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200 pharmaceuticals in marine 

matrices 



What about top predators?



 Gkotsis et al. Assessment of contaminants of emerging concern in European apex predators and their prey by LC-QToF MS wide-scope target analysis. Envir Intern. 

https://doi.org/10.1016/j.envint.2022.107623 

100% 
5 stranded Harbour porpoises 







Common dolphin (Delphinus delfis)

Striped doplhin (Stenella coeruleoalba)



Blubber, liver and muscle samples (n=10)



Laboratory analysis (95 different pharmaceuticals)

Swedish University of Agricultural Sciences



Species Individual 
State of 

the 
sample 

Handling 
procedures Stranding location GPS Sampling date 

(dd/mm/yyyy) 
Age 
class Sex Size 

(cm) Tissue 
Concentration (ng/g) 

Orphenadrine Pizotifen Promethazine 

Delphinus 
delphis 
 

1-20160820_DDE 
 

Recently 
dead 

Necropsy Arrigunaga(Bizkaia) 43°21'22.3"N 
3°01'09.0"W 

20/08/2016 Juvenile Female 151 
liver  0.08 - - 

blubber - - - 

2-20190616_DDE 
 

Recently 
dead 

Necropsy Muskiz (Bizkaia) 
43°21'00.9"N 
3°07'01.3"W 

16/06/2019 Juvenile Female 145 
liver  - - - 

blubber - - - 

5-20210313_DDE 
 

Recently 
dead 

Necropsy Zarautz (Gipuzkoa) 
43°17'18.0"N 
2°09'12.5"W 

14/03/2021 Pup Male 105 
liver  - - - 

blubber - - 0.11 

Stenella 
coeruleoalba  
  

6-20210325_SCO 
 

Recently 
dead 

Necropsy Ibarrangelua 
(Bizkaia) 

43°24'34.4"N 
2°39'19.8"W 

25/03/2021 Juvenile Female 148 
liver  - 0.09 - 

blubber - - - 

3-20190901_SCO 
 Alive Necropsy 

Ibarrangelua 
(Bizkaia) 

43°24'34.4"N 
2°39'19.8"W 

02/09/2019 Juvenile Female 178 
liver  - 0.11 - 

blubber - - 0.22 

4-20200209_SCO 
 

Recently 
dead 

Necropsy Mutriku (Gipuzkoa) 
43°18'28.1"N 
2°23'01.5"W 

02/09/2020 Pup Female 138 
liver  - - - 

blubber - - - 

7-20210513_SCO 
 Alive Necropsy Lekeitio (Bizkaia) 43°21'49.4"N 

2°29'42.5"W 
13/05/2021 Pup Male 138 

liver  - - - 

blubber - - - 

8-20180302_SCO 
 

Recently 
dead Necropsy Zarautz (Gipuzkoa) 

43°17'18.0"N 
2°09'12.5"W 02/03/2018 Adult Male 217 

liver  - - - 

blubber - - 0.45 

9-20190111_SCO 
 Alive Necropsy Armintza (Bizkaia) 

43°25'58.1"N 
2°53'35.7"W 

12/01/2019 Adult Male 221 
liver  - - - 

blubber - - 0.61 

10-20190507_SCO 
 

Recently 
dead 

Dissected 
on the 
beach 

Azkorri (Bizkaia) 
43°22'48.0"N 
3°01'03.9"W 

07/05/2019 Adult Male 233 
liver  0.15 0.13 - 

blubber - - - 

 



• 7/10 dolphins at least 1 pharmaceutical

• Very low concentrations (<1 ng/g)

Only 3 

pharmaceuticals 

> LOD 



ORPHENADRINE PIZOTIFEN PROMETHAZINE

B: Log Kow: 4.05

P:?

B: Log Kow: 4.7

P: Not biodegradable

B: Log Kow: 4.8

P:?



Pharmaceutical Country WWTP Concentration (ng/L)

Orphenadrine

Belgium

Waregem 0.21
Ajjinomoto Omnichem 0.21
Bayer Antwerpen 0.23
Janssen Pharmaceuticals 0.13
Shanks lokeren 0.25
Tack Oostrozebeke 3.36
Taminco 0.16
TWZ Evergem 0.28
Deurne 0.62
Geel 0.37
Agristo 0.22
Ronse 0.22
Hasselt 1.06

France
- 0.14
Givors 0.27

Ireland
Dublin 0.96
Oberstown 0.23

Spain Ulldecona 0.11

Portugal
Parada 0,92
Viana Do Castelo 0,28

Pizotifen Belgium

Ajjinomoto Omnichem 1.91
Colortex 0.53
Tack Oostrozebeke 1.18
TWZ Evergem 1.38

Spain Ulldecona 0.73



What are the sources?



WWTP? Land runoff?



Ship wastewater?
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