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1. [bookmark: _Toc229090342][bookmark: _Toc229090605][bookmark: _Toc229090666][bookmark: _Toc229644304]Background level and blank contamination assessment
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Figure S1: Number of compounds detected by each method in procedural blank (gray color) and in non-fortified urine samples (green color). The color bars reflect the number of detected compounds. While a relatively high number of compounds were reported in procedural blanks for HL-M1-U and RP-M6-U, comparison of signal intensities indicates that these compounds are predominantly present at trace levels, reflecting differences in analytical sensitivity. The lower signal intensities in blanks indicate a limited contribution of analytical contamination. The dashed line represents the maximum number of compounds analyzed, corresponding to the 81 compounds in the QA/QC mix. This definition applies to all subsequent figures.
 [image: ]
Figure S2: Number of compounds detected by each method in procedural blank (gray color) and in non-fortified plasma sample (green color). The color bars reflect the number of detected compounds. While a relatively high number of compounds were reported in procedural blanks for RP-M6-U, comparison of signal intensities indicates that these compounds are predominantly present at trace levels, reflecting differences in analytical sensitivity. The lower signal intensities in blanks indicate a limited contribution of analytical contamination.

2. [bookmark: _Toc229090606][bookmark: _Toc229090667][bookmark: _Toc229644305]Detectability of QA/QC mix compounds 
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Figure S3: Comparison of compound detection between RP, HILIC and GC methods in (a) the QA/QC mixture, (b) urine samples and (c) plasma samples.

3. [bookmark: _Toc229090668][bookmark: _Toc229644306]Impact of urine specific gravity on matrix-effects and detection
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Figure S4: Number of compounds detected by each method in urine samples, shown for each specific gravity (LSG, MSG and HSG) level and for each spiking level (5, 20, and 100 ng/mL in urine).
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Figure S5: Number of compounds detected by each method in plasma samples, shown for each spiking level (5, 20, and 100 ng/mL in plasma).

4. [bookmark: _Toc229644307]Comparative evaluation of analytical methods using an S-score system
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Figure S6: S-scores designed to evaluate binary qualitative results using four scoring methods, which may or may not be combined to produce a summary score. Evaluation method n° 3 was selected: an integer value of 1 indicates that 100% of the compounds were detected, while an integer value of 2 indicates that at least one compound was not detected. The decimal part corresponds to the percentage of incorrect results among the 81 compounds analyzed. S-scores calculated for the different analytical methods at the three fortification levels (LL, ML and HL corresponding to 5, 20, and 100 ng/mL). In urine samples, S-scores are shown for each specific gravity matrix (LSG, MSG and HSG).

5. [bookmark: _Toc229644308]PARC-H02 – SOP for real sample analysis

[bookmark: _Hlk228997483]This SOP, considered as a project-specific operational guidance summarizes:
The sequence and file-naming rules (as described in the Supporting Information table file - Table S20)
The samples that partners will receive
The samples each partner must prepare
The minimum requirements for sample preparation and analysis across laboratories
1. Samples provided to partners
Partners will receive the following materials. All steps must be performed, but the exact details are left up to the individual laboratories, though they must be captured in laboratory records/notebooks.
NORMAN standard (1 µg/mL); partners have already received this mix during the H02 interlaboratory study → dilute to 200 ng/mL before injection with the appropriate solvent according to each partner’s method. 
H02-QC solvent standard (25 standards, 10 µg/mL) → prepared by INRS (The French National Research and Safety Institute for the Prevention of Occupational accidents and Diseases) at 10 µg/mL→ dilute to 100 ng/mL before injection with the appropriate solvent according to each partner’s method.
T02-QC solvent standard (10 µg/mL) → dilute 1:100 with the appropriate solvent according to each partner’s method to prepare the T02-QC solvent standard at 100 ng/mL and the T02-QC solvent sample (check sequence). Use to spike QC-2 (50 ng/mL in biological matrix) and QC-1 (5 ng/mL in biological matrix).
Ref-Matrix QC-HL prepared at INRS, spiked at 50 ng/mL in biological matrix with the H02 QC mix → Process and analyze exactly as real samples.
Internal labelled markers (10 µg/mL) => add to all samples (real study samples, QC-2, QC-1, matrix blanks, field blanks, procedural blanks) at the beginning of the extraction process → The final concentration in sample must be 100 ng/mL.
External labelled markers (10 µg/mL) → add to all extracts after completion of the extraction procedure directly in the reconstitution solvent before analysis → The final concentration in the extract must be 50 ng/mL.
Real study samples from 4.1 partners => to be analyzed according to the capacity of each partner.
2. Samples partners must prepare
Each partner laboratory is responsible for preparing the following materials:
Pooled non-spiked matrix: lab-specific pooled QC urine or plasma prepared from the 4.1 biological samples analyzed by each lab. Before starting the extractions, partners should prepare the Pooled Non-Spiked Matrix using all samples. They should calculate the required volume for all sequences and prepare this pool once. Once the pooled matrix is prepared, they should aliquot it into the required number of aliquots to prepare the non-spiked pool, QC-2 HL, and QC-1 LL for all sequences. These aliquots are then used to prepare each batch of biological samples. For a sequence of 100 biological samples, partners should prepare three pooled non-spiked matrices and six QC-2 HL and six QC-1 LL samples (15 pooled matrices in total).
If 1 mL of urine is required per sample, 15 mL of pooled urine matrix is needed. With 100 urine samples, this corresponds to pooling 150 µL from each sample.
QC-2 HL (50 ng/mL in urine or plasma): Prepared by spiking the pooled matrix with the T02 QC mix (check sequence).
QC-1 LL (5 ng/mL in urine or plasma): Prepared by spiking the pooled matrix with the T02 QC mix (check sequence).
Procedural blank: A procedural blank is prepared using the full in-house sample-preparation workflow, with the addition of internal and external labelled markers but without biological matrix (for example, replacing urine or plasma by an equivalent volume of ultrapure water). If a 100-sample sequence is prepared in multiple batches (e.g., three batches of ~40 samples), one procedural blank must be prepared per batch or at least 3 procedural blanks per analytical sequence. All resulting procedural blanks are then pooled to create a single homogeneous procedural blank representing the entire sequence. This pooled procedural blank (1 vial) is injected twice, once at the beginning and once at the end of the analytical sequence. A new pooled procedural blank must be prepared for each separate sequence of 100 biological samples.
Field blanks: Prepared only if applicable, depending on the sampling procedures used by 4.1 partners (the French National Research and Safety Institute for the Prevention of Occupational Accidents and Diseases (INRS) should check with 4.1 partners).
Samples: Real study samples to be processed according to each partner’s capacity and workflow capacity.

3. Minimum requirements (mandatory for all partners)
[bookmark: _Hlk229330385]Solvent selection (extraction and LC mobile phases): use solvents with broad polarity coverage (e.g., mixtures of methanol or acetonitrile with water) to maximize analyte recovery and minimize methodological bias.
Deconjugation: should be strictly avoided during sample preparation by all participating partners, to ensure optimal comparability of analytical results across laboratories. 
SPE: should not be performed systematically unless clearly required. 
Add internal and external labelled markers to all samples, including all QC and blank samples.
Follow the injection sequence exactly as described in the Excel sequence table (Table S20).
File naming rules: use the following format YYYYMMDD_XXX_SAMPLE_IonMode_Instrument_Lab where XXX = injection order.
Each partner must perform all steps, including: sample preparation, data acquisition, data processing, feature extraction and identification (based on their in-house SOP/databases and a common suspect list from project 4.1 that will be shared during 2026 + addition of conjugated forms). In addition, each laboratory will perform an initial statistical analysis using basic multivariate approaches, including at least Principal Component Analysis (PCA) and Partial Least Squares Discriminant Analysis (PLS-DA), to ensure that each partner can generate an internally interpretable dataset. Subsequently, all datasets will be centrally collected and subjected to harmonized multivariate and statistical analyses by a designated central partner, using the same approaches, enabling comprehensive cross-study comparison, group discrimination assessment, consistency and complementarity across all datasets.

A unified reporting template will be developed jointly with project H01. Partners will report all data following this template (planned for September 2026).
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