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Table S1 PMPA, EMPA and IS specific instrument parameters.

Precursor Product Declustering Entrance Collision Collision Exit
(m/7) (m/z) Potential (V) | Potential (V) | Energy (eV) Potential (V)
PMPA 178.8 62.9 700 1100 85.0 260
(Quant.)
PMPA 178.8 95.0 1300 1100 260 8.0
(Qual.)
PMPA-d3 1151 9 78.9 85.0 1100 -50.0 1100
(Quant.)
PMPA-d3 181.9 63.0 -40.0 -10.0 -87.0 -36.0
(Qual.)
EMPA 123.0 76.8 -30.0 -10.0 -30.0 -9.0
(Quant.)
EMPA
(Qual) 123.0 95.1 -30.0 -15.0 -17.0 -8.0
EMPA-d3 126.0 79.0 -41.0 -10.0 -33.7 -9.0
(Quant.)
EMPA-d3 126.0 98.0 -32.0 -10.0 -18.0 -11.0
(Qual.)
Table S2 SBMSE & SBMSE-d6 specific instrument parameters.
Precursor Product Declustering Entrance Collision Collision Exit
(m/7) (m/z) Potential (V) | Potential (V) | Energy (eV) Potential (V)
SBMSE 247.0 119.0 85.0 10.0 31.0 16.0
(Quant.)
SBMSE 247.0 183.0 85.0 10.0 16.0 22.0
(Qual.)
SBMSE-d6 | 553 119.1 85.0 10.0 30.0 6.6
(Quant.)
SBMSE-d6 253.1 93.0 85.0 10.0 58.0 7.3

(Qual.)




Table S3 Norfentanyl, Norcarfentanil, Norsufentanil, Norlofentanil, and IS specific instrument

parameters.
Precursor | Product | Declustering | Entrance Collision | Collision Exit
(m/7) (m/z) Potential (V) | Potential (V) | Energy (eV) | Potential (V)
Norfentanyl 2331 | 550 50.0 10.0 54.0 8.0
(Quant.)
Norfentanyl 233.1 84.0 40.0 10.0 23.0 13.0
(Qual.)
Norfentanyl-d3 2381 | 550 40.0 10.0 55.0 23.8
(Quant.)
Norfentanyl-d3 2381 | 840 50.0 10.0 24.0 10.0
(Qual.)
Norcarfentanil 2910 142.0 50.0 10.0 21.0 20.0
(Quant.)
NOrcarfentanll 2910 2590 500 100 140 180
(Qual.)
2 13
Norcarfentanil-'*Cs 297.0 265.0 40.0 10.0 14.0 15.0
(Quant.)
2 13
Norcarfentanil-'°Ce 297.0 142.0 40.0 10.0 22.0 18.0
(Qual.)
Norsufentanil 276.9 128.0 40.0 10.0 17.7 16.0
(Quant.)
Norsufentanil 276.9 96.0 40.0 10.0 27.0 11.0
(Qual.)
Norsufentanil-d3 280.0 96.0 30.0 10.0 28.0 12.0
(Quant.)
Norsufentanil-d3 280.0 131.0 40.0 10.0 18.4 16.0
(Qual.)
Norlofentanil 3051 | 24511 30.0 10.0 19.5 20.0
(Quant.)
Norlofentanil 3051 | 160.1 30.0 10.0 37.0 19.0
(Qual.)




Table S4 PMPA & EMPA interday precision and accuracy (n=5)

Theoretical Mean Interpolated A b s e
. . ccuracy Precision
Concentration Concentration ° (% error) (% CV)
(ng/mL) (ng/mL)
0.5 0.52+£0.03 4.1 5.8
1 0.984 £ 0.008 -1.6 0.8
5 5.1£0.2 2.0 4.0
PMPA 20 19.6+0.9 2.2 47
Calibration 40 38+2 4.1 6.4
60 5942 -2.0 2.9
80 82+2 1.9 1.9
100 101 £3 1.5 3.1
PMPA 2.5 2.5+0.1 1.6 5.8
QC standards 25 24+1 -3.1 5.2
75 79+ 5 4.9 6.9
0.5 0.51£0.03 1.6 54
1 0.98 £0.05 -2.0 5.0
5 5.1£0.1 2.7 2.7
EMPA 20 19.8+0.4 0.9 1.9
Calibration 40 38.4£0.5 4.0 1.4
60 6242 3.2 3.2
80 78+ 1 -2.2 1.3
100 102 +2 1.6 2.1
EMPA 2.5 2.56 £ 0.05 2.2 2.0
25 251 -1.5 4.0
QC standards 75 762 1.6 2.7

2Values are expressed as the mean = SD
b Accuracy (% error) = ((interpolated concentration — theoretical concentration) / theoretical concentration) x 100
¢ Precision (% CV) = (SD / mean) x 100
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Fig. S1 Representative standard calibration curve with 1/y weighting from 0.5 to 100 ng/mL of
PMPA (a) and 0.5 to 100 ng/mL of EMPA (b) in human whole blood.
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Fig. S2 Representative standard calibration curve with 1/y weighting from 1 to 100 ng/mL of
SBMSE in human whole blood.
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Fig. S3 Representative standard calibration curve with 1/y weighting from 0.5 to 100 ng/mL of
norfentanyl (a), 0.05 to 100 ng/mL of norcarfentanil (b), 0.05 to 100 ng/mL of norsufentanil (c),
and 0.1 to 100 ng/mL of norlofentanil (d) in human whole blood.



