
TOX-425-05: Alkaline Drug 
Quantitation/Confirmation 
Status: Active 

Page 1 of 27 
Issue Date: 02/11/2022 

Issued By: Laboratory Director 
Archive Date: N/A 

 

Alkaline Drug Quantitation/Confirmation 

Table of Contents 

1 INTRODUCTION ..................................................................................................................... 3 

2 SCOPE................................................................................................................................. 3 

3 PRINCIPLE ............................................................................................................................ 3 

4 SPECIMEN CRITERIA ............................................................................................................... 4 

5 EQUIPMENT ......................................................................................................................... 4 
5.1 Equipment ................................................................................................................ 4 

5.1.1 Column ................................................................................................................ 4 
5.2 Consumables............................................................................................................. 4 
5.3 Instruments .............................................................................................................. 4 
5.4 Software ................................................................................................................... 4 
5.5 Chemicals/Reagents .................................................................................................. 5 

5.5.1 Purchased............................................................................................................ 5 
5.5.2 Prepared ............................................................................................................. 5 

5.6 Standards/Controls ................................................................................................... 5 
5.6.1 Purchased............................................................................................................ 6 
5.6.2 Prepared ............................................................................................................. 9 

6 PROCEDURE ....................................................................................................................... 13 

7 ANALYTICAL PARAMETERS ..................................................................................................... 15 
7.1 Shimadzu HPLC ....................................................................................................... 15 

7.1.1 Gradient ............................................................................................................ 15 
7.1.2 Conditions ......................................................................................................... 15 

7.2 Thermo LTQ Orbitrap XL .......................................................................................... 15 
7.2.1 Source ............................................................................................................... 15 
7.2.2 Segment(s) ........................................................................................................ 15 
7.2.3 Scan Events ....................................................................................................... 15 

8 DATA ANALYSIS .................................................................................................................. 16 
8.1 Decision Criteria ...................................................................................................... 16 

8.1.1 LC/MS Performance Standard ............................................................................ 16 
8.1.2 Batch Acceptance .............................................................................................. 16 
8.1.3 Unknown Sample Acceptance ............................................................................ 16 
8.1.4 Unknown Sample Compound Identification ........................................................ 16 

8.2 Analyte Identification Criteria .................................................................................. 18 
8.3 Calculations............................................................................................................. 20 

8.3.1 Calibration......................................................................................................... 20 
8.3.2 Software............................................................................................................ 20 

9 REPORTING ........................................................................................................................ 20 



 

TOX-425-05: Alkaline Drug 
Quantitation/Confirmation Page 2 of 27 Issue Date: 02/11/2022 

 

9.1 Measurement Uncertainty....................................................................................... 20 

10 CORRECTIVE MEASURES ........................................................................................................ 20 

11 PERFORMANCE CHARACTERISTICS ............................................................................................ 21 
11.1 LOD ......................................................................................................................... 21 
11.2 LOQ–Linear Range ................................................................................................... 22 
11.3 Bias ......................................................................................................................... 23 
11.4 Precision ................................................................................................................. 24 

11.4.1 Repeatability ..................................................................................................... 24 
11.4.2 Intermediate Precision ....................................................................................... 25 

11.5 Carryover ................................................................................................................ 26 

12 LIMITATIONS ...................................................................................................................... 26 
12.1 General ................................................................................................................... 26 
12.2 Interferences........................................................................................................... 27 
12.3 Processed Sample Stability ...................................................................................... 27 

13 SAFETY.............................................................................................................................. 27 

14 REVISION HISTORY ............................................................................................................... 27 
 

  



 

TOX-425-05: Alkaline Drug 
Quantitation/Confirmation Page 3 of 27 Issue Date: 02/11/2022 

 

Alkaline Drug Quantitation/Confirmation 

1 INTRODUCTION 

This procedure is used to quantitate common alkaline drugs in blood. It is also used to confirm 
common alkaline drugs in both blood and urine.  

2 SCOPE  

Analyses ☒ Screening    ☒ Confirmation     ☒ Quantitation 
Matrices Blood, serum, plasma, urine 
Analytes Quantitative 

amitriptyline 
chlorpheniramine 
chlorpromazine 
citalopram 
clomipramine 
cyclobenzaprine 
desipramine 
dextromethorphan 
doxylamine 
diphenhydramine 
doxepin 
duloxetine 
EDDP 
fentanyl 
fluoxetine 
imipramine 
ketamine 
meperidine 
methadone 

mirtazapine 
nordoxepin 
norfentanyl 
norfluoxetine 
normeperidine 
norpropoxyphene 
nortriptyline 
paroxetine 
PCP  
pheniramine 
propoxyphene 
propranolol 
sertraline 
tramadol 
trazodone 
trimipramine 
venlafaxine 
verapamil 
zolpidem 

Qualitative 
brompheniramine 
bupropion 
clozapine 
metoprolol 
 

norsertraline 
quetiapine 
thioridazine 

 

Personnel This document applies to authorized personnel who perform the described 
tasks, singly or in combination. 

3 PRINCIPLE 

Specimens are mixed with internal standard(s), adjusted to alkaline pH, and extracted into 
hexane. The hexane is taken to dryness and reconstituted prior to analysis by liquid 
chromatography/Fourier transform mass spectrometry (LC/FTMS). 
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4 SPECIMEN CRITERIA 

This procedure is validated for whole blood and urine. Typically, 2 x 0.5 mL samples are 
analyzed; samples suspected to be above the procedure’s linear range may be diluted before 
extraction. 
 

5 EQUIPMENT 

5.1 Equipment 

A. Centrifuge 
B. Evaporator w/ Nitrogen 
C. Vortex mixer 
D. Routine laboratory supplies, including disposable pipettes, wooden sticks, test tube 

racks, graduated cylinders, etc. 

5.1.1 Column 

A. HPLC Column (Xterra C-18 MS, 3.0 x 150 mm, 3.5 µm dp; or equivalent) 
B. Guard/Filter (matched to column) 

5.2 Consumables 

A. 16 x 100 mm screw-top tubes with Teflon-lined caps 
B. 12 x 75 mm culture tubes with polypropylene snap-tops 

5.3 Instruments 

A. Thermo LTQ Orbitrap XL Hybrid Ion Trap/Fourier Transform Mass Spectrometer  
B. Shimadzu HPLC  

5.4 Software 

Component Software Version 

Operating System Microsoft Windows 7 Pro SP 1 / XP Professional 

Mass Spectrometer Foundation 1.0.2 or higher 

Xcalibur 2.1.0 SP1 / 2.0.7 

LTQ Tune Plus 2.5.5 

Shimadzu LC Controller 5.4 / 6.5 
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8.1.4.1.1 LC Retention Time 
The retention time of the peak will be within 5% of the retention time (relative or absolute, as 
appropriate) obtained from injection of a reference standard, Calibrator, or extracted Positive 
Control. 

8.1.4.1.2 Signal-to-Noise 
To justify the existence of a peak, its baseline signal to peak-to-peak noise ratio will exceed 3. 
Further, the baseline signal for the peak of interest will be at least 10 fold greater than that for 
any observed peak at similar retention time in a Negative Control or solvent blank injected just 
prior to the sample. 

8.1.4.2 Mass Spectrometry 

The mass spectrum of the analyte of interest will compare favorably to a reference standard, 
extracted calibrator, or an extracted Positive Control. See the Guidelines for Comparison of 
Mass Spectra (TOX-104) for further guidance. 

 

 

 

 
























