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Analysis of Salicylic Acid and/or Acetaminophen in Blood by LC/MS 

1 INTRODUCTION 

Aspirin, or acetylsalicylic acid, is one of the most common over-the-counter drugs and is taken 
for its analgesic, anti-inflammatory, antipyretic and/or anticoagulant effects.  Acetylsalicylic 
acid is rapidly metabolized in the body to salicylic acid, with a half-life of ~15 minutes.  Blood 
concentrations of less than 300 micrograms per milliliter (µg/mL) of salicylic acid are usually 
considered to be therapeutic.  In cases of potential aspirin overdose, blood concentrations of 
salicylic acid may reach several hundred µg/mL. 

Acetaminophen is another common over-the-counter drug. It is taken for its analgesic and 
antipyretic effects; it is also available in combination with many  prescribed analgesics such as 
codeine and hydrocodone.  Acetaminophen overdose can cause liver toxicity.  A single blood 
concentration of acetaminophen may be of limited use when trying to determine 
acetaminophen toxicity, unless the time of ingestion is known. Acetaminophen toxicity is due to 
a metabolite, NAPBQI (N-acetyl-p-benzoquinone imine). 

2 SCOPE  

Analyses ☒ Screening    ☒ Confirmation     ☒ Quantitation 
Matrices Blood 
Analytes Acetaminophen 

Salicylic Acid 
Personnel This document applies to authorized personnel who perform the described 

tasks, singly or in combination. 

3 PRINCIPLE 

Blood samples are extracted with acetonitrile using isotopically labeled salicylic acid and 
acetaminophen as internal standards, filtered, and analyzed by liquid chromatography/mass 
spectrometry (LC/MS). Salicylic acid is analyzed in negative ion mode, and acetaminophen is 
analyzed in positive ion mode. 

4 SPECIMEN CRITERIA 

This procedure uses 0.1 mL blood per replicate to analyze a specimen. (Quantitative analysis is 
typically prepared with duplicate samples.)  

5 EQUIPMENT 

5.1 Equipment 

A. Vortexer 
B. Centrifuge 
C. Calibrated pipettors with disposable tips 
D. Volumetric glassware 
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8 DATA ANALYSIS 

8.1 Decision Criteria 

8.1.1 Performance Check 

The performance of the LC/MS is demonstrated each day samples are analyzed.  The LC Column 
Check Mix effectively evaluates system suitability.  Depending upon the MS parameters used, 
the salicylic acid or acetaminophen peak should be present with reasonable peak shape.  

8.1.2 Target Analytes 

The following criteria are used as guidelines in determining the acceptability of the data 
produced in this assay.   

8.1.2.1 Chromatography 

The peak of interest should show good chromatographic fidelity, with reasonable peak shape, 
width, and resolution. The peak shape of salicylic acid is known to tail.  In order to be 
determined acceptable, a chromatographic peak in an unknown sample should 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 criteria 
should be met. 

8.1.2.1.1 Retention Time 
The retention time of the peak should be within ±5% of the retention time (relative or absolute) 
obtained from injection of a reference standard or extracted Positive Control. 

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

8.1.2.2 Mass Spectra 

For salicylic acid (fragments of 137), the only peaks present in the MS/MS spectrum above 10% 
should be m/z 93 and the precursor. Due to the stability of salicylic acid, the precursor ion may 
be the base peak. 

For acetaminophen (fragments of 152), the base peak in the MS/MS spectrum should be m/z 
110 with no other fragment more than 15% of the base peak intensity. Additionally, there 
should be a chromatographically detectable trace for m/z 134. 










