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Table S1 Mass spectrometry parameters used to monitor each analyte in the CoV ramp test.
	Compound
	Parent [m/z]
	Product [m/z]
	DP [V]
	CE [V]
	EP [V]
	CXP [V]

	Codeine
	300.1
	165.0
	200
	50
	10
	15

	Hydrocodone
	300.1
	199.0
	200
	40
	10
	15

	Norcodeine
	286.1
	268.1
	180
	40
	10
	11

	Morphine
	286.1
	268.1
	180
	40
	10
	11

	Hydromorphone
	286.1
	268.1
	180
	40
	10
	11



Table S2 DMS-MS parameters used to monitor each analyte in the SPME-OPP-DMS-MS experiments.
	Compound
	Parent [m/z]
	Product [m/z]
	SV
	CV
	DR

	Codeine
	300.1
	165.0
	6300
	14.5
	0

	Hydrocodone
	300.1
	199.0
	6300
	16.5
	0





Table S3 Figures of merit for the analysis of codeine and hydrocodone in plasma by SPME-OPP-DMS-MS analysis
	Compound 
	Concentration accuracy (ng/mL, ± SD)
	LOD [ng/mL]
	LOQ [ng/mL]

	
	15 [ng/mL]
	200 [ng/mL]
	450 [ng/mL]
	
	

	Codeine
	12.7 ± 2.1
	184.6 ± 9.8
	476.0 ± 13.7
	0.2
	1.0

	Hydrocodone
	15.8 ± 2.7
	212.7 ± 11.3
	440.7 ± 12.7
	0.5
	1.0
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Figure S1 Product ions (MS2) of codeine (A) and hydrocodone (B) with 45 eV collision energy. 
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Figure S2 Schematic of the Open-Port-Probe interface used for desorption-ionization of Bio-SPME fibers.
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Figure S3 A. Overlapping ionograms generated from infusion of codeine or hydrocodone individually with the conventional DMS cell (1 x 10 x 30 mm) without applying throttle gas. SV was set at 4000 V. B. Overlaid ionograms generated from infusion of codeine or hydrocodone individually with the conventional DMS cell (1 x 10 x 30 mm) with 34 psi throttle gas applied. SV was set at 4000 V. C. Ionograms generated from infusion of a mixture of codeine and hydrocodone with the same condition of B. SV was set at 4000 V. D. Ionograms generated from infusion of a mixture of codeine and hydrocodone with the modified DMS cell (1.5 x 20 x 63 mm) without applying throttle gas. SV was set at 6000 V (same field strength with A, B, C).
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Figure S4. A. Ionograms of analytes extracted by an SPME fiber from human plasma spiked with 480 ng mL-1 codeine, with the optimal settings for the detection of codeine and hydrocodone, respectively. B. Ionograms of analytes extracted by an SPME fiber from human plasma spiked with 480 ng mL-1 hydrocodone, with the optimal settings for the detection of codeine and hydrocodone, respectively. 
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Figure S5. Ionogram generated from the infusion of a methanolic solution containing mixture of norcodeine (a), morphine (b) and hydromorphone (c). SV was set at 6300 V with psi throttle gas applied.
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Figure S6. A. Ionograms of analytes extracted by an SPME fiber from blank human plasma, with the optimal settings for the detection of codeine. B. Ion chronograms of analytes extracted by an SPME fiber from blank human plasma, with the optimal settings for the detection of hydrocodone. C. Ion chronograms of analytes extracted by an SPME fiber from human plasma containing 1 ng mL-1 codeine, with the optimal settings for the detection of codeine. D. Ion chronograms of analytes extracted by an SPME fiber from human plasma containing 1 ng mL-1 hydrocodone, with the optimal settings for the detection of hydrocodone.
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