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Development and validation of analytical methodologies 
for the assessment of 

Ethyl Glucuronide (EtG)
and

Ethyl Sulfate (EtS)
in alternative dried micromatrices

ALCOHOL CONSUMPTION BIOMARKERS
TARGET COMPOUNDS

Retrospective consumption assessment (detection window ~ 80 h)

PHASE II METABOLISM
non-oxidative

Highly specific for alcohol intake

D. Oppolzer et al., Bioanalysis, 8, 229-251, 2016
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ANALYTICAL OBJECTIVES

• Medium-term monitoring of alcohol consumption 
• Determination of consumption patterns
• Applicability in the workplace

Summerfield S et al., Bioanalysis 24, 2595-2604, 2016
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• Reduction of biological fluid volumes
• Facilitated sampling
• Feasible procedures
• Time- and cost-effective analysis
• Result reliability
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ANALYTICAL ISSUES

Analytes stability
• Unstable in aqueous 

solutions even at -20°C
• Susceptible to 

enzymatic and 
bacterial degradation 
(E. Coli)

Cut-off definition 
• Few studies of controlled 

administration
• High sensitivity needed

Statistically 
significant data

• Wide population 
study 
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ANALYTICAL APPROACH

Analytical methodologies
Liquid Chromatography
Capillary Electrophoresis

• Selectivity
• Sensitivity
• Robustness

Biological samples
Dried Blood Spot (DBS)
Dried Urine Spots (DUS)

• Minimal sampling invasiveness
• Facilitated handling and storage
• Fast and feasible pretreatment
• Sample stability
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Dried Blood Spot (DBS) Dried Urine Spot (DUS)

DBS and DUS can be 
stored for months 

at room temperature 
with minimal risk of 

sample degradation: 
most enzymatic and 

non-enzymatic reactions 
are blocked due to 

water loss

A. Redondo et al., Analytical and Bioanalytical Chemistry, 402, 2417-2424, 2012

MICROSAMPLING
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Analytical methodologies
Liquid Chromatography
Capillary Electrophoresis

• Selectivity
• Sensitivity
• Robustness



Instrumental 
methods
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ADVANCED ANALYSIS

Michele Protti
EBF 5th YSS
21-22 March 2019
Bologna, Italy
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LC-MS/MS
• High sensitivity
• High selectivity
• Wide range of linearity

CE-DAD

HPLC-DAD

HPLC-ED coulometric

→ effective screening methods → reliable screening and confirmation



LC-MS/MS

HPLC-ED

CE-DAD 

HPLC-DAD 

Phase 1
Development 

and 
validation

Phase 2
Controlled administration

Phase 3
Application to 

workplace
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CONCLUSION
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Definition of significant EtG and EtS cut-off 
values to discriminate abstinence states, 
"accidental" intake, acute and chronic 

consumption

Miniaturised biological matrices facilitates the 
monitoring of a large number of subjects and 

simplifies the entire analytical procedure through 
a fast but effective and high throughput protocol

Development and validation of sampling, 
pretreatment and analysis strategies
common to both biological matrices

Effective 
workplace 
application

Two data sets
obtained were 

compared

Range of plasma 
and urinary 

concentrations
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