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The dataset consists of one spreadsheet named Research_Raw_Dataset_Cannabinoid_cDBS.xlsx containing eleven sheets:
README. Documentation for the dataset (metadata, sheet map, acronyms, methodology).
MRM_Parameters. MRM transitions, collision/cone voltages and retention times for all analytes and IS. Underlying data for Table 1.
Solvent_Screening. EY%, ME%, IS-ME% for 7 solvent conditions (screening phase, 200 µL). 6 donors × LQC+HQC × 9 analytes. Underlying data for Section 3.1.2.
EY_ME_Optimised. EY%, ME%, IS-ME% for the final protocol (100 µL FA/MeOH). 6 donors × LQC+HQC × 9 analytes. Underlying data for Table 3 (EY% and IS-ME% columns).
Calibration_Curves. Analyte/IS peak-area ratios vs nominal concentration, 7 levels × 5 days, with back-calculated concentrations. Underlying data for Table 3 (range, r², LLOQ).
Precision_Accuracy. Measured concentrations at 4 QC levels × 6 replicates × 5 days. Underlying data for Table 3 (intra-/inter-day precision and accuracy).
HCT_Independence. IS-normalised EY% at low/normal/high hematocrit (0.26/0.41/0.55), LQC+HQC, 6 donors. Underlying data for Section 3.2.4.
Stability. Measured concentrations and % deviation from freshly prepared reference under all stability conditions (8 conditions × LQC+HQC × 6 replicates × 9 analytes). Underlying data for Section 3.2.5.
Dilution_Integrity. Samples at 3×ULOQ diluted 1:5 with blank extract, 6 replicates, with bias. Underlying data for Sections 2.7.6/3.2.6.
Selectivity_Carryover. Interference check on 6 blank donors and carryover after the highest calibrator (and at 5000 ng/mL for 7-COOH-CBD). Underlying data for Section 3.2.1.
Application_hemaPEN_vs_SPE. Authentic whole blood specimens (n=12): hemaPEN cDBS vs SPE plasma-based reference (whole-blood-equivalent), detection frequency, concentration ranges and bias. Underlying data for Table 4 / Section 3.3.1.

Abstract
This dataset provides the raw and derived data underlying the full method development and validation of the HPLC-MS/MS multi-cannabinoid method described in the associated manuscript: MRM parameters, extraction-solvent screening, final-method extraction yield and matrix effect, calibration curves, precision and accuracy, hematocrit independence, stability, dilution integrity, selectivity and carryover, and the application to authentic whole blood specimens with cross-matrix comparison against an SPE plasma-based reference method. Derived parameters (EY%, ME%, IS-ME%, %RSD, accuracy, bias, % deviation) are included per row to allow independent verification of the reported validation outcomes.

List of acronyms
11-OH-THC	11-hydroxy-Δ9-tetrahydrocannabinol
6α-OH-CBD	6α-hydroxy-cannabidiol
7-COOH-CBD	7-carboxy-cannabidiol
7-OH-CBD	7-hydroxy-cannabidiol
CBD	Cannabidiol
CBG	Cannabigerol
CBN	Cannabinol
cDBS	Capillary dried blood spot
ESI+	Electrospray ionisation in positive mode
ESI−	Electrospray ionisation in negative mode
EY%	Extraction yield (%)
FA/MeOH	Formic acid in methanol
hemaPEN	Volumetric dried blood microsampling device (Trajan Scientific and Medical, Melbourne, Australia)
HQC	High-concentration quality control sample
HPLC	High-performance liquid chromatography
IS	Internal standard
IS-ME%	IS-normalised matrix effect (%)
LLOQ	Lower limit of quantification
LQC	Low-concentration quality control sample
ME%	Matrix effect (%)
MQC	Medium-concentration quality control sample
MRM	Multiple reaction monitoring
MS	Mass spectrometry
MS/MS	Tandem mass spectrometry
QC	Quality control
Δ9-THC	Δ9-tetrahydrocannabinol
THC-COOH	11-nor-9-carboxy-Δ9-tetrahydrocannabinol
THC-d3	Δ9-tetrahydrocannabinol-d3 (deuterated internal standard)
UAE	Ultrasonic-assisted extraction
ULOQ	Upper limit of quantification
SPE	Solid-phase extraction
RT	Retention time
CE	Collision energy
CV	Cone voltage
RSD	Relative standard deviation
HCT	Hematocrit
Methodology
Whole blood samples were collected by minimally invasive fingerstick using the Winnoz Haiim® capillary blood collection device and subsequently spotted onto hemaPEN volumetric microsampling cartridges (Trajan Scientific and Medical, Melbourne, Australia). Each hemaPEN cartridge integrates four microcapillaries, each collecting 2.74 µL of blood by capillary action onto a prepunched PE 226 filter paper disc (3.5 mm diameter).
Analytes were extracted by UAE in FA/MeOH 0.1% (V/V) at 25 °C for 30 min, followed by evaporation under nitrogen and reconstitution in 20:80 (V/V) 0.1% formic acid in acetonitrile:water. Chromatographic analysis was performed on a Waters Alliance e2695 HPLC system coupled to a Micromass Quattro Micro triple quadrupole mass spectrometer (Waters, Manchester, UK), with ESI in both positive and negative mode and polarity switching. Separation was achieved on a SunShell C8 column (100 × 2.1 mm, 2.6 µm; ChromaNik Technologies, Japan). Detection was in MRM mode. Data were acquired and processed with MassLynx 4.1 software (Waters).
Extraction yield and matrix effect were assessed using the Matuszewski three-set design. Stability was assessed under the following conditions: room-temperature storage (30, 60, 90 days); accelerated thermal stress (40 °C, 7 days); freeze-thaw cycling (three cycles, −20 °C ↔ room temperature); processed extract stability (24 h at 10 °C in the autosampler); and pre-spotting stability in liquid capillary blood (2 h and 4 h at room temperature).
Notes
The nine target analytes are, in the analytical order used throughout the dataset: CBD, 7-OH-CBD, 7-COOH-CBD, 6α-OH-CBD, CBN, CBG, Δ9-THC, 11-OH-THC and THC-COOH. Eight deuterium-labelled internal standards were used: CBD-d3 (IS4), 7-OH-CBD-d3 (IS5, also surrogate IS for 6α-OH-CBD), 7-COOH-CBD-d3 (IS6), CBN-d3 (IS7), CBG-d3 (IS8), Δ9-THC-d3 (IS1), 11-OH-THC-d3 (IS2) and THC-COOH-d3 (IS3).
