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This study aimed to determine gastric and duodenal ethanol concentrations in 

healthy volunteers arising from the consumption of alcoholic beverages. Five fasting volunteers 
were recruited into a cross-over study. They were asked to drink two standard consumptions of 
beer (250 mL, 5.2% ethanol), wine (100 mL, 11% ethanol) or whisky (40 mL, 40% ethanol). 
Gastric and duodenal fluids were aspirated as a function of time and analyzed for ethanol 
concentrations by static headspace gas chromatography. Ethanol concentrations in the stomach 
and duodenum of fasting volunteers were established as a function of time after intake of 
alcoholic beverages. The average gastric profiles show a Cmax amounting to 3.8% ethanol (n=5, 
SD ±0.4%), 3.9% ethanol (n=5, SD ±2.3%) and 11.1% ethanol (n=5, SD ±6.5%) for beer, wine 
and whisky respectively. This Cmax was followed by a relatively fast, non-linear decline of 
ethanol levels over time. The gastric profiles showed an average Tmax for Beer at 6.0 min (n=5, 
SD ±4.2 min), for Wine at 11.6 min (n=5, SD, ±3.1 min) and for whisky at 11.6 min (n=5, SD 
±4.8 min). The mean duodenal profiles follow the same path as their corresponding gastric 
profiles, albeit with lower percentages of ethanol. The mean duodenal Tmax for the beer, wine 
and whisky condition were 7 min (n=5, SD ±7.4 min), 10.6 min (n=5, SD±6.7 min) and 13.6 min 
(n=5, SD±8.5 min), respectively. Both stomach and duodenum contained less than 0.05% of 
ethanol after 120 minutes. This in vivo study is the first to present physiologically relevant 
gastric and duodenal ethanol concentrations. Relatively low and fast declining ethanol 
concentrations were observed, contrasting current FDA draft guidelines on the in vitro testing of 
formulations with respect to ethanol resistance. This work was supported by the Research 
Foundation Flanders (FWO), grant assigned to Aspirant applicant 11Z2615N. 

 


