standard

¢ addition of buffer and protease

e Extrelut clean-up

e cvaporation to dryness and reconstitution
e LC-MS/MS measurement

Only a single participant (BVL) provided results which were obtained from a procedure
including an enzymatic hydrolysis. EXHM reported that an alternative method including an
enzymatic hydrolysis had been tested.

For the extraction of the sample the participants often added water, followed by acetonitrile
(5 participants, 29 %) or ethyl acetate (10 participants, 59 %). In some cases the organic
solvents were acidified. The sample mixture was then subjected to vortexing, shaking or
ultrasonication for one minute to two hours. Several participants extracted the sample
repeatedly (9 participants, 53 %).

Eight participants (47 %) included a defatting step using hexane. About half of the reported
analytical methods also included an Extrelut or (d)SPE clean-up (9 participants, 53 %) of the
crude extract. Four participants (24 %) did not follow up the extraction with any kind of clean-
up except filtration.

All of the participants measured the final extracts by LC-MS. In one case, a 2D-LC was applied
(NMIA). In another the measurement was conducted using an LC coupled to an HRMS device
(UME). The remainder of the participants employed either ion trap or triple quadrupole
instruments. Details on the analytical methods employed by the participants are given in
APPENDIX F: Summary of Participants’ Analytical Information.
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Participant Results

The results for CCQM-K 180 for the determination of metronidazole, including the moisture of
the sample, are given in Table 10 and presented graphically in Figure 3 and Figure 4.

Table 10: Results reported for the mass fraction of metronidazole and the moisture of the

sample P220048.
% Metronidazole, pg/kg

NMI Moisture x| ux) ki Ux)
BVL 1.58 8.19] 0.59 2| 1.18
CENAM 0.115 8.79] 0.40 2| 0.80
EXHM 1.158|] 8.128| 0.281] 2.13] 0.598
GLHK 2.35 8.78] 0.31 2| 0.63
HSA 1.85 8.16 042 2| 0.85
INM Colombia 0.80 8.02| 0.22 2| 0.44
INMETRO 2.07 8.61| 0.19 2| 0.39
INRAP 1.03 7.68]  0.29 2| 0.57
KRISS 1.2 8.71] 0.10] 2.31] 0.24
LGC 0.996 8.55| 0.15 2| 030
NIM China 1.63 8.13] 0.20 2| 040
NIMT 1.738 8.33] 0.175 2| 035
NMIA 1.3 8.42| 0.064| 2.02] 0.13
NRC 1.13 8.45| 0.30 2| 0.60
SASO-NMCC 0.57]] _4.76| 0.12 2| 0.25
UME 1.3 9.16] 0.52 2| 1.03
VNIIM 1.2 10.48] 0.47 2| 0.94

n 17 17

X 1.29 8.31

s 0.548 1.10

u 0.319

Cv 42.3 13.2

n = number of results included in summary statistics; X = mean; s = standard deviation;
CV=100's/x; u =X u?(x;)/n, the “average” reported uncertainty
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Figure 3: Dot-and-Bar plot of the results reported for the mass fraction of metronidazole in
the sample P220048 in pg/kg dry mass. The dots represent the reported mean values, x, the
bars their 95 % expanded uncertainties, U(x).
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Figure 4: Plot of the results reported for the moisture in the sample P220048 in %. The dots
represent the reported mean values, x. Uncertainties were not provided for this measurand.
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An initial visual inspection of the results indicated that the result submitted by SASO-NMCC
differed significantly from the remainder of the data set. Taking into account the expanded
uncertainties SASO-NMCC’s result is significantly different from the remaining results. Also,
the result submitted by VNIIM just overlaps with CENAM’s result. A Grubbs’ test on the
measurement results for MNZ at the 0.99 significance level marked the results submitted by
SASO-NMCC and VNIIM as outliers. This is also represented in the kernel-density estimations
for the complete data set which exhibits three modes (Figure 6), the data set with the results
submitted by SASO-NMCC removed (Figure 7), which is bi-modal, and the Grubbs’ outlier
removed data set which is unimodal (Figure 8). Judging from the method details submitted to
the study organizer, no evidence for a correlation between the analytical method employed by
these two participants and their results could be detected.

The standard uncertainties reported by the participants for MNZ vary in a wide range between
0.76 % (NMIA) and 7.2% (BVL) (percentages given in relation to the participants’
measurement result). Taking into account all submitted results, a x> test indicates that the
dataset is inconsistent (X2observed™>> X eritical and Xobserve¢>(n-1)). Upon exclusion of SASO-
NMCC’s and VNIIM’s results from the x> test, the test results still suggest inconsistent data.
In this edited data set INRAP’s and KRISS’ contribution to Xobserved are the largest, indicating
that their measurement results differ noticeably from the uncertainty-weighted mean or their
reported measurement uncertainty is smaller than expected. All of the above is also indicated
by a plot relating the individual results to the median and the individual reported standard
uncertainties (Figure 5).
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Figure 5: Plot of the results reported for the mass fraction of metronidazole in the sample
P220048 in ng/kg dry mass corrected for the median and related to the respective standard

uncertainties.
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Figure 6: Kernel-density estimation for the complete data set (bandwidth 0.9s*/n"0.2).
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Figure 7: Kernel-density estimation for the edited data set A (results submitted by SASO-
NMCC not considered removed) (bandwidth 0.9s*/n"0.2).
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Figure 8: Kernel-density estimation for the edited data set B (results submitted by SASO-
NMCC and VNIIM not considered) (bandwidth 0.9s*/n"0.2).

Page 15



Version 1.0 CCQM K180 Final Report 2025-11-28

Withdrawal of Results

The results for CCQM-K 180 were discussed at the OAWG meeting in April 2024 and during
a subsequent discussion of technical aspects with participants in October 2024. Following
these discussions and internal follow-up discussions, SASO-NMCC and VNIIM are
withdrawing their values for the KCRV calculation.

The reason for SASO-NMCC's withdrawal of the values was the discovery of extraction
difficulties that led to lower values. VNIIM conducted extensive follow-up investigations
with additional sample material (additional sample aliquots were sent to VNIIM). The results
of their follow-up investigation showed that, based on their extraction conditions, a triple
extraction process led to significantly higher values than a double extraction process, even
when using an isotopically labeled internal standard (after 2 extractions — 8.84 + 0.36 ug/kg,
after 3 extractions — 9.50 £ 0.40 ug/kg). However, these results were below the originally
reported value (10.48 + 0.47 ug/kg), and VNIIM could not identify a reason for this. It
therefore withdrew its results from the KCRV calculation.
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KEY COMPARISON REFERENCE VALUE (KCRYV)

After withdrawal of two results 15 results were taken into account for the KCRV calculation.
For the assignment of a suitable KCRYV the authors referred to the decision tree given in
Figure 9. First the presence of extreme values for x and u(x) should be inspected. The results
of the x* test and the Grubbs’ outlier test described in the previous section indicate that there
were still minor anomalies (decision tree node 1a). These findings were discussed during the
OAWG meeting in 2024 and in April 2025. No indication of invalidity of these seemingly
anomalous results was found (decision tree node 1b). It was therefore decided to derive the
KCRYV based on all 15 remaining submitted results. With n=15 the study is considered to be
under control (decision tree node 2) and the uncertainties were considered generally
believable (decision tree node 3). The data set now contains no outliers (decision tree node 4)
and with n>4 it is recommended to apply the DerSimonian-Laird procedure for the value
assignment. The study participants agreed on this KCRYV calculation during the April 2025
OAWG meeting. The calculations were conducted with the NIST Consensus Builder [14]
using the method “DerSimonian-Laird”*. This method also estimates the dark uncertainty t
which was 0.18 pg/kg.

Table 11: Key Comparison Reference Value for the valid data set.

Metronidazole, pg/kg
Estimator u?? X u(X) n k Uss(X)°
DerSimonian-Laird YES 8.41 0.08 15 2.15 0.16

a) Does the estimator utilize the information in the reported uncertainties?
b) Uoss(X) = ts u(X), where ¢ is the appropriate two-tailed Student’s ¢ critical value for 95 % coverage.

Other estimators (“Laplace Rem”, “HB Rem”) give nearly identical KCVR with a slightly
higher dark uncertainty t of 0.02 pg/kg.

4 NIST Consensus Builder (version 10.01.2024), - DerSimonian-Laird without mod. Knapp-Hartung adjustment,
without parametric bootstrap for uncertainty evaluation, without entering Degrees of Freedom; DoEs
conforming to MRA; Bootstrap replicates: 10000; 95 % coverage interval ranges from 8.26-8.56.
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'Are there technical circumstances that undermine the study, such as material heterogeneity or major substantial
differences between the results?

*Note: Bayesian approaches can account for the uncertainty of the reported u(x).
:‘The DSL can dampen the influence of a result with very small u(x), but not when the x are all nearly the same.
The Laplace REM can accommodate one or two outliers

The standard uncertainty of the mean or median of reported x values may underestimate the variance of the data
%If the technically valid dataset is clearly asymmetric, consult an expert
ﬁcnmpam Gaussian HB REM and DSL estimates.

Figure 9: Decision tree for KCRV selection, reproduced from [13] with the path for the data
set of CCQM-OAWG-K180 highlighted in yellow.
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Figure 10: Dot-and-Bar plot of the results reported for the mass fraction of metronidazole in
the sample P220048 in pg/kg dry mass. The dots represent the reported mean values, x, the
blue bars their standard uncertainties, u(x), the green bars their standard uncertainties
combined with the dark uncertainty t. The DerSimonian Laird estimator is given as a green
line, the yellow area reflects the associated uncertainty u. The calculated upper and lower
limit of U(x)9s are 8.56 and 8.26 respectively.
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DEGREES OF EQUIVALENCE (DoE)

The unilateral degrees of equivalence (DoE) are a measure of agreement between the KCRV
and the individual measurement results. They are expressed as the deviation of the
measurement result from the KCRV and the uncertainty of this deviation at 95 % confidence
level (DoE Upos). Participant results are considered to be in agreement with the KCRYV if the
DoE Uos exceeds the DoE’s absolute value. For study K180 this is the case for all participants
except SASO-NMCC and VNIIM (Table 12, Figure 11) which were also found to be Grubb’s
outliers and for INRAP.

Table 12: Degrees of equivalence (DoE), uncertainty of the DoE at 95 % confidence level
(DoE U95), upper and lower value of credible DoE interval.

Laboratory DoE DoE Uos DoE DoE
lower upper

INRAP -0.73 0.656 -1.39 -0.0762
INM Colombia -0.39 0.547 -0.937 0.156
EXHM -0.282 0.651 -0.922 0.377
NIM China -0.28 0.515 -0.783 0.241
HSA -0.25 0.883 -1.14 0.63
BVL -0.22 1.19 -1.41 0.967
NIMT -0.0797 0.486 -0.562 0.41
NMIA 0.0103 0.376 -0.363 0.388
NRC 0.0403 0.674 -0.642 0.711
LGC 0.14 0.444 -0.309 0.583
INMETRO 0.2 0.507 -0.301 0.712
KRISS 0.3 0.408 -0.107 0.71
GLHK 0.37 0.678 -0.31 1.05
CENAM 0.38 0.838 -0.46 1.22
UME 0.75 1.08 -0.331 1.83
SASO-NMCC -3.65 0.449 -4.1 -3.2
VNIIM 2.07 0.997 1.07 3.07
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Figure 11: Estimated degrees of equivalence (DoE) and their 95 % coverage interval.
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Figure 12: Bilateral degrees of equivalence; blue squares (with black asterisks in the center)
indicate results that differ significantly from 0 at 95% coverage. Green squares indicate
results that do not differ significantly at 95% coverage. Dark grey squares are space-fillers for
results when compared to themselves.
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USE OF CCQM-K180 (metronidazole in porcine muscle) IN SUPPORT
OF CALIBRATION AND MEASUREMENT CAPABILITY (CMC)
CLAIMS

How Far the Light Shines

Successful participation in CCQM-K180 will demonstrate the following measurement
capabilities: determination of mass fraction of organic compounds, with molecular mass of
100 g/mol to 500 g/mol, having high polarity pKow > -2 in mass fraction range from 0.1 pg/kg
to 200 pg/kg in a protein rich food sample (food triangle categories 4, 8, 9, e.g. animal tissue,
AOAC International food triangle [6]).

Furthermore additional measurement capabilities might be demonstrated (if applicable):

e value assignment of primary reference standards (if in-house purity assessment carried
out)

e cxtraction of analytes of interest from the matrix,

e cleanup and separation of analytes of interest from interfering matrix or extract
components,

e separation and quantification using gas or liquid chromatographic analytical systems.

Core Competency Statements and CMC support

The core competencies claimed by the participants in CCQM-K180 are given below. The
information in these tables is as provided by the participants.
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Core competencies demonstrated in CCQM-K180 by BVL

CCQM-K180

Federal office of consumer
protection and food safety

Polare analyte in a protein
rich matrix —
metronidazole in muscle

Scope of Measurement: : Successful participation in this study may demonstrate participants’ capabilities in
determining high-polarity analytes (pKow > -2) with molecular mass range from 100 to 500 g/mol at mass
fraction levels of 0.1 to 200 ug/kg in a high protein food matrix. This may include demonstration of
measurement capabilities such as: (1) value assignment of primary reference standards; (2) extraction of analyte
of interest from the matrix; (3) cleanup and separation of analyte of interest from other interfering matrix or
extract components; (4) separation and quantification using techniques such as LC-MS/MS, LC-MS, LC-

substance” or calibration solution?

HRMS, GC/MS
Specific Information as
Competenc v, %, or N/A .
petency Provided by NMI/DI
Competencies for Value-Assignment of Calibrant
A highly-pure substance consisting of
Calibrant: Did you use a “highly-pure v Metronidazole CRM (MRC

8365.0001a), Mass Fraction: (998.9 +
1.1) mg/g from Inmetro was used

calibration material.

Identity verification of analyte(s) in v

Retention time, mass spectrometry ion
ratios by LC-ESI-MS/MS (Sciex 6500+)

Assessment method(s).

For calibrants which are a highly-pure
substance: Value-Assignment / Purity v

Mass balance was the purity
assessment method for the MRC
(Inmetro)

For calibrants which are a calibration
solution: Value-assignment method(s).

X

Sample Analysis Competencies

Identification of analyte(s) in sample v

LC-MS/MS precursor ion, daughter ion
and ion ratios

Metronidazole Q1: 172,0 and Q3:
128,1; 82,0, 111,8

Internal standard: 13C2,15N2-MNZ:
Q1 :176,6 and O3

21321, 85,9, 114,9
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The sample was first reconstituted. For
this purpose, 2,70 += 0,02 g of
lyophilised sample were weighted
accurately and an appropriate amount
of water 7,30 £ 0,02 g was added. 3 x
sub-samples of the reconstituted sample
were weighted accurately (1,0 £ 0,02 g)
in IKA tubes and 15,47 £ 0,75 mg (20
ul) of an isotope standard solution
(MNZ-13C2,15N2, 0,1 ug/ml in EtOH)
are added. The samples are
equilibrated for 15 min. 5 ml

buffer solution (5.84 g NaCl and 13.61
g KH2PO4 are dissolved in
approximately 950 ml of H20. The pH
value is adjusted to 3 with 20 or 25 %
HCl using a pH-electrode. The solution
is then filled up to 1000 ml with H20.)
and 0.5 ml protease solution (800 mg of
protease are filled up with 10 ml of
0.002 M HCI. The solution has to be
prepared daily) are added.

The samples are homogenised for 1 min
in an IKA Ultraturrax at 6000 rpm. The
samples should have

a pH value of 3 (+0/-0.5, check with pH-
indicator).

The samples are then hydrolysed at
37°C overnight. The supernatant has to
be separate in a 50-mL Falcon tube and
approximately 3 ml buffer solution is
added again to the remainder, vortexed
and centrifuged. The aqueous phase
are combined and the pH value has to
be controlled and if necessary
readjusted to pH 3 using 20-25 % HCIL
5 ml hexane is added to the combined
aqueous phase and the extraction is to
be carried out by carefully

shaking the sample with an overhead
thumbler for 2 min. After the defatting
step the sample is centrifuged at

4000 rpm and 4°C for 10 minutes and
the hexane layer is discarded.

The remaining aqueous phase is
adjusted to pH 6 (+1/-0, check with pH-
indicator) by using 5 M NaOH solution
and  filled up with water to
approximately 9 ml if necessary.
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SPE Clean up: The buffer solution can
be applied directly onto the XTR
cartridge without further preparation of
the cartridge. Not more and not
considerably less than 9 ml

of aqueous solution should be added to
the XTR cartridge. After 20 min
equilibration time, 9 ml ethyl
acetate/tBME (1:1 v/v) are added. After
another 15 min equilibration time, twice
9 ml ethyl acetate/tBME solution

are added to elute the analytes. The
combined eluates are concentrated to
dryness in a TurboVap evaporator.

The dry residues is re-dissolved in 200
wl of a mixture of Eluent A using a
vortexer. The solutions are transferred
into an UltraCentrifugal Devices
(NanoSep 100 kDa Omega) and
centrifuged for 10 min at 12000 rpm.
The clear solution is carefully
transferred into dark glass vials with
inserts and analysed by

LC-MSMS.

Transformation - conversion of analyte(s)
of interest to detectable/measurable form
(if used)

Analytical system

LC-MS/MS (Sciex 6500+ coupled to an
Agilent Infinityll)

Calibration approach for value-assignment
of analyte(s) in matrix

Internal standard

Verification method(s) for value-
assignment of analyte(s) in sample (if
used)

One in-house quality control sample
and a CRM from JRG Geel were used
as quality control sample ERM-BB124.

Other
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Core competencies demonstrated in CCQM-K180 by CENAM

CCQM-K180

NMI1/DI

Polare analyte in a protein rich matrix —
metronidazole in muscle

HRMS, GC/MS

Scope of Measurement: : Successful participation in this study may demonstrate participants’ capabilities in
determining high-polarity analytes (pKow > -2) with molecular mass range from 100 to 500 g/mol at mass
fraction levels of 0.1 to 200 pg/kg in a high protein food matrix. This may include demonstration of
measurement capabilities such as: (1) value assignment of primary reference standards; (2) extraction of analyte
of interest from the matrix; (3) cleanup and separation of analyte of interest from other interfering matrix or
extract components; (4) separation and quantification using techniques such as LC-MS/MS, LC-MS, LC-

Competency

v %, or
N/A

Specific Information as Provided by
NMI/DI

Competencies for Value-Assignment of Calibrant

Calibrant: Did you use a “highly-pure

Highly pure substance was used.
In house purity assignment was done to a reference

solution: Value-assignment method(s).

o . v ol
substance” or calibration solution? material from Supelco PHR1052.
. . . . LC-MS was used.
Identity verification of analyte(s) in . ) . . . Lo
Aty v . yte(s) v Metronidazole identity confirmed using retention time
calibration material. . '
and mass spectra.
. . . Mass b as us here LC-UV was /
For calibrants which are a highly-pure s alance was u v?d’ v%he/‘e C-UV was ap P lied to
) . . v assign analyte mass fraction for related organic
substance: Value-Assignment / Purity . . S . .
impurities, ashes for inorganic impurities and Karl-
Assessment method(s). .
Fischer for water content
For calibrants which are a calibration NA

Sample Analysis Competencies

The method used to identify analytes in the sample
were retention time and mass spec ion ratios.

. . . v
Identification of analyte(s) in sample Metronidazole identity confirmed in samples using
retention and MS
EXtI'E.lctIOIl of analyte(s) of interest from v Liquid/liquid extraction was used
matrix
Cleanup ~Sep aratlop of analllyte(s) qf Solid phase extraction (SPE) was used to clean up the
interest from other interfering matrix v
. sample extract
components (if used)
Transformation - conversion of analyte(s)
of interest to detectable/measurable form N/A
(if used)
Analytical system LC-MS/MS
Calibration approach for value-assignment v a) IDMS
of analyte(s) in matrix b) calibration mode used: single-point calibration
Ver.lﬁcatlon method(s) fqr value- . Used in house spiked solutions and ERM-BB124
assignment of analyte(s) in sample (if v .
Pork muscle (metronidazole) as control.
used)
Other N/A
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Core competencies demonstrated in CCQM-K180 by EXHM

CCQM-K180 EXHM

Polar analyte in a protein rich matrix —
metronidazole in muscle

Scope of Measurement: : Successful participation in this study may demonstrate participants’ capabilities in
determining high-polarity analytes (pKow > -2) with molecular mass range from 100 to 500 g/mol at mass
fraction levels of 0.1 to 200 pg/kg in a high protein food matrix. This may include demonstration of
measurement capabilities such as: (1) value assignment of primary reference standards; (2) extraction of analyte
of interest from the matrix; (3) cleanup and separation of analyte of interest from other interfering matrix or
extract components; (4) separation and quantification using techniques such as LC-MS/MS, LC-MS, LC-

solution: Value-assignment method(s).

HRMS, GC/MS

Combetenc v.x,or | Specific Information as Provided by

petency N/A NMI/DI
Competencies for Value-Assignment of Calibrant

Calibrant: Did you use a “highly-pure v | INMETRO MRC 8365.0001a (metronidazole CRM)
substance” or calibration solution?
Ide.ntlty. Verlﬁcan.on of analyte(s) in v | NMR MS
calibration material.
For calibrants which are a highly-pure Certified value used, confirmed by mass balance (LC-
substance: Value-Assignment / Purity v" | DAD, KF, HS-GCMS, ICP-MS) and gNMR (value
Assessment method(s). 998.5 + 1.0 mg/g)
For calibrants which are a calibration .

Sample Analysis Competencies

Identification of analyte(s) in sample v" | Retention time, mass spec ion ratios

Extra}ctlon of analyte(s) of interest from v’ | solid/liquid extraction with acetonitrile

matrix

Cleanup - separation of analyte(s) of desalting with sodium .chlorlde after the extraction

) . . . procedure. The organic layer was collected,

interest from other interfering matrix é . . .

components (if used) evaporated in a vacuum oven and reconstituted in 1
mL of water:acetonitrile/formic acid (80:20.:0.1%)

Transformation - conversion of analyte(s)

of interest to detectable/measurable form X none

(if used)

Analytical system v" | LC-MS/MS, LC-HRMS

Calibration ap proach for value-assignment v" | IDMS, single-point calibration at exact matching

of analyte(s) in matrix

;/S:rillejssgglor?;z?df:gsﬁoi;\;?;e_le (if , |Alternative method with enzymatic hydrolysis

o (% y P Analysis of IRMM ERM BB124

Other X Indicate any other competencies demonstrated.
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Core competencies demonstrated in CCQM-K180 by GLHK

CCQM-K180

NMI1/DI

Polare analyte in a protein rich matrix —
metronidazole in muscle

HRMS, GC/MS

Scope of Measurement: : Successful participation in this study may demonstrate participants’ capabilities in
determining high-polarity analytes (pKow > -2) with molecular mass range from 100 to 500 g/mol at mass
fraction levels of 0.1 to 200 pg/kg in a high protein food matrix. This may include demonstration of
measurement capabilities such as: (1) value assignment of primary reference standards; (2) extraction of analyte
of interest from the matrix; (3) cleanup and separation of analyte of interest from other interfering matrix or
extract components; (4) separation and quantification using techniques such as LC-MS/MS, LC-MS, LC-

Competency

v %, or
N/A

Specific Information as Provided by
NMI/DI

Competencies for Value-Assignment of Calibrant

Calibrant: Did you use a “highly-pure

solution: Value-assignment method(s).

v’

substance” or calibration solution? Neat standard from Inmetro (MRC 8365.0001a)
Identity verification of analyte(s) in

oo . N/A
calibration material.
For calibrants which are a highly-pure
substance: Value-Assignment / Purity N/A
Assessment method(s).
For calibrants which are a calibration N/A

Sample Analysis Competencies

Identification of analyte(s) in sample v | Retention time and MRM transition ratio
. . Extract sample with chilled 1% acetic acid in
Extra}ctlon of analyte(s) of interest from v" | acetonitrile by 30 min ultrasonic agitation and 30 min
matrix . ;
vertical shaking
Cleanup ~5ep aratlop of analllyte(s) qf Clean up by mixed-mode cationic SPE cartridge and
interest from other interfering matrix v’ liauid chromato hi i
components (if used) 1 graphic separanion
Transformation - conversion of analyte(s)
of interest to detectable/measurable form N/A
(if used)
LC-MS/MS Sciex Triple Quad™ 7500 LC-MS/MS
Analytical system v" | System - QTRAP® Ready coupled with Agilent 1290
Infinity Il LC System
Calibration approach for value-assignment |4 IDMS
of analyte(s) in matrix b) single-point calibration
Verification method(s) for value-
assignment of analyte(s) in sample (if N/A
used)
Other N/A
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Core competencies demonstrated in CCQM-K180 by HSA

Polar analyte in a protein rich matrix —

CCQM-K180 HSA metronidazole in muscle

Scope of Measurement: Successful participation in this study may demonstrate participants’ capabilities in
determining high-polarity analytes (pKow > -2) with molecular mass range from 100 to 500 g/mol at mass
fraction levels of 0.1 to 200 pg/kg in a high protein food matrix. This may include demonstration of
measurement capabilities such as: (1) value assignment of primary reference standards; (2) extraction of analyte
of interest from the matrix; (3) cleanup and separation of analyte of interest from other interfering matrix or
extract components; (4) separation and quantification using techniques such as LC-MS/MS, LC-MS, LC-
HRMS, GC/MS

v,x,or | Specific Information as Provided by
Competency N/A NMLDI

Competencies for Value-Assignment of Calibrant

High purity certified reference material (CRM) of
Calibrant: Did you use a “highly-pure v metronidazole (GBW(E)060908) from the National
substance” or calibration solution? Institute of Metrology (NIM), China with a purity
value of 99.9% + 0.2% was used as the calibrant.

The identity of metronidazole was confirmed by
comparing its mass spectrum with the metronidazole
certified reference material 8365 (998.9 £+ 1.1 mg/g)
from the National Institute of Metrology, Quality and
Technology (INMETRO), based on retention time and
m/z ratio of the parent and daughter ions on the LC-
MS/MS.

Identity verification of analyte(s) in v
calibration material.

For calibrants which are a highly-pure
substance: Value-Assignment / Purity N/A
Assessment method(s).

For calibrants which are a calibration

solution: Value-assignment method(s). N/A

Sample Analysis Competencies

Retention time and m/z ratio of the parent and daughter

. . . v
Identification of analyte(s) in sample ‘ons on the LC-MS/MS.

The study material was weighed into a 50 mL
centrifuge tube and about 1.46 g of water was added.
The mixture [sample blend (SB)] was vortexed and
stored at about 4 °C for at least 1 hour after
gravimetrically spiking with an appropriate amount of
isotope-labelled metronidazole internal standard
solution. Following the equilibration, the SB was
vortexed and shaken on a multitube shaker for 15 to 30
min. The SB was added with 15 mL of 1 % formic acid
in ethyl acetate, vortexed for 2 min, sonicated for 5
min and shaken on a multitube shaker for 10 min.
After the sample was centrifuged at 4,200 rpm for 5
min, the supernatant solution was collected. The
extraction with 1 % formic acid in ethyl acetate was
repeated one more time. The combined supernatant
was then dried under nitrogen at 40 °C. The dried
residue was redissolved in 1.5 mL of 0.1 mol/L
hydrochloric acid. Then, 2.5 mL of n-hexane was
added and mixed well. After centrifugation at 4,200
rpm for 5 min, the water layer was retained and the n-
hexane layer was removed.

Extraction of analyte(s) of interest from v
matrix
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The water layer was transferred into an amicon Ultra-
0.5 centrifugal filter (consisting of regenerated

assignment of analyte(s) in sample (if
used)

interest from other interfering matrix v cellulose membrane), and was centrifuged at 13,400

components (if used) rpm for 10 min before injecting the solution for LC-
MS/MS analysis.

Transformation - conversion of analyte(s)

of interest to detectable/measurable form | N/A

(if used)

. Thermo Scientific TSQ Altis™ triple quadrupole LC-

Analytical system v MS/MS system

Calibration approach for value-assignment | , A single-point calibration, using exact-matching IDMS

of analyte(s) in matrix method.
Method recovery was investigated using ERM®-
BB124 (certified mass fraction of metronidazole in pig
muscle (reconstituted material) = 1.93 = 0.15 pg/kg).
The recovery results fall within the expanded
uncertainty range of the certified mass fraction of
metronidazole in pig muscle (ranged between 97.3 %

Verification method(s) for value- to 101.5 %) and were used to estimate the uncertainty

v of method recovery (Frec).

Method recovery was also investigated using the
comparison study material spiked gravimetrically with
metronidazole solution prepared from GBW(E)060908
(NIM). The spiked material was analysed in parallel
with the SBs for quality control (QC). Each QC was
subjected to the same extraction and clean-up as the
study sample. The recovery results ranged between
97.5% 10 99.2%.

Other
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Core competencies demonstrated in CCQM-K180 by INM Colombia

CCQM-K180

Instituto Nacional de
Metrologia de Colombia
(INM-Colombia)

Polare analyte in a protein
rich matrix —
metronidazole in muscle

HRMS, GC/MS

Scope of Measurement: : Successful participation in this study may demonstrate participants’ capabilities in
determining high-polarity analytes (pKow > -2) with molecular mass range from 100 to 500 g/mol at mass
fraction levels of 0.1 to 200 ug/kg in a high protein food matrix. This may include demonstration of
measurement capabilities such as: (1) value assignment of primary reference standards; (2) extraction of analyte
of interest from the matrix; (3) cleanup and separation of analyte of interest from other interfering matrix or
extract components; (4) separation and quantification using techniques such as LC-MS/MS, LC-MS, LC-

Competency

v, %, or N/A

Specific Information as
Provided by NM1/DI

Competencies for Value-Assignment of Calibrant

Calibrant: Did you use a “highly-pure

A highly-pure substance consisting of
Metronidazole MRC 8365.0001a, Mass

solution: Value-assignment method(s).

v
substance” or calibration solution? Fraction: (998.9 + 1.1) mg/g from
Inmetro was used
Identity verification of analyte(s) in v Retention time, mass spectrometry ion
calibration material. ratios by LC-ESI-MS/MS (QqQ)
For calibrants which are a highly-pure Mass balance was the purity
. . assessment method for the MRC
substance: Value-Assignment / Purity v
8365.0001a
Assessment method(s).
For calibrants which are a calibration B .

Sample Analysis Competencies

Identification of analyte(s) in sample

Retention time, mass spectrometry ion
ratios

Metronidazole Q1: 171.580/ Q3.
128.000

Internal standard Q1: 163.024/ Q3:
87.900

Extraction of analyte(s) of interest from
matrix

A 0.600 g sub-sample (with a precision
0.1 mg) of the KC item was
reconstituted according to the protocol
and an aliquot of 0,200 g of internal
standard ~ solution  (methomyl in
acetonitrile) was added. Then, a 10 mL
aliquot  of water was  added.
Subsequently, 10 mL of acetonitrile was
added (its weight was recorded with a
precision of 0.1 mg). This mixture was
vigorously shaken by hand for two
minutes and an additional 30 seconds in
a vortex at 3000 rpm. After this, the
buffered saline mixture of 4.0 g of
magnesium sulfate, 1.0 g of sodium
chloride, 0.5 g of sodium citrate
sesquihydrate, and 1.0 g of sodium
citrate trihydrate was added, shaking
immediately by hand for at least three
minutes. Finally, the tubes were
centrifuged at 6000 xg for 5 minutes at
0 °C.
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6 mL of the crude extract was subjected
to cleaning by dispersive solid-phase
extraction (d-SPE) using a mixture
consisting of 900 mg of anhydrous
magnesium sulfate, 150 mg of PSA, and
150 mg of C18, followed by shaking for
30 s. Finally, the mixture was
centrifuged at 6000 xg for 5 minutes at
0°C.

1 mL of the clean extract were dried
under a nitrogen stream at 35 °C and
reconstituted  with 1 mL  of
water/methanol/Formic acid 80:20:0.1

Transformation - conversion of analyte(s)
of interest to detectable/measurable form
(if used)

Analytical system

Measurements were carried out using a
SCIEX chromatographic system, Exion
LC/AD model, made up of a mobile
phase degassing unit, two single pumps,
an autosampler with cooling, and a
column heating compartment, coupled
through a controller to a mass
spectrometer SCIEX model QTrap 4500
triple quadrupole (QqQ) with ESI(+)

interface.
Calibration approach for value-assignment Internal standard
of analyte(s) in matrix Bracketing.

Verification method(s) for value-
assignment of analyte(s) in sample (if
used)

A recovery trial of spiked blank-matrix
was carried out.

An In-house quality control was used
for the method and extraction
procedures development.

Other
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Core competencies demonstrated in CCQM-K180 by INMETRO

CCQM-K180

INMETRO

Polare analyte in a protein rich matrix —
metronidazole in muscle

HRMS, GC/MS

Scope of Measurement: : Successful participation in this study may demonstrate participants’ capabilities in
determining high-polarity analytes (pKow > -2) with molecular mass range from 100 to 500 g/mol at mass
fraction levels of 0.1 to 200 pg/kg in a high protein food matrix. This may include demonstration of
measurement capabilities such as: (1) value assignment of primary reference standards; (2) extraction of analyte
of interest from the matrix; (3) cleanup and separation of analyte of interest from other interfering matrix or
extract components; (4) separation and quantification using techniques such as LC-MS/MS, LC-MS, LC-

Competency

v %, or
N/A

Specific Information as Provided by
NMI/DI

Competencies for Value-Assignment of Calibrant

Calibrant: Did you use a “highly-pure

Highly-pure substance: Metronidazole (CRM

solution: Value-assignment method(s).

v
substance” or calibration solution? 8365.0001a, INMETRO)
Analyte in the calibration material was identified by its
Identity verification of analyte(s) in v MS/MS ion transitions, by HPLC-MS/MS. Transition
calibration material. 1:172.1 > 128.3; transition 2(confirmation):172.1 >
82.3.
For calibrants which are a highly-pure . ) _
substance: Value-Assignment / Purity v 550% 8365.0001a certificate: (998.9 + 1.1) mg/g (k=2,
Assessment method(s). 7
The following calibrant was used only to prepare
control samples: metronidazole from United States
. . o Pharmacopeia Reference Standard (USP), lot:
For calibrants which are a calibration v JOC316. Purity was determined by "H-gNMR at

INMETRO (1000.33 mg/g + 1.86 mg/g, K = 2) using
Maleic Acid, CRM 8792.0001 — INMETRO, as internal
standard.

Sample Analysis Competencies

Analyte in the sample was identified by its MS/MS ion

used)

Identification of analyte(s) in sample v transitions, by HPLC-MS/MS. Transition 1: 172.1 >
128.3; transition 2(confirmation):172.1 > 82.3.
Analyte was extracted from matrix by LLE (by adding
NaCl (0.2 g/ml) solution followed by two extractions

Extraction of analyte(s) of interest from v with 5 mL of ethyl acetate). The two extracts were

matrix combined, solvent evaporated with nitrogen gas flow
at 40 °C, and reconstituted with 1.5 mL of HCI (0.1
mol/L).

Cleanup - separation of analyte(s) of One step of clean up was performed by adding 5 mL of

interest from other interfering matrix v hexane to the reconstituted extract in order to remove

components (if used) lipid components.

Transformation - conversion of analyte(s)

of interest to detectable/measurable form N/A | No transformation was performed

(if used)

Analytical system LC-MS/MS

Calibration approach for value-assignment v a) Quantification mode used: IDMS.

of analyte(s) in matrix b) Calibration mode used: bracketing calibration.
Two calibration solutions were prepared completely
independently and used for cross-confirmation of the

Verification method(s) for value- results. Control samples were prepared by spiking

assignment of analyte(s) in sample (if v

blank matrix samples with metronidazole solution
prepared from other standard than the used for
calibration solutions. The mean recovery obtained for
the control samples was very close to 100 %. The
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metronidazole standard used to prepare the control
samples was: United States Pharmacopeia Reference
Standard (USP), lot: JOC316. Purity was determined
by 'H-gNMR at Inmetro (1000.33 mg/g + 1.86 mg/g,
k=2). Maleic Acid, CRM 8792.0001 - INMETRO, used
as internal standard in gNMRq purity determination.

Other N/A | Indicate any other competencies demonstrated.
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Core competencies demonstrated in CCQM-K180 by INRAP

CCQM-K180

NMI1/DI

Polare analyte in a protein rich matrix —
metronidazole in muscle

HRMS, GC/MS

Scope of Measurement: : Successful participation in this study may demonstrate participants’ capabilities in
determining high-polarity analytes (pKow > -2) with molecular mass range from 100 to 500 g/mol at mass
fraction levels of 0.1 to 200 pg/kg in a high protein food matrix. This may include demonstration of
measurement capabilities such as: (1) value assignment of primary reference standards; (2) extraction of analyte
of interest from the matrix; (3) cleanup and separation of analyte of interest from other interfering matrix or
extract components; (4) separation and quantification using techniques such as LC-MS/MS, LC-MS, LC-

Competency

v %, or
N/A

Specific Information as Provided by
NMI/DI

Competencies for Value-Assignment of Calibrant

Calibrant: Did you use a “highly-pure
substance” or calibration solution?

Indicate if you used a “pure material” or a calibration
solution. Indicate its source and ID, eg CRM identifier

Identity verification of analyte(s) in

solution: Value-assignment method(s).

calibration material. N/A | Indicate method(s) you used to identify analyte(s)
For calibrants which are a highly-pure Indicate how you established analyte mass

substance: Value-Assignment / Purity N/A | fraction/purity (i.e., mass balance (list techniques
Assessment method(s). used), gNMR, other)

For calibrants which are a calibration N/A Indicate how you established analyte mass fraction in

calibration solution

Sample Analysis Competencies

Indicate method(s) you used to identify analyte(s) in

used)

Identification of analyte(s) in sample v the sample (i.e., Retention time, mass spec ion ratios,
other) Retention time, mass spec ion ratios
Extraction of analyte(s) of interest from v Indicate extraction technique(s) used, if any, (i.e.
matrix Liquid/liquid, Soxhlet, ASE, other) Liquid/liquid
Cleanup - separation of anglyte(s) O.f Indicate cleanup technique(s) used, if any (i.e., SPE,
interest from other interfering matrix N/A . .
. LC fractionation, other)
components (if used)
Transformation - conversion of analyte(s) . . . .
of interest to detectable/measurable form N/A I]?dlcate Chem.l cal trfmsform.atlon method(s), if any,
. (i.e., hydrolysis, derivatization, other)
(if used)
. Indicate analytical system (i.e., LC-MS/MS, GC-
J ’ il
Analytical system HRMS, GC-ECD, other) LCMS/MS
a) Indicate quantification mode used (i.e., IDMS,
internal standard, external standard, other)
Calibration approach for value-assignment v internal standard
of analyte(s) in matrix b) Indicate calibration mode used (i.e., single-point
calibration, bracketing, x-point calibration curve,
other) x-point calibration curve
Verification method(s) for value-
assignment of analyte(s) in sample (if N/A | Indicate any confirmative method(s) used, if any.

Other

Indicate any other competencies demonstrated.
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Core competencies demonstrated in CCQM-K180 by KRISS

CCQM-K180

NMI1/DI

Polare analyte in a protein rich matrix —
metronidazole in muscle

HRMS, GC/MS

Scope of Measurement: : Successful participation in this study may demonstrate participants’ capabilities in
determining high-polarity analytes (pKow > -2) with molecular mass range from 100 to 500 g/mol at mass
fraction levels of 0.1 to 200 pg/kg in a high protein food matrix. This may include demonstration of
measurement capabilities such as: (1) value assignment of primary reference standards; (2) extraction of analyte
of interest from the matrix; (3) cleanup and separation of analyte of interest from other interfering matrix or
extract components; (4) separation and quantification using techniques such as LC-MS/MS, LC-MS, LC-

Competency

v, %, or N/A

Specific Information as Provided by
NMI1/DI

Competencies for Value-Assignment of Calibrant

Calibrant: Did you use a “highly-

Metronidazole CRM (MRC 8365.0001a) was provided

assignment method(s).

pure substance” or calibration v
solution? by INMETRO.
Ide'ntlty’ Verlﬁcatl'on of analyte(s) in v ID-LC/MS
calibration material.
For calibrants which are a highly- Purity value measured by INMETRO was used (99.89
pure substance: Value-Assignment v +0.11%
/ Purity Assessment method(s). * 0.11%).
. . Calibration solutions were gravimetrically prepared in
f;g;f;;ﬁ)rszflxgﬁpsﬁje_ v KRISS using the neat CRM from INMETRO and

verified by cross-checking of multiple calibration
solutions.

N

ample Analysis Competencies

Identification of analyte(s) in

LC retention time: 12.15 min

sample Y Mass spec ion ratios: 0.89

Extraction of analyte(s) of interest v Liquid/liquid extraction using DI water and ethyl
from matrix acetate.

Cleanup - separation of analyte(s)

of interest from other interfering v Liquid/liquid extraction

matrix components (if used)

Transformation - conversion of

analyte(s) of interest to < )

detectable/measurable form (if

used)

Analytical system v LC-MS/MS

Calibration approach for value- a) IDMS

assignment of analyte(s) in matrix b) Single-point calibration

Verification method(s) for value- ERM-BB124 (Nitroimidazoles in porcine muscle) and
assignment of analyte(s) in sample v gravimetrically fortified pork samples were used for
(if used) the verification of analytical method.

Other N/A -
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Core competencies demonstrated in CCQM-K180 by LGC

CCQM-K180 LGC

Polar analyte in a protein rich matrix —
metronidazole in muscle

GC/MS

Scope of Measurement: : Successful participation in this study may demoenstrate participants” capabilities in
determining high-polarity analytes (pEow > -2) with molecular mass range from 100 to 500 g/mol at mass
fraction levels of 0.1 to 200 ug/kg in a high protein food matris. This may include demonstration of measurement
capabilities such as: (1) value assignment of primary reference standards; (2) extraction of analyte of interest
from the matrix; (3) cleanup and separation of analyte of imterest from other interfering matrix or extract
components; (4) separation and quantification uwsing techniques such as LC-MSMS, LC-MS, LCHEMS,

Competency

v x|

N/A NMI/DI

or | Specific Information as Provided by

Competencies for Value-Assignment of Calibrant

Calibrant: Did you use a “highly-pure
substance™ or calibration solution?

CRM obtained firom Inmetro (Batch: MRC8363.0001a)

Identity verification of analyte(s) in

solution: Value-assignment method(s).

calibration material_ NA
For calibrants which are a highly-pure

substance: Value-Assignment / Purity N/A
Assessment method(s).

For ealibrants which are a calibration N/A

Sample Analysis Competencies

Identification of analyte(s) in sample

' Retention time and ion ratio of 2 gqualifier ions
compared fo CRM standard

Extraction of analyte(s) of interest from

Liguid extraction

W
matrix
Cleanup - separation of analyte(s) of
mnterest from other interfering matrix ¥ Cenirifugation and Solid Phase Extraction (5FE)
components (if used)
Transformation - conversion of analyte(s)
of interest to detectable/measurable form (if| N/A
used)
Analytical system v’ LC-MSALS

a) DEM-IDMS

Calibration approach for value-assignment | b) Bracketed double exact matching
of analyte(s) in matrix
Verification method(s) for valueassignment
of analyte(s) in sample (if used) X
Other N/A
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Core competencies demonstrated in CCQM-K180 by NIM China

NIM

CCQM-K180

Polar analyte in a protein rich matrix —
metronidazole in muscle

Scope of Measurement: : Successful participation in this study may demonstrate participants’ capabilities in
determining high-polarity analytes (pKow > -2) with molecular mass range from 100 to 500 g/mol at mass
fraction levels of 0.1 to 200 pg/kg in a high protein food matrix. This may include demonstration of
measurement capabilities such as: (1) value assignment of primary reference standards; (2) extraction of analyte
of interest from the matrix; (3) cleanup and separation of analyte of interest from other interfering matrix or
extract components; (4) separation and quantification using techniques such as LC-MS/MS, LC-MS, LC-

HRMS, GC/MS
Competenc “- | Specific Information as Provided by
P Y N/A NMI/DI

Competencies for

Value-Assignment of Calibrant

Calibrant: Did you use a “highly-pure

Certified reference material Pure Metronidazole

solution: Value-assignment method(s).

v 0
substance” or calibration solution? GBW(E)060908 99.9+0.2%
traceable to SI

Identity verification of analyte(s) in

L . N/A |/
calibration material.
For calibrants which are a highly-pure
substance: Value-Assignment / Purity N/A |/
Assessment method(s).
For calibrants which are a calibration N/A |7

Sample Analysis Competencies

Retention time on two columns with different
stationary phases compared against calibrant.

Identification of analyte(s) in sample Y Ratios of two MRM responses compared against
calibrant

Ej;g?;tlon of analyte(s) of interest from v Sample was extracted using solid-liquid extraction

Cleanup - Sfaparathn of ana}yte(s) of 1ntere§t The extract was filtered through a PP membrane filter

from other interfering matrix components (if | v/ . .

used) (0.22um) prior to the analysis.

Transformation - conversion of analyte(s) of

interest to detectable/measurable form (if x /

used)

Analytical system v LC-MS/MS

Calibration approach for value-assignment Exact matching IDMS with single point calibration

of analyte(s) in matrix
The comparison study material was spiked
gravimetrically with metronidazole solution prepared
from GBW(E)060908 (NIM). The spiked material was
analyzed in parallel with the sample for quality control

. . . (QC). Each QC was subjected to the same extraction as

Verification method(s) for value-assignment | the study sample. The recovery results ranged between

of analyte(s) in sample (if used) 97.2 % to 99.0 % were used to estimate the uncertainty
of spiked recovery.
ERM-BB124 (Nitroimidazoles in the reconstituted
material) was also investigated using for verification
of the method.

Other N/A |/
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Core competencies demonstrated in CCQM-K180 by NIMT

CCQM-K180 NIMT

Polare analyte in a protein rich matrix —
metronidazole in muscle

HRMS, GC/MS

Scope of Measurement: : Successful participation in this study may demonstrate participants’ capabilities in
determining high-polarity analytes (pKow > -2) with molecular mass range from 100 to 500 g/mol at mass
fraction levels of 0.1 to 200 pg/kg in a high protein food matrix. This may include demonstration of
measurement capabilities such as: (1) value assignment of primary reference standards; (2) extraction of analyte
of interest from the matrix; (3) cleanup and separation of analyte of interest from other interfering matrix or
extract components; (4) separation and quantification using techniques such as LC-MS/MS, LC-MS, LC-

Competency

v %, or
N/A

Specific Information as Provided by
NMI/DI

Competencies for Value-Assignment of Calibrant

Calibrant: Did you use a “highly-pure
substance” or calibration solution?

v

Yes, high pure standard metronidazole (CRM)
GBW(E)060908 from NIM China

Identity verification of analyte(s) in
calibration material.

v

based on retention time and m/z ratio on the LC-
MS/MS

For calibrants which are a highly-pure
substance: Value-Assignment / Purity
Assessment method(s).

For calibrants which are a calibration
solution: Value-assignment method(s).

Sample Analysis Competencies

Chromatographic retention time (LC-MS/MS), MRM

used)

[dentification of analyte(s) in sample Y mode with two ion pairs for identification
Elzirr?)c(tlon of analyte(s) of interest from v Liquid-solid extraction, Liquid-liquid extraction
Cleanup - separation of analyte(s) of
interest from other interfering matrix v SPE cleanup
components (if used)
Transformation - conversion of analyte(s)
of interest to detectable/measurable form -
(if used)
Analytical system v LC-MS/MS
Calibration approach for value-assignment v a) Exact-maiching double IDMS (matrix-matched
of analyte(s) in matrix f:allbratlgn blends) . o

b) single-point, bracketing calibration
Verification method(s) for value- -Internal standard six-point calibration curve
assignment of analyte(s) in sample (if v -two sources of pure CRM (NIM-GBW(E)060908 and

INMETRO- 8365) were compared.

Other

Page 39




Version 1.0

CCQM K180 Final Report

2025-11-28

Core competencies demonstrated in CCQM-K180 by NMIA

CCQM-K180

NMI1/DI

Polare analyte in a protein rich matrix —
metronidazole in muscle

HRMS, GC/MS

Scope of Measurement: : Successful participation in this study may demonstrate participants’ capabilities in
determining high-polarity analytes (pKow > -2) with molecular mass range from 100 to 500 g/mol at mass
fraction levels of 0.1 to 200 pg/kg in a high protein food matrix. This may include demonstration of
measurement capabilities such as: (1) value assignment of primary reference standards; (2) extraction of analyte
of interest from the matrix; (3) cleanup and separation of analyte of interest from other interfering matrix or
extract components; (4) separation and quantification using techniques such as LC-MS/MS, LC-MS, LC-

Competency

v %, or
N/A

Specific Information as Provided by
NMI/DI

Competencies for Value-Assignment of Calibrant

Calibrant: Did you use a “highly-pure
substance” or calibration solution?

Pure material: INMETRO 8365

Identity verification of analyte(s) in

Certified by INMETRO, who have a CMC for the

solution: Value-assignment method(s).

v
calibration material. material
For calibrants which are a highly-p ure Certified by INMETRO, who have a CMC for the
substance: Value-Assignment / Purity v v
material
Assessment method(s).
For calibrants which are a calibration N/A

Sample Analysis Competencies

Identification of analyte(s) in sample v Retention time, mass spec ion ratios
E:;E[rr?;tlon of analyte(s) of interest from v Ligquid/solid extraction with a polar organic solvent
Cleanup y separatlop of anglyte(s) O.f Solid phase extraction (HLB — reversed phase — and
interest from other interfering matrix v )
. MCX — ion-exchange)
components (if used)
Transformation - conversion of analyte(s)
of interest to detectable/measurable form | % none
(if used)
Analytical system 2D - LC-MS/MS
Calibration approach for value-assignment a) Exact-matching double IDMS
of analyte(s) in matrix b) Single point bracketed
Verification method(s) for value- . . . .
. . . Verification was by multiple SPE and chromatographic
assignment of analyte(s) in sample (if N/A .
conditions
used)
Other N/A
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Core competencies demonstrated in CCQM-K180 by NRC Canada

Polar analyte in a protein rich matrix —

CCQM-K180 NRC metronidazole in muscle

Scope of Measurement: Successful participation in this study may demonstrate participants’ capabilities in
determining high-polarity analytes (pKow > -2) with molecular mass range from 100 to 500 g/mol at mass
fraction levels of 0.1 to 200 pg/kg in a high protein food matrix. This may include demonstration of
measurement capabilities such as: (1) value assignment of primary reference standards; (2) extraction of analyte
of interest from the matrix; (3) cleanup and separation of analyte of interest from other interfering matrix or
extract components; (4) separation and quantification using techniques such as LC-MS/MS, LC-MS, LC-
HRMS, GC/MS

v,x,or | Specific Information as Provided by

Competenc
petency N/A NMI/DI
Competencies for Value-Assignment of Calibrant
Calibrant: Did you use a “highly-pure v Highly pure substance: INMETRO CRM: MRC
substance” or calibration solution? 8365.0001a

Identity verification of analyte(s) in

calibration material. N/A N/A

For calibrants which are a highly-pure
substance: Value-Assignment / Purity N/A N/A
Assessment method(s).

For calibrants which are a calibration

solution: Value-assignment method(s). N/A N/A

Sample Analysis Competencies

Identification of metronidazole and its d3 IS were
Identification of analyte(s) in sample v performed via HPLC retention time, and MS/MS
monitoring of two ion transitions.

The analyte was extracted via a double liquid-solid
extraction of the matrix (QUECHERS) using
acetonitrile and water with NaCl and Mg2S04 salts.

Extraction of analyte(s) of interest from v
matrix

A hexane cleanup was used to reduce fat content in the
acetonitrile extract, followed by dry-down,
reconstitution in 0.1% formic acid water and
centrifugation to remove solid particulates.

Cleanup - separation of analyte(s) of
interest from other interfering matrix v
components (if used)

Transformation - conversion of analyte(s)
of interest to detectable/measurable form | N/A N/A

(if used)
. LC-MS/MS: Agilent 1290 Infinity I UPLC and
v
Analytical system Thermo Quantiva Mass Spectrometer
Calibration approach for value-assignment v a) ID2MS - Single-point
of analyte(s) in matrix b) SA-ID2MS - two-point
Verification method(s) for value-
assignment of analyte(s) in sample (if N/A N/A
used)
Other N/A N/A
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Core competencies demonstrated in CCQM-K180 by SASO-NMCC

Remark: results were withdrawn — competencies cannot be claimed.

Polare analyte in a protein rich matrix —

CCQM-K180 NMI/DI metronidazole in muscle

Scope of Measurement: : Successful participation in this study may demonstrate participants’ capabilities in
determining high-polarity analytes (pKow > -2) with molecular mass range from 100 to 500 g/mol at mass
fraction levels of 0.1 to 200 pg/kg in a high protein food matrix. This may include demonstration of
measurement capabilities such as: (1) value assignment of primary reference standards; (2) extraction of analyte
of interest from the matrix; (3) cleanup and separation of analyte of interest from other interfering matrix or
extract components; (4) separation and quantification using techniques such as LC-MS/MS, LC-MS, LC-
HRMS, GC/MS

v,x,or | Specific Information as Provided by

Competenc
petency N/A NMI/DI
Competencies for Value-Assignment of Calibrant
1 . M (13 74 CRM
Gubstance” o catbrationsaluiort | Y| PIMC0744/20124 /INMETRO
) MRC 8365.0001a

Identity verification of analyte(s) in

calibration material. N/A

For calibrants which are a highly-pure
substance: Value-Assignment / Purity N/A
Assessment method(s).

For calibrants which are a calibration

solution: Value-assignment method(s). N/A

Sample Analysis Competencies

Identification of analyte(s) in sample v SRM ms2 172 [127.5-128.5]
Extrgctlon of analyte(s) of interest from v Liquid/liquid

matrix

Cleanup - separation of analyte(s) of

interest from other interfering matrix v SPE

components (if used)

Transformation - conversion of analyte(s)
of interest to detectable/measurable form N/A
(if used)

Analytical system v |LC MS/MS

Calibration approach for value-assignment v a) External standard
of analyte(s) in matrix b) calibration curve

Verification method(s) for value-
assignment of analyte(s) in sample (if x
used)

Other Indicate any other competencies demonstrated.
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Core competencies demonstrated in CCQM-K180 by UME

CCQM-K180 | TUBITAK UME

Polar analyte in a protein rich matrix —
metronidazole in muscle

HRMS, GC/MS

Scope of Measurement: : Successful participation in this study may demonstrate participants’ capabilities in
determining high-polarity analytes (pKow > -2) with molecular mass range from 100 to 500 g/mol at mass
fraction levels of 0.1 to 200 pg/kg in a high protein food matrix. This may include demonstration of
measurement capabilities such as: (1) value assignment of primary reference standards; (2) extraction of analyte
of interest from the matrix; (3) cleanup and separation of analyte of interest from other interfering matrix or
extract components; (4) separation and quantification using techniques such as LC-MS/MS, LC-MS, LC-

Competency

v %, or
N/A

Specific Information as Provided by
TUBITAK UME

Competencies for Value-Assignment of Calibrant

Calibrant: Did you use a “highly-pure

Pure material

solution: Value-assignment method(s).

substance” or calibration solution? Y Metronidazole, Sigma Aldrich (M3761)
Idep tity. Veriﬁcatiion of analyte(s) in v In house value assignment by gqNMR
calibration material.

For calibrants which are a highly-pure

substance: Value-Assignment / Purity v Purity assessment by gNMR
Assessment method(s).

For calibrants which are a calibration N/A )

Sample Analysis Competencies

used)

Identification of analyte(s) in sample v Retention time

Extrgction of analyte(s) of interest from v Liquid/Solid extraction
matrix

Cleanup - separation of analyte(s) of

interest from other interfering matrix N/A -
components (if used)

Transformation - conversion of analyte(s)

of interest to detectable/measurable form N/A -
(if used)

Analytical system v LC-HRMS

Calibration approach for value-assignment v IDMS, 3-point calibration curve
of analyte(s) in matrix

Verification method(s) for value-

assignment of analyte(s) in sample (if N/A -

Other

Indicate any other competencies demonstrated.
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Core competencies demonstrated in CCQM-K180 by VNIIM

Remark: results were withdrawn — competencies cannot be claimed.

CCQM-K180

NMI/DI

Polare analyte in a protein rich matrix —
metronidazole in muscle

HRMS, GC/MS

Scope of Measurement: : Successful participation in this study may demonstrate participants’ capabilities in
determining high-polarity analytes (pKow > -2) with molecular mass range from 100 to 500 g/mol at mass
fraction levels of 0.1 to 200 pg/kg in a high protein food matrix. This may include demonstration of
measurement capabilities such as: (1) value assignment of primary reference standards; (2) extraction of analyte
of interest from the matrix; (3) cleanup and separation of analyte of interest from other interfering matrix or
extract components; (4) separation and quantification using techniques such as LC-MS/MS, LC-MS, LC-

Competency

\/’X, or
N/A

Specific Information as Provided by
NMI/DI

Competencies for Value-Assignment of Calibrant

Calibrant: Did you use a “highly-pure

Pure material Metronidazole (produced by Hubei

solution: Value-assignment method(s).

substance” or calibration solution? Y Hongyuan Pharmaceutical Technology Co.,Ltd)
Ide'ntity’ Veriﬁcati'on of analyte(s) in v Agilent 6530 O-TOF LC/MS

calibration material.

For calibrants which are a highly-pure Metronidazole purity was evaluated in-house by mass
substance: Value-Assignment / Purity v balance approach

Assessment method(s). (99,9+0,3) %

For calibrants which are a calibration N/A Indicate how you established analyte mass fraction in

calibration solution

Sample Analysis Competencies

Identification of analyte(s) in sample v Retention time, mass spec ion ratios

EXtr".lCtlon of analyte(s) of interest from v Extraction to organic solvent by vortex

matrix

Cleanup - separation of analyte(s) of

interest from other interfering matrix v Bond Elut SCX cartriges (Agilent, 200 mg/3 ml)

components (if used)

Transformation - conversion of analyte(s) . . . .

of interest to detectable/measurable form | N/A Iz?dzcate Chem.lcal trgnsforrrfatzon method(s), if any,
. (i.e., hydrolysis, derivatization, other)

(if used)

Analytical system LC-MS/MS Agilent TripleQuard 6460)

Calibration approach for value-assignment a) IDMS

of analyte(s) in matrix b) single-point calibration

Verification method(s) for value- . .

assignment of analyte(s) in sample (if v Extraction procedure was validated by ERM-BB124 -

PORK MUSCLE
used)
Other N/A Indicate any other competencies demonstrated.
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CONCLUSIONS

Eighteen National Metrology Institutions registered for the study, 17 laboratories submitted
results, 15 results were taken into account for the calculation of the KCRV. Due to the very
homogenous data set it was quite easy to agree upon an approach for the KCRYV calculation.
It was decided to use the DerSimonian-Laird approach which yielded a KCRV for
metronidazole of 8.41 +/- 0.08 png/kg (and a estimated dark uncertainty t of 0.18 pg/kg)

Other estimators (“Laplace Rem”, “HB Rem”) provide nearly identical KCRV.

The DoE calculation showed that 14 participant results are in agreement with the calculated
KCRYV proving the excellent performance of the participants.

The same material was also analysed in the framework of a proficiency test for the European
network of National Reference Laboratories for food control. The assigned value calculated
for this study is also in good agreement with the KCRV — but showing a significantly higher
uncertainty (8.38 +/- 0.32 pg/kg; n=32) [15]. This once again demonstrates the excellent
results achieved by the National Metrology Institutions.

The provision of pure calibration reference materials by INMETRO and NIM China enabled
traceability to SI on the one hand and helped the laboratories to focus on the challenge of
analysing the requested measurand in incurred matrix material on the other.

The idea of analysing additional measurands (also present in the sample) was not followed
for this study. The idea of analysing an additional sample for the same measurand, but in a
different matrix (e.g a different muscle or milk) was also not considered. Both approaches
could have provided data for a better understanding of the dark uncertainty and additional
evidence for stating broad claim CMCs. This approach should be considered for future key
comparisons — if possible.

The shipment of animal matrix samples (study material porcine muscle) was expected to be
very difficult. However, it was possible in close exchange with the participants (individual
veterinary certificates, partly individual delivery services, difficulties with delivery addresses
and limited availability by email) to deliver the material in good condition to the 17 of the 18
registered participants. In general, detailed discussion of the study protocol and the results
template with the participants after registration for the study might be helpful in order to
avoid misunderstandings/misinterpretations in the course of the study.
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APPENDIX A: Call for Participation

WESTWOOD <swestwo

information for the OAWG

Dear OAWG colleagues,

On behalf of the OAWG Chair | am providing a short update on progress with two actions arising
from the June 2022 video conferences and in particular participation in the Track A comparisons
CCQM-K180 and CCQM-K148.b

Please find attached the Comparison Protocol for the CCQM-K180 Track A key comparison: Polar
abalﬂe in high protein food matrix -metronidazole in porcine muscle. This e-mail constitutes the call
for participation in the comparison. NMIs wishing to participate can register by e-mail to Joachim
Polzer (joachim.polzer@bvl.bund.de <mailto:joachim.polzer@bvl.bund.de> ) with a cc: to
eurlvetdrug@bvl.bund.de <mailto:eurlvetdrug@bvl.bund.de> . The deadline for registration is 30th
September 2022.

The circulation of the final protocols for the CCQM-K148.b Track A key comparison: Mass fraction of
oxytetracycline in oxytetracycline hydrochloride material and the parallel Track C comparison CCQM-
K179: Mass fraction of oxytetracycline HCl salt have been delayed in order to include the full protocol
for control of the hygroscopicity of the material and for the reporting of water content results. The
protocol with the call for participation in the comparisons will now be distributed in September and
sample distribution will commence shortly thereafter.

Finally | would also like to bring your attention to the CCQM Workshop on Particle Metrology which
will be hosted by the BIPM from 25th to 27th October as an online-only meeting. An outline of the
workshop programme is available in the “Working Documents” section. The full workshop agenda
with invited speakers will be available shortly.

Free registration for the Workshop is now open through the online link:
https://www.bipm.org/en/committees/cc/ccqm/wg/ccqgm-ws/2022-10-25

Best Regards,

Steven Westwood
Principal Research Chemist
Bureau International des Poids et Mesures

Pavillop de Breteuil
Sevres, France 92312
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APPENDIX B: Protocol

CCQM K120 Protocol 0220209

CCQM-K150
Polar analyte in hich protein food matrix -
metronidazole in porcine muscle

Key Comparison
Track A

Study Protocol
August 2022

U. Milow-5tollin, J. Polzer
Federal Office of Consumer Protection and Food Safety (BVL)
EU Reference Laboratory for Residues (EURL)}
Diedersdorfer Weg 1 @ 12277 Berlin ® Germany
P.O.Box 11 02 60 & 10232 Berlin ® Germany
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CCOM K180 Protocol 2022-08-00

[+

INTRODUCTION

Mitroimidazoles are a group of synthetic chemicals derived from azomycin (2-nitroimidazole), a
compound which was first isolated from a Streptomryces species in the 1950s [1]. MMany
nitroimidazoles exhibit antihelmintic properties and are also potent antibiotics and coccidiostats.
The most important nitroimidazoles from a pharmaceutical perspective are metromidazole and
dimetridazole. However, due to their proven genotoxic and suspected carcinogenic properties no
acceptable daily intake (ADI) [1] can be derived, which means that the setting of a maximum
residue level (MREL) in food in accordance with Reg. (EC) No. 470/2009 [3] 13 not possible
Dimetridazole and metromidazole are therefore meluded in Table 2 of Commission Regulation
(EU) WNo 37/2010 [4] as prohibited compounds and hence any confirmed presence in food samples
iz considered a non-compliance with EU food legizlation. Also worldwide in many countries
nitroimidazoles are banned from use in animals from which products for human consumption are
derived. For muscle, the European Beference Laboratory (EURL) Berlin recommends 1 pg'kg as
the minimum method performance requirement (MMPR) [3] for the detection of nitroimidazols,
residues.

At the CCQM Orgzanic Analysis Working Group (OAWG) Meetings in 2021 suggestions for track
A comparisons for polar analytes in a protein rich matrix were discussed according to the OAWG
multi-annual strategy plan for the support of existing CMC claims (e.g. based on CCOM-EKE5 and
CCOM-E141). Finally, it was decided to start a study with metronidazole in piz muscle as
representative for this purpose. This study helps to support core competencies in the area of
analytes with a molecular mass range of 100 g/'mpl to 500 g/mpl of analytes having high polarity
pEow = -2 in a mass fraction range from 0.10 [ng/g] to 200 [ug'kg] in a protein rich food sample
(food triangle categories 4, 8, 9, e.g. amimal tizsue, AQAC International food triangle [6]).

Az a Track A comparizon, it i3 expected that all NMIz or DIs who have, or expect to have services
related to the capabilities related to the *How far does the light shine™ statement for this key

comparizon will participate.

TIMELINE

Table 1: Proposed timeline for CCOQM-K 180
November 2021 — January 2022 Preparation of sample
Janvary/Febroary 2022 Homogeneity testing
February/March/August 2022 and ongoing Stability testing
August 2022 (Call for participation to OAWG members
September 2022 Deadline for registration
October / November 2022 Dizpatch of samples
1 June 2023 Deadline for submissicn of results
September/October 2023 Preliminary Discussion of results
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MEASURANDS

CCOM K180 Protocol

2025-11-28

2022-08-09

The measurand of this study is the mass fraction of metronidazole in porcine muscle on a dry mass
basis in pglke. Physico-chemical information for metronidazole i1s provided below. The sample
tnaterial also contains dimetridazole, as well as metabolites of metronidazole (metronidazole

hydroxide) and dimetridazole (2-hydroxymethyl-1-methyl-5-nitro-1H-imidazole (HMMNI)).

Table 2: Selected physico-chemical parameters of metronidazole [7].

MNama metronidazole
Abbreviation MpE
2-(2-mathyl-5-nitro-1H-
IUPAC name imidzezol-1-vl)ethanal
CAS £43-43-1
Sum formula CEHSNI03
holecular weight 17115 =/mal
logP B
ok 25
STUDY MATERTALS

The matrix porcine muscle is a matrix rich in protein and partly also rich in fat and therefore falls
inte category 4, 8, or 9 of the AQAC International food triangle [6], depending on the individual
muscle composition. For this study, materials produced in an animal study initiated by the BVL
veterinarian in 2021, as well as blank porcine muscle samples purchaszed from the retail market,
were used. The ammal study was conducted on two 3-month old male, castrated rearing pigs (body
weight 90 kg) which were treated with nitrpimidazole-contaming pharmaceutical preparations

given below.

Metronidazole:

Dimetridazole:

Eradia suspension 125 mg'ml (Virhbag Switzerland AG, Glattbrugs.
Switzerland), 2x/day per oral over the course of 3 days, 15 hours waiting time before slanghter

cheyi-col powder 400 mg/z (Cheyita GmbH, Piaffeshofen, Germany),
2x/day per oral over the course of 3 days, 18 hours waiting time before slaughter
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The study material with the respective desired concentration in the range 0.01-
30 pg/lkg was produced from the incurred material and the blank material as a
total batch from a number of sub-samples. All sub-zamples were combined and
homogenised vnder addition of dry ice. Subsequently, the sample material was
byophilized, passed through a sieve and homogenised again (“Grindonix™).
Finally, individual portions of around 4.3 g lyophilised material were weighed
inte 30 mL plastic centrifuge tubes. The material was stored at -20 =C.

[

The aliquots contain 4.3 — 4.4 g of lyophilized muscle refernng to approximately 16 g frezh muscle
(1 g fresh muscle = 0.27 g lvpphilizate). Current methods need approximately 1-2 g fresh muscle
for a single analysis.

Eeconstitution of a Iyophilized sample iz realized by adding the amount of water lost during
Iyophilization In any case, the amount of lyophilised sample to be reconstituted shall not be
zmaller than the amount uzed in the homogeneity study (0,540 g). The veszels should be at room
temperature before reconstitution, as the samples are hygroscopic.

The recommended method for the reconstitution of Iyophilised samples ia:

Shake the sample by hand or agitate using a vortex-mixer or an overhead shaker

Weigh out an adequate amount of lyophilised material

Add respective amount of water as ultra-pure water and vortex-mix

If vortex-mixing does not yield a visually vniform sample, treat the sample in an ultrasonic
bath or homogenize using an overhead shaker for at least 13 min at ambient temperature.

Ideally, the reconstituted sample is stored at +4 °C for 1 hour before the analysis procedure
begins.

Recommended Minimum Sample Amount

Participants will receive 4 samples of P220048. The samples are to be stored at -20°C or below
under the absence of light. Before opening, the samples should be allowed to equilibrate to room
temperature. As minimum sample intake 0.540 g lyophilized muscle (referring to 2 g of
reconstituted sample) is recommended.

Dry Mass Determination

Participants are alzo requested to carry out dry mass correction. The determination of dry mass
cotrection should be conducted with a recommended size of at least 0.3 g. The test sample portion
taleen for dry mass correction should be placed over anhydrous calcivm sylphate (DEIERITEE)
in a desiccator at room temperature for a minimum of 20 days until a constant mass i1s reached.
Dry mass correction should be carried out at the same time as the test sample portion is to be
analyzed in the same package of sample.
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Homogeneity Assessment of Study Material

Homogeneity of the incurred samples was assessed in accordance with ISO 13528:2020 Annex
B.2.2 [8]. For thiz method a suitable number of test items 1z chosen at random and analysed in
duplicate. Subsequently, the standard deviation between the samples s; and the analytical standard
deviation sw are calculated from the determined analyte contents. The standard deviation between
the samples s 1= negligible if the sum of mean squares between the samples 13 smaller than the
sum of the mean squares of the repeated analvsis.

In order to assess the sample homogeneity for thiz study, a number of test items of the zample
P220048 were chozen at random (Takle 3 ). The samples were analysed in accordance with the
validated EURL method NITM 009 (available upon request).

In order to control for any possibly undetected heteropeneity, an F-test was also carried out. The
result of the F-test was that no significant heterogeneity was detected {Table 4). Graphical
representations of the results from homogenetty analysiz are given in Figure 1.

Table 3: Samples randomly selected for the homogeneity asseszsment.

Sample Test item production numbers

P220048 003, 036, 078, 092, 122, 146, 163, 199, 210, 229, 239

Figure 1 : Eesults of the homogeneity assessment for P220042 (Metronidazole in pig muscle;
sample size 0.540 g lyophilized pig muscle)

025

=
- 0.2
E gis
E
o 0.1
e
= goo
c 005 o o [ e '
o ] 2 fiL
= . | $ & v . = 1 ® @ o
o P,
= 0.05 2
LY y
. 0.1
w .
=> =015
s
;.02
LU
= =025
3 36 78 g7 122 146 163 199 210 229 239

Test item number

Table 4 : Results of ANOVA homogeneity assessment for metronidazole in muscle.
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[+

ANOVA Estimate metronidazole
Within-packet, Ciam: 1.2%
Between-packet, CWiae 2.5%
Total analytical vaniability, CV:| 2.8 %
F/Fmit (Foosgon) 4.35/0.10
p-value (Probability of falsely rejecting the hypothesis
that all zamples have the same concentration); 0.75

Stability Assessment of Study Material

The short-term stability of the material was assessed in a stability study over the course of four
weeks. Thiz time period was chosen in order to assure sample stability during shipment,
preparation, and analysizs. Individually packaged aliquots of P220048 were stored at -80 °C
(reference), 23 °C, +4 °C, and room temperature (dark). For every selected temperature-time
combination two samples were analysed in duplicate in accordance with EURL method NIIM 009
{available upon request). The results of the stability study are displayed in Figure 3. The stability
study is ongoing and more data will be provided once available (Table 5.

Considering the data obtained on the samples P220028, as well as results from previous stability
studies on nitroimidazoles in muscle it was concluded that the samples were sufficiently stable for
the purpose of thiz key comparison. No degradation is to be expected over the course of the study.

Table 5: Stability study outline: temperature-time combinations to be considered for the stability
study (presently finalized time 28 days) .

Duration -20| weC Room

oC temperature
(dark)

28 days X X x

-1

months

[August X X X

2022)

2 years X X X

3 years

Eyears

Figure 1: Relative deviation of MINZ concentration from the reference concentration (-80 °C) in
zample P220048 after 28 d. Error bars represent the standard deviation of the multiple
measurements.
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0.200
0.150
0.100
0050

0.000 ' 7

=0.050

deviation from reference

g-ﬂl.lﬂﬂ
E-U.IEI:I
=0.200

m-20C O +4*C @ = 20°C (dark)

INSTRUCTIONS AND SAMPLE DISTRIBUTION

Participants should itwvestigate the particular local customs and quarantine requirements for the
samples to be sent to their countries. If special permits are required, please inform the orgamzer.
The organizer will not be responsible for any charges such as import taxes or related charges for
the importation of the samples.

Samples will be zent with cool pacls, shipping on dry ice is not necessary due to the short term
stability of the material at room temperature.

At the time of sample dispatch, participants will be informed individually per email including a
tracking number. A sample receipt form will be provided electronically to all participants and must
be filled in and retumed to the study coordinator on receipt of the shipments.

RESULTS

The results should be reported in the unit of pglyg for metronidazole on a dry mass basis and
should include standard and expanded uncertainties (95 % level of confidence).

In addition to the quantitative results, participants should provide information on the measurement
procedure (extraction, clean-up, column and conditions, quantification approach), calibration
standards, internal standards. any quality control materials, number of replicates, the means of
caleulation of the results. Furthermore, any details regarding the estimation of measurement
uncertainty should be included, generally any information relevant to the core competencies that
the participants in this study are seeking to demonstrate.

Participants are required to carry out a dry mass correction. Dy mass correction should be carried
out at the same time as the test sample portion is to be analyzed in the same package of sample.
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The results reporting form will be provided electronically to each participant and must be
completed and retumed to the study coordinator before the submission deadline.

All the results of the key comparizon will be evaluated against the key comparison reference value
(KCEV). The KCEV will be determined from the results of all KMIs/Dls participating in the key
comparizon that have used appropriately validated methods with demonstrated metrological
traceability. The draft A report will provide candidate estimates of the KCRV and its uncertainty
for review and discussion by the OAWG.

Avwvailable Calibration Materials

Participants may establizh the metrological traceability of their results using certified reference
materials (CEMs) with stated traceability and/or commercially available high purity materials for
which they determined the purity. Table 6 and 7 lists the CEMs that are available for use for this
study.

Table 6: Metronidazole calibration CEMs available from NMI=Ts,

Item Item Mo. Certified value | Producer Reference
Ietronidzzole | 5365 9529 | INMETRO [3]
*11mglg
Metronidazole | GEWIE)D&0S0E 959 % | MIM China [10]
+-02%

Table 7: Available metronidazole matrix CEML

Item Item Mo. Certified value | Producer | Reference
Mitroimidazoles | ERM- {1.53#0.15) | JRC [11]

in porcine BE124 ue'ks

muscle

Table 8: Selection of available isctopically labelled internal standards for metronidazole.

Item Item No. Producer
Metronidazole-2-t1C-1,3- | HM014 WITEGA Laboraterien Berlin-Adlershof
e GmbH, Berlin, Garmany
Metronidazole-2-t1C-1,3- | 32744 Supelco, Merck Kgaf, Darmstadt,
u, Germany
Metronidazole-d4 DRE-C15201001 D'r. Ehrepstarfer, Augsburg, Germany
(ethylana)
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Metronidazole-d4 DRE-A15201001AL- | Dr. Ehyenstorfer, Augsburg, Germany
(ethylene] 100 pg/mLin 100
acetonitrile
Metronidazole-d4 TRC-M3z3882 Toronto Research Chemicals, Teronto,
(ethylane) Canads
Metronidzzole-d3 (mathyl) | TRC-MSFas00 Toronto Research Chemicals, Teronto,

Canads
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USE OF CCQM-K180 (metronidazole in porcine muscle) IN SUPPORT
OF CALIBRATION AND MEASUREMENT CAPAEBILITY (CMC)
CLAIMS

How Far the Light Shines

Successfol participation i CCQM-K120 will demonstrate the following measurement
capabilities: determination of mass fraction of organic compounds, with molecular mass of 100
g'mal to 300 g/mol, having high polarity pEag > -2 in mass fraction range from 0.1 [ng/g] to
200 [ng/g] in an vnprocessed food matrix of animal origin with a high protein content (e.g.
animal tissue).

Furthermore additional measurement capabilities might be demonstrated (if applicable):

¢ value assignment of primary reference standards (if in-house purity assessment carned
out)

» extraction of analytes of interest from the matrix,

¢ cleanup and separation of analytes of interest from interfering matrix or extract
components,

¢ separation and quantification using gas or liquid chromatographic analytical systems.

Core Competency Statements and CMC support

An example of a Core Competency Table that will be uzed to claim competencies by the
participants in this study is in the Annex and a respective template will be provided.

RETERENCES

[1] E MAFDA T OSATO H UMEZAWA, The Journal of antibictics 1933, 6, 132,

[2] Committee for vetermary medicinal products, Metronidazole siwmmary report, 1997,

[3] Fegulation (EC) Mo 4702009 of the Furopean Parliament and the Couneil of 6 hay 2009 laving down
Commmmity proceduraes for the establishment of razidue limits of pharmacologically active substancas m
foodeatuffs of animal ongin, repealmz Couneil Regulation (EEC) Mo 237790 and amending Directive
2001/32EC of the European Parliament and of the Couneil and Regulation (EC) o 726/ 2004 of the European
Parliament and of the Coumeil. Rag. (EC) 470:2009, 2005,

[4] Commizzion Repulation (ELT) Mo 372010 of 22 December 2009 on pharmacologically active
substances and their classification regardmz maxinmim residus limits m foodstuffs of ammal orngin.
Commussion Regulation (ET7) No 3772010, 2005,

[31 EUFL, EURL Gudance on muinimmm method performance requiremants (MWPEs) for specific
pharmzeologically active substances in specific animal matricss, 2022 5o/ fenrl-residuas en’ ; hitps:aur]-
residues. au'surl-portal portal-smdance-documents ).
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Cherp, 2004, 378, 1161,
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[8] Imternational Organization for Standardization, Statiztical methods for use in proficiency testing by
imterlaboratory companson, IS0, Geneva, Switzerland.
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[10] Mational Ceartified Refarence haterial (NCEM), Code ° GEWIENGI0E, Feference hiaterial
Certrficate (2021), : wwivrnim ac.cn wiviv.nenm orz.cn

[11] B Zelemm, H Bchnpmel F. Ulberth, H. Emaons, Certification of mass frachions of nitroimidazolss in
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APPENDIX A: Reporting Form
Template for reporting of results (will be provided in Excel or Word).

* Bundesami iz CCOM ey Comparison/Pilat Study
Verbraucherschuss und CCOM-K1BD /P 7
i Metronidazob in porcing musche o R -
Results Report Form WS —

Please use this exodl sheet for neporting.

Please submitted this repot elictionicaly 1o peechia polse @b bund. de e J02EW bund.de
Plsass Nl o5 all reguined inf lof and use the g QT

Plaasa provide afy era inloemation is the comments Bection & & & sesanate shew Il neclsisry.

Part I: Participant’s Infermation

Laberstory Name: | |

Comect pivsodny ebimimied by | I

Reporting Date: (dd/mem o) | ]

Irogramme Particzalad:
|CCOMIED (R H)

Part il Apwubts:

Samgia b, uted far reparting | LR -

LR llfﬂlﬂ'l"lﬂ'* 'l!' [

Combined
Espanided
e Mhicks Trasesion | pgfig | Sandid | facior (] | wncertas Mussbes of
! monsiitied mascle | uncerimin u repliates {n|
I g} s
meraridazole

Kote: Please rafer b the OAWG guidance document on siprificent figures when reporting vl
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| Pasrt Hls Techmical bnformation of
| Muthedalogy Ued

|Sammple sice uzad for anatysis (g) [

Meisturs contant mathod
|Plaasa briafly dascriba the moistura
determination procedure)

| Estraczicn miachod

| (Plemse briefty describa the exraction
proceduned, 8. Ligisdfalid exraction,
Sohbat, #12., Sobeaevrs, veduma, tima,
temperature etc |

| Post extraciion clasn-up method and the transformation
|precedures, if any (o g, SPE, e}

(Flamss beiafly daScribe tha clagn-up ard
transformation procedures nchuding sny

dilutsana or concentration ilapl pricr 1a
|mnatysis}

| Derivatizaticn, if any |_

EF.I"IHI:II:IHF!‘D".FHIFD:‘I:H.I“H |eg., L=
| WS A5 HPLE-FLD, i)
|Plense specify the model)

|Chromatographsc cobumn

| Tha chrametagraphic corditionis) o g LC
| Mcbila phase pradiang, ecc |

| Mathod of guantificatson
|e.g., exierrsl calsbration, Intemal
srandard enlibration, IDMS, a)

|Typa of calibraticn
|5.., sirgla-pairt, Eracksting. thras-paant
|cadibratien curve, B,

| Hative calibration standards; sowice,
| eefirrmatian of santiny, villus BILgAmant,
| uncertairty mnd traceabiling

| Raterance matarial used for caliratics is
|in compliznce with the requirements for

| Tracuability in CIFM MRS
|Decument No.: CIPM Z003-24; Lacest
vpdate: Revised 13 Oct. 20051

|Incarnal standerds used

|IPlaass spacify tha compaundi, and Bt which 11age of analyiit wars
tha internal standands added.)

|Indicate ions [MAKS maasuned in the mass
| spectrometer nstrument.
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Part IV Uncertainty budget
Tha measurement squathons wsed to calculams the mass fraction of aach analyte. Pleasa provide details of all the factors listed intha
equations and indicate how these values were determined

Estemation ef untaraintias for @ach factor, Give @ complats dascription of how the SETimarss wara cbiained and combined 1o calculame
the overall uncertainty. Please provide a table detailing the full uncertainty budget.

|Part V: Comments | sdditional infarmation

Dthar information, obisrvations or avidancas, if @ny, that can furthar FUPpOrt yowr refults
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APPENDIX E: Core Competency Table

CCQM OAWG: Competency Template for metronidazole in porcine
muscle

CCQM-K150

NMEDI

Polare analyte in a protein rich matrix —

metronidazole in muscle

HEME, GCMS

Scope of Meazurement: ¢ Successful paricipation in this study may demonstrate participants” capabiliies m
determining high-peolarity analvtes (pEow = -2) with molecular mass range from 100 to 300 z'mel at mass
fraction levels of 0.1 to 200 pgks m a hzgh protein food matre Thiz may include demonstration of
measurament capabilities such zs: (1) value assiznment of primary refarenca standards; (2) exiraction of analyts
of mtersst from the matrix; (3) cleanup and separation of anzlyte of interest from other interfarmg matrix or
extract components; (4) separation and quantification usmg techmiques such zs LO-RISME, LC-ME, LC-

Competency

¥k, or
N/A

Specific Information as Provided by
NMIDI

Competencies for Value-Assignment of Calibrant

Calibragt: Did you use 2 “highly-pura
substanca” or calibration solution?

Indicate {fvou used a “pure material” or a calibration
solution. Jrdicate its sowee and ID, gz CRM identifier

Idantity verification of analvte(z) m

Indicate method(s) you wused to idswtifis analyes(z)

Far calibrants which are 2 highly-pure
substance: Value-Aszignment / Parity
Azzezsment method(s).

Indicate how you established analyts masz
Sractionpurity (Le., mass balance (Jist technigus:

wsedi W other

Far calibrants which are a2 calibration
solution: Valus-zzsisnment method(z]).

Indicate how you established analyts masz: fraction in
calibration solution

Sample Analysis Competencies

Idantification of analyta(s) in zample

Indicate method(s) you used to idswtfis analyteiz) in
the sample (Le., Retention tims, mass spec ion rafios,
ather}

Extraction of analyta(s) of mterazt from
matrix

Indicate extraction techrnigue(s) used, if ary, (is
Liguicd Tiguid, Soxhlsr ASE, other]

Cleanup - saparation of analyte(s) of
interest from other mterfering matrx
components (1f usad)

Indicate cleanup technigue(s) used, [favy (ie., SPE,
LC fractionation, other)

Transformation - conversion of analytais)
of interest to detectable’'meazurabls form
(1f used)

Indicate chemical trargformation method(s), jf oy,
{1.e., hvdrelysis, derivatination othsr)

Anabytical svstam

Indicate analytical system (Le, LO-MEME, GC-
HREMS, GC-ECD, other}

Calibration approach for value-assigmment
of analvtels) m matrix

al Indicats guarzificarion mode wsed (1e., IDAS,
irternal standard, external standard, ether)

bl Indicate calibration mods wed (i s, single-poine

calibration, bracketing, x-point calibration curvs,

other}

Varification method(z) for value-
assipnment of analvie(s) m sample (if
uzed)

Indicate any confirmative method(z) wsed, [ any.

Orthear

Indicate any other competenciss demornstrated.

Instructions:

o

]
—
=
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¢ In the middle cohwnn place a tick, crozs or zay the entrv 15 not zpplicabla for each of the competencies
listed (the first row does not require a response)

¢ Fill in the nght hand cohomn with the imformation raquested in blue in sach row

¢  Enter the details of the calibrant in the top row, then for materials which would not mest the CTPM
traceability requirements the thres rows with 2 ° require antries.

Page 15

Page xvii



Version 1.0 CCQM K180 Final Report 2025-11-28

Updated protocol of 14 October 2022

The desired concentration range of metronidazole in the study material was adapted to 0.1-
200 g/kg.

Information was added that the results should only be submitted for a single unit of the
provided sample material.

Updated protocol of 31 January 2023
The proposed timeline was adjusted.
Updated protocol of 28 June 2023

It was clarified that the results should be reported for mass fraction of free metronidazole.
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APPENDIX C: Registration Form

No formal registration form was provided. The participants registered via e-mail.

APPENDIX D: Reporting Form

The template for reporting of the results was provided as an Excel file.

* Bundesamt fiir CCQM Key Comparison/Pilot Study
Verbraucherschutz und CCOM-K180/P? m
Lebensmittelsicherheit P . . -
Metronidazole in porcine muscle ot peibat .

| Results Report Form suppened by the

Please use this excel sheet for reporting.

Please submitted this report electronically to joachim.polzer@bvl.bund.de and 502@bvl.bund.de
Please fill in all required information and use the requested units.

Please provide any extra information in the comments section or on a separate sheet if necessary.

Part |: Participant's Information

Laboratory Name:

Contact person/ submitted by:

Reporting Date: (dd/mm/yyyy)

Programme Participated:

{CCQM-K180 /P ?)

Part 11: Results:

Sample No. used for reporting | K180 -

Moisture content (w/w %]): |

Combined

Expanded
Mass fracti k Standard Number of
Analyte/ Mass Fraction ass ra.c fon (neg/ke ) an .ar Coverage factor (k) | uncertainty u.m ere
reconstituted muscle uncertainty u replicates (n)
. U (ue/ke)
(ne/ke)

metronidazole

Note: Please refer to the OAWG guidance document on significant figures when reporting values
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Part lll: Technical Information of
Methodology Used

Sample size used for analysis (g) I

Meisture content method
|Please briefly describe the moisture
determinaticn procedure)

Extraction method

|Please briefly describe the extraction
procedures, e.g. Liquid/Solid extraction,
Soxhlet, etc., solvents, volumes, time,
temperature etc. )

Post extraction clean-up method and the transformation
procedures, ifany (e.g., SPE, etc)

|Please briefly describe the clean-up and
transformation procedures including any

dilutions or concentration steps priorto

analysis)

Derivatization, ifany I -

Analytical instrument(s) used [e.g., LC-
MS/MS, HPLC-FLD. etc)
[Please specify the model)

Chromatographic column |

The chremategraphic condition(s) [e.g. LC
Mobile phase gradient, etc )

Method of guantification
|e.g., external calibration, Internal
standard calibration, IDMS, etc)

Type of calibration
|e.g., single-point, bracketing, three-point
calibration curve, etc.)

Mative calibration standards: source,
confirmation of identity, value assignment,
uncertainty and traceability

Reference material used for calibration is
in compliance with the requirements for
Traceahility in CIPM MR&

[Document Mo, CIPM 2003-24; Latest
update: Revised 13 Oct. 2003);

Internal standards used

|Please specify the compounds, and at which stage of analyzis were
the internal standards added.)

Indicate ions /MRMs measured in the mass
spectrometer instrument.
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Part I'V: Uncertainty budget

The measurement equations used to calculate the mass fraction of each analyte. Please provide details of all the factors listed in the
equations and indicate how these values were determined.

Estimation of uncertainties for each factor. Give 8 complete description of how the estimates were obtained and combined to calculate
the overall uncertainty. Flease provide a table detailing the full uncertainty budget.

Part V: Comments [ additional information

COther information, cbservations or evidences, if any, that can further support your results.
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APPENDIX E: Core Competency Table Form

CCQOM OAWG: Competency Template for metronidazole in porcine
muscle

CCQM-K180

NMI1/DI

Polare analyte in a protein rich matrix —
metronidazole in muscle

HRMS, GC/MS

Scope of Measurement: : Successful participation in this study may demonstrate participants’ capabilities in
determining high-polarity analytes (pKow > -2) with molecular mass range from 100 to 500 g/mol at mass
fraction levels of 0.1 to 200 ug/kg in a high protein food matrix. This may include demonstration of
measurement capabilities such as: (1) value assignment of primary reference standards; (2) extraction of analyte
of interest from the matrix; (3) cleanup and separation of analyte of interest from other interfering matrix or
extract components; (4) separation and quantification using techniques such as LC-MS/MS, LC-MS, LC-

Competency

\/,x, or
N/A

Specific Information as Provided by
NMI/DI

Competencies for Value-Assignment of Calibrant

Calibrant: Did you use a “highly-pure
substance” or calibration solution?

Indicate if you used a “pure material” or a calibration
solution. Indicate its source and ID, eg CRM identifier

Identity verification of analyte(s) in
calibration material.

Indicate method(s) you used to identify analyte(s)

For calibrants which are a highly-pure
substance: Value-Assignment / Purity
Assessment method(s).

Indicate how you established analyte mass
fraction/purity (i.e., mass balance (list techniques
used), gNMR, other)

For calibrants which are a calibration
solution: Value-assignment method(s).

Indicate how you established analyte mass fraction in
calibration solution

Sample Analysis Competencies

Identification of analyte(s) in sample

Indicate method(s) you used to identify analyte(s) in
the sample (i.e., Retention time, mass spec ion ratios,
other)

Extraction of analyte(s) of interest from
matrix

Indicate extraction technique(s) used, if any, (i.e.
Liquid/liquid, Soxhlet, ASE, other)

Cleanup - separation of analyte(s) of
interest from other interfering matrix
components (if used)

Indicate cleanup technique(s) used, if any (i.e., SPE,
LC fractionation, other)

Transformation - conversion of analyte(s)
of interest to detectable/measurable form
(if used)

Indicate chemical transformation method(s), if any,
(i.e., hydrolysis, derivatization, other)

Analytical system

Indicate analytical system (i.e., LC-MS/MS, GC-
HRMS, GC-ECD, other)

Calibration approach for value-assignment
of analyte(s) in matrix

a) Indicate quantification mode used (i.e., IDMS,
internal standard, external standard, other)

b) Indicate calibration mode used (i.e., single-point

calibration, bracketing, x-point calibration curve,

other)

Verification method(s) for value-
assignment of analyte(s) in sample (if
used)

Indicate any confirmative method(s) used, if any.

Other

Indicate any other competencies demonstrated.

Instructions:

e In the middle column place a tick, cross or say the entry is not applicable for each of the competencies
listed (the first row does not require a response)
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e  Fill in the right hand column with the information requested in blue in each row
o  Enter the details of the calibrant in the top row, then for materials which would not meet the CIPM
traceability requirements the three rows with a * require entries.
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APPENDIX F: Summary of Participants’ Analytical Information
Table 13 (sample preparation) and Table 14 (chromatography) list the methodological details provided by the participants. They have been

edited for brevity and uniformity.

Table 13: Details of the analytical methods employed by the participants of CCQM-K 180 for the determination of metronidazole.

Lab Sample size Hydrolysis | Extraction Defatting | Clean-up Calibration Quantification
BVL 1 g reconstituted sample protease 5 mL buffer (5.84 g NaCl + 13.61 g KH2PO4in 1l L | hexane Extrelut six points internal standard,
water @pH=3) gravimetric
and 10 mL protease solution; 1 min in IKA
Ultraturrax @ 6000 rpm
CENAM 1.08 g no 2x20 mL ethyl acetate no SPE MCX 6¢cc single point IDMS
EXHM 1 g reconstituted sample no’ 10 mL acetonitrile+0.1 % formic acid; 3 min vortex | no none except water removal single point exact matching IDMS
GLHK 054 ¢g no 5 mL acetonitrile+1 % acetic acid,; hexane SPE MCX single point IDMS
30 min ultrasonic and vertical shaking
HSA® 0.54-0.57 g lyophilised no 15 mL ethyl acetate+1 % formic acid; hexane none except ultracentrifugation | single point exact matching IDMS
sample, reconstituted with 2 min vortex, 5 min ultrasonication, 10 min filtration
water to 2 g prior to analysis multitube shaker
INM 0.6 g lyophilised sample no 10 mL water, 10 mL acetonitrile; 2 min shaking by no dSPE with 900 mg MgS04, bracketing, internal standard
Colombia | reconstituted with water hand, 30 s vortex @ 3000 rpm; 150 mg PSA, 150 mg C18 matrix-matched
prior to analysis saline buffer 4 g MgSO4+ 1 g NaCl
+ 0.5 g sodium citratesesquihydrate+ 1 g sodium
citratetrihydrate; 3 min shaking by hand
INMETRO | 0.54 g lyophilised sample no 5 mL NaCl solution (0.2 g/mL), 2x5 mL ethyl hexane none bracketing IDMS
reconstituted with water acetate;
prior to analysis 2 min vortex, 20 min ultrasonication
INRAP 1.08 g lyophilised sample no 8 mL ethyl acetate no none matrix calibration | internal standard
reconstituted with water
prior to analysis
KRISS 0.54 g lyophilised sample no 9.46 mL water; no none except PVDF filtration single point IDMS
1 h equilibration at 4 °C, 5 min ultrasonication, 10
min shaking;
supernatant extracted with 2x20 mL ethyl acetate;
5 min shaking

5 The laboratory reported that enzymatic digestion and clean-up using Extrelut provided equivalent results.

® The laboratory reported that they studied extraction by ethyl acetate, methanol and 0.1% formic acid in ethyl acetate and estimated the uncertainty of different sample
extraction solvents from the results. They had also studied the influence of multiple extraction cycles but had found no significant improvement of the extraction efficiency

with three cycles as opposed to two cycles.
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Lab Sample size Hydrolysis | Extraction Defatting | Clean-up Calibration Quantification
LGC 0.54 g lyophilised sample no 8 mL water; equilibration overnight; no SPE Oasis HLB bracketed single double exact matching
20 mL MeOH+200 pL acetic acid; point exact IDMS
2 h extraction in rotary mixer matching
NIM 0.54 g lyophilised sample no 2x15 mL ethyl acetate; 45 min shaking no none except PP membrane single point exact matching IDMS
China reconstituted with water filtration
prior to analysis
NIMT’ 07g no 5 mL water; equilibration 1 h at 4 °C; hexane SPE Oasis MCX 6 mL/150 mg | single point, exact matching double
10 mL ethyl acetate, 5 mL ethyl acetate; bracketing IDMS
30 min vortex and mechanical shaker
NMIA 055¢g no acetonitrile (6+4+4 mL) + 1.5 g MgSO4:NaCl (4:1); | no SPE MCX single point, exact matching double
20 min tumbling, 2x15 min ultrasonication bracketing IDMS
NRC 0.5 g lyophilised sample no 5 mL acetonitrile; 30 s vortex; 0.5 g NaCl+2 g hexane none matrix calibration, | exact matching double
reconstituted with water MgSO04; 2 min vortex; standard addition | IDMS
prior to analysis 5 mL acetonitrile; 2 min vortex
SASO- 07g,125¢ no 10+5+5 mL ethyl acetate; hexane SPE C18/OH 1g/6 mL multiple points external calibration
NMCC vortex, 30 min shaking
UME 1 g lyophilised sample no 10 mL ethyl acetate; hexane none three points IDMS
reconstituted with water S min vortex
prior to analysis
VNIIM 0.6 g lyophilised sample no 3x7 mL ethyl acetate; no SPE SCX 200 mg/3 mL single point IDMS

reconstituted with water
prior to analysis

vortex

7 The laboratory reported that they had compared equilibrating the reconstituted test material for one hour and overnight and had found no significant differences in the

overall results.
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Table 14: Details of the chromatography and the ion transitions employed by the participants of CCQM-K 180 for the determination of

metronidazole.
Lab Separation, Detection Ion transitions
BVL Sciex Triple Quad 6500+ LC-MS/MS System coupled to Agilent 1290 Infinity II LC System MNZ : m/z=172.0 >128.1; 82.0; 111.8
column: Phenomenex Luna Omega C18, (100 x 2.1) mm, 1.6pm, C18 pre-column Internal standard: m/z=176.6 >132.1; 85.9; 114.9
mobile phase A: 2 mM aqueous ammoniumformate + 0.1 % formic acid
mobile phase B: acetonitrile + 0.1% formic acid
flow: 300 pL/min
injection volume: 5 pLL
Gradient:
t/min | %A
0.0 95
2.0 95
5.0 80
7.0 50
9.0 10
10.5 10
11.0 95
12.0 95
CENAM | Waters Xevo-TQS LC-MS/MS m/z=172; 176
column: Waters Xbridge C18 (2.1 x 150) mm, 5 pm
mobile phase: ImM aqueous ammonium acetate: ACN (10:90, v:v), pH 3.57
EXHM Thermo Finnigan Surveyor MS pump+ and autosampler coupled to Thermo Finnigan TSQ Quantum Ultra AM m/z=172.000>82.000; 110.800; 128.100
column: Agilent Zorbax Eclipse XDB-C18, (2.1 x 150) mm, 3.5 pm m/z=175.000>85.000; 113.800; 131.100
mobile phase A: water + 0.1 % formic acid
mobile phase B: acetonitrile + 0.1 % formic acid
flow: 300 pL/min
gradient:
t/min | %A
0 90
5 10
6 10
7 90
10 90
GLHK Sciex Triple QuadTM 7500 LC-MS/MS System - QTRAP® Ready coupled to Agilent 1290 Infinity IT LC System MNZ: m/z=172>128 (Quantification); 82; 111
column: Waters Acquity UPLC HSS T3 column 1004, 1.8 pm, (2.1 x 150) mm Internal standard: m/z=176>132 (Quantification); 86; 115
mobile phase A : 0.1 % (v/v) formic acid in water
mobile phase B: 0.1 % (v/v) formic acid in methanol
gradient: At 0 min - 10 min, 10% B (0.3 mL/min)
At 10.5 min - 12 min, 95% B (0.3 mL/min)
At 12.5 min - 20 min, 10% B (0.3 mL/min)
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Lab Separation, Detection Ion transitions
HSAS Thermo Scientific TSQ AltisTM triple quadrupole LC-MS/MS system MNZ: m/z=172 >127.97 (Quantification) 82.13
Set-up 1: Internal standard: m/z=176 >132.2 (Quantification); 86

column: Agilent Zorbax SB-Aq (2.1 x 100) mm, 3.5 pm
mobile phase A: 0.1 % formic acid in water

mobile phase B: 0.1 % formic acid in acetonitrile

flow: 0.3 mL/min

radient:
t/min | %B
0 5
5 90
6 5
10 | Stop
Set-up 2:

column: Agilent Poroshell 120 EC-C18 (4.6 x 50) mm, 2.7 pm
mobile phase A: 0.1 % formic acid in water

mobile phase B: 0.1 % formic acid in acetonitrile

flow: 0.3 mL/min

radient:
t/min | %B
0.0 5
1.0 5
8.0 90
8.5 5
11.0 | Stop
Set-up 3:

column: Waters Xterra MS C18 (2.1 x 100) mm, 3.5 um
mobile phase A: 0.1 % formic acid in water

mobile phase B: 0.1 % formic acid in acetonitrile

flow: 0.3 mL/min

radient:
t /min %B
0 5
5 5
6 90
8 5
13 | Stop

8 The participants reported that they had also used a Kinetex Polar C18 (100 x 2.1 mm, 2.6 um) column in order to estimate the uncertainty arising from the application of
different chromatographic columns.
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Lab

Separation, Detection

Ion transitions

INM
Colombia

Sciex QTRAP 4500 coupled to Sciex ExionLC

column: Themro Scientific Acclaim RSLC 120 A C18 (2.1 x 100) mm, 2.2 pm

column temperature: 50 °C

mobile phase A: water/methanol/formic acid 97/3/0.1

mobile B: methanol/formic acid 99.9/0.1

radient:

t/min | %A

0.0 98
2.0 98
2.5 80
3.5 60
4.0 30
5.0 0
6.0 0
7.0 60
8.0 90
9.0 98

MNZ: m/z=171.850>128.000
Internal standard: m/z=163.024>87.900

INMETRO

Waters Xevo TQ

column: Waters Acquity BEH Phenyl 1.7 pm, (2.1 x 100) mm

mobile Phase A: water + 0.1 % acetic acid

mobile phase B: acetonitrile

flow: 0.4 mL/min

radient:

t/min | %A

0.0 90
1.0 50
1.5 90
3.0 90

MRM with ESI(+)
MNZ: m/z=172.1 >82.3; 128.3
Internal standard: m/z=176.1 > 132.3

INRAP

LC-MS/MS

column: C18 (150 x 3.5) mm, 2.1 pm

mobile phase A : water + 0.2 % formic acid (v/v)
mobile phase B : acetonitrile

m/z=172 > 82.00; 128.00

KRISS

LC-MS/MS

column: Waters HSS T3 (2.1 x 100) mm, 1.8 pm
mobile phase A: 10 mM aqueous ammonium formate
mobile phase B: methanol

MNZ: m/z=172>128
Internal standard: m/z=176>132
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Lab

Separation, Detection

Ton transitions

LGC

Waters premier LC system coupled to Waters TQ Absolute Triple Quad
column: Avantor ACE Excel 2 C18 PFP (150 x 3) mm, 2 um

mobile phase A: water + 0.1 % FA

mobile Phase B: methanol + 0.1 % FA

flow: 0.3 mL/min

injection volume: 4 pLL

temperature: 40 °C

radient:

t/min | %A
0 95

2 95

5 70

10 70

11 20

16 20

17 95

27 95

MNZ: m/z=172.2>82.1 (Quantification); 128.0; 111.2
Internal standard: m/z=176.1>86.0 (Quantification); 115.1; 132.1
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Lab Separation, Detection Ion transitions
NIM Thermo TSQ Altis MS/MS instrument coupled to Dionex UltiMate 3000 UHPLC system MNZ: m/z=172.1>127.9 (Quantification); 82.07
China Set-up 1: Internal standard: m/z=176.1> 132.0 (Quantification); 86.07

column: Waters Acquity UPLC BEH C18 (2.1 x 100) mm, 1.7 pm
mobile phase A: water + 0.1 % formic acid

mobile phase B: methanol

flow: 0.3 mL/min

radient:
t/min | %B
0.0 5
0.5 5
1.5 10
8.5 12
12.5 90
13.5 90
13.6 5
17.5 5
Set-up 2:

column: Waters Acquity UPLC HSS T3 (2.1 x 100) mm, 1.8 um
mobile phase A: water + 0.1 % formic acid

mobile phase B: methanol

flow: 0.3 mL/min

radient:

t/min | %B
0.0 5

0.5 5

1.5 10

5.5 12

7.5 90

9.5 90

9.6 5

14.0 5

NIMT Shimadzu LC system coupled to Sciex API 4000 MNZ: m/z=172>128 (Quantification); 82
column: Agilent Zorbax SB-C18, 4.6 um, (150 x 4.6) mm Internal standard: m/z=176>132 (Quantification); 86

mobile phase A: water + 0.1 % formic acid
mobile phase B: acetonitrile + 0.1 % formic acid
flow: 0.6 mL/min

isocratic elution: 80:20 A:B, 0-15 min
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Lab Separation, Detection Ion transitions
NMIA Two-dimensional LC-MSMS using a Sciex 7500 coupled to ExionLC binary LC pumps MNZ: m/z=172.0>128.0; 82.0; 111.0
DI column 1: Waters Acquity UPLC HSS T3 (50 x 2.1) mm, 1.8 pm Internal standard: m/z=176.0>132.0; 86.0; 115.0
DI column 2: Avantor ACE UltraCore SuperC18 (50 x 2.1) mm, 2.5 um
D2 column 3: Restek Force Biphenyl (50 x 2.1) mm, 1.8 pm
D2 column 4: Avantor ACE UltraCore SuperPhenylHexyl (50 x 2.1) mm, 2.5 pm
D1 organic modifier: methanol
D2 organic modifer: acetonitrile
D1 aqueous phase: water or 5 mM ammonium formate
D2 aqueous phase: 0.01 % formic acid or 5 mM ammonium formate
Column ovens set to 40 °C
see table for details
T3-PhHex C18-PhHex C18-Bip
D1 column column 1 column 2 column 2
D1 organic modifier | methanol methanol methanol
D1 aqueous modifier | 5 mM ammonium formate water only water only
D1 gradient time 0 min 4.7 min_| 0 min 34 min | | min 3.4 min
D1 % organic 2% 5% 1% 5% 1% 5%
MNZ transfer 4.00 - 4.55 min 2.35 - 2.85 min 2.35 -2.90 min
D2 column column 4 column 4 column 3
D2 organic modifier | acetonitrile acetonitrile acetonitrile
D2 aqueous modifier | 5 mM ammonium formate 0.01% formic acid 5 mM ammonium formate
D2 gradient time 4.6 min 7 min 2.86 min 44 min_| 2.91 min 6.9 min
D2 % organic 3% 7% 3% 10 % 3% 55 %
MNZ elution 6.1 min 4.0 min 6.1 min
NRC Thermo Quantiva triple quadrupole MS coupled to Agilent 1290 Infinity I UPLC MNZ: m/z=172.1>128.1; 82.1
column: Phenomenex Kinetix C18, (100 x 3) mm, 1.7 um + guard column Phenomenex SecurityGuard C18, 2.1mm Internal standard: m/z=175.1>131.1; 85.1
mobile phase A: water:formic acid 100:0.1
mobile Phase B: acetonitrile:formic acid 100:0.1
flow: 0.5 mL/min
radient:
t/min | %B
0.0 5
0.5 5
3.0 40
3.2 90
4.0 90
4.2 5
6.5 5
SASO- LC-MS/MS MNZ: m/z=172>127.5; 128.5
NMCC column: Thermo Scientific Hypersil GOLD 3 pum (150 x 4.6) mm
mobile phase: water:methanol (70:30) + 0.2 % formic acid
UME Thermo Scientific QExactive ORBITRAP Ultimate 3000 MNZ: m/z=172.07
column: Phenomenex Luna C18 3pum 100A, (150 x 2) mm Internal standard: m/z=176.09
mobile Phase: A: methanol:water 10:90 + 0.1 % formic acid
mobile phase B: methanol
Flow rate: 0.3 mL/min
isocratic elution: 10:90 A:B
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Lab

Separation, Detection

Ton transitions

VNIIM

LC-MS/MS Agilent TripleQuad 6460
column: Agilent Zorbax Bonus-RP (4.6 x 150mm), 5 um
mobile phase A: water + 0.1 % formic acid
mobile phase B: acetonitrile + 0.1 % formic acid
radient:

t/min | %B
0 10
5 10
6 40
7 80
12 80
13 10
18 10

MNZ: m/z=172>128; 86
Internal standard: m/z=176>132
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APPENDIX G: Summary of Participants’ Uncertainty Estimation
Approaches

The following are pictures of the uncertainty-related information provided by the participants
in the “Analytical Information” worksheet of the “Reporting Form” Excel workbook.
Information is grouped by participant and presented in alphabetized acronym order.
Uncertainty Information of BVL

Part IV: Uncertainty budget

The measurement equations used to calculate the mass fraction of each analyte. Please provide details of all the factors listed in the
equations and indicate how these values were determined.

AAimnz Cas thCaspdag @ Aimnz) M5y th M)Ay

Mass fraction (MNZ) {#gf’kg} - AisypMsample(1-DW) T AgsVismsample(1-DW)

Estimation of uncertainties for each factor. Give a complete description of how the estimates were obtained and combined to
calculate the overall uncertainty. Please provide a table detailing the full uncertainty budget.

2 2 2 2 2
Uimnz) = X [?’?’:‘J‘IZ) . \If(ux!'lx)rsp. + {nm!{x:}calib + (u.ri;x)sampte weight. + (u.r!{x:}mm'srurs + {u.r.';x)sampls spikea(l5)

Part \': Comments / additional
information
Other information, chservations or evidences, if any, that can further support your results.

contributions to messurement uncertsinty:

u {unit) target {unit} uf=lX %] fuxpX}n2
u calibration solution: 001923 |ngig 12788 ng'g 0. 1508 0,02289
u sample weight: 002444 mg 1000,000 mg 10,0024 0,00001
u sample spike: 002105 mg 15,470 mg 0, 1381 0,018582
u dry mass: 000074 g 0,493 g 0,1510 0,02280
re producibility method: 0,15284 ng/g 2,120 ng'g T.2000 51, 84000
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METRONIDAZOLE | K180
X Source of uncertainty Value Units Source of Onginal Type of Distriduton Standard Combined U relative Combined U relative
information | uncertainty or | Uncertainty Type uncertainty | uncertaintyuc | wilyl Value | uncertainty |ui(y) Value
s uec
(preparation)
sample mass 1.08 g 0.000024| 0.000022 0.000022|
balance repeatbilty g Cedificawof 0.00004 B Recangubr 0.000023
cafitrasion CNM
CC-720-1852022]
indicaton error g Cesifcawof 0.00005 B Rectangular 0.000050
calibragion CNM
CC- 70185202
balance resoluton Cerifcaw of 0.00001 8 Recangulr 0.000008
g calitragion CNM
CC-7T0-1852024
Calibrant preparation 0.99 ugkg 0.001334 O.N‘Bﬁr
uncertainty
Calbrant purity MTNDZ 932 | ¢/100g | CENAM wie | 000%0 8 Recrgubr 0.0050 muo| 0.000050
for LRACREDR
Calibrant mass (stock solution) | 1.185 ma 0.001251| 0.001089
balance repeatabiity mg Cenfcamol 0.002 8 Rectangular 0.001155
calitraian CNM
CC-730-1 33 2022]
indicaton efror mg Cesficawol 0.00315 B Recangur 0.003150
caitration TN
CC- 73013V 2022
balance resoluton mg Cemfcawol 0.001 8 Recangular 0.000577
catrasan CNM
CC-720-13¥ 2022
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Total mass of the sokfion CEEEC N | Do®ies| 000073
balance repeatbity ] Cenfcawof 008 B Recangular 0.048188
calitratan CNM
CC-720-185 2022
indicaton error ] Cenfcarof 0.000055 B Recangular 0.00005%
calitratian CNM
CC-730-185/ 202
|palance resoluton g Cenfcawof 0.00001 8 Recangulr 0.000008
calitrafian CNM
CC-T0-185224|
Calibrant mass (work soltion) | 147288 2 0. 0.000018
|balance repeatabiity 9 Cenfcawof 0.00004 B Recangulr 0.000023|
calitrasion CNM
CC-730-185/2022]
indicaton error g Cesfcawol 0.00005 8 Rectangulr 0.000050
calitragian CNM
CC-730-185/202))]
|balance resoluton g Cedfcawof 0.00001 B Rectangular 0.000008
calibragian CNM
CC-730-1852024|
Total mass of the solution 30.0188 ] 0.000001
|balance repeamabilty g Cosficae o de 0.00004 B Recangular 0.000023|
calitraion CNM
CC-730-185/2022]
indicaton efror g Cenfcawof 0.000055 z Recangulr 0.000055
caitragion CNM
CC-730-185/202))]
|balance resoluton g Cenficaw of 0.00001 g Rectangulr 0.000008
calitraion CNM
cC-730-1852024|
3 |Repetibilty of MTNDZ 9.2348 ug/kg | Measurements 0218 A Normal 0.10520 0. 0.011825 0.10%202
Measurement made
4 |Reproducibility of MTNDZ 8.7889 we/kg | Measurements 0gss A Nermal 0‘3&73] Oiﬂl Q043834 0.389781
Meas made
Relatve combined uncerinty uc'average \ale = 0.0118
Combined uncertanty uc = 041
B 0.8022
[Metronidazole = 8.7%9 + 0.802 pefs |
Relatwe Uncertinty 91 %
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Uncertainty Information of EXHM

hhe measurement equation is:

Wit,c myss  myc  Hg
S = X — % X —
' (1 - H) X R TnM.S m,-s_c RC

where wys  =dry mass fraction of measurand in the sample, (ugikg)
wyy  =mass fraction of measurand in the calibration blend, (ug/kg)
H = sample moisture content (g/g)
R =recovery (as a fraction)

mis ~ =mass of internal standard added to the sample blend, (ug'kg)
mys.  =mass of test material in the sample blend, (ug/kg)

my.c ~ =mass of measurand added to the calibration blend, (ug/kg)

mMic  =mass of internal standard added to calibration blend, (ug/kg)

Rs = measured peak area ratio of the selected ions in the sample blend

Re = measured peak area ratio of the selected ions in the calibration blend

The equation used to estimate standard uncertainty is :

2
uwas) = [(SP7/ ) + D (Guimd)’ + ) (Gu(R))’ + (Cucu(wuc)? + (Cau(H))? + (Cru(R))?

where 5D, is the standard deviation under reproducibility conditions, i the number of determinations (12) and
() the sensitivity coefficients associated with each uncertainty component. The uncertainty of the peak area

ratios was considered to have been included in the estimation of method precision.

Uncertainty estimation was carried out according to JCGM 1o0: 2008. The standard uncertainties were
combined as the sum of the squares of the product of the sensitivity coefficient (obtained by partial
differentiation of the measurement equation) and standard uncertainty to give the square of the combined
uncertainty. The square root of this value was multiplied by a coverage factor (95% confidence interval) from
the t-distribution at the total effective degrees of freedom obtained from the Welch-Satterthwaite equation
to give the expanded uncertainty.

typical sensitivity standrard relative

uncertainty component values coefficient uncertainty uncertainty ¢ xu; [C;x u-}z
metronidazole mass fraction (ng/g, method precision) 8,128 1 0,264 0,032  0,2640 0,070
mass fraction of metronidazole in the calibration solution, (ng/g) 26,57 0,306 0,0106 0,000 10,0032 0,000
sample moisture content, (g/g.in the reconstituted sample) 0,734 30,535 0,0006 0,001 0,0179 0,000
recovery (expressed as a fraction) 1,000 8,128 0,0115 0,012  0,093% 0,009
mass of metronidazole-d; solution added to the sample blend, {mg) 220,75 0,037 0,0149 0,000 0,0005 0,000
mass of test material in the sample blend, (mg) 1060 0,008 0,0185 0,000 10,0001 0,000
mass calibration solution added to the calibration blend, {mg) 85,97 0,095 0,0144 0,000 10,0014 0,000
mass of metronidazole-d; solution added to calibration blend, (mg) 222,65 0,037 0,0149 0,000 00005 0,000
measured peak area ratio of the selected ions in the sample blend 0,409 considered to be included in the
measured peak area ratio of the selected ions in the calibration blend 0,404 estimation of method precision
combined standard uncertainty (pg/kg) 0,281

effective degrees of freedom 15

coverage factor 2,13

expanded uncertainty (pg/kg) 0,598
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Uncertainty Information of GLHK

Part IV: Uncertainty budget

The measurement equations used to calculate the mass fraction of each analyte. Please provide details of all the factors listed in the
equations and indicate how these values were determined.

Where M, |=] Mass of the isotope-labeled standard added to the sample blend (g)
M, |=| Mass of the sample (g}

M M " M,. |=| Mass of the calibration dard solutionadded to the calibration blend (g)
Cy=Czx Fy x M_z: X R—b S1-W) M,. | =] Mass of isotope-labelled standard added to the calibration blend (g)
X e be R, |=] Measured ratio (peak area of Met/ peak arca of Met-%C,.'"N,) in the sample blend

Ry |=| Measured ratio (peak area of Met/ peak area of Met-1'C
C, |=| Mass fraction of Met standard (pg'kg)
W | = | Moisture content

“N,) in the calibration blend

Estimation of uncertainties for each factor. Give a complete description of how the estimates were obtained and combined to calculate the
overall uncertainty. Please provide a table detailing the full uncertainty budget.

cxnime'g) Mass fraction of neat standard 998.90 110 0.0011 0.0936 0.0097 (i B
ca(g) Mass of neat standard 0.03128 0.0000 0.0011 0.0877 0.0093 281.92 B
ca (g) Mass of sohvent used to dissobve the neat standard 15.14666 0.0000 0.0000 0.0000 0.0000 -0.58 B
en (g} Mass of stock sohution taken 010084 0.0000 0.0003 0.0084 0.0029 8745 B
e (g} Mass of salvent used 1434732 0.0000 0.0000 0.0000 0.0000 -0.61 B
cag) Mass of 15t Inter sohution taken 0.10097 0.0000 0.0003 0.0084 0.002% 87.33 B
e (g} Mass of sabvent used 8.39567 0.0000 0.0000 0.0000 0.0000 =103 B
cr(g) Mass of 2nd Inter sclution taken 0.81662 0.0000 0.0000 0.0001 0.0004 10.80 B
o (g) Mass of solvent used 11.26165 0.0000 0.0000 0.0000 0.0000 -0.78 B
my () Weight of internal standard in sample blend 0.11457 0.0000 0.0003 0.0065 0.0025 76.77 B
me (g) Weight of sampgle 0.54154 0.0000 0.0001 0.0003 -0.0005 -16.28 B
e (g) Weight of internal standard in calibration blend 0.42262 0.0000 0.0001 0.0005 -0.0007 -20.86 B
e (g) Weight of standard added to calbration blend 136318 0.0000 0.0000 0.0000 0.0002 6.47 B

Re Isotope ratio of sample 1.1368 0.0128 00113 10,0551 0.09%6 778 A
R Isotope ratio of calibration blend 1.1156 0.0078 0.0070 38442 00616 -1.85 A
R Run to run variabiity 1.0000 0.0080 0.0080 5.0811 0.0708 882 A
Em Matrix CRM accuracy (Rm) 1.0000 0.0204 0.0204 327015 0.17%6 8.82 A
Rm' Spike recovery (Rm) 1.0000 0.0238 0.0238 44.6304 0.209% 8.82 A
w Motstare content 09765 0.0065 0.0067 34802 -0.0586 -397 A

cxi(pgkg) 8.781 5 Avsewin = 98

) 0313 |ugke § Booerin = 02
Uk=2) 0626  |ugke Total 100.0
RSU 713 %
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Uncertainty Information of HSA

Part IV: Uncertainty budget

Th - okt 1 of each analyte. detals ofal il

My mz. Ry—Ry Ry~ Ry 1

Ce=0Cpe
€ ngmy, Ry—Ry Ry—Ry (1= Froy)

whare
|Factors Details of the factors How the values were determined

Gravimietric values af serial dittion of the calibration solution ard thee certified purity

G= to prepare the calibration biend value of metr 20k calbeant

ory f based
Foma Cx = O+ L1Foa ) where Fo.., represents and Cx’ rep fractio Inpig walues of study fore and afier oryng.

muscle powder based on wet mass of study sample
Wy = Mass of sclution (g) added to th le blend weighing
m, = Mass of inter (g) added 10 the calibraticn bland [ weighing
g = [Mass of standard salution (g) added to the calibration blend weighing
my = [Mass of study material (g) in the sample blend wirighing
[ Observed sotopt abundance ratio in the study matenial Peak area ratio of (1722127.97)/1176=132.2) in the study material
By = Observed isotope o e Peak area ratio of {172-127.97)/(176132.2)
Ry = Observed sotope the calib dard Peak area ratio of (172>127.97)/11762132.2) in the calibration standard sohition
Ry ® (Observed isotope abundance ratio in the sample blend Peak area ratio of (172-127.97)/[176>132.2) In the samphe blend
Ry = Observed 1s010p abundance ratio in the calibration blend Peak area ratio of (172-127.97)/1176:132.2) in the calibration blend

4 far each fact ot J th the oerall Please provide a table detailing the full uncertainty badget.
my Mg, Ry —Rg Ry — Rz 1

Cx = Fyrec * Frac* Fip * Foa * nr’Cz'mx‘mY‘_ Rr—Fs Ro—TFo. (=Fod

whatre
" o 4 1o biases in th " chuded, with - od hi
Fow ™ Factor representing method precision
o = Factor representing methed recovery
Fy = Factor representing any bias in the retult due 1o chaice of different lon pair
Foa = Factor representing any bias in the result due to the chaice of different LC column
Fo & Factor representing ary bias in the result due o the choice sample by
The budget for the g the

red
56.304%
Parameter x Uy u/x Contribution Sources of uncertainty
of faur the study g LC

Fom 1 0.01291 L91% 6.194% s/,
| Methad recovery using European Reference Material EAM-BE124 [metranidazole in

[ 1 0.03835 J.8ME% 56.364% e i
[park musche].

F [Comparison of reslts cheained using ddferent icn pairs on the same subsamples.

x 1 0.00874 0.8743% 2840%

* Uncertanty in weighing before and after drying based on balance calibration
[corticate,
= standard d wsng three

Fe 0.01881 000123 .6200% 0.05a% liutsampies.
* pessibl bsorp th ¥ sample.
[comparisan of resubs cheained different LC columng on the tame subzam)

f 1 0.02531 2531% 1.800% e 1 e
Compartsen of results cbtained different extraction schvents, Le. ethyl acetate vs

Fu 1 001277 1.27n% 6.060% Ay e ot
. in the purity value of U

[ 1022198 L1414 L1164 46318 » Uncertamty in weighing based on balance calibration certdicate.
= Biasin the preparation of calibration solutions.

m, 0.0924 00000849 0.0916% 0.031% [ y in weighing based tificate.

iy, 0.2804 0.0000643 003007 0.003%

iy, 0.1358 0.000084% 0.0625% 0.014%

my 0.5427 0.000084% 0.0156% 0.001%

Ry, s, g Negligibie
Ry R [Uncertainty included in methed precision
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Uncertainty Information of INM Colombia

Part IV: Uncertainty budget

The measurement equations used to calculate the mass fraction of each analyte. Please provide details of all the factors listed in the

Coe = A+ Corv # 7 & B # By(¥ -1 -R,(F; -¥) gy =Sample concentration, wet basis ¥,= calibration blend 2 Relative responsg
5 = MuZ 3 (¥, — Yl] A= Method repestability factor Y= calibration blend 1 Relative response
1 - 2= 15 dilution factor Cge=5ample concentration, dry basis
Coe = Crpr bt ——— Ry=Mass ratio (15/Sample) H= Mpisturs
B EE (11— H) R,= calibration bland 2 mass ratio [MMZ/I5) M,=weight of containter+ dried rasidue
R, = calibration blend 1 mass ratic [MMZ/I5) M,=5zmpls weight
_ My — My Cunz= MINZ concentration for calibration blends M, = Container weight
YH = ((l - l: M2 J‘I # “JD} +F ¥y= 5ample relative responss F= Repeatability factor

Estimation of uncertainties for each factor. Give a complete description of how the estimates were obtained and combined to calculate
the overall uncertainty. Please provide a table detailing the full uncertainty budget.

) ) Relative °Mbined
Value u(x) Ci [ci*u(x))*2 . standard u
uncertainty )
(uglkg)
A 100 2.18E-02 - 7.96 3.02E-02 EB6.3%
C_MNZ EER) 4 80E-02 ug/ke 0.80 1 46E-03 1%
i 6.10E=00 | 3.47E-03 - 131 2 0RE-05 0.05%
(31 364E-01 | 1.53E-04 gfe 14 96 5.25E-06 0.01%
k2 047 1.55E-04 g /e 5.35 7 24E-07 0.002% 0.21
k3 33301 | 196E-04 g/g 23 85 2 18E-05 0.05%
Y1 14BE-02 | 2.51E-04 - -427.11 115602 25.3%
Y2 183E-02 | 3.16E-04 - -152.66 2 32E-03 5.1%
Y3 1.56E-02 - - 579.77
: combined
G (crulg)2 uﬁg'::::w standard u
] {uaika)
C_BEH 7.9 0.213 pglkg 101 4.63E-02 95.88% 091
H 7.98E-03 | S.30E-04 gfg 805 5.6EE-05 0.12%
- combined
Re"“_"'_re standard u
uncertain ty (100 g)
M2 0.408 g 1.08E-04 246.259 0.07 B 1E%
M1 25.434 g 1.08E-04 247.905 0.07 E.29% 009
M3 25.833 g 1.08E-04 | -247.805 -0.027 8.29%
F 0 g/100g 0.0806 1 0.081 75.23%
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Uncertainty Information of INMETRO

Part IV: Uncertainty budget

The measurement equations used to calculate the mass fraction of each analyte. Please provide details of all the factors listed in the
equations and indicate how these values were determined.

wi: Mass fraction of metronidazele in the sample (cbtained by the measurement eguation;
y: Area ratio (analyte/15) of the sample;
| =yl — xp) x| % My vo: Area ratio (analyte/15) of the lower level calibration blend;
- Y1 — Yo o Mg vy, Area ratio (analyte/15) of the higher level calibration blend;
Xo: Mass ratio [analyte/IS solution) of the lower level calibration blend;
. Mass ratio (analyte/1S solution) of the higher level calibration blend;
mys: Mass of internal standard solution added to the sample;
m,: Mass of sample.

w

Estimation of uncertainties for each factor. Give a complete description of how the estimates were obtained and combined to calculate the
overall uncertainty. Please provide a table detailing the full uncertainty budget.

Source of uncertainty Source Uncertainty component (pg/kg) | Contribution (%)

@ %y (Mas of 15 solution) balance certificate 2.308E-03 0.014

§ %, [Mass of analyte) gravimetric preparation of the lower solution - balance certificate 8.83BE-03 0.208

E X, (Mas of I5 solution) balance certificate 5.071E-03 0.069

] x, (Mass of analyte) gravimetric preparation of the higher solution - balance certificate 1.203E-02 0.386

? Vi Standard devition of the between subsamples mean 1.703E-01 77.342

E Yo Standard devition of the between subsamples mean 2. TABE-02 2.015

; ¥y Standard devition of the between subsamples mean 4.260E-02 4.340

E mys balance certificate 4, B93E-04 0.001

z my balance certificate 4,001E-04 0.000

w [repeatability) Standard devition of the between subsamples mean TATTE-02 14.911
Conversion to dry mass basis Determination of total solids by desiccation (balance certificate) 8.935E-03 0.213
Combined standard uncertainty (u,) 0.19 100

Uncertainty Information of INRAP

Part IV: Uncertainty budget

The measurement equations used to calculate the mass fraction of each analyte. Please provide details of all the factors listed in the
equations and indicate how these values were determined.

x=(y-b)a with a- slope, bintercept, y: ratio STDVISTD ; x mass fraction of analvte in fresh sample (pglg)

X=x*f1*f2 with f1: correction of weighted sample, f2: correction of lyphlisation; X: mass fraction of analyte in dry sample (ug/kg)

Estimation of uncertainties for each factor. Give a complete description of how the estimates were obtained and combined to calculate the
overall uncertainty. Please provide a table detailing the full uncertainty budget.

U=\."{u,_2 +uMRCZ+ uREpz} with u: uncertainty of matrix calibration curve inclusing precision of weighted sample, uyge: uncertainty of RMC, ugg:

uncertainty of precision
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Uncertainty Information of KRISS

Part IV: Uncertainty budget

The measurement equations used to calculate the mass fraction of each analyte. Please provide details of all the factors listed in the equations and indicate
how these values were determined.

Mi’s—suf..syiked X ARsmane X Ms x Cs

—sol.std. mix. 5=501.

= b
Coampie = f Msampre X ARgra mix. X Mis_sot sta,mix.
where,
Campe 15 the concentration of the analyte in the sample;
f is the dry mass correction factor, given by f=1/{1-x }, x is the moisture content of the sample;
M sl spines 15 the mass of the isotope standard solution spiked to the sample aliquot;
s-sal st min, 15 the masse of the standard solution blended into the isotope ratio standard solution;
M is-si 50 mix. 15 the masse of the isotope standard solution blended into the isotope ratio standard solution;
C...o0 is the concentration of the standard solution of the target analyte;
M .amge 15 the mass of the sample used for the analysis;
AR .omei 15 the area ratio of analyte and its isotope standard for sample extract obtained by LC/MS;
AR .14 - 15 the area ratio of analyte and its isotope standard for the isotope ratio standard solution obtained by LC/MS.

Estimation of uncertainties for each factor. Give a complete description of how the estimates were obtained and combined to calculate the overall
uncertainty. Please provide a table detailing the full uncertainty budget.

— 2 2
u(anan) - usystematic +Ss
Systematic uncertainty u,sys (rel%) DOF

purity of primary standard 0.11 00
Gravimetric preparation for standard solution 0.55 3
Gravimetric mixing for calibration isotope standard mixtures 0.14 4
Area ratio of MNZ/MNZ-" 302,'5N2 for the calibration standard mixture, observed by LC/MS 0.91 4
Dry mass correction 0.06 2
Sum 1.08 6

5: standard deviation of multiple measurement results from 5 subsamples (5=0.51%)
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Uncertainty Information of LGC

Part IV: Uncertainty budget

The measurement equations used to calculate the mass fraction of each analyte. Please provide details of all the factors listed in the equations
and indicate how these values were determined.

Each of the sample injections was quantified nsing the calibration blend injected immediately before and after the sample. The amoimt of analyte
was caleulated for each of the last 5 njections using the reduced form of the IDMS equation:
r
MJY =11P-1 .ﬁm_&ﬂ_f
m X m]'l. R.':t.
W mass fracon im ssmpis
W mass fracson in calibration standard
" mass of sphie soluson in samphe blend
" mass ol sampie in sampee biand
oy, ks of standard solution in cal bration bland
i, s of spke solulon in calibeation Bland
R nhiarved solops amaant i in ssmpls bhend
L. atrbard Bolops sl il i calbiason Beed
. navtarsl mokope amoun| tabn of sample
o navbarsl oo amoun| rabe of sk
Rr naural Botops amount o of calibration standand
ERux wam ol all psoleps amoand lics of Empks
BRy s o il isings amount rtios of sandam
R gravimetric vake of the Botope amount rado of cal bration blend

Estimation of uncertainties for each factor. Give a complete description of how the estimates were obtained and combined to calculate the
overall uncertainty. Please provide a table detailing the full uncertainty budget.

ik i Lngmca ¥ 1,050

¥ = the mass of sample nsed

Ju(wum'z] ® + ulswinz)”
n

W Weoraiumz) =

usw = the variability of the measurements

Vrlasie x5 [
19
L
%
21 T
6 3% (e =
L ak oA
e 3P 1%
[3ET] 1P s
[ ] [C
1000
= 1.000

mY, SB = the mass of label added to the sample
mZ = the nxass of natural added to the calibration blend
Y, CB = the mass of label added to the calibration blend

ESB/RCE = the ratio measurements of the calibration and sample blends
wZ = the mass fraction of the calibration solution

Individual incertamties were combined wsing the following equation:

W = represents the average of the moisture corrected standard wmeertaimty for each measurement
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Part [V: Uncertainty budget

2025-11-28

The measurement equations used to calculate the mass fraction of each analyte. Please provide details of all the factors listed in the equations and indicate how these values were

determined.

M,
Cx=C; x—~ X
XTIy

My

Mz

Mye

X

Rp

XFmDi'.SXPXFbi'a:

Rbe

Factors Details of the factors How the valuez were determined
£ p [paitkg) Concentration of analutes in the samplelpglkg) Calculated from measurement equation
¢ inglal Mazs fraction of metranidazle (MOZ]in the calibration standard salution [palkal used | Gravimetric values of serial dilution of the calibration zolution
= ngig to prepare the calibration blend and the certified mazs fraction of MOZ calibrant
AL gl Mazs of MOZ standard solution added to the calibration blend ‘w'eighing
Ar (a)l Mazs of internal standard(15-MOZ) added to the calibration blend ‘wheighing
AL (gl Mazs of [5-MDZ added to the sample blend ‘weighing
A lal Mazs of zample ‘wheighing
Ha Peak arearatio between MOZ and I5-MOZ in sample blend Measured by peak area responses determined by LC-MSMS
Foae Peak arearatio between MOZ andI15-MOZ in calibration blend Measured by peak arearesponses determined by LC-MSMS
Fa— Factor related to mass fraction comection ta dry weight basis Gravimetric values of study sample before and after drying.
o Precision of the analyticsl method Num:?rllca!ly setto 1, used .to incorporate measurement
precision into the uncertainty budget
T ically zetto 1, uzed o t timate of
F piar Factar related to bias from extraction UmEne Sty setio I usediaincorporale an sstmate o

potential biaz from extraction conditions

Estimation of uncertainties for each factor. Give a complete description of how the estimates were obtained and combined toc

detailing the full uncertainty budget.

alculate the overall uncertainty. Flease provide a table

X . X Belative standard L
Metronidazols Valve x Standard vneertainty v(x;) ; Description
wneertainty w{x)x,
Uneertainty in the certified mass fraction value of certified
- S - reference material (GEW(EJ060%08), combined with
3 0.05073 . 145% o L . .
€. Ingial 3 0.145% vneartainty in weighing for the preparation of the working
standard, basad on balance calibration certificate.
Uncertainty in weighing of the working standard added to
A 0.1133 0.000112 0.0939% - = =
s ol : calibration blend, based on balance calibration certificate
Uneertainty in weighing of the internal standard added to
2 0.000112 0926% Y . L .
Myl 0.1210 0.0826% calibration blend, based on balance calibration certificate
Unecertainty in weighing of the internal standard added to
At 0.1300 0.000112 0.0862% - s
A9l : sampla blend, basad on balanes calibration cartificats
A fal 0.54 0.000112 0.0207% Uncertainty in weighing of sample, based on balancs
_ _ calibration certificate
&y 1033 Considarsd 2 part of Considerad to be incorporated into B
precision =
= 1.015 Considered 2s part of Considerad to bs incorporated into B
Precision
Standard deviation of the mean of 6 dsterminations of the
F s 1.016570349 0.0009603 0.0945% moisture correction factor, combined with wncertainty in
weighing befors and after dryving bazad on balance
calibration certificats
= 1 0.02397 23975 Stt'llca:c daviation of the mean of six analytical bateh
analyses
Estimation of additional vncertainty due to extraction
F diar 1 0.0062 0.620% processes, based on expert opinion according to spike
TECOVETY.
C (uzks) 8.13 0.20 2.48% Combined standard vneertainty
K 2 Covearage factor (k)
Ulpglke) 0.40 Expandad vneartainty U
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Uncertainty Information of NIMT

Part IV: Uncertainty budget

The measurement equations used to calculate the mass fraction of each analyte. Please provide details of all the factors listed in the equations and
indicate how these values were determined.

Where:

Wi = mass fraction of MNZ in porcine muscle

wzc = mass fraction of MNZ in the calibration solution used to prepare the calibration blend

my = mass of spike solution (internal standard) added to sample blend

myc = mass of spike solution (internal standard) added to calibration blend

mzc= mass of standard solution added to calibration blend m.o-m._. R'
wo=F, F. F,aw_ - I - Ml

mx = mass of sample added to sample blend x PLES TV

. . . o -m. . R'
Fr = extraction efficiency factor, given a value of 1 drymass™"" x ye be

Fr = interference effect, given a value of 1

Fp = method precision factor. given a value of 1

F drymass = dry mass correction factor obtained from moisture content analysis

R and R'bc = observed isotope amount ratios in the sample blend and the calibration blend,
respectively

Estimation of uncertainties for each factor. Give a complete description of how the estimates were obtained and combined to calculate the overall
uncertainty. Please provide a table detailing the full uncertainty budget.

27 Vo y? 2 2 32 L2 R 2 2 2
upn) | g | _‘ u(m,) i _‘ u(nr,) i _|f u(m,)) _|f u(m)) _‘ U(F pyes) | _|f u®',)) _|f a®y)) _|f u(F)\  [ulFp) _|f (7))

W, ku-‘E/I'RmJ.JKerJKmTj.\ml.ij@._,m Ry ) VR ) VE ) UK LE

Where;

u(wz,c) is the standard uncertainty of the mass fraction of analyte in the calibration solution used to prepare the calibration blend. The value was
evaluated from the purity of MINZ standard. masses weighed for preparation of stock solutions and uncertainty using different standards (standard
comparison).

u(my). u(mv,c), u(mx) and u(mz.c) are standard uncertainties of the masses. These values were evaluated from the bias and precision effect of the
balance.

u (Fp) is the standard uncertainty of the precision factor. This value was evaluated from standard deviation of the multiple IDMS results.

wFr) is the standard uncertainty of the interference effect. This value was evaluated from potential bias between primary ion pair and secondary
ion pair of the MRM program.

u(Fg) is the standard uncertainty of the extraction efficiency factor which was estimated from the liquid-solid extraction and solid-phase
—exftraction.

u(Fdrymass) is the standard uncertainty of the dry mass correction factor which was evaluated from the moisture content analysis.

u(R'd) andwvu( R'b.c) are standard uncertainties of the measured isotope amount ratios of the analvte and the internal standard in the sample and
calibration blend. These value were evaluated from the precison on these ratios.
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Combination of Uncertainties

Factor Values Uncertainties
X u(x} uixp(x)
Measurement equation factors
Method Precision 1.0000 0.00422 0.422%
mzc 0.30032 0.000017 0.0057%
my 0.30954 0.000017 0.0055%
myc 0.31900 0.000017 0.0054%
Fdrymass 0.98262 0.000794 0.0808%
mx 0.70544 0.000017 0.0024%
WZ 18.8436 0126680 0.6723%
R'D 1.0565 0.012013 1.1270%
R'bc 1.0561 0.012893 1.2208%
Additional Factors Enter u(x) = 0 and veff = 1 for unused factors
Extraction effects 1.000 0.0100 1.000%
Interference from two different ion pairs 1.000 0.0002 0.019%
Uncertainty Analysis Results
wWx= 8.33 nag/g
ufx)= 0175 ng/g
uix)ix = 2.10%
Veff(total) = 151.407
k= 2.0 (@ 95% level)
U(x) = 0.35
%U(x) = 4.20%

Page xlv



Version 1.0

CCQM K180 Final Report

Uncertainty Information of NMIA
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=W, =L =
W w“m,'m,,'n',,‘

P Fumsa: Fis Fue
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Calculated from measurement
B.42 0.76% 40.2
uation nants
due to blas of measuremant of mass, derved from balance callbration, Uncertainty due to
m, Pliie of ssmple o sarmpla blerd |- - Grdmatry Islon of the balance used Is considered to be Incorporated Into P. o5  Ooanm 40
¥ from blana @
Masgs of internal standard added to Gravimetry Uncartainty dus to bias of measurement of macs, darived from e toy 0.55] 0.0074% 400
& bland ated into P,
Mass of calibration standard added Uncertainty due ta bias of measurement of mass, derived from blanace callbration, Uncerainty due to
Gravim 0.28) 0.015%| ADD|
to calibeation blend e ision of the balance used is considered to be incorporated inta P.
Mass of internal standard added ta Uncertainty due to bias of measurement of mass, derived from blanace calibration. Uncertainty due to
| Gravimat; 0.50/ 0.00R2% 400|
calibration blend = islon of the balance used is considered to be incorporated into P.
Cateulated prrp— Uncertainty due to blas and precision of the halance used to prepane the working standard, cambined with|
Mass fraction of calibration standard| uncertainty determined by ANOVA from comparisons between multiple independent preparations of 0.015] 0.41%] 11|
[preparation of the working standard
W, working standards.
Ratio of analyte and internal
Measured by prak arta responses
in th [ into
l -;ll:::urd respanses in the sample | ined by 2D-LC-MSMS Considered to be incorporated into
Ratio of analyte and intermal - -
standard responses in the by 2D-LC-MSHES (Cansidersd ta be incarparated inta P
calibration blend
MNumarically sat to 1, used ta Standard deviation of the mean of thres analytical batch analyses. The rasult of each batch wat
of tha mathod precition by the mean of twa or thres replicate aliquote analysed using two complimentary clean-ug b [ 2.0
4 Into the uncertalnty budget and three 20-LC-M5MS methods.
Remhmimbommet (ol
mm‘“:nt MAMs for MRM results Into the uncertainty Maximum uncertainty calculated from pai (2 MAM pairs within each anakytical b i 0.58%| 20
Fuw |pudget
Factor related to bias from ratcalivieton 14
extraction, evidence from different i :t:an t&tln;ute of potential Maximum uncertainty caleulated from pairwise t-tests between result from each SPE extract/LCMS i o 2
SPE extracts and different LCMS. ¥ method combination
3 bias from extraction conditions
sm__|conditions
rd ion of F fon f ! h tles, i
Eactue peloom fotnats finctiors. | Grardhnbtsy.of ndduccnd ddwd s{um- Tfnﬂ"”;f :“ m::::onl::!::l [:“: hm:.\:ucl: 4 wmmr ﬂﬁm"ﬂwﬁﬁl 1013 0032 a1
carrection to dry welght basis sample allquats Y welghings ghing. ol e &
Fue of measurement of mass,
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Uncertainty Information of NRC Canada

Part IV: Uncertainty budget

The measurement equations used to calculate the mass fraction of each analyte. Please provide details of all the factors listed in the equations and
indicate how these values were determined.
I MS-
ID2-Ms: - Mpa Mg, (R| —Ru )(RB _R;)
w, = —wW
mA—:mB-|(RB _R|)(RA _R;)

A a*
Symbol description: A is MINZ in the sample (natural isotopic composition), A* is MINZ in the primary standard (hatural isotopic composition), B is MNZ-d3 in the

isotopic standard (isotopically enriched composition), AB is the blend of sample (A) and isotopic standard (B). A*B is the blend of the primary standard (A*) and
isotopic standard (B), W, is the mass fraction of A (natural) in the sample, W 5= is the mass fraction of A* (natural) in the primary standard, my=_; is the mass of A
(natural) i blend-1 (A*B). mg_; is the mass of B (isotopic [S) in blend-1 (A*B). m, _; is the mass of matrix sample in blend-2 (AB). mg ; is the mass of isotopic
standard in blend-2 (AB), R1 is the measured isotope ratio in blend-1 (A*B), R, is the measured isotopic ratio in blend-2 (AB), RA is the measured isotope ratio in
blend-3 (A), RA* is the measured isotope ratio in blend-4 (A*), and Ry is the measured isotope ratio in blend-5 (B).

SA-ID2-MS: Mpr Mg, (R1 _RA*)(RB _ Rz) + M ey mB-i(RB _R1 )( RA* _R;)
w, =—w,,
B h m, Mg, (R1 _RA )(RB _Rz) My, Mg, (RB _R1)(RA _Rz)

Symbol description: A is MNZ in the sample (natural isotopic composition), A* is MINZ i the primary standard (natural isotopic composition), B is MNZ-d3 i the
isotopic standard (isotopically enriched composition), AB is the blend of sample (A) and isotopic standard (B). AA*B is the blend of the sample (A), the primary
standard (A*), and isotopic standard (B), WA is the mass fraction of A (natural) in the sample, WA* is the mass fraction of A* (natural) in the primary standard, mA-1
is the mass of matrix sample in blend-1 (AA*B-1), mA*-1 is the mass of A (natural) in blend-1 (AA*B-1), mB-1 is the mass of B (isotopic IS) in blend-1 (AA*B-1).
(WNote: A*=0 i blend-1). mA-2 is the mass of matrix sample in blend-2 (AA*B-2). mA*-2 is the mass of A (natural) in blend-2 (AA*B-2), mB-2 is the mass of
isotopic standard in blend-2 (AA*B-2), R1 is the measured isotope ratio in blend-1 (AA*B-1), R2 is the measured isotopic ratio in blend-2 (AA*B-2), RA is the
measured isotope ratio in blend-3 (A), RA* is the measured isotope ratio in blend-4 (A*). and RB is the measured isotope ratio in blend-5 (B).

Mass fractions were measured for each sample using both ion transitions and both isotope dilution methods. The average mass fractions (WA) were obtained for each
sample using each of the isotope methods, and the results were then converted to a dry mass basis (WA(drv)) using the calculated moisture content of the sample and
Wa

M,
(1= 150

the following equation:

Waiary, =

The average mass fractions of the samples were determined for each of the isotope dilution methods and then a final mass fraction was determined using the
DerSimonian-Laird random effetcs model (DSL).

Estimation of uncertainties for each factor. Give a complete description of how the estimates were obtained and combined to calculate the overall
uncertainty. Please provide a table detailing the full uncertainty budget.

A linear mixed effects statistical model was used to model the uncertainties arising from
the following effects: choice of the measurement model (ID2MS vs SA-ID2MS), method
bias (estimated from a certified reference material ERM BB124 ), choice of ion transition
(172 to 128 or 172 to 82), the effect of sample homogeneity (from two sample units
provided) and the effect of dry weight correction.

The repeatability uncertainty associated with each measurement result was evaluated
using Gauss formula of the error propagation.

The mixed effects measurement model was fit to data in Stan using Bayesian methods
resulting in the following overall relative contributions of these sources of uncertainties
to the reported result:

34% Repeatability

28%  Method Bias

13%  Measurement model

23% lon transition

2% Sample homogeneity

0% Dry weight

The participant reported that the uncertainty arising from weighing of the sample was
considered negligible and that ERM-BB-124 (nitroimidazoles in porcine muscle) was used to
verify the LC-MS/MS method. The bias between the certified mass fraction and determined
mass fraction was included as an uncertainty component.
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Uncertainty Information of SASO-NMCC

Part IV: Uncertainty budget

The measurement equations used to calculate the mass fraction of each analyte. Please provide details of all the factors listed in the equations and indicate how
|these values were determined.

Cun: concentration of the unknown sample {mg/kg), A b b
|intercept, a: slope of the calibration line - ( un )
|Aun: area of unknown sample Cun -

a

Estimation of uncertainties for each factor. Give a complete description of how the estimates were obtained and combined to calculate the overall uncertainty.
Please provide a table detailing the full uncertainty budget.

slope,

|recovery

|intercepte

area of Unknown Ugyp =

sD

Vn
_ , 3 i 2 [ 2 (8 ?
combined uncertanity uc_‘j(ﬁ.ufmﬂ) +(£.uo‘) +(d_£,'ub) + (T:;C.HREC)
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Uncertainty Information of UME

Part IV: Uncertainty budget

The measurement equations used to calculate the mass fraction of each analyte. Please provide details of all the factors listed in the equations and
indicate how these values were determined.

Areagmpe Cseg Areasrp_is

C.;am,r:l’e - AF'PG.,:S Cn’S AFEES&VJEJ'JI’& CSam,rJl’e 5
U.(4) uW,), uWg), (Cy), wC., wCal, uRed) 5
_ [Wady , W)y, MGy, MGy Ca) ;| MRLYy iy
c, War Wi NS ‘IS G Rec

SI: Sample mass

IS: Internal standard

NS: Native stock solution
LS: Labeled stock solution
1 repeatibility

Rec: Recovery

Cal: Calibration curve

Estimation of uncertainties for each factor. Give a complete description of how the estimates were obtained and combined to calculate the overall
uncertainty. Please provide a table detailing the full uncertainty budget.

Uncertainty budget of Metronidazole (LC-HRMS)
Value ufx) u(x)/x

‘Weighing of sample (mg) 1000 1,31E-02 1,31E-05
Weighing of IS [mg) 100  2,32E-06 2 32E-08
standard stock solution (pg/kg) 1000  1,21F+00 1,21E-03
Internal stock solution (pg/ke) 1000 3, 78E+00 3,78E-03
Inte rme diate precision 100 6,50E-01 B, 50E-03
Recovery 1 3,84E-02 3,84E-02
Repeatability 100 4,05E-02 4,05E-04
Calibration graph o4 1,62E-02 4,06E-02

5, B4E-02
Result ( pg/ka) 916
Combined unce rtainty 0,52
Expanded uncertainty 1,03
% Relative uncertainty 11,28
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Uncertainty Information of VNIIM

Part IV: Uncertainty budget

The measurement equations used to calculate the mass fraction of each analyte. Please provide details of all the factors listed in the equations
and indicate how these values were determined.

w- mass fraction of MINZ in the sample, mkg/kg;
mis - mass of IS added to sample before sample preparation, ng;

Sz "M
m - mass of the sample (dry mass), g; w = —

Sz - peak area of MINZ; S;‘.S‘ “RRE -m
Sis - peak area of IS.

REF - relative response factor.

mis - mass of IS in calibration sohrtion; myvNZ - mass of MINZ in calibration solution; REF
Snpizeal - peak area of MINZ in calibration solution; Siscal - peak area of IS in calibration solution Sz - Mypo

_ Sypez Mg

Estimation of uncertainties for each factor. Give a complete description of how the estimates were obtained and combined to calculate the
overall uncertainty. Please provide a table detailing the full uncertainty budget.

Ug = \Ill'“i +up = \I'lu,:\‘fz,v +ugpr FUlgtulotul Ful +ub+ +'“§;-y F Uk
iz - the standard uncertainty of MINZ measuring Source of uncertainty u, (ng'kg)
uggr. the standard uncertainty of RFF determination - B 0.0004
1, . the standard uncertainty of calibration solution preparation U gy B 0.015
Uy, - the standard uncertainty of calibrant ol B 0.061
1, - the standard uncertainty of MNZ solutions preparation U ool B 0.0068
it , - the standard uncertainty of sample weighing i gRF A 0.074
ugs - the standard uncertainty of IS adding into the sample g5 B 0.033
Uy, - the standard uncertainty of dry mass determination T A 035
Upjane - the standard uncertainty of method blank U gy B 0.065
U blank B 0.29
o
E.\'pam’?(f .srm—?(fm'(f 0.94
wuncertainty, U
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APPENDIX H: Participants’ Quantitative Results as Reported

The following are pictures of the quantitative results as provided by the participants in the
“Results” worksheet of the “Reporting Form” Excel workbook. Information is grouped by

participant and presented in alphabetized acronym order.
Quantitative Results of BYL

Part Il: Results:
Sample No. used for reporting I K180 - 203
Moisture content (w/w %): I 1,58 %
Combined Expanded
. Mass fraction | pg/kg ) Standard P N Number of
Analyte/ Mass Fraction ) ) Coverage factor (k) | uncertainty )
dry mass hasis uncertainty u U (ug/ke) replicates (n)
(pefka)
metronidazole
8.19 0.59 2.0 1.18 3
Quantitative Results of CENAM
Part Il: Results:
Sample No. used for reporting | K180 - 208, 26 and 251
Moisture content (w/w %): | 0.115
Combined Expanded
Mass fracti k Standard Number of
Analyte/ Mass Fraction ass fraction ( u.gl g) an .ar Coverage factor (k) | uncertainty u.m ere
dry mass basis uncertainty u replicates (n)
U (ug/kg)
(ug/ke)
Metronidazole 8.79 0.40 2 0.80 6
Quantitative Results of EXHM
Part II: Results:
Sample No. used for reporting | K180 - 134
Moisture content {w/w %): | 1.158
Combined
Mass fraction ( pg/kg ) Standard Expanded |\ @ berof
Analyte/ Mass Fraction ass fraction p.-g & an .ar Coverage factor (k) | uncertainty u-m ere
dry mass basis uncertainty u replicates (n)
U (ue/ke)
(e/kg)
metronidazole 8.128 0.281 2.13 0.598 9
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Quantitative Results of GLHK

Part II: Results:

Sample No. used for reporting I K180 - 142
Moisture content (w/w %): I 2.35
Combined Expanded
Analyte/ Mass Fraction Mass fraction ( u.gfkg ) Stand.ard Coverage factor (k) | uncertainty Nu.mber of
dry mass basis uncertainty u replicates (n)
U (ug/ke)
(nerske)
metronidazole
8.78 0.31 2 0.63 6
Quantitative Results of HSA
Part II; Results:
Sample No, used for reporting [ K120 - NilM P220048 27,1.2022 Item: 176
Malsture content {w/w %) | 185
Ansalyte/ Mass Fraction "'I‘_r'r'\_l""r;'\?‘"" _I'r':'r':'r'__':"':;':ll;'l‘:"f","_’I Coverage factor (V) Expanded uncertainty U ugivg) Numiber of replicates {n)
metranidazole ]
E16 0.42 2 0.83
Quantitative Results of INM Colombia
Part Il: Results:
Sample No. used for reporting I P220048 Item: 66
Moisture content (w/w %): I 0.80
Combined Expanded
Mass fracti Number of
Analyte/ Mass Fraction ass fraction { u‘_g,"kg] Stand-ard Coverage factor (k) | uncertainty u_m =re
dry mass basis uncertainty u U (ug/ke) replicates (n)
(pe/ka)
metronidazole
8.02 0.22 2 0.44 3
Quantitative Results of INMETRO
Part lI: Results:
Sample No. used for reporting | K130 - 224
Moisture content [w/w %): | 2.07
Combined Expanded
Analyte/ Mass Fraction Mass fraction | ug;’kg ) S‘tandfard Coverage factor (k) | uncertainty Nu_mber of
dry mass basis uncertainty u U (ug/ka) replicates (n)
(me/kg)
metronidazole
8.61 0.15 2 0.39 5

Page lii



Version 1.0 CCQM K180 Final Report 2025-11-28

Quantitative Results of INRAP

Part II: Results:

Sample No. used for reporting | K180 - 126/33/190
Moisture content (w/w %): | 1.03%
Combined Expanded
Analyte/ Mass Fraction Mass fraction ( p..g,/kg ) Stand.ard Coverage factor (k) | uncertainty Nu.mber of
dry mass basis uncertainty u replicates (n)
U (ne/ke)
(ne/ke)
metronidazole
7.68 0.29 2 0.57 6
Quantitative Results of KRISS
Part 11: Results:
Sample No. used for reporting I K180 - ltem: 41
Moisture content (w/w %): I 1.20%
) ) Expanded
) Mass fraction | pe/kg ) dry Combined Standard ) Number of
Analyte/ Mass Fraction ) ) Coverage factor (k) [uncertainty U )
mass basis uncertainty u (pg/kg) replicates (n)
(kg /kg)
metronidazole
271 0.10 2.31 0.24 5
Quantitative Results of LGC
Part II: Results:
Sample No. used for reporting | K1B0O- 273, 249, 129
Moisture content {w/w %) | 0.996 + 0.0003
Combined
) Expanded
. Mass fracti d Standard ) Number of
Analytef Mass Fraction ass fraction | ““.E'FKE ) dry =n .a Coverage factor (k) | uncertainty u.m re
mass basis uncertainty u U (ug/ke) replicates (n)
(pg/kg)
metronidazole
B.55 015 2 0.3 9

Quantitative Results of NIM China

Part II: Results:

Sample No. used for reporting I item 133
Moisture content [w,/w %) | 1.63%
Combined
Mazs fraction [pgfke ) Standard Coverage |Expanded uncertainty U .
Analyte/ Mass Fraction l“?ka =naan ' P o v Mumber of replicates [n)
dry mass basis uncertainty u factor [k} [ngfks)
lefke)
metronidazole
8.13 0.20 2 0.40 3
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Quantitative Results of NIMT

Part II: Results:
Sample No. used for reporting I 243
Moisture content [w/w %): I 1.738
Combined
Mass fraction | pg/kg ) d Standard Expanded Number of
Analyte/ Mass Fraction ng ey ) Coverage factor (k)  |uncertainty U )
mass basis uncertainty u (ug/ke) replicates (n)
(he/kg]
metronidazole
8.33 0.175 2.0 0.35 6
Quantitative Results of NMIA
Part II: Results:
Sample No. used for reporting | K180 - 135
Moisture content (w/w %): |
Combined Expanded
Analyte/ Mass Fraction Mass fraction ( p..glkg ) Stand.ard Coverage factor (k) | uncertainty Nu.mber of
dry mass basis uncertainty u replicates (n)
U (ug/ke)
(ne/ke)
metronidazole
8.42 0.064 2.02 0.13 7
Quantitative Results of NRC Canada
Part II: Results:
Sample No. used for reporting | P22048 Bottle - 167
Moisture content (w/w %): | 1.13
Mass fracti /i cs:mt:jmedd Expanded
Analyte/ Mass Fraction ass fraction ( I'L.g gl an _ar Coverage factor (k) | uncertainty | Number of replicates (n)
dry mass basis uncertainty u
U {ug/ke)
(ug/ke)
metronidazole (MNZ)
8.45 0.30 2 0.60 6
Quantitative Results of SASO-NMCC
Part II: Results:
Sample No. used for reporting | K180 - 260
Moisture content (w/w %): | 0.57%
. . . Expanded .
Analyte/ Mass Fraction Mass fraction ( p.gfkg ) | Combined Standard uncertainty Coverage factor (k) | uncertainty MNumber of replicates
dry mass basis u (ng/ke) (n)
U (ug/ke)
metronidazole
4,76 0.12 2 0.25 10
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Quantitative Results of UME

Part II: Results:

Sample No. used for reporting I K180 - 180
Moisture content (w/w %): | 1.30 |
Combined Expanded
) Mass fraction | pg/kg ) dry Standard p ) Number of
Analyte/ Mass Fraction i ) Coverage factor (k) |uncertainty U )
mass basis uncertainty u (ug/ke) replicates (n)
(ug/ke) Hee
metronidazole 9.16 0.52 2 1.03 4
Quantitative Results of VNIIM
Part II: Results:
Sample No. used for reporting | 49
Moisture content (w/w %): | 1.2
Combined Expanded
Analyte/ Mass Fraction Mass fraction ( p..g/kg ) Stand.ard Coverage factor (k) uncertainty Nu.mber of
dry mass basis uncertainty u replicates (n)
U (ng/kg)
(ng/ke)
metronidazole
10.48 0.47 2 0.94 5
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APPENDIX I: Participants’ comments

The following are pictures of the comments as provided by the participants in the “Results”
worksheet of the “Reporting Form” Excel workbook. Information is grouped by participant
and presented in alphabetized acronym order.

Comments submitted by BVL

Part V: Comments / additional
information
Other information, observations or evidences, if any, that can further support your results.

contributions to measurement uncertainty:

u {unit) target (unit)  u(x)iX_[%] (u{x)/X)A2

u calibration selution: 001923  nglg 12,766 na'g 0,1506 0,02269
u sample weight: 002444  mg 1000,000 mg 0,0024 0,00001
u sample spike: 0,02105 mg 15470 mg 0,1361 0,01852
u dry mass: 003299 g 0,793 [1] 41602 17,30686
reproducibility method: 0,15264 ng'g 2120 ng/g 7,2000 51,84000

Comments submitted by CENAM
N/A

Comments submitted by EXHM

Part V: Comments / additional
information
Other information, observations or evidences, if any, that can further support your results.

The result (8,128 ng/g) is provided on a dry basis for the lyofilized material.
IRMM ERM-BB124 was analysed in parallel to the BVL material with a recovery of 102% (within the uncertainty of the reference values).
The result has also been confirmed by standard additions.
An alternative analytical procedure was also followed for the analysis (the material was spiked with the internal standard, then subjected to
enzymatic hydrolysis with Flavourzyme (Novozymes A/S). The resulting mixture was centrifuged, MNZ was isolated by solid phase extraction
using Extrelut columns) and quantified by LC-HRMS (SCIEX X500R), providing equivalent results.

Comments submitted by GLHK

N/A
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Comments submitted by HSA

Part V: Comments / additional information

Other information, observations or evidences, if any, that can further support your results.

Method recovery was investigated using ERM®-BB124 (certified mass fraction of metronidazole in pig muscle (reconstituted material) = 1.93 £ 0.15 pg/kg). The recovery results fall within the expanded uncertainty range of the certified mass fraction of
metronidazole in pig muscle (ranged between 97.3 % to 101.5 %) and were used to estimate the uncertainty of method recovery (Frec).

Besides the reported method recovery evaluation, method recovery was also investigated using the comparison study material spiked gravimetrically with metronidazole solution prepared from GBW(E)060908 (NIM). The spiked material was analysed in parallel
with the SBs for quality control (QC). Each QC was subjected to the same extraction and clean-up as the study sample. The recovery results ranged between 97.5% to 99.2%.

Subsamples of the study samples were analysed using another column, i.e. Kinetex Polar C18 (100 x 2.1 mm, 2.6 pm). The results were used to estimate the uncertainty in the use of different columns (Fcol) to account for the possible largest bias in results from
using different column.

Extraction using ethyl acetate, methanol and 0.1% formic acid in ethyl acetate were studied. The results were used to estimate the uncertainty in the use of different sample extraction solvent (Fext) to account for the possible largest bias in results from using
different extraction solvent. 0.1% formic acid in ethyl acetate was used as the extraction solvent in view of the pKa of metronidazole.

The number of extraction cycles was studied. No significant difference in the results obtained from the 5B extracted three times vs SB extracted two times was found. Hence, SB was extracted two times for optimum extraction.

Comments submitted by INM Colombia

Part V: Comments f additional
information
Other information, observations or evidences, if any, that can further support your results.

An In-house quality control was used for the method and extraction procedures development.

Comments submitted by INMETRO

Part V: Comments / additional information

Other information, observations or evidences, if any, that can further support your results.

Two calibration solutions were prepared completely independently and used for cross-confirmation of the results. Control samples were
prepared by spiking blank matrix samples with metronidazole solution prepared from other standard than the used for calibration solutions.
The mean recovery obtained for the control samples was very close to 100 %. The metronidazole standard used to prepare the control samples
was: United States Pharmacopeia Reference Standard (USP), lot: JOC316. Purity was determined by "H-qgNMR at Inmetro (1000.33 mg/g + 1.86
mg/g, K=2, 95%). Maleic Acid, CRM 8792.0001 - INMETRO, used as internal standard in gNMR purity determination.
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Comments submitted by INRAP
N/A

Comments submitted by KRISS
N/A

Comments submitted by LGC

N/A

Comments submitted by NIM China
N/A

Comments submitted by NIMT

Part V: Comments / additional information

Other information, observations or evidences, if any, that can further support your results.

2025-11-28

Two sources of the pure standard (NIM- GBW(E)080308 and INMETRO-83685) were compared. The measurement results were comparable. The test
material was seaked under two different cenditions { 1 hour vs overnight) befere the extraction step. The results obtained from two conditions were

not significantly different.

Comments submitted by NMIA

Part V: Comments / additional
information
Other information, observations or evidences, if any, that can further support your results.

ERM BB124, certified value for reconstituted material 1.93 + 0.15 ug/kg equivalent to 7.72 + 0.60 ug/kg, was analysed with each batch of

K180 samples.

Multiple results obtained in each batch (from different SPE and/or LCMS methods) were averaged, and the average of three batch results was
7.72 £ 0.04 ug/kg (standard u - standard deviation of the mean)

Comments submitted by NRC Canada

Part V: Comments / additional
information
Other information, observations or evidences, if any, that can further support your results.

Uncertainties due to weighing of samples was considered negligible.

Comments submitted by SASO-NMCC
N/A
Comments submitted by UME

N/A
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Comments submitted by VNIIM

N/A
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