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I started a new project in

April 2019, in the group of
Professor Iwata, with the
funding of Ehime University.
The title of my project is the
assessment of the effects of
pharmaceutical and personal
(PPCP)
contamination on the aquatic
ecosystem. I did my PhD in the University of Turku, Finland
and after that conducted few years as a post doc in the same

care product

laboratory. Before the current project, I was working as a
post doc, funded by JSPS, in the group of Professor [wata.
Throughout my research starting from my PhD project,
I’ve always been interested in how environmental changes
and contamination affect wild animals. In my PhD I studied
the oxidative stress in various organisms; Baltic salmon,
collected from different areas during six years, ringed seals
with different contamination levels and barn swallows during
their migratory lifecycle. In my post doc in University of
Turku, I studied the effects of hypoxia and temperature on
the molecular responses of fish. At the post doc project here
in Ehime University I continued my work on the Baltic
salmon, that had been collected during my PhD. With the
collaboration of Professor Kunisue and Dr. Nguyen, the
persistent organic pollutant concentrations were measured
from the fish and connected with the changes in transcription
and proteome. The main aspects have been the differences
between wild and hatchery reared salmon and the differences
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between cold and warm years and to see if these differences
are similar in various areas of the Baltic Sea. It seems that the
feeding area and the contamination levels affect the
transcriptome and proteome more than origin, wild or
hatchery, of the salmon. Warm years affect especially the
energy metabolism of the salmon. It also seems during cold
years the salmon from more contaminated areas have
increased xenobiotic metabolism, but during the warm years
they have to allocate more energy to cell growth and death
related functions, thus possibly compromising detoxification.

In the current project on PPCP effects, I'm working in
collaboration with Assitant Professor Tanoue. For the past
years PPCPs have raised an increased concern as emerging
environmental contaminants. Reason for this is their ability to
induce physiological effects at low doses. While not all
PPCPs are persistent, their continuous use and release to the
considered

environment means many are

“pseudo-persistent”. A

major concern raised by =i\ |\ AT
the presence of PPCPs in
the aquatic environment
is their ability to interfere
with  the
system to  produce
undesired effects. The
levels of various PPCPs

endocrine

have been monitored
around the world for |
several years and the
effects of most common |

single compounds have
been tested in few

Fig 1: Collecting samples with a net
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organisms in the laboratory,
but there is still a lack of

\ ;{ ;‘ lmowledge on the eiTects

on various  organisms
\M& collected from the nature,
exposed to the mixture of
PPCPs. In this project
organisms were collected
from an urban river in Ehime (Fig 1. & 2.), before and after a
waste water treatment plant (WWTP). The differences
between samples from control (before WWTP) and
exposure (after WWTP) area during spring and autumn will

Fig2: A few sampled organism

be compared as well as the differences between various
organisms such as fish, shrimp and damselfly larvae in the
aspect of PPCP levels and profiles, oxidative stress and
This study will
elucidate especially effects of mixed PPCPs in aquatic

possibly RNA and proteome level.

wildlife and gives also valuable information on which
organisms and parts of the ecosystem are the most
vulnerable.
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Most-Cited Paper Award, Emerging Contaminants
Nguyen Minh Tue (L5555 - SHEMFTERFT  BIRR)

In July 2019, the paper “Comprehensive evaluation of
dioxins and dioxin-like compounds in surface soils and river
sediments from e-waste-processing sites in a village in
northem Vietnam: Heading towards the environmentally
sound management of e-waste” by Suzuki et al. has been
awarded a Certificate of Merit as one of the most cited papers
between 2015 and 2018 in Emerging Contaminants, an
international journal addressing problems associated with
environmental contamination caused by emerging
contaminants and their solutions. The paper was the result of
a collaborative research by Center for Material Cycles and
Waste Management Research, National Institute for
Environmental Studies (NIES), Center for Marine
Environmental Studies (CMES), Ehime University and
Research Centre for Environmental Technology and
Sustainable Development (CETASD), VNU Hanoi
University of Science (Vietnam).
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@ertificate of Merit |
erfificate of Merit §
Emerging Contaminants B
CONTRIBUTION OF RESEARCH TO THE FIELD OF EMERGING CONTAMINANTS I
Presented to
Go Suzuki, Masayuki Someya, Hidenori Matsukami,

Nguyen Minh Tue, Natsuyo Uchida, Le Huu Tuyen, Pham Hung Viet, Shin
Takahashi, Shinsuke Tanabe, Abraham Brouwer, Hidetaka Takigami

In recognition of the most citations to a paper published in
Emerging Contaminants between 2015 and 2018.
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Waste from obsolete electronic devices and appliances
such as computers, TV sets, mobile phones, etc. are among
the fastest growing waste category. Such e-waste contains
considerable quantities of valuable and reusable metals,
plastics, and other materials and represents great values for
recycling. However, the informal recycling of large amounts
of e-waste in developing countries using crude processing
methods such as thermal treatment and open buming has
become a major issue because of the release of a wide range

of toxic substances, including various dioxin-like compounds.

Combustion of polyvinyl chloride (PVC)-coated wires can

generate  polychlorinated  dibenzo-p-dioxins  and

Open buming of electric wires for retrieval of copper

n an e-waste processing villaoe (Bu Daw. Vietnam)

dibenzofurans (PCDD/Fs), which are regulated dioxins.
Thermal degradation of brominated flame retardants (BFRs),
which are plastic additives designed to prevent accidental
fires of electronics, can also generate polybrominated
dibenzo-p-dioxins and dibenzofurans (PBDD/Fs), lesser
known and not yet regulated dioxins. Considering the large
number of dioxin-like compounds formed during informal
e-waste processing, including mixed brominated-chlorinated
compounds, evaluation of the environmental impacts of
dioxin-like compounds and their implications for human in
e-waste processing areas has remained a challenging topic.
Early surveys conducted by CMES in the informal
e-waste processing village Bui Dau (Hung Yen province,
Vietnam) revealed high levels of dioxin-like activities in
house dust, with significant contribution from brominated
dioxins. Following up, the research team in NIES led a
three-year investigation at the site to obtain a comprehensive
mapping of various dioxin emission sources, by analyzing
surface soils and river sediments using chemical analysis of
both chlorinated and brominated dioxins in combination with
bioassay evaluation of the total dioxin-like activities. E-waste
dismantling workshops were found to be the sources of
PBDFs, which were originated from the flame retardants
polybrominated diphenyl ethers (PBDEs) in e-waste plastics.
E-waste burning spots were the emission sources of not only
PCDD/Fs and PBDFs, but also unidentified dioxin-like
compounds, possibly mixed brominated-chlorinated dioxin
analogues. These findings indicate the need to avoid open
buming and open storage of e-waste and to implement
effective wastewater treatment at e-waste-processing
workshops to reduce contamination by e-waste-derived

dioxin-like compounds.
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Exploring the applicability of Advanced Biphasic Systems

based on ionic liquids for screening phenolic contaminants

in biological tissues
NguyenMinh Tue ({E%E558: - SIEAETRRFY #IER)
In September 2018, I visited the Process and Product

Applied Thermodynamics (PATh) group, CICECO Institute
of Materials, Aveiro University, Aveiro, Portugal. The
purposes of the visit was to leamn techniques for
characterization of Advances Biphasic Systems (ABSs) and
to explore the applicability of ionic liquid-based ABSs as
means for extraction and clean-up during analysis of
phenolic contaminants in biological tissues. The trip was
supported by the LaMer Overseas Academic Research
Grants for Young Scientists.

lonic liquids (ILs) are ionic species existing in liquid form

in ambient temperature (Figure 1). With good dispersing
power due to high water solubility and low volatility, ILs are
considered as greener altematives for organic solvents.
Application of ABSs based on ILs for sample extraction has
demonstrated multiple promising advantages such as
improved extraction efficiency, tailorable extraction
specificity, lesser clean-up requirements, milder extraction
conditions and elimination of organic solvent waste!. These
advantages are highly desirable for the analysis of
contaminants in biological tissues, which is a key aspect of
the LaMer project. However, the use of IL-based ABSs for
studies on environmental contaminants and exposome has
not been explored.

This preliminary investigation aimed to test the ability of a
variety of commercially available and custom-synthesized
ILs to form ABS with whole blood, and the feasibility for a
combined extraction/clean-up method using IL-based ABSs
for several types of phenolic contaminants in whole blood
samples. The PATh group was chosen as collaborating
partner based on their extensive experience on ILs and their
application for purification of drugs and biomolecules, and
for metal reclaiming from waste. Five commercially
available ILs were tested with citrate as the salting-out agent:
tributyl ammonium chloride (NuCl), tributyl phosphonium
chloride (P4uCl), butyl methyl imidazolium chloride
(C«£iimCl), butyl methyl imidazolium thiocyanate
(C4CiimSCN), butyl methyl imidazolium dicyanamide
(C4CiimDCA). These ABSs did not show good selectivity,
as most of the blood matrix was found in the IL-rich layer
(Figure 2), and partial matrix isolation was observed for only
C«imSCN  and CsCiimDCA.  Further tests using
custom-synthesized ILs based on the butyrobetaine structure
showed one candidate with good matrix isolation. The

Figure 1. Structures of common ionic liquids



recovery rates, determined after a simple back o ]

extraction of the IL-rich layer, were >90% for
both spiked contaminants: triclosan and
1-hydroxy-pyrene. Although the preliminary
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test showed promising results for the
custom-synthesized IL, further optimization of
the ABS composition is required before a
simplified method of extraction and clean-up for
larger sample volume and more complex tissues
such as liver, etc. can be established.
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Figure 2. Biphasic systems formed after mixing various ionic liquids with citrate-fortified
whole blood.
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