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Since the beginning of the mass production of plastics in the 
middle of the 20th century, plastic has become an essential 

material in everyday life with steadily increasing production volume. In the be-
ginning of the 1970’s small plastic particles were reported to occur in the marine 
environment for the first time. It has been suggested that these particles might 
transfer environmental pollutants, which sorbed from the surrounding water, 
into organisms upon ingestion. During the last decade microplastics, with sizes 
smaller than 5 mm, have been recognized by scientists as emerging pollutants 
in the marine environment. Although several studies reported the occurrence 
of microplastic particles in the world’s oceans, no harmonized protocols for 
sampling and handling of the microplastic samples exist. Also the potential 
toxicological risks that microplastics might pose to the marine ecosystems are 
not well understood yet.

The overall aim of this thesis was to assess the importance of microplastics 
as a threat to marine ecosystems by exposure to plastic associated chemicals, 
including sorbed environmental pollutants as well as plastic-derived chemicals 
such as additives, and monomers. Better knowledge was gained about the oc-
currence of microplastics in surface waters surrounding Sweden by comparing 
two sampling techniques, trawl and in situ pump. In vitro reporter gene bioas-
says were combined with chemical analysis to assess different polymer types of 
aquatic deployed pristine plastic pellets for their potential to induce receptor–
mediated pathways and to sorb different groups of environmental pollutants. 
The contribution of target pollutants to the observed bioactivities was examined 
by employing potency-balance calculations. Focus was on the aryl hydrocarbon 
receptor-mediated pathway, but other pathways, such as the estrogen receptor-
mediated pathway, were investigated as well. Conclusively, the plastic pellets 
induced bioactivities in most tested pathways which varied by type of polymer, 
and the contribution of the targeted environmental pollutants to the observed 
bioactivities was low in most samples. Concentrations of microplastics > 0.3 
mm in surface waters around Sweden were observed to be low and the findings 
of this thesis suggest that the tested polymers with sizes 2-4 mm will not lead 
to an increased risk for marine ecosystems in terms of exposure to chemicals.
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