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Motivation 
 
 

Pharmaceutical compounds are being used in 
increasing quantities worldwide. After consumption 
human pharmaceuticals end up in wastewaters and 
are transported to wastewater treatment plants 
(WWTPs). Wide ranges of pharmaceutical 
compounds are measured over the last decades in 
WWTPs, surface waters and even in Dutch drinking 
water sources. Due to the concerns and potential 
risks of pharmaceuticals in the environment their 
presence in surface waters is considered as 
undesired. WWTPs should 
be improved to prevent 
pharmaceuticals ending up 
in the environment. 

Technological challenge  
Physical/chemical 
treatment techniques are 
capable of removing pharmaceuticals from 
wastewater. However, these techniques have major 
drawbacks like the formation of (toxic) by-products, 
high investment costs, and high consumption of 
energy and chemicals.  
Though WWTPs are currently not designed to 
remove pharmaceuticals, various studies report  
biological removal of pharmaceuticals in WWTPs. 
However, this removal of pharmaceuticals in the 
WWTPs shows high variation depending on the type 
of pharmaceutical and WWTP design. Suggested is 
that there is a lack of specific microorganisms in the 
WWTP to initiate the degradation process. 
Furthermore, some pharmaceuticals seem 
recalcitrant to biological degradation. Another 
suggestion is that WWTP parameters like retention 
time or redox conditions are unfavourable for 
pharmaceutical degrading microorganisms.  
 

The aim of this research is to biodegrade 
pharmaceuticals through pathways by which similar 
chemical compounds can be biodegraded. We 
hypothesize that microorganisms which can degrade 
structural analogues of the pharmaceuticals are also 
able to break down the pharmaceuticals itself. We 
will use selected structural analogues to enrich pure 
and mixed microbial cultures to biodegrade these 
specific chemical structures and consequently 
remove the associated pharmaceuticals as well. 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
Research interest in this study are: 
 
1)  Understanding how selected pharmaceuticals are 
biologically degraded by using structural analogues 
to initiate the degradation. 
 
2)  Which parameters and conditions affect the 
removal rates and efficiencies. 
 
3) How to transfer the pharmaceutical degrading 
potential into a practical application.  
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