
Introduction

     Ethyl glucuronide (EtG) and ethyl sulfate (EtS) 
are minor nonoxidative direct biomarkers of ethanol 
ingestion.1,2  The 2-5 day detection window of EtG and 
EtS is superior to direct ethanol measurements, which 
is approximately 1 hour per standard drink.1,2  The sen-
sitivity of EtG and EtS in urine for beverage ethanol 
consumption is greater than 90 percent and is therefore 
an extremely important assay for the early detection 
of relapse in alcohol abstention programs.1,2  Other 
indirect markers, such as CDT, GGT, MCV, EDAC, 
WBAA, and FAEE have sensitivities of less than 90 
percent3 and are therefore useless as a key indicator of 
relapse.
     The controversy outlined in the Substance Abuse 
Treatment Advisory4 raises the issue of the detection 
of EtG and EtS in urine as being too sensitive.  To date, 
there is little if any published data on the correlation 
of unintentional ethanol exposure and the detection of 
EtG and EtS in urine.  
     One possible source of unintentional ethanol in-
gestion is the use of ethanol containing mouthwashes 
and breathsprays.  These products can contain between 
8-26% ethanol by weight.  A typical 32 fluid oz pack-
age of ethanol containing mouthwash can contain up to 
20 standard 12g drinks.  Ethanol is easily absorbed in 
the oral cavity and inevitably some will trickle down 
the back of the throat.

Experimental

     The use of mouthwash was studied by using Target 
Brand Antiseptic Mouthrinse –Spring Mint (ethanol 
21.6%) as described on the package directions, which 
indicates a 20 mL dose (3/4 capful) swished between 
the teeth for 30 seconds.  After both subjects dem-
onstrated negative EtG and EtS baseline results, this 
procedure was initiated and carried out once an hour 
for eight hours.  Urine specimens were collected at 2 
hours, 4 hours, 6 hours, 8 hours, and 16 hours (first 

void next morning).  The specimens were analyzed 
at USDTL for creatinine and ethanol on an Olympus 
AU640 using standard protocols.  The limit of detec-
tion for urine ethanol was 3 mg/dL.  EtG and EtS de-
terminations were performed at USDTL using stand-
ard protocols on an API 2000 LCMSMS.  The limit of 
detection for EtG and EtS was 38.7 ng/mL and 7.2 ng/
mL, respectively.

Study subjects

     The two subjects that volunteered for this study 
are employees of USDTL.  Subject A was a 64 kg 44 
year old white female.  Subject B was a 127 kg 41 year 
old white male.  Both subjects are self reported social 
drinkers who abstained from social drinking during 
study segments.

Results

    Urine specimens for each subject were captured at 
2 hours, 4 hours, 6 hours, 8 hours and 16 hours (first 
void next morning).  The results obtained for the urine 
specimens are outlined in Table 1.  For purposes of 
comparison, the results were normalized to a creati-
nine level of 100 mg/dL in Table 1.  Normalized EtG 
results are shown in Chart 1. Normalized EtS results 
are shown in Chart 2.
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Table 1.  EtG and EtS results from Mouthwash Study

Discussion

     Ethyl glucuronide and ethyl sulfate are very sen-
sitive direct biomarkers of ethanol intake, both inten-
tional and unintentional.  This study demonstrated that 

it is possible to generate detectable concentrations of 
EtG and EtS by using ethanol-containing mouthwash 
as directed on the manufacturer’s label with as few as 
2-3 rinses.  The highest EtG and EtS concentration 
achieved using the ethanol containing mouthwash an 
excessive number of times over an eight-hour period 
of time was 366 ng/mL and 73 ng/mL, respectively.
     The data generated for this study was comparable to 
recently published data.5 The published study listed a 
maximum EtG concentration of 345 ng/mL for one in-
dividual ninety minutes after using 4 ounces of Cepa-
col (ethanol 12%) over a 15 minute period.   Our study 
generated a maximum of 366 ng/mL after 6 hourly 
doses of Spring Mint (ethanol 21.6%).
In conclusion, it is imperative that individuals partici-
pating in a program that requires ethanol-abstinence 
choose mouthwashes that do not contain ethanol for 
their personal hygiene.  On the other hand, mouthwash 
cannot be used as an explanation for concentrations of 
EtG and EtS that are significantly higher than those 
demonstrated in this study.
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Sub-
ject

Time 
(hours)

Creati-
nine (mg/
dL)

Ethanol 
(mg/
dL)

EtG 
(ng/
mL)

EtS 
(ng/
mL)

Nor-
malized 
EtG

Nor-
malized 
EtS

A 2 151 <LOD <LOD <LOD <LOD <LOD

A 4 136 <LOD 162 28 119 20

A 6 118 <LOD 115 22 97 18

A 8 117 <LOD 72 29 61 24

A 16 153 <LOD <LOD 37 <LOD 24

B 2 170 <LOD <LOD 22 <LOD 12
B 4 174 <LOD 271 48 155 27
B 6 188 <LOD 366 57 194 30
B 8 178 <LOD 212 73 119 41
B 16 247 <LOD 121 47 48 19

Chart 1:  Normalized EtG Concentrations versus 
Time
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Chart 2:  Normalized EtS Concentrations versus 
Time
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