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First of all, I wish all of you a happy and producve 2015! I hope this year
will be full of important scienﬁc discoveries for all of you and I wish everyone the best in whatever endeavours they undertake this year.
In this newsle$er, you can read all about the secondment experiences of Bram Miserez in Antwerp, Belgium, and of the experiences of Nikolaos
Rousis at the University of Bath, UK. Marie Mardal will be featured in an arcle about reaching out to the non-scienﬁc community. This me, Who is..?
will focus on Juliet Kinyua, who currently works at the University of Antwerp
but whose work has taken her from Kenya to the USA.
A special interest arcle involving Ann-Kathrin Ostermeyer from
EAWAG, Switzerland, discusses all the details about bioﬁlms and the reasons
why they are of crucial importance in wastewater research.
So, please enjoy this ﬁrst newsle$er of 2015!
Best,
Janelle van Wel
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SPECIAL POINTS OF INTEREST
• Read about what Ann-Kathrin
Ostermeyer does with bioﬁlms
in Switzerland
The SEWPROF MC ITN project, ‘A
new paradigm in drug
use and human health risk assessment: Sewage proﬁling
at the community level’ is funded
by the European Union’s
Seventh Framework Programme
for research, technological
development and demonstraon
under grant agreement
[317205].

SECONDMENT EXPERIENCES:
BRAM MISEREZ
In December, postdoc Bram Miserez went on his second secondment to his
own country, Belgium. He spent two weeks in the lab of Adrian Covaci, Alexander van Nuijs and Juliet Kinyua and their non-SEWPROF colleagues, analysing pooled urine samples on their LC-QTOF.
“When we at TICTAC collect pooled urine, we can’t analyse it ourselves as we
lack (or lacked, depending on how much faith you have in our second hand
LC-QTOF) LC-HRMS capacity to do the analysis ourselves,” he says. Luckily,
a lot of the SEWPROF labs do have LC-HRMS and in the case of Antwerp University, Juliet (Kinyua, red.) has been developing a method to screen for drugs
of abuse and new psychoactive substances. The London samples should be an
ideal testing ground for this method.
Running the samples is quite straightforward: after hydrolysis, the samples
are injected onto LC-QTOF and a lot of data is generated. After two days of
analysis, data analysis could start and it hasn’t finished since, even though Juliet and Bram were helped by Noella, another post-doc from the UA. The plan
is to get multiple publications from all the data.
Bram goes on to say that his stay in Antwerp wasn’t all about work, although
he didn’t get to know a new country. “I could stay at my place in Ghent and
even have Juliet over for dinner. It was the ideal stay just before Christmas!”
Bram Miserez currently works for TICTAC, London, UK.

“I got to know a new and exciting lab filled with friendly, hard-working scientist. Another advantage was that I could stay at my place in Ghent and even have Juliet over
for dinner. It was the ideal stay just before Christmas!”- Bram Miserez

REACHING OUT: MARIE MARDAL
As a part of ESOF (European Science Open Forum) a science festival was
held in the ’city of Carlsberg’ in Copenhagen, Denmark. The aim of this
science festival was showing the general public and school children how
awesome science is, to show how our research can be important for their
everyday life and simply to brag about our research.
Marie helped make a ’science quiz’ for pupils (9-14 years) (and whomever
else was interested). She goes on to explain how they asked some questions
in English and Danish about famous, Danish scientists and Marie Curie (as
it was arranged by the Marie Curie Alumni Association). They discussed
with the pupils what they had learned about the subjects in physics, and
how the scientists discoveries affected our every day life. The pupils
received awards at the end of the day. It was very interesting both for the
pupils as well as the presenters!
Marie Mardal works at the University of Saarland, Germany.
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SECONDMENT EXPERIENCES:
NIKOLAOS ROUSIS
Nikolaos Rousis did his second secondment at the University of Bath, England in October and November 2014. He worked with the group of Dr.
Barbara Kasprzyk-Hordern and he worked in close cooperation with Erika
Castrignanò.
He was given the chance to work in field that was new to him, which is
called “Enantioselective chromatography”. The application of chiral liquid
chromatography coupled with tandem mass spectrometry to analysis of
chiral pesticides is relatively new and therefore Nikolaos aimed to develop
a chiral method for the determination of chiral pesticides and their human
urinary metabolites in environmental samples by LC-MS/MS.
Furthermore, reporting on his secondment there, Nikos says that the
greatest challenge that he faced was to perform a simultaneous enantiomeric separation of the compounds which belong to different classes
(different functional groups), using the same chiral column.
Nikolaos Rousis is working at the IRCCS – Institute for Pharmacological Research Mario Negri in Milan, Italy.

“I will always cherish my stay in the U.S and Belgium for getting me out of my
comfort zone, advancing my career and boosting my educational experiences.” Juliet Kinyua

WHO IS…. JULIET KINYUA?
Juliet Kinyua has been born and raised in Nairobi, Kenya. She left her home
country to pursue a Master’s degree in Forensic Science at Texas Tech University in the U.S.A. The program was very broad and intense and that was
where she developed an interest in forensic toxicology. Juliet’s master’s project was in investigating application of sewage-based epidemiology (SBE) in
Texas and she really enjoyed this work. Through an unforeseen networking
opportunity with TicTac organization, she learned of the SEWPROF project.
“The project intrigued me,” she says, “and I wanted to be a part of such a
multidisciplinary collaborative network.”
Juliet states that settling so far away from home meant integrating in environments with differences in culture and this was a challenge. However, she
asserts that it has been a very rewarding experience learning how survive
outside her comfort zone. “I have learnt a lot about myself and others by
being exposed to such different cultures and people. I cannot really compare the three (Kenya, USA, Belgium, red.) since I had unique experiences
in each place which were by far influenced by my approach/attitude to
various situations.”
As one of the advantages of working within the SEWPROF project, Juliet
mentions that you get to contribute to filling the gaps of the SBE puzzle
while developing and honing relevant skills. Additionally, the secondment
opportunities expose you to new research environments where you can develop new skills. “I appreciate being a part of the SEWPROF team and the
holistic approach to tackling research questions. I believe the skills acquired and the multicultural experiences will advance my personal growth
and my career (on an international scale)!”
Juliet Kinyua is carrying out her PhD-research at the University
of Antwerp, Belgium.
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Focus on the work of AnnAnn-Kathrin Ostermeyer

FURTHER READING
Under presumably favorable
environmental conditions
(aerobic, 20 °C) adding two
different suspended sewer biofilms substantially increased
transformation of cocaine and
its metabolite benzoylecgonine
and amphetamine compared to
reactors containing only wastewater (WW). Carbamazepine
and diclofenac concentrations
were stable in all treatments.
Transformation studies conducted in WW only (i.e. no biofilm) might underestimate the
transformation of TDRs indicating biofilms need to be included in future in-sewer
transformation studies.
A-K Ostermeyer, Morgenroth, E., Ort, C.(2014) Insewer transformation of illicit
drugs in wastewater. 13th International Conference on Urban Drainage, Sarawak, Malaysia, 7-12 September 2014
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At the Swiss Federal Institute of Aquatic Science and Technology (Eawag)
Ann-Kathrin Ostermeyer works as a PhD-student on what happens to
wastewaster during the transport period from toilet flush to wastewater treatment plant. In this special article, you will find out more about what AnnKathrin is currently focusing on, why it is important to find out what happened
in the sewage system itself and how this knowledge can be used to improve
wastewater epidemiology methodology.
What exactly does your project entail?
The focus of my work is to understand what happens to the illicit drugs of interest during their transport from the toilets to the wastewater treatment plant.
Some of the illicit drugs and metabolites can be transformed by microorganisms and other chemical and physical processes occurring in the sewer. Therefore, we wouldn’t measure the correct amount of excreted drug at the treatment plant. The average residence time of a drug in a sewer network can last
from 1 hour up to 24hours depending on the specific network system. The sewer design (gravity sewers, pressurized sewers) and operation influences the
properties of the wastewater environment (redox potential, pH, dissolved oxygen). These conditions show a high temporal and spatial variability within a
sewer catchment, which are indirectly integrated in the structure and composition of the biofilm growing on the sewer pipes. Biofilms from varying locations
might, therefore, express a different potential to transform the illicit drugs. The
few drug transformation studies to date mostly used only wastewater in their
batch setups and did not assess the effect of sewer biofilms. However, a recent
study shows that the presence of biofilm can influence the transformation of

illicit drugs. To assess the range of potential in-sewer transformation on illicit
drugs, I am mimicking different sewer
conditions in laboratory experiments. In
these 24h batch studies I test the stability
of the illicit drugs under specific sewer
conditions. Currently, my focus is on the
gravity sewer with aerobic to anaerobic
conditions during summer times. For
this, I use Erlenmeyerflasks on a shakertable to generate the aerobic conditions.

One of these conditions in the sewer
system is the presence of biofilm
that you already mentioned. What
is a biofilm exactly?
In my experiments I account for the sewer
biofilms that are growing on the sewer walls. Most microorganisms live and grow
in aggregated forms, so called biofilms, where the bacteria are embedded in a matrix of extracellular polymeric substances. The environmental conditions, e.g. the wastewater constituents, the flow rate, temperature, pH,
etcetera influence the biofilm composition (e.g. which bacteria are dominant, how fast the biofilm grows etcetera). Therefore, each biofilm is
unique. My goal is to find out if different sewers have different enough
biofilms that then transform the illicit drugs to varying degrees. It takes a long time to grow a mature biofilm in the laboratory under realistic conditions. So I decided to start by testing suspended biofilm that I
collected from real sewers. This allows me to test the transformation
potential of many different biofilms.

The experimental set-up
on a shaker-table

What are the main results of your work so far?
Several drugs show increased transformation if biofilm is present. In
the current back-calculation method we don't account for any substance loss in the sewer, however, my preliminary results show that certain
substances can transform in the sewer and we have to account for that
loss. It is necessary to identify a correction factor for the drug stability
during the in-sewer transport that needs to be added to the backcalculation equation of illicit drug use. Transformation studies conducted in wastewater only (i.e. no biofilm) might underestimate the
transformation potential of the environmental conditions in sewers on
the illicit drugs. Accounting for the in-sewer transformation of the illicit drugs
improves the accuracy of the current back-calculating of the illicit drug consumption.

For an interesting paper on the preliminary results of Ann-Kathrin’s
study, see the proceedings of the 13th International Conference on
Urban Drainage on the previous page.

Ann-Kathrin taking a
wastewater grab sample
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RESEARCH HIGHLIGHT

Future events

While sewage-based epidemiology
(SBE) has been applied for the estimation of classical illicit drugs, only few
studies investigated new psychoactive
substances (NPS). These compounds
mimic effects of illicit drugs by introducing slight modifications to chemical
structures of controlled illicit drugs. In
this paper, the optimization, validation,
and application of an analytical method
using liquid chromatography coupled
to positive electrospray tandem mass
spectrometry (LC-ESI-MS/MS) for the
determination of seven NPS
(Methoxetamine (MXE), butylone,
ethylone, methylone, methiopropamine
(MPA), 4-methoxymethamphetamine
(PMMA), and 4-methoxyamphetamine
(PMA)) in sewage is described. Sample
preparation was performed using solidphase extraction (SPE) with Oasis MCX
cartridges. The method was applied on
sewage samples collected from sewage
treatment plants in Belgium and Switzerland in which all investigated compounds were detected, except MPA and
PMA. Furthermore, a consistent presence of methoxetamine has been observed in most of the sewage samples at
levels higher than LLOQ.

•

Kinyua, J., Covaci, A., Maho, W.,
McCall, A.K., Neels, H., and van Nuijs,
A.L.N (2015). “Sewage-based epidemiology in monitoring the use of new
psychoactive substances: Validation
and application of an analytical method
using LC-MS/MS”, Drug Testing and

•

5th SEWPROF training course / 2nd SCORE COST training school: Method validation
and quality control—29-30 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 Research, Norway
3rd SEWPROF Training Course: Analytical techniques for biomarkers analysis - March
2014, KWR Watercycle Research Institute, The Netherlands
4th SEWPROF Training Course / 1st SCORE COST Training School: Assessing human
health and lifestyle by sewage epidemiology - September 2014, Mario Negri Institute for
Pharmacological Research, Italy
1st SCORE/COST Working Group organized by Water Services Cooperation, Malta
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