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Direct Solvent Extraction of Acid/Neutral Drugs from Biological Fluids 

1 INTRODUCTION 

This procedure detects common acidic and neutral drugs in biological fluids.  

2 SCOPE  

Analyses ☒ Screening    ☒ Confirmation     ☐ Quantitation 
Matrices Biological fluids, food, beverages 
Analytes Selected acid-neutral drugs 
Personnel This document applies to authorized personnel who perform the described 

tasks, singly or in combination. 

3 PRINCIPLE 

Specimens are mixed with an internal standard, adjusted to an acidic pH, and extracted with an 
ether:toluene mixed solvent. Following centrifugation, the organic solvent is taken to dryness 
and the residue is partitioned between ethanol and hexane. The ethanol layer is taken to 
dryness and the extract is reconstituted in a chloroform/methanol mixture prior to analysis by 
GC/MS. 

4 SPECIMEN CRITERIA 

This procedure uses a biological fluid such as: blood, serum, plasma, urine, vitreous humor, or a 
prepared tissue homogenate. When available, 0.5 mL of blood or other fluids are used. This 
procedure may also be used to screen food and beverage samples for acidic and neutral drugs, 
provided that appropriate controls are simultaneously analyzed. A 0.5 g sample of a food or 
beverage homogenate or dilution is suggested for analysis. 

5 EQUIPMENT 

5.1 Equipment 

A. Vortex mixer 
B. Centrifuge 
C. Rotator 
D. Evaporator with nitrogen 

5.2 Consumables 

A. 16 x 125 mm screw-top tubes with Teflon insert caps 
B. 16 x 100 mm culture tubes with polypropylene snap-tops 
C. 10 x 75 mm and 12 x 75 mm culture tubes with polypropylene snap-tops 
D. Routine laboratory supplies, including disposable pipettes, wooden sticks, test tube racks, 

graduated cylinders, etc. 
E. 10 cc glass centrifuge tubes (with conical bottom) 
F. ALS (automatic liquid sampler) vials 12x32 mm 

















 

TOX-201-09: Acid-Neutrals by GC/MS Page 11 of 13 Issue Date: 02/11/2022 

 

8 DATA ANALYSIS 

The authorized individual shall review electronic data files for acid/neutral drug screens and 
record that review in the exam documentation. 

8.1 Decision Criteria 

8.1.1 Batch Decision Criteria 

No analytes of interest will be detected in the Negative Control. For this purpose, analytes of 
interest are defined as those analytes that will be reported for this batch. All analytes should be 
detected in the Positive Control. 

8.1.2 Chromatography 

The peak of interest will show good chromatographic fidelity, with reasonable peak shape, 
width, and resolution. In order to be determined acceptable, a chromatographic peak in an 
unknown sample will compare favorably to a chromatographic peak of the same analyte in a 
known sample analyzed on the same system in the same or subsequent analytical runs. 
Additionally, the following two criteria should be met. 

8.1.2.1 Retention Time 

The retention time of the peak will be within ±2% of the retention time (relative or absolute, as 
appropriate) obtained from injection of a reference standard, an extracted Positive Control, or 
an appropriate deuterated analog. 

8.1.2.2 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. 

8.1.3 Mass Spectrometry 

When necessary, the mass spectrum of the analyte of interest is compared to a reference 
standard or an extracted Positive Control. See the Guidelines for Comparison of Mass Spectra 
(TOX-104) for further guidance. 

 

9 REPORTING 

See Quality Control for Toxicology Examinations (TOX-101) for guidance on estimating the 
amount of an analyte in a specimen. When analyzing CAP T-Series or FTC specimens, if all 
decision criteria for an analyte of interest are met, but the concentration of butalbital, 
carbamazepine, carisoprodol, meprobamate, phenobarbital, phenytoin, and/or secobarbital is 
estimated to be below 1 μg/mL (or 5 μg/mL for acetaminophen) 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. 








