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Background on CRL Initial Testing

• CRL initially tested for fentanyl using ELISA before moving to
LC-MS/MS screens several years back.

• LC-MS/MS screening permitted the search for additional
designer fentanyl’s prior to the rescheduling of the
designers.

• CRL eventually dropped the designer screen panel for
efficiency as the number of designer fentanyl’s diminished
and focused only on fentanyl and norfentanyl.

• CRL has moved onto an EIA method with evaluation of
available fentanyl kits for efficiency.  Fentanyl had been
added to 1600 different panels containing different drugs
and cutoffs.
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EIA Method at CRL
• CRL is currently using the ARK Fentanyl Assay (510k #180427)
• Formulated for a fentanyl 1 ng/mL Cutoff
• Norfentanyl cross-reactivity to fentanyl is concentration 

dependent
2.5 ng/mL has 10% cross-reactivity
10 ng/mL has 0.33% cross-reactivity

• Most fentanyl analogs have cross-reactivity of 20-83%
• Clients have selected various cutoffs
0.3, 0.5, 0.75, 1.0, and 2.0 ng/mL

• Curve maximizes at 2.5 ng/mL which limits pre-dilution for 
confirmation testing.  Since many samples are very high, it 
leads to dilutions and potential carryover between samples.

• Confirm 87% of screen positive samples.
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LC-MS/MS Confirmation in Urine 

• Testing is performed using a Sciex 6500+ mass spectrometer
• Sample preparation:
Uses 250 µL of urine
Liquid/liquid extraction using dry ice
Dry down organic and add 500 µL of buffer
Transferred to 96 deep well block for analysis
 Inject 15 µL into the mass spectrometer

• Detection Limits
LOD/LOQ: 0.05 ng/mL
ULOL: 40 ng/mL

• Blanks injected between samples to monitor 
carryover for the high levels.
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Comparison of Fentanyl and Norfentanyl 
Urine Concentrations
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Comparison of Fentanyl and Norfentanyl 
Urine Concentrations
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Fentanyl Confirmation Positivity by Reason, 
Urine
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Combination of Other Drugs in Urine
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Number of Other Positive Opiates in 
Fentanyl/Norfentanyl Positive Samples (Urine)
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Sample Status Urine Oral Fluid Sweat
Fentanyl/Norfentanyl POS 4159 174 2442
# of Fent/Norfent + Opiate POS 495 17 85
% of Fent/Norfent + Opiate POS 11.9% 9.8% 3.5%
% of of Fent/Norfent w/out Opiates 88.1% 90.2% 96.5%
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Fentanyl in Oral Fluids 

• CRL approach to screening has been LC-MS/MS for fentanyl. 
There was not an acceptable ELISA reagent for the original 
Intercept system by OraSure.

• The laboratory selected 1 ng/mL for screening and 
confirmation.

• The levels reported for Intercept is based on a diluted 
volume as the collector has one-part oral fluid and two-parts 
buffer.  This means that the sample results would be needed 
to convert by a factor of 3 to obtain neat values as required 
for HHS for federal testing.

• All results for oral fluids are dilute values. To convert to HHS 
neat reporting standard, multiple the reported values by 3.
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LC-MS/MS Confirmation in Oral Fluids 

• Testing is performed using a Sciex 6500+ mass spectrometer
• Sample preparation:
Uses 50 µL of Oral Fluid
Liquid/liquid extraction using dry ice
Dry down organic and add 750 µL of buffer
Transferred to 96 deep well block for analysis

• Detection Limits
LOD/LOQ: 0.4 ng/mL
ULOL: 50 ng/mL

• No blanks are injected between samples
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Comparison of Fentanyl and Norfentanyl 
Oral Fluid Concentrations
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Comparison of Fentanyl and Norfentanyl 
Oral Fluid Concentrations
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Combination of Other Drugs in Oral Fluids
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Number of Other Positive Opiates in 
Fentanyl/Norfentanyl Positive Samples, Oral Fluid

Sample Status Urine Oral Fluid Sweat
Fentanyl/Norfentanyl POS 4159 174 2442
# of Fent/Norfent + Opiate POS 495 17 85
% of Fent/Norfent + Opiate POS 11.9% 9.8% 3.5%
% of of Fent/Norfent w/out Opiates 88.1% 90.2% 96.5%
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Thank You and Time for Questions
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