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AM# 28: Multi-Drug Quantitation by LC-MS/MS 
 
Extraction Date 12/14/23  Analyst:  Anne Nord 
Plate lot#:  230707  Item: IDP-121-5-CDA Plate re-test:  01/07/2024 
 
Mobile phase A:  5mM Amm Form + 0.01% FA Mobile phase B:  0.01% Formic Acid in MeOH   

0.5M Ammonium Hydroxide   Ethyl Acetate  20% Methanol in Water 
Blank Blood Lot: 23J52629   Urine Blank lot Blood only run 
Column:  Agilent 120 EC-C18 (2.1x 100-2.7um)           LCMS-QQQ ID:  69679 
Pre-Analytic: 
☒  1.  Check levels of mobile phases and needle wash refill as needed. Ensure waste is not full. 
☒  2.  Ensure correct column is installed and begin mobile phase flow allow to equilibrate ~ 30 minutes. 

Analytic: 
☒  1.  Remove standards, plate, controls, and samples from cold storage.  Allow to reach room temperature. 
☐  2.  Urine hydrolysis pipette 250 ul urine in blank well, add 40 ul BG Turbo, add 100 ul 500 mm sodium phosphate 

buffer, mix for at least 5 minutes at ambient temperature. Pipette 250µL blood (calibrated pipette) or 250µL 
hydrolyzed urine in wells of analytical (standards) plate. Pipette ID: P31168J 

☒  3.  Pipette 250µL 0.5M ammonium hydroxide in wells of analytical plate. 
☒  4.  Place on shaking incubator at ambient temp., 900rpm for 15 minutes.     
☒  5.  Transfer 300µL of blood+base/urine+base mixture to corresponding wells of SLE+ plate. 
☒  6.   Apply positive pressure for approx. 10-15 seconds (or until no liquid remains on top of sorbent). 
 (Load at 85-100 PSI- Selector to the right) Manifold ID: 66792 
☒  7.   Wait 5 minutes. 
☒  8.   Add 900uL ethyl acetate.  
☒  9.      Wait 5 minutes.  
☒  10.   Apply positive pressure for approx. 15 seconds. (10-15 PSI- Selector to the left). 
☒  11.  Add 900uL ethyl acetate. 
☒ 12.    Wait 5 minutes.   
☒  13.  Apply positive pressure for approx. 15 seconds. (10-15 PSI- Selector to the left). 
☒  14.  Remove plate containing eluate. Add 50 ul 1% HCl in MeOH,   
☒  15. Place on SPE Dry and evaporate to dryness at approx. 35°C.  
 SPE Dry ID: 66819   
☒  16. Reconstitute in 100µL 20% MeOH and heat seal plate with foil.   

Post-Analytic 
☒  1. Create batch and process data. 
☒  2.       Make necessary changes to integration limits   
☒  3.   Integration linear and R2 values ≥0.98 for each analyte. 
☒  4.   For unknown samples and controls: response ratio within 20% of average of controls and standards, RT within +/- 5% (tramadol RT +/-2%), 

S/N for primary transition >10 and secondary transitions >5.  
☒  5.   Did all QCs pass for each analyte?  Yes, see comments   Add Control data to QC tracking spreadsheet.  
☒  6.   Central File Packet to include:  LIMS Worklist, Method Checklist, Calibration and Control Reports. 
 
COMMENTS:  The autosampler failed to align on 12/14/23.  The extracts were placed in the freezer.  On 12/15/23 the 
sampler was aligned, and the samples were injected.  
 
Compounds evaluated  Limitations 
7-aminoclonazepam   5-500 cal 8 dropped due to accuracy 

Alprazolam 

Amphetamine  5-250 cal 7 and 8 dropped due to accuracy 

Benzoylecgonine 

Buprenorphine 

Clonazepam 

Cocaine 

Cyclobenzaprine 

Diazepam 

Diphenhydramine 

Fentanyl 



Hydroxyzine 

Lorazepam 

Methamphetamine  5-250  cal 7 and 8 dropped due to accuracy   

Norbuprenorphine  qualitative from 0.5 to 1.0 

Nordiazepam    

Norfentanyl 

Oxazepam 

 
 



1 2 3 4 5 6 7 8 9 10 11 12

A
IS + Cal. 1 IS + QC_1 2693-1

B
IS + Cal. 2 IS + QC_2 2669-2

C
IS + Cal. 3 IS + QC 3 2664-1

D
IS + Cal. 4 IS + QC_4 2701-1

E
IS + Cal. 5 IS + QC_2

F
IS + Cal. 6

negative 
blood

G
IS + Cal. 7 2607-1

H
IS + Cal. 8 2682-1

blank in front plate position 2
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Compound Calibration Report
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Batch results D:\MassHunter\Data\2023\am 27-28\121423\QuantResults\am 28.batch.bin
Last Cal. Update 12/18/2023 1:21 PM
Analyst Name ISP\datastor

Analyte 7-aminoclonazepam Internal Standard 7-Aminoclonazepam-D4

7-aminoclonazepam - 8 Levels, 7 Levels Used, 8 Points, 7 Points Used, 3 QCs

Relative Concentration
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R^2 = 0.99454328
y = 0.017628 * x  + 0.008919

Sample Level Enabled Expected
Concentration

Final Concentration Accuracy

cal 1 mdq 1 ✔ 5.0 4.9 97.3
cal 2 mdq 2 ✔ 10.0 10.2 101.8
cal 3 mdq 3 ✔ 25.0 26.6 106.2
cal 4 mdq 4 ✔ 50.0 52.4 104.8
cal 5 mdq 5 ✔ 100.0 104.3 104.3
cal 6 mdq 6 ✔ 250.0 242.9 97.2
cal 7 mdq 7 ✔ 500.0 441.6 88.3
cal 8 mdq 8 ✗ 1000.0 742.2 74.2
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Last Cal. Update 12/18/2023 1:21 PM
Analyst Name ISP\datastor

Analyte Alprazolam Internal Standard Alprazolam-D5

Alprazolam - 8 Levels, 8 Levels Used, 8 Points, 8 Points Used, 3 QCs

Relative Concentration
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Sample Level Enabled Expected
Concentration

Final Concentration Accuracy

cal 1 mdq 1 ✔ 5.0 5.1 102.7
cal 2 mdq 2 ✔ 10.0 9.5 95.1
cal 3 mdq 3 ✔ 25.0 24.7 98.8
cal 4 mdq 4 ✔ 50.0 49.5 98.9
cal 5 mdq 5 ✔ 100.0 101.9 101.9
cal 6 mdq 6 ✔ 250.0 251.8 100.7
cal 7 mdq 7 ✔ 500.0 508.0 101.6
cal 8 mdq 8 ✔ 1000.0 1002.1 100.2
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Last Cal. Update 12/18/2023 1:21 PM
Analyst Name ISP\datastor

Analyte Amphetamine Internal Standard Amphetamine-D11

Amphetamine - 8 Levels, 6 Levels Used, 8 Points, 6 Points Used, 3 QCs

Relative Concentration
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Sample Level Enabled Expected
Concentration

Final Concentration Accuracy

cal 1 mdq 1 ✔ 5.0 4.8 95.1
cal 2 mdq 2 ✔ 10.0 10.5 104.5
cal 3 mdq 3 ✔ 25.0 27.9 111.7
cal 4 mdq 4 ✔ 50.0 53.5 107.0
cal 5 mdq 5 ✔ 100.0 98.7 98.7
cal 6 mdq 6 ✔ 250.0 207.5 83.0
cal 7 mdq 7 ✗ 500.0 323.9 64.8
cal 8 mdq 8 ✗ 1000.0 474.0 47.4
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Analyst Name ISP\datastor

Analyte Benzoylecgonine Internal Standard Benzoylecgonine-d8

Benzoylecgonine - 8 Levels, 8 Levels Used, 8 Points, 8 Points Used, 3 QCs

Relative Concentration
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Sample Level Enabled Expected
Concentration

Final Concentration Accuracy

cal 1 mdq 1 ✔ 5.0 5.7 113.7
cal 2 mdq 2 ✔ 10.0 10.0 99.7
cal 3 mdq 3 ✔ 25.0 25.1 100.4
cal 4 mdq 4 ✔ 50.0 46.7 93.3
cal 5 mdq 5 ✔ 100.0 96.1 96.1
cal 6 mdq 6 ✔ 250.0 235.9 94.3
cal 7 mdq 7 ✔ 500.0 503.8 100.8
cal 8 mdq 8 ✔ 1000.0 1016.9 101.7
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Analyst Name ISP\datastor

Analyte Buprenorphine Internal Standard Buprenorphine-D4

Buprenorphine - 8 Levels, 8 Levels Used, 8 Points, 8 Points Used, 3 QCs

Relative Concentration
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Sample Level Enabled Expected
Concentration

Final Concentration Accuracy

cal 1 mdq 1 ✔ 0.5 0.5 105.6
cal 2 mdq 2 ✔ 1.0 0.9 94.5
cal 3 mdq 3 ✔ 2.5 2.3 90.6
cal 4 mdq 4 ✔ 5.0 4.6 91.5
cal 5 mdq 5 ✔ 10.0 9.5 94.7
cal 6 mdq 6 ✔ 25.0 23.9 95.7
cal 7 mdq 7 ✔ 50.0 56.2 112.4
cal 8 mdq 8 ✔ 100.0 115.0 115.0
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Analyst Name ISP\datastor

Analyte Clonazepam Internal Standard Clonazepam-D4

Clonazepam - 8 Levels, 8 Levels Used, 8 Points, 8 Points Used, 3 QCs

Relative Concentration
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R^2 = 0.99648809
y = 0.054769 * x  + 0.003799

Sample Level Enabled Expected
Concentration

Final Concentration Accuracy

cal 1 mdq 1 ✔ 5.0 5.0 100.4
cal 2 mdq 2 ✔ 10.0 10.2 102.3
cal 3 mdq 3 ✔ 25.0 22.2 88.7
cal 4 mdq 4 ✔ 50.0 52.6 105.3
cal 5 mdq 5 ✔ 100.0 103.1 103.1
cal 6 mdq 6 ✔ 250.0 257.0 102.8
cal 7 mdq 7 ✔ 500.0 500.1 100.0
cal 8 mdq 8 ✔ 1000.0 974.6 97.5
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Analyst Name ISP\datastor

Analyte Cocaine Internal Standard Cocaine-d3

Cocaine - 8 Levels, 8 Levels Used, 8 Points, 8 Points Used, 3 QCs

Relative Concentration
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Sample Level Enabled Expected
Concentration

Final Concentration Accuracy

cal 1 mdq 1 ✔ 5.0 5.0 100.4
cal 2 mdq 2 ✔ 10.0 9.9 98.9
cal 3 mdq 3 ✔ 25.0 25.2 100.6
cal 4 mdq 4 ✔ 50.0 50.3 100.5
cal 5 mdq 5 ✔ 100.0 99.2 99.2
cal 6 mdq 6 ✔ 250.0 248.7 99.5
cal 7 mdq 7 ✔ 500.0 497.4 99.5
cal 8 mdq 8 ✔ 1000.0 1013.8 101.4
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Analyst Name ISP\datastor

Analyte Cyclobenzaprine Internal Standard Cyclobenzaprine-D3

Cyclobenzaprine - 8 Levels, 8 Levels Used, 8 Points, 8 Points Used, 3 QCs

Relative Concentration
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Sample Level Enabled Expected
Concentration

Final Concentration Accuracy

cal 1 mdq 1 ✔ 5.0 4.9 99.0
cal 2 mdq 2 ✔ 10.0 10.1 101.0
cal 3 mdq 3 ✔ 25.0 25.7 102.7
cal 4 mdq 4 ✔ 50.0 49.9 99.8
cal 5 mdq 5 ✔ 100.0 101.0 101.0
cal 6 mdq 6 ✔ 250.0 243.8 97.5
cal 7 mdq 7 ✔ 500.0 500.8 100.2
cal 8 mdq 8 ✔ 1000.0 988.6 98.9
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Last Cal. Update 12/18/2023 1:21 PM
Analyst Name ISP\datastor

Analyte Diazepam Internal Standard Diazepam-D5

Diazepam - 8 Levels, 8 Levels Used, 8 Points, 8 Points Used, 3 QCs
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Sample Level Enabled Expected
Concentration

Final Concentration Accuracy

cal 1 mdq 1 ✔ 5.0 5.0 99.6
cal 2 mdq 2 ✔ 10.0 10.0 99.9
cal 3 mdq 3 ✔ 25.0 25.4 101.4
cal 4 mdq 4 ✔ 50.0 50.9 101.8
cal 5 mdq 5 ✔ 100.0 99.6 99.6
cal 6 mdq 6 ✔ 250.0 249.8 99.9
cal 7 mdq 7 ✔ 500.0 495.7 99.1
cal 8 mdq 8 ✔ 1000.0 986.3 98.6
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Analyst Name ISP\datastor

Analyte Diphenhydramine Internal Standard Diphenhydramine-D3

Diphenhydramine - 8 Levels, 8 Levels Used, 8 Points, 8 Points Used, 3 QCs

Relative Concentration
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Sample Level Enabled Expected
Concentration

Final Concentration Accuracy

cal 1 mdq 1 ✔ 5.0 5.0 100.7
cal 2 mdq 2 ✔ 10.0 10.0 99.9
cal 3 mdq 3 ✔ 25.0 24.5 98.2
cal 4 mdq 4 ✔ 50.0 49.1 98.1
cal 5 mdq 5 ✔ 100.0 96.3 96.3
cal 6 mdq 6 ✔ 250.0 255.1 102.0
cal 7 mdq 7 ✔ 500.0 515.8 103.2
cal 8 mdq 8 ✔ 1000.0 1015.6 101.6
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Analyst Name ISP\datastor

Analyte Fentanyl Internal Standard Fentanyl-D5

Fentanyl - 8 Levels, 8 Levels Used, 8 Points, 8 Points Used, 3 QCs

Relative Concentration
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Sample Level Enabled Expected
Concentration

Final Concentration Accuracy

cal 1 mdq 1 ✔ 0.5 0.5 103.0
cal 2 mdq 2 ✔ 1.0 1.0 96.8
cal 3 mdq 3 ✔ 2.5 2.4 95.8
cal 4 mdq 4 ✔ 5.0 4.7 95.0
cal 5 mdq 5 ✔ 10.0 9.7 97.2
cal 6 mdq 6 ✔ 25.0 25.3 101.3
cal 7 mdq 7 ✔ 50.0 52.4 104.7
cal 8 mdq 8 ✔ 100.0 106.3 106.3
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Analyst Name ISP\datastor

Analyte Lorazepam Internal Standard Diazepam-D5

Lorazepam - 8 Levels, 8 Levels Used, 8 Points, 8 Points Used, 3 QCs

Relative Concentration
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Sample Level Enabled Expected
Concentration

Final Concentration Accuracy

cal 1 mdq 1 ✔ 5.0 4.7 94.0
cal 2 mdq 2 ✔ 10.0 10.7 106.9
cal 3 mdq 3 ✔ 25.0 27.0 108.0
cal 4 mdq 4 ✔ 50.0 55.6 111.1
cal 5 mdq 5 ✔ 100.0 102.7 102.7
cal 6 mdq 6 ✔ 250.0 231.5 92.6
cal 7 mdq 7 ✔ 500.0 429.7 85.9
cal 8 mdq 8 ✔ 1000.0 987.6 98.8
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Analyst Name ISP\datastor

Analyte Methamphetamine Internal Standard Methamphetamine-D11

Methamphetamine - 8 Levels, 6 Levels Used, 8 Points, 6 Points Used, 3 QCs

Relative Concentration
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Sample Level Enabled Expected
Concentration

Final Concentration Accuracy

cal 1 mdq 1 ✔ 5.0 5.6 112.2
cal 2 mdq 2 ✔ 10.0 7.0 70.3
cal 3 mdq 3 ✔ 25.0 26.5 105.9
cal 4 mdq 4 ✔ 50.0 54.1 108.2
cal 5 mdq 5 ✔ 100.0 107.8 107.8
cal 6 mdq 6 ✔ 250.0 239.0 95.6
cal 7 mdq 7 ✗ 500.0 374.8 75.0
cal 8 mdq 8 ✗ 1000.0 525.4 52.5
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Analyst Name ISP\datastor

Analyte Norbuprenorphine Internal Standard Norbuprenorphine-D3

Norbuprenorphine - 8 Levels, 8 Levels Used, 8 Points, 8 Points Used, 3 QCs

Relative Concentration
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Sample Level Enabled Expected
Concentration

Final Concentration Accuracy

cal 1 mdq 1 ✔ 0.5 0.5 100.4
cal 2 mdq 2 ✔ 1.0 1.0 98.5
cal 3 mdq 3 ✔ 2.5 2.7 106.1
cal 4 mdq 4 ✔ 5.0 5.2 104.7
cal 5 mdq 5 ✔ 10.0 9.4 94.2
cal 6 mdq 6 ✔ 25.0 23.7 94.9
cal 7 mdq 7 ✔ 50.0 49.7 99.5
cal 8 mdq 8 ✔ 100.0 101.8 101.8
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Analyst Name ISP\datastor

Analyte Nordiazepam Internal Standard Nordiazepam-D5

Nordiazepam - 8 Levels, 8 Levels Used, 8 Points, 8 Points Used, 3 QCs

Relative Concentration
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y = 0.030338 * x  + 0.003265

Sample Level Enabled Expected
Concentration

Final Concentration Accuracy

cal 1 mdq 1 ✔ 5.0 5.2 104.3
cal 2 mdq 2 ✔ 10.0 9.1 90.7
cal 3 mdq 3 ✔ 25.0 25.2 100.9
cal 4 mdq 4 ✔ 50.0 50.9 101.8
cal 5 mdq 5 ✔ 100.0 96.3 96.3
cal 6 mdq 6 ✔ 250.0 273.9 109.6
cal 7 mdq 7 ✔ 500.0 468.7 93.7
cal 8 mdq 8 ✔ 1000.0 1027.0 102.7
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Analyst Name ISP\datastor

Analyte Norfentanyl Internal Standard Norfentanyl-D5

Norfentanyl - 8 Levels, 8 Levels Used, 8 Points, 8 Points Used, 3 QCs
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y = 0.008380 * x  - 4.142865E-004

Sample Level Enabled Expected
Concentration

Final Concentration Accuracy

cal 1 mdq 1 ✔ 0.5 0.5 97.8
cal 2 mdq 2 ✔ 1.0 1.0 104.7
cal 3 mdq 3 ✔ 2.5 2.5 99.9
cal 4 mdq 4 ✔ 5.0 4.9 98.1
cal 5 mdq 5 ✔ 10.0 10.1 100.9
cal 6 mdq 6 ✔ 25.0 25.4 101.6
cal 7 mdq 7 ✔ 50.0 47.8 95.6
cal 8 mdq 8 ✔ 100.0 101.3 101.3
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Analyst Name ISP\datastor

Analyte Oxazepam Internal Standard Oxazepam-D5

Oxazepam - 8 Levels, 8 Levels Used, 8 Points, 8 Points Used, 3 QCs

Relative Concentration
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2 Type:Linear, Origin:Ignore, Weight:1/x^2
R^2 = 0.99868326
y = 0.019814 * x  + 0.003936

Sample Level Enabled Expected
Concentration

Final Concentration Accuracy

cal 1 mdq 1 ✔ 5.0 4.9 98.1
cal 2 mdq 2 ✔ 10.0 10.4 103.9
cal 3 mdq 3 ✔ 25.0 25.7 102.7
cal 4 mdq 4 ✔ 50.0 47.0 94.1
cal 5 mdq 5 ✔ 100.0 100.9 100.9
cal 6 mdq 6 ✔ 250.0 249.1 99.6
cal 7 mdq 7 ✔ 500.0 492.4 98.5
cal 8 mdq 8 ✔ 1000.0 1022.4 102.2
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Analyst Name ISP\datastor

Analyte Hydroxyzine Internal Standard Diphenhydramine-D3

Hydroxyzine - 8 Levels, 8 Levels Used, 8 Points, 8 Points Used, 3 QCs

Relative Concentration
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Type:Linear, Origin:Ignore, Weight:1/x^2
R^2 = 0.99623487
y = 0.008136 * x  + 2.293016E-004

Sample Level Enabled Expected
Concentration

Final Concentration Accuracy

cal 1 mdq 1 ✔ 5.0 5.0 99.7
cal 2 mdq 2 ✔ 10.0 10.0 100.0
cal 3 mdq 3 ✔ 25.0 25.3 101.1
cal 4 mdq 4 ✔ 50.0 49.7 99.3
cal 5 mdq 5 ✔ 100.0 101.7 101.7
cal 6 mdq 6 ✔ 250.0 263.1 105.2
cal 7 mdq 7 ✔ 500.0 524.6 104.9
cal 8 mdq 8 ✔ 1000.0 880.4 88.0
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