
	Analyte
	Precursor ions (m/z)
	Product ions (m/z)
	Collision energies (eV)
	Retention time (min)

	
	
	
	
	

	1-hydroxy-fentanyl
	353.2
	188.1 / 105.1
	33 / 55
	4.75

	Acetyl fentanyl
	323.3
	188.2 / 105.1
	33 / 51
	5.18

	Acrylfentanyl
	335.2
	188.2 / 105.1
	31 / 51
	5.52

	Benzyl carfentanil
	381.0
	321.3 / 91.1
	25 / 67
	5.67

	Carfentanil
	395.2
	335.3 /113.1
	25 / 39
	5.86

	Desomorphine
	272.1
	167.1 / 215.3
	51 / 35
	2.78

	Furanyl fentanyl
	375.1
	188.2 / 105.1
	31 / 57
	5.65

	Norcarfentanil
	291.2
	142.0 / 231.0
	23 / 21
	3.94

	Normethylfentanyl
	247.2
	98.0 / 69.1
	27 / 45
	3.96

	Ocfentanil
	371.3
	105.1 / 188.2
	57/ 33
	5.20

	Ohmefentanyl
	367.1
	218.2 / 200.2
	33 / 37
	5.58

	Remifentanil
	377.1
	113.2 / 317.2
	43 / 23
	4.94

	Thienyl fentanyl
	329.0
	97.0 / 180.2
	41 / 27
	5.20

	U-47700
	329.0
	284.0 / 204.0
	33 / 33
	5.60

	Valeryl fentanyl
	365.3
	188.4 / 105.2
	33 / 59
	6.21

	Fentanyl-d5
	342.3
	188.2
	33
	5.59


Table S1: SRM transitions, collision energies and retention time for the measurement of compounds and deuterated standard, Fentanyl-d5
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	Analyte
	Intra-day precision (n=6)
	
	
	Inter-day precision (n=6)
	

	
	Levels (ng/mL)
	Accuracy bias (%)
	Precision CV (%)
	
	Levels (ng/mL)
	Accuracy bias (%)
	Precision CV (%)

	1-hydroxy-fentanyl
	0.01/0.5/5
	17.00/10.83/-4.80
	4.95/2.27/3.06
	
	0.5/2/8
	9.10/4.00/5.85
	6.64/5.79/5.26

	Acetyl fentanyl
	0.01/0.5/5
	17.33/-2.47/-0.73
	12.66/3.75/2.19
	
	0.5/2/8
	2.89/-9.42/-2.94
	11.63/10.71/9.01

	Acrylfentanyl
	0.05/0.5/5
	7.30/11.13/-4.23
	6.79/2.46/3.41
	
	0.5/2/8
	2.47/9.08/9.21
	7.93/2.65/2.60

	Benzyl carfentanil
	0.05/0.5/5
	-14.50/-13.23/-13.57
	6.65/3.60/2.80
	
	0.5/2/8
	-1.00/3.67/-1.04
	10.83/8.51/4.39

	Carfentanil
	0.01/0.5/5
	0.20/-11.83/-11.67
	17.42/4.32/2.05
	
	0.5/2/8
	-1.17/2.25/4.58
	10.02/4.97/3.37

	Desomorphine
	0.1/0.5/5
	19.17/-2.33/5.33
	5.80/10.29/2.08
	
	0.5/2/8
	-8.87/-4.50/5.90
	12.04/10.43/9.89

	Furanyl fentanyl
	0.05/0.5/5
	4.50/-11.13/-9.93
	5.34/3.40/1.54
	
	0.5/2/8
	-3.43/-1.08/2.67
	9.20/5.72/3.27

	Norcarfentanil
	0.05/0.5/5
	12.00/2.23/4.23
	14.51/4.01/3.35
	
	0.5/2/8
	5.00/6.42/-0.10
	6.73/8.52/7.90

	Normethylfentanyl
	0.01/0.5/5
	13.13/12.00/-3.67
	10.53/3.60/3.62
	
	0.5/2/8
	-5.53/2.42/0.92
	10.67/8.00/5.98

	Ocfentanil
	0.05/0.5/5
	9.43/13.70/1.87
	5.36/2.47/3.33
	
	0.5/2/8
	-3.53/2.83/-0.81
	5.84/6.43/4.24

	Ohmefentanyl
	0.05/0.5/5
	-5.30/-13.23/-10.27
	14.88/4.57/0.98
	
	0.5/2/8
	-2.27/4.42/4.54
	5.98/3.08/2.56

	Remifentanil
	0.05/0.5/5
	-15.67/-12.03/-8.40
	6.49/3.07/1.16
	
	0.5/2/8
	-4.03/3.58/5.35
	9.40/9.71/2.86

	Thienyl fentanyl
	0.05/0.5/5
	2.10/-5.23/-2.43
	10.75/5.28/2.02
	
	0.5/2/8
	1.67/-8.92/3.90
	9.96/10.62/7.86

	U-47700
	0.01/0.5/5
	-16.30/-2.97/-3.10
	14.86/5.30/1.51
	
	0.5/2/8
	-1.87/-4.75/-6.19
	9.62/9.11/6.70

	Valeryl fentanyl
	0.01/0.5/5
	-6.18/-11.77/-9.70
	9.01/4.83/1.71
	
	0.5/2/8
	-6.73/-4.00/0.79
	10.65/9.80/6.95


Table S2: Precision and accuracy data (n=6) in plasma


	Analyte
	Intra-day precision (n=6)
	
	
	Inter-day precision (n=6)
	

	
	Levels (ng/mL)
	Accuracy bias (%)
	Precision CV (%)
	
	Levels (ng/mL)
	Accuracy bias (%)
	Precision CV (%)

	1-hydroxy-fentanyl
	0.05/0.5/8
	2.20/-4.47/0.56
	2.50/2.63/3.32
	
	0.5/2/8
	-1.10/0.08/-3.94
	9.83/2.59/8.54

	Acetyl fentanyl
	0.05/0.5/8
	0.53/-4.00/0.90
	5.00/2.93/2.38
	
	0.5/2/8
	3.53/2.25/-3.23
	5.87/3.07/7.39

	Acrylfentanyl
	0.05/0.5/8
	8.50/-5.60/-1.10
	2.75/2.95/1.31
	
	0.5/2/8
	11.33/9.92/4.02
	7.74/13.54/10.26

	Benzyl carfentanil
	0.05/0.5/8
	7.73/-9.20/-0.31
	2.45/5.34/4.42
	
	0.5/2/8
	3.13/2.08/-3.40
	7.89/4.91/9.39

	Carfentanil
	0.05/0.5/8
	2.67/-2.00/-1.69
	4.18/5.00/2.94
	
	0.5/2/8
	-0.07/3.58/-3.25
	8.16/4.77/3.34

	Desomorphine
	0.5/8
	-4.30/-1.17
	10.36/8.93
	
	0.5/2/8
	1.80/-3.58/-3.19
	10.19/12.81/5.22

	Furanyl fentanyl
	0.05/0.5/8
	-2.53/-0.20/1.48
	2.87/3.66/3.35
	
	0.5/2/8
	0.77/0.67/-5.27
	9.27/6.15/8.09

	Norcarfentanil
	0.05/0.5/8
	-1.83/0.23/1.40
	5.28/8.80/0.23
	
	0.5/2/8
	4.03/2.00/-2.35
	9.23/7.41/4.35

	Normethylfentanyl
	0.05/0.5/8
	3.03/0.43/-2.48
	2.10/5.56/2.25
	
	0.5/2/8
	4.00/1.83/-2.83
	7.71/6.77/4.32

	Ocfentanil
	0.05/0.5/8
	11.60/-1.00/2.29
	4.52/6.27/1.86
	
	0.5/2/8
	5.70/8.33/0.81
	5.96/7.05/4.78

	Ohmefentanyl
	0.05/0.5/8
	6.13/-7.33/0.04
	1.95/0.66/5.67
	
	0.5/2/8
	1.60/0.92/-5.46
	7.42/2.25/11.08

	Remifentanil
	0.05/0.5/8
	-2.93/6.37/1.15
	1.32/5.05/5.39
	
	0.5/2/8
	4.30/2.17/-5.27
	6.91/7.00/7.76

	Thienyl fentanyl
	0.05/0.5/8
	-1.07/3.07/2.90
	7.19/12.90/3.95
	
	0.5/2/8
	8.33/8.75/-4.50
	9.19/4.08/5.25

	U-47700
	0.05/0.5/8
	8.33/0.00/0.06
	2.99/3.17/1.98
	
	0.5/2/8
	3.40/3.25/0.44
	9.37/3.25/9.09

	Valeryl fentanyl
	0.05/0.5/8
	9.97/-5.40/1.92
	1.77/1.54/3.13
	
	0.5/2/8
	5.40/2.67/-4.25
	6.01/3.21/6.15


Table S3: Precision and accuracy data (n=6) in urine



	
	Plasma
	Urine

	Analyte
	LLOQ
	LOD
	LLOQ
	LOD

	
	(ng/mL)
	(ng/mL)
	(ng/mL)
	(ng/mL)

	1-hydroxy-fentanyl
	0.01
	0.005
	0.05
	0.01

	Acetyl fentanyl
	0.01
	0.005
	0.05
	0.01

	Acrylfentanyl
	0.05
	0.01
	0.05
	0.01

	Benzyl carfentanil
	0.05
	0.01
	0.05
	0.01

	Carfentanil
	0.01
	0.005
	0.05
	0.01

	Desomorphine
	0.10
	0.05
	0.5
	0.1

	Furanyl fentanyl
	0.05
	0.01
	0.05
	0.01

	Norcarfentanil
	0.05
	0.01
	0.05
	0.01

	Normethylfentanyl
	0.01
	0.005
	0.05
	0.01

	Ocfentanil
	0.05
	0.01
	0.05
	0.01

	Ohmefentanyl
	0.05
	0.01
	0.05
	0.01

	Remifentanil
	0.05
	0.01
	0.05
	0.01

	Thienyl fentanyl
	0.05
	0.01
	0.05
	0.01

	U-47700
	0.01
	0.005
	0.05
	0.01

	Valeryl fentanyl
	0.01
	0.005
	0.05
	0.01
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