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AM# 28: Multi-Drug Quantitation by LC-MS/MS 

Extraction Date:  10/29/24    Analyst:  Anne Nord 
Plate lot  240923 Plate Retest Date:  3/23/2025 
Mobile phase A:  5mM Amm Form + 0.01% FA Mobile phase B:  0.01% Formic Acid in MeOH 
Blank Blood Lot:  24C52044  Blank Urine Lot:  Blood only  
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.  Using a calibrated pipette, pipette 250µL blood and urine (if applicable) into wells of analytical (standards) plate.  Pipette 

ID: 390993   Urine Hydrolysis: add 250µL urine, 40µL BG Turbo, and 100µL Instant Buffer I.  Place on plate shaker for 5 
minutes 

☒ 3.  Pipette 250µL 0.5 M ammonium hydroxide in wells of analytical plate.
☒ 4.  Place on shaking incubator at ambient temp., 900rpm for 15 minutes.
☒ 5.  Transfer 200-450µL of blood+base and urine+base (if applicable) mixture to corresponding wells of SLE+ plate.

Amount transferred: 250 
☒ 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). 
☒ 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.  Place on SPE Dry 75401 and evaporate to dryness at approx. 35°C.  ☒ If run contains urine

or at the analyst’s discretion, add 50µL 1% HCl in MeOH to wells and place plate cover on plate before drying (optional). 
☒ 15. Reconstitute in 100µL 20% LC MeOH and heat seal plate with foil.  Place in autosampler and run worklist.

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:      
Compounds evaluated limitations 

7-Aminoclonazepam
Amphetamine 5-250 cal 7 and 8 dropped due to accuracy
Bromazolam 
Buprenorphine 
Clonazepam 
Duloxetine 
Hydroxyzine 
Lamotrigine 50-500  cal 5, 6,7 and 8 dropped due to accuracy. Qualitative 
Methamphetamine 5-500 cal 8 dropped due to accuracy



Mitragynine 

Norbuprenorphine 

1-100 cal 1 dropped due to poor peak shape/response,
qualitative from 1-2.5 due to accuracy of 1ng quality
control

O-desmethyltramadol
Sertraline 
Tramadol 

C2024-2198-2 followed a sample that was positive for some of the same compounds, that injection was not evaluated.  It 
was reinjected following a sample that was did not have the same compounds.  That injection was evaluated. 

. 



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

A
IS + Cal. 1 IS + QC_1 2191-1 2232-1

B
IS + Cal. 2 IS + QC_2 2193-1 2178-1

C
IS + Cal. 3 IS + QC 3 2151-1

D
IS + Cal. 4 IS + QC_4 2229-1

E
IS + Cal. 5 2165-1

F
IS + Cal. 6

negative 
blood

2198-2

G
IS + Cal. 7 2138-2 2189-1

H
IS + Cal. 8 2122-1 2192-1

blank in front plate position 2

c2024-____-_













Compound Calibration Report

Page 1 of 14 Generated at 1:36 PM on 11/20/2024

Batch results D:\MassHunter\Data\2024\am 27-28\111924\QuantResults\samples am 28.batch.bin
Last Cal. Update 11/20/2024 1:35 PM
Analyst Name ISP\datastor

Analyte 7-aminoclonazepam Internal Standard 7-Aminoclonazepam-D4

7-aminoclonazepam - 8 Levels, 8 Levels Used, 8 Points, 8 Points Used, 4 QCs

Relative Concentration
0 100 200 300 400 500 600 700 800 900 1000

Re
la

tiv
e 

Re
sp

on
se

s 1x10

-0.25
0

0.25
0.5

0.75
1

1.25
1.5

1.75
2

2.25
2.5

2.75 Type:Linear, Origin:Ignore, Weight:1/x^2
R^2 = 0.99598118
y = 0.026547 * x  - 0.024227

Sample Level Enabled Expected
Concentration

Final Concentration Accuracy

cal 1 mdq 1 ✔ 5.0 5.1 101.7
cal 2 mdq 2 ✔ 10.0 9.9 99.4
cal 3 mdq 3 ✔ 25.0 24.2 96.7
cal 4 mdq 4 ✔ 50.0 47.6 95.2
cal 5 mdq 5 ✔ 100.0 93.5 93.5
cal 6 mdq 6 ✔ 250.0 252.2 100.9
cal 7 mdq 7 ✔ 500.0 506.4 101.3
cal 8 mdq 8 ✔ 1000.0 1114.2 111.4



Compound Calibration Report

Page 2 of 14 Generated at 1:36 PM on 11/20/2024

Batch results D:\MassHunter\Data\2024\am 27-28\111924\QuantResults\samples am 28.batch.bin
Last Cal. Update 11/20/2024 1:35 PM
Analyst Name ISP\datastor

Analyte Amphetamine Internal Standard Amphetamine-D11

Amphetamine - 8 Levels, 6 Levels Used, 8 Points, 6 Points Used, 4 QCs

Relative Concentration
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Type:Linear, Origin:Ignore, Weight:1/x^2
R^2 = 0.98505548
y = 0.030963 * x  + 0.019859

Sample Level Enabled Expected
Concentration

Final Concentration Accuracy

cal 1 mdq 1 ✔ 5.0 4.7 94.6
cal 2 mdq 2 ✔ 10.0 10.6 106.5
cal 3 mdq 3 ✔ 25.0 27.2 108.6
cal 4 mdq 4 ✔ 50.0 55.7 111.4
cal 5 mdq 5 ✔ 100.0 90.6 90.6
cal 6 mdq 6 ✔ 250.0 220.6 88.3
cal 7 mdq 7 ✗ 500.0 381.3 76.3
cal 8 mdq 8 ✗ 1000.0 657.7 65.8



Compound Calibration Report

Page 3 of 14 Generated at 1:36 PM on 11/20/2024

Batch results D:\MassHunter\Data\2024\am 27-28\111924\QuantResults\samples am 28.batch.bin
Last Cal. Update 11/20/2024 1:35 PM
Analyst Name ISP\datastor

Analyte Buprenorphine Internal Standard Buprenorphine-D4

Buprenorphine - 8 Levels, 8 Levels Used, 8 Points, 8 Points Used, 4 QCs

Relative Concentration
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R^2 = 0.99864444
y = 0.086024 * x  - 0.004829

Sample Level Enabled Expected
Concentration

Final Concentration Accuracy

cal 1 mdq 1 ✔ 0.5 0.5 101.4
cal 2 mdq 2 ✔ 1.0 1.0 96.3
cal 3 mdq 3 ✔ 2.5 2.5 101.3
cal 4 mdq 4 ✔ 5.0 5.0 99.3
cal 5 mdq 5 ✔ 10.0 10.5 105.4
cal 6 mdq 6 ✔ 25.0 24.7 98.9
cal 7 mdq 7 ✔ 50.0 50.9 101.8
cal 8 mdq 8 ✔ 100.0 95.6 95.6



Compound Calibration Report

Page 4 of 14 Generated at 1:36 PM on 11/20/2024

Batch results D:\MassHunter\Data\2024\am 27-28\111924\QuantResults\samples am 28.batch.bin
Last Cal. Update 11/20/2024 1:35 PM
Analyst Name ISP\datastor

Analyte Clonazepam Internal Standard Clonazepam-D4

Clonazepam - 8 Levels, 8 Levels Used, 8 Points, 8 Points Used, 4 QCs

Relative Concentration
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R^2 = 0.99808785
y = 0.052798 * x  - 0.030819

Sample Level Enabled Expected
Concentration

Final Concentration Accuracy

cal 1 mdq 1 ✔ 5.0 5.1 102.1
cal 2 mdq 2 ✔ 10.0 9.9 98.7
cal 3 mdq 3 ✔ 25.0 23.5 94.1
cal 4 mdq 4 ✔ 50.0 48.5 97.0
cal 5 mdq 5 ✔ 100.0 98.0 98.0
cal 6 mdq 6 ✔ 250.0 256.7 102.7
cal 7 mdq 7 ✔ 500.0 530.8 106.2
cal 8 mdq 8 ✔ 1000.0 1012.9 101.3



Compound Calibration Report

Page 5 of 14 Generated at 1:36 PM on 11/20/2024

Batch results D:\MassHunter\Data\2024\am 27-28\111924\QuantResults\samples am 28.batch.bin
Last Cal. Update 11/20/2024 1:35 PM
Analyst Name ISP\datastor

Analyte Lamotrigine Internal Standard Amphetamine-D11

Lamotrigine - 8 Levels, 4 Levels Used, 8 Points, 4 Points Used, 4 QCs

Relative Concentration
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Sample Level Enabled Expected
Concentration

Final Concentration Accuracy

cal 1 mdq 1 ✔ 50.0 48.2 96.3
cal 2 mdq 2 ✔ 100.0 106.4 106.4
cal 3 mdq 3 ✔ 250.0 269.0 107.6
cal 4 mdq 4 ✔ 500.0 448.4 89.7
cal 5 mdq 5 ✗ 1000.0 576.7 57.7
cal 6 mdq 6 ✗ 2500.0 1184.3 47.4
cal 7 mdq 7 ✗ 5000.0 1695.5 33.9
cal 8 mdq 8 ✗ 10000.0 2143.3 21.4



Compound Calibration Report

Page 6 of 14 Generated at 1:36 PM on 11/20/2024

Batch results D:\MassHunter\Data\2024\am 27-28\111924\QuantResults\samples am 28.batch.bin
Last Cal. Update 11/20/2024 1:35 PM
Analyst Name ISP\datastor

Analyte Methamphetamine Internal Standard Methamphetamine-D11

Methamphetamine - 8 Levels, 7 Levels Used, 8 Points, 7 Points Used, 4 QCs

Relative Concentration
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y = 0.027100 * x  + 0.085115

Sample Level Enabled Expected
Concentration

Final Concentration Accuracy

cal 1 mdq 1 ✔ 5.0 4.8 95.7
cal 2 mdq 2 ✔ 10.0 10.2 102.3
cal 3 mdq 3 ✔ 25.0 27.7 110.8
cal 4 mdq 4 ✔ 50.0 55.6 111.3
cal 5 mdq 5 ✔ 100.0 102.8 102.8
cal 6 mdq 6 ✔ 250.0 236.6 94.6
cal 7 mdq 7 ✔ 500.0 412.8 82.6
cal 8 mdq 8 ✗ 1000.0 727.7 72.8



Compound Calibration Report

Page 7 of 14 Generated at 1:36 PM on 11/20/2024

Batch results D:\MassHunter\Data\2024\am 27-28\111924\QuantResults\samples am 28.batch.bin
Last Cal. Update 11/20/2024 1:35 PM
Analyst Name ISP\datastor

Analyte Mitragynine Internal Standard Methadone-D9

Mitragynine - 8 Levels, 8 Levels Used, 8 Points, 8 Points Used, 4 QCs

Relative Concentration
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R^2 = 0.98520999
y = 0.007455 * x  - 0.010215

Sample Level Enabled Expected
Concentration

Final Concentration Accuracy

cal 1 mdq 1 ✔ 5.0 5.2 103.0
cal 2 mdq 2 ✔ 10.0 10.1 100.7
cal 3 mdq 3 ✔ 25.0 22.0 87.8
cal 4 mdq 4 ✔ 50.0 47.7 95.4
cal 5 mdq 5 ✔ 100.0 86.9 86.9
cal 6 mdq 6 ✔ 250.0 242.1 96.8
cal 7 mdq 7 ✔ 500.0 568.3 113.7
cal 8 mdq 8 ✔ 1000.0 1156.3 115.6



Compound Calibration Report

Page 8 of 14 Generated at 1:36 PM on 11/20/2024

Batch results D:\MassHunter\Data\2024\am 27-28\111924\QuantResults\samples am 28.batch.bin
Last Cal. Update 11/20/2024 1:35 PM
Analyst Name ISP\datastor

Analyte Norbuprenorphine Internal Standard Norbuprenorphine-D3

Norbuprenorphine - 8 Levels, 7 Levels Used, 8 Points, 7 Points Used, 4 QCs

Relative Concentration
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Sample Level Enabled Expected
Concentration

Final Concentration Accuracy

cal 1 mdq 1 ✗ 0.5 0.6 111.6
cal 2 mdq 2 ✔ 1.0 1.1 107.6
cal 3 mdq 3 ✔ 2.5 2.1 85.3
cal 4 mdq 4 ✔ 5.0 4.6 92.3
cal 5 mdq 5 ✔ 10.0 9.7 96.9
cal 6 mdq 6 ✔ 25.0 24.4 97.7
cal 7 mdq 7 ✔ 50.0 54.1 108.1
cal 8 mdq 8 ✔ 100.0 112.2 112.2



Compound Calibration Report

Page 9 of 14 Generated at 1:36 PM on 11/20/2024

Batch results D:\MassHunter\Data\2024\am 27-28\111924\QuantResults\samples am 28.batch.bin
Last Cal. Update 11/20/2024 1:35 PM
Analyst Name ISP\datastor

Analyte O-desmethyl-tramadol Internal Standard O-desmethyl-tramadol-
D6

O-desmethyl-tramadol - 8 Levels, 8 Levels Used, 8 Points, 8 Points Used, 4 QCs
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y = 0.022059 * x  - 0.001322

Sample Level Enabled Expected
Concentration

Final Concentration Accuracy

cal 1 mdq 1 ✔ 5.0 4.9 98.6
cal 2 mdq 2 ✔ 10.0 10.2 102.4
cal 3 mdq 3 ✔ 25.0 25.2 100.6
cal 4 mdq 4 ✔ 50.0 50.6 101.2
cal 5 mdq 5 ✔ 100.0 99.5 99.5
cal 6 mdq 6 ✔ 250.0 252.2 100.9
cal 7 mdq 7 ✔ 500.0 493.2 98.6
cal 8 mdq 8 ✔ 1000.0 982.8 98.3



Compound Calibration Report

Page 10 of 14 Generated at 1:36 PM on 11/20/2024

Batch results D:\MassHunter\Data\2024\am 27-28\111924\QuantResults\samples am 28.batch.bin
Last Cal. Update 11/20/2024 1:35 PM
Analyst Name ISP\datastor

Analyte Sertraline Internal Standard Sertraline-D3

Sertraline - 8 Levels, 8 Levels Used, 8 Points, 8 Points Used, 4 QCs

Relative Concentration
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y = 0.025890 * x  - 0.022813

Sample Level Enabled Expected
Concentration

Final Concentration Accuracy

cal 1 mdq 1 ✔ 5.0 5.2 103.2
cal 2 mdq 2 ✔ 10.0 10.0 99.5
cal 3 mdq 3 ✔ 25.0 25.0 99.8
cal 4 mdq 4 ✔ 50.0 49.9 99.8
cal 5 mdq 5 ✔ 100.0 95.9 95.9
cal 6 mdq 6 ✔ 250.0 253.6 101.4
cal 7 mdq 7 ✔ 500.0 502.4 100.5
cal 8 mdq 8 ✔ 1000.0 998.2 99.8



Compound Calibration Report

Page 11 of 14 Generated at 1:36 PM on 11/20/2024

Batch results D:\MassHunter\Data\2024\am 27-28\111924\QuantResults\samples am 28.batch.bin
Last Cal. Update 11/20/2024 1:35 PM
Analyst Name ISP\datastor

Analyte Tramadol Internal Standard Tramadol-13C-D3

Tramadol - 8 Levels, 8 Levels Used, 8 Points, 8 Points Used, 4 QCs

Relative Concentration
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Sample Level Enabled Expected
Concentration

Final Concentration Accuracy

cal 1 mdq 1 ✔ 5.0 4.8 96.7
cal 2 mdq 2 ✔ 10.0 10.6 105.9
cal 3 mdq 3 ✔ 25.0 25.1 100.5
cal 4 mdq 4 ✔ 50.0 50.9 101.8
cal 5 mdq 5 ✔ 100.0 100.6 100.6
cal 6 mdq 6 ✔ 250.0 253.3 101.3
cal 7 mdq 7 ✔ 500.0 499.5 99.9
cal 8 mdq 8 ✔ 1000.0 931.5 93.2



Compound Calibration Report

Page 12 of 14 Generated at 1:36 PM on 11/20/2024

Batch results D:\MassHunter\Data\2024\am 27-28\111924\QuantResults\samples am 28.batch.bin
Last Cal. Update 11/20/2024 1:35 PM
Analyst Name ISP\datastor

Analyte Duloxetine Internal Standard Duloxetine-d3

Duloxetine - 8 Levels, 8 Levels Used, 8 Points, 8 Points Used, 4 QCs

Relative Concentration
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Type:Linear, Origin:Ignore, Weight:1/x^2
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y = 0.030957 * x  - 0.012774

Sample Level Enabled Expected
Concentration

Final Concentration Accuracy

cal 1 mdq 1 ✔ 5.0 5.0 99.7
cal 2 mdq 2 ✔ 10.0 9.8 98.0
cal 3 mdq 3 ✔ 25.0 25.8 103.4
cal 4 mdq 4 ✔ 50.0 52.9 105.7
cal 5 mdq 5 ✔ 100.0 101.7 101.7
cal 6 mdq 6 ✔ 250.0 247.4 99.0
cal 7 mdq 7 ✔ 500.0 512.7 102.5
cal 8 mdq 8 ✔ 1000.0 900.1 90.0



Compound Calibration Report

Page 13 of 14 Generated at 1:36 PM on 11/20/2024

Batch results D:\MassHunter\Data\2024\am 27-28\111924\QuantResults\samples am 28.batch.bin
Last Cal. Update 11/20/2024 1:35 PM
Analyst Name ISP\datastor

Analyte Hydroxyzine Internal Standard Hydroxyzine 13D6

Hydroxyzine - 8 Levels, 8 Levels Used, 8 Points, 8 Points Used, 4 QCs

Relative Concentration
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y = 0.012029 * x  - 0.006629

Sample Level Enabled Expected
Concentration

Final Concentration Accuracy

cal 1 mdq 1 ✔ 5.0 5.0 101.0
cal 2 mdq 2 ✔ 10.0 9.9 99.2
cal 3 mdq 3 ✔ 25.0 24.9 99.5
cal 4 mdq 4 ✔ 50.0 47.2 94.5
cal 5 mdq 5 ✔ 100.0 100.5 100.5
cal 6 mdq 6 ✔ 250.0 248.6 99.4
cal 7 mdq 7 ✔ 500.0 522.5 104.5
cal 8 mdq 8 ✔ 1000.0 1013.5 101.4



Compound Calibration Report

Page 14 of 14 Generated at 1:36 PM on 11/20/2024

Batch results D:\MassHunter\Data\2024\am 27-28\111924\QuantResults\samples am 28.batch.bin
Last Cal. Update 11/20/2024 1:35 PM
Analyst Name ISP\datastor

Analyte Bromazolam Internal Standard Bromazolam-D5

Bromazolam - 8 Levels, 8 Levels Used, 8 Points, 8 Points Used, 4 QCs

Relative Concentration
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y = 0.028082 * x  - 0.018260

Sample Level Enabled Expected
Concentration

Final Concentration Accuracy

cal 1 mdq 1 ✔ 5.0 5.1 101.5
cal 2 mdq 2 ✔ 10.0 10.1 100.6
cal 3 mdq 3 ✔ 25.0 23.2 92.8
cal 4 mdq 4 ✔ 50.0 47.6 95.1
cal 5 mdq 5 ✔ 100.0 99.9 99.9
cal 6 mdq 6 ✔ 250.0 265.0 106.0
cal 7 mdq 7 ✔ 500.0 518.1 103.6
cal 8 mdq 8 ✔ 1000.0 1004.7 100.5


















	28wl
	28checklist
	28pm
	28con
	28 curve
	7-aminoclonazepam
	Amphetamine
	Buprenorphine
	Clonazepam
	Lamotrigine
	Methamphetamine
	Mitragynine
	Norbuprenorphine
	O-desmethyl-tramadol
	Sertraline
	Tramadol
	Duloxetine
	Hydroxyzine
	Bromazolam

	28cp

