
  



2 
PEth in Mind Online-Session 2026 

Table of Contents 
 

Table of Contents .................................................................................................................................... 2 

Welcome Message .................................................................................................................................. 3 

About PEth-NET ...................................................................................................................................... 4 

The PEth-NET Inter-Laboratory Comparison .......................................................................................... 5 

Program Overview .................................................................................................................................. 6 

PEth-NET Awards ................................................................................................................................... 7 

Oral Presentations .................................................................................................................................. 8 

The use of phosphatidylethanol in monitoring drinking and for the treatment of alcohol use 

disorders - results from the 2026 German S3 Guideline Alcohol ................................................. 8 

From Policy to Practice: Implementation of Phosphatidylethanol (B-PEth) Testing in Swedish 

Primary Care ................................................................................................................................. 9 

Reference Values for the Alcohol Biomarker Phosphatidylethanol (PEth) in the Belgian 

Population: Insights From a Nationwide Microsampling Study................................................... 10 

Detection of PEth after Single, Low Amount Alcohol Consumption: Preliminary Results with 

Highly Sensitive LC MS/MS Method ........................................................................................... 11 

Evaluation of Regioisomer Composition in Phosphatidylethanol (PEth) Reference Materials 

Using Complementary Analytical Techniques ............................................................................ 12 

Use of a New Derivatizing Method to Quantify Phosphatidylethanol by Gas Chromatography-

Electron Impact-Mass Spectrometry ........................................................................................... 13 

Integrated Internal Standard Volumetric Dried Blood Microsampling for the Quantification of 

Phosphatidylethanol 16:0/18:1 ................................................................................................... 14 

 



3 
PEth in Mind Online-Session 2026 

Welcome Message 

4rd Conference of the Society of PEth Research (PEth-NET) 

 
 
Dear colleagues,  
Dear PEth-NET members, 
Dear conference participants, 
 
We are pleased to invite you to join us on the afternoon of 20 August 2026 for the next edition of  
PEth in Mind, held online via Microsoft Teams. 
 
This session will bring together researchers, clinicians, and experts from around the world to share the 
latest developments, insights, and innovations related to phosphatidylethanol (PEth) and alcohol 
biomarkers. 
 
As in previous editions, we will recognize outstanding contributions with two special awards: the award 
for the best presentation and the award for the best innovation. We encourage all participants to share 
their latest findings, ideas, and advances that are shaping the future of PEth research and clinical 
application. 
 
We look forward to welcoming you online and to another inspiring afternoon of scientific exchange, 
collaboration, and innovation. 
 
With kind regards, 
 
The conference organizers 
 
Marc Luginbühl Frieder Wurst Frederike Stöth Wolfgang Weinmann 
President  Vice-President Secretary General Treasurer 
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About PEth-NET 
 
“The Society of PEth Research (PEth-NET)” is a non-profit organization. By bringing together 
representatives from academia, industry, research, regulatory and standard-setting bodies, the 
association aims to: 

• Provide a platform to unify global experts for PEth research 

• Provide information about PEth testing and novel publications 

• Promote the analysis of PEth for the assessment of drinking behavior 

• Promote research in forensic, clinical, and occupational sciences 

• Organize meetings and workshops 

• Encourage scientific cooperation and exchange among members and external partners 
 
Individuals who feel addressed by the mission of The Society of PEth Research (PEth-NET) are highly 
encouraged to apply for membership via contact@peth-net.org. 
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The PEth-NET Inter-Laboratory 

Comparison 

 
Since 2022, PEth-NET is organizing inter-laboratory comparisons for the analysis of PEth 16:0/18:1 
using microsampling devices. Thereby, each round four different authentic whole blood samples are 
provided to each participating laboratory. To prepare the individual samples, each participating 
laboratory is asked to ship the sampling device to spot a selected choice of blood (e.g. 10-25 µL).  
 
The next opportunity for participation will be: Round 9/2026 (registration closes on the 2nd of October 
2026). For the registration and more information please visit www.peth-net.org. 
 
 
 
 
 

 
 



Program Overview 
 
 

 
 

Session Chair

14:00-14:05

Frieder Wurst

Germany

The use of biomarkers in monitoring drinking and for the treatment of alcohol 

use disorders - focus on results from the 2026 German S3 Guideline Alcohol 14:05-14:20

Åsa Steensland

Sweden

From Policy to Practice: Implementation of Phosphatidylethanol (B-PEth) 

Testing in Swedish Primary Care 14:20-14:35

Kevin Vandenbroucke

Belgium

Reference Values for the Alcohol Biomarker Phosphatidylethanol (PEth) in 

the Belgian Population: Insights From a Nationwide Microsampling Study 14:35-14:50

Philipp Eberhardt

Switzerland

Detection of PEth after Single, Low Amount Alcohol Consumption: 

Preliminary Results with Highly Sensitive LC MS/MS Method 14:50-15:05

15:05-15:15

Marc Luginbühl

Switzerland

Evaluation of Regioisomer Composition in Phosphatidylethanol (PEth) 

Reference Materials Using Complementary Analytical Techniques 15:15-15:30

James V. DeFrancesco

USA

Use of a New Derivatizing Method to Quantify Phosphatidylethanol by Gas 

Chromatography-Electron Impact-Mass Spectrometry 15:30-15:45

Martina Galletto

Italy

Integrated Internal Standard Volumetric Dried Blood Microsampling for the 

Quantification of Phosphatidylethanol 16:0/18:1 15:45-16:00

16:00-16:30

Welcome Message PEth in Mind Online Session 2026

Frieder Wurst

&

Marc LuginbühlCoffee Break

General Assembly (PEth-NET Members Only)



PEth-NET Awards 
 

The members of the Scientific Advisory Board will have the opportunity to recognize outstanding 

contributions presented during the PEth-NET meeting, with awards honoring excellence in scientific 

presentation and innovation. 

 

PEth-NET Best Presentation Award 
for the presentation that most appealed to the audience 

PEth-NET Best Innovation Award 
for the most innovative scientific approach 

 

Scientific Advisory Board members attending the meeting, who are not eligible for any of the awards, 

will select the best contribution in each category. 

 

Each award carries a prize of CHF 200 and is sponsored by RDA Spot. 
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Oral Presentations 
The use of phosphatidylethanol in monitoring drinking and for the treatment of 

alcohol use disorders - results from the 2026 German S3 Guideline Alcohol 
 

Friedrich M. Wurst1*, Ulrich W. Preuss2*, Gallus Bischof3*, Wolfgang Weinmann4*, Falk Kiefer5*, 

Sabine Hoffmann5*  

*on behalf of the Working Group Screening and Diagnosis of the German S3 Guideline Alcohol: 

Friedrich M. Wurst, Ulrich W. Preuss, Gallus Bischof, Erika Baum, Eva Hoch, Karl Mann, Tim 

Neumann, Oliver Pogarell, Hans-Jürgen Rumpf, Ulrich W. Preuss, Claudia Spies, Natasha Thon, 

Wolfgang Weinmann, Falk Kiefer, Sabine Hoffmann 

1Universität Basel, Schweiz und Private Praxis Traunstein 
2Asklepios Fachklinikum Wiesen, Wildenfels und Universität Halle 
3Zentrum für Integrative Psychiatrie ZIP, Campus Lübeck 
4Institut für Rechtsmedizin, Universität Bern, Schweiz 
5Klinik für Abhängiges Verhalten und Suchtmedizin, Zentralinstitut für Seelische Gesundheit, 

Mannheim 

Introduction 

Screening and measurement of alcohol intake are of importance for early identification and intervention 

regarding alcohol use and alcohol use disorders, e.g. in contexts where alcohol use is not appropriate 

as well as to monitor treatment.  

Besides questionnaires such as the AUDIT, in the last decades, studies on direct ethanol metabolites 

have proven high evidence for these markers - such as PEth - which therefore are recommended also 

by guidelines. The practical application of the tests has over time reached a routine level, so that the 

markers can be used in everyday practice on a large scale. 

Material and methods 

After an introduction to the topic, results and recommendations for screening and diagnosis of the 

German S3-Guideline Alcohol (2026) which is based on the 2014 Guideline will be highlighted. For both 

versions of the Guideline, a systematic review was performed. Of the 1869 publications found in a 

systematic search in 2014, one hundred and seven have met the criteria for inclusion. For the current 

guideline the search was restricted to meta-analyses and systematic reviews (SR). 2 new guidelines 

and 3 SR have been considered as well as additional studies. 

Results 

The high levels of recommendation for the direct ethanol metabolites (mostly A) have been confirmed 

in the current guideline. In particular, the database for the use of phosphatidylethanol (PEth) has 

increased significantly in the last years. Furthermore, a recommendation regarding the use of PEth and 

fatty acid ethyl esters for screening during pregnancy and of the newborn (FASD) respectively has been 

added. 

Conclusion 

A rich body of evidence strengthens the importance and usefulness of direct ethanol metabolites for the 

measurement of alcohol use. The role of traditional markers also will be discussed. For a widespread 

use of the guideline, the implementation through various organizations is crucial. Furthermore, 

questions in the context of clinical use, establishing adapted cut-offs and issues regarding analytical 

caveats will be discussed. 

Keywords 

Phosphatidylethanol, German S3 Guideline Alcohol, recommendations 

Conflicts of Interest 

None  
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From Policy to Practice: Implementation of Phosphatidylethanol (B-PEth) 

Testing in Swedish Primary Care 

 
Aleksandar Medarevic1, Åsa Steensland1,2, Per Nilsen3, Friedrich Wurst4, Lisa Kastbom2,3, Anna 

Segernäs2,3, Andrea Johansson Capusan1 

 
1Center for Social and Affective Neuroscience, Department of Biomedical and Clinical Sciences 

(BKV), Linköping University, Linköping, Sweden 
2Primary Health Care Centre Ekholmen, Region Östergötland, Linköping, Sweden 
3Department of Health, Medicine and Caring Sciences, Linköping University, Linköping, Sweden 
4Medical Faculty, Psychiatry and Psychotherapy, University of Basel, Basel, Switzerland 

 

Introduction and Aims 

General practitioners frequently encounter patients with alcohol use disorder (AUD). 

Phosphatidylethanol (PEth) is a specific and sensitive biomarker reflecting alcohol consumption over 

the previous 2–4 weeks, but its use in Swedish primary care remains limited and uneven. This study 

examined the effects of an intervention that provided clinical training in AUD management and new 

regional guidelines promoting systematic PEth use. 

Methods 

We analysed health record and laboratory data from southeastern Sweden (2019–2024), including all 

PEth tests linked to patients, physicians, and primary care centres. Changes and distribution of testing 

rates were assessed before, during, and post-intervention, including elevated PEth (≥0.30 μmol/L) and 

follow-up testing rates within 12 months after elevated PEth.  

Results and Discussion 

In total, 30,830 tests from 21,726 individuals (55% male) were included. Testing rates increased pre-

intervention but plateaued afterward. Testing rates varied vastly between primary care centres and 

physicians, and these variations decreased significantly post-intervention. PEth was performed only 

once in 78% of patients but elevated PEth was strongly associated with follow-up testing (HR 5.71, 95% 

CI 5.39–6.05), post-intervention even more frequent and timelier.  

Conclusions 

The results suggest PEth testing was more equitable and clinically targeted post-intervention, despite 

overall low testing rates relative to AUD prevalence.  

Keywords:  

Primary health care, clinical training, guidelines, implementation 

Conflicts of Interest 

Andrea Johansson Capusan has received speakers fees and fees for advisory board participation from 

Lundbeck, Camurus, Indivior, Nordic Drugs, dne pharma, all outside the scope of the current work. No 

other conflicts of interests. 
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Reference Values for the Alcohol Biomarker Phosphatidylethanol (PEth) in the 

Belgian Population: Insights From a Nationwide Microsampling Study 

 
Kevin Vandenbroucke1, Katleen Van Uytfanghe1, Liesl Heughebaert1, Nicolas Berger2, Evy De 

Boosere3, Christophe P. Stove1 

1Laboratory of Toxicology, Department of Bioanalysis, Faculty of Pharmaceutical Sciences, Ghent 

University, Ghent, Belgium 
2Department of Epidemiology and Public Health, Scientific Institute of Public Health (Sciensano), 

Brussels, Belgium 
3Department of Forensic Pathology, Ghent University Hospital, Ghent, Belgium 

Introduction and Aim(s):  

Phosphatidylethanol 16:0/18:1 (PEth) is a well-established direct biomarker for monitoring both recent 

and chronic alcohol consumption, offering superior sensitivity compared to indirect biomarkers. 

However, population-based surveys assessing PEth in both people who drink alcohol and people who 

do not drink alcohol remain scarce, despite their value for contextualizing forensic and clinical results. 

This study aimed to determine the distribution of PEth concentrations in the general Belgian population 

and to compare these with two presumed higher-consumption subgroups.  

Methods:  

PEth was quantified in samples collected during the 2022–2023 Belgian National Food Consumption 

Survey (n=487) using 10 µL capillary volumetric absorptive microsampling, enabling nationwide 

assisted sampling-at-home by trained interviewers. Analysis was performed using an ISO17025-

accredited liquid chromatography-tandem mass spectrometry method. Participants also completed an 

AUDIT-C questionnaire. Weighted data were used to derive estimates for the general Belgian 

population. Relationships between PEth and AUDIT-C were evaluated using Spearman correlation and 

Cohen’s kappa, and results were compared with two presumed higher-consumption subgroups.  

Results and Discussion:  

PEth concentrations in the general Belgian population ranged from <10 to 1400 ng/mL. Overall, 35.7% 

had concentrations between 20–200 ng/mL and 10.7% exceeded 200 ng/mL. PEth correlated strongly 

with AUDIT-C scores, with Spearman’s rank correlation coefficients of 0.61 in males and 0.64 in 

females. Agreement between PEth and AUDIT-C for identifying hazardous drinking was moderate in 

males and substantial in females (Cohen’s kappa: 0.55 and 0.63, respectively). The median PEth 

concentration in the general population was 17 ng/mL (95% CI: 15–18), compared with 32 ng/mL in a 

non-abstinent adult population and 122 ng/mL in individuals enrolled in a driver’s license regranting 

program.  

Conclusion(s):  

These findings provide population-based PEth reference data for Belgium, demonstrate the feasibility 

of nationwide PEth monitoring using capillary volumetric absorptive microsampling, and highlight clear 

differences in PEth distributions between the general population and higher-exposure populations. This 

supports improved contextual interpretation of forensic and clinical PEth results. 

Conflicts of Interest 
None  
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Detection of PEth after Single, Low Amount Alcohol Consumption: Preliminary 

Results with Highly Sensitive LC MS/MS Method 
 

Philipp Eberhardt1, Romain Gabioud1, Joel Bruegger1, Anica Scheer2, Annette Thierauf-Emberger2, 

Wolfgang Weinmann1 

1Institute of Forensic Medicine, Bern, Department of Forensic Toxicology and Chemistry, University of 

Bern, Bern, Switzerland 
2Institute of Forensic Medicine, Medical Center, Faculty of Medicine, University of Freiburg, Freiburg, 

Germany 

Introduction and Aims 

Phosphatidylethanol (PEth) is an established direct biomarker of alcohol consumption, used in forensic 

and clinical toxicology. However, data on PEth formation following low-to-moderate alcohol intake in 

controlled conditions is limited, which hampers interpretation of low-level findings. This study aims to 

investigate PEth 16:0/18:1 and 16:0/18:2 formation following controlled low-to-moderate alcohol 

administration in healthy social drinkers. 

Methods 

Twelve healthy volunteers (6 female, 6 male; age 21–57 years) with social drinking habits participated 

in a controlled drinking study with two alcohol administration sessions targeting blood alcohol 

concentrations of 0.3 g/kg and 0.6 g/kg, separated by a period of abstinence. Capillary blood (dried 

blood spots, DBS) was collected prior to alcohol intake and over the subsequent five days. PEth 

concentrations were determined using the following LC-MS/MS method: 

Calibration standards for PEth 16:0/18:1 and 16:0/18:2 were prepared in whole blood and applied onto 

DBS cards to generate a calibration range of 0.5–100 ng/mL. Quality control samples at low, medium, 

and high concentrations were prepared analogously. After homogenization, 20 µL aliquots were spotted 

onto DBS cards and dried overnight at room temperature. 

For analysis, one DBS punch per sample was extracted using methanol containing deuterated internal 

standards (PEth 16:0/18:1-d5 and 16:0/18:2-d5). Following vortex-assisted extraction, centrifugation 

and evaporation, extracts were reconstituted in methanol prior to injection. 

Quantification was performed using UHPLC-MS/MS (Shimadzu Nexera X3 coupled to a Sciex 7500+ 

QTrap) operated in negative electrospray ionization mode with scheduled multiple reaction monitoring 

(sMRM). Chromatographic separation was achieved on a Kinetex C18 column (50 × 2.1 mm, 2.6 µm, 

50°C). The mobile phase consisted of solvent A (5 mM ammonium formate in MeCN/H2O 30:70 v/v) 

and solvent B (MeOH/MeCN/iPrOH 1:1:1 v/v). Gradient elution started at 80% A / 20% B, held for 1.5 

min, increased linearly to 90% B at 3.2 min, maintained until 6.0 min, and returned to initial conditions 

at 6.5 min, followed by re-equilibration to 8.0 min. Flow rate was 0.46 mL/min and injection volume 10 

µL. 

Detection was performed using two MRM transitions per analyte with isotope-labelled internal standards 

for quantification. 

The study is currently in progress, and sample analysis and data collection have not yet been completed 

at the time of abstract submission. Finalized results, discussion, and conclusions, will be provided at 

the earliest opportunity once the study has been completed. 

Keywords 

Phophatidylethanol (PEth), Low to moderate alcohol intake, Dried blood spots (DBS), LC-MS/MS 

Conflicts of Interest 

The authors declare that there are no conflicts of interest. 
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Evaluation of Regioisomer Composition in Phosphatidylethanol (PEth) 

Reference Materials Using Complementary Analytical Techniques 
 

Matthias Bantle1,2, Lana Brockbals3, Alvar D. Gossert4, Ilche Gjuroski1, Julien Furrer1, Stefan 

Gaugler5, Jackson O. T. Long6, Samuel C. Brydon6, Reuben S. E. Young7, Stephen J. Blanksby6, 

Wolfgang Weinmann2, Marc Luginbühl8 

1Department of Chemistry, Biochemistry and Pharmacy, University of Bern, 3012 Bern, Switzerland 
2Institute of Forensic Medicine Bern, Forensic Toxicology and Chemistry, University of Bern, 3008 Bern, Switzerland. 
3Institute of Forensic Medicine Zurich, Department of Forensic Pharmacology and Toxicology, University of Zurich, 8057 Zurich, Switzerland 
4Department of Biology, ETH Zurich, 8093 Zurich, Switzerland 
5University of Applied Sciences and Arts Northwestern Switzerland, School of Life Sciences, Institute of Chemistry and Bioanalytics, 4132 
Muttenz, Switzerland 
6Central Analytical Research Facility and School of Chemistry and Physics, Queensland University of Technology, Brisbane, QLD, Australia. 
7Molecular Horizons and School of Science, University of Wollongong, Australia 
8Institute for Clinical Chemistry, University Hospital and University of Zurich, 8091 Zurich 

Introduction and Aims 

Phosphatidylethanol (PEth) is a widely used biomarker of alcohol consumption in clinical and forensic 

analysis, with PEth 16:0/18:1 as the primary target for quantification. However, interference from its 

regioisomer in reference materials may affect analytical accuracy. This study assessed the regioisomer 

composition of new PEth standards and compared complementary methods for their characterization. 

 

Methods 

Three PEth reference materials (IsoPure PEth 16:0/18:1, IsoPure PEth 18:1/16:0, and a non-

isomerically pure PEth 16:0/18:1 mixture; Avanti Research) were analyzed. Regioisomer composition 

was assessed using multiple orthogonal techniques: quantitative 13C nuclear magnetic resonance (13C-

NMR) spectroscopy, collision-induced dissociation (CID) in LC-MRM mode, CID combined with ozone-

induced dissociation (CID/OzID), and electron-activated dissociation (EAD) in both positive and 

negative ionization modes. 

Results and Discussion 
13C-NMR enabled clear separation of carbonyl resonances and revealed a composition of 

approximately 83% PEth 16:0/18:1 and 17% PEth 18:1/16:0 in the mixed standard. Both IsoPure 

materials exhibited high regioisomeric purity, with cross-contamination below 1%. CID/OzID 

measurements confirmed these findings with excellent agreement and required substantially lower 

sample amounts compared to NMR, operating in the nanogram instead of milligram range. 

CID-based LC-MRM experiments demonstrated distinct product-ion ratios between regioisomers, 

enabling reliable qualitative discrimination and, after calibration with defined mixtures, approximate 

quantification. This approach provides a practical alternative for laboratories without access to OzID 

instrumentation. In contrast, EAD in negative ion mode produced predominantly non-diagnostic 

fragments and was not suitable for regioisomer differentiation. In positive ion mode, sodiated PEth 

species yielded some diagnostic fragmentation, allowing qualitative but not quantitative discrimination. 

Additional evaluation of commercially available reference materials (Chiron, Echelon Biosciences, Enzo 

Life Sciences) confirmed high regioisomeric purity (>98%), consistent with improved manufacturing 

standards. 

Conclusions 

Regioisomeric purity of PEth reference materials is critical for accurate and comparable biomarker 

quantification. While 13C-NMR and CID/OzID provide the most precise determination of regioisomer 

composition, CID-based LC-MRM approaches offer a practical solution for routine qualitative 

assessment. Ongoing quality control of new reference batches remains essential to ensure the 

analytical validity of PEth measurements in both clinical and forensic applications. 

Keywords 

Regioisomers; LC-MS/MS; 13C-NMR; EAD  
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Use of a New Derivatizing Method to Quantify Phosphatidylethanol by Gas 

Chromatography-Electron Impact-Mass Spectrometry 
 

James V. DeFrancesco 
 

Forensic Science Program, 

Department of Chemistry and Biochemistry, 

Loyola University Chicago, Chicago, USA 

Introduction:  

Phosphatidylethanol (PEth) is a phase II biomarker formed in the walls of red blood cells that shows 

excellent sensitivity and specificity as a screening biomarker for chronic alcohol use and abuse. This 

new derivatization method differs from our previous version by increasing the size of the derivatizing 

group from trimethylsilyl to t-butyl-dimethylsilyl. This work is based on US patent 11,085,939 B2 titled 

“Quantifying Phosphatidylethanol from Blood Samples” published in 2021. The goal of this work was to 

develop a “point of care” means of detection and quantitation of PEth to identify alcohol misuse by 

patients in a clinical setting. This new derivatization technique increases the specificity of the mass 

spectral data.  

Methods:  

PEth was derivatized with N-tert-butyldimethylsilyl-N- methyltrifluoroacetamide (MTBSTFA) to produce 

the corresponding disubstituted ethylphosphate analyte. Chloroform solutions of PEth 16:0/18:1 

(numerical designations used to indicate fatty acid residue structures) and phosphatidylethanol-d5 

16:0/18:1 (PEth-d5) were derivatized with MTBSTFA + 1% TBDMCS. Samples were analyzed by GC-

EI-MS on an Agilent 7890A/5975C and 8890/5977 in full scan/SIM dual mode. Quantitative analysis 

was performed to establish linearity in the range of 10-9000 ng/mL.  

Results and Discussion:  

The derivatization of PEth using MTBSTFA produced an analyte that generated a new mode of 

fragmentation compared to MSTFA. In addition to the characteristic M-15 loss of methyl fragment 

observed with TMS-derivatization, the new technique generated a strong (base ion) M-57 loss of t-butyl 

fragment. The strength of the new fragmentation signal resulted in greater analyte specificity and 

allowed for quantification of PEth in a clinically relevant range. Linear quantitative analysis was 

established in the range of 10-9000 ng/mL.  

Conclusions:  

This work has established that the new form of derivatization imparts greater specificity to the analyte 

and provides linear quantitation of PEth down to 10 ng/mL. The technique has proven to be effective at 

measuring the total amount of ethanol incorporated into the blood phospholipids in whole, dried, and 

potentially decomposed blood (e.g. postmortem). 

Keywords: 

Phophatidylethanol, Phosphate ester, MTBSTFA Derivatization, GC-EI-MS 

Conflicts of Interest 

none 
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Integrated Internal Standard Volumetric Dried Blood Microsampling for the 

Quantification of Phosphatidylethanol 16:0/18:1 
 

Martina Galletto1, Donald Chace2, Manasi Kamat3, Timothy J Garrett4, Alberto Salomone1 

 
1Department of Chemistry, University of Torino, Torino 10125, Italy 
2Capitainer AB, Solna 171 45, Sweden 
3Southeast Center for Integrated Metabolomics, Clinical and Translational Science Institute (SECIM-

CTSI), University of Florida, Gainesville, Florida 32610, United States 
4Department of Pathology, Immunology, and Laboratory Medicine, University of Florida, Gainesville, 

Florida 32610, United States 

 

Introduction and Aim 

Phosphatidylethanol 16:0/18:1 (PEth) is a direct biomarker of alcohol consumption. Dried blood spots 

(DBS) are widely regarded as a preferred matrix for PEth determination due to its limited stability in 

liquid whole blood. However, conventional DBS workflows may compromise quantitative accuracy, as 

internal standards do not fully compensate for extraction-related variability. This study aimed to 

investigate the incorporation of an isotopically labelled internal standard (d5-PEth) directly into the 

sampling disc of the Capitainer®B10 Vanadate device, in order to establish an internal quantitative DBS 

(iqDBS) paradigm for PEth analysis. 

 

Methods 

A rapid UHPLC-MS/MS method based on selected reaction monitoring (SRM), with a total run time of 

5 minutes, was developed alongside an extraction protocol suitable for routine use. The incorporation 

of internal standard into the sampling disc was optimized, taking into account the co-presence of sodium 

metavanadate as a phospholipase D inhibitor. The procedure was initially optimized on pre-punched 

discs and subsequently transferred to the Capitainer®B10 card. Repeatability and reproducibility were 

assessed, targeting an RSD% below 15%. The method was validated over a calibration range of 10.0–

500 ng/mL. 

The stability of the prototype device was evaluated under accelerated aging conditions (70°C) to 

estimate shelf-life at room temperature over a period of 70 days. 

 

Results and Discussion 

The limit of detection was 4.2 ng/mL. Moderate ion suppression was observed, and extraction recovery 

was 57 ± 18%. The iqDBS workflow demonstrated satisfactory repeatability across 48 spiked samples 

analyzed over three analytical sessions, with RSD% values below 15%. The optimized reagents 

impregnation protocol for the Capitainer®B10 disc and consisted of the following steps: (i) addition of 

1.0 μL of 0.1 M sodium metavanadate in water; (ii) drying for 30 minutes; (iii) addition of 1.0 μL of d5-

PEth (100 ng/mL) in methanol; and (iv) drying for 30 minutes. Device stability was confirmed for up to 

2.5 months after preparation. These findings were consistent across both low and high PEth 

concentrations, representative of those encountered in real samples. 

 

Conclusions 

The iqDBS is therefore proposed as a reliable solution for PEth testing, particularly when samples are 

collected at remote facilities and may be subject to fluctuations during shipment and storage. The 

proposed iqDBS strategy represents a promising advancement for PEth determination in volumetric 

DBS samples, combining pre-analytical standardization with analytical robustness. This approach 

enhances the reliability of alcohol biomarker assessment, supporting clinical decision-making and 

monitoring adherence to alcohol abstinence programs. 

 

Keywords 

Internal standard; iqDBS; clinical decision-making 
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