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Solid Phase Extraction of Alkaline Drugs from Biological Fluids 

1 INTRODUCTION 

This procedure detects common alkaline drugs.  

2 SCOPE  

Analyses ☒ Screening    ☒ Confirmation     ☐ Quantitation 

Matrices Blood, serum, plasma, urine, vitreous humor, or a prepared tissue homogenate 

Analytes Variety of alkaline drugs 

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

3 PRINCIPLE 

Biological specimens are qualitatively assayed for basic drugs. Specimens are mixed with 
internal standards, adjusted to a slightly acidic pH, and extracted using solid phase extraction 
cartridges. Basic drugs are eluted using a mixed solvent system of methylene chloride, 
isopropanol, and ammonium hydroxide. The eluent is taken to dryness and reconstituted prior 
to analysis by LC/MS(ESI) (liquid chromatography/mass spectrometry)(electrospray ionization).    

4 SPECIMEN CRITERIA 

This procedure uses a biological fluid such as:  blood, serum, plasma, urine, vitreous humor, or 
a prepared tissue homogenate (1:1). One mL of blood, other fluid, or tissue homogenate is used 
for screening; reduced aliquots may be appropriate for confirmatory exams. This procedure 
may also be used to screen food samples for alkaline drugs, providing that appropriate controls 
are simultaneously analyzed. A 1 g sample of a food homogenate (1:1) is suggested for analysis. 

5 EQUIPMENT 

5.1 Equipment 

A. Centrifuge 
B. Evaporator w/ Nitrogen 
C. Vortex mixer 
D. SPE Vacuum or Positive Pressure Manifold 
E. Desiccator 
F. Pipettors (various ranges) 
G. Volumetric glassware 

5.1.1 Columns 

A. HPLC: Xterra C-18 MS, 3.0 mm x 150 mm, 3.5 µm; or equivalent 
B. Guard/frit (matched to column) 
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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 standard operating procedure (TOX-104) for further guidance. 

8.1.4.2.1 Screening 
To screen high resolution LC/MS data for a wide number of analytes, M+1 ions for dozens of 
analytes may be traced at a mass tolerance of ±5 mmu. 

 

9 REPORTING 

9.1 Cocaine (LC/MS) 

To report cocaine qualitatively based upon this method, the area of the M+H peak for cocaine 
must be greater than or equal to 5% of the M+H peak for benzoylecgonine (from the same 
sample). 

9.2 Reporting Cut-offs 

A. College of American Pathologists (CAP) T Series and FTC Series 
When analyzing CAP T-Series or FTC specimens, if all decision criteria for an analyte of interest 
are met, but the concentration of 6-acetylmorphine, buprenorphine, fentanyl, norfentanyl, 
and/or norbuprenorphine is estimated to be below 5 ng/mL (or 15 ng/mL for all other alkaline 
drugs) in two independent analyses, the analyte will not be reported. Note: the second analysis 
may be a repeat of this procedure or via another validated procedure. A Positive Control at the 
Cut-off Level is recommended for the second analysis. 

 

10 CORRECTIVE MEASURES 

Refer to Quality Control for Toxicology Examinations (TOX-101) for guidance on action steps in 
the event of a quality control failure. 

10.1 LC/MS Performance Standard 

A retention time shift of >0.6 minutes or poor peak shape may be an indicator for a frit change. 

 






































