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Opioid Testing

Analytical Technique

ELISA, GC/MS, LC/MS/MS

Matrix

• Blood
• Plasma 
• Serum 
• Urine 
• Dried Blood Spots 
• Saliva



Morphine Morphine-6-B-D-glucuronide

Codeine Codeine-6B-glucuronide

Hydromorphone Hydromorphone-3-B-D-glucuronide

Buprenorphine Buprenorphine-3B-glucuronide



Hydrolysis – acid hydrolysis or enzymatic hydrolysis

“Degradation of Opioids and Opiates During Acid Hydrolysis Leads to Reduced Recovery Compared to 
Enzymatic Hydrolysis”

• P. Sitasuwan, et al, Journal of Analytical Toxicology, Volume 40, Issue 8, 1 October 2016, Pages 601–607

Urine Samples treated with different β-
Glucuronidase enzymes. 

A B C

Variety of B-glucuronidase enzymes:

A) Helix-Pomatia
B) Abalone
C) Recombinant Protein 

https://imcstips.com/IMCSzyme



Extraction

• Dilute and shoot
• Precipitation (“solvent crash”)
• Liquid-Liquid extraction
• Solid Phase Extraction



Solid Phase Extraction





MultiPurpose Sampler (MPS)
Integrated with LC/MS/MS

MPS



MultiPurpose Sampler (MPS)

Benchtop Workstation Integrated with GC/MS

MPS
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Sample Preparation

Typical Manual Sample Preparation Techniques

• Pipetting
• Dilution
• Vortexing/Mixing
• Heating
• Sonication
• Evaporation
• Calibration Standard Preparation
• Liquid-Liquid Extraction
• Solid Phase Extraction



Automated
Disposable Pipette Extraction DPX



GERSTEL DPX automation

Transport 
adapter

Standard pipette 
tip

Sorbent materialFrit

DPX







LC Method Parameters

Mobile Phase: A - 5mM ammonium formate with 0.05% formic acid

B –0.05% formic acid in methanol

LC Gradient:

Run time: 8 minutes.

Injection volume: 2.0uL (loop over-fill technique)

Analytical Column: Agilent Poroshell 120 EC-C18 column, (3.0 x 50mm, 2.7um) 
Column Temperature: 55 oC

Mass Spectrometer Parameters:

Operation: Electrospray positive mode (Jet Stream)

Gas Temperature: 350oC

Gas Flow (N2): 5 L/min

Nebulizer pressure: 35 psi 

Sheath Gas Flow (N2): 11 L/min

Sheath Gas Temperature: 250 oC

Capillary voltage: 4000 V

Nozzle voltage: 500 V

Delta EMV: 0 V

Time 

(min)

Flow 

(mL/min)

Pressure 

(bar)
% B

0 0.5 800 5

0.5 0.5 800 5

1.5 0.5 800 30

3.5 0.5 800 70

4.5 0.5 800 95

6.49 0.5 800 95

6.5 0.5 800 5



Compound Name Precursor Ion (m/Z) Product Ion (m/z) Frag (V) CE (V)
Ret Time 

(min.)
High Std Conc. 

(ng/mL)
MRL 

(ng/mL)

Limit of 
Quantitation 

(ng/mL)

Buprenorphine4 468.3 396.2 55.1 200 200 39 58 4.08 200 10.0 5.00

Codeine3 300.2 165.1 128 158 158 45 60 2.33 1000 50.0 25.0

D3-morphine1 289.0 165.1 152 153 153 38 66 1.09 - - -

D3-Norbuprenorphine2 417.3 152 55.1 190 190 124 76 3.62 - - -

D3-Tramadol3 268.2 58.1 - 102 - 14 - 3.16 - - -

D4-Buprenorphine4 472.3 400.2 59.1 210 210 40 56 4.06 - - -

D4-Meperidine5 252.2 224.2 178.2 140 140 15 15 3.33 - - -

D5-Fentanyl6 342.3 188.1 105.1 92 92 20 40 3.67 - - -

D5-Norfentanyl7 238.2 84.1 55.1 125 125 20 50 3.06 - - -

D9-Methadone8 319.3 268.1 - 118 - 8 - 4.31 - - -

Fentanyl6 337.2 188.1 105.1 143 143 17 37 3.68 20.0 1.00 0.500

Furanyl Fentanyl6 375.2 188.1 105 150 150 15 25 3.67 20.0 n/a 0.500

Hydrocodone3 300.2 199 128 159 159 27 63 2.70 1000 50.0 25.0

Hydromorphone1 286.2 185 157 159 159 27 43 2.20 1000 50.0 25.0

Meperidine5 248.2 220.1 174.1 128 128 17 13 3.33 1000 50.0 25.0

Methadone8 310.2 265.1 105 112 112 7 27 4.32 1000 50.0 25.0

Morphine1 286.2 165.1 152 158 158 45 64 1.10 1000 50.0 25.0

Norbuprenorphine2 414.3 187.1 83.1 205 205 37 53 3.63 200 10.0 5.00

Norfentanyl7 233.2 84.1 55.1 112 112 12 36 3.08 20.0 1.00 0.500

Oxycodone3 316.2 298.1 241.1 143 143 13 25 2.42 1000 50.0 25.0

Oxymorphone1 302.1 227.1 198.1 133 133 24 44 1.29 1000 50.0 25.0

Sufentenil8 387.2 238.1 110.9 145 145 10 20 4.07 20.0 n/a 0.500

Tramadol3 264.2 58.1 42.1 107 107 14 106 3.16 500 25.0 12.5



LCMS Tool

• Near-Zero carryover 

• Low detection limits

• Fast

• Reproducible 

• Integrated MAESTRO software control
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Additional Application Notes
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Thank you for your attention!
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