
 

FIRST SEWPROF NEWSLETTER 

Hello SEWPROF researchers and other interested parties! 
During the 4th  SEWPROF Training Course in Milan (see also the story on 
page 3) I volunteered to be the editor of the SEWPROF newsletter. I am   
Janelle van Wel and I work at Antwerp University, Belgium, for the SEWPROF 
project as one of four experienced researchers.  
 SEWPROF is an Initial Training Network funded from the People 
Programme (Marie Curie Actions) of the European Union's Seventh Frame-
work Programme. The network combines expertise in analytical and environ-
mental sciences, mathematical modeling, pharmacology, toxicology, clinical 
studies, social and health sciences and water engineering. SEWPROF links 16 
leading European Institutions in the field of waste water and drug research.  
 A total of 11 early stage researchers and 4 experienced researchers 
are currently being trained in the network. One of the biggest strengths of 
the Marie Curie framework is that all researchers within the network get the 
opportunity to travel to the European institutions contained therein. Hereby 
they gather invaluable experiences in other labs than their own. Within the 
network, these are called secondments. All 15 SEWPROF researchers will 
visit two or more centers other than their own to learn new research tech-
niques,  get the opportunity to work with advanced equipment, collaborate 
on big European projects or to further cooperation between institutions in 
general.    
 In the competitive Academic world, being able to show you are flex-
ible, able to work within different fields and institutes as well as being inter-
nationally oriented will give you a big advantage over other researchers for 
the rest of your career. This is exactly what being part of the SEWPROF net-
work provides. In every SEWPROF newsletter, different researchers will dis-
cuss their experiences while doing their secondments. Also, all researchers 
will have the opportunity to expand on their work.  
 I hope you will enjoy reading this first SEWPROF newsletter as much 
as I enjoyed making it.  

Best,  
Janelle van Wel 

22-10-2014  
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SPECIAL POINTS OF INTEREST 

 Read about the 4th SEWPROF 

Training Course in Milan 

 
The SEWPROF MC ITN project, ‘A 
new paradigm in drug 
use and human health risk assess-
ment: Sewage profiling 
at the community level’ is funded 
by the European Union’s 
Seventh Framework Programme 
for research, technological 
development and demonstration 
under grant agreement 
[317205].  
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“I very much enjoyed the second-
ment in Antwerp because of the 
international atmosphere in the 
lab” - Ann-Kathrin Ostermeyer 

I wanted to study in Europe again and 
when I saw the position advertised I 
jumped at the chance to work in such an 
interesting area. I never realized that it 
was possible to identify and then estimate 
drug consumption from waste water be-
fore starting this work, so it has been an 
eye-opening experience.  
While I have lived in Europe before, em-
barking on a PhD on the other side of the 
world was nevertheless daunting. Initially 
it was difficult being in a country with a 
different language and different culture, 
but eventually I got used to it. The persis-
tent heat, however, is a different story…  
What I really like about this Marie Curie 
program is the ability to engage with 
different countries/cultures/institutes 
through the secondments and training 
courses, also furthering collaboration be-
tween the ESRs and their institutes.  
My project is primarily associated with 
exploring the potential of TOF MS for 
screening drugs of abuse and metabolites 
in water as well as investigating non-
target approaches.  
 
 

 
 
 
 
 
 
 
 
 
 

In addition, I have spent a long time trying 
to develop a (simple) retention time pre-
dictor that can be used for future screen-
ing purposes. This is reaching fruition and 
I hope to be able to implement it in future 
work.  
 
Richard is from Auckland, New Zealand. 
As of the end of April 2013, he is a PhD 
student in analytical chemistry under the 
tutelage of Professor Felix Hernandez at 
Universitat Jaume I in Castellon, Spain.  

SECONDMENT EXPERIENCES:  

ANN-KATHRIN OSTERMEYER 

WHO IS…. RICHARD 

BADE? 

My first secondment brought me to land of beer, chocolates and waffles, 
where in Antwerp I worked together with Juliet Kinyua on improving my ana-
lytical skills. As one of the two environmental engineers in the project, I as-
sess the transformation of drugs during their transport in sewers.  

At my host institute Eawag (Switzerland), I conducted batch experiments and 
brought my samples to Juliet, so that we could further analyze them for 
transformation products. On the picture Juliet and I are posing together with 

Foon Lai, who was visiting from University Queens-
land, Australia. 

In March 2014, Ann-Kathrin Ostermeyer joined Ant-
werp University, Belgium,  from 
EAWAG, Switzerland, for a second-
ment of a month.  

RESEARCH HIGHLIGHT 

Mephedrone is a cathinone that has 
been banned in the UK since 2010, but 
remained quite popular. Banning drugs 
is intended to reduce harm by limiting 
access and causing a reduction in puri-
ty, although this may cause overdoses 
when users cannot predict the correct 
dose. A method for quantitative analy-
sis of mephedrone was developed and 
street mephedrone samples from South 
Wales, an area were mephedrone use is 
high, were collected between Decem-
ber 2011 and March 2013. The purity of 
the samples decreased over he studied 
period. Cutting agents were identified 
by FTIR. The most common cutting 
agents were monosodium glutamate 
and creatine. Surprisingly, no adul-
terants, such as the topical anesthetics 
that are used to cut cocaine, were 
detected. None of the cutting agents in 
mephedrone is toxic. 

Miserez, B., Ayrton, O., Ramsey, J., 
Analysis of Purity and Cutting Agents in 
Street Mephedrone Samples from South 
Wales, 2014, Forensic Toxicology, 
32:305-310 
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“I was proud of promoting science to youngsters through the Marie Skłodowska-

Curie programme as students were very excited about my positive feedback in a 

scientific career and they were hopeful for their future prospective” - Erika Cas-

trignanò 

In April of this year, I did a secondment at KWR, the Dutch Research Institute 

for the Water Cycle, at Nieuwegein in the Netherlands. Together with Erik 

Emke, I analysed samples form the Netherlands so I could learn how to per-

form waste water analysis by large volume Solid Phase Extraction (SPE) and 

High Resolution Mass Spectrometry (HRMS) on an Orbitrap instrument. I also 

did retrospective analysis of samples looking for new psychoactive substanc-

es. Together with Ana, I will now try to conform those findings and hope to 

write a paper on it later this year. 

Bram Miserez is working in London, UK, at TICTAC Communications Ltd. as 

an analytical chemist. He is currently involved in the SEWPROF project as 

Experienced Researcher and specialises in the analysis of drugs of abuse and 

the identification of new psychoactive substances in the 

UK. 

SECONDMENT EXPERIENCES: BRAM MISEREZ 

  3 

As part of informing the general 
public about science and SEWPROF, 
Erika Castrignanò gave a 
“Spectroscopy in a suitcase” work-
shop at Kingdown School in Warmin-
ster on 10th July 2014. 

Spectroscopy in a Suitcase provided 
the school to have access to robust 
and portable spectroscopic equip-
ment. This workshop was aimed to 
promote science to the General Cer-
tificate of Secondary Education 
(GCSE) students. I delivered some 
challenging hands-on experiments, 
such as: 

 analysis of aspirin tablets made 
by the students during the scho-
lastic year, 

 building of a portable spectrom-
eter, 

 “murder in a lab” workshop: it 
consisted of a simulation of a 
murder case by poisoning in 

order to establish the cause of 
death by using infrared analysis 
to discover the functional 
groups present in the chemical 
samples collected. The students 
also establish the identity of the 
medicine found by library com-
parison of the NMR and MS 
spectra. 

During this workshop, the students 
felt free to ask any kind of questions 
about the choice of a scientific facul-
ty and how to become a scientist. 

Erika Castrignanò is currently work-
ing with Dr. Barbara Kasprzyk-
Hordern on the enantiomeric profi-
ling of chiral biomarkers at the Uni-
versity of Bath, UK.  

 

REACHING OUT: ERIKA CASTRIGNANÒ 



 

 

  4 

TRAINING COURSE 4: ASSESSING HUMAN HEALTH 

AND LIFESTYLE BY SEWAGE EPIDEMIOLOGY 

The first joint SEWPROF and SCORE COST training school  took place on 
17 and 18 September 2014 at the Istituto di Ricerche Farmacologiche 
Mario Negri, Milan, Italy. The training course was titled “Assessing hu-
man health and lifestyle by sewage epidemiology”. For the SEWPROF 
researchers it was already the 4th time a Training School took place, 
but for the researchers joining from the related SCORE COST action it 

was the first time. All presentations can be found on the SCORE COST website 
(http://www.score-cost.eu). 
 

Although the official training started on the 17th of September, the 
day before included the mid-term review of the SEWPROF project. All ESRs and 
ERs had to give a presentation on their projects and the progress of the project 
was checked by the project officer. After the SEWPROF progress was deemed 
acceptable, all researchers were treated to a lovely dinner. However, no one 
knew what was in store for us. After a short walk through the beautiful city of 
Milan we found ourselves waiting in front of a bus stop. Everyone was curious 
and excited to know what we were waiting for, and no one was disappointed! 
An old city tram stopped, and we got in. That night, we not only got a sight-
seeing tour of Milan from the comfort of the tram, but were also served deli-
cious food on the way.   

The first day  of the training course focused on molecular toxicology 
and human pharmacokinetics (including substance misuse). We were wel-
comed by Sara Castiglioni and Ettore Zuccato from the Mario Negri institute. 
The first speaker, Jane Mounteney from the European Monitoring Centre for 
Drugs and Drug Addiction (EMCDDA) discussed  the latest trends and develop-
ments in Europe’s drug situation.  

 

Participants of the 4th SEWPROF training course in front of the Castello Sforza, Milan 

http://www.score-cost.eu


 

The two lectures by Jørgen Bramness (University of Oslo) focused on the pharma-
cology and pharmaco-epidemiology of prescription drugs such as benzodiazepines with 
abuse potential. From the University of Saarland, Markus Meyer presented an overview of 
pharmacokinetic processes and focused on new tools to perform studies on the metabo-
lism of drugs. Hereby, he illustrated the importance of detailed knowledge of pharmacoki-
netics for the analysis of  drugs in waste water.  

The final lectures before lunch were given by Barbara Karsprzyk-Hordern 
(University of Bath) and Christoph Ort (Eawag-Aquatic Research). Barbara Karsprzyk-
Hordern gave a lecture on the profiling of chiral drugs in wastewater-based epidemiology. 
She discussed how enantiomeric profiling of chiral drugs contributes to making the distinc-
tion between legal and illicit use of drugs as well as the verification of the potency of 
abused drugs. Christoph Ort talked about current approaches used to estimate the num-
ber of inhabitants served by a sewage treatment plant and population dynamics. The last 
talks of the day took place after lunch. Luigi Cervo (Mario Negri Institute) presented sever-
al examples of long-lasting neuroplastic changes related to drug abuse (but also good news 
on brain plasticity!) and Sara Castiglioni showed how pharmacokinetic studies can be used 
to identify potential environmental contaminants. 

In the late afternoon an interesting excursion was planned to the Wastewater 
Treatment Plant of Milano Nosedo. This is the biggest treatment plant in Milan that has 

only been in operation since 2003 and collects 50% of urban wastewater from the city. 
After the afternoon outing, it was back to city of Milan for the evening pro-

gramme. The evening of the second day, we were treated on pizza!  Everyone enjoyed at 
least one, however, there are rumors some ordered two… Being Italian, even their pizza 
had to be covered with Nutella, which tasted great even though the idea was strange at 
first.  
On the second day, the focus was on pharmaco-epidemiology and sewage-based epidemi-
ology. In the first presentation, Ettore Zuccato focused on the potential advantages and 
limitations of waste water research. Caleb Banta Green from the University of Washington 
discussed the usefulness of waste water epidemiology for public health intervention as 
well as the ethical implications of doing so. Next was Sara Castiglioni, who gave a presen-
tation on the practical application of sewage-based epidemiology to estimate drug con-
sumption at community level. This subject was extended by Malcom Reid from the Norwe-
gian Institute of Water Research who spoke about the application of waste water epidemi-
ology to monitor alcohol consumption. Finally, Renzo Bagnati presented data from a study 
on the presence of pharmaceuticals in waste water at sport events, focusing on steroid 
abuse.  

After lunch all participants were divided into groups for a practical application of 
sewage based epidemiology. We were given case studies of real-life waste water sampling 
issues and were asked to give a description of possible problems that would be encoun-
tered in sampling, issues due to the pharmacokinetic profile of the substance and back-
calculation of consumption. Each group voted a rapporteur and the results were shared in 
a final common presentation and discussion. 

Following this last activity, most visitors said goodbye to Milan and went back 
home. Many thanks go out to Sara Castiglioni, Ettore Zuccato, Emma Gracia Lor and Niko-
laos Rousis for organizing such a nice training course with interesting topics and a great 
social programme! 
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Focus on the work of Zhugen Yang 
Zhugen’s project focuses on the development of multichannel biosensors 
for the detection of human biomarkers (such as DNA, proteins) in sew-
age, aiming to evaluate public health on a community level based on 
wastewater epidemiology. This emerging biosensing technology will play 
a significant role in the detection of human biomarkers. Biosensors are 
devices that provide sensitive detection of analytical targets, such as 
DNA, that can enable real-time monitoring. More importantly, the sam-

ple volume is typically very small and often requires minimal processing. Since 
his project is quite different from most of SEWPROFs other research and re-
quires a very different set of skills, I asked Zhugen some questions regarding his 
work.  
 
What kind of biomarkers do you focus on and why are these important for 
public health? 
Currently, I am focusing on the detection of protein and DNA biomarkers that 
have potential to be identified as ‘population biomarkers’, having relevance to 
public health. For instance, we managed to detect human-specific mitochondrial 
DNA from wastewater, and it was reported that the mutation of mitochondrial 
DNA specifically relates to breast cancer biomarkers that are released into the 
sewage with urine. Based on the concept of wastewater epidemiology, it is pos-
sible to evaluate the public health condition by analysing the ratio between mu-
tated genes and normal genes in sewage samples. 
 
These biomarkers will be sensed by biosensors that you will develop. What 
exactly is a biosensor? How do they do what they do? Can you give an exam-
ple?  
A biosensor is a small device with a biological element (antibody, protein, DNA 
etc) that generates a signal in the presence of an analytical target (analyte). The 
signal is generated by a transduction element (electrochemical, optical, piezoe-
lectric, etc.) and this signal is processed by microelectronics to provide a mean-
ingful output to the user. Blood glucose strip is a good example of commercial-
ized biosensor. The following scheme illustrates a typical electrochemical DNA 
sensor in the lab and it measures the change in current before and after the hy-
bridisation of single-stranded DNA with the complementary DNA sequence on 
the electrode.  

Secondment experiences:  

Zhugen Yang 
I stayed in NIVA (Oslo, Nor-
way,  Aug. 2014) for one 
month, and focused on 
the identification of potential 
population biomarkers from 
sewage for monitoring public 
health. The mitochondrial DNA 
biomarker was extracted 
and analysed from sewage 
samples. It is human-specific 
with the potential to 
be identified  as disease bio-
marker. My impression of NIVA 
is very positive. It is an incre-
dibly dynamic and efficient 
research institute. The facility is 
prestigious, and I found my 
colleagues were friendly and 
easy-to-talk to. You certainly 
have lots of opportunity to talk 
with colleagues from diffe-
rent backgrounds.  

Surface Plasmon Resonance (SPR) 
machine 
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How complicated is it for a biosensor to make sense of all the 
biomarkers for health that are present in wastewater? 
The major challenge is the non-specific adsorption in 
wastewater, as it is a really complicated matrix that will also vary 
sample-to-sample.  However, we can custom design the sensors’ 
active surface to limit this non-specific adsorption. It is also pos-
sible to develop high-throughput sensors for the detection of 
biomarker panels using microarray and microfluidic technology.  
 
Are there other advantages for wastewater research to use 
biosensors, except to decrease the amount of wastewater you 
need? 
Biosensors provide a fast response using very small sample vol-
umes and it provides an extremely sensitive platform for the 
detection of biomolecules, essential for the study of biomarkers 
in wastewater. More importantly though, is that biosensors are 
designed to be simple to operate, usually being portable, 
handheld devices. Consequently, it's not necessary to send the 
sample to a specialised laboratory and the analysis can be made 
immediately by someone minimally trained.  
 
What can you see in the future for the application of your 
work? How would policy makers, for example, be able to use 
your data? What do you want the public in general to be able 
to get out of your biosensor?  
There are still some challenges that need to be addressed, but 
these emerging techniques are now beginning to attract increas-
ing attention. Ideally, we expect to use biosensors to quickly test 
wastewater with minimal sample treatment to provide vast 
quantities of useful data. At this stage, the policy makers could 
use the data as a reference, to complement data from classical 
analytical methodologies. The public would benefit from the 
development of these biosensing techniques as one could expect to use similar 
biosensor devices to provide healthcare and environmental monitoring. Actually, 
some biosensors have already been commercialised, such as glucose sensors for 
the treatment of diabetes.    
 
Zhugen Yang works as a postdoctoral researcher at the department of Chemistry 
of the University of Bath, UK.  

Example of a biosensor chip 

and flow system 
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Future events 
 5th SEWPROF training course / 2nd SCORE  COST training school: Method 

validation and quality control—April 2015, University Jaume I, Castellón, Spain 

 

 

 

 

 

 

 

 

 

 

Past events 
 1st SEWPROF Training Course: Human Health and the Environment - April 

2013, University of Bath, Bath, United Kingdom 

 2nd SEWPROF Training Course: Sampling, sample handling, storage and 
sample preparation - September 2013, Norwegian Institute for Water  Re-
search, Norway 

 3rd SEWPROF Training Course: Analytical techniques for biomarkers analysis 
-  March 2014, KWR Watercycle Research Institute, The Netherlands 

 4th SEWPROF Training Course / 1
st
 SCORE COST Training School: As-

sessing human health and lifestyle by sewage epidemiology - September 2014, 
Mario  Negri Institute for Pharmacological Research, Italy 

RESEARCH HIGHLIGHT 

Sewage profiling as a mean to estimate 
consumption of drugs of abuse is gai-
ning increasing attention. However, 
only scarce data are available so far on 
the impact of microbial biotransforma-
tion on the presence and hence detec-
tability of drugs of abuse and their 
metabolites in wastewater (WW) sam-
ples. The aim of this work was there-
fore to study the biotransformation 
pathways of the novel psychoactive 
substance 3,4-methylene dioxypyrova-
lerone (MPDV) in WW by incubating it, 
based on the OECD guideline 314 A. In 
total, 12 biotransformation products 
were identified after 10 days of incuba-
tion. Three of these biotransformation 
products were previously reported to 
be also rat and human metabolites. No 
additional MDPV biotransformation 
products could be found after incuba-
ting the rat urine and feces samples. 
Instead, the urinary phase II glucuroni-
des were nearly completely cleaved 
after one day of WW incubation. The 
presented study indicates that deme-
thylenyl-methyl MDPV, the most abun-
dant metabolite in human urine, 
should be the best indicator in WW to 
estimate its use.  

Mardal, M., Meyer, M.R. Studies on the 
microbial biotransformation of the 
novel psychoactive substance methy-
lenedioxypyrovalerone (MDPV) in 
wastewater by means of liquid chroma-
tography-high resolution mass spectro-
metry/mass spectrometry, 2014, Sci-
ence of the Total Environment, 
493:588-595. 
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