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5. Conclusion
• A precise, accurate and sensitive LC-MS/MS method for determination of PEth 16:0/18:1 and 20 

drugs/metabolites in whole blood was developed and fully validated.
• A basic mobile phase increased retention and sensitivity for several compounds compared to using acidic 

mobile phase
• Buffer-free mobile phase used to improve separation of PEth 16:0/18:1 from unwanted phospholipids, reducing 

matrix effects.

Figure 2: Chromatographic separation of the 21 compounds using a basic and an acidic mobile phase

4. Results and Discussion

A sensitive, accurate and precise LC-MS/MS method for the determination of phosphatidylethanol 
(PEth) 16:0/18:1 and 20 drugs and metabolites was developed and validated (see data in Table 1). Stable 
isotope labelled internal standards were used for all compounds.
• Increased retention for most compounds in a basic mobile phase (Fig. 2.)
• Retention for PEth 16:0/18:1, THC and benzodiazepines were unaffected by mobile phase pH (Fig. 2).
• Buffer-free basic mobile phase (0.025% ammonia, pH 10.7) effectively separated PEths from 

unwanted phospholipids and avoided co-elution (Fig. 3).
• The method was validated with accuracy and precision within ±20 %, and matrix effects were 

minimal (Table 1).

Table 1: Precision and accuracy (n = 8 assays); Recovery and matrix effects corrected by the internal standards 
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5 4 10 -15 10 9 7 -12 25 26 7 5

10 9 3 -12 87 106 20 18 3 -10 88 101 50 53 5 6 93 100

20 17 3 -15 40 34 2 -14 101 101 3 0

240 224 6 -7 85 107 481 450 4 -6 86 102 1202 1319 5 10 86 101

1200 1249 9 4 2407 2513 10 4 6012 6347 9 6
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15 14 9 -10 15 15 7 -3 5 4 10 -13

30 25 4 -18 85 105 30 29 3 -2 85 99 10 9 5 -8 88 99

60 51 16 -14 60 54 4 -10 25 17 3 -32

720 690 7 -4 87 109 720 693 4 -4 84 101 240 225 5 -25 87 101
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5 5 6 -9 15 15 5 2 15 15 20 -1

10 9 10 -8 11 101 30 30 4 0 87 103 30 28 10 -7 79 107

20 18 5 -12 60 58 4 -4 60 51 6 -14

240 232 9 -3 10 101 720 676 5 -6 86 104 720 750 7 4 76 105
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1 1 6 -11 15 14 6 -10 1 1 4 3

2 2 4 -7 54 98 30 26 10 -13 89 111 2 2 9 -6 67 103

4 3 7 -15 60 53 16 -12 4 3 3 -16
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4 3 3 -13 87 101 10 9 4 -11 80 99 30 28 5 -7 87 105
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96 86 5 -10 85 101 240 242 6 1 75 101 720 676 5 -6 87 99
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Figure 1: Schematic of the experimental procedure, 96-well supported-liquid extraction (SLE) and 
instrument analysis by LC-MS/MS (created on Biorender)

1. Background

Alcohol, medicinal, and illicit drugs have significant health and economic impacts. Therefore, reliable 
determination of these substances is essential in forensic and pharmacological studies. While most 
LC-MS/MS methods use acidic mobile phases, basic mobile phases offer advantages for many 
compounds, such as enhanced retention, increased sensitivity, improved peak shapes 1. 

2. Objective

This study aimed to develop a sensitive, accurate and precise LC-MS/MS method for the 
quantification of the alcohol biomarker phosphatidylethanol 16:0/18:1 (PEth 16:0/18:1) and 20 additional 
drugs and metabolites 2.

3. Methodology

Whole blood was prepared by 96-well supported liquid extraction (96-SLE) and then analysed by 
reversed phase LC-MS/MS (Figure 1). LC-MS/MS analyses were performed on an Acquity BEH C18 
column (50 x 2.1mm, 1.7 µm particles). The injected volume was 1µL. The mobile phase composition 
was 0.025% ammonia, pH 10.7 (0.025% NH3) and methanol (MeOH). See Fig. 1.

Figure 3: Chromatographic separation of the 21 compounds from the unwanted phospholipid background (purple broad 
peak, obtained by Parent Ion scan m/z of 184). All peaks are normalized to 100 % height. The phospholipid background 
got a much higher relative response than presented in the figure.

More information in 
the published paper

Ph
ot

o 
ta

ke
n 

by
 T

. B
er

g

https://doi.org/10.1002/bmc.4409
https://doi.org/10.1016/j.talanta.2024.126964

	Slide 1

