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Introduction: Thousands of tones of 
pharmacologically active substances are annually 
used in human medicine for treatment and/or 
prevention of illnesses. Pharmaceuticals residues in 
the environment and their potential toxic effects have 
already been recognized as an emerging research area 
in environmental chemistry. A better knowledge of 
the occurrence and fate of pharmaceuticals release to 
the environment will attain a proper risk assessment 
for river basins, wetlands and other related 
ecosystems. Concerning the pharmaceuticals market, 
Spain has raised its position over the recent years. 
Such high consumption may lead to the conclusion 
that the problematic associated with the aquatic 
contamination by pharmaceuticals may be an 
important issue that needs to be assessed and, since 
data regarding contamination of Spanish aquatic 
systems is still sparse, it is necessary to set up 
surveys at national or basin scale. In the light of these 
concerns, the aim of the study was to identify the 
loads of pharmaceuticals discharged into the Ebro 
river through municipal wastewater effluents and to 
study their distribution between different phases, i.e. 
water and sediment. 
 
Methods: The sampling of the sediment and the river 
water samples was done at 25 points along the river 
Ebro basin (North-East of Spain), and the effluent 
water was collected from 6 wastewater treatment 
plants (WWTP) that discharge the water into the 
Ebro river. The occurrence of 73 pharmaceuticals of 
major consumption was determined in effluent and 
river water, and in sediment along the basin. Target 
compounds included major analgesics, anti-
inflammatory drugs, antibiotics, β-blockers, 
antihistaminics, lipid regulators etc. To extract target 
compounds from solid samples pressurized liquid 
extraction (PLE) followed by SPE clean up is used, 
while separation and detection is done using high 
performance liquid chromatography coupled to a 
hybrid triple quadrupole – linear ion trap mass 
spectrometer (HPLC-QqLIT- MS/MS).  
 
 

Results: The obtained results showed presence of 32 
compounds in effluent waters in concentrations 
ranging from low ng/L to a few µg/L (e.g. some anti-
inflammatory drugs), while in the river water 
samples concentrations were typically lower than 100 
ng/L due to significant dilution factors.  
 
In sediment samples 25 pharmaceuticals were 
detected in ng/g concentrations. Calculations 
regarding the distribution between aqueous and solid 
phase as well as regarding elimination during 
wastewater treatment were made and discussed.  
 
 

 
 
Figure 1. Example of occurrence of several  
pharmaceuticals in sediment samples 
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